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Abstract  

An attempt w a s  made t o  const ruct  a rlodel which optimizes the  effjlcacy 

of psych ia t r i c  t reatments i n  a l a r g e  mental i n s t i t u t i o n .  

Demographic, symptom and i n i t i a l  diagnosis  information was col lec ted  

f o r  4237 f i r s t  admission p a t i e n t s  i n  a l a r g e  Canadian pub l ic  mental 

h o s p i t a l  who were admitted and discharged within a th ree  year period, 

received. Mul t ip le  discriminant  ana lys i s  was used t o  determine the  sepa- 

r a b i l i t y  of t h e  groups. Seven s i g n i f i c a n t l y  separable  groups emerged, 

each with s u c c e s s f u l  and unsuccessful subgroups, on a 36 item prof i l e .  

Exp l ic i t  formulat ions were developed from the  p r o f i l e s  of t h e  success- 

f u l  subgroups i n - t h e  analys is .  These discriminant  functions represented 

optimal treatment formulations f o r  each of the  severa l  therapeut ic  pat terns .  

They were developed on two-thirds of the  sample, then used on the  remaining 

one-third f n  a quasi-experimental "implementation" of t h e  model t o  f ind  

out  i f  e f f i c a c i o u s  treatments would be recommended. A p a t i e n t  was rec- 

ommended to a given treatment p a t t e r n  i f  h i s  p r o f i l e  more c lose ly  resembled 

t h a t  of persons improved by t h a t  treatment p a t t e r n  than any of t h e  a l t e r -  

n a t i v e  ones. 

The hypothesis,  t h a t  when a p a t i e n t ' s  recommended and a c t u a l  treatment 

pa t t e rns  coincided he  would have a more success fu l  outcome than when they 

did  no t  c d n c i d e ,  was not  upheld. An ada lys i s  of t h e  possible'  sources of 

e r r o r  was undertaken, followed by a discussion of  t h e  merits of the  general  

idea  of the inves t iga t ion .  

A second set of analyses focussed on t h e  predic t ion of t h e  successful  



outcome c r i t e r i o n  ins tead  of separa t ion  of groups. It was f e l t  t h a t  

higher o r d x  i n t e r a c t i o n s  of the  p r o f i l e  items might account f o r  more of 

the  variance than t h e  va r i ab les  d id  when alone. Consequently a s e r i e s  

of mul t ip le  *egressions were performed which explored the  potency of a l l  

poss ib le  f i r s t  order  i n t e r a c t i o n s  among t h e  36 var iables .  This  genera l  

l i n e a r  model approach i s o l a t e d  t h e  v a r i a b l e s  and i n t e r a c t i o n s  which were 
I 

most use fu l  i n  p red ic t ing  improvement. A d iscuss ion of  the  poss ib le  

moderator e f f e c t s  of the  assigned treatments followed. 

The 28 v a r i a b l e s  and i n t e r a c t i o n s  were then used t o  repeat  the  experi-  

mental paradigm (developing treatment formulations oa one sample and cross- . 

va l ida t ing  them on another) .  Two v a r i a n t s  of t h i s  procedure, divided- 

sample and whole-sample, produced r e s u l t s  i n  the  d i r e c t i o n  of the  hypothesis.  



Acknowledgments 

P would l i k e  t o  thank t h e  members of my committee, D r .  Lorne 

Kendall ,  D r .  Raymond F. Koopman and D r .  E. M. Coles,  f o r  t h e i r  

advice  and a s s i s t a n c e  on t h i s  program. The s t a f f  of Riverview 

Hosp i t a l ,  Essondale ,  B r i t i s h  Columbia, g rac ious ly  permi t ted  use  of 

the h o s p i t a l  records .  I owe a s p e c i a i  debt  t o  the numevous people 

who assisted w i t h  t h e  s t a t i s t i c a l  a n a l y s i s ,  p a r t i c u l a r l y  M r s .  Misa 

Gra t ron  and Mr. C. F. Macurdy. 



Table of Contents 

Approval Page 

Abstract  

L i s t  of Tables 

Chapter 1: 

Chapter 2: 

Chapter 3 : 

Chapter 4 : 

Chapter 5: 

References 

Page 

ii 

iii 

v i i  

In t roduct ion  and Review 
Diagnosis 
The Meaning of Diagnosis 
The Purpose of Diagnosis 
Cr i t i c i sms  of t h e  Diagnostic System 
The Purpose of t h e  ~ n v e s t i ~ a t i o n  

Method 
Previous Uses of t h e  Method 
Mul t ip le  Discriminant Analysis 
The Samples 
Divis ion  i n t o  Groups 
Construct ion of Indexes 
Se lec t ion  of the  Variables and the  Separat ion 

of Groups 
ModWication of t h e  Program 
The Hypothesis 

Resu l t s  
Separat ion of the  Groups 
Obtaining t h e  Successful  P r o f i l e s  
Inposing t he  Prof i k s  

Discussion 

A General Linear Hodel Approach t o  &edic t ion  
of t h e  C r i t e r i o n  

Method 
Results '  
Discussion 

Appendices: Table 1: 

Table 2: 
Table 3: 

Table 4: 

Table 5: 

Or ig ina l  Pool of P o t e n t i a l  
P r o f i l e  Var iables  

P r o f i l e s  of  Successful  Groups 
Simple Corre la t ions  Among the Orig ina l  
Pool of Variables and t h e  C r i t e r i o n  
Simple Corre la t ions  Among a Selec t ion  
of Or ig ina l  and First-Order Variables 
Which Maximize Predic t ion  
Treatment Formulations Derived From a 
Successful  Mul t ip le  Regression Tech- 

nique 

v i  



Table No. 

1 

2 

3 

4 

. 5  

6 

7 

List of Tables 

Page 

. Construction of the Indexes 2 8 

The Final Treatment Groups 32 

Contribution of Individual Variables to the 3 7 
Discrimination of Treatment Groups in the 

Main Sample ' 

Separation of the Groups in the Main Sample 39 

Separation of Groups in the cross-validation 42 
Sample 

Improvement Index Means for Subjects Receiving 4 3 
and Not Receiving Recommended Treatment 

Selection of Useful Interactions 5 4 

vii 

8 



"No r eason  has presented i t s e l f  t o  j u s t i f y  receding from 
the  v ie t~s  presented  f o r  s e v e r a l  years  p a s t ,  of t h e  unsound- 
ness  and consequent uselessness of what a r e  c a l l e d  t h e  s t a t i s -  
t ics of i n s a n i t y .  Every yea r ' s  experience convinces me t h a t  
those f a c t s  regarding t h i s  sub jec t ,  which a r e  capable of being 
a u t h e n t i c a l l y  noted ,  a r e  of too l i t t l e  moment t o  be worth 
recording at  a l l ,  while those circumstances touching t h e  dura- 
t i o n ,  • ’om,  symptoms and event of cases,  which would be t r u l y  
important a r e ,  from t h e i r  na ture ,  incapable of being general ized 
t a b u l a r l y  i n t o  even an approximation t o  t h e  t ru th . . . I  s t i l l  f i n d  
i n s a n i t y  r a r e l y  produced from a simple cause, but  by a combina- 
*f-- -- - - - f -1- -&--  - - 3 - - f J  ---- -A? I 1  
LAULA V A  a ~ C ; ~ u c . u L a ~  LUJAC;AU~ZALC~ oa causes.  

L.V. Be l l ,  Annual Report of the  McLean 
Asylum, 1844 

"The real problem 
known b u t  r a t h e r  with 

is  no t  with i n a b i l i t y  t o  c l a s s i f y  what i s  
t h e  f a c t  t h a t  n o t  enough is  known. " 

H. B r i l l ,  i n  Comprehensive Textbook of 
Psychiatry,  1967 



Chapter 1: Introduction and Review 

The most b a s i c  purpose of a psych ia t r i c  h o s p i t a l  is t o  a s s i s t  i n  

the  p a t i e n t ' s  s t r u g g l e  t o  a l l e v i a t e  h i s  mental turmoil.  It is  usual ly  

assumed, r i g h t l y  o r  wrongly, t h a t  t h e  p a t i e n t  who i s  hosp i t a l i zed  does 

no t  immediately have the  capacity t o  help  himself ,  and s o  procedures 

have been developed t o  g ive  him help  from ou t s ide  himself.  His to r i ca l ly ,  

gradually developed which emphasizes determining t h e  i d e n t i t y  of the  

d isorder ,  t h a t  i t  may be s p e c i f i c a l l y  and e f f e c t i v e l y ' t r e a t e d .  I n  the  

l a s t  s i x  o r  seven decades t h i s  approach has  come t o  cen te r  on a f a i r l y  

well-defined and near ly  universa l  method, fa thered by Kraeplin, of 

designating t h e  disorder.  Once more, the  a i m  of t h e  designation is  t o  

provide a guide f o r  a p t  treatment. 

Diagnosis 

Psych ia t r i c  d iagnosis  is an 'important and ubiquitous h o s p i t a l  rout ine ,  

although i t s  r e l . i a b i l i t y ,  v a l i d i t y  and even moral i ty  have been at tacked 
2- 

by some inves t iga to r s .  Psych ia t r i c  diagr.osis is an accepted and genera l ly  

supported ~ r a c t i c e  among medical p r a c t i t i t i o n e r s ,  s o c i a l  welfare  agencies 

and cour ts  of law, as w e l l  as by most o the r  workers i n  mental heal th .  

Besides f o r  the rapeu t i c  a ss i s t ance ,  t h i s  support  comes f o r  adminis t ra t ive  

purposes and f o r  dispensing j u s t i c e .  Even those who c r i t i c i z e  diagnosis  

usual ly  agree with  t h e  p r i n c i p l e  of c l a s s i f y i n g  people, i f  n o t  t h e  evcry- 

day p r a c t i c e  of d iagnosis  (e.g. Nathan, 1967). A commonly encountered 

opinion is expressed by Plunket t  and Gordon (1960), who say t h e  present  

methods of p s y c h i a t r i c  diagnosis  are dechdedly imperfect,  b u t  they a r e  



t h e  r e s u l t  o f  many years  of c a r e f u l  observation and thought and a r e  the  

b e s t  a v a i l a b l e  approximation t o  a p e r f e c t  system. They a l s o  maintain 

these  methods provide a very p r a c t i c a l  and u s e f u l  s t r u c t u r e ,  one t h a t  

could be g a i n f u l l y  used i n  developing a b e t t e r  one. 

P s y c h i a t r i c  diagnoses, a s  names f o r  d i so rde r s  and erroneously as names 

f o r  people, may have powerful e f f e c t s  on a person's  l i f e .  It should n o t  

be  fo rgo t t en  t h a t  the  s t ronges t  impl ica t ions  of the  d iagnos t i c  e p i t h e t  

are encountered by t h e  individual  t o  whom 'it i s  appl ied ,  i n  terms of sub- 

sequent t reatment and deal ings  with p s y c h i a t r i s t s  a s  w e l l  with s o c i a l  

welfare  agencies,  cour t s  and prospective employers. In  t h i s  study a model 

f o r  guiding treatment a l l o c a t i o n  i s  explored which i s  i n  some respec t s  a 

r a d i c a l  depar ture  from cur ren t  s tandard p rac t i ce .  

I n  t h i s  model, t he  recommended p resc r ip t ion  of therapy comes through 

a m u l t i v a r i a t e  ana lys i s  of t h e  c h a r a c t e r i s t i c s  of  p a t i e n t s  who have been 

success fu l ly  t r e a t e d  i n  t h e  hosp i t a l .  A formulation f o r  optimal t r e a t -  

ment is  based 02 t h e  multi-dimensional r r o f i l e  of e g r m p  of patients who 

were administered a given p a t t e r n  of  t reatment and subsequently had a 
( 

successful  outcome. While i t  i s  recognized t h a t  t h e  p s y c h i a t r i c  t r e a t -  

ments'employed i n  t h i s  s tudy a r e  n o t  always extremely o r  d i r e c t l y  cu ra t ive ,  

they t y p i f y  those  p resen t ly  a v a i l a b l e  and are t h e  ones i n  widest  usage 

i n  North America. 

I n  t h i s  system a p a t i e n t  would be  assigned a t reatment p a t t e r n  by 

cornparinghis  p r o f i l e  of cha rac te r i s t i c s .  t o  each of t h e  standard success- 
' 

f u l  p r o f i l e s  (one f o r  each p a t t e r n  of therapy) and recommending f o r  him 

t h e  p a t t e r n  which h i s  p r o f i l e  most nea r ly  resembles. 

This method is  d i f f e r e n t  from es tab l i shed  conference methods of diag- 



3 

n o s i s  i n  t h a t  i t  adds a quant i f ied ,  computer-oriented dimension. A c lose r  

look a t  t h e  meaning and purpose of diagnosis  is  j u s t i f i e d  i n  view of 

poss ib le  ques t ions  ra i sed  by the  model. Of course, i n  another sense t h i s  

system i s  n o t  r e a l l y  d i f f e r e n t  from t h e  i d e a l s  of current  p rac t i ce :  i ts  

aim, l i k e  t h e  c l i n i c i a n ' s ,  i s  t o  produce an e f f e c t i v e  therapeut ic  pre- 

sc r ip t ion .  

The Meaning of Diagnosis 

-- xne word i t s e l f  comes from the  Greek, i i r e r a i i y  meaning "through know- 

ledge" (Skinner, 1961) . 
The o f f i c i a l  American Psych ia t r i c  Association glossary  of terms does 

no t  include t h e  word, r e f e r r i n g  only t o  t h e  Diagnostic and S t a t i s t i c a l  

Manual (American Psych ia t r i c  Association, 1969). 

Various o t h e r  d ic t ionary  d e f i n i t i o n s ,  including ~ e b s t e r ' s  Third New 

I n t e r n a t i o n a l  (Gove, 1969), English and English 's  (1958) and ~ r e v e r ' s  

(1964) psychological  d i c t i o n a r i e s  list one o r  more of t h e  following elements 

of meaning a t tached t o  diagnosis: (a) t h e  art  o r  a c t  of iden t i fy ing  a { 
phenomenon from its s igns  and symptoms, (b) a t echn ica l  desc r ip t ion  o r  

c l a s s i f i c a t i o n  of a taxonomic e n t i t y  by i t s  dis t inguishing c h a r a c t e r i s t i c s  

and (c) an a n a l y s i s  of t h e  na tu re  o r  cause of t h e  phenomenon. 

These genera l  t echn ica l  d e f i n i t i o n s  a r e  no t  cormonly d e a l t  with i n  

everyday p s y c h i a t r i c  p rac t i ce .  While t h e i r  impl ica t ion i s  there ,  the  

emphasis i s  more on the  p r a c t i c a l  aspects  and t h e  types of diagnosis ,  a 
). 

discr iminat ion which i s  r e f e r r e d  t o  i n  s e v e r a l  o the r ,  l a t e r  works surveyed 

(e.g. Kolb, 1968 and Redlich and Freedman, 1966). 

The f i r s t  type of diagnosis  Levine c a l l s  t h e  c l i n i c a l  diagnosis ,  t h e  

"shorthand formulation of t h e  broad genera category i n  which t h e  p a t i e n t ' s  



reac t ion  belongs." The second is  the  dynamic diagnosis ,  which r e f e r s  t o  

t h e  'hnderstanding of the  forces  t h a t  a r e  cur ren t ly  operat ive.  . . i n  the  

d i f f i c u l t y ,  t h e  environmental pressures 3nd i n t e r n a l  pressures." The 

t h i r d  type of diagnosis  i s  the  genet ic  d iagnosis ,  i n  which "genetic" 

r e f e r s  not  t o  genes, but  t o  the  "understanding of t h e  genesis.  . .and 

development of those forces." 

The th ree  t echn ica l  d e f i n i t i o n s  and the  t h r e e  p r a c t i c a l  ones share  

certain basic orientaiiuns, i n  bvi;li there is a concern, with the znteced- 

e n t s  of the  p resen t  condit ion and the  development of t h e  disease.  By 

which h i s t o r i c a l  f a c t s  (or,  indeed, combinations of them) a r e  we t o  know 

the  mentally ill person and how he is  d i f f e r e n t  from one who is  not  - 
mentally i l l ?  Second, the re  is  a shared concern f o r  present  c l a s s i f i c a t i o n .  

Once abnormality has been decided upon, t h e  quest ion becomes, which species  

of abnormality? F ina l ly ,  an implicat ion of t h e  d e f i n i t i o n s '  reference t o  

nature ,  cause and development i s  t h a t  some idea  of t h e  f u t u r e  course of 

t h e  d isorder  is implied by a good diagnosis .  

Which of these  concerns is  foremost is  hard t o  say: p r o b a b l ~  i n  

p r a c t i c e  each of them has  been a t  one time o r  

t h a t ,  i d e a l l y ,  they .should a l l  be present  and 

a r e l i a b l e  and v a l i d  c l a s s i f i c a t i o n  scheme. 

Although none of t h e  authors  reviewed f o r  

another, But the  point  i s  

work together t o  synthes ize  

d e f i n i t i o n s  of diagnosis  

recommended t h e  use of mul t iva r ia te  s t a t i s t i c s ,  t h e i r  conceptions of good 
i 

diagnostic5 formulat ions could hardly  de,nand t h e  a s s i s t a n c e  of the  methods 

more c lear ly .  Redlich and Freedman (1966), f o r  example, say "the diagnos- 

t i c  process involves s t r e s s i n g  re levan t  d a t a  and e l iminat ing i r r e l e v a n t  

infozmatiun. " Levine (1961) speci f  ical?.y supports  t h e  inc lus ion of 

ecological  and demographical f ac to r s :  "The age of t h e  p a t i e n t ,  h i s  l e v e l  



of i n t e l l i g e n c e ,  h i s  c u l t u r a l  background, h i s  educational  background, h i s  

geographical loca t ion . . . a l l  a r e  of importance." Aldrich (1967)notes 

t h a t  a  s a t f s f a c t o r y  psych ia t r i c  d i a g n o s i ~ ~  usual ly  requires  more informntion 

than can be obtained j u s t  from the  d i r e c t  psych ia t r i c ,  psychological o r  

physica l  evaluat ion of the' pa t i en t .  Information about the  s o c i a l ,  f ami l i a l ,  

occupational and educat ional  experiences of 

importance. 

1 2  -,-,-eZ- 
rtt= U ~ ~ ~ L ~ ~ a  C A L  b V I L I . = L I  Lion ~ t ; t l i ~ e d  here 

c u l t  t a sk  f o r  t h e  p s y c h i a t r i s t  t o  carry  out  

the  p a t i e n t  are a l s o  of 

-*-..l d 
ran- t= be 8 =very diffi- W W U I U  ULLU. 

wel l  f o r  one pa t i en t ,  l e t  alone 

a caseload t h a t  may extend t o  the  hundreds i n  a l a r g e  s t a t e  mental hospi ta l .  

Nevertheless, t h e  f d e a l  of looking a t  the  whole case, s tressir ig the  re levant  

por t ions  at  t h e  expense of the  i r r e l e v a n t  por t ions ,  e t c . ,  seems worthwhile. 

The memory and computational capacity of t h e  d i g i t a l  computer could 

be  of some a s s i s t a n c e  i n  t h e  d iagnost ic  t a s k  (Engelsman e t  a l . ,  1968). 

Certain m u l t i v a r i a t e  methods a r e  pe r fec t ly  s u i t e d  t o  the  t a sk  of object ively  
> 

looking a t  a l l  t h e  information ava i l ab le  and weighting individual  p a r t s  of 

it according t o  i n s t r u c t i o n s .  These same methods can a l s o  be of a ss i s t ance  

i n  developfag t h e  dslstructions. +L 

I n  an a r t i c l e  comparing the  t h e o r e t i c a l  p o t e n t i a l  i n  t h i s  a rea  of t h e  

computer and t h e  c l i n i c i a n ,  Holtzman (1960) makes a re levan t  assessment. 

H e  asserts t h a t  dfagnosis  is  a threefold  process: information co l l ec t ion ,  

processing and i n t e r p r e t a t i o n ,  I n  Holtzman's est imation t h e  c l i n i c i a n  is  

t h e  b e t r e r e i n  t h e  f irst  and t h e  t h i r d  of. these,  and the  computer is  b e t t e r  ' 

i n  the  second. He dee l s  t h a t  i n  t h e  f u t u r e  the  computer may supplant  t h e  

c l i n i c i a n  fn t h e  t b i r d  area ,  provided w e  a r e  a b l e  t o  make some headway i n  

specifying t h e  r-s by which the  c l i n i c i a n  operates.  Bahn (1967), com- 



menting i n  a symposium on psych ia t r i c  epidemiology, adds "multidimen- 

s i o n a l  da ta ,  al though more complex t o  handle, a r e  more v a l i d  opera t ional ly  

Cthan single va r iab les3  and increase  the. amount of object ive  inforrnatjon. .. 
f o r  t h e  c r y s t a l l i z a t i o n  of syndromes and the  eventual  development of a 

v a l i d  typology." 

The Purpose of Diagnosis 

Why a r e  diagnoses made? What purpose is served by assigning a word o r  

(vide Szasz, 1963 and Rubin, 1965)? Apparently diagnoses a r e  made f o r  a 

number of reasons,  by no means a l l  of which a r e  d i rec ' t ly  r e l a t e d  t o  the  

p a t i e n t ' s  welfare.  Redlich and Freedman (1966) point  out  t h a t  diagnoses 

seem t o  s h i f t  according t o  the  purpose f o r  which they a r e  made, and the  

s i t u a t i o n  in whi& they are made. Some of the  purposes they mention a r e  

e t io logy,  prognosfs, therapy, i n s t i t u t i o n a l  management and research. 

Szasz (1961) remarks t h a t  diagnoses may a l s o  vary according t o  the  amount 

of welfare benefits attached t o  the  p a r r i c u l a r  diagnosis ,  e spec ia l ly  i n  

m i l i t a r y  h o s p i t a I s  i n  t h e  United Sta tes .  
I 
\ 

While, then, iHagnosis has severa l  purposes and may vary according t o  

t h e  s i t u a t f o n  ( i n  a d d i t i o n  t o  i t s  v a r i a b i l i t y  due t o  u n r e l i a b i l i t y ) ,  these  

purposes are n o t  t h e  c e n t r a l  one. A t  l e a s t  f o r  t h e  c l i n i c i a n  and h i s  pa- 

t i e n t ,  the main reason f o r  a diagnosis  is  t o  i n d i c a t e  the  p a t t e r n  of t r e a t -  

ment which fs most l i k e l y  t o  r e s u l t  i n  t h e  p a t i e n t ' s  improvement. Aldrich 

(1966) and' a t h e r s  stress t h e  c l o s e  r e l a f  ionship which should exist between ' 

diagnosis  and therapy. Kolb (1968) adds t h a t  "a comprehensive psych ia t r i c  

d iagnosis  2s a n a f q p u s  t o  t h e  diagnosis  which t h e  i n t e r n i s t  aims t o  con- 

s t r u c t  i n  o rder  t h a t  h i s  treatment may be r a t i o n a l l y  directed." 

The primary task of a mental h o s p i t a l  is  t h e  r e h a b i l i t a t i o n  of the  



p a t i e n t ;  a l l  o t h e r  p ro fess iona l  work i s ,  o r  should be,  pe r iphera l  t o  

r e h a b i l i t a t i o n  and d i r e c t l y  aimed a t  supportdng i t  through improvement 

of i ts  metl~ods, techniques and knowledge. One statement t h a t  may be 

made with c e r t a i n t y  i n  the  mental h e a l t h  f i e l d  is  t h a t  knowledge of the  

cause, n a t u r e  o r  cu re  of most of t h e  maladies i s  meagre. Consider t h a t  

the re  is  a c t u a l l y  no known cure  f o r  schizophrenia: i t  can o f t en  b e  con- 

t r o l l e d  through phenothiazines,  but  i f  t he  p a t i e n t s  s top  taking t h e  drugs 

the  p o s s i b i l i t y  of a r e l a p s e  is high. 

The conclusion of Redlich and Freedman on t h e  purpose of diagnosis:  

"Obviously, w e  diagnose t o  s a t i s f y  our need f o r  sys temat ic  s c i e n t i f i c  

presenta t ion ,  b u t ,  pragmatical ly,  physicians diagnose t o  obta in  guide- 

l i n e s  f o r  treatment. Diagnosis is i m p l i c i t l y  and e x p l i c i t l y  i n  t h e  s e r v i c e  

of therapy. We agree  with Karl  Menninger t h a t  d iagnosis  and therapy can- 

n o t  be  separa ted  from each other." 

C r i t i c i s m s  of the  Diaenost ic  Svstem 

That d iagnost ics ,  a s  p rac t i ced ,  is  f a r  from i d e a l  is  w e l l  documented. 

There are many papers i n  t h e  l i t e r a t u r e  which begin with a s tatement of 

the  v a r i a b i l i t y  of diagnoses, i n t e r - c u l t u r a l  d e f i n i t i o  h' a 1  problems, b lur-  

r ing  of ca tegor ica l 'boundar ies ,  etc. But sys temat ic  and s p e c i f i c  accounts 

of the  complaints a g a i n s t  t h e  d iagnos t i c  system a r e  no t  o f t e n  found. The 

following is an at tempt t o  summarize the  repor ted  sources of e r r o r  i n  

diagnost ics .  

The most common charge is  u n r e l i a b i l i t y .  The major i ty  of s t u d i e s  on 

diagnosis  focus on t h i s  problem, and most of them f i n d  u n r e l i a b i l i t y .  It 

is n o t  necessary t o  recount the  procedures and paradigms of  these  experi- 

ments i n  d e t a i l ,  although i t  should be noted t h a t  some authors i n  t h e  



psych ia t r i c  journals  have occasionally c r i t i c i z e d  them f o r  the  a r t i f i c i a l i t y  

of t h e  experimental s e t t i n g .  

I n  shor t ,  u n r e l i a b i l i t y  of psych ia t r i c  diagnoses may be a t t r i b u t e d  i n  

roughly equal  p a r t s  t o  v a r i a b i l i t y  of t h e  observer, p a t i e n t  and disease  

(Nathan, 1967). I n  any disease ,  physical  o r  mental, the  d isease  may be more 

o r  less severe. Also, the  p a t i e n t ' s  disease-fighting resources may be 

g r e a t e r  o r  l e s se r .  The observer's v i s ion  may be colored o r  obscured by h i s  

t r a in ing ,  c u l t u r e ,  s o c i a l  b iases  and l ack  of time t o  observe a s  c lose ly  a s  

he  wishes. 

The review of t h e  l i t e r a t u r e  by Nathan c i t e s  s t u d i e s  which f ind  unre l i -  

a b i l i t y  due t o  nea r ly  every combination of these  causes. The usual  paradigm 

i s  t o  hold two of the  elements i n  con t ro l  and l e t  t h e  t h i r d  vary. 

Nathan f inds  t h r e e  inves t iga t ions  i n  which experienced observers of 

psychopathology d i f f e r e d  among themselves i n  d iagnost ic  formulations based 

on tfie same sets of d iagnost ic  cues "because of t h e i r  own id iosyncra t i c  

weighings of these  cues." H e  r epor t s  two s t u d i e s  demonstrating t h a t  "the 

same observer may diagnose t h e  same dise.ase e n t i r e l y  d i f f e r e n t l y  on d i f f e r -  
i 

e n t  occasions, though presented e s s e n t i a l l y  t h e  same diagnost ic  data." 

Presumably, not  only do c l i n i c i a n s  vary between themselves on weighting s f  

da ta ,  but  they vary ind iv idua l ly  from one time t o  another. 

Other i l l u s t r a t i o n s  of the  observer source of v a r i a b i l i t y  come from 

two s t u d i e s  which found low r e l i a b i l i t y  of diagnoses given t h e  same stimulus- 

p a t i e n t  (seen personal ly  i n  one study and a videotape i n  t h e  o ther)  by 

d i f f e r e n t  observers. I n  a recent  doc to ra l  d i s s e r t a t i o n  (Lee, 1968), observ- 

ers were found t o  e x h i b i t  s o c i a l  c l a s s  b iases .  A profess ional  a c t o r  played 

I1 normal" and w a s  given a s c r i p t  which avoided references  t o  h i s .  socio- 



economic s t a t u s .  The lower the  p a t i e n t ' s  SES was supposed t o  be, the  more 

o f t en  he  was diagnosed mentally ill ( ra the r  than normal) and the  poorer 

prognosis I- e w a s  assigned. 

With respect  t o  the  symptomatology of the  p a t i e n t ,  Nathan found th ree  

experiments. Two of these  a t t r i b u t e d  low r e l i a b i l i t y  t o  changing symptom- 

atology and one a t t r i b u t e d  it t o  changes i n  the  i n t e n s i t y  and frequency 

of the  same sqmptoms. 

s e l f . ,  P a r t l y ,  of course, t h i s  is  due t o  our ignorance concerning t h e  

funct ional  psychoses i n  general.  Example; "The twentieth century h i s t o r i a n  

does not  know whether t h e  term schizophrenia comprises one e n t i t y  with one 

e t io logy,  one e n t i t y  with severa l  e t i o l o g i e s ,  a group of s imi la r  e n t i t i e s  

with the  same e t io logy,  o r  a group of s i m i l a r  e n t i t i e s  with d i f f e r e n t  

e t io log ies"  (Mender, 1963). 

Poor r e l i a b i l i t y  has  been t h e  major complaint, bu t  no t  the  only one. 

There has been some discussion recen t ly  of t h e  v a l i d i t y  of dfagnoses. In 

t h i s  discussion t h e  important quest ion is, of course, v a l i d i t y  f o r  what? 
/T'* 

Thomas ~ z a s z  ' s approach maintains t h a t  diagnoses a r e  inva l id  because they 

connote nothing (Szasz, 1961). H e  says  t h a t  mental i l l n e s s ,  e spec ia l ly  

funct ional  d i so rders ,  are labe l l ed  with words t h a t  "explain everything" and 

thereby "explain nothing" - exac t ly  l i k e  a c l a s s i c  myth. Szasz be l i eves  

t h a t  the  whole const ruct  of mental i l l n e s s  is  merely an escape device: f o r  
I: 

the  p a t i e n t  it  i s  a way t o  ass ign away I d s  "problems i n  l iv ing"  t o  a power- 

f u l ,  mysterious e n t i t y ,  and f o r  t h e  doctor i t  is a way t o  avoid r e a l l y  

a t tacking t h e  problem, out  of preference f o r  concentrat ion on c l a s s i f i c a t i o n  

and chemotherapy. 

A second approach t o  the  i n v a l i d i t y  of diagnoses comes from t h e  de f in i -  

i. 



t ion.  One impl ica t ion of the  threefold  aspect  of t h e  d e f i n i t i o n  is  t h a t  

an es t imate  of t h e  p a t i e n t ' s  prognosis i s  included. Nathan, however, notes  

a prevalent  f e e l i n g  t h a t  current  p r a c t i c e s  i n  diagnosis  a r e  not ,  i n  general ,  

prognostic  ind ica t ions .  "Dissa t is fac t ioa  with current  d iagnost ic  procedures 

on grounds of t h e i r  doubtful  v a l i d i t y  centers  on the  i n a b i l i t y  of such 

procedures t o  permit e i t h e r  predic t ion of fu tu re  course of i l l n e s s  and of 

its response t o  var ious  kinds of treatment o r  de l inea t ion  of i t s  etiology." 

A t h i r d  complaint a l s o  stems from t h e  de f in i t ion .  A s  we have seen, a 

gmddiagnosis  i s  treatment-indicating. I n  p r a c t i c e ,  though, they a r e  not.  

P i l o t  s t u d i e s  f o r  t h e  present  inves t iga t ion  revealed only mild r e l a t i o n s  

between diagnosis  and treatment,  with wide individual  va r ia t ion .  Pheno- 

th iaz ines ,  f o r  example, were given t o  97% of the  schizophrenics, 84% of 

t h e  neurot ics ,  88% of t h e  b r a i n  damaged and 85% of t h e  a f f e c t i v e s  and 

involut ionals .  Group therapy was given t o  42% of schizophrenics, 37% of 

t h e  neuro t i c s ,  43% of t h e  personal i ty  disordered,  43% of a f f e c t i v e s  and 

invo lu t iona l s  and even 31% of the  b r a i n  damaged. The other  treatments were 

only s l i g h t l y  more d i v e r s i f i e d  by diagnosis. c d r t a i n  notions seem t o  e x i s t  

about t h e  r e l a t i o n s h i p  of some diagnoses t o  some treatments and even more 

about t h e  re la t ions l i ip  of a treatment t o  a symptom (e.g. ECT f o r  depression) 

bu t  near ly  a l l  treatment is  modified by "the ind iv idua l  aspects  of the  case." 

I n  e f f e c t ,  d iagnosis  does no t  s t rongly  i n d i c a t e  a treatment o r  treatment 

pa t t e rn ,  tut r a t h e r  seems hardly more important than any o the r  background 

fac t  such as m a r i t a l  s t a t u s  o r  disordered stream of thought i n  making the  

therapeut ic  decision.  

I n  a paper which a t t a c k s  the  v a l i d i t y  of diagnosis  on t h i s  b a s i s  and 

proposes looking most c lose ly  a t  a p a t i e n t ' s  cu r ren t  behaviors from a 

i 

t learning theory framework, Kanfer and S:rslow (1965) suggest t h a t  "an e f f  ec- 



t i v e  d iagnos t i c  procedure would be  one i n  which the  eventual  therapeut ic  

methods be  d i r e c t l y  r e l a t e d  t o  the  information obtained from a continuing 

assessment of t h e  p a t i e n t ' s  current  b e h a ~ i o r s . "  They f u r t h e r  suggest an 

o u t l i n e  f o r  t h e  c o l l e c t i o n  of d iagnos t i c  information t h a t  at tempts " to  

achieve d e f i n i t i o n  of a p a t i e n t ' s  problem i n  a manner which suggests  

I t  
s p e c i f i c  t reatment operat ions.  

Nathan c r i t i c i z e s  Kanfer and Saslow on t h e  ground t h a t  such a procedure 

z i g h t  lead te a s i t u s t i e n  vhere there  was cne s;~x?r=e fcr each patient. 

Nathan, who " t e n t a t i v e l y  accepts" the  medical model, f e e l s  the  idea  of 

r e l a t i v e l y  few ca tegor ies  is b e t t e r  than a p le thora  of quasi-diagnoses. 

However, Nathan agrees  t h a t  the  s t i l l  cu r ren t  Kraepelinian emphasis on 

remote e t io logy  and the  idea  of t h e  d i sease  having a "course" (Kraepelin, 

1919) should b e  r e j e c t e d  i n  favor of looking a t  the  p a t i e n t ' s  recent  and 

cur ren t  behavior and h i s  environmental s i t u a t i o n .  I n  t h e  end, he accepts  

the  qurrent  d iagnos t i c  l a b e l s  even though they a r e  "not p a r t i c u l a r l y  

appropr ia te  o r  u s e f u l  ." Nathan's purpose, however, is  n6 t  t o  c r e a t e  a new 

d iagnos t i c  scheme b u t  t o  spec i fy  and s tandardize  decision-making procedures '  

f o r  a r r i v i n g  a t  t h e  e x i s t i n g  one. H i s  g o a l  is  t o  make poss ib le  " r e l i a b l e  

ca tegor iza t ion  of  sepa ra te  p s y c h i a t r i c  d i sease  e n t i t i e s  from sys temat ica l ly  

co l l ec ted ,  r e l i a b l y  cod i f i ed  and c o n s i s t e n t l y  evaluated behavior samples." 

Szasz (1957) no tes  t h a t  diagnoses a r e  made by methods which a r e  d i f -  

f e r e n t  from t h e  purposes f o r  which they a r e  made. Diagnoses must be  

s i tua t ion- re levan t ;  t h a t  is, made and s o i t e d  t o  t h e  s i t u a t i o n  and puzpose 

a t  hand. The formulat ions of most modern diagnoses were conceived i n  q u i t e  

d i f f e r e n t  s e t t i n g s  from t y p i c a l  h o s p i t a l  s e t t i n g s  today. A poss ib le  solu-  

t i o n  t o  t h i s  dilemma is an opera t ional ,  t reatment-oriented def in i t ion . ,  
f 



The Purpose of t h e  Inves t iga t ion  

So f a r ,  an attempt has been made t o  sh& t h a t ,  i d e a l l y ,  diagnoses a r e  

d i so rde r  des ignat ions  which spec i fy  e f f i - i e n t  t reatments,  and t o  l i s t  

some of the  d e f i c i e n c i e s  of the  present  system. The purpose of t h i s  in-  

v e s t i g a t i o n  i s  t o  make a quasi-experimental t e s t  of the  proposed t r e a t -  

ment-allocation model. This  model a i m s  a t  f u l f i l l i n g  t h e  i d e a l s  of diag- 

n o s i s  without  f a l l i n g  i n t o  the  sna res  of t h e  p resen t  system. 

From the definition develnped earlier, the requirements f o r  a geed 

a l l o c a t i o n  system a r e  t h a t  i t  be  (1) d e s c r i p t i v e ,  (2) c l a s s i f i c a t o r y ,  and 

espec ia l ly ,  (3) t reatment-indicat ing.  Fur ther ,  some ind ica t ion  of prognosis 

would be valuable.  These requirements w i l l  be discussed a s  they r e l a t e  t o  

t h e  proposed method. 

I n  some phys ica l  d i seases ,  "descript ion" might nea r ly  be  reduced t o  the  

f a c t  t h a t  a c e r t a i n  v i r u l e n t  organism had been observed. But i n  t h e  case  

of the  unknown and probably manifold causes of  mental i l l n e s s ,  a descrip-  

7 
t i o n  must be  a hope, f n  t h a t  it hopefully inc ludes  the  cause of t h e  disease.  

The b e s t  t h a t  can be  done f o r  an eventual ly  t r u e  desc r ip t ion  of a mental 

d i sease  syndrome is t o  begin by including each of t h e  a spec t s  of informa- 

t i o n  concerning i t  which might have relevance f o r  t h e  condit ion.  A 

desc r ip t ion  w i l l  probably comprise combinations of c e r t a i n  por t ions  of t h i s  

information. 

Presumably people s o  i d e n t i f i e d  w i l l  f a l l  n a t u r a l l y  i n t o  some number 
? 

of categof&es,  d e s p i t e  Nathan's f e a r s  of: one syndrome pe r  p a t i e n t ,  This  

aspect ,  a seemingly success fu l  one i n  t h e  p resen t  s tudy,  w i l l  be  discussed 

below. 

A good diagnosis  i n d i c a t e s  a treatrnen%t, A coro l l a ry  of t h i s  probably 

is  t h a t  one i s  s u r e  of t h e  causa t ive  agent  a s  w e l l ,  s o  t h a t  t h e  t r e a t r e n t  



may be designed if poss ible  t o  a c t  d i r e c t l y  on t h e  agent, o r  more p rec i se ly ,  

on the  reac t ion  to t h i s  agent. Nevertheless, i t  is assumed i n  t h i s  

i n v e s t i g a t i m  t h e  causes a r e  not  p rev io t s ly  known. Consequently, i t  might 

appear premature t o  propose a treatment-indicating system. The c r i t i c i s m  

is probably v a l i d .  ~owev;?r, t h i s  inves t iga t ion  only seeks t o  make a t r u e  

beginning toward the 

t i o n  model fs s e t  up 

const ruc te J From the 

goal  i t  s e t s .  I n  t h i s  quasi-experiment, the  al loca- 

as treatment-indicating - a p r i o r i ,  s ince  the  model is 

characterisiics or' peopie who received the riiEr'ci-en'i 

pa t t e rns .  

The requirement f o r  an indicat ion of prognosis would seem t o  be 

s a t i s f i e d  by t h e  f u r t h e r  s t i p u l a t i o n  t h a t  the  formulations s t k m  from t h e  

success fu l  r e c i p i e n t s  of a given treatment pa t t e rn .  Furthermore, the  

proposed mo&3. is n o t  f ixed,  but  t h e  formulations would change with advances 

i n  d iagnos t i c  and psychotherapeutic knowledge and feedback from r e s u l t s  with 

p a t i e n t s  who were t r e a t e d  according t o  i ts recommendations. 
\ 

So much f o r  the d e f i n i t i o n a l  i d e a l  s i d e  of t h e  purpose. From the  

p r a c t i c a l  s i d e ,  the purpose is  t o  increase  r e l i a b i l i t y  and v a l i d i t y  i n  t r e a t -  

ment a l loca t ion .  The information used i n  t h i s  formulation i s  e a s i l y  ob jec t i -  

f i a b l e  i n f o ~ t i o - n ,  - While any human processing of information i s  bound t o  

be sub jec t  to some a l t e r a t i o n ,  t h e  proposed model uses minimally a l t e r a b l e  

information, Demographic d a t a  a r e  among t h e  b e s t  of the  o b j e c t i f i a b l e  data. 

Symptomatc1og-y is more d i f f i c u l t ,  bu t  an attempt has  been made (below) t o  

increase  t h e  e a s e  of its being rendered' r e l i ab ly .  

The problem of v a l i d i t y  is a t tacked e s s e n t i a l l y  by making t h e  formula- 

t i o n s  operational d e f i n i t i o n s .  I n  t h e  proposed system, the  recommended 

p a t t e r n s  of t rea tments  are a d i r e c t  function of t h e  c h a r a c t e r i s t i c s  of 



pa t i en t s .  

One by-product of a system s i m i l a r  t o  t h e  proposed model is  t h a t  

the  r e s u l t s n t  "labels" would be nothing Tore than t h e  names of t h e  thcr-  

apies  t o  be administered. The ca tegor ies  would be treatment group 

categor ies  ins tead  of t h e ~ c u r r e n t  nosological  l a b e l s .  The stigma of some 

of the  l a b e l s  might be removed. Very probably, any one treatment group 

would be much more heterogeneous t o  t h e  casual  observer than a r e  the  

~~~~~~t r f - l + l ~ n ~ + f ~  nvnltne mSb_re m f  oh+ - . T a l l  be pztients cf snw cf 0--- --- m---=-. ".&b'.- .. "+& --.z 

former d iagnost ic  ca tegor ies  i n  one of the  new categor ies .  

Through a sys tem of r a t i o n a l l y  obtained treatment recommendations, some 

of the  reported l ack  of preciseness i n  administering them might increase  

t h e i r  ef fec t iveness .  I n  a monograph on the  c u l t u r e  of a s t a t e  mental hos- 

p i t a l ,  Dunham and Weinberg (1960) po in t  out  t h a t  "while t h e  h o s p i t a l  vhich 

we  s tudied had i n  operat ion most of the  accepted therapies ,  the  r e s u l t s  

seemed t o  be meagre and unsat is fac tory .  This was p rec i se ly  s o  because a l l  

therapies  vere interwoven with ' the s t r ands  of h o s p i t a l  c u l t u r e  with t h e  
e' 

r e s u l t  t h a t  t h e i r  value was diminished considerably ." Besides being 

impersonal and uncounselled, t h e  adminis t ra t ion  of treatments may some- 

times be subject  t o  .unproven ideas  of what "kind of pa t i en t "  should g e t  

which therapies.  

In summary, t h e  purpose i s  t o  assess t h e  p o s s i b i l i t i e s  of a mul t iva r ia te  

approach t o  treatment a l loca t ion ,  one which c lose ly  l i n k s  re levan t  ante- 

cedent ccndit ions t o  therapeut ic  c h o i c ~ : ~  I d e a l  diagnoses, when t h e  physical  

causative agent and a c e r t a i n  cure are known, a r e  of t h i s  s o r t .  The goal  

i s  a d e f i n i t i o n a l  i d e a l  which is  a l s o  pa ten t ly  p r a c t i c a l  because i t  is 

i t s e l f  f r e e  of a b s t r a c t  o r  t h e o r e t i c a l  concepts and is d i r e c t l y  t i e d  t o  the  

t a sks  of the  hosp i t a l .  This inves t iga t ion  recognizes t h e  probable pre- 



matur i ty  of such an  attempt i n  t h i s  f i e l d ,  but  i t  a l s o  r e a l i z e s  t h a t  i f  

t he  r e s u l t s  show promise the  method can he  developed and expanded. For 

example, as new fonns of psych ia t r i c  trecitment appear i t  i s  poss ib le  t o  

a s s i m i l a t e  them i n t o  t h i s  system. The formulations themselves would 

change with the i n t e l l i g e n t  use of feedback information from the  sub jec t s  

f o r  whom t h e  recommendations were implemented. 



Chapter 2: Method 

The method used in the first part of this investigation involves, in 

the most basic terms, employing weighted quantifiable information in a 

manner which best discriminates a number of groups according to a stated 

criterion. Multiple discriminant analysis is a sophisticated descendant 

of the simple weighted scoring key, 

Previous Use of the Method 

t- ~ u . o i i e  of the earliest related studies, a iil'e insurance 

a personal history questionnaire in 1919-1921 to distinguish 

salesmen from unsuccessful ones (Russell & Cope, 1925). The 

cvnlparly used 

successful 

investigators 

analyzed questionnaires completed by 500 salesmen. They found 12 items 

which, when weighted, strongly distinguished between the successful and 

unsuccessful men. Subsequently the company's training failure rate 

decreased from 90% to 30%. 
> 

Because of this initial success other -insurance companies (but 

apparently no one else for a while) complc~ed similar studies (e.g. 

Goldsmith, 1922). Later a standardized aptitude index with weighted 

background items was made available to other companies, one which has been 

extensively used and successfully cross-validated since 1938 (Barnette, 

1969). 

The technique, bolstered by more sophisticated statistical methods, has 

been used with positive results in a great variety of settings in recent 

years. Some uses have been: to select good drivers, to predict achieve- 

ment in first year graduate school in psychology, to recognize successful 

parolees in federal prisons and to identity psychotherapy clients who will 

stay the full term of the treatment. h;o recent books have dealt entirely 



with  t h e  problem of personnel c l a s s i f i c a t i o n  using t h i s  paradigm (Cronbach 

& Glesser ,  1965 and Rulon e t  a l . ,  1967). I n  an app l i ca t ion  s i m i l a r  t o  

t h e  p r e s e n h n e ,  Ward and Davis (1965) Ziscuss t h e  p o s s i b i l i t i e s  of pro- 

graming a computer t o  a s s i s t  i n  making personnel decisions.  They foresee  

t h e  opera tor  i n s t r u c t i n g  t h e  computer i n  the  r u l e s  t o  decide by, observing 

the  r e s u l t s ,  and ad jus t ing  the  decis ion  r u l e s  u n t i l  a  des i rab le  set of 

decis ions  is being produced. 

Typical ly,  some c r i t e r i o n  of success i n  an i n s t i t u t i o n  is employed. 

For example, W. J. Smith et  a l .  (1961) used a 484 item personal  h i s t o r y  

ques t ionnai re  t o  i n v e s t i g a t e  the  research  a b i l i t y  of 'a group of petroleum 

s c i e n t i s t s .  I n  t h i s  case,  t h r e e  c r i t e r i a  of success were used, two s e t s  

of s u p e r v i s o r i a l  r a t i n g s  and the  number of pa ten t  d isc losures .  An item 

a n a l y s i s  revealed t h a t  while the  c r i t e r i a  themselves were only moderately 

i n t e r c o r r e l a t e d ,  t h e  concurrent v a l i d i t y  of the  scor ing  keys developed 

were a l l  q u i t e  s i g n i f i c a n t .  

'1 
Many such s t u d i e s  have Seen done i n  the i n d u s t r i a l  area. Using afiother 

common c r i t e r i a ,  Kirchner and Dunnette (1957) employed a weighted applica-  

t i o n  blank t o  screen o f f i c e  workers f o r  long term vs. s h o r t  term employment. 

S t e i n  (1963), iq  reviewing the  l i t e r a t u r e  i n  t h e  a r e a  of academic 

p red ic t ion  no t i ced  c e r t a i n  d i f fe rences  i n  t h e  s t r a t e g y  of i n v e s t i g a t o r s  who 

used t h i s  method. The most obvious of these  was t h e  type of information 

used t o  develop t h e  p red ic t ion  system. H i s  review showed t h a t  four c l a s s e s  

of informgtion a r e  commonly used, some much more than o thers :  (a) t h e  

sub jec t ' s  previous achievement i n  a  s i m i l a r  s e t t i n g  (e.g. high school grades 

t o  p red ic t  co l l ege  success) ,  (b) s o c i a l  , background and demographic informa- 

t i o n ,  such a s  i n  most of the  i n d u s t r i a l  s i t u a t i o n s  described above, 

(c) psychological  information i n  the  form of inven to r i e s  and o the r  psycho- 

l o g i c a l  information i n  t h e  form of inven to r i e s  and o the r  psychological 



t e s t s ,  i n t e l l i g e n c e  tests, e t c .  and (d) " t ransact ional"  information, da ta  

which r e f l e c t s  person-environment r e l a t ionsh ips ,  

A d i r e z t i o n  i n  which most recent  woric has  been moving is  toward m t l t i -  

v a r i a t e  t reatment of t h e  weighted scor ing  key. I n  t h e  e a r l y  i n d u s t r i a l  

s t u d i e s ,  of course, such an approach was nea r ly  impossible because of t h e  

s i z e  and number of t h e  ca lcu la t ions  involved. It should be noted t h a t  i t  

was not  d i f f i c u l t  because t h e  idea  of m u l t i v a r i a t e  s t a t i s t i c s  was lacking: 

mul t ip le  regress ion  ana lys i s  goes back t o  t h e  beginning of t h e  century and 

Fisher  '(1936) introduced the  discriminant  funct ion  nea r ly  35 years  ago. 

It was r a t h e r  f o r  t h e  development of the  l a r g e r  d i g i t a l  computers t h a t  the  

technique was forced t o  wai t ,  e s p e c i a l l y  i f  a l a r g e  sample o r  many va r i ab les  

were contemplated. I f  the  r e s u l t s  of t h e  a n a l y s i s  were needed wi th in  a 

c e r t a i n  t i m e  per iod  (as  f o r  example i n  t h e  model proposed i n  the  present  

s tudy,  where treatment recommendations a r e  needed e a r l y  i n  t h e  h o s p i t a l  

stay)., t h e  technique was r a t h e r  unusable. y 

The success fu l  use of apparently unre la ted  ( e i t h e r  t o  o the r  s e c t i o n s  of 

i t s e l f  o r  t o  the  c r i t e r i o n )  information is i n t e r e s t i n g .  This  success fu l  

use  o f ' h r e l a t e d "  information lends  an o p t i m i s t i c  n o t e  t o  t h e  present  e f f o r t ,  

s i n c e  some of t h e  information (and more espec ia l ly ,  combinations of the  

information) have no t  been f i rmly  t i e d  t o  t h e  success c r i t e r i o n .  I n  a 

s tudy l i k e  t h a t  of  Safford (1967), i n  which school  performance was success- 

f u l l y  predic ted  from ob jec t  s o r t i n g  and concept formation t a sks ,  r e l a t ion-  

s h i p s  a r e  being tapped which may have bgen previous ly  unknown (or  even 

unsuspected) and perhaps i n d i r e c t ,  bu t  which undeniably e x i s t .  Through 

such s t u d i e s  an e n t i r e l y  new l i g h t  may be  c a s t  on t h e  t h e o r e t i c a l  concep- 

t i o n s  of t h e  n a t u r e  of phenomena. Another example, pedes t r ian  but  use fu l  ,. 
and i l l u s t r a t i v e ,  3s t h e  work of J. T. Smith e t  a l .  (1967). These authors 



used a combbat ion of sociometric, academic and personal i ty  inventory 

data  t o  p r e d i c t  elementary school success. '  Among these  va r iab les ,  the  

most impor tmt  i n  t h e  r e s u l t a n t  r e g r e s d o n  equations was IQ, a s  might be 

expected, b u t  some of the other  i t e m s  were found t o  significantly con- 

t r i b u t e  t o  t&e predic t ions .  

I n  a s l f g h t l y  more s t r i k i n g  example, Anastasi ,  Meade and Saunders 

(1960) were commissioned by the  College Entrance Examination Board t o  

* ----- L* - - 
A u v a s L l g a L e  the reiaiive vaiue of d i f f e r e n t  types of information f o r  pre- 

d i c t i o n  of c o l l e g e  success. The authors found t h e  c r i t e r i o n  t o  be more 

highly c o r r e l a t e d  wi th  

ve rba l  and mathematics 

S t e i n  and Bloom (1956) 

inventory i t e m s ,  etc., 

some of the  biographical  items than with the  CEEB 

scores.  I n  agreement with t h i s  f inding,  Stern,  

found t h a t  a c t i v i t y  preferences and personal i ty  

could be more important i n  predic t ion of col lege  

success than more "direct"  var iables .  

Severa l  o t h e r  authors  have found q m i l a r  r e la t ionsh ips  between the  

success c r i t e r i o n  and various forms of supposedly i n d i r e c t  information 

using muxt iva r ia te  techniques (Stone, 1958; Bishton, 1958; Nason, 1958; 

Mellinger 6 Haggard, 1959; Michael, Jones & Tremblay, 1959; McGuire et 

al., 1961; S t a i n ,  1963; Tucker, 1963; Creelman, 1964; McGrath, 1960). 

The a r e a  o f  mental  h e a l t h  predic t ion is  a d i f f i c u l t  one. One of the  

few places  orhere f r u i t f u l  work has been accomplished i s  i n  t h e  length of 

p a t i e n t  stay. Liademann et a l .  (1959) found f i v e  demographic va r iab les  

(mari tal  s t a t u s ,  d iagnosis ,  s e v e r i t y ,  l e g a l  competence and alc'oholisra) 
i 

which were imaportant i n  d is t inguishing long s t a y  pa t i en t s .  Seaman (1968) 

found t h a t  t h r e e  common inventor ies  (MHPI, Edwards Personal Preference 

Scale, Revised Beta Examination) administered during h o s p i t a l i z a t i o n  had 

low c o r r e I a t i o n s  wi th  length  of s tay .  She w a s  unable t o  der ive  mul t ip le  



regress ion  equations from them which were of use. However, she  discovered 

t h a t  marita.1 s t a t u s ,  l i v i n g  arrangement a t  t h e  time of admission and work 

h i s t o r y  were r e l a t e d  t o  length  of s tay .  She concluded t h a t  important 

determiners of length  of s t a y  were external :  t h e  demands of home, family 

and job. 

I n  a review of many at tempts t o  p r e d i c t  prognosis ,  Fulkerson and Barry 

(1961) a l s o  conclude t h a t  psychological t e s t s  a r e  of l i t t l e  value. They 

noted t h a t  c e r t a i n  background i tems,  such a s  s e v e r i t y  and dura t ion  of t h e  

p r e c i p i t a t i n g  episode have been more c o n s i s t e n t l y  r e l a t e d  t o  prognosis.  

Thei r  review concludes by s t a t i n g  t h a t  s i n g l e  p red ic to r s  have genera l ly  

been much l e s s  success fu l  combinations, and even when a s i n g l e  one looked 

good a t  f i r s t  i t  usua l ly  f a i l e d  t o  cross-val idate.  

Bucklew (1967a, b)  has i n  a series of m u l t i v a r i Q e  s t u d i e s  employed 

discriminant  funct ions  t o  show t h a t  p red ic t ion  of  var ious  kinds of e a r l y  

h o s p i t a l  information is possible.  For example, he predic ted  symptomatology 

from case h i s t o r y  information i n  one study. The o the r  study reversed t h i s  

and showed t h a t  case h i s t o r y  information is a l s o  p red ic tab le  from symptoms. 

Bucklew envis ions  a menta; h e a l t h  c l i n i c  where t h e  counsel lors  employ 

11 personalized" d iscr iminant  funct ions  t o  guide t h e i r  p rac t i ce .  That is, 

t h e  items and t h e  assigned weights a r e  chosen by t h e  counsel lor  i n  accord- 

ance wi th  h i s  b e l i e f s  about t h e i r  value. They a r e  changeable with h i s  

changing understanding of t h e i r  r e l a t i v e  worth and t o  s u i t  d i f f e r e n t  

1 t 

individua c l i e n t s '  cases. 

I n  a symposium on t h e  evaluat ion  of p s y c h i a t r i c  t reatment,  Cole (1964) 

r epor t s  a s tudy o f  the  e f f e c t i v e n e s s  of phenothiazines with acute  schizo- 

phrenics. Nine h o s p i t a l s  co-operated i n  t h e  s tudy t o  s tandardize  treatment 

p r a c t i c e s  pool  data.  I n  t h i s  case,  t h e  d iscr iminant  ana lys i s  was employed 



t o  determine whether s t a f f  r a t i n g s  could d i s t i n g u i s h  p a t i e n t s  given 

placebos from those  given various phenothiazines,  and i f  they could, t o  

assess whi-h observat ional  and behavioral  r a t i n g  items were most important 

i n  making t h e  d i s t i n c t i o n s .  

I n  the  same symposium, Clyde (1964), i n  giving a f i n a l  overview t o  the  

proceedings, noted t h a t  (1) many f a c t o r s  a r e  involved i n  the  evaluat ion of 

psych ia t r i c  t reatment and (2) t h a t  d i s s a t i s f a c t i o n  had o f t en  been expressed 

concerning the inadequacy of the s t a t i s t i c a l  methods which had been used 

i n  t h e  repor ted  s tud ies .  Clyde pointed out  the  f e a s i b i l i t y  of discriminant  

ana lys i s  f o r  many problems, 

Pn te r re la t ionsh ips  involved 

s e v e r a l  worthwhile computer 

wi th  biomedical problems i n  

t h a t  i t  was appropr ia te  t o  the  complicated 

i n  p s y c h i a t r i c  t reatment inves t iga t ions ,  t h a t  

programs ex i s t ed  which were w r i t t e n  s p e c i f i c a l l y  
L 

mind, and f f n a l l y  t h a t  whi le  i ts  purpose was 

pr imar i ly  t o  d i sc r imina te  groups, i t  was poss ib le  t o  compute recommendations 
.- 

and o the r  c r i t e r i o n  scores  f o r  individuals .  

Three papers a r e  p a r t i c u l a r l y  r e l evan t  t o  t h e  present  problem. I n  a 

specu la t ive  a r t i c l e ,  Kleinmuntz and McLean (1968) propose a system f o r  

large-scale psychodiagnostic interviewing by computer. They give  a sample 

algorithm f o r  such a system, using t h e  MMPI. I n  d iscuss ing t h e  p o s s i b i l i t i e s  

of computer d iagnosis ,  t he  authors  concede c e r t a i n  l i m i t a t i o n s ,  a t  l e a s t  

i n  t h e  near  fu tu re .  One i s  t h e  rudimentary s t a t e  of person-machine commu- 

C 
nica t ion .  Due t o  t h e  l i n g u i s t i c  infancy of computer science,  responses 

must be  very simple - usual ly  yes  o r  no; o r  some o the r  common, expected 

word. Second, l i t t l e  is  known about t h e  process c l i n i c i a n s  themselves go 

through t o  diagnose d i so rde r s ,  which makes it d i f f i c u l t  t o  reconst ruct  

t h a t  process f o r  t h e  computer. 

A second study,  r ecen t ly  performed Czechoslovakia (Engelsman e t  a l . ,  



psychotic  d i so rde r s  t o  i t e m s  of a r a t i n g  sca le .  The r a t i n g  s c a l e  was 

composed of symptoms and background information. The authors  found they 

could c l a s s i f y  70% of t h e i r  sample of 180 p a t i e n t s  i n t o  the  diagnosis  

which they had a c t u a l l y  been assigned. 

F ina l ly ,  i n  an encouraging c l i n i c a l  s tudy,  a method of weighted vector  

d i f f e rences  has  been used i n  the  d iagnosis  of var ious  ca rd iac  d iseases .  

I n  t h i s  s tudy (Klingman & Pipberger,  1967) 8 measurements of the  s u b j e c t s '  

h e a r t s  were obtained and c l a s s i f i e d  by mul t ip le  discriminant  analys is .  

Eighty-four pe rcen t  of t h e  cases were c o r r e c t l y  diagnosed (agreed with 

independent judges who were cardiac  s p e c i a l i s t s ) .  Resident? intending t o  

become h e a r t  s p e c i a l i s t s  c l a s s i f i e d  an average of 67% cor rec t ly .  

Mul t ip le  Discriminant Analysis 

Mul t ip le  d iscr iminant  a n a l y s i s  is  a way of f inding t h e  maximum poss ib le  

separa t ion  of  several groups on a given c r i t e r i o n  from t h e  a v a i l a b l e  informa- 

t i o n  about t h e  groups. The computations aie usual ly  s u f f i c i e n t l y  complex 

t o  r e q u i r e  a computer. The information must be  i n  continuous v a r i a b l e  form. 

The method a l s o  assesses the  r e l a t i v e  importance of each v a r i a b l e  t o  t h e  

r e s u l t a n t  dimension which represen t s  maximum separa t ion .  

In t h e  beginning t h e r e  a r e  t h e  s c a l a b l e  scores  of individuals .  The 

ind iv idua l s  comprise apriori p u p s .  The mean of  each v a r i a b l e  i n  each 

group is  ca lcula ted .  For each group, a vec to r  is  computed which is t h e  

product o f  t h e  v e c t o r  of the  group meang and the  variance-covariance matrix. 

This  vec to r  is  of t h e  form y= blxl + b x +...+ b x + c. In t h i s  equation 2 2 n n 

y is t h e  c r i t e r i o n ' s  va lue  and b is  t h e  computed es t ima te  of t h e  coe f f i -  

cient-weight f o r  v a r i a b l e  x. The c i s  a ,constant. 

One d iscr iminant  funct ion  of t h i s  form is obtained f o r  each group,  The 



n discr iminant  func t ions  represent  cent ro  i d s  i n  hyperspace which maximize 

the  separa t ion  of  t h e  groups. Various t e s t s  of s ign i f i cance  a r e  ava i l ab le  

t o  determine whether the  separa t ion  of groups i s  such t h a t  the  n u l l  

hypothesis t h a t  their mean vectors  come from the  same populations may be 

re j ec ted  (Hope, 1968). 

I f  the  di-scriminant funct ions  thereby appear t o  be  rep resen ta t ive  of 

groups which a r e  n o t  from the  same populat ion,  then newly observed and 

previously u n c l a s s i f i e d  events  o r  sub jec t s  may be c l a s s i f i e d .  The scores  1 
of the  new s u b j e c t s  on each v a r i a b l e  a r e  nu l tdp l i ed  by t h e  discriminant  

weights o f  each o f  t h e  functions.  H e  i s  assigned t o  the  group with t h e  

p r o f i l e  most n e a r l y  resembling h i s  own p r o f i l e .  

' The g r e a t e r  c e r t a i n t y  associa ted  wi th  t h e  hypothesis  t h a t  the  s e v e r a l  

groups do indeed come from d i f f e r e n t  populat ions,  the  g r e a t e r  percentage 

of co r rec t  c l a s s i f i c a t i o n s  of new observations w i l l  be  made. 

The p a r t i c u l a r  program u s e d i n  t h i s  inves t iga t ion  was developed a t  

UCLA ( ~ i x o n ,  1967) and revised  i n  May 1969. S l i g h t  modificat ions of i t  

were made dur ing the course of  t h i s  inves t iga t ion .  These w i l l  be discussed 

l a t e r .  

The program use6 a step-wise method. That is, v a r i a b l e s  a r e  added o r  

de le ted  one at a t i m e  i n  t h i s  analys is .  A v a r i a b l e  i s  included i n  t h e  set 

C 
of d i s c r i d h a t i n g  v a r i a b l e s  from a pool  of p o t e n t i a l  d iscr iminat ing  v a r i a b l e s  

according to t h e  fol lowing c r i t e r i a :  (a )  t he  one of the  pool  wi th  t h e  

. l a rges t  F-value, (b) t h e  one which when p a r t i a l e d  on the  previously entered  

va r i ab les  h a s  t h e  h ighes t  mul t ip le  c o r r e l a t i o n  with t h e  c r i t e r i o n ,  and 
, 1 

I 

(c) t h e  one which .gives t h e  l a r g e s t  decrease i n  t h e  r a t i o  of wi th in  t o  t o t a l  1 
. , 

genera l ized  var iances .  These t h r e e  c r i t e r i a  a r e  equivalent .  F ina l ly ,  i f  i 
I 
I 

i n  t h e  course of t h e  step-wise procedure a v a r i a b l e ' s  F-value becomes too  1 
I 



low i t  is deleted.  

A s  t h i s  step-wise procedure has cone under some suspicion recent ly ,  

a progran cpt ion allowing the  user  t o  spec i fy  t h e  to lerance  l e v e l  f o r  

inc lus ion and d e l e t i o n  of the  va r iab les  was exploited.  Se t t ing  t h i s  

to lerance  a t  a very low l e t e l  f o r  both inclus ion and de le t ion  probably 

removed the  p o s s i b i l i t y  of erroneously e l iminat ing va r iab les  which appear 

weak a t  one s t e p  b u t  would be s t rong i f  they were included l a t e r ,  By 

s e t t i n g  the  to le rance  l e v e l  very low (a t  .00001), the  last s t e p  of the  

ana lys i s ,  when a l l  the  va r iab les  have entered,  becomes equivalent  t o  an 

ana lys i s  performed using a l l  va r i ab les  simultaneously. 

The Samples 

The complete sample is  composed of f irs t-admission p a t i e n t s  admitted t o  

Riverview Hospi ta l  between 1965 and 1968. 

The sample was f a i r l y  heterogeneous, and seemed i n  most respects  t o  

resemble a normal B r i t i s h  Columbia population. The modal decade of b i r t h  

was 1930-40, Four percent  were born before  1900, more than a dozen i n  the  

1880's. Three percent  were born a f t e r  1950. Fi f ty-f ive  percent  a r e  

female, for ty-f ive  percent  a r e  male. Half were married a t  t h e  time of 

admission, one-thirdshad never been married and t h e  r e s t  were formerly 

married. About 85% were born i n  Canada, and 15% were born i n  the  United 

Kingdom, Aus t ra l i a ,  New zealand and t h e  United S ta tes .  One-third l i s t e d  a 

denomination o t h e r  than t h e  es tab l i shed  P r o t e s t a n t  o r  Cathol ic  f a i t h s ,  
t 

which were'represented i n  a 5:2 r a t i o .  However, t h e  sample is a poorly 

employed one. Almost two-thirds were unse t t l ed ,  unemployed o r  r e t i r e d .  

Nevertheless, t h e i r  educational  l e v e l  is  n o t  f a r  below a normal d i s t r i b u -  

t ion.  The average (mean, median and mode] completed educat ional  l e v e l  

was grade 9-11. One percent  had no formal education and one percent  had 



a un ive r s i ty  degree. 

Approximately h a l f  these  f i r s t  admissions came t o  the  h o s p i t a l  

v o l u n t a r i l l  , and t h e  o t h e r  ha l f  were committed by cour t  order. 

The information a v a i l a b l e  on t h e s e  p a t i e n t s  which seemed p o t e n t i a l l y  

re levant  (see Table I of the  Appendix) from the  survey of r e l a t e d  previous 

s t u d i e s  and a p i l o t  s tudy was coded onto d a t a  processing cards from 

h o s p i t a l  records. It inc ludes  s e v e r a l  ca tegor ies :  background, admission, 

mental s t a t u s  examination r e s u l t s ,  t reatments administered, i n i t i a l  diag- 

nos is ,  

An e f f o r t  was made t o  ar range  t h e  information contained i n  a given li 

1 
var iab le  i n  continuous form. This was r e l a t i v e l y  easy i n  some cases ,  such 

, 

a s  educational  level, and somewhat more d i f f i c u l t  i n  o t h e r s ,  such a s  

r e l ig ion .  However, i n  each case  an e f f o r t  was made t o  spread the  informa- 

t i o n  along an i m p l i c i t  dimension i n  the  va r i ab le .  Nevertheless,  t h e  l 

d i f f i c u l t y  encountered i n  t h i s  t a s k  i n  a few cases  l e d  t o  dichotomous 

variables:  no t h r e e  o r  four  po in t  s c a l e  could be  developed. This is  f re -  

quently the case fn m u l t i v a r i a t e  ana lys i s ,  though Kendall (1957) speaks 

I I of the  p r a c t i c e  as being "a 1,ittle rough. The symptomatology of t h e  

p a t i e n t ,  i n  t h e  foni of t h e  mental s t a t u s  examination, was dichotomized. 

I n  the  exam, t h e  p a t i e n t  received i n  each of seven spheres,  a r a t i n g  of 

normal o r  one of many words used t o  connote abnormality. In an a t t emr t  t o  

render these  r a t i n g s  more simply and perhaps more r e l i a b l y ,  they were 
h 

summarized as normal o r  abnormal. The r e l i g i o n  of a sub jec t  was expressed 

i n  two ways, t o  a l low two poss ib ly  u s e f u l  dimensions t o  emerge. I n  one, 

the  dimension employed was "established" <i.e. P r o t e s t a n t ,  Cathol ic  and 

Jewish) r e l i g i o n s  vs.  "unestablished" ones, and i n  t h e  o the r  i t  was 



Pro tes tan t  vs. Cathol ic ,  the  very few Jewish people i n  t h e  sample being 

set a s i d e  i n  t h i s  l a t t e r  variable.  

The diagnoses were not  arranged a s  a continuum but  a s  a s e r i e s  of 

va r iab les ,  one f o r  each diagnosis. The sample included people with diag- 

noses of organic and funct ional  d isorders ,  as wel l  a s  addic t ion and 

personal i ty  d isorder .  

The sample w a s  randomly s p l i t  i n t o  two sec t ions  f o r  t h i s  inves t igat ion.  i 
About two-thirds, 2820, were used f o r  t h e  experimental sample t o  develop 

the  standard success fu l  p r o f i l e s  and t h e  remainder, 1417, f o r  the  cross- 

va l ida t ion  sample. 

Division i n t o  Groups 

The sample w a s  divided i n t o  groups based on the  treatment p a t t e r n  

received. Seven ca tegor ies  of treatments a r e  a v a i l a b l e  t o  t h e  p a t i e n t  a t  

Riverview, and h e  may conceivably receive any combination, permutation o r  

amount of  them. In t h i s  study information on permutations and amounts were 

not  ava i l ab le  and the re fo re  could no t  be considered. No d i s t i n c t i o n  could be 

made between one who received ECT and then group therapy and one who received 

these  i n  reverse  order.  Nor could any be made between those receiving few 

electro-convulsive therapy treatments and those receiving many. 

Despite t h e s e  s impl i f i ca t iyns ,  the re  a r e  many poss ib le  combinations of 

group therapy, ECT, anti-depressants ,  t r a n q u i l i z e r s ,  i n s u l i n  shock therapy, 

behavior therapy and drugs f o r  physica l  d i so rders  (e.g. anti-convulsants, 

,anti-Parkinsons). However, l e s s  than t en  ins tances  of the  reported use of 

e i t h e r  behavior therapy o r  i n s u l i n  shock therapy prompted the  de le t ion  of 

these  treatments from considerat ion.  * 

A computer program was w r i t t e n  t o  search the  sample and l is t  a l l  t h e  

combinati~tns of t reatments administered,  Altogether 33 p a t t e r n s  of t h e  f i v e  



treatment ca tegor ies  emerged, including one i n  which none of the  treatments 

was given. Some of these  pat  t e rns  occurred very infrequent ly  , espec ia l ly  

coinbinatioas of t h r e e  o r  more treatments, The twelve most popular pa t t e rns  

accounted f o r  85% of t h e  sample. 

Therefore, i n i t i a l l y ,  the  samples were divided i n t o  twelve homogeneous 

groups and one ca tch-a l l  group f o r  t h e  15% who received unusual treatment. 

La te r  t h i s  d i v i s i o n  was modified - t h i s  w i l l  be discussed below. 
i 

Inspection of a matrix of diagnoses and assigned treatments from t h e  

t rea tment- l i s t ing  program showed t h a t  each one of t h e  treatment groups 

q u i t e  heterogeneous i n  terms of standard diagnosis. The heterogeneity 

t h e  cur ren t  d iagnos t i c  system t o  r e l i a b l y  i n d i c a t e  any given treatment 

p a t t e r n  of treatments. 

Construction of Indexes 

Two indexes were constructed from already known information. Table 1 I 
suunnarizes t h e  construction.  

The f i r s t  was an index of s o c i a l  c l ass .  In  a p i l o t  s tudy of f i r s t  
1 

admission males moderately high c o r r e l a t i o n s  between s o c i a l  c l a s s  and 

improvement were noted. A score  on the  index w a s  ca lcu la ted  f o r  each sub- 
I 

j e c t .  The index i s  composed of two fac to r s :  occupational  l e v e l  and \ 
educational  l eve l .  A somewhat a r b i t r a r y  decis ion was made t h a t  present  I 

I 

occupation has  more t o  do with present  s o c i a l  c l a s s  than educational  level ~ 
a t t a ined .  Consequently, a person's s o c i a l  

as twice his occupational  l e v e l  score  p lus  

The second index was of improvement o r  

come. A r a t i n g  of improvement is made f o r  
< 

attending physician. However, a necess3.t~ 
* 

c l a s s  index score  was defined 
, 

h i s  educat ional  l e v e l  scoze. 

successfulness of h o s p i t a l  out- 

each p a t i e n t  a t  discharge by the  

was fe l t  t o  broaden the index. 

From a s o c i a l  po in t  of view, improvement i n  t h e  mentally ill is no t  o9ly a i 
I 



Table 1 

Construction of t h e  Indexes 

Index Component Variables Weight Index Range 

Soc ia l  Educational Level: 
Class 0 - no formal education 

1 - grades 1-4 
2 - grades 5-8 
3 - grades 9-11 1 
4 - grades 12-13 
5 - some un ive r s i ty  f -- 
6 - un ive r s i ty  degree 

Occupational Level: 
1 - unski l led  
2 - s e r v i c e ,  semi-skil led 
3 - c l e r i c a l ,  s a l e s ,  s k i l l e d  
4 - professiona1,managerial 

Improve- Improvement Rating: 
men t 1 - symptoms present ,  

uncontrol led 
2 - symptoms present ,  

con t ro l l ed  
3 - symptoms f r e e ,  no 

i n s i g h t  
4 - symptoms f r e e ,  some 

i n s i g h t  

~ e d i c a l  Referra l :  I/ 
0 - none 
1 - family doctor  
2 - p s y c h i a t r i s t ,  c l i n i c  1 
3 - o the r  h o s p i t a l  

Employment S ta tus :  
0 - unemployed, 

unemployable 
1 - employable,unemployed 1 
2 - t o  new job 
3 - t o  former job 



matter  of symptom a l l e v i a t i o n ,  but  a l s o  should be r e f l e c t e d  i n  t h e  a b i l i t y  

of the  p a t i e n t  t o  funct ion wel l  i n  t h e  s o c i a l  world a f t e r  discharge. 

Conseqtently a t h r e e  f a c t o r  index of improvement was made. The ra ted  

l e v e l  of improvement of the  p a t i e n t ,  being most important t o  the  meaning 

, o f  the  index, was given a 'double weight. S ingle  weight value was given 

, t o  the  o the r  two f a c t o r s ,  the  "employability" of the  p a t i e n t  a t  disc,harge 
\ 

and t h e  degree of post-hospital  medical ca re  he  required. This choice of 

components f o r  t h e  index was aimed a t  s trengthening t h e  v a l i d i t y  of t h e  

improvement measure from t h e  s i n g l e  four  po in t  r a t i n g  t o  a 1 3  point  mult i-  

f a c t o r  index with some more c e r t a i n l y  ob jec t ive  components and same 

r e f l e c t i n g  t h e  s o c i a l  aspects  of improvement. The cor re la t ion  between the  

r a t i n g  alone and t h e  th ree  f a c t o r  index w a s  .87. The cor re la t ions  of t h e  

two other  components with the  index a r e  .53 f o r  t h e  "employabilityt1 

va r iab le  and .28 for t h e  medical r e f e r r a l  var iable .  The i n t e r c o r r e l a t i o n s  

among these  v a r i a b l e s  a r e  q u i t e  small  (ra;ing of improvement-"employability" 

.13 and the  o the r  two below .01). 

A f u r t h e r  check on the  weighting system was performed t o  determine i f  

variances of the  v a r i a b l e s  were comparable, s o  t h a t  t h e  intended weightings 

were ac tua l ly  r e f l e c t e d  i n  the  indexes. I n  t h e  s o c i a l  c l a s s  index (where 

cf- 
the  components were cor re la ted  .25, with education and occupational l e v e l  

corre la ted  with t h e  index .63 and .91 respect ively) ,  t h e  variances of the  

two components were 1.00 and .89. Those of t h e  improvement index components 

were a l s o  fn t h e  same range, although thh t  of the  medical r e f e r r a l  va r i ab le  

was lower than t h e  o t h e r  two: improvement r a t i n g ,  1.01; medical r e f e r r a l ,  

.46; and employability, 1.05. 



Selec t ion  of t h e  Var iables  and t h e  Separat ion of Groups 

The main c r i t e r i o n  f o r  the  f i n a l  s e l e c t i o n  among t h e  va r i ab les  was 

e f f i c i ency  f o r  t h e  discriminatory purposes of t h e  inves t iga t ion .  Table 1 

of the  Appendix lists t h e  complete o r i g i n a l  pool of v a r i a b l e s  and the  f i n a l  

se lec t ion .  Af te r  t h e  main sample had been divided i n t o  t h e  1 3  groups, it  

was f u r t h e r  subdivided i n t o  success fu l  and unsuccessful  outcomes on t h e  

b a s i s  of t h e  improvement index. Decisions were made a s  t o  the  cut-off 

scores, f o r  success and f a i l u r e  by examination o f > t h e  cons t i tuen t  va r i ab les  

of the  index. On each one an assessment was made of the  score  which 

reasonably ind ica ted  a d iv i s ion  po in t  of success and f a i l u r e .  Then the  

va r i ab les  were combined i n  the  manner of Table 1. The range f o r  t h e  index 

i s  2-14 and the  cut-off score  was set a t  8. When t h i s  d i v i s i o n  had been 

accomplished, approximately two-thirds of t h e  sample had been defined a s  

improved. This,  i n c i d e n t a l l y ,  was very c l o s e  t o  t h e  same proport ion which 
.- 

go t  8 discharge r a t i n g  of "symptom f ree , "  a s  opposed t o  "symptoms present". 

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

d i s t ingu i sh ing  t h e  13 p a i r s  of  groups r e s u l t i n g  from the  d iv i s ions  of t r e a t -  

ment p a t t e r n  and success.  The o r i g i n a l  pool  of va r i ab les  cons is ted  of 39; 

17  demographic, 7 mental  s t a t u s ,  and 15 i n i t i a l  diagnoses. Simple corre la-  

t i o n s  among a l l  t h e s e  o r i g i n a l  v a r i a b l e s  and t h e  c r i t e r i o n  a r e  presented 

i n  Appendix Table 3. 

Two kinds of a n a l y s i s  were then c a r r i e d  on simultaneously. They answered 

t h e  questions: (1) which v a r i a b l e s  are: e f f i c a c i o u s  i n  d i f f e r e n t i a t i n g  the  

groups? and (2) which of t h e  groups can be  s i g n i f i c a n t l y  d i f f e r e n t i a t e d ?  

F i r s t  a l l  t h e  v a r i a b l e s  were used t o  t r y  t o  d i s t i n g u i s h  a l l  t h e  groups. 
r 

Some groups would n o t  be d is t inguished and some v a r i a b l e s  were use less  i n  

t ry ing  t o  do so. A process of amalgamating groups and choosing "good" va r i -  



ables  ensued. Sometimes when two groups had been joined together ,  recheck- 

ing showed t h a t  a v a r i a b l e  which had been discarded was now valuable  i n  

dist inguisi i ing t h e  remaining groups. 

Af te r  s e v e r a l  arrangements of groups and v a r i a b l e s  had been t r i e d ,  a 

f i n a l  combination evolved which seemed t o  be  successful  i n  recognizing 

and d iv id ing a maximum number of groups w'ith a maximum number of va r i ab les .  

The f i r i a l  r e s u l t  of t h e  process was seven p a i r s  of groups and 36 

var iables .  These seven groups (see p b l e  2)  were composed of s i x  which 
k 

were amalgamations of former groups and t h e  ca tch-a l l  group. The s i x  

amalgamations shared a common fea tu re :  a l l  of them were combinations of lul 
6' 
i 

$ 1  
(a) a given p a t t e r n  of t reatments and (b) t h a t  same p a t t e r n  p lus  group t 

therapy. I n  o the r  words, group therapy p a t t e r n s  and non-group therapy I 

p a t t e r n s  were no t  d i s t ingu i shab le ,  using t h e  f i n a l  s e l e c t i o n  of va r i ab les .  

The d i v i s i o n  i n t o  main and cross-val ida t ion  samples was q u i t e  w e l l  rep- 

r e s e n t a t i v e  over a l l  groups wi th  r e spec t  t o  propor t ions  of improved and 

unimproved sub jec t s ,  although some ind iv idua l  groups were moderately 

d i f f e r e n t l y  represented.  A s ign i f i cance  test of the  d i f fe rence  is, how- 

ever,  inappropr ia te  s i n c e  t h e  groups by d e f i n i t i o n  came from t h e  same 

population. 

Modification of t h e  Program 

The purpose of the  inves t iga t ion  was t o  develop discriminant  funct ion  

p r o f i l e s  f o r  the  seven treatment-indicat ing formulat ions,  p r o f i l e s  of 36 

items each. 

The main program used f o r  t h e  ana lys i s  was modified s o  t h a t  t h e  p r o f i l e s  

developed on the  main sample could be imposed on t h e  cross-val ida t ion  sample. 

When the  final s e l e c t i o n  of groups and v a r i a b l e s  was complete, a discrim- 

i n a n t  ana lys i s  was performed over t h e  seven p a i r s  of groups i n  t h e  main 



TABLE 2 

The Final Treatment G'roups 

r' 

Efain Sample Cross-Validation Sample 

% % not % X not 
,n"= N improved imp roved N improved improved 

E 1+4 or 1,4+5 305 79.7 20.3 149 69.1 30.9 

F none or 5 263 73.4 26.6 137 67.2 32.8 

K 1,2+4 or 1,2,4+5 174 68.4 31.6 92 59.8 40.2 

X all others 488 64.8 35.2 248 75.8 24.2 

Totals 2820 71.8 28.2 1417 72.7 27.3 

a where 1 - tranquilizers 
2 = anti-depressants 
3 = drugs for physical disorders 
4 = electro-convulsive therapy 
5 = group therapy 



sample. The s tandard  p r o f i l e s ,  t o  be  used i n  making recommendations f o r  

"future" p a t i e n t s  ( the cross-val idat ion sample), were the  means.standard 

devia t ions  and co-e f f i c i en t s  of d iscr iminant  funct ions  f o r  t h e  seven 

successful  subgroups. 

This procedure was used s o  t h a t  i n  t h e  d i f f e r e n t i a t i o n s ,  both dimen- 

s ions  of sepa ra t ion  would be  represented .(success-failure and one group 

from another) .  An a l t e r n p t e  method would have been t o  use only success- 

f u l  groups i n  the  cons t ruct ion  of p r o f i l e s ,  s i n c e  only successful  p r o f i l e s  

were desired.  This  was t r i e d ,  and t h e  r e s u l t s  were q u i t e  t h e  same; l e s s  

than one percent  of t h e  recommendations were d i f f e r e n t  from the  two-way 

p r o f i l e  recommendations. 

The i n v e s t i g a t i o n  must be termed a quasi-experimental one, a f t e r  

Campbell and Stanley  (1963). These authors  d i scuss  16 poss ib le  research  

paradigms, toge the r  wi th  the  advantages, disadvantages and s u i t a b i l i t y  of 

each f o r  d i f f e r i n g  types of inves t iga t ions .  According t o  c r i t e r i a  

suggested by Campbell and Stanley,  s e v e r a l  of these  designs a r e  n o t  t r u l y  
i- 

experimental. The p r i n c i p a l  manner i n  which the  present  s tudy does not  

meet these  c r i t e r d a  i s  t h a t  <he sub jec t s  i n  t h e  study ( the  cross-val idat ion 

sample) a r e  not  randomly assigned t o  treatment. It was impossible t o  

a c t u a l l y  apply t h e  treatment recommendations made f o r  the  p a t i e n t s  by t h e  

study. 

However, C a m p b e l l  does no t  s i n g l e  ou t  t h e  quasi-experimental design 
? 

i n  order  t o  condm it. Rather, he maintains i t  is a necessary and des i r -  

a b l e  technique for 'approaching ques t ions  which a r e  otherwise unapproachable 
7 

with  conventional empi r i ca l  designs. 

It i s  bel ieved t h i s  inves t iga t ion  l e g i t i m a t e l y  f a l l s  i n t o  t h i s  category. 

A t r u l y  emoiric test would have necess i t a t ed  the  assignment of p a t i e n t s  i n  



t h e  h o s p i t a l  t o  t reatment under a completely un t r i ed  method. Such a 

proposal  would have c e r t a i n l y  been opposed by t h e  medical a u t h o r i t i e s .  

Y e t  t h e  b a s i c  i d e a  of the  s tudy seemed worthwhile, and even p o t e n t i a l l y  

valuable.  Apparently t h e  only way t o  test t h e  i d e a  was t o  use one of t h e  

pseudo-experimental designs f o r  a prel iminary test of t h e  genera l  hypoth- 

esis. Strong confirmation then might be  support  f o r  a small  f i e l d  t r i a l .  

The program w a s  m o d i f i p ,  then, t o  enable  a pseudo-experimental t e s t  

of t h e  f o m u l a t i o n s .  Spec i f i ca l ly ,  the  program was changed so  t h a t  i t  

would employ means, s tandard devia t ions  and co-e f f i c i en t s  of discriminant  

funct ions  from t h e  main sample i n  c a l c u l a t i n g  which group ind iv idua l s  of 

t h e  cross-val ida t ion  sample "should" have been in .  It was a s  i f  the  

p r o i i l e s  had been developed on a s tandardiz ing sample and then were 

implemented i n  h o s p i t a l  p r a c t i c e  f o r  the  1417 members of the  cross-  

v a l i d a t i o n  sample, A s  each new p a t i e n t  was "admitted" h i s  p r o f i l e  was 

compared t o  t h e  s tandard  success fu l  p r o f i l e s  of t h e  var ious  poss ib le  t r e a t -  

ment p a t t e r n s  and he was assigned t o  t h e  group he  most nea r ly  resembled. 
I-\ 

Of course the  recommendation would leave t h e  quest ion of group therapy open, 

and i f  t h e  p a t i e n t  was assigned t o  the  ca tch-a l l  group h i s  recommendation 

would be  open - except  f o r  t h e  f i r s t  s i x  p a t t e r n s  (where 80% of a l l  p a t i e n t s  

a re ) .  A p a t i e n t  assigned t o  t h e  ca tch-a l l  group would be  known t o  need an 

unusual p a t t e r n  of therapy. 

Although each p a t i e n t  of t h e  c rms-va l ida t ion  sample had of course 
< 

a c t u a l l y  been through the  h o s p i t a l  and received some p a t t e r n  of t reatment,  

t h i s  a c t u a l  p a t t e r n  was ignored f o r  the  moment i n  making a recommendation 

according t o  the  proposed system. 

The Hypothesis - 
In genera l  t h e  hypothesis  is  t h a t  c ross-val ida t ion  sample members who 



received t h e  same p a t t e r n  of treatments i n  the  h o s p i t a l  a s  was recommended 

f o r  them by t h i s  a n a l y s i s  would have higher scores  on the  improvement 

index than those who d id  not  receive  the  same pa t t e rn .  It would be f o r  

these  p a t i e n t s  a s  i f  t h e  proposed system had been implemented. For o thers ,  

i t  would be a s  i f  t h e  recbmrnendations had been made bu t  not  heeded. 

The genera l  hypothesis  may be extended t o  an examination of each of 
T 

t h e  treatment groups independently. Since members of the  cross-validat ion 

sample had improvartent index scores ,  i t  i s  only necessary t o  compare the  

means on the  index of the  "recommended" group and the  %on-recommended" 

group, 



Chapter 3: Resul ts  

Separation of t h e  Groups 

The g r e a t e r  s t a t i s t i c a l  separa t ion of t h e  treatment groups t h a t  can 

be achieved, t h e  g r e a t e r  percentage of cor rec t  p red ic t ions  w i l l  be made. 

This does no t  mean t h a t  simply i f  s i g n i f i c a n t  d i f f e r e n t i a t i o n s  a r c  

achieved, a l l  p red ic t ions  w i l l  be cor rec t .  A c e r t a i n  amount of overlap 
9 

i n  the  multidimensional d i s t r i b u t i o n  i s  very d i f f i c u l t  t o  avoid. I n  the  

made t h a t  v a r i a b l e s  no t  q u i t e  s i g n i f i c a n t l y  d i f f e r e n t i a t i n g  the  groups 

s t i l l  w i l l  have some b e n e f i c i a l  inf luence  on t h e  number of cor rec t  pre- 

d ic t ions .  For t h i s  reason va r iab les  were allowed t o  p a r t i c i p a t e  i n  the  

discriminant  ana lys i s  i f  they had an F r a t i o  of 1.00 o r  g r e a t e r ,  where 

t h e  value necessary f o r  s ign i f i cance  was i n  t h i s  ins tance  2.03. 

Consequently t h e  36 va r iab les  used i n  t h e  f i n a l  runs had t h i s  minimal 

value. Table 3 shows t h e i r  ind iv idua l  values. High F r a t i o s  a r e  not  
r- 

always a good ind ica t ion  of t h e  v a r f a b l e l s  value. In the  case of the  

s o c i a l  c l a s s  index and its components, complete in terdeterminat ion of 

the  variance r e s u l t e d  i n  spur iously  high values. An idea  of the  t r u e  

value 'of  t5ese  v a r i a b l e s  was obtained i n  o the r  runs i n  which one of them 

was omitted. The t r u e  value of a l l  t h r e e  of the  va r iab les  is  probably i n  

the a r e a  of 2.5, s l i g h t l y  above t h e  1% sign i f i cance  l eve l .  The spuriously 

high F r a t i o s  do n o t  a f f e c t  t h e  a c t u a l  predictions: It i s  c l e a r  from the 

t a b l e  t h a t  no one set of va r iab les  demonstrated c l e a r  s u p e r i o r i t y  i n  

u t i l i t y  over t h e  o thers .  There a r e  good discr iminators  among demographic, 

symptom and d iagnos t i c  information. Of t h e  36 va r iab les ,  29 were d i f f e r -  

e n t i a t i n g  t h e  groups a t  the  1% l e v e l  o r  b e t t e r .  Some of t h e  items which 
i 

f 

performed p a r t i c u l a r l y  we l l  were sex,  employment s t a t u s ,  dura t ion of the  

p r e c i p i t a t i n g  episode, presence o r  absence of epi lepsy,  among t h e  back- 



Table 3 

Contributions of Individual  Variables t o  the  
Discrimination of Treatment Groups 

i n  t h e  Main Sample 

Variable a 
F-ra t io  F-rat ioa 

Sex 

Year of B i r th  

~ a r i t a l  S ta tus  

Place  of B i r th  

Established Religion 

Occupational Level 

Employment S t a t u s  

Educational Level 

Involuntary 
A,dmission 

Source of Admission 

Previous Care 

Duration of Episode 

P r e c i p i t a t i n g  
Factor 

Living Arrangement 

Epilepsy 

Socia l  Class 

Affect  

Stream of Thought 

Thought Content 

Behavior 

Orienta t ion 

Memory 

Brain Damage 

Involut ional  Psychosis 

Affect ive  Reaction 

Chronic schizophrenia 

Acute Schizophrenia 

Paranoid 
Schizophrenia 

Other Schizophrenias 

Depressive Neurosis 

T r a i t  Disturbance 
Persona l i ty  Disorder 

Sociopathic 
Persona l i ty  Disorder 

Traiisient S i t u a t i o n a l  
Pe rsona l i ty  Disorder 

Other Diagnoses 

Addiction t o  Alcohol 
oy: Drugs 

%here df=13,2771 and 2.03 is t h e  1 X  p robab i l i ty  l eve l .  



ground va r i ab les ,  thought content among t h e  mental s t a t u s  v a r i a b l e s  and 

b r a i n  damage, involueional  psychosis,  a f f e c t i v e  r eac t ion ,  chronic, acute  

and paranofd schizophrenias and depressi.:e neuros is  (which was t h e  b e s t  

s i n g l e  item) among t h e  diagnoses. 

Taken together ,  these 'va r i ab les  d is t inguished the  groups q u i t e  s i g n i f -  

i can t ly .  The o v e r a l l  F r a t i o  f o r  the  14 group separa t ion  was 6.45 (df = 
7 

468,33988), where t h e  va lue  f o r  t h e  1% l e v e l  of s ign i f i cance  i s  1.16. 

Values were a l s o  computed f o r  t h e  degree of separa t ion  of each group 

from every o the r  group (improved and not  improved). Table 4 p resen t s  these  

inter-group comparisons. O f  t he  91 t o t a l  comparisoni of p a i r s  of t r e a t -  

ment groups, 84 a r e  s i g n i f i c a n t  a t  the  .001 l e v e l  and t h r e e  nore a t  the  

. O 1  l e v e l  on the  F t e s t .  Four comparisons were no t  s i g n i f i c a n t ,  two of E 
a 

which were t h e  improved vs. no t  improved s e c t i o n s  of s i n g l e  t reatment I 

groups. 

I n  genera l  t h e  groups were apparently very well separated.  It would 

seem Nathan's feai-of  one syndrome per  p a t i e n t  when groupings a r e  done on 

the  b a s i s  of observed and background behavior is  ungrounded. 

Obtaining Successful  P r o f i l e s  

The a c t u a l  formulat ions of  success fu l  t reatment groups which c o n s t i t u t e  

the  b a s i s  f o r  making t h e  recommendations were ex t rac ted  from the  separa t ion  

of groups analysfs ,  The weights f o r  the  success fu l  subgroups, together  with 

these  standard groups'  means and standard dev ia t ions  on t h e  36 i tems were 

collected. '  These def in ing p r o f i l e s  a r e  presented f o r  each of t h e  sev,en 

groups i n  Table 2 of  t h e  Appendix. 

Imposing t h e  P r o f i l e s  

The p r o f i l e s  were then imposed on the  cross-val ida t ion  sample through 

the  modified m u l t i p l e  d iscr iminant  program. I n  e f f e c t ,  t h e  members of t h e  
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7 
cross-val ida t ion  sample were being ind iv idua l ly  assessed and treatments 

were reco~nmended f o r  them j u s t  a s  i f  t h e  model were i n  operat ion a t  t h e  

hosp i t a l .  

The program mul t ip l i ed  the  score  of an ind iv idua l  on a given v a r i a b l e  

by the  co -e f f i c i en t  of the  corresponding v a r i a b l e  on t h e  discriminant  

function of one of the  groups. For the  ind iv idua l  t h e  sum of these  

products over a l l  36 v a r i a b l e s  was computed f o r  each p o t e n t i a l  t reatment 

pa t t e rn .  The ind iv idua l  was assigned by t h e  program t o  the  group f o r  

which t h i s  c r i t e r i o n  score  was t h e  h ighes t ;  t h a t  is ,  t o  the  group of 

improved p a t i e n t s  he  most nea r ly  resembled. 

From t h e  c r i t e r i o n  s c o r e  two f u r t h e r  p ieces  of information were com- 

2 puted. One was Mahalanobis' D , a measure of t h e  geometric d is tance  a 1; 

2 
q 

sub jec t  is from each of the  groups. D i s  the  monotonic inverse  of t h e  
I a 

I 
c r i t e r i o n  score ,  s o  t h a t  assignment based on i t  would be  t o  t h e  group with 

t h e  smal l e s t  score.  The p o s t e r i o r  p robab i l i ty  of t h e  sub jec t  being assigned 

t o  each of t h e  groups was a l s o  computed. This  p r o b a b i l i t y  is  based on the  

c r i t e r i o n  s c o r e  and is  standardized s o  t h a t  t h e  sum of t h e  p r o b a b i l i t i e s  

of  being i n  t h e  7 groups i s  1.0. So f o r  every member of the  cross-valida- 

2 t i o n  sample t h e  c r i t e r i o n  score  was computed and i t s  d e r i v a t i v e s ,  D and 

t h e  p o s t e r i o r  p r o b a b i l i t y ,  were p r in ted  out  f o r  each of the  seven groups, 

together  wi th  t h e  name of t h e  group t o  which he  was assigned. 

Pa ren the t i ca l ly ,  t h e  modif ica t ion  of t h e  program t o  impose p r o f i l e s  

d i d  n o t  a f f e c t  t h e  normal d iscr i rn inat ioa  rout ine .  The s t a t i s t i c a l  separa- 

t i o n  of t h e  cross-val ida t ion  sample groups was c a r r i e d  out  wi th  t h e  

indigenous f igures .  The imposed p r o f i l e s  only a f f e c t e d  t h e  assignment t o  

groups. Consequently i t  was poss ib le  t o r a s s e s s  t h e  degree t o  which t h e  -. 
36 i t e n s  d i s t ingu i shed  the  cross-val ida t ion  groups. The seven ca tegor ies  

,-- 



(improved and unimproved sec t ions  were no t  separa ted  i n  t h e  cross-valida- 

t i o n  sample because t h e  assignment t o  t reatment had t o  be  done !'blindH) 

were d i f f e i e n t i a t e d  even b e t t e r  than :he groups of t h e  main sample. ?able  

5 swmarizes  t h e s e  d i s t i n c t i o n s .  The o v e r a l l  separa t ion  of groups was 

a l s o  h ighly  s i g n i f i c a n t  (F = 5.21, df = 210,8162). F ina l ly ,  28 of the  36 

va r i ab les  helped i n  t h i s  separa t ion  w i t h T  r a t i o s  of 1.0 o r  b e t t e r ,  and 

most of the  v a r i a b l e s  previously mentioned a s  e s p e c i a l l y  important i n  

d iscr iminat ing  t h e  main sample were a l s o  important i'n t h i s  ana lys i s .  

The cross-val ida t ion  sample had, of  course, a l ready received some 

p a t t e r n  of t reatment.  I n  order  t o  t e s t  the  hypothesis ,  those s u b j e c t s  f o r  

whom the  a c t u a l  p a t t e r n  of treatment was the  same a s  the  prescr ibed p a t t e r n  

\ 
of treatment were separa ted  from those  i n  whom i t  d i f fe red .  The p red ic t ion  

I 

was t h a t  those rece iv ing the  recommended treatment would have more success- 
I # 

I 
f u l  outcomss than those ttho d id  not .  

The p r e d i c t i o n  was no t  borne out.  In  the  cross-val ida t ion  sample 438 

people received the recommended treatment and 979 did  not .  The mean scores  

of these  groups an t h e  improvement index were 9.17 and 9.57, t h e  values 

being i n  the  opposi te  d i rec t+on from t h e  predic t ion .  The F r a t i o  f o r  t h i s  

d i f f e rence  was 7.90' (df = 1,1415), s i g n i f i c a n t  a t  t h e  1% leve l .  

An examination of the  ind iv idua l  groups' means revealed where the  

ca tch-a l l  Group X 

None of the  o t h e r  

a r e  t h e  prime sources  of d i f fe rences  i n  t h e  sample. 
t 

f i v e  d i f fe rences  a r e  s i g n i f i c a n t ,  a s  may be  seen i~i Table 

p r i n c i p a l  a reas  of t h i s  r e v e r s a l  of the  p red ic t ion  were. Group C and t h e  



Separation o f  Groups in the Cross-Validation Sample 

Group A -C D E F K X 

, 
A - 

a 
F-ratio value where df=35,1376 and 1% l e v e l  of significance is 1.63.  



Table 6 

Improvement Index Means for Subjects Receiving and Not 

Receiving Recommended Treatment 

Treatment Not 
Group Recommended Recommended F P 



Chapter 4: Discussion 

The r e s u l t s  i n d i c a t e  a  system developed on two-thirds of a  sample does 

n o t  general-ize t o  t h e  o the r  one-third of t h e  sample. I n  f a c t ,  t he  prc:- 

d i c t i o n  was s i g n i f i c a n t l y  negated i n  two of t h e  seven groups. This comes 

i n  s p i t e  of the  very s i g n i f i c a n t ,  i n  s t a t i s t i c a l  terms, sepa ra t ion  of the  

main and cross-val ida t ion  samples. I n  add i t ion ,  a post-mortem comparison 

of the  main and cross-val ida t ion  samples using t h e  36 v a r i a b l e s  was under- 

taken, wi th  nega t ive  r e s u l t s ;  they could no t  be d i f f e r e n t i a t e d ,  which 

suggests  they were, i n  f a c t ,  f a i r l y  randomly divided. There is  the  f u r t h e r  

knowledge t h a t  t h e  same va r i ab les  acted i n  about the  same way i n  d i f f e r -  
C 

e n t i a t i a t i n g  each of the  samples. 

-It the re fo re  appears t h e  group separa t ions  were very n i c e l y  cross-  
ll 

B 

va l ida ted ,  b u t  t h e  p red ic t ions  i n  t h e  case  of t h e  average ind iv idua l  p a t i e n t  I 
L 

were not .  

Numerous p o s s i b i l i t i e s  e x i s t .  One is  t h a t  d e s p i t e  t h e  l a r g e  s t a t i s t i c a l  

sepa ra t ion  of t h e  cen t ro ids  of t h e  groups, much overlapping of d i s t r i b u t i o n s  

2 
occurred. This  is suggested by a scan of some t y p i c a l  D scores .  Here i s  

2 
one sub jec t ' s  D va lues  f o r  t h e  seven groups: A,25.35; C,26.78; D,21.25; 

E,26.16; F,24.01; K.24.20; X,24.01. There is an i n d i c a t i o n  i n  these  values 

t h a t  t h e  group cen t ro ids  a r e  nea re r  t o  one another  than t o  many of t h e  

d a t a  points .  Another s u b j e c t ' s  values a r e  a l l  between 6 and 7. It resembles 

an example from astronomy i n  which persons on opposi te  s i d e s  of t h e  e a r t h  
f 

seem t o  3c f a r  a p a r t ,  but  i f  t h e  r e fe rence  system includes  t h e i r  d i s t ance  

from a group of s t a r s ,  they a r e  both  e s s e n t i a l l y  i n  t h e  same p o s i t i o n  and 

both  of them would r e p o r t  being very nea r ly  the  same d i s t ance  from each of 

2 
t h e  group of s t a r s .  I n  t h i s  way, the  usua l  p a t t e r n  of D values f o r  a given 

sub jec t  was t h a t  they were a l l  i n  t h e  same range, e.g. 6-8 o r  25-27, e t c .  



A drop i n  p r e d i c t i v e  a b i l i t y  from the  s tandardiz ing t o  the  cross-  

va l ida t ing  samples i s  t r a d i t i o n a l ,  though not  always s o  severe  a s  i n  t h i s  

case. One example is  t h e  study of Nei thercut t  (1969). H i s  attempt t o  

p r e d i c t  success fu l  f e d e r a l  pr ison parolees  saw a decrease i n  accuracy from 

80-90% t o  50-70%. Drops, of course, can be even more severe  when a 

I d i f fe rence  of one s o r t  o r  another  exis ts .be tween t h e  s tandardiz ing and 

cross-val idat ing samples. Smith e t  a l .  (1968) r epor t  a s tudy which d i s -  

covered t h a t  a weighted scor ing  key developed on a s'anple of chemists 

f a i l e d  on a sample of p h y s i c i s t s  i n  t h e  same i n s t i t u t i o n .  Another s tudy 

(Wernimont, 1962) found t h a t  a weighted key f o r  s e l e c t i n g  long term o f f i c e  
i:' 

employees from app l i ca t ion  forms did no t  cross-val ida te  a f t e r  a f i v e  year  1 ! 

period. The author suggested t h a t  c e r t a i n  of the  items had changed i n  ti , 
* Ui 

s o c i a l  meaning. th 

iii 
To c o m t e r a c t  these  p red ic t ion  drops s e v e r a l  schemes have been suggested. I$ 

Goldstein and Linden (1967) d i scuss  an "indecision model." They maintain 

t h a t  of t h e  overlap i n  t h e  d i s t r i b u t i o n s ,  where e r r o r  is  l i k e l y  t o  be very 

high, a por t ion  should be  s e t  a s i d e  f o r  "no decisionr1 cases.  I f  t h e  sub jec t  

f a l l s ,  f o r  example, i n t o  t h e *  c e n t r a l '  two-thirds of  t h e  d i s t r i b u t i o n  overlap,  

a p red ic t ion  f o r  him is not  made, bu t  he is s e t  a s i d e  f o r  f u r t h e r  t e s t s .  

Of course, when t h e  overlap becomes l a r g e ,  many non-predictions a r e  made. 

The authors claim, however, t h a t  even i f  t h i s  is  t r u e ,  fewer e r r o r s  i n  

p red ic t ion  w i l l  b e  made wi th  t h e i r  model. 
i 

A second approach t o  b e t t e r i n g  mediocre p red ic t ion  i s  t h a t  of Tesser ,  

S t a r r y  and Chaney (1967). Thei r  approach is  t o  s t a c k  separa t ing  devices.  

They propose beginning wi th  a f a c t o r  a n a l y s i s ,  obta in ing f a c t o r  scores  f o r  

individuals ,  doing a h i e r a r c h i c a l  p r o f i l e  grouping and f i n a l l y  performing 

an i t e m  a n a l y s i s  f o r  t h e  f i n a l  groupings. Both these  papers were, however, 



i l l u s t r a t e d  wi th  "nice" d a t a  i n  small  samples. One wonders a t  the  

p r a c t i c a l i t y  of t h e i r  so lu t ions  (and even i f  they r e a l l y  would produce 

s i g n i f i c a n t l y  b e t t e r  r e s u l t s  considering t h e  cos t  of t h e  process) with 

r e l a t i v e l y  l a r g e  samples. 

Standardizing p r o f i l e s  may be very d e l i c a t e .  Especia l ly  when a sub- 

s t a n t i a l  over lap  e x i s t s  i n  the  d i s t r i b u t i o n s ,  they may be so  s e n s i t i v e  

t o  t h e  c h a r a c t e r i s t i c s  of the  standard sample they a r e  no t  t r a n s f e r s b l e  

even t o  very similar samples. 

Information comprising the  p r o f i l e s  is  a l s o  important.  A sometimes 

forgot ten  requirement i s  t h a t  va r i ab les  must be  continuous. Attempts t o  

render c e r t a i n  v a r i a b l e s  continuous may not  be  successful .  Fur ther ,  even 

when t h e  v a r i a b l e  i s  continuous, t h e  p a r t i c u l a r  dimension exploi ted  may 

no t  b e  t h e  only one poss ib le .  Flhile i t  may be  a sens fb le  dimension t o  

e x p l o i t ,  i t  may n o t  be  the  one which b e s t  accounts f o r  t h e  variance of 

t h e  c r i t e r i o n .  Perhaps a c a r e f u l  study of t h e  "mode of continuity" of 

s e l e c t e d  s u c c e s s f u l  v a r i a b l e s  would y i e l d  some genera l  r u l e s  a s  t o  methods 

f o r  s e l e c t i o n  of  r e l e v a n t  dimensions i n  va r i ab les .  

In t h e  p resen t  i n v e s t i g a t i o n  s i m p l i f i c a t i o n s  of the  information may 

have lessened t h e  cHances f o r  b e t t e r  predic t ion .  For example, it w i l l  be  

remembered t h a t  o rde r  and amount of t h e  t rea tments  was ignored. And, of 

course,  i t :  is p o s s i b l e  some kinds of v i t a l  information were j u s t  not  

included i n  t h e  study.  Although psychological  inven to r i e s  have no t  seemed 

a good s o m c e  of p r e d i c t i v e  items (according t o  t h e  Fulkerson and Barry 

review mentioned e a r l i e r ) ,  perhaps i n t e l l i g e n c e  tests o r  c e r t a i n  i tems 

from among t h e  v a s t  r e p e r t o i r e  of t e s t s  would be useful .  Among o the r  

c l a s s e s  of  information (cf.  S te in ,  1963), only one seems p o t e n t i a l l y  use- 

f u l  i n  t h i s  a rea ;  information r e l a t i n g  t o  person-environment i n t e r a c t i o n s  



could be h e l p f u l ,  e spec ia l ly  i f  by t h a t  one meant person-staff r e l a t i o n s  

a s  we l l  a s  person-architecture r e l a t i o n s .  P a t i e n t s  and s t a f f  c e r t a i n l y  

have s o c i a l  i n t e r a c t i o n s  l i k e  o the r  peo.,le, and t h e  na tu re  of these  might 

w e l l  have some bear ing  on a  p a t i e n t ' s  improvement (and h i s  r a t e d  improve- 

ment). 

It is  i n t e r e s t i n g  t o  note  t h a t  some of t h e  demographic items were a s  

important o r  more important than symptoms o r  diagnoses, t h e  t r a d i t i o n a l  

c o r r e l a t e s  of t reatment and improvement. Although t h e  s o c i a l  c l a s s  index 

d id  no t  perform p a r t i c u l a r l y  we l l ,  sex,  employment s t a t u s  and dura t ion  of 

t h e  p r e c i p i t a t i n g  episode did.  There seems t o  be  support here  f o r  Seaman's 

contention t h a t  var ious  ex te rna l  demands a r e  very important i n  t h e  h o s p i t a l  

car& of t h e  mental p a t i e n t .  

Much support  and many exhor ta t ions  have i ssued from h e a l t h  organizat ions I 

I 

I 

of a l l  types i n  r ecen t  times concerning t h e  necess i ty  of c o l l e c t i o n  of I 

epidemiological d a t a  on p a t i e n t s .  While t h e  genera l  c a l l  has been heeded 

i n  many h o s p i t a l s ,  t h e  p o s s i b i l i t y  remains of a  s l i p  between the  idea  and 

the  p r a c t i c e  of  d a t a  co l l ec t ion .  Hospi ta l  records a r e  not  always taken 

with the  extreme c a r e  necessary f o r  p e r f e c t  accuracy; e r r o r s  of omission may 

creep i n  a s  w e l l  a s - s imple  c l e r i c a l  e r r o r s .  The author  does not  mean t o  

suggest blame i n  t h e  p resen t  s tudy,  and he accepts  f u l l  r e s p o n s i b i l i t y  f o r  

t h e  q u a l i t y  of t h e  data.  Nevertheless h e  was n o t  present  a t  the  taking of 

t h e  h o s p i t a l  records  of s o  many p a t i e n t s ,  nor a t  t h e  conversion of them 
f 

onto da ta  processing cards.  

One f u r t h e r  in f r igu ing  p o s s i b i l i t y  e x i s t s .  It could t h e o r e t i c a l l y  have 

been poss ib le  t h a t  i n  some cases of "wrong" p red ic t ion ,  the  recommendation 

made a c t u a l l y  would have improved t h e  p a t i e n t  even more than d id  t h e  t r e a t -  

ment he  received which mi ld ly  improved htm. There is  no way i n  t h i s  quasi-  



experiment t o  f i n d  out  i f  t h i s  was ever t h e  case. It seems reasonable,  

though, t h a t  more than one p a t t e r n  of t reatment could r e s u l t  i n  t h e  

p a t i e n t ' s  improvement, although t h e  b a s i s  of t h e  whole study rests on t h e  

proposi t ion  t h a t  an optimal combination of t reatments e x i s t s  f o r  each 

pa t i en t .  

Despite  t h e s e  poss ib le  sources of e r r o r  and t h e  f a i l u r e  of t h e  cross- 

va l ida t ion ,  a  system s i m i l a r  t o  t h e  p resen t  one should work. This is  no t  

s t a t e d  out  of hope alone. To t h e  degree t h e  p resen t  procedures of t reatment 

adminis t ra t ion  work, t h e r e  a r e  r u l e s  i m p l i c i t  i n  i ts operat ion.  This study 

i s  an attempt t o  d iscover  and make e x p l i c i t  such r u l e s ,  i n  t h e  form of t h e  

p r o f i l e  formulations. There is  a p o s s i b i l i t y  t h a t  no uniform o r  s t a b l e  

r u l e s  a r e  being used i n  the  h o s p i t a l ,  e x p l i c i t l y  o r  impl ic i t ly .  I n  the  

b e l i e f  t h a t  t h e r e  might be  and t h a t  t h e r e  should be,  an approach such a s  

the  present  one could be success fu l  with furthe; s i m i l a r  at tempts.  Such an 

attempt w i l l  be repor ted  i n  t h e  next  chapter .  

Nevertheless, t h e  problems and confusions of t h e  present  d iagnos t i c  

system may h inder  development of a  b e t t e r  system. It i s  the  o ld  problem of 

t ry ing  t o  c r e a t e  a  good model from poor o r  ques t ionable  o r  uns table  da ta .  

A s  a  recent  p a r t i c i p a n t  i n  a conference on p s y c h i a t r i c  epidemiology put  i t ,  

"the core  of the  d i s s a t i s f a c t i o n  wi th  t h e  present  c l a s s i f i c a t i o n  is t h a t  

t h e  typology impl ies  d i sease  e n t i t i e s  f o r  which t h e r e  is  a s  y e t  no r igorous 

s c i e n t i f i c  evidence'' (Eahn , 1967). The cur ren t  l a b e l s  may never be r e l i a b l e  
t 

when they a r e  b u i l t  on e n t i t i e s  which , ' s ince  they a r e  no t  defined,  a r e  . 

sub jec t  t o  varying opinions on t h e i r  na tu re  and r e l a t i o n  t o  individual  cases. 

Since t h e i r  use as "shorthand formulations" may a f f e c t  the  whole c a s t  of a  

~ a t i e n t ' s  rel.ati.ons wi th  the  s t a f f ,  h i s  t reatment and the  perceptions of 

t h e  s t a f f  and h imsel f ,  t h e  continued use of them may obscure at tempts t o  



f ind  genera l i zab le  hypotheses. 

A s  long a s  e t io logy  remains a mystery i n  psychia t ry ,  the  search f o r  

information re l evan t  t o  the  na tu re  of the  d i so rde r  must continue. Sources 

of information which have no t  been previously examined must be  considered. 

, O f  p a r t i c u l a r  i n t e r e s t  may be  complex combinations of events  i n  a person's  
1 

' l i f e  which a r e  a s soc ia ted  with mental disturbance.  

The necd t o  search  f o r  the  pecu l i a r  combinations of events  which cul- 

minate i n  mental d i so rde r  i s  recognised i n  some areas .  Leighton (1967), f o r  

example, proposes focussing not  on symptoms (which he considers  a "disease- 

contaminated" word), b u t  on "behaviors of p s y c h i a t r i c  i n t e r e s t .  " These 

a r e  "recurrent  psychological ,  biochemical,  s o c i a l ,  c u l t u r a l  and s i t u a t i o n a l  

events." This is a broad conception, but  i t  is  no t  c l e a r  whether Leighton 
4 ,  

would advocate t h a t  any p a r t i c u l a r  s i n g l e  behavior o r  event i s  necessa r i ly  
ti, 

I I 

11 
of p s y c h i a t r i c  i n t e r e s t .  Clear ly ,  such w i l l  no t  be t h e  case f o r  a l l  people. PI 

Rather,  i t  is p a t t e r n s  and combinations of  eighto on's behaviors of psychi- 

a t r i c  i n t e r e s t ,  perhaps n o t  r ecur ren t ,  perhaps somewhat id iosyncra t i c ,  t h a t  

are most important.  

A wide-ranging search f o r  i n t e r a c t i o n s  of events  and behaviors r e l a t e d  

t o  successful  outcome i s  the  sub jec t  of t h e  next  chapter .  This search ,  

though extensive,  is l imi ted  t o  f i r s t - o r d e r  combinations of va r i ab les  a l ready 

. mentioned. 



Chapter 5: A General Linear Model Approach 

t o  Predic t ion  of t h e  Cr i t e r ion  

The e a r l i e r  p o r t i o n  of t h i s  i n v e s t i ~ a t i o n  was concerned pr imar i ly  

with t h e  at tempt to const ruct  an optimal t reatment model based on the  d i s -  

cr imination of groups of p a t i e n t s  receiving c e r t a i n  p a t t e r n s  of treatment. 

The r e s u l t s  i n d i c a t e d  t h a t  while the  groups were " s ign i f i can t ly"  separable,  

i n  p r a c t i c a l  t e r n s  (i .e.  a p t  p red ic t ions  f o r  ind iv idua l s )  they apparently 

These f i n d i n g s  prompted t h e  i n i t i a t i o n  of a s l i g h t l y  d i f f e r e n t  approach 

t o  t h e  problem. One of the  causes of i n s u f f i c i e n t  group separa t ion  was 

probably t h e  r e l a t s v e  i n a b i l i t y  of the  zero-order va r i ab les  t o  account f o r  

enough of t h e  var5ance i n  t h e  improvement c r i t e r i o n .  Consequently the  

approach evolved'toward an inves t iga t ion  of s t r a t e g i e s  which might y i e l d  
a 

information more c l o s e l y  r e l a t e d  t o  t h e  c r i t e r i o n .  I f  such s t r a t e g i e s  I 
1 

produced v a r i a b l e s  with a higher mul t ip le  c o r r e l a t i o n  with the  c r i t e r i o n  a 

r e t u r n  to  at temptfng t o  separa te  t h e  treatment groups might be f eas ib le .  

I n  genera l ,  t h e  s t r a t e g i e s  involved were v a r i a t i o n s  of t h e  genera l  l i n e a r  

model of p red ic t ion .  

Method 

E a r l i e r  r e s u l t s  suggested t h e  o r i g i n a l  s e l e c t i o n  of va r i ab les  alone 

have l imi ted  p r e d f e t i v e  power, b u t  add i t iona l ly ,  d iscuss ion i n  the  l a s t  

chapter  brought ar t tent ion t o  the  p o s s i b i l i t y  of p a t t e r n s  o r  combinations 

of b e h a v b r s  and even t s  being r e l a t e d  t o  h o s p i t a l i z a t i o n  and butcome, 

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

of  the  o r i g i n a l  v a r i a b l e s  a s  a beginning. 

Among the v a r i a b l e s  used, then, were the  36 v a r i a b l e s  i n  the  f i n a l  

s e l e c t i o n  from the e a r l i e r  p a r t  of t h e  inves t iga t ion ,  together  with two 

new sets of v a r i a b l e s .  The f i v e  treatment v a r i a b l e s  were i n i t a l l y  included 



(they could no t  b e  used e a r l i e r  s ince  t h e  groups were divided according 

t o  received t rea tments ,  while i n  t h i s  chapter  the  undivided sample w i l l  

be examined). 

The second ne+7 set of va r i ab les  comes from t h e  f i r s t - o r d e r  i n t e r a c t i o n s  

, of t h e  41 a l ready mentioned va r i ab les .  The t o t a l  number of: these  i n t e r -  

, ac t ions ,  i f  both forms of them (a x b and b x a )  a r e  considered, and they 

a r e  a s  w i l l  be  seen,  amount t o  1681. These 1681 poss ib le  i n t e r a c t i o n s  may 

be visualized as t h e  elements of a 41 X 41 matrix.  

One s e t  of rows of t h i s  matr ix was el iminated.  I n t e r a c t i o n s  between 

diagnoses and o t h e r  va r i ab les  (of t h e  form diagnosis  x o the r  va r i ab le )  

would not be meaningful due t o  the  mutually exclus ive  n a t u r e  of the  coding 

of t h e  d iagnos t i c  va r i ab les ;  i f  a  person received d iagnosis  A (coded I), 

t h e  o the r  diagnoses were not  f r e e  t o  vary,  bu t  had t o  be coded 0. I n  t h i s  

manner the  matr ix  shrank t o  28 x 41, o r  1148 poss ib le  i n t e r a c t i o n s .  

When the  s t e p  of evaluat ing  the  p r e d i c t i v e  power of the  va r i ab les  and 

t h e i r  i n t e r a c t i o n s  was reached, s e v e r a l  stumbling blocks appeared. The 

f i r s t ,  obviously, was t h e  sheer  s i z e  of t h e  number of p o t e n t i a l l y  valuable 

in te rac t ions .  Furthermore, a s  Cohen (1963) po in t s  ou t ,  t h e  b e s t  way t o  

evaluate  t h e  i n t e r a c t i o n s  i s  t o  use them a l l  a t  once i n  an equation. The 

procedure is t o  e s t a b l i s h  a b a s e l i n e  of p r e d i c t i v e  power, represented by 

t h e  mul t ip le  c o r r e l a t i o n  of t h e  c r i t e r i o n  wi th  t h e  va r i ab les  before  they 

a r e  combined, t o  then add t h e  i n t e r a c t i o n s  t o  t h e  s e t  of p red ic to r s  ( i n  
). 

t h i s  case now 1189 i n  number) and f i n a l l y  t o  n o t e  t h e  r e s u l t i n g  increment 

i n  the  mul t ip le  co r re la t ion .  Among o the r  reasons,  t h i s  i s  the  i d e a l  pro- 

cedure because it recognises t h a t  i n t e r a c t i o n s  may not  meaningfully be 

regressed aga ins t  t h e  c r i t e r i o n  without t h e  presence of t h e  zero-order 

components. 



It is no t  p resen t ly  p rac t i cab le ,  however, t o  perforrn a  mul t ip le  

regress ion  over 2820 sub jec t s  with 1189 prkdic tors .  

Rather than abandon t h i s  approach a l t o g e t h e r ,  o r  submit t o  t h e  terlpting 

impulse t o  guess which of the  i n t e r a c t i o n s  might be use fu l ,  a  sys temat ic  

method of evaluat ing  a l l  t h e  i n t e r a c t i o n s  was developed, a s  follows. An 

executable though s t i l l  l a r g e  regress ion  equation might involve around 100 

of t h e  v a r i a b l e s  o r  so. With t h i s  and t h e  form of the  28 x 41 matrix i n  

mind, together  wi th  the  necess i ty  f o r  the  components of t h e  i n t e r a c t i o n s  

t o  b e  present  i n  t h e  equation,  a  p r a c t i c a l  and methodic compromise was 

devised . 
The i n t e r a c t i o n s  could be  examined i n  groups corresponding t o  rows of 

the 'matr ix .  With t h i s  b a s i c  idea ,  t h e  i n t e r a c t i o n s  were a l l  examined, i n  

a  series of 28 regress ion  analyses.  The reason f o r  leaving both forms of 

t h e  ind iv idua l  i n t e r a c t i o n s  i n  cons idera t ion  now becomes understandable; 

each.one had chances i n  two d i f f e r e n t  regress ion  equations t o  prove i ts  

worth. So, while t h e  method devised was n o t  q u i t e  i d e a l ,  i t  allowed a 

f a i r l y  good look a t  a very broad range of i n t e r a c t i o n s  i n  a  sys temat ic  

manner. 

Each of t h e  28 regress ion  equations would, then,  have consis ted  of 

4 1  zero-order v a r i a b l e s  p lus  41  j o i n t  i n t e r a c t i o n s ,  o r  82 p red ic to r s  of 

t h e  improvement c r i t e r i o n ,  i f  i t  had not  been f o r  t h e  second stumbling 

block. I n  t h e  f i r s t  runs extremely sma7.l va lues  were not iced  f o r  t h e  

determinants of t h e  c o r r e l a t i o n  matr ices  on which t h e  regress ions  a r e  

based. These values  meant t h a t  t h e  matr ices  were e s s e n t i a l l y  s ingu la r ;  

t rustworthy evaluat ions  of the  interactions could n o t  be  expected. 

The matr ices  were s i n g u l a r  because s e v e r a l  rows o r  c o l m n s  i n  then 

had very near ly  p a r a l l e l  sets of va lues ,  a condi t ion  a r i s i n g  i n  t h i s  case  



from t h e  presence i n  t h e  matrix of two o r  more va r iab les  which were very 

h ighly ,  bu t  spur iously  corre la ted .  For example, the  va r iab le  "age" might 

be i n  t h i s  r e l a t i o n  t o  the  i n t e r a c t i o n  "age x educational  level. ' '  In  

order  t o  f r e e  t h e  matr ices  from s i n g u l a r i t y  i t  was necessary t o  examine 

each of them f o r  such spurious and r e p e t i t i v e  i n t e r a c t i o n s  and t o  e l iminate  

them. 

The a c t u a l  p r a c t i c e  of t h i s  precaution resu l t ed  i n  the  s u b s t a n t i a l  

reduction of t h e  number of i n t e r a c t i o n s .  Approximately 50% of t h e  i n t e r -  

ac t ions  were a c t u a l l y  used i n  t h e  28 regress ion analyses:  

A base l ine  aga ins t  which t o  measure t h e  power of the  i n t e r a c t i o n s  was 

determined. The mul t ip le  cor re la t ion  between t h e  41 zero-order va r iab les  

and t h e  c r i t e r i o n  was .367.  Vhen analyses involving the  in te rac t ions  were 
k 

done, any incxease i n  t h i s  va lue  would be expl icable  i n  terms of t h e  group 
11 

e f f o r t  of the  i n t e r a c t i o n s  included. Among o the r  items of information C 

about t h e  regress ion,  STEPPR, t h e  program used, provides a measure of t h e  

s ign i f i cance  (an F t e s t )  of each of t h e  p red ic to r s  i n  the  equation. 

The b e s t  of t h e  i n t e r a c t i o n  va r iab les  i n  each of t h e  analyses were 

noted. The c r i t e r i o n  f o r  t h i s ,  receiving an F value  of 5.0 o r  g r e a t e r ,  

roughly sorrespondea t o  a decrement i n  t h e  mul t ip le  cor re la t ion  ( i .e .  t h e  

decrease expected i f  the  va r iab les  had not  been included among t h e  pre- 

d i c t o r s )  of .0016. 

An inspect ion of Table 7 reveals  t h a t  while a f a i r  number of i n t e r -  

.ac t ions  (23) m e t  t h i s  modest c r i t e r i o n ,  they and t h e  o the r ,  less useful  

i n t e r a c t i o n s  i n  t h e  equations d id  not  c o l l e c t i v e l y  increase  t h e  base l ine  

mul t ip le  c o r r e l a t i o n  very much. Nevertheless, evaluation of t h e  i n t e r -  

ac t ions  was continued t o  the  f i n a l  s tage .  

I n  t h i s  s t a g e  t h e  i n t e r a c t i o n s  which had shown promise were combined 



Table 7 

Selec t ion  of Useful 13 te rac t ions  

Analysis a  
Mu1 t i p l e  

No. I n t e r a c t i o n s  Correlat ion 

(Baseline - none included) 
sex  p lus  source of admission, thought 

content ,  b r a i n  damage, drugs f o r  physica l  
d i so rde r s ,  group therapy 

age p lus  m a r i t a l  s t a t u s  
m a r i t a l  s t a t u s  p lus  age 
none 
none 
ca tho l i c /p ro tes tan t  p lus  stream of thought 
none 
employed s t a t u s  p lus  drugs f o r  physica l  

d i so rde r s  
none 
involuntary admission p lus  depress ive  
neuros i s  
none 
none 
none 
none 
none 
none 
none 
none 
thought content  p lus  t r a i t  pe r sona l i ty  
d i so rde r  

motor p lus  ca thol ic-protes tant  and thought 
con t e n t  

none 
o r i e n t a t i o n  p lus  o the r  diagnoses 
none 
none 
anti-depressants  p lus  stream of thought 

and thought content  
drugs f o r  physica l  d i so rde r s  p lus  sex  and 

employment s t a t u s  
ECT p lus  chronic und i f fe ren t i a t ed  

schizophrenia,  t r a n s i e n t  s i t u a t i o n a l  
pe r sona l i ty  d i so rde r ,  ant i-depressants  

group therapy p lus  sex and sociopathy 

a 
Lis ted  a r e  those rece iv ing an F-value g r e a t e r  than 5.0. 



i n t o  one reg ress ion  ana lys i s  f o r  a f i n a l  evaluat ion.  A s  before ,  the  

c o r r e l a t i o n  mat r ix  was examined f o r  spur i&s values.  Twenty-three i n t e r -  

ac t ions  began t h i s  f i n a l  s t age ,  bu t  feu: were dup' l icat ions and eleven had 

t o  be r e j e c t e d  on the  false-high in te r -cor re la t ion  grounds. 

The e fgh t  interactioris which survived these  var ious  t e s t s  were t h e  follow- 

ing  pai red  combinations: sex and thought content ,  sex and b r a i n  damage, 

sex and drugs f o r  phys ica l  d i so rde r s ,  sex  and group therapy,  age and m a r i t a l  

s t a t u s ,  motor a c t i v i t y  and stream of thought, Catholic-Protestant  and stream 

of thought, Catholic-Protestant  and motor a c t i v i t y .  These e igh t  remaining 

i n t e r a c t i o n s  r a i s e d  the  base l ine  e s t ab l i shed  by t h e  4 1  zero-order va r l ab les  

from .367 t o  .386 i n  t h e  subsequent regress ion  ana lys i s .  Y 

,One of t h e  o b j e c t i v e s  of t h i s  chapter  was t o  f i n d  t h e  cen te r s  of pre- 
I 

d i c t i v e  u t i l i t y  among the  zero-order v a r i a b l e s  a s  w e l l  a s  among t h e i r  i n t e r -  
Ill 

d! 
ac t ions .  A s  y e t  no e l iminat ion  of superfluous v a r i a b l e s  i n  the  zero-order 

/+I 

set has been made. Perhaps t h e  e l iminat ion  of these  would y i e l d  a compact 

s e t  of p red ic to r s  accounting f o r  nea r ly  a l l  t h e  var iance  accounted f o r  by 

t h e  l a r g e r  set. 

The 28 reg ress ion  equations were scanned f o r  gu ide l ines  t o  choose zero- 

order  v a r i a b l e s  by,.  The es tab l i shed  was merely t h a t  t h e  v a r i a b l e  reach the  

F value  of  5.0 i n  any of t h e  equations. I n  t h e  s e l e c t i o n  process,  however, 

it was not iced  t h a t  a q u i t e  s t rong  b u t  n o t  absolute ly  r i g i d  r e g u l a r i t y  i n  

t h e  r e l a t i v e  s t r e n g t h s  of t h e  v a r i a b l e s  e x i s t e d ;  those  eventual ly  s e l e c t e d  

were over 5.0 i n  most of t h e  runs and those  n o t  s e l e c t e d  r a r e l y  budged 

from t h e i r  lowly s i g n i f i c a n c e  l e v e l s .  

A f i n a l  s e r i e s  of regress ion  runs then were completed t o  i s o l a t e  t h e  

smal les t  s e t  of p r e d i c t o r s  accounting f o r  t h e  l a r g e s t  proport ion of t h e  -. 
variance.  The r e s u l t  was t h a t  19 of t h e  zero-order and two of  t h e  f i r s t -  



order v a r i a b l e s  (both those involving the  Protes tant -Cathol ic  dimension) 

were found t o  be expendable i n  t h i s  new context  wi th  a mul t ip le  c o r r e l a t i o n  

drop of only . O 1  from the  base l ine ,  t o  ,376. Thus 28 p r e d i c t o r s  rema::ned 

(see Appendix Table 4).  

Cer ta in  of these  remaining p red ic to r s  a r e  c l e a r l y  t h e  bulwark of t h e  

r e l a t ionsh ip  t o  improvement i n  the  h o s p i t a l .  Four of them stand out:  sex, 

employment s t a t u s  a t  admission, dura t ion  of t h e  p r e c i p i t a t i n g  episode and 

receiv ing group therapy. I f  t h e i r  ind iv idua l  c o r r e l a t i o n s  with the  c r i t e r i o n  

f a i t h f u l l y  r e f l e c t  the  d i r e c t i o n  of improvement, one should be  a male 

employed a t  admission with a s h o r t  episode who is given group therapy? 

These v a r i a b l e s  s tand i n  d i r e c t  ind iv idua l  r e l a t i o n  t o  t h e  c r i t e r i o n  

except f o r  sex. The zero-order e f f e c t  of sex i n  t h e  context  of t h e  l a s t  

equation i s  n e g l i g i b l e ,  Its simple c o r r e l a t i o n  wi th  the  c r i t e r i o n  i s  a l s o  

t h e  lowest of t h e  four .  I n  the  twenty-eight runs,  however, sex had always 

been,a very s i g n i f i c a n t  ind iv idua l  p red ic to r .  The explanation l i e s  i n  t h i s  

v a r i a b l e ' s  tendency t o  hand i t s  a b i l i t y  over t o  i n t e r a c t i o n  terms. It w i l l  

be reca l l ed  t h a t  four  of the  s i x  f i n a l l y  u s e f u l  i n t e r a c t i o n s  conta in  the  
' 

v a r i a b l e  as a menber. 

Other va r i ab les -con t r ibu ted  s l i g h t l y  less s u b s t a n t i a l l y  than these  

four. These inc lude  age, diagnoses of b r a i n  damage and sociopathy and 

receiv ing drugs f o r  physica l  d isorders .  Although t h e  simple c o r r e l a t i o n s  

wi th  t h e  c r i t e r i o n  were q u i t e  mild he re ,  t h e  improvement d i r e c t i o n  i s  

toward youth, b r a i n  damage and drugs f o ~  physica l  d i so rde r s  and away from 

sociopathy . 
A t h i r d  order  of  con t r ibu t ing  v a r i a b l e s  had modest b u t  d e f i n i t e  and 

regu la r  e f f e c t s .  These inc lude  involuntary admission, source of admission, -. 
stream of thought; memory, diagnoses of depress ive  neuros i s ,  t r a i t  person- 



a l i t y  d is turbance  and addic t ion ,  and treatments of ant i-depressants  and 

ECT. 

The f 3 ~ a l  set of 28 p red ic to r s  was employed t o  develop a new s y s t m  

of treatment fom.ulat ions,  The paradigm remained the  same; the  formulations 

were developed on two-thirds of t h e  sample and a cross-val ida t ion  was 

attempted on the  o t h e r  t h i r d .  The d i f fe rence  was t h a t  t h e  t o o l  i n  t h i s  case 

was mul t ip le  regress ion  ana lys i s  ins t ead  of d iscr iminant  analys is .  

-. mis procedure took two roughly equivalent  forms, represent ing  explora- 

t i o n  i n  t h e  f ace  of uncer ta in ty  concerning t h e i r  r e l a t i v e  value. The f i r s t  

method involved rep lac ing  the  s p e c i f i c  t reatment v a r i a b l e s  wi th  a dummy 

v a r i a b l e  f o r  t reatment group membership. The improvement c r i t e r i o n  was 

predic ted  seven t imes,  each time over the  undivided sample using t h e  regular  

s e t  of p r e d i c t o r s  p lus  one of t h e  seven columns of t h e  dummy var i ab le .  This 

yielded treatment formulat ions associa ted  wi th  each of t h e  seven treatment 

groups. 
I 

I n  the  second v a r i a n t ,  t h e  sample was divided a s  previously i n t o  t h e  

seven treatment groups. The dummy v a r i a b l e  was n o t  used. The c r i t e r i o n  was 

predic ted  f o r  each group, and t h e  raw score  weights of t h e  regress ion  equa- 

t i o n s ,  a s  i n  the  f i r s t  v a r i a n t ,  were used t o  cons t ruct  seven treatment 

formulations. 

Results  

The mttl t iple r eg ress ion  technique involving a dummy v a r i a b l e  d id  not 
I 

prove p rac t i cab le .  The seven raw score  regress ion  weight formulations 

developed were extremely s i m i l a r ;  t h i s  r e s u l t e d  i n  nea r ly  random assignment 

of the  p a t i e n t s  t o  treatment. 

However, the  divided-group method produced r e s u l t s  i n  t h e  d i r e c t i o n  of 

the  hypothesis.  When t h e  cross  v a l i d a t i o n  sample had been recommended t o  

treatment according t o  divided-group recommendations (see Appendix Table 5) ,  



133 of t h e  recommendations coincided wi th  t h e  a c t u a l  treatment received. 

The regress ion  weights  comprising these  formulat ions may be seen i n  

Appendix Table 5. The treatment v a r i a b l e s  were no t  used i n  t h i s  v a r i a t i o n  

because they were redundant, s ince  t h e  v a r i a t i o n  depended on d iv i s ion  of 

t h e  groups by treatment group. An exception t o  t h i s  i s  group therapy, a 

treatment which was no t  employed i n  t h e  d iv i s ion .  Curiously, i n  the  present  

case no one from t h e  b igges t  group (A) was recommended t o  h i s  own group. 

The mean improvement of t h e  people recommended t o  t h e i r  own group was 

9.42, while t h a t  of those who were n o t  was 9.33. The F- ra t io  f o r  t h e  

d i f fe rence  of means was no t  s i g n i f i c a n t ,  however. 

Discussion 

An o v e r a l l  look a t  t h e  performance of c l a s s e s  of v a r i a b l e s  makes i t  

c l e a r  t h a t  background and treatment v a r i a b l e s  a r e  more important i n  pre- 

d i c t i n g  improvement than the  mental s t a t u s  examination o r  diagnoses a s  

measured here.  It is doubtfu l ,  however, t h a t  these  l a t t e r  c l a s s e s  may b e  

completely dismissed without harming t h e  e f f i c a c y  of t h e  p red ic t ion  equa- 

t ions .  

A s  was noted i n  earlier discuss ion,  Seaman's "external  demands," o r  a t  

l e a s t  it,ms which r e f e r  t o  ext ra-hospi ta l  behavior and events  seem t o  b e  

very important. It might almost seem t h e  h o s p i t a l  does n o t  a f f e c t  t h e  

p a t i e n t  one way o r  t h e  o the r  as much a s  t h e  ind iv idua l  himself and any 

people c l o s e  t o  him. 
L 

The mul t ip le  c o r r e l a t i o n s  obtained i n  t h i s  i n v e s t i g a t i o n  have room f o r  

improvement, c e r t a i n l y ,  b u t  they a r e  r e spec tab le  considering t h e  s i z e  and 

d i v e r s i t y  of a sample which inc ludes  t h e  f u l l  range of diagnoses from add ic t s  

and organica l ly  impaired people t o  t h e  usual  func t iona l  diagnoses. Mever- 

the less ,  f t  i s  poss ib le  the  c r i t e r i o n  could have benef i t ed  from another ,  



equally reasonable choice of components o r  weightings. For example, t h e  

post-hospital  occupational  s t a t u s  of  the  p a t i e n t  was determined s o l e l y  

from what che p a t i e n t  s a i d  h i s  p lans  were a t  discharge.  S imi lar ly ,  some 

of t h e  v a r i a b l e s  might have served t h e  c r i t e r i o n  b e t t e r  with s l i g h t  o r  

s u b t l e  s h i f t s  i n  the exploi ted  i m p l i c i t  dimensions. 

One set of i n t e r a c t i o n s  could have been expected t o  perform b e t t e r .  

The fa i lu r ' ?  of the treatment-diagnosis i n t e r a c t i o n s  t o  have much e f f e c t  i n  

p red ic t ing  improvement would seem t o  be i n d i c a t i v e  of a poor o r  vague i n t e r -  

r e l a t i o n s h i p  j u s t  where a s t rong and c l e a r  one is needed. The blame could 

a s  w e l l  be  l a i d  the infancy of p s y c h i a t r i c  the rapeu t i c s  a s  the  shortcomings 

of the  diagnoses. I n  t h i s  s tudy some a t t e n t i o n  has been given t o  t h e  

phenomenon of p s y c h i a t r i c  diagnoses, not  s o  much t o  challenge them a s  t o  

explore t h e i r  meaning in  r e l a t f o n  t o  therapy and treatment a l l o c a t i o n  and 

t h e i r  p o t e n t i a l  as pure p r e d i c t i v e  information. 

This explora t fon l e d  t o  one p a r t i c u l a r  s e r i e s  of regress ion  analyses 

worthy of mention. The observation was made t h a t  t h e  c r i t e r i o n  had a h igher  

mul t ip le  c o r r e l a t i o n  with e s s e n t i a l l y  t h e  same body of p red ic to r s  i n  c e r t a i n  

instances.  S p e c i f i c a l l y ,  the  b a s e l i n e  of .367 was exceeded by a su rp r i s ing  

margin (raaging up t o  . 5 4 )  i n  each of t h e  treatment groups when they were 

individual ly  exadned .  I n  f a c t  when the  treatment v a r i a b l e s  were removed 

. from t h e  equation f o r  t h e  c o l l e c t i v e  sample so  t h a t  t h e  body of p red ic to r s  

was i d e n t i c a l ,  t h e  R dropped t o  j u s t  below .32. 
? 

A t  f i r s t  t h e s e  f indings  suggested t h e  treatment v a r i a b l e s ,  a s  thei b a s i s  

f o r  t h e  d i v i s i o n  i n t o  groups, were a c t i n g  a s  moderator v a r i a b l e s  (Saunders, 

$956). This seemed e s p e c i a l l y  evident  when i t  was determined t h a t  t h e  

va r i ab les  were less p r e d i c t i v e  when they were i n  zero-order o r  j o i n t  i n t e r -  

ac t fon form than when they were a c t i n g  . indi rec t ly ,  a s  the  b a s i s  f o r  t h e  



d iv i s ions .  

However, t h e  sample s i z e s  of the  groupings were n a t u r a l l y  much smaller  

than t h a t  a f  t h e  undivided sample. An i) . l ternat ive p o s s i b i l i t y  t o  the  

moderator s i t u a t i o n  i s  t h a t  the  increases  i n  R simply r e f l e c t e d  d i f fe rences  

i n  t h e  two ana lyses  i n  subject- to-variable r a t i o .  This hypothesis  seemed 

inore l i k e l y  when i t  was noticed t h e  c o r r e l a t i o n s  were f a i r l y  d i r e c t l y  

r e l a t e d  t o  sample s i z e  even among t h e  treatment groups themselves. 

T$e r e s u l t s  of the  second v a r i a n t  of t h e  mul t ip le  regress ion  technique 

were encouraging, as they mildly supported the  hypothesis  desp i t e  the  

obs tac les  a l r eady  mentioned. A group mean mul t ip le  c o r r e l a t i o n  of .42 f o r  

p red ic t ion  of improvement was obtained ( the  range was .39  t o  .51). Though 

few i n  number, those  persons who "received" the  recommended treatment,  

based on a set o f  p r e d i c t o r s  ranging from t h e  s t r i c t l y  demographic t o  mental 

s t a t u s  a t  admission, conventional diagnosis  and combinations of these  c l a s s e s ,  F 

did  improve more than those p a t i e n t s  who received another t reatment.  

Spec i f i c  a r e a s  which a r e  now receiv ing a t t e n t i o n ,  wi th  the  objec t  of 

lessening t h e i r  weight a s  obs tac les  t o  a more clearly-focussed p red ic t ion  

system, a r e  t h e  mental  s t a t u s  observat ions ,  the  recording of t reatments and 

t h e  c r i t e r i o n  of improvement. A t r i a l  period of s i x  months has been 

authorized for a new treatment recording form which w i l l  include very 

d e t a i l e d  t rea tment  information ( s p e c i f i c  drug, dosage, frequency) f o r  t h e  

p a t i e n t  on a sample-day b a s i s  (i .e.  approximately every 10 days of h i s  s t a y ) .  

Personal  in terv iews wi th  re leased p a t i e n t s  a r e  planned t o  c l a r i f y  t h e  con- 

ception o f  improvement. 
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Table 1 

O r i g f n a l  Pool  of P o t e n t i a l  P r o f i l e  Var i ab le s  

Standard 
Name Range Means Deviat ion I n  F i n a l  Se l ec t ion?  

1 Sex 

2 Year of B i r t h  

3 Marital S t a t u s  

4 P l ace  of  B i r t h  

5 Rel ig ious  Sec t s  

6 Es tab l i shed  
Rel ig ions  

8 Employment S t a t u s  
a t  Admission 

9 Educat iona l  Level  

1 - Male 
2 - Female 

(last 2 d i g i t s )  

1 - S i n g l e  
2 - Formerly Nar r i ed  
3 - Married 

1 - Canada 
2 - U.S. ,U.R., 

A u s t r a l i a ,  
New Zealand 

3 - Other  

0 - Es tab l i shed  
P r o t e s t a n t ,  
Cathol ic , Jewish  

1 - Other  

0 - Pro te s t a i l t  ' 

1 - Catho l i c  

1 - Unski l led  
2 - Semiski l led  
3 - C l e r i c a l ,  S a l e s  

S k i l l e d  
4 - P r o f e s s i o n a l ,  

Managerial  

O - Unse t t l ed ,  
Unemployed 
R e t i r e d  

I - Regular Pa r t -  
Time, Seasonal  

2 - Full-Time, 
M i l i t a r y  

0 - None 
I - Grades 1-4 
2 - Grades 5-8 
3 - Grades 9-11 
4 - Grades 12-13, 

. Vocat iona l  
5 - Some Unive r s i t y  
6 - Unive r s i ty  Degree 

Yes 

Yes 

Yes 

Yes 

Yes 

Y e s  

' Yes 

2.96 1.01 Yes 



Involuntary Admission P - Informal, 
Alcoholic 

2 - Order in Council 
Criminal, 
Court Order 

.50 Yes 

I1 Sourceof Admission 1-Private 1.25 .43 
Physician 

2 - Penal, Hospital, 
Other Institution 

Yes 

12 Previous Care 0 - ?lone .33 .88 
1 - Psychiatrist 
2 - Clinic, Other 

Hcspital 

Yes 

13 Duration of the P - Under lweek 4.35 1.67 
Precipitating 2 - 1-2 weeks 
Episode 3 - 3-4 weeks 

4 - 5 weeks-4 months 
4 - 5 months-1 year 
6 - over 1 year 

Yes 

Precipitating 1 - Physical: Illness, 2.04 
Factor Pregnancy 

2 - Individual: 
Sexual,Marital, 
Relative's Death 

3 - Social: School, 
Job, Unemployment, 
Alcohol 

Yes 

Li ving Arrangklment 1 - Separate or with 1.69 
at Admission Spouse, Young 

Children 
2 - With siblings, 

adult children, 
other relatives 

3 - With Parents 
4 - Group Living Home 

or foster home 
5 - Penal or hospital 

Yes 

Epilepsy 1 - Not present 1.02 
2 - Present Yes 

social Class (see Table 1 in test) 7.66 2.36 Yes 

Mental Status: 
Affect 

1 - Norma1,appropriate 1.89 .32 Yes 
2. - Flattered,anxious, 

inappropriate, 
euphoric,depressed 



Mental Status : 
Stream of Thought 

Mental Status: 
Thought Content 

Mental Status: 
Motor Activity 

Mental Status: 
Behavior 

Mental Status: 
Orientation 

Mental Status: 
Hemory 

Brain Damage 

Normal 
Slowed, speeded, 
disconnected, 
bizarre,clouded 
sensorium 

Normal 
Delusional., 
hallucinated, 
obsessed ,phobic 

Normal 
Overactive,slow, 
bizarre,inadequate 

Normal. 
Compulsive, anti- 
socia1,aggressive 

Normal 
Disoriented 

Intact 
Impaired 

Involutional Psychosis 
- (For each patient, 

Affective Reaction 

Chronic Undifferentiated 
Schizophrenia 

Acute Schizophre.lia 

Paranoid Schizophrenia 

Other Schizophrenias 

Depressive Neuroses 

Other Neuroses 

Personality Disorder: 
Trait Disturbance 

Personality Disorder: 
Pattern Disorder 

Personality Disorder: 
Sociopath 

1 - his initial 
diagnosis 

0 - all other 
diagnoses) 

.SO Yes 

Yes 

Yes 

-- x es 

Yes 

Yes 

Yes 
I, 

I, 

Yes 
11 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

. No 

Yes 

Yes 



37 Addiction 

38 P e r s o n a l i t y  Disorder:  
T rans i en t  S i t u a t i o n a l  

Reaction 

Y e s  

Yes 

39 Other Diagnoses .076 .27 Yes 



Table 2 

P r o f i l e s  of Successful Groups 

a Standard a Coefficienta 
Variable Means Deviation of Function 

' Sex 

Year of Birth 

Marital Status 
J 

Place of Birth 

' Established Religion 

Occupational Level 

2.446 .973 

f 
a ~ o r  the groups in  v e r t i c a l  order: A,C,D,E,F,K and X 



Employment Status 

.Educational Level 

~ n v o l u n t a r ~  Admission 

source of Admissi,on 

Previous Care 

Duration of Episode 

Precipitatlng Factor 



Living ~ r r a n ~ e r a e n t  1.695 

Epilepsy 

Soc ia i  Ciass 

Affect 

Stream of Thought 

Thought Content 

Motor Activity 



Behavior 

Orientation 

Memory 

\ 

Brain Damage 

Involutional Psychosis .014 
,016 
.060 
.016 . 
,010 
.I18 
.076 

Affective Reaction .074 
,056 
,056 
,062 
.021 
.I60 
.085 

Chronic Undifferentiated.035 
Schizophrenia .036 

.020 

.045 . 000 

.O34 

.022 



i 

io 
Acute Schizophrenia 

Paranoid Schizophrenia 

Other Schizophrenias 

Depressive Neurosis 

Personality Disorder, 
Pattern Disturbance 

Personality Disorder, 
Sociopathy 

Personality Disorder, 
Transient Situational 



Addict i on  

Other Diagnoses 
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