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The purpose of t h i s  t hes i s  w a s  t o  describe re la t ionsh ips  between 

environmental a t t r i b u t e s  and r a t e s  of mental hosp i ta l  admissions 

i n  d i f f e r en t  geographic regions of Br i t i sh  Columbia. Seventy-five 

environmental var iables  w e r e  reduced t o  eighteen orthogonal factore  

which were used, i n  a canonical regression analysis ,  t o  predict  r a t e s  

of admission fo r  twelve diagnosed disorders. 

An in te rpre ta t ion  of the  

l og ica l  l i t e r a t u r e  indicated 
I 

r e su l t s  with reference t o  the  epidemio- 

two main points  of agreement. Higher 

r a t e s  i n  urban than r u r a l  areas appeared t o  be repl icated as did the 

occurrence of higher rates of non-depressive neurosis and sociopathy 

i n  areas of sociocul tural  dis integrat ion.  I n  addit ion,  several  combina- 

t ions  of environmental a t t r i b u t e s  ind ica t ive  of sociocul tural  dis inte-  

grat ion were found with higher r a t e s  of d i f f e r en t  combinations of 

mental disorder on each one. 

The iden t i f i ca t ion  of a var ie ty  of environment-mental disorder 

re la t ionships  within one mult ivar ia te  analysis  was considered t o  

c l ea r ly  demonstrate the value of canonical regression analysis  as  

an exploratory method i n  epidemiological research. 
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SECTION I: INTRODUCTION 



CHAPTER 1: Problem 

Statement of Purpose 

The e s sen t i a l  purpose of t h i s  t hes i s  was t o  describe re la t ionships  

between environmental charac te r i s t ics  and r a t e s  of various mental 

disorders i n  d i f f e r en t  geographic regions of Br i t i sh  Columbia. A 

secondary purpose was  t o  der ive an environmental taxonomy, a s t ep  

preliminary t o  the epidemiological analysis.  The empirical r e s u l t s  

were t o  be interpreted with a v i e w  t o  contributing t o  knowledge of the  

etiology of mental hosp i ta l  admission. 

On a conceptual, r a the r  than empirical  l eve l ,  a t t en t ion  was d i k c t -  

ed t o  questions of s t a t i s t i c a l  methodology. The appl icat ion of 

canonical regression analysis ,  used when r e l a t i n g  the  diagnostic r a t e s  
l 

and environmental c h a r a c t e r i s t h s ,  war, to be assessed with regard t o  

its general  s u i t a b i l i t y  f o r  epidemiological da ta  analysis. 

The Epidemiological Study of Mental Disorders: 
A Review of the  Li te ra ture  

Epidemiology is bas ica l ly  a method of n a t u r a l i s t i c  observation. I n  
./ 

order t o  b e t t e r  understand diseases i n  a l l  t h e i r  aspects,  i t  i s  involved , 

with the  scrut iny of disease incidents i n  terms of the  times, places,  

and persons i n  which they occur (Reid, 1960). Through a consideration 

of these fac tors ,  the  c i rcmstances  under which diseases occur can be 

iden t i f i ed  and e t io log ica l  hypotheses can be inductively generated. 

His tor ical ly ,  epidemiology's o r ig ina l  concern was with the  invest i -  

gation of acute infect ious  diseases. However, as more and more of these 

diseases were brought under control ,  i t  was found feas ib le  t o  apply the 

methods of epidemiology t o  chronic and endemic diseases. The t r ad i t i ona l  



conception of mental disorder as a medical problem ensured its inclusion 

i n  s tud ies  of chronic and endemic disease,@a&ahon, Pugh and Ipsen, 

1960; Pluukett and Gordon, 1960; Reid, 1960). 

The bas ic  assumption i n  epidemiology is t h a t  of in te rac t ion  between 

organism and environment. I n  diseased persons, some aspect of the  

person's organism is assumed t o  i n t e r ac t  with an external  agent i n  such 

a way tha t  a disease process ensues. I n  w e l l  persons who are a l so  

exposed t o  the  disease,  the  same in t e rac t ive  process does not  occur. 

The two problems defined f o r  epidemiology, then, a r e  the  determination 

of the  c ruc i a l  q u a l i t i e s  of diseased individuals t h a t  predispose them t o  

i l l n e s s ,  and of the nature  of the  agent which in t e r ac t s  with t h a t  personal 

charac te r i s t ic .  

There is no one prescribed course t o  follow i n  epidemiological 
I 

s tud ies  of e i t h e r  mental o r  medical disorders. Research or ien ta t ions  

a r e  d ic ta ted  by the question a t  hand, par t icu la r ly  by the  s t a t e  of know- 

ledge which has been previously reached i n  studying the spec i f i c  problem. 

Some differences  i n  or ien ta t ion  t o  be considered here include the  l e v e l  

of analysis  focussed upon, and, procedurally, differences between descrip- 

t i v e  and comparative s tud ies  and primary and secondary data  sources. 

Cutting across these differences are those r e l a t i ng  t o  the primary aim of 

the study, whether it is theore t ica l  o r  p rac t ica l .  

Besides sharing the common object ive of predicting the  occurrence of 

disorders,  epidemiological s tud ies  share  a n a t u r a l i s t i c  orientation.  

The advantages of n a t u r a l i s t i c  methods have been discussed by Barker 

(1965, 1968), and are ,  e s sen t i a l l y  t h a t  the  da ta  obtained by such methods 

a r e  unique t o  the na tura l  s i t ua t ion  and t h a t  they can be collected f r e e  

of ia t rogenicdnfluence.  (A discussion of par t icu la r  findings of epide- 



d o l o g i c a l  research follows i n  Chapter 3.) 

Levels of Analysis 

Bloom (1968) has dist inguished between two main types of epide- 

miological investigations.  The f i r s t  is the  demographic study i n  which 

charac te r i s t ics  of disordered persons a r e  re la ted  t o  various rates of 

mental disorder. I n  ecological  s tud ies ,  on the o ther  hand, neighbor- 

hood o r  other  environmental charac te r i s t ics  are re la ted  t o  mental dis-  

order ra tes .  While demographic s tud ies  iden t i fy  high- and law-risk 

groups of people, ecological  s tud ies  iden t i fy  high- and low-risk areas 

of residence. I n  many major programs of epidemiological research (e.g. 

Hollingshead and Redlich, 1958; Gurin, Veroff and Feld, 1960; Jaco, 

1960; Srole, Langner, Michael, Opler and Rennie, 1962; Leighton, 

Harding, Macklin, Macmillan and Leighton, 1963; Myers and Bean, 1968) 

both types of var iables  have been considered, while i n  s tudies  on a 

smaller sca le ,  it is usual t o  concentrate on one o r  the other  of these 

types of data. 

Because of the l imited inferences t h a t  can be drawn from ecological  

re la t ionships ,  t h i s  approach is most appropriately the  beginning s t ep  

i n  the  inductive process of ident i fying the  etiology of a disorder. 

I n  a program of study it can be f r u i t f u l  t o  begin invest igat ions  of 

the  rates of disorder at  the  ecological  l e v e l  simply t o  ascer ta in  whether 

s imi l a r  re la t ionships  e x i s t  t o  those previously found elsewhere. 

Far i s  and Dunham (1960) performed the  f i r s t  and bes t  known ecologi- 

c a l  study, invest igat ing the d i s t r i bu t ion  of the psychoses i n  d i f fe ren t  

sect ions  of Chicago between 1922 and 1934. Clausen and Kohn (1959) 

l a t e r  discovered that ,  i n  a smaller c i t y ,  psychoses were randomly dis-  

t r ibu ted  r a the r  than concentrated i n  the  core of the  c i t y  a s  Far is  and 



Dunham had found. A review by Buss (1966) draws the  conclusion tha t  the  

re la t ionship between rates of mental disorder  and a rea  of residence 

within a c i t y  decreases aa c i t y  s i z e  decreases, as does Dunham (1961). 

who discussed some of the  f e r t i l e  hypotheses generated by these findings. 

Ecological s tud ies  of mental disorders,  usually using census t r a c t s  

as the  un i t  of analysis ,  have been gaining i n  frequency i n  the pas t  

decade. Bloom (1966) studied the  d i s t r i bu t ion  of selected soc i a l ly  

deviant behaviors i n  the  d i f fe ren t  census t r a c t s  of Pueblo, Colorado, 

l a t e r  following t h i s  study with an extensive ecological  analysis  of 

psychiatr ic  hospi ta l izat ions  i n  the  same area  (Bloom, 1968). Klee, 

Spiro, Bahn and Gorwitz (1967) performed an ecological  analysis  of diag- 

nosed mental disorder i n  the  census t r a c t s  of Baltimore, Maryland, while 

Struening and Lehmann (1969) have embarked on a program i n  the Bronx, the  

aim of which is t o  evaluate the  effect iveness  of and an t i c ipa t e  the  need 

f o r  psychia t r ic  f a c i l i t i e s  i n  t he  d i f f e r en t  heal th  d i s t r i c t s  i n  t h e i r  

catchment area. Another study of i n t e r e s t  t o  epidemiologists, although 

having a sociological  or ientat ion,  is t h a t  of Cartwright and Howard (1966) 

on t h e  ecological  cor re la tes  of gang delinquency i n  Chicago. 

A somewhat d i f fe ren t  emphasis is found i n  a review by Sechrest and 

Wallace (1967), giving pa r t i cu l a r  a t t en t ion  t o  s tud ies  on the e f f e c t s  of 

weather and climate on behavior. I n  recent years there  has been a revival  

of I n t e r e s t  i n  t h i s  area,  an area which saw a great  dea l  of a c t i v i t y  

ea r ly  i n  the  present century. Tromp (1968) has wr i t ten  a book consider- 

ing t h e  e f f ec t s  of the  meteorological environment on mental a s  w e l l  a s  

physical  disorders. For examples of recent s tud ies  s ee  Cerbus (19701, 

Edelstein,  Gnassi and Mishelof (1966), Friedman, Becker and Bachman 

(1965). and Pantleo (1970). 



A s  a research s t ra tegy ,  the ecological  approach has been subject  t o  

c r i t i c i sms  tha t  have not  been level led a t  demographic studies.  The most 

i n f l u e n t i a l  c r i t i c i sm was tha t  of Robinson (1950), who demonstrated t h a t  

ecological  correla t ions  derived on a number of groups may be qu i te  

d i f fe ren t  from the correla t ions  t ha t  would have resul ted had each group 

member entered the cor re la t ion  separately.  I n  other  words, Robinson 

was demonstrating tha t  it w a s  not possible  t o  make inferences t o  indi-  

viduals from correla t ions  derived on groups. Menzel (1950) repl ied t h a t  

such a c r i t i c i sm did not  inval idate  the  approach used i n  human ecology, 

s t a t i n g  t h a t  correla t ions  between geographic areas  were of i n t e r e s t  i n  
I 

t h e i r  own r ight .  However, Dogan and Rokkan (1969) c r e d i t  Robinson with 

having s t i f l e d  research i n  human ecology fo r  about a decade, a s  w e l l  as, 

more posi t ively,  with inspir ing grea te r  r i go r  i n  methodology s ince  the  

d i sc ip l ine  has been enjoying a resurgence of i n t e r e s t .  

A fu r ther  c r i t i c i sm of the  ecological  approach was level led by 

Kennedy (1964), but h i s  argment  has no; had an impact a t  a l l  comparable 

t o  Robinson's. Kennedy's bas ic  assumption was t h a t  i f  the  presence of 

ce r t a in  environmental phenomena implies higher r a t e s  of mental disorder,  

then the  absence of those same conditions must imply the  presence of 

mental health. There is no established empirical  va l id i ty  f o r  t h i s  

statement. In a l l ,  c r i t i c i sm has not indicated inva l id i ty  of the  ecolog- 

i c a l  approach, Kennedy's c r i t i c i sm being based on a fau l ty  assumption and 

Robinson's being t r u e  only i n  cases where un jus t i f ied  inferences a r e  made 

from resu l t s .  

Demographic s tud ies  of mental disorder have tended t o  outnumber the 

ecological  s tudies ,  probably because of the  organic, intrapsychic,  and 
/ 

in terpersonal  nature of most ear ly  theories  of et iology (Myers and Bean, 



1968). The move beyond the  l e v e l  of the  individual  is seen i n  t he  

advocacy of Myers and Bean of the  consideration of persons within the 

context of s o c i a l  forces t o  which they a r e  subjected. Recently, i n t e r e s t  

has been growing i n  the study of non-social environmental forces as w e l l  

(Wohlwill, 1970). 

Demographic var iables  a r e  those which a r e  measures of the  individual,  

such as age, sex, and even soc ia l ly  defined var iables  such a8 socioeconomic 

s ta tus .  Examples of s tud ies  of the  demographic type a r e  the  c l a s s i c  study 

of s o c i a l  c l a s s  aad mental i l l n e s s  conducted by Hollingshead and Redlich 

(1958), the  census and follow-up of a small community i n  Sweden (Hagnell, 

1969), Malzberg and Lee' s (1956) study of the  re la t ionship between migration 

and mental disorder,  and, of i n t e r e s t  i n  the  present study, a perusal  of 

age, sex, marital s t a t u s  and other  var iables  f o r  persons res ident  i n  

Vancouver and Victoria who were hospi ta l ized with mental disorder i n  the  

period 1958-60 (Richman, 1968). 

I n  the  pas t  few years, teams of researchers i n  d i f f e r en t  p a r t s  of the  

world have begun compiling psychiatr ic  case r eg i s t e r s  i n  order t o  b e t t e r  

assess the  temporal aspects of mental disorder.  Two demographically 

oriented s tud ies  derived from such data  banks a r e  t h a t  of Adelstein, 

Downham, Ste in  and Susser (1968) on the  epidemiology of mental disorder i n  

an English c i t y ,  and tha t  of Warthen, Klee, Bahn and Gorwitz (1967) on the 

epidemiology of diagnosed schizophrenia i n  Maryland. 

Epidemiological Procedures 

As  mentioned a t  the ou tse t ,  epidemiology is bas ica l ly  a method of 

n a t u r a l i s t i c  observation. Specif ic  procedures under the  more general  

n a t u r a l i s t i c  rubr ic  d i f f e r  i n  whether the  emphasis is descr ip t ive  o r  com- 

parat ive and i n  the  type of data,  whether primary o r  secondary tha t  is used. 



Descriptive s tud ies  a r e  the  simplest form of s tud ies  i n  epidemiology. 

Demographically, incidents  of disease may be  categorized according t o  age, 

sex, e tc .  of t he  a f f l i c t e d  population, while ecologically,  the  areas  of 

residence of each member of the  population may be described according t o  

population density,  crime r a t e ,  e tc .  In  t h i s  manner, the  circumstances 

under which diseases occur a t  tha t  point  i n  t i m e  can be ident i f ied.  

It is self-evident t h a t  description must precede comparisons, whether 

the  comparisons a r e  between d i f f e r en t  populations o r  between the same 

population a t  d i f fe ren t  points i n  time. Comparisons over time, can, i n  

same cases, be likened t o  experiments. 

Of the  experimentation tha t  occurs within the context of epidemi- 

ological  research, laboratory experimentation as such is invariably the  

consequence of e t i o log ica l  hypotheses generated from f i e l d  s tud ies  

(MacMahon, et. al., 1960; Plunkett and Gordon, 1960; Reid, 1960). The 

infrequently used technique of observing the spread of an a r t i f i c a l l y  

introduced disease i n  an animal population, a s  reported by MacMahon et. 

al. (1960) is of no value i n  the  study of mental disorder. However, the  

introduction of change i n t o  a na tura l  environment, f o r  example, the  

i n s t i t u t i o n  of a community mental heal th  c l i n i c ,  f a c i l i t a t e s  experimental 

study wherein the  c l i n i c  is seen as the  independent var iab le  and r a t e s  of 

mental disorders are seen a s  the  dependent variables.  Struening and 

Lehmann's (1969) continuing program of mental heal th  evaluation i n  t he  

hea l th  d i s t r i ~ t s  of the Bronx can be regarded as  an experimental study of 

t h i s  type. 

The comparison of r a t e s  of mental disorder  following spontaneous soc i a l  

change can a l s o  be observed from an experimental point of view, providing, 

of course, t h a t  there  is  adequate knowledge of 6ase ra tes .  Results based 



on mental hospi ta l  admission rates, as reviewed by Reid (1961) and 

Murphy (1961), indicated increases in  neurot ic  and psychosomatic dis- 

orders and decreases i n  functional psychoses f o r  c i v i l i a n  populations 

during w a r t i m e ,  with a re turn  t o  prewar rates a f t e r  the  war. Similarly, 

fu r ther  r e s u l t s  reviewed by Murphy (1961) indicated an increase i n  r a t e s  

of mental disorder i n  non-Western soc i e t i e s  undergoing Westernization, 

and d i f f e r ing  r a t e s  of mental disorder,  possibly due t o  varying s o c i a l  

demands and prejudices,  found i n  migrants from the  same country of o r ig in  

t o  d i f f e r en t  countries. Lesse (1968), i n  agreement with  Murphy, presents 

evidence ind,icating increases i n  ce r t a in  types of mental disorders i n  

Japan and India  with increasing socioeconomic and sociotechnologic change, 

while Leighton and Hughes (1961) comment t h a t  i f  they were t o  devise a 

system f o r  c lass i fying cul tures  t ha t  would have maximal relevance f o r  

mental heal th  and i l l n e s s ,  they would devise one based on sociocul tural  

change. 

With increasing u t i l i z a t i o n  of psychia t r ic  case reg is te rs ,  a s  mentioned 

previously (Adelstein et. a l . ,  1968; Warthen et. a l e ,  1967). s tud ies  on 

the  e f f e c t s  of soc ia l ,  cu l tura l ,  and environmental change w i l l  be  increas- 

ingly practicable.  A s  changes na tura l ly  occur, it w i l l  be possible t o  

observe the  d e t a i l s  of changes i n  mental disorder ra tes .  Conclusions 

derived i n  t h i s  way can be a s  prec ise  a s  those from contrived experiments, 

assuming the nature of the  change is understood, with the added advantage 

t h a t  the  change is na tura l  and therefore  f r e e  of ia t rogenic  influence 

(Barker, 1968). 

The da ta  of both descr ipt ive and comparative s tud ies  may be col lected 
7 

from e i t h e r  primary o r  secondary sources, o r  both. Primary da ta  a r e  

col lected d i r ec t ly  from persons i n  the  population under study, while sec- 



andary data  are or ig ina l ly  col lected for another purpose but are 

appropriate f o r  the  study at  hand. I n  general, the  major epidemiological 

s tud ies  have conducted camprehensive sample surveys (e.g., Gurin, et. d., 

1960; Srole, et. al., 1962; Leighton et. a l . ,  1963), obtaining primary 

data. Such da ta  have the advantage of being uniquely su i ted  t o  the  

questions at hand. 

Secondary da ta  sour- ulcb as hosp i t a l  records msry be of l imited 

value i n  t h a t  they mag contain e r ro r s  and/or less information than desired. 

Secondary data  sources have been used t o  obtain environmental information 

i n  many ecological  s tud ies  (e.g. Klee et. al., 1967; Bloom, 1966, 1968; 

Struening and Lehmann, 1969), and i n  these cases l imi ta t ions  s imi la r  t o  

those with demographic data ,  such a s  problems of accuracy and s u i t a b i l i t y ,  

a r e  encountered. Perhaps the  most comprehensive epidemiological study 

using only secondary data  was t h a t  of Far i s  and Dunham (1960). 

Purposes of Epidemiological Research 

The purposes of epidemiological research have been dichotomized by 

Reid (1960) i n t o  descr ipt ive and ana ly t ica l ,  o r  synonymously, p rac t i ca l  

and theoret ical .  Ideal ly ,  of course, a program of study encompasses both 

these aspects,  such a s  i n  the S t i r l i n g  County study (Leighton et. a l . ,  

1963) and the  Midtown Manhattan study (Srole et. a1. , 1962). 

Many s tud ies  of an epidemiological nature  a r e  designed t o  evaluate 

community programs i n  psychiatry. Collins (1968) reviewed a number of 

evaluative prvgrams i n  progress a t  t h a t  t i m e ,  including Struening and 

Lehmann's (1969) i n  the Bronx, making pa r t i cu l a r  mention of the  increased 

value of case records with recent advances i n  computer technology. 

Richman's descr ipt ive study of mental disorder  i n  the  metropolitan areas 

of Br i t i sh  Columbia was conducted with the aim of assessing the use of 



psychia t r ic  in -pa t ien t  care  and the r e s u l t s  of community mental hea l th  

programs (Richman, 1968). On the other  hand, Klee et. al. (1967) i n  

t h e i r  ecological  study of mental disorder i n  Baltimore s t a t e  an expecta- 

t i on  t h a t  t h e i r  study would have relevance t o  both theory and coplzllunity 

mental heal th  planning. 

With increasing fami l ia r i ty  with the epidemiological l i t e r a t u r e ,  i t  

becomes more and more apparent t ha t  both p rac t i ca l  and theore t ica l  con- 

cerns are served by the majority of s tud ies ,  however l imited t h e i r  scope. 

Comparisons of da ta  col lected i n  a s imi la r  manner but  on d i f f e r en t  people 

at  d i f fe ren t  times and i n  d i f f e r en t  places often reveal  in te res t ing  

differences.  A well-known example is the  f a i l u r e  t o  r ep l i ca t e  the  Chicago 

rela t ionships  between a rea  of residence and r a t e s  of schizophrenia 

(Faris and Dunham, 1960) when dealing with a smaller c i t y  (Clausen and 

Kohn, 1959). Similarly, Jaco (1960) f a i l e d  t o  f ind  re la t ionships  between 

socioeconomic s t a t u s  and mental disorder s imi la r  t o  those discovered i n  

New Haven, Connecticut (Hollingshead and Redlich, 1958) when dealing with 

a Texas population. Comparisons of conditions under which r e s u l t s  do and 

do not  r ep l i ca t e  provide subs tan t ia l  hypotheses for  fur ther  investigation.  

A more simple operation, comparison of incidence r a t e s ,  while no t  s o  

d i r e c t l y  conducive t o  precise  hypothesis formation, does raise questions 

t o  s t imulate  fur ther  research. For example, Hagnell (1969) reported a 

lower incidence of mental disorder i n  the  lowest socioeconomic stratum 

i n  Sweden as compared t o  Canada, and Richman (1968) reported a f i r s t  

admission r a t e  f o r  the Vancouver-Victoria area  of 90 per 100,000 a s  com- 

pared t o  h i s  previous findings of 67 per 100,000 i n  the Regina-Saskatoon 

a rea  and 69 per 100,000 i n  London, Ontario. 

It is d i f f i c u l t  t o  conceive of a study, whether primarily e i t h e r  



prac t i ca l  o r  t heo re t i ca l  i n  purpose, having l i t t l e  u t i l i t y  f o r  other  

purposes. The general  appl icab i l i ty  of epidemiological f indings can 

perhaps be best  explained by reference t o  its n a t u r a l i s t i c  o r ien ta t ion  

and its goal t o  describe and understand events t h a t  occur spontaneously 

i n  nature. 

Summaq 

The s t a t ed  purpose of t h i s  thes i s  is t o  describe re la t ionships  between 

environmental charac te r i s t ics  and r a t e s  of mental disorder i n  various 

geographic regions of Br i t i sh  Columbia. A s  a means t o  t h i s  end, the  

derivation of an environmental taxonomy is t o  be undertaken. 
I 

A review of l i t e r a t u r e  r e l a t i ng  t o  the  epidemiological study of mental 

disorders began with a def in i t ion  of epidemiology a s  a method of natural is-  

t i c  observation i n  terms of the times, places,  and persons i n  which dis-  
; 

orders occur. Variations i n  epidemiological methods were discussed i n  

terms of the  l e v e l  of analysis  focussed upon, the  most commonly observed 

procedural var ia t ions ,  and the purposes t o  which epidemiological research 

addresses i t s e l f .  

The present study can be readi ly  described i n  terms of the  discussed 

var ia t ions  i n  epidemiological methodology. An ecological  l eve l  of 

analysis  is focussed upon, i n  t ha t  the  un i t  of analysis  was the  geographic 

region ra ther  than the individual. Demographic o r  individual analysis  

is not considered i n  t h i s  study. I n  terms of procedural var ia t ions ,  the  

present study has a descr ipt ive emphasis, comparisons occurring only i n  

a general sense, and the da ta  sources a r e  secondary ra ther  than primary. 

Finally,  the  purpose of the study, a s  compared t o  epidemiological s tud ies  

i n  general, is theore t ica l  ra ther  than pract ical .  

Basically, then, the  present study can be described a s  an ecological  

descr ipt ive study using secondary data  and having a theore t ica l  purpose. 



CHAPTER 2 : Method 

The Definit ion of Mental Disorder 

It was  s t a t ed  by Scot t  (1958) t ha t  most epidemiological s tud ies  

use the c r i t e r i o n  of exposure t o  psychiatr ic  treatment a s  the  defini-  

t ion  of mental disorder. When such a def in i t ion  is used, diagnosis 

a f t e r  admission usually serves t o  describe the nature of the  disorder. 

I n  previous ecologically designed s tud ies  of the  epidemiology of 

mental disorder,  wide var ia t ions  i n  the  applications of t h i s  c r i t e r i o n  

as the  de f in i t i on  of mental 

(1960) def in i t ion ,  i n  t h e i r  

was f i r s t  admission t o  both 

psychotic diagnosis. Bloom 

1961, a l s o  used both public 

and defined mental disorder 

disorder have been found. Fa r i s  and Dunham's 

study of Chicago i n  the  period 1922-1934, 

public and pr iva te  mental hosp i ta l s  with a 

(1968), i n  h i s  study of Pueblo from 1959- 

and pr iva te  mental hospi ta ls  a s  data  sources, 

as f i r s t  admission f o r  any psychiatr ic  dls-  

order. I n  contras t ,  Klee et. a l .  (1967) defined a s  mentally disordered 

a l l  persons i n  Baltimore during the  period July 1, 1961 t o  July 1, 1964 

who entered both inpa t ien t  and outpat ient  c l i n i c s  i n  the Baltimore area,  

excluding only persons under pr iva te  psychiatr ic  care  and those attending 

mental heal th  agencies not under psychiatr ic  direction.  Jaco (1960) 

defined a population of i n t e r e s t  s imi la r  t o  t h a t  of Klee e t .a l .  (1967), 

i n  t h a t  he obtained h i s  data  from pr iva te  psychia t r i s t s  and a l l  publ ic  

and p r iva t e  hosp i ta l s  used by h i s  population. However, he included only 

cases of psychosis, a s  i n  Far i s  and ~unham's (1960) study. More specif-  

i c a l l y ,  h i s  population of mentally disordered persons included a l l  bona 

f i d e  res idents  of Texas entering psychiatr ic  treatment f o r  the f i r s t  time 

during 1951 o r  1952. On the whole, considering the v a r i a b i l i t y  i n  def- 



i n i t i ons  t h a t  have been employed, i t  is surpr i s in  

some agreement i n  r e s u l t s  across studies.  

g t h a t  there  has been 

It can be seen tha t ,  under the  general  c r i t e r i o n  of exposure t o  

psychiatr ic  treatment, persons attending pr iva te  mental hospi ta ls ,  out- 

pa t ien t  c l i n i c s  and pr iva te  psychia t r i s t s  have been included i n  addit ion 

t o  those admitted t o  public mental hospi ta ls .  Under the  def in i t ion  

employed i n  the  present study, only mentally disordered persons who were 

admitted t o  Riverview hospi ta l ,  diagnosed, t reated and discharged during 

the period Jan. 1965 t o  April  1968 were included. I n  contras t  t o  some 

previous s tyd ies  (e.g., Adelstein et. al., 1968) which have used f i r s t  

admission r a t e s  as  approximations t o  the  t r u e  population incidence of 

mental disorder,  the  concern here was with hosp i ta l iza t ion  per se ra ther  

than with mental disorder i n  general. Mental hosp i ta l  admission was f e l t  

t o  be a phenomenon worthy of spec i f i c  a t t en t ion  i n  t ha t  it indicated not  

only mental disorder but a l so  the  i n a b i l i t y  of the person's community 

of residence t o  incorporate the disturbed person and resolve h i s  dis-  

t ress .  

Relevant i n  t h i s  regard is  Scot t ' s  (1958) c r i t i c i sm of exposure t o  

psychiatr ic  treatment a s  a c r i t e r ion  of mental disorder,  t ha t  d i f fe r ing  

r a t e s  i n  d i f f e r en t  geographic regions may r e f l e c t  the degree t o  which 

communities accept o r  r e j e c t  deviants. It was assumed i n  the  present 

study tha t  re jec t ion  of deviants was one of the determinants of mental 

hospi ta l izat ion.  It was expected t h a t  the  in te r re la t ionsh ips  between 

the diagnostic data  and the environmental var ia tes ,  t o  be discussed l a t e r ,  

would indicate  where re jec t ion  was more prevalent. 

I n  e f f ec t ,  then, mental hosp i ta l iza t ion  was studied a s  an event index- 



ing mental disorder - and the necess i ty  f o r  hospi ta l izat ion.  Specif ic  

diagnoses given subsequent t o  admission were considered as indexing 

some observable aspects of the  persons1 behaviors relevant t o  sever i ty ,  

s o c i a l  accep tab i l i ty ,  e tc .  The value of analyzing the  cor re la tes  of 

mental hosp i ta l  admission was f e l t  t o  l i e  i n  the  pos s ib i l i t y  of gaining 

a b e t t e r  understanding of the  phenomenon and eventually contributing t o  

its prevention. 

The Re l i ab i l i t y ,  Validity and Discriminabil i ty of Psychiat r ic  Diagnosis. 

Because the  r e l i a b i l i t y  and v a l i d i t y  of psychia t r ic  diagnosis have 

generally been found t o  increase  when broad categories  a r e  used (Zigler 

6 P h i l l i p s ,  1961), the  avai lable  data  were collapsed, f o r  purposes of 

da t a  analysis ,  i n t o  12 categories. Within the  12 .categories, four more 

bas ic  categories could be dist inguished (see Table 2.1). 

As  in the  case of the  selected c r i t e r i o n  of mental d isorder ,  previous 

epidemiological s tud ies  of an ecologic design have d i f fe red  i n  the  

diagnost ic  categories upon which they have focussed a t ten t ion .  These 

dif ferences  are summarized fo r  the  s tud ies  most relevant t o  the present 

one, i n  Table 2.2. 

Arguments can be made both f o r  and against  the  d i f f e r ing  degrees of 

grouping of diagnost ic  categories seen i n  Tables 2.1 and 2.2. A s  men- 

tioned above, r e l i a b i l i t y  and va l id i t y  i n  diagnosis have been shown t o  

increase  a s  categories a r e  broadened -- an argument i n  favor of   loom's 

(1968) use of only four ca te  or ies .  On the  other  hand, such broad group- ?# 
ings  may be s o  heterogeneous within themselves a s  t o  c u r t a i l  the  

formulation of specif ied e t i o log i ca l  hypotheses. 

t he  

Further t o  t h i s  question, Zigler and P h i l l i p s  (1961) have discussed 

Kraeplinian view of diagnosis and i t s  o r ig ina l  aim t o  incorporate 



Table 2.1  

Groupings of Diagnostic Data 

Most General Level Categories Entering Specif ic  Diagnoses forming 
S t a t i s t i c a l  Analyses the  more General Categories 

1. Brian disorder 1. Brain disorder Senile and pre-senile dementia 
Acute and chronic alcoholic 

psychoses 
Acute and chronic brain dis- 

orders,  psychotic and non- 
psychotic, of other  or igin  

2. Functional 
psychoses 

i 

3. Neurosis 

4. Personali ty 
disorder t 

2. Non-schizophren- Manic-depressive psychoses 
i c  psychoses Involutional psychoses 

Psychotic depression 
Paranoid s t a t e s  

3. Chronic undiffer- Chronic undifferentiated 
en t ia ted  schizo- schizophrenia 

I phrenia 

4. Acute schizophrenia Acute undifferentiated 
schizophrenia 

5. Paranoid Paranoid schizophrenia 
schizophrenia 1 

6. Miscellaneous Simple schizophrenia 
schizophrenia . Hebephrenic schizophrenia 

Catatonic schizophrenia 
Residual schizophrenia 
Schizo-affective disorders 

7. Depressive 
neurosis 

8. Other neurosis 

Depressive neurosis 

Anxiety neurosis 
Hysterical  neurosis 
Phobic neurosis 
Obsessive-compulsive neurosis 
Hypochrondriacal neurosis 
PsychophysiologicM disorders 
Other and unspecified neurosis 

9. Personali ty T ra i t  and pa t te rn  disturbances 
disorder Sexual deviation 

10. Sociopathy Antisocial  personali ty 

11. Addiction Alcoholism 
Drug dependence 

12. Transient s i tua-  Transient s i t ua t iona l  
t i ona l  disturb- disturbances 
ance 



Klee et . a1. (1967) 1961-1964 Schizophrenic and paranoid disorders 
Involutional and affective psychotic 
react ions 
Personality and psychoneurotic 
disorders 
Brain syndromes 
Mental retardation 
Alcoholic disorders 

Bloom (1968) 1959-1961 Functional psphoses 
Psychoneurotic and psychosomatic 

Table 2.2 

Specific diagnostic categories studied in previous 
epidemiological research of an ecologic design 

Study Time period Diagnoses studied 
of sample 

Faris 61 Dunham (1960) 1922-1934 Schizophrenia, total cases 
Paranoid schizophrenia 
Hebephrenic schizophrenia 
Catatonic schizophrenia 
Simple and unclassified schizophrenia 
Manic-depressive, total cases 
Manic-depressive, manic 
Manic-depressive, depressed 
Alcoholic psychoses 
Drug addiction (without psychosis) 
General paralysis 
Senile psychosis 
Arteriosclerotic psychosis 

Jaco (1960) 1951-1952 Schizophrenia 
Affective psychosis 
Involutional psychosis 
Cerebral arteriosclerosis 
Senile dementia 
Toxic psychosis 
Syphilitic psychosis 
Other organic psychosis 
Unspecified psychosis 

disorders 
Acute or chronic brain syndrame 
Personality disorders 



information r e l a t i ng  t o  etiology, treatment and prognosis i n t o  diagnoses, 

s t a t i n g  t h a t  e t i o log ica l  information is usually the  last t o  be dis- 

covered about a disorder. But, i n  order t o  iden t i fy  e t i o log ica l  var iables ,  

it is an e s sen t i a l  condition, as discussed by Eysenck (1961), t o  f i r s t  

state the prec ise  nature of the disorder under investigation.  As 

epidemiology's main concern is the determination of disease etiology, 

i t  follows t h a t  it would be most appropriate t o  study specif ied d i sc re t e  

disorders ra ther  than heterogeneous groupings of disorders. Unfortunately, 

the  misclass i f icat ions  encountered when f i n e  discriminations a r e  u t i l i z e d  

renders t h i s  i d e a l  impractical. 

One possible solut ion is t o  obtain an unusually la rge  sample, retain- 

ing f i n e  discriminations within it. Far i s  and ~unham's study, covering 

12 years and using 28,763 cases, is  an example of a case i n  which such a 

procedure was possible ( ~ a r i s  & Dunham, 1960). However, c r i t i c i sm can 

be level led a t  the  unusually long time period studied and a t  the possi- 

b i l i t y  t ha t  s o c i a l  change may have biased the da ta  i n  same unknown 

manner. It is a more usual p rac t i s e  t o  study admissions over periods 

from two t o  th ree  years long, a s  i n  t he  present study. 

The 12 diagnostic categories seen i n  Table 2.1 were chosen a s  a 

campromise between the requirements of v a l i d i t y  and r e l i a b i l i t y  and those 

of discr iminabi l i ty  of disorders. I n  order t o  assess more general trends,  

the  four broader categories,  a l so  seen i n  Table 2.1, could be considered 

i n  interpreta t ions .  

The Description of Environments 

The province of Br i t i sh  Columbia is w e l l  su i ted  t o  epidemiological 

s tud ies  of an ecological  design because of the  grea t  environmental 

var ie ty  within i ts  boundaries. Topographically, it ranges from the fer-  

t i l e  d e l t a  of the  Fraser Valley, the f i o rds  of the  western coas t l ine ,  



the  inhospitable mountains covering much of the  province's area ,  the  

ro l l i ng  h i l l s  of the  i n t e r i o r  plateau,  t o  the  p r a i r i e  f l a t l ands  of the  

Peace River country which blend i n  the  north t o  tundra. A grea t  var i -  

a t i on  i n  climate is represented within the  province, from the mild and 

rainy marine climate on the coast t o  the  dry temperature extremes of 

cont inental  climate i n  the in te r ior .  

The most dense population d is t r ibu t ion  occurs i n  the  Southwest 

corner of the  province, with Vancouver, the  t h i rd  l a rges t  c i t y  i n  Canada, 

a t  its center. I n  sharp contras t ,  there  a r e  regions covering about half  

the  a r ea  of the  province which a r e  so  sparsely populated a s  almost t o  

be considered v i r t u a l l y  uninhabited. Between these extremes l i e  many 

c i t i e s  and towns, ranging between 100,000 and l e s s  than 1000 i n  population, 

and numerous unincorporated hamlets. The province's economy is based on 

primary industry,  mainly logging, mining and f ishing,  t he  r e l a t i v e  ro l e s  

of these d i f f e r en t  industr ies  varying across regions. There a r e  a l so  

grea t  di f ferences  i n  the ages of communities, some being over 100 years 

old ,  while some are new planned communities, erected within months t o  

se rv ice  new industr ies .  

Ethnically,  l i k e  other  areas  i n  western North America, Br i t i sh  

Columbia has many Japanese and Chinese immigrants. In  addit ion,  because 

of the  comparatively small white population, the  nat ive Indian population 

is more i n  evidence and perhaps more cu l tu ra l ly  i n f luen t i a l ,  par t icu la r ly  

i n  r u r a l  areas ,  than i n  most areas of the  U. S. and i n  many areas of 

Canada. The French Canadian influence is  not  as  strong as  i n  eastern 

Canada, with persons of Br i t i sh  ancestry forming the  e thnic  majority. 

Select ion of Geographic Areas. 

The school d i s t r i c t s  of Br i t i sh  Columbia were chosen a s  the environ- 



mental areas of study t o  en t e r  the  ecological  analysis.  The chief 

advantage of these regional divis ions  was tha t  they were roughly 

analogous t o  counties, containing i n  most cases, a t  l e a s t  one major 

town and a ru ra l  area  served by tha t  town. The use of areas  s imi la r  

t o  counties was considered convenient f o r  purposes of comparison t o  the  

previous s tud ies  a f t e r  which the environmental taxonomy was t o  be 

modelled, such as those of Johnson (1958), Jonassen and Peres (1960), 

and Kendall (1963). It was a l s o  believed, on the bas i s  of general 

knowledge of the  province, t h a t  the  school d i s t r i c t  boundaries approxi- 

mated social, areas  with which persons tend t o  iden t i fy  and which would 

therefore be expected t o  determine t h e i r  environmental standards of 

comparison o r  frames of reference. 
I 

The diagnostic data,  previously described, t o  which the school 

d i s t r i c t  environmental analysis  was eventually t o  be re la ted ,  had been 

located during rout ine record keeping f o r  the  Provincial  Department of 

Health, by both school d i s t r i c t  and town. The f a c t  t h a t  there  were few 

cases i n  many areas of the province indicated t h a t  use of the la rger  

school d i s t r i c t  regions was more p rac t i ca l  f o r  s t a t i s t i c a l  purposes than 

the  use of towns a s  environmental uni ts .  A t  the  same time, cluster ing 

of the  school d i s t r i c t s  t o  ensure an even l a rge r  sample of admissions 

within each a rea  entering the analysis  was considered unviable because 

of the  high degree of heterogeneity of environmental charac te r i s t ics  

within regions, and lack of heterogeneity between regions, t ha t  would 

have resulted.  

I n  1966, the  median year f o r  which the Riverview da ta  were avai lable ,  

there  were a t o t a l  of 83 school d i s t r i c t s  i n  Br i t i sh  Columbia, represent- 

ing a wide range of a t t r i bu t e s .  Although i t  was considered necessary t o  



ensure maximum heterogeneity between regions and homogeneity within 

regions, i t  w a s  required t h a t  the charac te r i s t ics  t o  be measured be 

present,  and thus measurable, i n  a l l  regions. To promote comparability 

among d i s t r i c t s ,  three  very large and sparsely populated areas  i n  the  

north of the  province were excluded from the  analysis  while two par t ic-  

u la r ly  small ones were combined with adjacent school d i s t r i c t s .  As a 

re su l t ,  78 geographic regions entered the  analyses. A map of the  school 

d i s t r i c t s  can be seen i n  Appendix A-1 and a l i s t i n g  of them i n  Appendix 

A-2. 

Selection of a Method t o  Describe the Geographic Areas- 

Former ecological  s tud ies  on the epidemiology of mental disorder have 

used a var ie ty  of methods t o  describe environmental differences.  Jaco's 

chapter on the  s p a t i a l  d i s t r ibu t ion  of psychosis I n  Texas (Jaco, 1960) 

exemplifies the simplest and crudest approach t o  ecological  investigation.  

He  mapped a number of subsets of h i s  da ta  on mental disorder r a t e s ,  

dist inguishing between r a t e s  on the  bas i s  of the  qua r t i l e s  i n t o  which 

they f e l l .  Environmental cor re la tes  of the  observed rate differences were 

then noted. 

On the next level of sophis t icat ion are the  s tud ies  of Far i s  and 

Dunham (1960) and Klee et. al. (1967). Like Jaco (1960). they both mapped 

the  r a t e  differences dist inguishing between - qua r t i l e s ,  but they followed 

t h i s  by using the  same mapping procedure on a number of s ing le  var iables  

hypothesized t o  be relevant t o  the  s p a t i a l  d i s t r i bu t ion  of mendal disorder. 

S imi l a r i t i e s  and differences between the  maps were ascertained by v i sua l  

inspection and by perusal  of tabulated percentages and population adjusted 

rates. Klee et. a l .  (1967) supplemented t h e i r  v i sua l  inspection by t e s t -  

ing f o r  var ia t ions  from chance by using the  Chi-square test of s ign i f i -  



cance, while Far i s  and Dunham (1960) calculated cor re la t ion  coef f ic ien ts  

i n  cases of in te res t .  

The mapping method described above is conceptually correla t ional ,  

d i f fe r ing  from s t a t i s t i c a l  correla t ion methods i n  having a constant score 

range of four points  because of the  use of qua r t i l e s ,  and i n  visual ly  

estimating ra ther  than numerically calculat ing the  degree of correla t ion 

between variables,  Dogan and Rokkan (1969) discussed the trend i n  human 

ecology away from the mapping approach t o  the  s t a t i s t i c a l  cor re la t iona l  

approach, s t a t i n g  tha t  the l a t t e r  cons t i tu tes  an improvement because i t  

forces the  use of c learer  log ic  and allows a wider range of var ia t ion  i n  

the  measures used. 

Bloom (1968) operated at  a l eve l  of s t a t i s t i c a l  sophis t icat ion 

s imi l a r  t o  t h a t  advocated by Dogan and Rokkan (1969). Beginning with 42 

environmental var iables ,  he performed a c lu s t e r  analysis  and computed 

scores  on the  four derived c lus t e r s  assignable t o  each of the  census 

tracts. The c lus t e r  scores were mapped by q u a r t i l e s  as i n  the  three 

previously discussed s tudies ,  but the  pr inc ipa l  analysis  involved the 

calculat ion of product-moment cor re la t ion  coef f ic ien ts  between c l u s t e r  

scores,  o ther  selected environmental charac te r i s t ics  and mental disorder 

ra tes .  Interpreta t ion of r e s u l t s  was based on these correla t ion co- 

e f f ic ien ts .  

None of the described procedures dea l t  with the  problem of reduxiant 

o r  shared variance within data  sets -- a problem of pa r t i cu l a r  concern 

i n  mult ivar ia te  analysis. Struening and Lehmann (1969) point t o  t h i s  

problem i n  a preliminary presentation of t h e i r  continuing study of envi- 

ronmental determinants of behavior pathology i n  the  Bronx. Using nine 

environmental predictor  var iables  and ten behavioral c r i t e r i o n  measures, 



they computed multiple correla t ion coef f ic ien ts  of a l l  the  predictors  

with each c r i te r ion .  However, even though most of the  behavioral 

measures were highly predictable,  the  mean cor re la t ion  between the  pre- 

d i c to r s  w a s  .53, indicat ing t h a t  the  number of predictor  dimensions 

might have been reduced without losing pred ic t ive  power. A reduction 

of dimensions can serve t o  produce fur ther  information about re la t ion-  

ships  between var iables  a s  w e l l  a s  t o  enable a more parsimonious approach 

t o  da ta  analysis  and in te rpre ta t ion  of resu l t s .  

I n   loom's c l u s t e r  analysis  (Bloom, 1968), the  t h i r d  and fourth  

c lu s t e r s  had strong negative correla t ions  with t he  f i r s t  c lu s t e r ,  sug- 
d 

gesting t h a t  the  three c lu s t e r s  together were strongly re la ted  t o  another 

more general dimension. The s tud ies  of Far i s  and Dunham (1960) and Klee 

et. al. (1967) were probably a s  unparsimonious a s   loom's  loom, 1968), 

but as ne i ther  team intercorrela ted t h e i r  var iables ,  it is impossible t o  

estimate the  degree of inter-variable redundancy t h a t  existed. 

The problems of reducing the ' inf luence of shared o r  redundant vari- 

while including a l l  the information i n  the  or ig ina l  s e t  of 7.5 variables.  

(See Burket, 1964 f o r  a complete discussion of these considerations.) 

ance between var iables  o r  subsets of var iables  w a s  resolved in  t h i s  study 

by the  use of fac tor  analysis.  The o r ig ina l  78 predictor  var iables  were 

t o  be factored t o  produce fewer more general  predictors  orthogonal t o  

each other. Varimax ro ta t ions  were t o  be performed on the fac tors  aimed 

a t  obtaining simple s t ruc ture ,  and thus b e t t e r  i n t e rp re t ab i l i t y ,  while 

maintaining orthogonality. 

The most obvious advantage of uncorrelated predictors  is b e t t e r  

i n t e rp re t ab i l i t y  of r e l a t i v e  contributions of predictors.  I n  addit ion 

they a r e  more s t ab l e  upon cross-validation. I n  the present case, the  

factored set of predictors  w i l l  have the advantages of orthogonality 
I 



The most c ruc i a l  consideration 

2 4 

i n  t he  f ac to r  analysis  of the school 

d i s t r i c t s  concerned the var iables  t h a t  would en te r  the  analysis. It was, 

of course, important t o  s e l e c t  var iables  hypothesized t o  be of relevance 

t o  the  etiology of mental disorder because the nature  of the  var iables  

would determine the  nature of the  fac tors  t h a t  were t o  be used as pre- 

d i c to r s  of mental disorder. There a r e  i n f i n i t e  possible  combinations 

of var iables  se lec tab le  from any environment, and it would be f r u i t l e s s  

t o  attempt t o  predict  mental disorder from i r r e l evan t  combinations. 

A more de ta i led  consideration of mult ivar ia te  techniques of da ta  analysis  

follows d i rec t ly ,  while a de ta i led  discussion of the  var iables  entering 

the  f ac to r  analysis  can be found i n  Chapter 3. 

The Summarizing and Analyzing of Data 

Previously, s tud ies  s imi la r  t o  the  present one, although of the  same 

bas ic  design (e.g., Far is  & Dunham, 1960; Jaco, 1960; Klee et. al . ,  1967) 

have tended t o  have a less s t r i c t l y  quant i ta t ive  or ien ta t ion  than today's 

technology allows. c a t t e l l ' s  statement (Cattell, 1965) regarding 

differences between c l i n i c a l  and s t a t i s t i c a l  methods of studying person- 

a l i t y ,  can be equally a s  wel l  applied t o  t he  differences between quali ta-  

t i v e  and quant i ta t ive  epidemiological analyses. 

"For the  c l inican appraises the  t o t a l  pa t te rn  
'by eye', and t r i e s  t o  make generalizations 
from a good memory, whereas the  mult ivar ia te  
experimenter actual ly  measures a l l  the  var i -  
ables  and may then set an e lec t ron ic  computer 
t o  abs t rac t  the  r egu la r i t i e s  which e x i s t ,  
ins tead of relying on human memory and 
generalization." (Catte11,1965, p. 22) 

Further discussion of the  implications f o r  mult ivar ia te  measurement tech- 

niques of advances i n  computer technology can be found i n  a monograph by 

Gullahorn (1967). 



The f ac to r  analysis of environments previously discussed was t o  be 

the f i r s t  of the  mult ivar ia te  procedures used i n  t h i s  study, its 

function being t o  summarize the large number of environmental var iables  

i n t o  a manageable number of dimensions. A s  mentioned i n  the quotation 

from C a t t e l l  (1965), the computer can abs t rac t  r egu la r i t i e s  but ,  however, 

the  human researcher must draw inferences and consider the implications 

of the  findings. Summarization is  important because the fewer the 

va r i a t e s  t o  be considered simultaneously, the  more precisely  and e f f i -  

c i en t ly  they can be considered. Parsimony is a l s o  important i n  communi- 

cat ing findings. 

The diagnostic r a t e s  f o r  the  various school d i s t r i c t s ,  a s  discussed 

e a r l i e r  i n  t h i s  chapter, were t o  be re la ted  t o  the  environmental var ia tes  

by canonical regression analysis. As indicated by Lee (1969), canonical 

analysis  can be d i r ec t ly  compared t o  both multiple regression analysis  

and t o  pr inc ipa l  component analysis ,  a technique s imi la r  t o  fac tor  analysis.  

Multiple regression analysis is ac tua l ly  a spec ia l  case of canonical 

regression analysis  i n  which there  is only one dependent var iable  o r  

c r i t e r ion .  Within the regression model, canonical analysis  permits the  

estimation of two o r  more dependent variables.  "Natural var ia t ion  is  

mult ivar ia te  and consequently there  a r e  advantages t o  a model which 

analyzes the  var ia t ion  of several  dependent va r i a t e s  simultaneously." 

(Lee, 1969, p. 4) 

A comparison of canonical regression t o  pr inc ipa l  component analysis ,  

a s  drawn by Stewart and Love (1968), s u c c i n ~ t l ~ d e l i n e a t e s  the  re la t ion-  

ship between the  two techniques while simply describing the  conceptual 

bas i s  of canonical regression analysis. 

"If we were t o  component analyze 
var iables  independently and then 

two sets of 
develop weights 



which would r o t a t e  the two component s t ruc tu re s  t o  
maximum correla t ion,  we would have a canonical 
solution,...In the  canonical case the components 
are usually referred t o  a s  canonical var ia tes .  
The correla t ion between the f i r s t  v a r i a t e  of the  
l e f t  set and the f i r s t  va r i a t e  of the  r i gh t  set 
is the f i r s t  canonical correlation. .  . . " (Stewart 
C Love, 1968, p. 160.) 

Thus it can be seen tha t  canonical analysis  can f u l f i l l  a summari- 

zing function because of its rela t ionship t o  pr inc ipa l  component analysis ,  

as w e l l  a s  an ana ly t ic  function i n  t ha t  i t  produces coef f ic ien ts  of 

cor re la t ion  t o  ind ica te  degrees of re la t ionship between the weighted l i n -  

ear composites const i tut ing the canonical var ia tes .  

I n  order t o  improve in t e rp re t ab i l i t y  of canonical regression analysis ,  

i t  has been suggested (Meredith, 1964; Stewart & Love, 1968) tha t  

cor re la t ions  of the  o r ig ina l  var iables  with the canonical var ia tes  be 

computed. Formerly, in te rpre ta t ion  was  based on patterns. of canonical 

regression weights (e.g., Kendall, 1963), but t h i s  procedure has been 

revised because regression weights a r e  unstable across samples and because 

the  correla t ions  of the var iables  on the canonical var ia tes  yie ld  r e s u l t s  

in te rpre tab le  as fac tor  o r  pr incipal  component loadings. These pat terns  

of loadings have came t o  be known a s  canonical components (Stewart & Love, 

1968; Thorndike 6 Weiss, 1970). 

A recent development designed t o  fu r the r  improve the in t e rp re t ab i l i t y  

of canonical analyses is the non-symmetric index of redundancy, proposed 

by Stewart & Love (1968), which represents the  amount of predicted variance 

i n  a set of variables,  Given the two data  s e t s  entering a canonical 

regression analysis ,  the  redundant variance r e f e r s  t o  the  variance occur- 

r ing  within the in te rsec t ion  of the two sets of variables.  I f  two sets 

w e r e  unrelated there would be no redundancy; i f  they had been drawn from 

t h e  same population of items, the smaller set would be subsumed within 



the l a rger  set and would be completely redundant. As a ru le ,  only a 

ce r t a in  proportion of the  variance between the two sets i8  redundant 

o r  shared, and a s  one set is usually smaller than the other ,  the  pro- 
I 

portion of the  variance i n  each set t h a t  is redundant d i f fe rs .  The need 

f o r  a spec i f i ca l ly  non-symmetric measure of redundancy was dicta ted by 

these d i f fe r ing  proportions of the  t o t a l  redundant variance contained 

i n  each s e t .  

I n  t h i s  manner, the relevance of strong canonical correla t ions  can 
. 

be determined. I f  there  was  l i t t l e  i n  common between two data  s e t s  

(low redundancy) then a high cor re la t ion  would ind ica te  a high degree of 

p red ic t ab i l i t y  of t r i v i a l  amounts of variance. Small canonical corre- 

l a t i ons  are, of course, generally of l i t t l e  i n t e r e s t  i n  any event. 

Further c l a r i f i c a t i o n  of the  r e l a t i v e  importance of each canonical compo- 

nent can be determined by calculat ing the contribution of each component 

t o  t ha t  set's t o t a l  redundancy. The percentage of redundant variance 

accounted f o r  by canonical components is comparable t o  the  percentage of 

t o t a l  o r  conrmon variance accounted f o r  by pr inc ipa l  components o r  factors.  

Discussion of canonical regression analysis  w i l l  be resumed i n  Chapter 

6, wherein the  canonical analysis  of the  present study is described and 

interpreted.  Attention w i l l  be directed a t  tha t  t i m e  t o  d i f f i c u l t i e s  i n  

in te rpre t ing  canonical r e su l t s .  

Only one previous study has been designed s imi la r ly  t o  the present 

one; t h a t  of Kendall (1963) i n  the  a rea  of job sa t i s fac t ion .  A dif ference 

lay i n  the f a c t  t ha t  Kendall used four sets of var ia tes ,  two of an 

ecological  nature based on taxonomies of companies and of communities, 

one s e t  of personal background var ia tes ,  while the  c r i t e r i o n  measures, 

measures of s a t i s f ac t ion  and of behavior r e l a t ed  t o  the  job, comprised 



the  fourth  set. Eighteen combinations of c r i t e r i o n  and predictor  var ia tes  

were subjected t o  canonical regression analysis.  I n  contras t ,  the  present 

study u t i l i z e d  only one s e t  each of p red ic tor  and c r i t e r i o n  variables.  

Summary 

The research s t ra tegy  was t o  involve the computation of canonical 

regressions between charac te r i s t ics  of environments and r a t e s  of twelve 

d i f f e r en t  mental disorders fo r  78 geographic regions of Br i t i sh  Columbia. 

An episode of mental disorder was considered t o  be an episode involv- 

ing admission, treatment and discharge from Riverview Hospital during the 

period 1965-1968. This def in i t ion  was compared t o  those used i n  four 
4 

re la ted  s tud ies ,  and i t  was  found tha t ,  although i t  was d iss imi la r  t o  the  

def in i t ions  used i n  those s tudies ,  those s tud ies  d i f fe red  among themselves 

a s  w e l l .  Total  admissions, a s  used i n  t he  present study, were f e l t  t o  
I 

merit a t t en t ion  i n  t ha t  they indicated both mental disorder and intoler-  

ance of mental disorder i n  the admitted persons' o r ig ina l  soc i a l  milieus. 

The set of diagnostic data  was reordered i n t o  twelve categories i n  an 

e f f o r t  t o  compromise between the requirements of r e l i a b i l i t y  and v a l i d i t y  

of diagnosis which can be improved using broader categories,  and the 

necessity t o  have categories f i ne ly  enough discriminated t o  prevent exces- 

s ive  heterogeneity within categories. The school d i s t r i c t s  of B. C., the  

geographic divis ions  t ha t  were chosen f o r  analysis ,  were considered i n  

terms of the  reasons f o r  t h e i r  selection.  The comparability of these 

regions t o  counties, and thus t o  former work on the development of environ- 

mental taxonomies, and the apparent maximization of heterogeneity between 

regions were indicated a s  advantages of using these areas. 

Selection of the method t o  describe the  geographical areas proceeded 

with a consideration of previous relevant studies.  These s tud ies  were 



generally found t o  be less s t a t i s t i c a l l y  sophis t icated than today's 

technology w i l l  allow, and it was decided t h a t  f ac to r  analysis  would be 

the method used i n  the  present study. Factor scores were t o  be sub- 

sequently computed i n  readiness for  fur ther  calculations.  A considera- 

t i on  of the  var iables  entering the analysis  was deferred t o  Chapter 3. 

Consideration of the  mult ivar ia te  s t a t i s t i c a l  techniques t o  be 

used followed, and it was demonstrated tha t  while fac tor  analysis serves 

mainly t o  summarize data ,  canonical regression analysis  performs both 

sunrmarization and ana ly t ica l  functions. Two recent developments i n  

canonical regression analysis  t o  be used i n  the  present study were dis-  

cussed. They included the computation of correla t ions  of the  o r ig ina l  

var iables  with the  canonical var ia tes  and a non-symmetric measure of 

redundancy t h a t  can be used t o  determine the overlap between the two s e t s  

of var iables  i n  the canonical analysis. 

The e s sen t i a l  design of the  present study was t o  involve the deter-  

mination of mult ivar ia te  re la t ionships  between two sets of epidemiological 

variables.  The twelve diagnostic categories were t o  serve a s  the  dependent 

o r  c r i t e r i o n  var iables ,  while the environmental fac tors  were t o  serve as  

the  independent o r  predictor  variables. A s  the  complete population was 

used, there  were no sampling e r rors  i n  the  da ta  t o  take i n t o  account. 

However, although the problem of generalizing from a sample t o  the popula- 

t i on  was absent i n  t h i s  study, generalization from the present s e t  of data 

t o  fu ture  r a t e s  of mental hospi ta l izat ion was impl ic i t  i n  the study's 
I 

purpose. Thus, the present data s e t  const i tuted a sample i n  time. 



SECTION 11: DEVELOPMENT OF AN 
ENVIRONMENTAL TAXONOMY 



CHAPTER 3: A Review of the  Li te ra ture  on 

Environmental Description 

Introduction 

The problem of deriving appropriate environmental descriptions has 

been a recurrent one i n  the s o c i a l  sciences, but has only a t t r ac t ed  

a t t en t ion  i n  psychology i n  the past  few years with the development of 

i n t e r e s t  i n  s i t u a t i o n a l  and ecological  determinants of behavior. Rotter, 

i n  1955, pointed t o  the  r o l e  of the  s i t u a t i o n  i n  determining the direc- 

t i on  of hman behavior, while Barker (1965, 1968) and Sommer (1968, 1969) 

have traced $he development of t h e i r  ecological  perspectives t o  the  work 

of Kurt Lewin i n  the 1930's and 40's. 

"The approach of Lewin...is s imi la r  t o  the  ecological  
view i n  its emphasis on the myriad influences within 
an individual 's  l i f e  space but placed less emphasis 
upon the time dimension. Lewin's f i e l d  theory tended 
t o  be cross-sectional and ah i s to r i ca l ;  the  phenomenal 
f i e l d  was represented a s  an in s t an t  ra ther  than an inter-  
connection of processes enduring over decades o r  
centuries. The h i s t o r i c a l  method is very much a pa r t  
of modern ecology." (Sommer, 1968, p. 592) 

Barker's programs of research, underway s ince the l a t e  1940's have 

provided a pro l i fe ra t ion  of evidence i n  favor of the  importance of the  

environmental determinants of behavior: 

"When, ear ly  i n  our work a t  the  Field Station,  w e  made 
long records of children's  behavior i n  rea l - l i fe  s e t t i ngs  ..., we found tha t  some a t t r i b u t e s  of behavior varied 
less across children within s e t t i ngs  than across s e t t i ngs  
within the days of children. We found, i n  short ,  t ha t  
w e  could predict  some aspects of children's  behavior 
more adequately from knowledge of the  behavior charac- 
t e r i s t i c s  of the  drugstores, ar i thmetic  c lasses ,  and 
basketbal l  games they inhabited than from knowledge of 
the  behavior tendencies of pa r t i cu l a r  children..." 
(Barker, 1968, p. 4) 

Wohlwill (1970) discussed the work of these and other  authors under 

the  rubr ic  of "environmental psychology", and demonstrated tha t  the  



ecological  study of the  environmental cor re la tes  and determinants of 

human behavior is indeed an "emerging discipline". Taking a refined 

approach t o  the  accumulation of knowledge t o  date,  Wohlwill described 

three  main areas  of study within environmental psychology: f i r s t ,  the 

s t ructur ing of behavior by the proximal s i t ua t ion ;  second, the  influence 

of environmental var iables  on broader systems of response; and th i rd ,  

the  a t t i t udes  and attendant actions of individuals towards t h e i r  

environments. The f i r s t  mentioned area has received the most a t ten t ion ,  

and includes the work of Barker (1965, 1968) and Sommer (1968, 1969), 

while the  second, which is the l e a s t  studied,  is c i t e d  by Wohlwill 

(1970) a s  the  most d i r ec t ly  relevant t o  epidemiology. The t h i r d  orien- 

t a t i on  is more general and relevant t o  a broader range of discourse 

within psychology a s  a whole, dealing a s  it does with perception, 

adaptation, cur ios i ty ,  and other phenomena. 

A Review of Environmental Taxonomies 

S e l l s  (1966) noted tha t  an important s tep  towards encoding the 

environment had been achieved i n  fac tor  analyses of census and s imilar  

data,  par t icu la r ly  with the work of Hadden and Borgatta (1965). However, 

although such work is only beginning t o  a t t r a c t  a t ten t ion  i n  psychology, 

attempts t o  quantify environments have presented, a s  mentioned above, 

a recurrent problem i n  the s o c i a l  sciences i n  general. The environ- 

mental un i t s  of analysis  have varied widely t o  include cities, census 

t r a c t s ,  cul tures ,  countries,  and various administrative regions. Ci t ies  

have received by f a r  the  most a t tent ion.  

Hadden and Borgatta (1965) provide a br ie f  review of i n t u i t i v e  c lass i -  

f i ca t ion  schemes tha t  have been applied i n  urban sociology, concentrating 



on historical-evolutionary and economic spec ia l iza t ion  bases of c lass i -  
1 

i 
f icat ion.  Passing mention is made of s i z e ,  geographical location,  I 

occupational s t ruc ture ,  economic base, re la t ionship of c i t i e s  t o  t h e i r  

t r ibu ta ry  areae,  and regional locat ion a s  c r i t e r i a  t h a t  have been used 
I 

i n  the  h i s tory  of writ ing about cities. Following from t h i s ,  work i n  i 

Social  Areas analysis  such a s  t h a t  of Shevky and Williams (1949) and 

I 
Shevlcy and B e l l  (1955) led t o  Tryon's (1955) successful  c lu s t e r  analysis  

of p o l i t i c a l  regions i n  the  San Francisco Bay area. 

Although c lus t e r  analysis  continues t o  a t t r a c t  i n t e r e s t  a s  a 

typological  technique (see Cureton, Cureton, and Durfee, 1970), it is 

subject  t o  the  disadvantages previously noted i n  regard t o   loam's 

(1968) c lu s t e r  analysis  of the  census t r a c t s  of Pueblo, Colorado i.e. 
, 

I 
c lus t e r s  a r e  usually correla ted (see Chapter 2). Factor analysis  can 

avoid t h i s  problem through the use of orthogonal ro ta t ion  schemes, and 

has, i n  f a c t ,  seen a longer t r ad i t i on  of community and environmental I 

c lass i f ica t ion .  

One of the  e a r l i e s t  s tudies  of regional c l a s s i f i ca t ion  by fac tor  

analysis  was t h a t  of Hagood, Davilensky and Beum (1941), while Pr ice  

(1942) was the f i r s t  t o  apply fac tor  analysis  t o  the  c i ty .  Further 

s tud ies  i n  urban typology have been conducted by Hofstaet ter  (1952, 

Kaplan (1958), Moser and Scot t  (1961), and most notably, Hadden and 

Borgatta (1965). On a more macroscopic leve l ,  cu l tu ra l  var iables  have 

been factored by such researchers a s  C a t t e l l  (1949, 1950) and Hofstaet ter  

(1951) as  wel l  a s  by anthropologists such a s  Schluessler and Driver (1956). 

Even c u l t u r a l  change has proved amenable t o  analysis  a s  seen i n  the  work 
I 

I 

of C a t t e l l  and Adelson (1951), Ca t t e l l  (1953) and Gibb (1956). And, most 

recently,  Shafer (1969), an. environmental psychologist, has reported the 

der ivat ion of nine factors  t ha t  describe Adirondack campground environ- 



ments. A comprehensive bibliography of f ac to r  ana ly t ic  s tud ies  per- 

formed on non-psychological data  including geographic and cu l tu ra l  da ta  

is provided i n  Runrmel (1970). 

As  mentioned e a r l i e r  (Chapter 2),  the  school d i s t r i c t s  t o  be used as  

geographical regions i n  the present study a r e  comparable t o  counties. 

Accordingly, the  works of Johnson (1958), Jonassen and Peres (1960) and 

Kendall (1963), a l l  of which included fac tor  analyses of counties, have 

the  most d i r e c t  relevance and merit  more de ta i led  consideration than 

o ther  previously derived taxonomies. It is of i n t e r e s t  t o  note tha t  

only two previous da ta  sets have been analyzed fo r  geographical un i t s  

of t h i s  nature,  a s  Kendall's da ta  was an adaptation of ~ohnson 's .  

It w i l l  be most expedient t o  discuss the  var iables  used i n  these 

e a r l i e r  s tud ies  i n  the following sect ion of t h i s  chapter, and the com- 

pos i t ion  of the fac tors  i n  Chapter 4. However, ce r t a in  basic  q u a l i t i e s  

of the  analyses deserve mention a t  t h i s  point  because of t h e i r  re la t ion-  

sh ips  t o  the  design of the present study. 

Johnson (1958) dea l t  with a simple but important methodological i s sue  

i n  analyzing h i s  da ta  both i n  raw form and a f t e r  conversion t o  ra tes .  

Using the raw data,  he found s i x  fac tors  accounted f o r  100% of the  

variance i n  the  da ta  set, 60% of t ha t  variance accounted f o r  by the f i r s t  

factor .  Because he f e l t  tha t  the la rge  f i r s t  f ac to r  could be d i s to r t i ng  

the  s t ruc tu re s  of the other fac tors ,  he reanalyzed the data i n  r a t e  form, 

extract ing nine fac tors  and re ta ining f i v e  a f t e r  ro ta t ion ,  thereby account- 
l 

ing fo r  60% of the t o t a l  variance. The f ac t  tha t  the f i ve  fac tors  of h i s  

second analysis  replicated the f i n a l  f i v e  f ac to r s  of h i s  f i r s t  analysis  

indicated tha t  no loss  of information resu l ted  from using r a t e  f igures  

r a the r  than raw data. On the bas i s  of t h i s  finding, a l l  data  i n  the pres- 
I 



ent  study were converted t o  r a t e s  p r io r  t o  analysis .  The advantage of 

such a conversion is  t h a t  the  raw data  become more meaningful i n  t h e i r  

own r i gh t  and can then be useful  i n  the  i n t e rp re t a t i on  of the  f i n a l  

r e s u l t s  of data  analysis.  

The proj  e c t  undertaken by Jonassen and Peres (1960) , an analysis  of 

82 var iables  fo r  88 Ohio counties, was surpassed i n  magnitude by ~ohnson ' s  

study (1958) i n  which 72 var iables  were analyzed f o r  a random sample of 

370 American counties. Both s tud ies  extracted the  fac tors  by Thurstone's 

complete centroid method, then subjecting t he  f ac to r s  t o  manual orthogonal 

rota t ion.  Kendall's (1963) procedure i n  reanalyzing 55 of Johnsoni s 

var iables  involved, a s  i n  the  present study, the more object ive  pr inc ipa l  

component method of f ac to r  extract ion,  followed by Varimax rota t ions .  

Although the  method of analysis  was most comparable t o  Kendallts (1963), 

the  composition of the  present data  s e t ,  with 75 var iables  and 78 observa- 

t ions ,  was more s imi la r  t o  t h a t  of Jonassen and Peres (1960). 

Kendall's so lu t ion  yielded 12 l a t e n t  roots  o r  eigenvalues grea te r  than 

1.00, and 10 fac tors  a f t e r  ro ta t ion ,  of which e igh t  were used i n  the  con- 

s t ruc t i on  of community var ia tes .  Johnson (1958) and Jonassen and Peres 

(1960), possibly because of the  more cumbersome and time-consuming cmpu- 

t a t i o n a l  techniques they used, extracted and re ta ined fewer fac tors  

(Johnson extracted nine and re ta ined f i v e  while Jonassen and Peres ex- 

t rac ted  and retained seven). A s  w i l l  be seen i n  Chapter 4, the  present 

study re ta ined many more fac tors  than i n  these previous studies.  The 

reasons fo r  t h i s  di f ference a r e  discussed i n  Chapter 4. 



Selection of Variables and a R e v i e w  

of the Relevant L i te ra ture  

There a r e  an i n f i n i t e  number of var iables  t h a t  can be used t o  describe 

any environment, and, the more var iables  sampled, the  more comprehensive 

the f i n a l  description w i l l  be. Because the composition of the  derived 

fac tors  would depend on the nature of the o r ig ina l  var iables ,  the var iables  

i n  t h i s  study were selected on the bas i s  of relevance t o  the  research 

question. The hypothesized relevance of each var iable  t o  the  etiology of 

mental disorder was, i n  some cases, based d i r ec t ly  on the l i t e r a t u r e  con- 

cerning the precursors of mental disorder,  while i n  other cases, the  vari- 

ables were selected a s  possibly indexing some aspect of l i f e  i n  the  

community environment assumed t o  be favorable o r  unfavorable. 

I n  general, the  var iables  indexing the s o c i a l  environment were aggre- 

gates  (e.g. t o t a l  population, X of males i n  the  population) while the  

var iables  describing the physical environments were s ing le  measures re- 

fe r r ing  t o  the  school d i s t r i c t  as a whole. These two types of variables 

have been referred t o  as aggregate and global var iables  by Dogan and , 

Rokkan (1969), and i t  has been argued t h a t  the  two types of var iables  a r e  

incomparable and should not be analyzed together. It could fur ther  be 
1 '  

argued tha t  a s  the  persons admitted t o  Riverview contribute t o  the  

aggregates themselves, any correla t ions  between them and t h e i r  soc i a l  

aggregates would be of doubtful val idi ty .  

. 
Data col lect ion proceeded i n  the be l ie f  t h a t  these arguments were i 

n u l l i f i e d  by the ecological  design of the  study (see Chapter 1 fo r  a f u l l  
1 

discuss ion~of  t h i s  point). I n  ecological  epidemiological s tud ies  the  1 I 
procedure involves the  comparison of the differences i n  disorder r a t e s  

over a number of geographic areas and no immediate inferences a r e  made t o  1 1 1  ( 
I 



the individual case. Instead,  inferences are made t o  the  environmental 

differences between the geographic areas. I f  t h i s  study had incorporated 

demographic data  on individuals admitted t o  Riverview, the problem of 

drawing inferences t o  the individual case would have required considera- 

t ion,  

The derivation of each of the 75 variables  is described i n  some d e t a i l  

i n  Appendix A-3 and a l i s t i n g  of the eleven secondary sources from which 

data  were col lected can be seen i n  Appendix A-4. I n  order t o  f a c i l i t a t e  

discussion of the  nature of the  var iables ,  they were grouped i n  t e r n  of 

cer ta in  cOlPm?n q u a l i t i e s  (Table 3.1). 

TABLE 3.1 I , 

The Ten Groupings of the  75 Variables 

Group Number of 
Number Group Name Variables 

I 
11 

111 
I V  
v 

V I  
V I I  

V I I I  
I X  

X 

Community Organization 
Economics 
Education 
Health 
I so la t ion  
Physical Geography 
P o l i t i c a l  Behavior 
Population Figures, General 
Recreation 
Social  Health 

Total  

Description of the  Variables 

I Community Organization. The f i f t e e n  var iables  f a l l i ng  i n  the  f i r s t  

grouping were selected as re la t ing  t o  the  d i s t r i bu t ion  and dynamics of the  

populations within school d i s t r i c t s .  For example, the age of the  main 

coxanunity i n  the school d i s t r i c t  (variable 1 )  was included i n  t h i s  group- 1 
1 



ing t o  ind ica te  the  length of time t h a t  s o c i a l  a c t i v i t y  had exis ted i n  

an organized manner i n  the  area,  thus including a temporal dimension 

i n  the  description.  

TABLE 3.2 

Variables indexing Community Organization 

- - - -  - 

Community age, 1966 
Number of hamlets, 1961 
Towns 2500- pop., 1966 
Towns 2500-4999, 1966 
Towns 5000-9999, 1966 
Towns 10,000+, 1966 
Pop. i n  organized area,  
1961 

Pop. i n  hamlets, 1961 
Rural pop., 1961 
Town pop. density,  1961 
Non-town pop. density,  1961 
Pop. growth, 1956-61 
Pop. growth, 1961-66 
Town growth, 1961-66 
Natural pop. growth, 1966 

*Figures not  avai lable  f o r  Indians on reserves. 

Bearing i n  mind the findings of Far i s  and Dunham (1960) and the 

r e su l t s  of subsequent research r e l a t i ng  t o  c i t y  s i z e  and r a t e s  of mental 

disorder (e.g. Clausen & Ibhn, 1959), var iables  2 t o  6, indexing the 

number and s i z e  of ccmununities i n t o  which a d i s t r i c t ' s  population had 

gathered, were included i n  the  data set. As reviewed by Rose and Stub 

(1955), B u s s  (1966) and Suinn (1970), and discussed by Dunham (1961), i t  

has been found tha t  d i f fe ren t ia t ion  between geographic and socioeconomic 

s t a t u s  groups i n  terms of r a t e s  of mental disorder decreases as  c i t y  s i z e  

decreases. 

I n  a s imi la r  attempt t o  i s o l a t e  influences s imi la r  t o  those operating 

i n  Far is  and Dunham's or ig ina l  study (Faris & Dunham, 1960), f igures  on 
I 

population density i n  the organized areas  (variable 10) were included i n  , 

the  be l ie f  t h a t  the  degree of urban concentration of towns within school 

d i s t r i c t s  could be indexed by such a variable.  The computation of sep- 1 

a r a t e  measures of population density for  organized and unorganized (vari- I ' 

11 
I/ 



able  11) areas  represents a refinement over the  use of overa l l  mean 

population dens i t ies  of counties found i n  t he  analyses performed by 

Johnson (1958), Jonassen and Peres (1960) and Kendall (1963). 

The percentage of persons l iv ing  i n  hamlets (variable 8)  was consid- 

ered t o  be roughly equivalent t o  the r u r a l  non-farm var iable  t h a t  appears 

i n  much of the  sociological  l i t e r a t u r e ,  var iab le  9 t o  the  sociological  

var iable  r u r a l  farm population, and var iable  7, the  percentage of persons 

l iv ing  i n  organized areas ,  t o  the urban population var iab le  of ten used 

( in  U. S. census data ,  urban areas a r e  those of 2500 population and over). 

These var iables  were included a s  descr ipt ive of the  c lus te r ing  of the  

school d i s t r i c t s '  populations and a s  indexing environmental aspects such 

as inhabi tab i l i ty  of the  r u r a l  land. 

O f  the l a s t  four var iables ,  number 14, independent growth of organized 

areas,  has not appeared i n  any previous analyses. It was f e l t  t h a t  when 

analyzing regions with widely varying population dispersions i t  was 

important t o  dis t inguish between the growth of towns and growth of the 

area i n  general when they were independent. Town growth could be expected 

t o  co r r e l a t e  with increasing economic and s o c i a l  sophis t icat ion and sub- 

sequent soc i a l  change, whereas overa l l  d i s t r i c t  growth, while possibly in- 

d ica t ive  of economic well-being, could have an inconsequential e f f ec t  on 

the s o c i a l  environment, par t icu la r ly  i f  the  region was large. Differen- 

t i a t i o n  of na tura l  population growth (variable 15) from regional growth i n  

general (variables 12 and 13), thereby dist inguishing between population 

increase due t o  immigration and t o  na tu ra l  growth was f e l t  t o  be of 

importance because of the equivocal f indings regarding the re la t ionship of 

migration t o  mental disorder (Malzberg 6 Lee, 1956; Jaco, 1960; n e e  et. a l . ,  

1967). 



None of var iables  1 t o  6 o r  14 have appeared i n  previous analyses. 

However, var iables  s imi la r  t o  7, 8, 9, 12 and 13 were included by Johnson 

(1958) and Kendall (1963), while both Johnson (1958) and Jonaesen and 

Peres (1960) included a var iable  s imilar  t o  numbers 10 and 11 combined 

and Jonassen and Peres (1960) used var iables  7 and 15 and another combining 

12 and 13. 

I1 Economics, The frequent implication of socioeconomic var iables  i n  

the  etiology of mental disorders ascr ibes  an important r o l e  t o  the  var iables  

i n  t h i s  second grouping, Some readings relevant t o  t h i s  subject  include 

Far is  and Dunham (1960), Rose and Stub (1955), Hollingshead and Redlich 
4 

(1958), Gurin et. a l .  (1960). Jaco (1960), Dunham (1961), Reid (1961), 

Theodorson (1961), Srole et. a l .  (1962), Langner and Michael (1963), 

Leighton et. a l .  (1963), Buss (1966). Klee et. a l .  (1967), Sechrest and 
I 

Wallace (1967), Bloom (1966, 1968), Myers and Bean (1968) and Suinn (1970). 

TABLE 3.3 

Variables indexing Economics 

16. Increase i n  l iquor  22 , 
sa l e s ,  1959-63 

17. Liquor s a l e s ,  1963 23. 
18. Reta i l  sa les ,  1961 24. 
19. General M i l l  r a t e ,  1963 25. 
20. School M i l l  rate, 1963 26. 
21. Municipal debt, 1963 

27. 

Non-town property value, 
1961 
Town property value, 1961 
Mean male wage, 1961 
Female wage leve l ,  1961 
X of workers earning 
wages, 1961 
X of wage earners who were 
female, 1961 

Turning f i r s t  t o  the  var iables  tha t  have entered previous analyses, 

var iables  18 and 27, r e t a i l  s a l e s  and female wage earners,  were used i n  a 

nearly i den t i ca l  form by a l l  of Johnson (1958), Jonassen and Peres (1960) 

and Kenall (1963). It was expected tha t  the  former var iab le  would serve t o  , 
1 
I 



Ident i fy  the  more soc i a l ly  complex d i s t r i bu t ion  centers  of the province 

while the latter might index relevant s o c i a l  di f ferences  i n  terms of 

family s t ructure .  

Variables of d i f f e r en t  form but similar purpose t o  number 20, school 

m i l l  r a t e ,  were used by Jonassen and Peres (1960). This var iab le  was 

entered as an indicat ion of l oca l  school support beyond the contributions 

of the senior  l eve l s  of government. Variable 22, non-town property value, 

is reminiscent of the  farm value var iab le  used by Johnson (1958) and 

Kendall (1963), but,  while t h e i r  var iable  was s t r i c t l y  concerned with 

prosperity,  the  present var iab le  was included t o  index the  u t i l i t y  of 

r u r a l  land i n  addit ion t o  prosperity. 

The remaining var iables  were unique t o  t h i s  analysis  and re la ted  chief ly  

t o  urbanism and prosperity. Variables 16 and 17 were c i t e d  i n  the  Regional 

Index, t h e i r  source, as sens i t i ve  economic indicators ,  and were thus 

included a s  relevant t o  prosperity. The general  m i l l  r a t e  (variable 19),  

municipal debt (variable 21). town property value (variable 23) and the 

incidence of wage earning (variable 26) were a l l  considered t o  r e f l e c t  

aspects of prosperity and of s o c i a l  complexity such a s  t ha t  found i n  urban 

environments. Variables 24 and 25, r e l a t i ng  t o  male and female wage leve ls ,  

were considered d i r ec t ly  relevant t o  prosperity,  while the  female wage 

leve l ,  as i t  was expressed as  a percentage of the male wage leve l ,  was 

expected t o  r e f l e c t  s o c i a l  differences i n  a s imi la r  fashion t o  var iab le  27, 

the  percentage of female wage earners. 

111 Education. Educational l eve l  is a var iable  included i n  most epi- 

demiological s tudies ,  whether demographic o r  ecological  i n  design (see 

Chapter 1).  It was unfortunate t ha t  educational data  f o r  the adul t  popu- 

l a t i ons  were not available,  but i t  was f e l t  t ha t  the  included educational I 



variables  should provide an indicat ion of educational p rac t ices  and 

standards within the  school d i s t r i c t s .  

TABLE 3.4 

Variables indexing Education 

28. Mean c l a s s  s i ze ,  1966 31, Visual education circu- 
29. Excess of teachers over l a t i on ,  1966 

the  number of c lasses ,  32. High school attendance, 
1966 1966 

30, Per pupi l  expenditure, 
1966 

Citing precedent once again, var iable  32, high school attendance, has 

seen frequent use i n  previous s tudies ,  having entered the  community 

descr ipt ions  of Johnson (1958), Kendall (1963) and Jonassen and Peres 

(1960) as w e l l  a s  the  epidemiological s tud ies  of Bloom (1968) and Klee 

et. a l .  (1967). As low educational l eve l  generally tends t o  perpetuate 

poverty and its attendant ills, t h i s  var iable  could be expected t o  show 

covariation with some var iables  i n  groups I1 and X which r e l a t e  t o  economics 

and s o c i a l  heal th ,  respectively. 

The o ther  four var iables  were f e l t  t o  r e l a t e  more spec i f i ca l ly  t o  the 

qua l i ty  of education. The ro l e s  of var iable  30, per pupi l  expenditure on 

education ( in  t h i s  case, by the provincial  government) and the mean c l a s s  

s i z e  (variable 28) appeared i n i t i a l l y  t o  be obvious i n  t h i s  respect. How- 

ever, i t  became apparent during data  co l lec t ion  t h a t  the  re la t ionships  were 

more complex. Per pupi l  expenditure, f o r  example, was higher i n  r u r a l  

areas  where there were l e s s  pupils t o  a school building. 

Similarly,  v i sua l  education c i rcu la t ion  (variable 31), although included 

t o  index teacher e f f o r t ,  was compounded by the f a c t  t h a t  ce r t a in  more popu- 

lous school d i s t r i c t s  had t h e i r  own stock of v i sua l  a ids  and thus used 



fewer from the  Department of Education, a s  indexed here. This var iable  

became something of a rural-urban index, a s  d id  number 29, the excess of 

teachers over the  number of school divisions.  In  the l a t t e r  case, the  

raw da ta  suggested the  excess t o  occur mainly i n  more heavily populated 

areas. Thus i t  appeared t ha t  var iables  29 and 31 were serving two func- 

t ions  i n  ident i fying a rural-urban as wel l  a s  an educational qual i ty  

dimension. 

I V  Health. As i t  is generally more f ea s ib l e  t o  measure community 

heal th  i n  a negative ra ther  than pos i t ive  sense, t h i s  group of var iables  

was concerned mainly with morta l i ty  ra tes .  
+ 

TABLE 3.5 

Variables indexing Health 

i 

*33. Death r a t e ,  1966 
*34. Infant  death r a t e ,  1966 
*35. Hospital death r a t e ,  

1966 

36. Motor vehicle  deaths, 
1965-68 

37. Per cap i ta  hosp i ta l  
beds, 1961 

- - - -  

*Figures not avai lable  fo r  Indians on reserves. 

The extent t o  which var iables  s imi la r  t o  those indexing health i n  t h i s  

study have been used i n  environmental descr ipt ions  i n  the  past  suggests 

tha t  the  l e v e l  of public hea l th  is generally assumed t o  describe an 

important s o c i a l  dimension. In fan t  deaths (variable 34) appeared i n  t he  

taxonomic s tud ies  of Johnson (1958), Jonassen and Peres (1960) and Kendall 

(1963) and i n  the  epidemiological s tud ies  of Klee e t .  81. (1967) and 

Struening and Lehmann (1969). The overa l l  death r a t e  (variable 33) and 

possibly the  hosp i t a l  death r a t e  

re la ted  t o  the  prevalence of old 

(variable 35), although expected t o  be  

age i n  a d i s t r i c t ,  were included i n  the  



addi t ional  expectation tha t  they might r e l a t e  t o  measures of s o c i a l  dis-  

ruption. Death r a t e s  were used by a l l  of Johnson (1958), Jonassen and 

Peres (1960) and Kendall (1963). 

The purpose of including the hosp i ta l  death r a t e  (variable 35) i n  the  

data  s e t  was t o  obtain an inverse measure of sudden deaths. The motor 

vehicle death r a t e  (variable 36) was s imi la r ly  expected t o  index the 

prevalence of sudden and v io len t  demise. Johnson (1958) and Kendall (1963) 

used motor vehicle  death r a t e s  i n  t h e i r  analyses, while Jonassen and Peres 

(1960) used a more general measure of accidental  death. 

The per ~ a p i t a  hosp i ta l  beds var iable  (number 37) was considered t o  

f u l f i l l  two functions. I n  the f i r s t  place i t  could index the degree of 

heal th  concern i n  a community, a concern t h a t  might extend t o  mental health,  

the subject  of t h i s  study. A t  the same t i m e ,  it controlled fo r  the f ac t  

t h a t  non-hospital death r a t e s  (variable 35) could i n  some cases be in f la ted  

because extensive hosp i ta l  f a c i l i t i e s  a r e  unfeasible i n  some of the province's 

small communities. Thus i f  both the hosp i ta l  death r a t e  and the avai lable  

hosp i ta l  beds were t o  have s imi la r  loadings on the same fac tor  i t  would be  

possible t o  ru l e  out the assessment of accidental  deaths by tha t  factor .  

V Isolation.  Because some areas  of B. C. a r e  cut  o f f  from the outside 

world by grea t  distances and poor roads, it was f e l t  t o  be par t icu la r ly  

relevant t o  include var iables  indexing i so l a t ion  i n  t h i s  study. L i fe  i n  

such cornunities is less complex because of the grea te r  fami l ia r i ty  with 

the environment tha t  ensues when there  a r e  l e s s  people and l e s s  buildings 

with which t o  become familiar.  The s o c i a l  differences between small 

i so la ted  communities and la rger  more complex and l e s s  r e s t r i c t i ng  commu- 

n i t i e s  could be expected t o  have relevance t o  mental disorder ra tes .  



TABLE 3.6 

Variables indexing I so la t ion  

38. Distance from Riverview 39. Accessibi l i ty  by a i r  
Hospital 40. Impediments t o  land t r ave l  

41. Per cap i ta  phones, 1961 

- 

Variable 38, t he  dis tance from Riverview Hospital  t o  the  major town 

of each school d i s t r i c t ,  is s imi la r  t o  a va r i ab l e  used by Johnson (1958), 

t he  dis tance between the  county s e a t  and the  neares t  tuwn of 25,000 o r  

more. I n  t he  present  study, t he  dis tance from Riverview was chosen a s  a 

c r i t e r i o n  of i s o l a t i o n  pa r t l y  because Riverview is near Vancouver, but  

ch ie f ly  because the  def in i t ion  of mental d isorder  used i n  the  epidemio- 

l og i ca l  ana lys i s  involved admission t o  t h a t  hospi ta l .  It has been 

hypothesized (see Jaco, 1960; Suinn, 1970) t ha t  one of the  reasons f o r  

t he  consis tent ly  lower r a t e s  of psychia t r ic  treatment i n  r u r a l  areas  may 

be due t o  decreased a v a i l a b i l i t y  of mental 

of t h i s  hypothesis and its corollary,  t h a t  

cons i s t  of more severe disorders ,  was f e l t  

t h i s  dis tance measure. 

hea l th  f a c i l i t i e s .  The t e s t i ng  

the  r u r a l  admissions would 

t o  be f a c i l i t a t e d  by the  use of 

While var iab le  38 referred t o  automobile t r ave l ,  var iable  40, imped- 

iments t o  land t rave l ,  was added t o  index the  complications t h a t  would 

surround such travel .  Variable 39, indexing t h e  f e a s i b i l i t y  of a i r  t r ave l ,  

was included a s  an addi t iona l  measure of i s o l a t i o n  and t o  control  f o r  the  

f a c t  t ha t ,  while some regions a r e  almost inaccess ible  by road, they a r e  

only a few hours removed by a i r .  Thus, spuriously high highway i so l a t i on  , 

scores could be controlled for.  

Per cap i ta  phones (variable 41) was used t o  r e f e r  t o  i so l a t i on  within 

d i s t r i c t s .  Although i t  is commonly believed, a f t e r  Far i s  and Dunham (1960), 



t h a t  s o c i a l  i so l a t i on  is a problem of the  inner c i t y ,  it does not appear 

unreasonable t o  suspect t h a t  the  type of s o c i a l  i so l a t i on  which occurs 

when in te rac t ion  opportunit ies do not e x i s t ,  as i n  the  case of a person 

i n  a r u r a l  environment with no telephone, could have s imi la r  e t i o log ica l  

implications t o  the  s o c i a l  i so l a t i on  hypothesis. Kohn and Clausen (1955) 

found tha t  any soc i a l  i so l a t i on  which t h e i r  sample of psychiatr ic  pa t ien ts  

had experienced appeared t o  be due more t o  poor s o c i a l  s k i l l s  than 

physical isolat ion.  However, such a finding does not  preclude the possi- 

b i l i t y  t h a t  physical, and therefore  s o c i a l  i so la t ion ,  may fos t e r  the develop- 

ment of mental disorders. 
I 

V I  Physical Geography. Despite h i s  inclusion of f i ve  climate var iables ,  
I 

Johnson (1958) obtained no pa r t i cu l a r  climate dimension i n  h i s  taxonomy. 

Because of the l imited information supplied by the var iables ,  only two of 
, 

them were used by Kendall (1963) i n  h i s  adaptation of Johnson's data. The 

present se lec t ion  of c l imat ic  var iables ,  designed with a view t o  assessing 

the extremity of climate, were expected t o  prove more informative because 

of the  wide range of climates t o  be found i n  B. C. 

TABLE 3.7 

Variables indexing Physical Geography 

42. Elevation 46. Mean winter p rec ip i ta t ion  
43. Ruggedness of t e r r a in  47. Mean srmwer-winter I 

44. Mean winter temperature prec ip i ta t ion  difference 
45. Summer-winter temperature 48. Annual f rost - f ree  days 

difference I 

Reviews of the l i t e r a t u r e  on the e f f ec t s  of c l imat ic  conditions on 1 

behavior ind ica te  t ha t  

(Tromp, 1968; Sechres t 

t h i s  topic  has a t t rac ted  i n t e r e s t  fo r  many years 

6 Wallace, 1967). Unlike i n  the present study, 



where the aim was  t o  assess the  overa l l  influence of varying types of 

climates, most s tud ies  r e l a t i ng  behavior, both abnormal and normal t o  

meteorological var ia t ion,  have been concerned with var ia t ion  over time 

rather  than across regions ( for  example, see Cerbus, 1970; Edelstein e t .  

a l . ,  1966; Friedman et. a l e ,  1965; Pantleo, 1970; Tromp, 1968). However, 

the  findings suggested by some of these longi tudinal  s tud ies  appear t o  

be su i tab ly  applicable t o  cross-regional studies.  For example, Tromp's 

(1968) observations of hospitalized schizophrenics indicated t h a t  t h i s  

disorder may involve a disruption of the thermoregulation mechanism, w i t h  

the r e s u l t  t h a t  greater  than normal s t r e s s  and therefore res t lessness  is  

experienced i n  periods of temperature change. Tromp (1968) a l so  suggested 

tha t  the  grea te r  res t lessness  exhibited by h i s  patdents i n  the  winter 

months could be re la ted  t o  a lack of sunlight,  Of i n t e r e s t  i n  the  study 

of aggressive acts, par t icu la r ly  suicide and crime, is the finding t h a t  

these, l i k e  schizophrenic res t lessness ,  appear t o  be associated with changes 

i n  the weather. It could be hypothesized then, t ha t  i n  c l imat ic  regions 

with generally changeable weather o r  decreased sunl ight ,  the  aggravation 

of the  above disorders could r e s u l t  i n  higher r a t e s  of mental hosp i ta l  

admission. 

While var iables  44 t o  48 were included i n  an attempt t o  assess c l imat ic  

influences,  the  choice of var iable  42 was based on the poss ib i l i t y  t h a t  

there  might be differences i n  elevation leve ls  between school d i s t r i c t s  

su f f i c i en t  t o  c rea te  differences i n  the functioning of the hypothalamic- 

p i tu i t a ry  system s imi la r  t o  the e f f ec t s  of weather (Tromp, 1968). Variable 

43, on the other hand, was included t o  index the v i sua l  environment a s  i n  

the  s tud ies  of environmental psychologists 

Sonnenfeld (1969). 

such a s  Shafer (1969) and 



V I I  P o l i t i c a l  Behavior. Measures of voting behavior were included 

mainly t o  ind ica te  community a t t i tudes .  The only study using s imi la r  

measures was   loom's (1968), i n  which memberships i n  f i v e  organizations 

were used a s  indicators  of "Community Participation".  

TABLE 3.8 

Variables indexing P o l i t i c a l  Behavior 

49. X of regis tered voters  5 X Social  Credit Vote, 1966 
voting i n  Provincial  52. X Liberal  vote, 1966 
e lec t ion ,  1966 53. X N.D.P. vote, 1966 

50. X spoiled ba l lo t s ,  1966 

Variable 49, the  number of regis tered voters  who voted i n  the  Provincial  

e lec t ion  of 1966, was considered t o  ind ica te  the  degree of involvement i n  
! 

soc i a l  respons ib i l i t i es  f e l t  within a community. Thus, i t  might be expected 

tha t  a low turn-out of voters  could ind ica te  feel ings  of a l ienat ion i n  

regard t o  society  a t  large. Alienation and anomie have frequently been 

implicated i n  the  etiology of mental disorder  (Michael, 1967). 

The percentage of spoiled ba l lo t s  ca s t  (variable 50) w a s  not  included 

fo r  any specif ied reason. It was f e l t  t h a t  i t  might r e l a t e  t o  leve ls  of 

education o r  in te l l igence ,  but there  w a s  not  a formulated expectation, on 

the bas i s  of inspection of the  raw da ta  o r  on theore t ica l  grounds a s  t o  

how i t  would function i n  the f ac to r  analysis.  

Variables 51 t o  53 represented the range of p o l i t i c a l  opinion within 

each school d i s t r i c t ,  with Social  Credit voting considered the most 

conservative, N.D.P. the  most s o c i a l i s t i c ,  and the Liberals i n  between, 

I n  addit ion,  as  the Social  Credit par ty  was re-elected i n  1966, i t  was 

f e l t  t ha t  a predominance of Social  Credit voting could index community 

s a t i s f ac t ion  with the s t a tu s  quo, which i n  turn,  could be re la ted t o  mental 



disorder r a t e s  . 
V I I I  Population f igures ,  general. Reidn (1960), a s  mentioned 

In  Chapter 1, spoke of dividing populations i n  terms of t i m e ,  place,  

and person when seeking epidemiological information. While t h i s  

study was aimed primarily a t  d ivis ions  on the  bas i s  of place,  t he  

var iables  within t h i s  grouping were se lec ted  as r e l a t i ng  t o  person 

cha rac t e r i s t i c s  wi thin  the place divis ions  o r  school d i s t r i c t s .  

Thus, some account was taken of the  d i s t r i bu t ion  within  regions of 

groups i den t i f i ed  as high and l o w  r i s k  groups i n  previous s tudies .  

TABLE 3.9 

Variables indexing Population Figures, General 

54. Total  population, 1966 57. X of pop. 65 years+, 
5 5  X of pop. 15 years+, 1966 

1966 58. X of Indians i n  pop.. , 1966 
56. X of males i n  pop. , 59. Median age, 1966 

1966 60. F e r t i l i t y  r a t e ,  1966 
61. Marriage r a t e ,  1966 

- 

High r i s k  groups were i den t i f i ed  by var iables  55 t o  57. Those 

over 15 years of age (variable 55) comprised t he  t o t a l  population 

which was a t  r i s k  of admission t o  Riverview Hospital,  s ince  t h a t  

hosp i ta l ,  a s  an adul t  f a c i l i t y ,  ra re ly  admits persons under 15 

years  of age. The percentage of males i n  the  population (variable 

56) i den t i f i ed  the  sex d i s t r i bu t ion  of t he  d i s t r i c t  and, perhaps 

more importantly, t he  extent of excess of s i n g l e  males, a group 

with a high probabi l i ty  of suffer ing mental disorder (Rose & Stub, 

1955; Buss, 1966; Suinn, 1970). Similarly,  while var iable  57, 

which defines the  group of retirement age, might i den t i fy  some 

aspects of a community's s o c i a l  atmosphere, i t  a l so  i den t i f i e s  

a group found suscept ible  t o  mental disorder. 



Variable 59, median age, was included t o  r e f ine  the  de f in i t i on  of the  

age composition of the  d i s t r i c t s .  Thus, i n  a d i s t r i c t  with many old 

people and a high median age overall ,  the environment might be  less 

conducive t o  mental breakdown for  e lder ly  persons than i n  an area with 

the welfare of old people of lower pr ior i ty .  Variables s imilar  t o  

number 55 were used by Jonassen and Peres (1960), 56 and 59 by Johnson 

(1958), Kendall (1963) and Bloom (1968), and 57 by Johnson (1958), 

Kendall (1963) and Jonassen and Peres (1960). 

While the  s i z e  of the  t o t a l  population (variable 54) did not iden t i fy  

a high r i s k  group d i rec t ly ,  it was considered relevant t o  identifying 

rural-urban d ive rences  because urban areas should show higher r a t e s  of 

disorder ( ~ o s e  & Stub, 1955; Jaco, 1960; Suinn, 1970). The percentage of 

Indians i n  the  population (variable 58), on the  other hand, was considered 

primarily relevant t o  the soc i a l  environment of the  r e g i o k .  This e thnic  

minority was not  hypothesized t o  show any pa r t i cu l a r  r e l a t i on  t o  admission 

r a t e s  because of the  varying reports i n  the  l i t e r a t u r e  regarding non-white 

minority groups (Rose & Stub, 1955; Jaco, 1960; Murphy, 1961, Suinn, 1970). 

The importance of t he  influence on the s o c i a l  environments of communities by 

minority groups which a r e  subject  t o  prejudice i s  implied i n  the  inclusion 

of s imi la r  var iables  by Johnson (1958), Kendall (1963) and Jaco (1960). 

The t o t a l  population var iable  (number 54) previously appeared i n  the  commu- 

n i t y  taxonomies of Johnson (1958), Kendall (1963) and Jonassen and Peres 

(1960). 

F e r t i l i t y  r a t e s  (variable 60) , as  opposed t o  marriage r a t e s  (variable 

61) which have not appeared i n  previous s tud ies ,  were used i n  the  epidemi- 

ological  s tudies  of both Klee et. a l .  (1967) and Bloom (1968). Although 

the f e r t i l i t y  r a t e  may appear s imilar  t o  var iab le  15, na tura l  population 

growth, the  former involved the adjustment of the  number of b i r t h s  f o r  



the  number of women of child-bearing age while the  latter adjusted the 

excess of b i r t h s  over deaths f o r  the  t o t a l  population. Thus, while a 

correla t ion between these two var iables  might be expected, it could be 

of only moderate o r  even low proportions. Both f e r t i l i t y  and the  marriage 

r a t e  could be expected t o  index the preponderance i n  a region of young 

married adul ts ,  a group a t  low r i s k  of developing mental disorder (Rose 6 

Stub, 1955; Buss, 1966; Suinn, 1970). 

I X  Recreation. The inclusion of recrea t iona l  var iables ,  not t o  be 

found i n  previous s tudies ,  was based on two suppositions. I n  the  f i r s t  

place, i t  could be hypothesized t h a t  i n  an area  with more recreat ional  

f a c i l i t i e s  there  would be more community cohesiveness i n  t h a t  organized 

e f f o r t  had been expended t o  make these f a c i l i t i e s  available.  Once such 

f a c i l i t i e s  were avai lable  they could be expected t o  contribute t o  

community mental heal th  by providing adaptive s o c i a l  and emotional out- 

lets. The second reason f o r  using these var iables  lay  i n  the  f a c t  t h a t  

tourism is a major factor  i n  B. C . ' s  economy, and i t  was expected tha t  

these var iables  could iden t i fy  communities where t o u r i s t  t rade was 

important. Such communities might be expected t o  contain differences i n  

s o c i a l  s t ruc tu re  a s  compared t o  more conventional communities. 

TABLE 3.10 

Variables indexing Recreation 

62. Extent of na tura l  
recreat ional  f a c i l i t i e s  

63. Acreage i n  public parks 
and playgrounds, 1966 

64. Grants t o  recreat ion 
commissions, 1966 

65. Hotel and motel un i t s  
per capi ta ,  1961 

Specif ical ly ,  var iables  63 and 64 referred t o  recreat ional  f a c i l i t i e s  

f o r  the  permanent res idents  of the d i s t r i c t s ,  while var iable  62, and 



especial ly  var iab le  65 re fe r red  t o  aspects of tourism. 

X Social  Health. Because many of them a r e  commonly believed t o  be 

re la ted  t o  the  incidence and prevalence of mental d isorder ,  var iables  

s imi la r  t o  those found i n  t h i s  grouping have seen more use i n  epidemi- 

ological  than taxonomic s tudies .  The work of Far i s  and Dunham (1960) 

was the  f i r s t  t o  show t h a t  mental disorder r a t e s  i n  urban areas were 

d i s t r ibu ted  i n  a s imi l a r  manner t o  the  rates of delinquency, unemployment 

and communicable disease  observed by human ecologis ts  (Theodorson, 1961). 

Similar measures t o  some of those i n  t h i s  grouping were used i n  the  

S t i r l i n g  County study (Leighton et. al., 1963; Leighton, 1961) t o  iden t i fy  

communities showing socio-cultural  d i s in tegra t ion ,  while the  implications 

of Far i s  and ~unham's (1960) study have l ed  t o  demographically designed 

research centering on the  question of s o c i a l  s t a t u s  and mental disorder 

(e.g., Xollingshead & Redlich, 1958; Myers & Bean, 1968). 

TABLE 3.11 

Variables indexing Social  Health 

66. Avai lab i l i ty  of community 
mental hea l th  f a c i l i t i e s ,  
1964-67 

67. Referrals t o  cammunity 
mental hea l th  c l i n i c s  

68. Admissions t o  public 
g e r i a t r i c  f a c i l i t i e s ,  
1965-68 

69. Admissions t o  Woodlands 
school, 1965-68 

70. Delinquency r a t e ,  1965-67 
71. Welfare recipiency, 

1965-67 
72. Welfare expenditure per  

rec ip ien t ,  1966-67 
*73, I l legi t imacy r a t e ,  1966 
74, Alcoholics Anonymous 

membership, 1966 
75. Number of Alcoholics 

Anonymous groups, 1966 

* Figures not  avai lable  fo r  Indians on reserves. 

The f i r s t  four var iables  i n  Table 3.11 have been more commonly used, 

i n  epidemiological s tud ies ,  t o  serve a s  c r i t e r i o n  ra ther  than pred ic tor  

measures a s  i n  the  present case. This study was not concerned with other  



cases of mental disorder than those admitted t o  Riverview Hospital,  but 

it was f e l t  t ha t  whatever other  measures were ava i lab le  could be used t o  

c l a r i f y  t he  Riverview information. Thus, i f  i t  was found t h a t  the  

ava i l ab i l i t y  of mental hea l th  f a c i l i t i e s  wi thin  the  community (variable 

66) had an inverse re la t ionship with r a t e s  of admission t o  Riverview, the  

pos s ib i l i t y  of successful  prevention of more se r ious  disorders  by the  

community mental heal th  programs might be indicated.  A s imi la r  inference 

could be suggested by high r a t e s  of r e f e r r a l  t o  community mental heal th  

c l i n i c s  (variable 67) i f  accompanied by low r a t e s  of admission t o  

Riverview. Both these var iab les  were considered necessary i n  order t o  
4 

help explain any unusually high o r  low incidence r a t e s  within communities. 

Variables 68 and 69, new admissions t o  publ ic  i n s t i t u t i o n s  f o r  s e n i l i t y  

and mental re ta rda t ion ,  were considered less d i r ec t l y  re la ted  t o  Riverview 

admission r a t e s  than var iables  66 and 67. And, while var iab le  67, the  

r e f e r r a l s  t o  community mental hea l th  c l i n i c s ,  was expected t o  r e l a t e  t o  

will ingness within the community t o  seek psychotherapeutic ass i s tance  

before hosp i ta l iza t ion  was necessi ta ted,  i t  was expected t h a t  var iables  68 

and 69 might r e l a t e  t o  t he  community's tendency t o  r e j e c t  deviants, a 

tendency which could, i n  turn,  r e l a t e  t o  Riverview admission ra tes .  

A s  mentioned above i n  regard t o  the  pioneering study of Far i s  and 

Dunham (1960), corre la t ions  between delinquency r a t e s  and other  measures 

of s o c i a l  disorganization including mental disorder have long been estab- 

l ished.  It is, then, not surpr is ing t o  f ind delinquency r a t e s  such a s  

included here  i n  var iab le  70, i n  the  epidemiological s tud ies  of Leighton 

et. a l .  (1963), Klee et. a l .  (1967), Bloom (1966, 1968) and Struening 

and Lehmann (1969), and i n  the county taxonomy of Jonassen and Peres 

(1960). Like juvenile delinquency, i l l e g i t i m a t e  b i r t h s  (var iable  73) and 

welfare recipiency (var iable  71) may be surface manifestations of mental 



disorder ,  while t h e  amount of welfare  a s s i s t a n c e  a v a i l a b l e  i n  a community 

(var iable  72) may r e f l e c t  t h e  e x t e n t  t o  which t h a t  community i s  perpetu- 

a t i n g  poverty and thereby f a c i l i t a t i n g  t h e  development of mental disorder.  

Welfare f igures  were used by Jonassen and Peres (19601, Klee et. a l .  (1967) 

and Struening and Lehmann (1969), while Bloom (1968) s a t i s f i e d  approximately 

the  same purpose by using unemployment r a t e s .  Both Klee et .  al. (1967) 

and Struening and Lehmann (1969) used i l l eg i t imacy  r a t e s  a s  one of t h e i r  

criteria of s o c i a l  d isorder .  

The only va r iab les  s i m i l a r  t o  numbers 74 and 75 t o  e n t e r  previous 

analyses were Bloom's (1968) r e l a t i n g  t o  club membership. However, t h e  

measures used here ,  r e l a t i n g  t o  Alcoholics Anonymous a c t i v i t y ,  were f e l t  t o  

b e  of more d i r e c t  relevance t o  t h e  research problem than Bloom's because 

they d i r e c t l y  assessed a type of community p a r t i c i p a t i o n  i n  dealing with a 

mental h e a l t h  problem. These f igures  were f e l t  t o  b e  most d i r e c t l y  re levan t  

t o  r a t e s  of alcoholism and, a s  many of t h e  b r a i n  damage cases were due t o  

alcoholism, t o  b r a i n  damage r a t e s .  A s  i n  t h e  case  of v a r i a b l e  67, r e f e r r a l s  

t o  community mental hea l th  se rv ices ,  i t  could be  expected t h a t  high scores  

on these  v a r i a b l e s ,  i f  i n  combination wi th  low rates of  admission t o  

Riverview, would r e f l e c t  a tendency t o  seek a s s i s t a n c e  wi th in  t h e  community 

be fore  h o s p i t a l i z a t i o n  was required.  

Summary 

The chapter  was introduced with a d iscuss ion of t h e  growing i n t e r e s t  

wi th in  psychology i n  environmental ecological  c o r r e l a t e s  and determinants 

of behavior. This concern was shown, through a review of t h e  h i s t o r y  of 

s o c i a l  environmental c l a s s i f i c a t i o n ,  t o  have been a recur ren t  one i n  t h e  

s o c i a l  sc iences  i n  general .  Factor  a n a l y t i c  c l a s s i f i c a t i o n  methods were 

suggested t o  be  super ior  t o  those of c l u s t e r  ana lys i s  and both of these  t o  

o lde r  i n t u i t i v e  schemes. 



Various s i z e s  and types of 

t o  fac tor  analysis ,  but cities 

geographical regions have been subjected 

have received the  most a t t en t ion  over all. 

However, pa r t i cu l a r  a t ten t ion  was  focussed i n  t h i s  chapter on the county 

taxonomies of Johnson (1958), Jonassen and Peres (1960) and Kendall (1963) 

because the school d i s t r i c t s  t o  be analyzed i n  the  present study were 

closely comparable t o  counties. The advantages of using rate data ra ther  

than raw da ta  and the differences between the more objective factoring 

techniques used i n  the present study and i n  Kendall's (1963) a s  compared 

t o  the  two e a r l i e r  ones were discussed. 

The seventy-five var iables  measuring aspects of the  environments within 

the seventy-eight school 
I 

discussed and jus t i f ied .  

bas i s  of t h e i r  relevance 

established by reference 

d i s t r i c t s  entering the analysis  were then presented, 

They were selected,  fo r  the  most pa r t ,  on the 

t o  the etiology of mental disorder,  and t h i s  w a s  

t o  the psychological l i t e r a t u r e .  
I 

For convenience of discussion, the  seventy-five var iables  were grouped 

i n t o  ten categories:  (1) Community Organization -- the types of towns 

and population d is t r ibu t ion  within the d i s t r i c t s  (2) Economics -- sa l e s  

volumes, taxes, wages and property values (3) Education -- the  use and 

qual i ty  of educational f a c i l i t i e s  (4) Health -- heal th  services  and mortal- 

i t y  r a t e s  (5) I so la t ion  -- ava i l ab i l i t y  of Vancouver and of soc i a l  in te r -  

action i n  general (6) Physical Geography -- climate and type of t e r r a i n  

(7) P o l i t i c a l  Behavior -- extent and type of voting (8) Population Figures, 

General -- age, sex, e thnic  d i s t r ibu t ions ;  b i r t h  and marriage r a t e s  

(9) Recreation -- extent of recreat ional  f a c i l i t i e s  fo r  both res idents  and 

t o u r i s t s  (10) Social  Health -- use and ava i l ab i l i t y  of community mental 

heal th  services ,  welfare recipiency, delinquency and i l legi t imacy r a t e s ,  

the  prevalence of Alcoholics Anonymous. 



I t  was fe l t  that this selection of variables represented a broad and 

appropriate sample of the infinite set of variables with possible relevance 

to mental disorder rates. 



CHAPTER 4: The Environmantal Taxonomy 

Considerations i n  the Collection of the  Environmental Data 

Data Collection 

The environmental data  were derived from eleven secondary sources a s  

l i s t e d  i n  Appendix A-4. When f igures  were l i s t e d  by school d i s t r i c t ,  as 

i n  references 4, 5, 7 and 8, the  da ta  were simply transcribed and converted 

t o  per capi ta  r a t e s  using the appropriate subgroup of the  population. 

Wherever possible,  per  cap i ta  r a t e s  were used i n  order t o  maximize the 

meaningfulness of the  da ta  (see Chapter 3) and t o  avoid obtaining a general 

population fac tor  when the factor  analysis  of the  school d i s t r i c t s  w a s  per- 

formed (~ohnson, 1958), 
11 

I n  the other  secondary sources, the  da ta  were grouped i n  a var ie ty  of 

ways, none of which corresponded t o  school d i s t r i c t s .  The geographical 

divis ions  i n  these other  sources were, i n  most cases,  smaller than school 

d i s t r i c t s  i.e., pol l ing s t a t i ons  (reference 2),  weather s t a t i ons  (reference 

3),towns within census d i s t r i c t s  (reference 6), organized areas  such as 

municipali t ies,  cities and v i l lages  (reference 9). towns within e igh t  I 

provincial  regions (reference 10) and cities, munic ipavt ies ,  v i l l ages  and 

R, C, M. P. detachments (reference l l ) ,  Each town, v i l l age ,  weather s t a t i on ,  

etc. was located by school d i s t r i c t  and a l l  t he  values within each school 

d i s t r i c t  transcribed, summed and standardized as deemed appropriate. De- 

tails of these operations can be seen i n  Appendix A-3. 
I 

It was generally necessary t o  use s t a t i s t i c a l  regions of smaller s i z e  

than school d i s t r i c t s  t o  avoid cumbersome and inaccurate prorated estimates. 

Because of t h i s ,  some potent ia l ly  i n t e r e s t i ng  provincial  government f igures  

could not .be used. Conversely, although i t  would have been possible,  with 

the census f igures  f o r  1961, t o  regroup the  many very small enumeration 



areas of the  province t o  correspond to  school d i s t r i c t s ,  it would have 

been a long and tedious task yie lding only f i v e  year  o ld  approximations 

upon completion. 

Estimation of Missing Data 

Tvo pa r t i cu l a r  problems of data  est imation were encountered i n  the  

da t a  col lect ion.  F i r s t ,  there  were cases where geographic divis ions  i n  

the da ta  sources were la rger  than o r  overlapping between school d i s t r i c t s ,  

and second, there  was incomplete reporting of some f igures .  The necessi ty  

of finding su i t ab l e  solut ions  f o r  these problems was considered pa r t i cu l a r ly  

important f o r  a fac tor  ana ly t ic  study such as the  present one, because 

f a c t o r  ana ly t ic  operations require  Gramian o r  "true" cor re la t ion  matrices 

and often f ind missing data  cor re la t ion  matrices unsolvable. 

I n  the  f i r s t  case mentioned above, approximations were made on the  bas i s  

of the  avai lable  evidence. For example, i n  t he  V i t a l  S t a t i s t i c s  da ta  

(reference 6) ,  f igures  were given only f o r  towns within census d i s t r i c t s  

and f o r  "others". When census d i s t r i c t  boundaries did not coincide with 

school d i s t r i c t  boundaries, i t  was necessary t o  estimate the  d i s t r i bu t ion  

of  the  "others" by comparing census d i s t r i c t  and school d i s t r i c t  boundaries 

while considering population density and d i s t r i bu t ion  i n  the  a rea  i n  ques- 

t ion.  Similarly,  i n  the  Regional Index (reference 8), although the  regional 

boundaries were generally i den t i ca l  with school d i s t r i c t  boundaries, there  

were two cases where regions included p a r t s  of adjacent school d i s t r i c t s  

i n  addi t ion t o  a s ing le  school d i s t r i c t ,  and two cases i n  which more than 

one school d i s t r i c t  comprised one region. Again, population density and 

d i s t r i b u t i o n  guided the  estimations made. 

An addi t ional  missing data problem arose i n  cases i n  which f igures  fo r  

Indians on reserves were t o t a l l ed  separate ly  from the t o t a l s  f o r  the  rest 

of  the  population. This was most evident i n  the  V i t a l  S t a t i s t i c s  da ta  



where the  Indians were only located by census d i s t r i c t ,  thereby presenting 

an almost impossible t ask  f o r  assignment t o  school d i s t r i c t .  As a r e s u l t ,  

Indian r a t e s  had t o  be excluded from eleven of the  aggregate var iables .  

The o ther  missing data  were dea l t  with by more empirical  means, 

deriving l e a s t  squares estimates of the  missing cases. This was possible 

because the  majority of the  da ta  were already ava i lab le  f o r  each of the  

school d i s t r i c t s  with missing cases. The var iab les  i n  question, with the  

number of cases missing f o r  each, a r e  l i s t e d  i n  Table 4.1. 

TABLE 4.1 

Variables f o r  which Least Squares Estimates 

were made of  iss sing Data Points 

Variable Number of 
Number Variable Name Missing Cases 

Increase i n  l iquor  s a l e s ,  
1959-63 
Liquor s a l e s ,  1963 
Reta i l  s a l e s ,  1961 
General M i l l  r a t e ,  1963 
School M i l l  r a t e ,  1963 
Municipal debt, 1963 
Non-town property value, 
1961 
Mean male wage, 1961 
Female wage l eve l ,  1961 
X of workers earning wages, 
1961 
X of wage earners who were 
female, 1961 
Acreage i n  public parks and 
playgrounds, 1966 

The f i r s t  s tep  i n  making the  l e a s t  squares estimations involved the  

computation of a missing data  cor re la t ion  matrix f o r  unequal numbers of 
I 

cases. For each p a i r  of var iables  entering a correla t ion,  i f  one member I 

1 

of the  p a i r  was missing, the  other  was omitted. Then, step-wise multiple 



regressions f o r  each of the  variables with missing data,  w i n g  as pre- 

d i c to r s  a l l  variables with no missing data,  were performed. The 

regression weights and constants derived f o r  the  estimation of each 

var iable  a r e  given i n  Appendix A-3. 

Having obtained the regression weights and constants f o r  each vari-  

able ,  it was then possible t o  estimate the missing data  points f o r  

individual school d i s t r i c t s .  This was accomplished by solving the re- 

gression equation with the raw predictor scores entered. 
I 

Limitations of the Data 
I! 

The present data  set, l i k e  most, was not completely perfect  f o r  the  

purpose at  hand, t ha t  purpose being the description of the environments I 
I 

L i 

in 78 school d i s t r i c t s  of B. C. between 1965 and 1968, the  period during 

which the  pa t ien t  population entered and l e f t  Riverview Hospital. The 
i 
I 

two most important l imita t ions  were f e l t  t o  be the  necessi ty  t o  estimate I 
I 
I 

missing da ta  and the unavai labi l i ty  of 1965 through 1968 f igures  fo r  I 

I j 
most variables.  On the other hand, two pa r t i cu l a r  s t rengths  i n  the da ta  I 

I 

set were considered t o  be tha t  there  were no problems of representat ive Ij I 
sampling simply because the whole population had been used and tha t  the  I I 

IR 

selected variables,  as described i n  Chapter 3, were appropriate t o  the  
I 
I 

purpose at  hand. 

The possible sources of b ias  i n  estimating missing da ta  were twofold i 

because two estimation methods had been used. The f i r s t  method discussed ! I 

above, t h a t  of estimating the d i s t r ibu t ions  of cases within regions on t 

ljjl 
the  bas i s  of knowledge of population d is t r ibu t ion  and density,  could have /I 

(I1 

introduced b i a s  because the assumption of relevance t o  population d i s t r i -  11 I# 

Y 

I t  
bution and density may have been unjustif ied.  The l e a s t  squares estima- 

t ion ,  the  second method, was subject  t o  a s imilar  source of b ias  i n  t h a t  



i t  was assumed tha t  the  multiple regression solut ions  fo r  var iables  with 

missing data  were the same as they would have been i f  no da ta  had been 

missing. However, as the  majority of the da ta  were not affected by these 

possible sources of b ias ,  data  anlysis  proceeded on the assumption tha t  

the complete da ta  s e t  w a s  a c lose  and va l id  approximation of t ha t  which 

would have been obtained were more information available.  

The dates on which the data  had been or ig ina l ly  col lected,  although 

not always coincident with the  dates t o  which the diagnostic da ta  referred,  

represented the bes t  avai lable  data. Basically, it was assumed tha t  the  

values of the  var iables  when they were measured i n  1961 o r  1963 were 

s imi la r  t o  the values between 1965 and 1968 and t h a t  any changes t h a t  had 

occurred had a l so  occurred i n  the  province a s  a whole. I n  many cases, 

data  fo r  1966 alone were used. A s  1966 was the median year of the  data 

col lect ion period, it was f e l t  t ha t  the  1966 f igures  were probably su i tab ly  

representative of the 1965 through 1967 period. 

The Factor Analysis 

Once the set of raw data was complete with missing data  estimations 

included, a f i n a l  correla t ion matrix was computed and subjected t o  Pr incipal  

Component analysis. (The environmental components a re ,  however, referred t o  

a s  fac tors  t o  avoid confusion with the canonical components discussed i n  

Chapter 6). A l l  calculations were performed i n  double precision i n  order 

t o  minimize rounding error.  The f i r s t  twenty fac tors  i n  the  unrotated 

fac tor  matrix had eigenvalues greater  than 1.00, and, i n  order t o  f a c i l i t a t e  

the  f i n a l  choice of the number of factors  t o  be retained, seventeen t o  

twenty-two factors  were subjected t o  Varimax rotat ion.  An eighteen fac tor  

solut ion was 

matrix of 22 

selected as  the most meaningful. The correla t ion matrix, the  

unrotated Pr incipal  Component fac tors  and the matrix of 18 



Varimax rotated fac tors  can be seen i n  Appendices B-1, B-2 and B-3, 

respectively. 

As mentioned previously (Chapter 3) ,  the  number of fac tors  retained 

i n  t h i s  taxonomy grea t ly  exceeded tha t  i n  other  relevant taxonomies. 

To r e i t e r a t e ,  Johnson (1958) retained f i v e  fac tors ,  Jonassen and Peres 

(1960) retained seven, and Kendall (1963) re ta ined eight.  The obvious 

and c l ea r  simple s t ruc tu re  of so many fac tors  i n  the  present study indi- 

cated tha t ,  i n  order t o  provide t h i s  broad range of independent measures, 

a broader se lec t ion  of var iables  had entered the analysis  than i n  the  

e a r l i e r  studies.  

Although the  small percentages of variance i n  the data  s e t  accounted 

f o r  by some of the  l a t e r  fac tors  (see Table 4.2) could be c i t ed  a s  an 

argument against  re ta ining those factors ,  such an argument was rejected. 

The reason behind t h i s  posi t ion was previously s t a t e d  on page%: there  

a r e  an i n f i n i t e  number of variables t ha t  can be used t o  describe any 

environment, and, the  more var iables  sampled, the  more comprehensive the 

f i n a l  description w i l l  be. I f  more variables re la ted  t o  those tha t  

appeared i n  the smaller fac tors  had been included i n  the  data  s e t ,  the same 

dimensions would have accounted fo r  more variance and thus appeared more 

important than they did i n  the  present analysis.  I n  other  words, j u s t  

because a fac tor ,  as a r e su l t  of var iable  sampling, accounts f o r  a lesser 

amount of variance i n  a data  s e t  does not mean t h a t  it has l e s se r  importance 

i n  the r e a l  world. Because a l l  the retained fac tors  appeared t o  be poten- 

t i a l l y  relevant t o  mental disorder r a t e s ,  hypotheses a s  t o  the  nature o r  

s t rength of t h e i r  re la t ionships  t o  mental disorder r a t e s  were based on t h e i r  

composition ra ther  than on the percentages of variance they accounted for. 



TABLE 4.2 

Eigenvalues and Total Variance accounted for by Principal 

Component Factors before and after Rotation 

Factor 
Number Eigenvalue 

1 14.50 
2 7.09 
3 5.19 
4 4.47 
5 3.43 
6 2.93 
7 2.75 
8 2.65 
9 2.34 
10 2.25 
11 2.02 
12 1.88 
13 1.66 
14 1.55 
15 1.49 
16 1.32 
17 1.23 
18 1.13 
19 1.09 
20 1.02 
21 .92 
22 89 

Accumulated 
X of Total Variance X of Total Variance 

Accounted for Accounted for 
Before After Before After 

Rotation Rotation Rotation Rotation 

It could be argued that the retention of such a large number of factors 

is conceptually clumsy and contradictory to the summarization purpose of 

factor analysis. It was felt that the elimination of redundant variance 

from the data set was more important than the obtaining of a small and 

mnemonically convenient number of factors. The problem of the awkwardness 

of the number of factors has been previously suggested to be trivial in view 

of today's computer technology (see quote, page 23, Cattell, 1965). Further- 



more, a s  mentioned above, the  nature of the  f ac to r  s t ruc tu re  indicated 

tha t  the  selected solut ion was a parsimonious one f o r  t h i s  da ta  set and 

t h a t  the  greater  number of dimensions accrued from a broader sampling of 

variables than i n  the e a r l i e r  taxonomies of Johnson (1958), Kendall (1963) 

and Jonassen and Peres (1960). 

Upon completion of the component analysis ,  component scores (hereaf ter  

referred t o  as fac tor  scores) fo r  each school d i s t r i c t  were computed i n  

T score form (mean = 50, standard deviation = 10). It was f e l t  t ha t ,  i n  

view of the c l a r i t y  of the fac tors ,  the  fac tor  scores could en te r  d i r ec t ly  

i n t o  the fur ther  calculations of the  epidemiological analysis  (Chapter 6). 

Recording of the  scores i n  T score form was regarded as desirable  i n  order 

t o  maximize in t e rp re t ab i l i t y  of the scores. This w a s  considered necessary 

i n  order t o  use the scores of the  school d i s t r i c t s  on the fac tors  a s  a ids  

i n  the  in te rpre ta t ion  of the  factors.  

Presentation and Discussion of Results 

The factor  r e su l t s  presented i n  t h i s  chapter were edited from the  

or ig ina l  factor  s t ruc ture  matrix i n  Appendix B-3. To maximize the c l a r i t y  

of the  factors ,  only the  two la rges t  loadings f o r  each var iable ,  i f  g rea te r  

than -30, were considered i n  the fac tor  interpreta t ion.  I n  addit ion,  a s  

its loadings followed no meaningful pat tern,  var iab le  69, admissions t o  

Woodlands School, was omitted from the interpreta t ions .  It was a s s a e d  

tha t  the uninterpreted fac tor  loadings would, i n  each case, e i t h e r  cancel 

out o r  add a constant t o  the values of the  f ac to r  scores. 

The scores of the  school d i s t r i c t s  on the fac tors  were used, i n  addi t ion 

t o  the factor  loadings, i n  the fac tor  interpreta t ions .  Specif ical ly ,  T 

scores of 60 or  greater  and of l e s s  than 40, representing cases f a l l i n g  more 

than one standard deviation from the mean, were considered. 



I n  comparing the  r e s u l t s  t o  previous findings,  a t t en t ion  was directed 

mainly t o  the  s tudies  of Jonassen and Peres (1960) and Kendall (1963). 

Johnson's (1958) findings were not considered because Kendall's (1963) 

r e su l t s  were based on the same data  s e t  and were more readi ly  comparable 

t o  the present study which had used the  same da ta  analysis  procedures, 

Where appropriate, community descriptions used i n  epidemiological s tud ies  

were a l so  compared t o  the  present r e su l t s ,  

Factor I: Suburban Conditions 

The main difference between the f i r s t  fac tor  here  and the f i r s t  fac tors  

i n  the  s t u d i p  of Jonassen and Peres (1960) and Kendall (1963). i s  its 

greater  spec i f ic i ty .  Jonassen and Peres (1960) named t h e i r  fac tor  Urbanism, 

while Kendall's (1963), which was s imi la r ,  was named Prosperity and Cost 

of Living. Suburban Conditions, on the other  hand, is  'independent of 

economic factors ,  and while consist ing of largely orgahired area,  does not 

show such urban charac te r i s t ics  a s  high population density. 

The loadings on var iables  7 and 8 indicate  t ha t  school d i s t r i c t s  with 

high scores on t h i s  fac tor  consis t  almost wholly of organized area and a r e  

unlikely t o  contain small hamlets. A loading of .54 on var iable  6 indicated 

tha t  the  populations within the d i s t r i c t s  a r e  l i k e l y  t o  exceed 10,000, or ,  

with less likelihood, a s  suggested by the loading of .37 on var iable  5 ,  

be between 5000 and 9999, 

The degree of in te rna l  autonomy expected i n  la rger  organized communities 

may be ref lected i n  a low per pupi l  expenditure by the Provincial  government 

(30:-. 80), low Provincial grants t o  recreat ion commissions (64:-. 51) and a 

small usage of Visual Education mater ia ls  from Victoria (31:-.SO). Such 



TABLE 4.3 (a) 

Varimax Loadings for  a 

Suburban Conditions Variate 

Variable 
Nmber Loading Variable Name 

Pop. i n  hamlets, 1961 
Pop. i n  organized area, 1961 
Per pupi l  expenditure, 1966 
Mean c lass  s i ze ,  1966 
Community age, 1966 
Marriage rate, 1966 
Towns 10,000+, 1966 
X of males i n  pop. , 1966 
Impediments t o  land t r ave l  
Grants t o  recreation 
commissions, 1966 
Visual Education Circu- 
la t ion ,  1966 
Rural pop. , 1961 
Excess of teachers over the  
number of c lasses ,  1966 
Per capi ta  phones, 1961 
High school attendance, 1966 
Towns 5000-9999, 1966 

X of Total  Variance accounted fo r  - 10.01% 
X of Common Variance accounted fo r  - 12.54% 



communities should be more capable of self-support because of having 

la rger  populations and therefore  more t a x  revenue. Unimpeded t r ave l  

(40:-.52) and a high r a t e  of telephone subscription (41:43) are con- 

s i s t e n t  with suburban conditions and may be due i n  pa r t  t o  grea te r  

community age (1:69) and the attendant probabi l i ty  of such f a c i l i t i e s  

being long established and readi ly  avai lable  . 
A low percentage of males i n  the population (56:-.53) indicated, 

because males outnumber females i n  most areas  of B. C., an even sex 

r a t i o  i n  areas  with high scores on t h i s  factor.  The high marriage r a t e  

(61:56) and la rge  number of children as indicated by a high mean c l a s s  

s i z e  (28:80), along with the  even sex r a t i o ,  point  t o  a la rge  number of 

young families with children. The higher overa l l  l eve l  of education 

indicated by there  being more teachers than school divis ions  (29 : .43)  

and therefore  more well-educated res idents  i n  the  area,  i n  addit ion t o  

there  being a higher r a t e  of high school attendance (32:40), suggests 

t ha t  the school d i s t r i c t s  iden t i f ied  by t h i s  fac tor  a r e  largely of 

middle c l a s s  composition. 

Verif icat ion of the  fac tor  in te rpre ta t ion  is evident when the highest  

and lowest scores on t h i s  fac tor  a r e  inspected i n  Table 4.3(b),. An 

understanding of the  low scoring school d i s t r i c t s  can be b e t t e r  obtained 

by reversing the  signs of the fac tor  loadings i n  Table 4.3(a). It can 

be seen tha t  such re f lec t ion  serves t o  fur ther  ve r i t y  and c l a r i f y  the 

fac tor  interpreta t ion.  



Table 4.3(b) 

Extreme Factor Scores on a 

Suburban Conditions Variate 

High Factor Scores Low Factor Scores 

SD No. SD Name T score  SD No. SD Name T score  

Coqui t lam 
Surrey 
Victor ia  
Delta 
North Vancouver 
Richmond 
Terrace 
New Westminster 
Abbotsford 
Vernon 
Smithers 
Chilliwack 

Li l looe t 
Barr iere  
Gulf Is lands  
Vancouver Isl. 
West 
Birch Is land 
Ocean F a l l s  
Sechelt  
Queen Charlotte 
A r r q  Lakes 
Kettle Valley 
Vancouver Isl. 
North 
Windermere 
Lake Cowichan 
McBride 

Factor 11: Climate I , 
The reason a climate fac tor  has not appeared i n  previous taxonomic 

s tud ies  is undoubtedly due t o  t he  f a c t  t h a t  a more complete set of cl imate 

var iables  occurred i n  the  present data  s e t .  High loadings on a l l  var iables  

but one of those or ig ina l ly  grouped under t he  Physical Geography heading 

i n  Chapter 3 demonstrate t h a t  t h i s  fac tor  accounts f o r  most of the variance 

i n  those variables.  A s  a r e s u l t ,  no appreciable loadings relevant t o  J 

climate occurred on any o ther  factors .  

School d i s t r i c t s  with high scores on t h i s  f ac to r  a r e  c l ea r ly  i den t i f i ed  

a s  having a small annual temperature range (45: - .92) ,  a la rge  discrepancy 
I I 

between summer and winter p rec ip i ta t ion  ( 47 : .89 ) ,  high winter temperature : I  



(44 : .88), heavy winter r a i n f a l l  (46:. 87), low elevat ion (42 :-86) and 

many f ros t - f ree  days i n  a year  (48 : .85). 

TABLE 4.4(a) 

Varimax Loadings f o r  a 

Climate Variate 

Variable 
Number Loading Variable Name 

Swnner-winter temperature di f ference 
Summer-winter p r ec ip i t a t i on  dif ference 
Mean winter temperature 
Mean winter p rec ip i ta t ion  
Elevation 
Annual f ros t - f ree  days 
Ruggedness of t e r r a i n  
Referrals t o  community mental heal th  
c l i n i c s ,  1965-68 
Welfare recipiency, 1965-67 
Welfare expenditure per rec ip ien t ,  
1966-6 7 

Z of Total  Variance accounted f o r  - 9.4% 
X of Common Variance accounted f o r  - 11.81% 

This descr ipt ion suggests t h a t  d i s t r i c t s  with a West Coast marine climate 

would obtain  the  highest scores on t h i s  fac tor ,  an indicat ion borne out 

upon inspection of the  f ac to r  scores i n  Table 4.4(b). 

The low r a t e  of r e f e r r a l s  t o  community mental hea l th  c l i n i c s  (67:-.41) 

i n  the  high scoring d i s t r i c t s  i n  Table 4.4(b) may be due i n  some cases t o  

i nacces s ib i l i t y  and i n  others  (e.g., Victor ia  and Vancower) t o  a v a i l a b i l i t y  

of other  f a c i l i t i e s  drawing pa t ien ts  away from publicly supported c l in ics .  

Less rugged t e r r a i n  (43:-.SO) is  consis tent  with coas ta l  conditions, while 

low welfare recipiency (71:-.41) and high welfare expenditures per  rec ip ien t  
I 

(72:.40) ind ica te  a b e t t e r  standard of l i v i n g  i n  the  coas ta l  d i s t r i c t s .  



TABLE 4.4(b) 

Extreme Factor Scores on a 

Climate Variate 

- -- - 

High Factor Scores Low Factor Scores 

SD No. SD Name T score SD No. SD Name T score 

84 Vancouver Isl. 72.7 3 Kimberely 32.8 
West 60 Peace River 32.9 

85 Vancouver Is 1. 66.8 North 
North 54 Smithers 34.0 

49 Ocean Fa l l s  65.6 59 Peace River 35.4 
7 9 Ucluelet-Tof ino 64.2 South 
50 Queen Charlotte 64.1 4 Windermere 36.2 
70 Alberni 64.1 2 Cranbrook 36.2 
46 Sechelt 63.3 12 Grand Forks 36.9 
62 Sooke 62.7 18 Golden 37.2 
6 1 Victor ia  62.6 1 Fernie 37.4 
44 North Vancouver 62.6 1 3  Kettle Valley 37.4 
66 Lake Cowichan 61.6 82 Chilco t i n  38.4 
52 Pr ince Rupert 61.0 22 Vernon 39.3 
41 Burnaby 60.7 58 McBride ' 39.8 
43 Coqui t lam 60.7 
4 7 Powell River 60.6 

Factor 111: Decrepitude 

The name f o r  t h i s  f ac to r  is borrowed from Kendall (1963) who obtained 

a f ac to r  which s imi la r ly  indexed old  age i n  h i s  community toxonomy. Areas 

with high scores  on t h i s  f ac to r  have la rger  numbers of persons over 65 

(57:.89), a populace of higher median age (59:.85), and, not unexpectedly, 

a high percentage of persons over 15 years of age (55:.77) and therefore  a t  

r i s k  of admission t o  Riverview Hospital. It is  a l s o  not unexpected t o  f ind 

a high pe r  cap i ta  death r a t e  (33:.42), but the  f a c t  t h a t  the  death r a t e  has 

only a moderate loading suggests t ha t  o ld  age does 

majori ty of deaths i n  the  province. 

The low na tu ra l  population growth (15:-.71) is  

not account f o r  the  

probably influenced 



the  higher death r a t e ,  as it is based on the  excess of b i r t h s  over deaths. 

I n  a s imi la r  manner, deaths may serve t o  lower the  ove ra l l  population 

growth (13:-.42), and, as  these deaths a r e  presumably due mainly t o  old age, 

TABLE 4.5(a) 

Varimax Loadings f o r  a 

Decrepitude Variate 

Variable 
Number Loading Variable Name 

X of pop. 65 years+, 1966 
Median age, 1966 
X of pop. 15 years+, 1966 
Natural pop. growth, 1966 
Infant  death r a t e ,  1966 
Avai labi l i ty  of community 
mental heal th  services ,  
1964-67 / 
X; of males i n  pop., 1966 
X of regis tered vo te rs  voting i n  
Provincial  e lec t ion ,  1966 
Pop. growth, 1961-66 
Death r a t e ,  1966 

% of Total  Variance accounted f o r  - 9.00% 
X of Common Variance accounted f o r  - 11.28% 

they may outnumber in fan t  deaths great ly  (34:-.60). Considering the  greater  

maturity of the population, i t  is l i ke ly  t ha t  the  negative correla t ions  of 

t h i s  fac tor  with na tura l  population growth and infan t  death r a t e s  a r e  due 
I 

i n  some measure t o  i n f e r t i l i t y  as  well  a s  deaths from old age. I 

I f  the fac tor  is ref lected and considered i n  terms of the low scoring 
li i 
I 

communities i n  Table 4.5(b), i t  can be seen t h a t  its obverse appears t o  I 

I 
ind ica te  rugged pioneer-like conditions. The re la t ionship between var iables  

, 
15, 34 and 13  then suggests extremely high f e r t i l i t y  with the majority of 

I 

the high population growth accounted fo r  by na tura l  increase despi te  a high I 



in fan t  death ra te .  

Decrepitude, with pioneer l i k e  condit ions a s  its opposite, would be 

expected t o  e x i s t  i n  more established communities. The f a c t  t h a t  

community mental heal th  services  a r e  more ava i lab le  (66:.56) suggests 

some proximity t o  l a rge r  towns, while a higher r a t e  of voting (49:.54) 

TABLE 4.5(b) 

Extreme Factor Scores on a 

Decrepitude Variate 

High Factor Scores Low Factor Scores 

SD No. SD N a m e  T score SD No. SD Name T score 

Gulf Is lands  
Qualicum 
Vernon 
South Okanagan 
Victor ia  
Enderby 
Vancouver 
Pent i  cton 
Slocan 
Kelowna 
New Westminster 
Keremeos 
Grand Forks 
Ket t le  Valley 

= t i m a t  
Prince George 
Peace River 
North 
Vanderhoof 
Terrace 
Chilco t i n  
Alberni 
Quesnel 
Revelstoke 
Peace River 
South 
Coquitlam 

may ind ica te  more access ible  polls .  Both these var iables  may index more 

par t ic ipa t ion  i n  community a f f a i r s .  However, it is possible t h a t  i n  t he  

low scoring school d i s t r i c t s  community par t ic ipa t ion  is d i f f e r en t  i n  kind 

ra ther  than quantity. 

Factor I V :  Concentration 

In  h i s  1926 a r t i c l e  out l in ing the  concerns of human ecology, R. D. 

McKenzie defined the  term concentration, a s  used i n  human ecology, a s  the  



tendency of persons t o  settle i n  a given area. He  f u r the r  suggested t ha t  

the  bes t  measure of t h i s  process a t  a given point  i n  t i m e  was population 

density. Factor I V  i n  the  present study represents a refinement over such 

a measure i n  giving weight t o  other  var iables  r e l a t ed  t o  concentration. 

The f i r s t  th ree  loadings appear t o  describe concentration most c lea r ly  

and are obviously interdependent, with a high t o t a l  population (54:.71) 

r e su l t i ng  i n  high population density i n  t he  main town(s) of the  school 

d i s t r i c t  (10:89) which i n  turn r e s u l t s ,  by t he  law of supply and demand, 

i n  high property value within the  same organized towns (23:.93). The 

TABLE 4.6(a) 

Varimax Loadings f o r  a 

Concentration Variate 

Variable 
Number Loading Variable N a m e  

23 .93 Town property value, 1961 
10 -89 Town pop. densi ty ,  1961 
54 .71 Total  population, 1966 
2 6 .61 X of workers earning wages, 1961 
21 -61 Municipal debt,  1963 
4 1  -44 Per cap i ta  phones, 1961 
49 - 4 3  X of regis tered voters  voting i n  

Provincial  e lec t ion ,  1966 

X of Tota l  Variance accounted f o r  - 5.95% 
X of Common Variance accounted f o r  - 7.46% 

s l i g h t l y  lower loading on t o t a l  population is  probably due t o  the  f a c t  

t h a t  i t  measures the  t o t a l  population of each school d i s t r i c t  a s  a whole 

and not  j u s t  the organized a rea  within each school d i s t r i c t .  

The remaining loadings a r e  s imi la r ly  c l ea r  i n  t h e i r  in te rpre ta t ions .  

A high percentage of wage earners (26:61) undoubtedly indexes grea te r  



employment opportunit ies which presumably sus t a in  the  la rge  numbers of 

residents.  A high telephone subscription rate i n  conjunction with an 

abundance of regular jobs indicates  greater  business a c t i v i t y  and points  

t o  a probabi l i ty  of these  areas containing d i s t r i bu t ion  centers  f o r  t he  

province. A high municipal debt (21:.61) may be a r e s u l t  of g rea te r  

needs f o r  community services  and of the  b e t t e r  municipal c o l l a t e r a l  i n  

terms of many s t ead i ly  employed taxpayers. A higher r a t e  of voting 

(49:.43) is probably due mainly t o  the  po l l s  being more avai lable  because 

of sho r t e r  distances. 

Reference t o  Table 4.6(b) serves t o  confirm these inferences regarding 

the  school d i s t r i c t s  with high scores on t h i s  factor .  

TABLE 4.6 (b) 

Extreme Factor Scores on a 

Concentration Variate 

High Factor Scores Low Factor Scores 

SD No. SD Name T score  SD No. SD Name T score  

39 Vancouver 111.2 75 Mission 35.2 
68 Nanaimo 74.4 78 Enderby 37.3 
40 New Westminster 66.0 63 Saanich 37.6 
2 4 Krrmloops 65.8 35 Lang ley  39.3 
11 T r a i l  62.5 
7 0 Alb e r n i  62.0 
19 Revelstoke 62.0 

3 Kimberley 60.6 
61 Victor ia  60.5 

The re la t ionship of the  low scoring school d i s t r i c t s  t o  t h i s  fac tor  can 

be understood when it is borne i n  mind f i r s t ,  t h a t  the  d i s t r i c t s  a l l  consis t  

l a rge ly  of organized area  i n  the  form of farming municipal i t ies ,  and second, 

t ha t  t h i s  fac tor  r e f e r s  only t o  organized area  within school d i s t r i c t s .  



Referring back t o  Table 4.6(a) and reversing the  s igns  of the  fac tor  

loadings, it can be seen t h a t  these school d i s t r i c t s  a r e  most strongly 

characterized by low property value and law population density within 

the towns o r  organized area of the  d i s t r i c t ,  consis tent  with the f a c t  

t h a t  the land is  devoted more t o  farming than sophis t icated commercial 

ac t iv i ty .  The remaining fac tor  loadings pose no contradictions t o  the 

environmental description expected t o  be applicable t o  agr icu l tura l  

municipali t ies.  

Like Factor I, Suburban Conditions, Factor I V  is re la ted  t o  the  f i r s t  

fac tors  of both Jonassen and Peres (1960) and Kendall (1963), and represents 
4 

fur ther  evidence of more c l ea r  d i f f e r en t i a t i on  of dimensions i n  the  present IIIP~, l~~!~ll 

study. A resemblance t o  Jonassen and ~ e r e s '  (1960) f i f t h  fac tor  which ~lll4 
Ili:r/l 

they named Magni-Complexity, was a l so  noted. It appears worth noting, i n  111 1 
8i 

favor of the present analysis t ha t ,  while t h e i r  urban dimensions, Urbanism 
I 

II 

and Magni-Complexity, were mathematically independent, the  comparable p a i r  i 1 

of fac tors  i n  the  present analysis ,  Suburban Conditions and Concentration, 

a r e  conceptually d i s t i n c t  from each other  a s  well. 

Factor V: Slum Conditions 

Similar fac tors  t o  t h i s  one have been found i n  previous analyses of 

community data. Bloom's (1968) c lu s t e r  analysis  of census t r a c t s  yielded I 

'1 
a c l u s t e r  which he cal led Social  Disequilibrium, while Jonassen and Peres 1 

i! 
(1960) obtained a fac tor  named Poverty and Kendall (1963) obtained one 

which was named Slum Conditions, a s  i n  the  present study. Although some I 
1 

differences existed between these three previously derived dimensions and 1 
'I 

the present one, due t o  differences i n  the o r ig ina l  s e t s  of variables,  the  1 
underlying dimension appears t o  represent a consis tent ly  s t ab l e  aspect of 1 
human soc i a l  l i f e .  



It must b e  rea l i zed  a t  t h e  o u t s e t  t h a t  none of  t h e  v i t a l i t y  f i g u r e s  

loading on t h i s  f a c t o r  were ava i l ab le  f o r  Indians on reserves, and thus 

do no t  r e f e r  t o  these  persons. I f  Indian people a f f e c t  these  f igures  a t  

a l l  i t  can only be through the re  being more Indians  without t r e a t y  s t a t u s  

l i v i n g  near  e s tab l i shed  reserves o r  through t h e  Indian s o c i e t y  i t s e l f  

a f f e c t i n g  t h e  adjacent  white socie ty .  When it is considered t h a t  t h e  

n a t i v e  people genera l ly  l i v e  i n  t h e  most impoverished condit ions of a l l  

c i t i z e n s  i n  B. C., i t  can be assumed t h a t  t h i s  f a c t o r  would have been 

even more s t rong ly  i d e n t i f i e d  i f  t h e i r  v i t a l  s t a t i s t i c s  had entered t h e  

analys is .  
4 

TABLE 4.7(a) 

Varimax Loadings f o r  a Slum 

I 
Conditions Variate I 

Variable 
Number Loading Variable Name 

2 of Indians i n  pop., 1966 
Death rate, 1966 
F e r t i l i t y  r a t e ,  1966 
Pop. growth, 1961-66 
High school at tendance,  1966 
I l legi t imacy r a t e ,  1966 
Hospital  death r a t e ,  1966 
Delinquency rate, 1965-67 
2 Socia l  Credi t  vo te ,  1966 
In fan t  death rate, 1966 

X of To ta l  Variance accounted f o r  - 5.77% 
X of  Common Variance accounted f o r  - 7.22% 

Similar  high b i r t h  r a t e s  (60:.74) were found by Jonassen and Peres 

(1960) while Kendall (1963) found high death r a t e s  associa ted  with homicide, 

maternity and influenza.  The high genera l  death r a t e  on t h e  present  f a c t o r  



(33:.75) and the  high sudden death r a t e  a s  indexed by a low r a t e  of 

hosp i ta l  deaths (35:-. 46) is  consistent  with Kendall's findings. Infant  

deaths, on the  o ther  hand, although contributing s l i g h t l y  t o  deaths on 

t h i s  fac tor ,  was unrelated and marked another d i s c r e t e  f ac to r  i n  Kendall's 

taxonomy. 

The negative loading of high school attendance (32:-.53) on t h i s  fac- 

t o r  is s imi la r  t o  the  negative re la t ionship Kendall (1963)found with a 

median adul t  education variable.  Such concurrence ind ica tes  t h a t  present 

high school attendance may serve,  a s  suggested i n  Chapter 3, a s  a su i t ab l e  

s t a t i s t i c a l  subs t i t u t e  f o r  the  educational l e v e l  of t h e  adul t  population. 

An inspection of the  loadings on the  v i t a l i t y  f igures  ind ica tes  t h a t  

the  school d i s t r i c t s  with high scores on t h i s  f ac to r  have high r a t e s  of 

in-migration. Overall population growth is vigorous as seen i n  a loading 

of .60 on var iab le  13. This growth occurs desp i te  high death r a t e s  

(33:.75), and, the  pos s ib i l i t y  t h a t  the  contribution of a high f e r t i l i t y  

r a t e  (60:.74) t o  population growth is  diminished by a high in f an t  death r a t e  

(34:.33) is supported by the  f a c t  tha t  na tu ra l  population growth, o r  the  

excess of b i r t h s  over deaths (variable 15) does not co r r e l a t e  with t h i s  

factor.  

Comparing Slum Conditions with t he  r e f l ec t i on  of Decrepitude, Factor 

111, s imi l a r  re la t ionships  between b i r t h  and death r a t e s  can be seen. 

However, i t  is evident t ha t  Slum Conditions describes much more unhealthy 

conditions a s  seen i n  the  higher death r a t e ,  i n  addi t ion t o  s o c i a l  ill 

heal th ,  aspects of which a r e  absent from Factor 111. Spec i f ica l ly ,  low 

high school attendance (32 :- .53), high i l legi t imacy (73:. 51) and high juve- 

n i l e  delinquency (70:.42) a l l  indicate  s o c i a l  d isrupt ion and an i n a b i l i t y  

t o  adapt t o  the  values of the  dominant cul ture .  The f a c t  t h a t  a low r a t e  



of Social  Credit voting occurs under these unpleasant s o c i a l  conditions 

supports 

party i n  

the suggestion (Chapter 3) tha t  a low vote  f o r  the  p o l i t i c a l  

power could indicate  d i ssa t i s fac t ion  with the  s t a t u s  quo. 

TABLE 4.7(b) 

Extreme Factor Scores on a 

Slum Conditions Variate 

High Factor Scores Low Factor Scores 

SD No. SD Name T. Score SDNo. SD Name T score 

82 Chilco t i n  113.9 25 Barriere 38.1 
51 Portland Canal 82.5 . 47 Powell River 38.1 
30 South Cariboo 66.0 9 Cast legar  38.4 
69 Qualicum 61.1 10 Arrow Lakes 38.5 
78 Enderby 61.0 

- - - - - - - 

An inspection of the high scoring school d i s t r i c t s  f o r  t h i s  fac tor  

reveals r e su l t s  only p a r t i a l l y  consistent with expectation on the basis  of 

general knowledge of the province. Chilcotin, Portland Canal and South 

Cariboo a l l  cons t i tu te  r u r a l  poverty areas,  but Qualicum and Enderby a r e  

not  a s  obviously impoverished. There i s  probably a grea te r  var ia t ion  i n  

socio-economic s t a t u s  i n  these l a s t  two d i s t r i c t s ,  while the  population of 

the  f i r s t  three consis ts  largely of persons of las socio-economic s ta tus .  

It is in te res t ing  t o  note, i n  t h i s  respect, t ha t  none of the  economic 

var iables  have appeared on t h i s  factor  despi te  i t s  c l ea r  indexing of 

soc ia l ly  disrupted and unhealthy impoverished conditions. 

Factor V I :  Small Town Autonomy 

The school d i s t r i c t s  iden t i f ied  by 

strongly t o  a l l  three  of the variables 

geographic i so la t ion  (variables 38, 39 

l e a s t  one small organized town (3: .42) 

t h i s  fac tor ,  although r e l a t i ng  

or ig ina l ly  entered as  indexing 

and 40), a l so  tend t o  contain a t  

and t o  be r e l a t i ve ly  se l f - suf f ic ien t  



i n  terms of heal th  f a c i l i t i e s  (37:.78). 

TABLE 4.8(a) 

Varimax Loadings f o r  a Small 

Town Autonomy Variate 

Variable 
Number Loading Variable Name 

Hospital beds per  cap i ta ,  1961 
Distance from Riverview Hospital 
Accessibi l i ty  by a i r  
Impediments t o  land t r a v e l  
Towns 2500-, 1966 

% of Total  Variance accounted f o r  - 4.24X 
X of Common Variance accounted f o r  - 5.31% 

The re la t ionship between var iables  38, 39 and 40 inhicates  t h a t  high 

scoring communities on t h i s  f ac to r  would have reasonably good a i r  t r ave l  

f a c i l i t i e s  (39:.50) a s  a react ion t o  excessive dis tance from Vancouver 

(38:.60) and d i f f i c u l t  t r a v e l  by road (40:.47). 

With one exception, the  high scoring d i s t r i c t s  subs tan t ia te  the  

in te rpre ta t ion ,  being f a r  remwed from Vancouver and Riverview Hospital 

and containing a t  l e a s t  one organized community. The exceptional case, 

New Westminster, has obtained a high score  on t h i s  fac tor  because of an 

unusually high number of hosp i ta l  beds per  capita.  Similar s t a t i s t i c a l  

a r t i f a c t s  appear t o  be operating i n  the  low scoring school d i s t r i c t s .  

There, the  i so la ted  r u r a l  school d i s t r i c t s  of Chilcotin, Birch Island 

and Barriere appear alongside a group of communities which, due t o  t h e i r  

geographic posi t ion,  a r e  not  se l f - suf f ic ien t  and which a r e  c lose  t o  



TABLE 4.8 (b) 

Extreme Factor Scores on a 

Small Town Autonomy Variate 

High Factor Scores Low Factor Scores 

SD No. SD Name T score SD No. SD Name T score 

Portland Canal 
Vancouver Is 1. 
North 
Queen Charlotte 
Kitimat 
Prince Rupert 
Ocean Fa l l s  
New Westminster 
Smither s 
Vancower 181. 
West 
Terrace 
Peace River North 

Chilcotin 
Birch Island 
Coqui t l a m  
Barriere 
Howe Sound 
Surrey 
Wee t Vancouver 
Delta 
North Vancouver 
Sooke 

Riverview. The spuriously low scores on the above three d i s t r i c t s  a r e  

due t o  high i so l a t ion  scores being cancelled out by there  being no 

organized towns within t h e i r  boundaries, l i t t l e  o r  no hospi ta l  f a c i l i t i e s  

and l imited a i r  service.  Because of the  heterogeneity of the  d i s t r i c t s  

with low scores on Small Town Autonomy, any fur ther  in te rpre ta t ions  

based on its r e f l ec t ion  would be unprofitable. 



Factor V I I :  A. A. Prevalence 

such a r e s u l t  adds no new information from t h e  po in t  of view of environmental 

desc r ip t ion ,  t h e  s impl ic i ty  of t h i s  f a c t o r  maximizes i ts  i n t e r p r e t a b i l i t y  

The f a i l u r e  of  t h e  v a r i a b l e s  indexing Alcoholics Anonymous a c t i v i t y  

/ r i  
t o  l i n k  with o the rs  i n  t h e  f a c t o r  ana lys i s  demonstrates t h a t  such a c t i v i t y  I 

: / /  / /  
is  independent of t h e  o the r  phenomena represented i n  t h e  d a t a  set. Although ; , L /  1, 

a s  a p red ic to r  t o  be used i n  the  canonical a n a l y s i s  (Chapter 6). 

11 
1:  

I '  ' 
TABLE 4.9 (a) / I  / 

Varimax Loadings f o r  an 
4 

A. A. Prevalence Var ia te  

Variable 1 
Number Loading Variable Name 

.88 Alcoholics Anonymous membership, 
1966 

.87 Number of Alcoholics Anonymous 
groups, 1966 

X of Tota l  Variance accounted f o r  - 3.8% 
% of Common Variance accounted f o r  - 4.81% 

It can be seen i n  Table 4.9(b) t h a t  t h e  s p a t i a l  d i s t r i b u t i o n  of scores  i 
on t h i s  f a c t o r  a r e  as random a s  the  f a c t o r  loadings i n  Table 4.9(a) are / / t i  

I 

independent of t h e  o the r  environmental va r i ab les .  The na tu re  of these  /((j 
/ 
I 

r e l a t i o n s h i p s  ind ica tes  t h a t  t h e  development of community resources t o  i 
( I  

/ I !  
d e a l  with alcoholism is not  environmentally determined but  is probably 

determined by chance. 



TABLE 4.9 (b) 

Extreme Factor Scores on an 

A. A. Prevalence Var ia te  

High Factor Scores Low Factor Scores 

SD No. SD Name T score  SD No. SD Name T score  

79 Ucluelet-Tofino 117.3 50 Queen Char lo t te  32.8 
54 Smi t h e r s  69.2 51  Por t land Canal 33.5 
1 7  Princeton 65.8 1 0  Arrow Lakes 39.2 
67 Ladysmi t h  62.8 
26 Birch I s l and  62.2 

Factor  V I I I :  Wage Level 

Although t h i s  f a c t o r  indexes wage l e v e l s  i n  ge~ieral, i t  can be seen 

t h a t  i t  relates most predominantly t o  working women. 

TABLE 4.10 (a) 

Varimax Loadings f o r  a 

Wage Level Var ia te  

Variable 
Number Loading Variable Name 

25 .81 Female wage l e v e l ,  1961 
27 .81 X of wage ea rners  who were female, 

1961 
24 -72 Mean male wage, 1961 
12 0.42 Pop. growth, 1956-61 

X of  To ta l  Variance accounted f o r  - 3.82% 
X of Common Variance accounted f o r  - 4.79% 

The f a c t  t h a t  women's wages were higher (25:.81) i n  t h e  high scor ing 

school  d i s t r i c t s  i n  1961 meant t h a t  more women were working (27:.81)and, 

as evidenced i n  t h e  low population growth a t  t h a t  t i m e  (12:-b2), l e s s  women 



were having babies. It would appear t h a t  some aspects of t he  circumstances 

accompanying l a rge  numbers of working women i n  a community have been c lear ly  

i den t i f i ed  by t h i s  fac tor  and show some accordance with t he  expectations 

expressed i n  Chapter 3. 

TABLE 4.10 (b) 

Extreme Factor Scores on a 

Wage Level Variate 

High Factor Scores Low Factor Scores 

SD No. SD Ngme T score  SD No. SD Name T score  

75 Mission 63.6 38 Richmond -7.3 
33 Chilliwack 62.3 37 Delta 1.1 
13  Ket t le  Valley 60.9 16 Keremeos 39 . 9 

1 

It can be seen i n  Table 4.10(b) t ha t  t he  d i s t r i bu t ions  of both high 

and low scores  on t h i s  f ac to r  add nothing t o  i t s  in t e rp re t ab i l i t y .  

Factor I X :  Rural Property Value 

This fac tor  forms an in te res t ing  complement t o  both Factor I V ,  

Concentration, and its ref lect ion.  Where Concentration indexed high pop- 

u la t ion  density and high land values within organized areas  of an urban 

nature,  and i t s  r e f l ec t i on  indexed lower population density and property 

value i n  organized farming municipal i t ies ,  Factor I X  r e l a t e s  t o  d i s t r i c t s  

i n  which population density and land values a r e  high i n  the  unincorporated 

o r  r u r a l  area. It would appear t ha t  areas with high scores on t h i s  f ac to r  

a r e  i n  f a c t  q u i t e  s imi la r  t o  those scoring low on Concentration, the  main 

dif ference between them being tha t  i n  the present case the  land a rea  is  

unincorporated. The presence of moderately s ized c i t i e s  o r  towns within 

communities would be needed t o  se rv ice  the  la rge  r u r a l  populations. 

Consultation of the  fac tor  scores i n  Table 4.11(b) indicates  t h a t  the  



in te rpre ta t ion  f i t s  w e l l  f o r  the  high scoring communities. The inference 

t h a t  d i s t r i c t s  with high scores on Rural Property Value would be s imi la r  

t o  d i s t r i c t s  with low scores on Concentration is  ve r i f i ed  by the  f a c t  

t h a t  Saanich received a T score  of 98.4 i n  the  present case and a score  of 

TABLE 4.11 (a) 

Varimax Loadings f o r  a Rural 

Property Value Variate 

Variable 
Nmber Loading Variable Name 

Non-town property value, 1961 
Non-town pop. densi ty ,  1961 
Towns 2500-4999, 1966 

X of  Total  Variance accounted f o r  - 3.61% 
X of C m o n  Variance accounted f o r  - 4.52% 

37.6 on Concentration. Evidently t ha t  school d i s t r i c t  cons i s t s  of both 

organized and unincorporated areas which a r e  indis t inguishable  from each 

other.  It is in t e r e s t i ng  t o  note t ha t ,  with only two exceptions, the  

high scoring school d i s t r i c t s  a r e  on the  ea s t  coast of Vancouver Island. 

Thus, Factor I X  is somewhat of a regional fac tor  i n  t h a t  it d i f f e r en t i a t e s  

a l a r g e  contiguous portion of the  province from the r e s t  of the  province 

with some accuracy. 

An inspection of t he  school d i s t r i c t s  with low scores on t h i s  f ac to r  

ind ica tes  a degree of heterogeneity s imi la r  t o  t h a t  seen i n  the  re f lec t ion  

of Factor V I ,  Small Town Autonomy. This lack of bi-polari ty is  unfortunate 

i n  t h a t  i t  means there  was a f a i l u r e  t o  d i f f e r e n t i a t e  the  highly centra l ized 

school d i s t r i c t s ,  those with small organized areas surrounded by large 

expanses of uninhabitable land. 



TABLE 4.11(b) 

Extreme Factor Scores on a Rural 

Property Value Varia te  

High Factor Scores 

SD No. SD Name T score  SD No. SD Name T score 

Saanich 
Nanaimo 
Cowichan 
Court enay 
Ladysmi t h  
Cas t l e g a r  
Gulf Is lands  
Soobe 
T r a i l  

98.4 42 Maple Ridge 35.2 
86.1 4 Windemere 39.3 
75.9 40 New Westmin- 39.8 
69.4 ster 
68.2 51 Port  land 39.9 
66.5 Canal 
65.4 
62.3 
60.9 

Factor X: Opposition Voting. 
1 

The majority of the  variance i n  Factor X describes the  d i s t r ibu t ion  

of opposition (non-Social Credit)  voting i n  t he  1966 Provincial  election.  

TABLE 4.12 (a) 

Varimax Loadings f o r  an 

Opposition Voting Variate 

Variable 
Number Loading Variable Name 

53 -.82 X N.D.P. vote, 1966 
5 2 -54 % Liberal  vote,  1966 
2 9 .45 Excess of teachers over t he  

number of c lasses ,  1966 

X of Total  Variance accounted for - 3.46% 
% of Common Variance accounted f o r  - 4.34% 

The implication of t h i s  fac tor ' s  s t ruc tu re  is tha t ,  independent of 

Social  Credit  voting,  N.D.P. and Liberal  voting tend t o  be opposed t o  



each other. - I n  o ther  words, i t  can be predicted t ha t  a school d i s t r i c t  

w i l l  probably show a high r a t e  of N.D.P. voting i f  its Liberal  vote  is 

low (and v ice  versa) but no prediction can be made from e i t h e r  of these 

t o  Social  Credit voting. The reason f o r  the  negative re la t ionship between 

the  r a t e s  of endorsement of t he  two pa r t i e s  appearing on t h i s  f ac to r  could 

be a t t r i bu t ed  t o  the  f a c t  t h a t  the  Liberal  par ty  is  t r ad i t i ona l ly  associated 

with the  upper middle c l a s s  while the  N.D.P. tends t o  be associated with 

the  working c lasses .  The f a c t  t ha t  there  tends t o  be an excess of teachers 

coexist ing with a high Liberal  vote  is consis tent  with an in te rpre ta t ion  

based on socio-economic s t a t u s ,  a s  it can be assumed t o  index, a s  i n  the  

case of Factor I, a higher educational l eve l  i n  the  adul t  population. 

TABLE 4.12 (b) 

Extreme Factor Scores f o r  an 

Opposition Voting Variate 

High Factor Scores Low Factor Scores 

SD No. SD Name T score SD No. SD Name T score 

West Vancouver 
Gulf Is lands  
Chilco t i n  
North Vancouver 
Victor ia  
Peace River North 
Vernon 
Peace River South 
Prince George 
Golden 

5 1 Portland Canal 
1 3  Kettle Valley 
32 Fraser Canyon 
8 Slocan 

17 Princeton 
6 7 Ladysmi t h  
29 Li l looe t  
65 Cowichan 
36 Surrey 

-- 

The d i s t r i bu t ion  of high and low f ac to r  scores is  bas ica l ly  consis tent  

with t he  above in te rpre ta t ion ,  The most notable exception is  the  T score  

of 67.1 f o r  t he  Chilcotin school d i s t r i c t ,  one which has already been 

demonstrated, by i ts  high score  on Slum Conditions, t o  be an area  of poverty 



ra ther  than upper middle-class affluence. Other l e s s  notable exceptions 

i n  the high scoring d i s t r i c t s  a r e  the  two Peace River d i s t r i c t s  and Prince 

George and Golden, while no notable discrepancies occur i n  the l o w  scoring 

areas. The discrepancies a r e  most l i ke ly  due t o  the  f a c t  t h a t  personal 

q u a l i t i e s  of the  candidates outweigh p o l i t i c a l  a f f i l i a t i o n  i n  obtaining 

votes i n  some constituencies. 

Factor X I :  Rural Dis t r ibut ion Centers 

I n  contras t  t o  Factor I V ,  Concentration, which appeared t o  r e l a t e  t o  

general commercial ac t iv i ty ,  the present f ac to r  appears t o  r e l a t e  more 

s t r i c t l y  t o  the  d i s t r ibu t ion  of goods. 

TABLE 4.13 (a) 

Varimax Loadings f o r  a Rural 

Distribution Centers Variate 

Variable 
Number Loading Variable Name 

Number of hamlets, 1961 
Reta i l  sales, 1963 

X of Total  Variance accounted fo r  - 3.09% 
% of Common Variance accounted fo r  - 3.88% 

The higher number of hamlets and greater  per capi ta  r e t a i l  s a l e s  i n  the 

communities with high scores on t h i s  fac tor  undoubtedly r e f l e c t  a reciprocal 

relationship.  The f ac t  t ha t  the designated towns a re  surrounded by hamlets 

ra i ses  t h e i r  r e t a i l  s a l e s ,  while the b e t t e r  d i s t r ibu t ion  f a c i l i t i e s  permit 

the existence of the hamlets. The re la t ionship between the hamlets and the 

d i s t r i bu t ion  centers could be compared t o  tha t  between a c i t y  and i ts 

suburbs. 

Consultation of the  list of high scoring school d i s t r i c t s  i n  Table 



4.13(b) e s sen t i a l l y  supports the  above in te rpre ta t ion .  Comparing the  

scores t o  those on Concentration, the  f a c t  t h a t  the  high scoring communities 

on t h i s  factor  se rv ice  r u r a l  areas  becomes c lear .  While some high concen- 

t r a t i on  areas were s t r i c t l y  urban (e.g., Vancouver, New Westminster), none 

of the  d i s t r i c t s  i n  Table 4.13(b) could be so  described. 

It is found, once again, t h a t  s t a t i s t i c a l  a r t i f a c t s  have led t o  

heterogeneity i n  the  l ist  of low scoring school d i s t r i c t s .  It appears t ha t  

an inordinate  emphasis on one or  the  other of the  defining a t t r i b u t e s  of 

t h i s  f ac to r  has l ed  t o  a f f luen t  suburbs such a s  North and West Vancouver 

scoring s imi la r ly  t o  such i so l a t ed  r u r a l  d i s t r i c t s  a s  McBride and Portland 

Canal. 

TABLE 4.13 (b) 

Extreme Factor Scores on a Rural 

Dis t r ibut ion Centers Variate 

High Factor Scores Low Factor Scores 

SD No. SD N a m e  T score  SD No. SD Name T score 

W i l l i a m s  Lake 
Prince George 
Salmon Arm 
Langley 
Nanaimo 
Cowichan 
Sechelt 
Quesnel 
Kelowna 
Kamloops 
Peace River 
North 
Chilliwack 
Campbell River 

Saanich 
Fernie 
West Vancouver 
North Vancouver 
Kimber ley  
McBride 
Victor ia  
Portland Canal 
Queen Charlotte 
Howe Sound 
Agassiz 

Factor XII: Spoiled Ballots 

As was mentioned i n  Chapter 3, there  was no spec i f i c  a p r i o r i  reason 



f o r  including var iab le  50, t he  percentage of c a s t  b a l l o t s  which were 

spoiled,  i n  t he  da ta  set. A s  a r e s u l t  t h i s  f ac to r  was more d i f f i c u l t  t o  

i n t e rp re t  and a heavier re l iance  was placed on the  f ac to r  scores than i n  

other  fac tor  in te rpre ta t ions .  

TABLE 4.14 (a) 

Varimax Loadings f o r  a 

Spoiled Ballots Variate 

- 

Variable 
Number Loading Variable Name 

50 .85 X spoiled b a l l o t s ,  1966 
36 4 .64 Motor vehicle  deaths, 1965-68 
17 -40 Liquor s a l e s ,  1963 

X Total  Variance accounted f o r  - 2.72% I 

% Common Variance accounted f o r  - 3.41% I 

It would be tempting, but f a c i l e ,  t o  i n t e r p r e t  the high numbers of 

spoiled b a l l o t s  and motor vehicle  deaths t o  excessive alcohol consumption 

The re la t ionships  between the  fac tor  scores suggested t ha t  the  ac tua l  

underlying common dimension could be the type of highway t ransporta t ion 

avai lable  . 
TABLE 4.14(b) 

Extreme Factor Scores on a 

Spoiled Ballots Variate 

High Factor Scores Low F- Scores 
- 

SD No. SD Name T score SD No. SD Name . T score 

30 South Cariboo 104.3 5 1 Por t l andcana l  24.6 
32 Fraser Canyon 82.2 82 Chilco t i n  34.0 
31 Merri t t 71.1 2 5 Barr iere  36.5 
5 6 Vanderhoof 66.2 53 Terrace 37.1 
40 New Westminster 64.3 
29 Li l looe t  61.3 



l i g h t l y  populated areas  of largely  r u r a l  composition served by paved 

highways. The highways i n  these areas,  however, a r e  treacherous because 

of the  t e r r a i n ,  the  bes t  example being the  trans-Canada highway which, 

on passing through the  Fraser Canyon, t raverses  both of school d i s t r i c t s  

30 and 32, the  d i s t r i c t s  with the  highest  scores on t h i s  factor .  The low 

scoring school d i s t r i c t s ,  on the  other  hand, a r e  s imi la r ly  l i g h t l y  

populated and of r u r a l  composition, but have poor roads. It is evident 

then, t h a t  d i f ferences  i n  motor vehicle  deaths a t  least, a r e  a r e s u l t  of 

the  f a c t  t h a t  high speeds a r e  not possible on the  roads i n  the  low scoring 

school d i s t r i c t s  while the  combination of good roads and dangerous t e r r a in ,  

not t o  mention heavier t r a f f i c ,  r a i s e s  t he  r a t e s  16, the  high scoring 

d i s t r i c t s  . 
The pos i t ive  cor re la t ion  of l iquor  s a l e s  with t h i s  fac tor  may be 

a t t r i b u t a b l e  t o  t ransporta t ion differences determining the  demand and sup- 

ply of l iquor.  The re la t ionship of spoiled b a l l o t s ,  although more complex, 

appears a l so  t o  be re la ted  t o  transportation.  Invest igat ion of scores on 

previous f ac to r s  and general  knowledge of the  province ind ica te  t ha t ,  on 

t h i s  f ac to r ,  both high and low scoring school d i s t r i c t s  tend t o  be ru ra l ,  

less a f f luen t ,  and t o  have a lower l e v e l  of education i n  t he  population. 

It might be assumed then, t h a t  the voters  i n  these areas were l e s s  capable, 

on the  average, of correct ly  f i l l i n g  i n  a ba l lo t .  The inference could 

then be drawn tha t  i n  the high scoring d i s t r i c t s ,  with more e f f i c i e n t  

t ransporta t ion,  more of the  la rge  number of l e s s  capable voters  turned out 

t o  vote, while i n  t he  low scoring areas only those with a strong i n t e r e s t  

i n  voting went t o  the  considerable inconvenience of t rave l l ing  t o  the  

p o l l s  . 



Therefore, i t  can be seen tha t  t h i s  fac tor  performs the  function 

of dist inguishing between r u r a l  t ransporta t ion f a c i l i t i e s .  The presence 

of New Westminster i n  the high scoring d i s t r i c t s ,  once again, represents 

a s t a t i s t i c a l  a r t i f a c t  due t o  an unusually high score  on one of the 

strongly loading variables.  

Factor XIII: Rural School Support 

The in te rpre ta t ion  of t h i s  fac tor  presents a straightforward task. 

An implication from its s t ruc tu re  is  tha t  school taxes a r e  higher when a 

heavier r u r a l  population must be served i n  a town's schools. The relation- 

ship of na tura l  recreat ion f a c i l i t i e s  t o  the  f ac to r  is not  obvious, but 

i t  may be t h a t  the  la rger  r u r a l  population is i n  pa r t  a t t r ac t ed  by the 

recreat ional  f a c i l i t i e s  and has a l so  led  t o  t h e i r  development. I n  any 

case, t h i s  fac tor  c lear ly  r e l a t e s  t o  r u r a l  l i f e  i .e.  r u r a l  i n  the  sense 

of removed from the greater  Vancouver area. 

TABLE 4.15 (a) 

Varimax Loadings f o r  a Rural 

School Support Variate 

Variable 
Nmber Loading Variable Name 

20 -78 School M i l l  r a t e ,  1963 
9 .47 Rural pop., 1961 

62 .41 Extent of na tura l  recreat ion 
f a c i l i t i e s  

X of Total  Variance accounted f o r  - 2.6% 
% of Common Variance accounted fo r  - 3.37% 



TABLE 4.15(b) 

Extreme Factor Scores on a Rural 

School Support Variate 

High Factor Scores Low Factor Scores 

SD No. SD Name T score  SD No. SD Name T score 

55 Burns Lake 77.6 29 Li l looe t  17.5 
56 Vanderhoof 71.4 80 K i t h a t  26.2 
62 Sooke 70.5 2 5 Barr iere  32.9 
53 Terrace 68.4 40 New Wes tminster 33.2 
18 Golden 64.3 67 Ladysmith 33.8 
58 McBride 63.4 31 Merri t t 35.9 
85 Vancouver Isl. 62.8 66 Lake Cawichan 36,O 

North 15 Penticton 37.2 
30 South Cariboo 62.7 3 Kimberley 37.7 
17 Princeton 61.0 60 Peace River 38,3 
8 6 Creston-Kaslo 60.1 North 

78 Enderby 39 . 9 
I 

Consultation of the lists of high and low fac tor  scores ind ica tes  t h a t  

essen t ia l ly  r u r a l  school d i s t r i c t s  a r e  t o  be found a t  both scoring extremes. 

This means t h a t  the  d i s t i nc t i on  is being made between r u r a l  d i s t r i c t s  i n  

which the l oca l  school support and other  cor re la tes  of the  f ac to r  vary. 

There appears t o  be  some heterogeneity i n  t he  f ac to r  scores t h a t  would 

not be expected on an a p r i o r i  basis.  However, i t  is probably s a f e  t o  

assume, because i t  has an appreciably higher f ac to r  loading, t h a t  t he  

re la t ionship of the  School M i l l  r a t e  is  generally consis tent  with the  dis-  

t r i bu t ion  of f ac to r  scores. 

Factor X I V :  Community Growth 

The s t ruc tu re  of t h i s  fac tor  suggests well-organized community growth. 



TABLE 4.16 (a) 

Varimax Loadings f o r  a Cawnunity 

Growth Variate 

Variable 
Number Loading Variable Name 

Town growth, 1961-66 
Acreage i n  publ ic  parks and 
playgrounds, 1966 
X Social  Credit  vote,  1966 
Delinquency r a t e ,  1965-67 

X of Total  Variance accounted fo r  - 2.67% 
X of Common Variance accounted fo r  - . 3 . 34% 

Attention t o  the  needs of children is indicated i n  there  being more 

extensive playground f a c i l i t i e s ,  while the low r a t e  of juvenile delin- 

quency indicates  t ha t  attempts t o  f u l f i l l  t he  chi ldren 's  needs have been 

successful. The low Social  Credit vote, which was suggested a t  the  outset  

(Chapter 3) t o  index d issa t i s fac t ion  with the  s t a t u s  quo, could likewise 

indicate  attempts t o  improve the s o c i a l  environment of the community. 

A comparison with Factors 111, V and V I I I  demonstrates t h a t  population 

growth i n  e n t i r e  school d i s t r i c t s  cor re la tes  with d i f f e r en t  events than 

does growth of  the organized area within the  d i s t r i c t .  On the  re f lec t ion  

of Factor 111, high population growth coexis ts  with a predominance of youth 

and f e r t i l i t y ,  while on Factor V i t  contributes t o  the  description of Slum 

Conditions and on Factor V I I I  i t  has a negative re la t ionship with working 

women and wage levels.  



TABLE 4.16 (b) 

Extreme Factor Scores on a 

Community Growth Variate 

High Factor Scores Low Factor Scores 

SD No. SD Name T score  

84 Vancouver Isl. 96.7 
West 

8 Slocan 90.7 
60 Peace River 65.5 

North 
48 Howe Sound 65.4 
2 7 W i l l i a m s  Lake 65.3 
1 Fernie 60.7 

72 Campbell River 60.3 

SD No. SD Name T score 

Ocean F a l l s  31.1 
Queen Char lot te  31.5 
Vanderhoof 34.5 
Sechelt  37.4 
Birch Is land 38.8 
Barr iere  39.5 
Powell River 39.5 
Nanaimo 39.7 
Keremeos 39.7 

The l i s t i n g  of f ac to r  scores ind ica tes  t h a t ,  on the  whole, newly 

developing r u r a l  areas obtain high scores while lofig-established r u r a l  

coxnnunitie,~ which have e i t h e r  reached a s t a t e  of equilibrium between jobs 

and population o r  a r e  ac tua l ly  losing population receive low scores. 

Factor XV: Tourist  Trade 

The pair ing of ho t e l  accommodations and na tu ra l  recreat ion f a c i l i t i e s  

on a s i n g l e  fac tor  is i n  accordance with t h e  re la t ionsh ip  between them 

posited i n  Chapter 3. 



TABLE 4.17 (a) 

Varimax Loadings f o r  a 

Tour is t  Trade Var ia te  

Variable 
Number Loading Variable Name 

Hotel and motel u n i t s  per  cap i t a ,  
1961 
Extent of n a t u r a l  r ec rea t ion  
f a c i l i t i e s  

X of To ta l  Variance accounted f o r  - 2.62% 
X of Common Variance accounted f o r  - 3.29% 

The f a c t o r  appears t o  have i d e n t i f i e d  a dimension of dependence on 

tourism a s  t h e  major source of revenue i n  a d i s t r i c t .  It could be expected 

t h a t  s o c i a l  d i f fe rences  would e x i s t  along t h i s  dimension, with high scor ing 

communities presenting more s o c i a l  complexity because of t h e  high r a t e  of 

t ransiency and having many persons employed i n  jobs r e l a t i n g  t o  tourism. 

Low scor ing communities, on t h e  o the r  hand, could be  expected t o  be 

r e l a t i v e l y  u n a t t r a c t i v e  and q u i e t  t o  l i v e  in .  



TABLE 4.17 (b) 

Extreme Factor Scores on a 

Tour is t  Trade Var ia te  

H i ~ h  Factor Scores Low Factor Scores 

SD No. SD Name T score  SD No. SD N a m e  T score  

Agassiz 
Revelstoke 
Princeton 
Golden 
Ocean F a l l s  
Pent ic ton 
Qualicum 
Pr ince  Rupert 
Windermere 

Kettle Valley 
Vanderhoof 
Vancouver Isl. 
North 
Abbotsford 
Chilliwack 
Surrey 
T r a i l  
Nelson 
Vancouver Isl. 
West ' 

Nanaimo 
Sooke 

It can be  seen t h a t  t h e  d i s t r i b u t i o n  of f a c t o r  scores  i s  e s s e n t i a l l y  

i n  agreement wi th  t h i s  in te rp re ta t ion .  

Factor  XVI:  Liquor Sales Growth 

As it has been es tab l i shed  i n  o ther  f a c t o r s  t h a t  t h e  r a t e  of h o s p i t a l  

deaths i s  an inverse  index of t h e  incidence of sudden deaths,  i t  i s  i n t e r -  

e s t i n g  t o  see i t  and increas ing l iquor  consumption loading on t h e  same 

fac to r .  The impl ica t ion,  of course, is  t h a t  t h e  g r e a t e r  consumption of 

alcohol leads  t o  more acc iden ta l  deaths. Making a comparison t o  Factor 

X I I ,  Spoiled Ba l lo t s ,  i t  can be seen t h a t ,  i n  t h a t  case ,  t h e  a c t u a l  r a t e  

of l i q u o r  consumption r e l a t e s  t o  deaths i n  motor veh ic le  accidents .  

Inspect ion of the  f a c t o r  scores does not  se rve  t o  contradic t  the  above 

i n t e r p r e t a t i o n .  However, i t  appears t h a t  the  previously c i t e d  statement 



TABLE 4.18 (a) 

Varimax Loadings f o r  a Liquor 

Sales  Growth Var ia te  

Variable 
Number Loading Variable Name 

.71 Increase  i n  l i q u o r  s a l e s ,  
1959-63 -. 44 Hospi ta l  death rate, 1966 

% of To ta l  Variance accounted f o r  - 2.40% 
X of Common Variance accounted f o r  - 3.00% 

(Chapter 3) from t h e  Regional Index, . tha t  l i q u o r  s a l e s  a r e  s e n s i t i v e  

economic i n d i c a t o r s ,  is open t o  question. I n  t h e  present  ana lys i s  t h e  

inc rease  and l e v e l  of r a t e s  of alcohol purchasing have shown no apparent 

r e l a t i o n s h i p  with t h e  economic s t a t e  of school d i s t r i c t s .  

TABLE 4.18(b) 

Extreme Factor Scores on a Liquor 

Sales  Growth Var ia te  

High Factor Scores Low Factor Scores 

SD No. SD Name T score  SD No. SD N a m e  T score  

Ucluelet-Tofin 
Port land Canal 
Arrow Lakes 
Fraser  Canyon 
Vancouver Isl. 
West 
Golden 
Peace River 

64.8 
64.7 

North 
Kettle Valley 64.5 
Grand Forks 63.5 
Merrit t 63.3 
Burnab y 63.2 
Birch Is land 62.1 

8 Slocan 
80 Kitimat 
5 6 Vanderhoof 
58 McBride 
70 Alberni ' 
17 Pr ince  ton 
66 Lake Cowichan 
69 Qualicum 



Factor XVI I :  Soc ia l  Malaise 

When such i n d i c a t o r s  of s o c i a l  d i so rder  a s  high we l fa re  recipiency 

and i l l eg i t imacy  coexis t  with a  low usage of community mental h e a l t h  

c l i n i c s ,  i t  appears s a f e  t o  assume t h a t  s o c i a l  malaise no t  only e x i s t s  

b u t  is being perpetuated. 

TABLE 4.19 (a) 

Varimax Loadings f o r  a  

Socia l  Malaise Var ia te  

Variable 
Number Loading Variable Name 

.53 Welfare rec ip iency,  1965-67 

.47 I l l eg i t imacy  r a t e ,  1966 -. 46 Referra ls  t o  community mental 
h e a l t h  se rv ices ,  1965-68. 

X of To ta l  Variance accounted f o r  - 2.27% 
X of Common Variance accounted f o r  - 2.85% 

The re la t ionsh ips  observed i n  t h i s  f a c t o r  may be b e s t  a t t r i b u t e d  t o  

t h e  f a c t  t h a t  persons of lower socio-economic s t a t u s  a r e  less inc l ined  

t o  seek psych ia t r i c  ca re  on an ou tpa t i en t  b a s i s  (Myers and Bean, 1968). 

Welfare recipiency,  of course, def ines  low s o c i a l  s t a t u s  and both i t  

and i l l eg i t imacy  tend t o  covary with mental d isorder .  This f a c t o r ,  then,  

descr ibes  a  dimension which should be  p r e d i c t i v e  of mental d i so rder  but  

is  negatively cor re la ted  with ou tpa t i en t  t reatment of mental d isorder .  

The-implicat ion is t h a t  mental d isorder  is going untrea ted  i n  regions with 

high scores  on t h i s  f ac to r .  



TABLE 4. N ( b )  

Extreme Factor Scores on a 

S o c i a l  Malaise Var ia te  

High Factor Scores Low Factor Scores 

SD No. SD Name T score  

54 Smi t h e r s  81.0 
60 Peace River 73.5 

North 
59 Peace River 67.1 

South 
50 Queen Char lo t te  66.4 
39 Vancouver 65.7 
2 9 L i  llwe t 64.3 
31 Merritt 63.7 
5 2 Pr ince  Rupert 61.7 
36 Surrey 61.5 
2 5 Bar r i e re  61.2 
55 Bums Lake 60.8 
64 Gulf I s l ands  60.5 
6 1 Vic to r ia  60.3 

SD No. SD N a m e  T score  

3 Kimberley 27.2 
19 Revels toke 28.7 
80 K i t  ima t 33.0 
11 T r a i l  34.6 
5 1  Port land Canal 34.6 
1 8  Golden 35.8 
85 Vancouver Isl. 36.0 

North 
46 Sechel t  36.0 
48 Howe Sound 37.7 
2 2 Vernon 37.8 
78 Enderby 39.1 
12 Grand Forks 39.3 
7 2 Campbell River 39.5 
32 Frase r  Canyon 39.9 

Factor X V I I I :  High Taxes 

High taxes  and high r a t e s  of admission t o  pub l ic  i n s t i t u t i o n s  f o r  t h e  

Aged a r e  indicated ,  by t h i s  f a c t o r ,  t o  be l i k e l y  t o  occur together  and t o  
occur elsewhere than i n  towns with popula

TABLE 4.20 (a) 

Varimax Loadings f o r

High Taxes Var ia te

Variable 
Number Loading Variabl

19 .64 General
68 .47 Admissi

f a c i l i t
5 -. 41 Towns 5

% Total  Variance accounted f o r  - 2.22% 
% Common Variance accounted f o r  - 2.78% 
t ions between 5000 and 9999. 

 a 

 

e Name 

 M i l l  r a t e ,  1963 
ons t o  pub l ic  g e r i a t r i c s  
i e s ,  1965-68 
000-9999, 1966 



The f ac t  tha t  the rate of g e r i a t r i c  admissions is unrelated t o  the 

prevalence of old age i n  a community suggests tha t  the tendency t o  

hospi tal ize  old people may be related t o  the tendency of a community t o  

r e j  ec t  deviants (see Chapter 3). The relationship between g e r i a t r i c  

admissions and the M i l l  r a t e  is unclear, but it may be tha t  the f a c t  tha t  

lower taxes occur i n  towns of 5000-9999 population is due t o  t h e i r  la rger  

populations being be t t e r  able t o  sustain necessary community services than 

smaller cammuni t ies .  

TABLE 4.20 (b) 

Extreme Factor Scores on a 

High Taxes Variate 

High Factor Scores Low Factor Scores 

SD No. SD Name T score SD No. SD Name T score 

52 Prince Rupert 76.3 80 Kitimat 17.8 
1 Fernie 73. 0 65 Cowichan 31.1 

22 Vernon 70.2 60 Peace River 34.4 
84 Vancouver Is1 . 65.3 North 

West 28 Quesnel 34.9 
11 T r a i l  65.0 39 Vancouver 35.7 
68 Nanaimo 64.2 63 Saanich 36. 1 
19 Revels toke 63.5 51 Portland Canal 36.9 
56 Vanderhoof 63.2 10 Arrow Lakes 38.7 
78 Enderby 62.6 72 Campbell River 38.8 
13 Kett le  Valley 62.0 14 Sth. Okanagan 39.5 
31 Merri t t  61.4 
35 Langley 60.9 
66 Lake Cowichan 60.3 



Discussion of Hypothesized Relationships between the 

Environmental Factors and Mental Disorder 

A s  was s t a t e d  pr ior  t o  the  presentation of the  r e su l t s  of the  fac tor  

analysis ,  a l l  t he  retained fac tors  were hypothesized t o  bear some rela t ion-  

ship to mental disorder ra tes .  The f a c t  t ha t  successive pa i r s  of complex 

l i n e a r  composites would be extracted i n  the, canonical analysis made i t  

unfeasible t o  formulate precise  expectations, but general  expectations 

could be s t a t e d  on the bas i s  of previous research findings. 

Factor I: Suburban Conditions 

The d i s t r i c t s  with high scores on t h i s  fac tor  were largely of middle- 

c l a s s  composition, and, as suburban areas,  f e l l  within the urban designation 

used i n  previous ecological  s tudies  of mental disorder. There were two 

reasons, then, f o r  expecting higher admission r a t e s  i n  general i n  these 

d i s t r i c t s .  

(a) Admission r a t e s  have consistently been found t o  be higher i n  

urban than r u r a l  areas (Rose & Stub, 1955; Jaco, 1960; Buss, 1966; Suinn, 

(b) Persons of middle and higher socio-economic s t a tu s  have been found 

more wi l l i ng  t o  en te r  psychiatr ic  treatment (Myers & Bean, 1968) 

It was fur ther  expected tha t  the high admission r a t e s  associated with 

Suburban Conditions would be concentrated i n  the less severe disorders. 

This expectation was based on the assumption t h a t  more readiness t o  seek 

psychia t r ic  treatment would prevent the development of more severe disorders. 

Factor XI: Climate 

High scores on t h i s  fac tor  indexed a mild rainy coastal  climate. It 

was eGected ,  i n  accordance with the suggestions of Tromp (1968) tha t  the  

decreased sunl ight  and more changeable weather on the coast would r e s u l t  

i n  higher admission r a t e s  from there  than from the in te r ior .  There were 



aggressive ac ts  were cowidered (ree Ctupter 3). 

Factor 111: Decrepitude 

&I t h i r  factor  indexed the tendency fo r  there t o  be greater n d a n  

of older persons i n  the school d i s t r i c t s ,  and u the stlrceptibili ty t o  

mental disorder has been found t o  increase with age (bee & Stub, 1955; 

Bws, 1966; Suinn, 1970) it waa hypothesized tha t  Decrepitude would be a 

good predictor of mental disorder. Specifically, it was upected  that 

the rates of brain disorder and non-schizophrsnic psychoses (see Table 

2.1). the disorders with the l a t e s t  onsets, would be related t o  t h i s  

factor. 

Factor IV: Concentration 

The ro le  of Concentration i n  identifying the urban and urban-like 

c i t i e s  of the province led t o  the expectation tha t  Concentration would be 

predictive of the schizophrenic disorders, sociopathy and addiction in 

accordance with the findings i n  human ecology that  these tend t o  be 

problems of the inner c i ty  (Faris & Dunham, 1960; Theodorson, 1961). Haw- 

ever, .s many of the c i t i e s  scoring high on t h i s  factor  were of insuf- 

f i c i en t  s i z e  t o  sustain the ecological relationships found i n  larger  c i t i e s  

(see Clausen & Kohn, 1959). i t  was expected tha t  the correlations would not 

be strong. 

Factor V: Slum Conditions 

The strong indications that  th i s  factor related t o  poor physical health, 

soc ia l  disorganization and low socio-economic s ta tus  gave r i s e  t o  the 

hypothesis tha t  it would be predictive of high ra tes  of the more severe 

mental disorders. Poor nutr i t ion was expected t o  r a i s e  the incidence of 

brain disorders while the predominance of low socio-economic s ta tus  was 



expected t o  ralre the r a t e  of achitophrenia 

head 6 Redlich, 1958). However, with more reluctance t o  seek psychiatric 

treatment i n  the lower socio-economic s t r a t a  @fyers & Bean, 1968) i t  w u  

expected tha t  the schizophrmic admissione would be res t r ic ted  t o  its more 

revere formn, acute and paranoid. 

In  addition, a l e s s  debil i ta t ing disorder, sociopathy, was expected t o  

show high rates. This prediction was baaed on the assumption that the 

high rates  of delinquency and illegitimacy loading on Sl~pp Conditions 

indexed prevalent tendencies t o  w a g e  i n  ant isocial  behavior within the 

high scoring communities. 

Further evidence i n  favor of t h i s  factor being predictive of mental 

disorder is found i n  the e p i d d o l o g i c a l  l i te ra ture .  The moat notable 

comparison might be made with the communities displaying "sociocultural 

disintegration" studied by Leighton et .  a l .  (1963) i n  the test ing and 

substantiation of the i r  hypothesis that more mental disorder would exis t  

i n  such communities. 

Factor VL: Small Town Autonomy 

The fac t  tha t  t h i s  factor described school d i s t r i c t s  tha t  contained 

particularly small towns and were isolated except for  relat ively good air 

t ravel  f a c i l i t i e s ,  raised two etiological possibi l i t ies .  It would be 

expected, on the whole, that admission ra tes  would be lower i n  areas with 

high scores on th i s  factor  because the areas were ru ra l  according t o  U.S. 

Census cr i t e r i a ,  and rura l  areas have been consistently found t o  have 

lower ra tes  of mental disorders (Rose & Stub, 1955; Jaco, 1960; Suinn, 1970). 

On the other hand, the limited social  environment and inaccessibi l i ty  of 

other communities could be expected t o  promote a sense of tedium which 

could influence the development of same kinds of mental disorders. Apart 



from the excltlrlon of organic dborders ,  it was not possible t o  make specif ic  

predictions regarding the dlsorderr tha t  would be affected by tbese environ- 

mental c a a d i t i m .  

Factor VII: A. A. Prevalence 

Although the direction of the relationship could not be predicted, i t  

war expected tha t  the prevalence of Alcoholics Anonymous i n  8 d i s t r i c t  would 

be related t o  the ra tes  of addiction and possibly brain disorder, half of 

the l a t t e r  cases being associated with alcoholism. On the one hand, it 

was considered tha t  high A. A. ra tes  and high alcoholic hospital  admissions 

r igh t  be positively correlated with both ref lect ing higher ra tes  of 

alcoholism i n  the general population. On the other hand, i t  was expected 

tha t  there might be fewer cases of alcoholism treated a t  Rivendew when 

A. A. w a s  strong because of the avai labi l i ty  of informal treatment r ight  

within the canrmunity. It was further  expected tha t  higher ra tes  of A. A. 

i n  a community might index more generalized tendencies t o  deal with mental 

health problems informally and within the community thereby reducing the 

number of cases admitted t o  Riverview. 

Factor VIII: Wage Level 

TWO specif ic  expectations could be formulated on the basis of t h i s  

factor indexing higher wages and greater numbers of working women i n  con- 

junction with a low population growth. F i r s t ,  the higher wages and there- 

fore higher socio-economic s ta tus  suggested lower ra tes  of mental disorder 

i n  general would occur, part icular ly schizophrenia (Faris & Dunham, 1960; 

Rose & Stub, 1955; Hollingshead & Redlich, 1958; Gurin et. a l . ,  1960; Jaco, 

1960; Theodorson, 1961; Srole, e t .  al . ,  1962; Langner & Hichael, 1963; 

Leighton, e t .  a l . ,  1963; Buss, 1966; Klee e t .  a l . ,  1967; Sechrest & Wallace, 

1967; Bloom, 1968; Myers & Bean, 1968; Suinn, 1970). Second, the greater 
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arrkr of worklag - indicated a roc ia l  difference which was expected 

t o  be i n f l w a t i r l ,  although no specif ic  direction of inflaunce could be 

predicted. Oa the one hand, the increased rtrus t o  the women and posrible 

familial  disorganization lnight be expected t o  r a i se  dluorder rat-, while 

on the other hand the more interest ing and varied l i f e  s ty les  

could be expected t o  promote mental well-being. 

Factor IX: Rural Property Value 

The types of school d i s t r i c t s  scoring high on t h i s  factor  

t ion i n  some mpecte of socia l  l i f e .  They a n  not so  densely 

of the women 

imply mdera- 

populated u 

t o  even s l igh t ly  s u g g u t  crowding, but not so  sparsely populated a s  t o  
# 

produce socia l  isolation. The tams of 2500-4999 population within t h o e  

d i s t r i c t s  can adequately f i l l  the demand for  conuumr good8 without the 

pressures of an urban-like environment. I f  it can be asstl~led that such 

moderation resul t s  i n  an environment favorable t o  the maintenance and 

development of good mental health, i t  would be expected tha t  mental dirorder 

rates  i n  general would correlate  negatively with t h i s  variate. This expec- 

tat ion w a s  strengthened by the ru ra l  composition of the factor,  as mental 

disorder ra tes  have been found, as previously mentioned, t o  be lower i n  

rura l  areas. 

Factor X: Opposition Voting 

The interpretat ion of t h i s  factor waa based on socia l  c lass  differences, 

with high scores indexing higher social  c lass  and the reverse fo r  low scores. 

Thus, higher scores on t h i s  factor were expected t o  be predictive of lower 

mental disorder ra tes  and lower scores predictive of higher rates. I n  

addition, given the decreased 

seek psychiatric care, it was 

of the disorders suff icient ly 

willingness of the lower socia l  classes t o  

expected tha t  luwer scores would be predictive 

severe t o  make hospitalization a necessity. 



Factor XI: Rural DQtribution Centers 

The towas referred t o  i n  t h i s  factor ,  being r e t a i l  centers and 

surrounded by more than the usual nwnber of small hamlets, would probably 

be the  more bust l ing r u r a l  centers of the  province. The constant in f lux  

of consumers from outside the towns would produce more s o c i a l  complexity 

i n  the  form of more people than i n  a ca~arunity where d i s t r i bu t ion  services 

were more dispersed. Such a difference i n  the  s o c i a l  environment was 

expected t o  be re f lec ted  i n  mental disorder r a t e s ,  but i t  was not possible 

t o  pred ic t  which disorders would be affected o r  i n  which direction.  

Factor X I I :  Spoiled Ballots 

The amin underlying dimension on t h i s  f ac to r  appeared t o  be transpor- 

ta t ion,  high scores indexing well-built highways through treacherous 

t e r r a in  and low scores indexing a prevalence of poor unpaved roads. It 

would be expected tha t  the  poor roads i n  the  low scoring areas  would produce 

soc i a l  i so l a t i on  and tha t  the  fac tor  would then cor re la te  negatively with 

mental disorder rates, par t icu la r ly  schizophrenia (Faris C Dunham, 1960). 

Factor X I I I :  Rural School Support 

The evidence suggests lower mental disorder r a t e s  i n  school d i s t r i c t s  

scoring high on t h i s  factor  fo r  two reasons. F i r s t ,  as r u r a l  d i s t r i c t s  

t h e i r  rates should be lower. Second, i f  a higher r a t e  of l o c a l  school 

support can be assumed t o  r e f l e c t  a higher l e v e l  of concern fo r  good s o c i a l  

functioning within the community, even lower rates of mental disorder of 

a l l  kinds than i f  only r u r a l i t y  was taken i n t o  account would be expected. 

Factor XIV: Community Growth 

h e  s t ruc tu re  of t h i s  fac tor  was reminiscent of pos i t ive  s t r i v ing  o r  

ac t ive  adjustment (Scott, 1958; Jahoda, 1950) on a community scale.  As 

such, it was expected t o  be negatively predict ive of a l l  mental disorder 

ra tes .  I n  par t icu la r ,  its negative loading on juvenile delinquency 
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s tyl(loted t h a t  sociopathy would be most l i k e l y  t o  co r r e l a t e  negatively with 

It. I 

Factor XV: Tourist  Trade 

Once again, no d i rec t ion  o r  spec i f i c  type of rate d i f f e r e n t i a l  could be 

predicted fo r  conmunities scoring high on t h i s  factor.  However, the  high 

rate of transience and seasonal employment i n  tour is t - re la ted indus t r ies  w e r e  

believed t o  create a difference i n  s o c i a l  environment t h a t  could be reflec- 

ted i n  mental disorder rates. 

Factor XVI: Liquor Sales, Growth 

Higher rates of sudden death and increasing l iquor  s a l e s  suggest t h a t  

this fac to r  indexes a more violent  way of l i f e  i n  its high scoring school 

d i s t r i c t s .  Such an t i soc i a l  soc i a l  organization might be expected t o  produce 

higher rates of addiction and sociopathy and of bra in  disorders due t o  

alcoholism. 

Factor XVII :  Social  Malaise 

Considering the indications t ha t  t h i s  fac tor  indexes higher r a t e s  of 

non-hospitalized mental disorder i n  conjunction with unusually sparse  attempts 

t o  dea l  with i t  a t  the  community level ,  its e t io log ica l  implications are 

self-evident. It was expected tha t  t h i s  f ac to r  would be a good predictor  of 

a l l  categories of mental disorder, par t icu la r ly  t he  more severe ones such as 

bra in  disorders and the schizophrenic psychoses. 

Factor XVIII: High Taxes 

The loading of most i n t e r e s t  on t h i s  fac tor  re la ted  t o  the  r a t e  of 

g e r i a t r i c  admissions and i t  was suggested tha t  those admission r a t e s  might 

r e f l e c t  the  tendency of a community t o  reject deviants. On the  assumption 

t h a t  t h i s  inference was ju s t i f i ed  i t  was expected tha t  t h i s  va r i a t e  would 

tend t o  be predictive of mental disorder r a t e s  i n  general. 



S11Pnr;ry 

The chapter opened with a description of the  procedures involved i n  

col lect ing the data  fo r  the  f ac to r  analysis. The da ta  sources were a l l  

secondary, most of them published by the provincial  government. The 

nature of the geographic un i t s  used i n  the various records were discussed 

i n  terms of t h e i r  recombination i n t o  school d i s t r i c t s .  

Problems of missing da ta  were encountered i n  two types of s i tuat ions:  

f i r s t ,  when incomplete information regarding the  geographic d i s t r ibu t ion  

of events complicated the recombination of geographic areas i n t o  school 

d i s t r i c t s ,  and second, when some of the  da ta  points  of spec i f i c  variables 

were rimply missing. Estimates i n  the  former cases were Judged on the  

bas i s  of population d is t r ibu t ion ,  while i n  the  l a t t e r  case, least squares 

estimates were made of the missing da ta  points. 

The da ta  were acknowledged t o  have two pr inc ip le  l imi ta t ions  -- 
(a) t ha t  information was missing f o r  sane var iables  and had t o  be estimated, 

and (b) t ha t  data  were not avai lable  i n  a l l  cases f o r  the  years 1965 t o  

1968, t he  period t o  which the diagnostic data  pertained. These l imi ta t ions  

were f e l t  t o  be o f f se t  i n  the f i r s t  case by there  being r e l a t i ve ly  few cases 

of missing data and i n  the second case by the avai lable  f igures  f a l l i n g  

close t o  the  time period of in te res t .  

Data col lect ion was followed by the execution of the fac tor  analysis ,  

se lec t ion  of the number of fac tors  and the  computation of the  fac tor  scores. 

A Pr incipal  Component analysis was conducted on a product-moment correla- 

t i on  matrix, twenty-two factors  extracted and eighteen retained a f t e r  

rotation.  Reference t o  the  l i t e r a t u r e  on environmental taxonomy indicated 

tha t  eighteen factors  exceeded the number retained i n  previous studies.  

The necessity t o  re ta in  t h i s  number was d ic ta ted  by the  d i s t i n c t  simple 



structure of that many factors, and was suggested to be due to the bro~der 

selection of variables entering the present analysis. Scores of the 

seventy-eight school districts on the eighteen factors were computed and 

recorded in T-score form to maximize their comprehensibility when used in 

the factor interpretations. 

The basic guidelines observed in the factor interpretation were that 

only the two largest loadings for each variable were considered and then 

only if they exceeded a value of .30. In addition, one variable was omitted 

from the interpretation entirely because the patterning of its loadings was 

apparently meaningless. Factor scores which fell one standard deviation or 

more away from the mean were considered, in addition to the factor loadings, 

in the factor interpretations. 

The eighteen factors were interpreted in some detail, following which, 

hypotheses regarding the role of each factor in predicting.menta1 disorder 

rates were presented. A brief summary of the factor interpretations can 

be seen in Table 4.21 and of the hypotheses attending the factors in Table 

TABLE 4.21 

Sumnary of Factor Interpretations 

Brief description of qualities represented Factor 
Number FactorName in high scoring school districts. 

I Suburban Conditions More highly populous communities with 
larger numbers of middle-class young 
families 

I1 Climate Mild rainy coastal climate 

111 Decrepitude Preponderance of elderliness 

IV Concentration High concentration of population in the 
major commercial centers 



TbBLE 4.21 (cant.) 

Brief description of qual i t ies  represented 
Factor Name i n  high scoring school d i s t r i c t s  

Factor 
Ntraber 

Slum Conditions Poverty indicated i n  high death ra tes  and 
social  disorder 

Small Town Autonomy Self-contained, isolated s m a l l  tams VI 

VII A. A. Prevalance High amber of Alcoholics Anonymous groups 
and members 

Wage Level More workhg females and overal l  higher 
wages 

VIII 

Rural Property Value More highly populated r u r a l  area 

Opposition Voting Voting other than N.D.P. with a preference 
for  Liberal voting 

Rural Distribution Centers dis tr ibut ing r e t a i l  goods i n  the 
Centers rura l  areas 

Spoiled Ballots Higher ra tes  of spoiled ba l lo ts ,  motor 
vehicle deaths and liquor sales. 

Rural School Support Rural areas with higher local  school taxes X I 1 1  

X I V  Community Growth Growth within organized area and develop- 
ment of f a c i l i t i e s  fo r  children 

Tourist Trade High reliance on tourism indicated i n  
extensive hote l  and natural  recreation 
f a c i l i t i e s  

Liquor Sales Growth Increasing liquor sa les  and high accidental 
death r a t e  

Social Malaise Higher ra tes  of welfare recipiency and 
illegitimacy i n  conjunction with low rates  
of r e fe r ra l  t o  community mental health 
centers 

High Taxes Higher taxes and more admissions t o  
public ge r i a t r i c  f a c i l i t i e s  i n  other than 
towns of 5000-9999 

XVIII 



Suanary of the Hypothemized Relationsh: Lps between 

the Factors and Mental Disorder Rates 

Factor Hypothesized Relationship Reasons behind 
Nmber Factor Name with Disorder Rates Hypo theses 

Eigher ra tes  i n  urban- 
l i k e  areas 

Suburban 
Conditions 

Positively predictive 
of higher ra tes  

Middle classes more 
willing t o  seek psych- 
iatric care 

Most highly predictive 
of milder disorders 

Readiness t o  seek psych- 
i a t r i c  care would pre- 
vent more serious dir- 
orders developing 

Climate Higher ra tes  i n  general Decreased sunlight and 
more changeable weather 
on the coast 

Susceptibili ty t o  mental 
disorders, part icular ly 
those mentioned, 
increases with age 

Decrepitude Higher ra tes  of brain 
disorders and non- 
schizophrenic psychoses 

Higher rates  of schizo- 
phrenia, sociopathy and 
addiction 

These disorders occur 
more frequently i n  
densely populated inner 
c i ty  regions 

Concentra- 
t ion 

Poor physical health Slum Condi- 
t ions 

High brain damage 

High schizophrenia 

High sociopathy 

Law socia l  class  

Factor indicates preva- 
lence of ant i socia l  
behavior 

Lower rates  overall  Rates lower i n  ru ra l  
areas 

Small Town 
Au t onomy 

Tedium aris ing from 
res t r i c t ion  of the soc- 
i a l  environment 

Elevation of some un- 
specif ic  rates  possible 

Positive correlation be- 
tween alcoholism and the 
factor  could re f l ec t  
higher ra tes  i n  the cm- 

Relationship with addic- 
t ion and brain disorder 
expected but i n  u n k n m  
direction 

VII A. A. 
Prevalence 



TABLE 4.22 (contd.) 

Factor Hypothesized Relationship Reasons behind 
Number Factor Name v i th  Disorder Rates Hypotheses 

munity while negative 
correlations could re- 
f l e c t  a tendency t o  
resolve, the problem 
within the community 

Laver ra tes  overall  

VIII Wage Level Lower ra tes  overall  

Relationship of un- 
specified direction 

I X  Rural Prop- Lower rates  overall  
e r ty  Value 

X Opposition Lower ra tes  overall  
Voting 

XI  Rural D i s -  Relationship of un- 
t r ibut ion specified direction 
Centers 

X I 1  Spoiled Lower rates  overall ,  
Ballots particularly schizo- 

phrenia 

XI11 Rural School Laser ra tes  overall  
Support 

X I V  Community Lower ra tes  overall  
Growth 

Might index a general 
tendency t o  deal with 
mental health problems 
within the community 

Higher wages and there- 
fore higher socio- 
economic s t a tus  

Greater numbers of work- 
ing m e n  may be indi- 
cative of a socia l  differ-  
ence which could lower 
ra tes  by optimizing socia l  
stimulation o r  could ra i se  
them by providing stimula- 
t ion to  the point of s t r e s s  

Rates lower i n  rura l  areas 

Moderate level  of environ- 
mental s t r ess  / 

High scores indicate higher 
socio-economic s ta tus  

More socia l  complexity than 
i n  areas with dispersed 
distr ibut ion services 

Social isolat ion i n  low 
scoring areas would re- 
s u l t  i n  negative relation- 
ships between the factor 
and mental disorder ra tes  

Rates lower i n  rura l  areas 

Greater community concern 
for  good socia l  functioning 

Factor indicates positive 
s t r iv ing  for  community 
betterment 



TABLE 4.22 (cant . ) 
Factor Eypothesized Relationship Reasons behind 
Number Factor Name with Disorder Rates Hypotheses 

Lower ra tes  of socio- Negative factor loading 
pathy on 3 uvenile delinquency 

Tourist Relationship of un- Social differences between 
Trade specified direction these and other communities 

possibly inf luent ia l  

Liquor Sales Higher rates  of brain Antisocial soc ia l  envir- 
Growth disorder, addiction and onment 

sociopathy 

Social Higher ra tes  overall ,  Higher ra tes  of non- 
W s e  particularly more severe hospitalized mental dis- 

disorders such as brain order and less  tendency 
disorders and schizophrenia t o  seek early treatment 

I High Taxes Higher rates  overall  More tendency t o  re jec t  
deviants from the com- 
munity 



SECTION 111: CANONICAL REGRESSION ANALYSIS TO FIND THE 
ENVIRONMENTAL CORRELATES OF MENTAL 
HOSPITALIZATION IN BRITISH COLUMBIA 



CEAPTER 5: Preparations f o r  t he  Canonical Aualyria 

Collection and Presentation of the  Diagnostic Data 

From the  set of data  from Riverview Hospital which waa avai lable  f o r  

the  present study, the  diagnostic da ta  were tabulated f o r  each school 

d i s t r i c t  and arranged i n t o  twelve categories. There were f i f t e e n  diagnos- 

t ic  d i f fe ren t ia t ions  avai lable  i n  the  o r ig ina l  data  set, but the  regroup- 

ing was necessitated by the  problem of low frequencies of admission i n  

many of the school d i s t r i c t s  and by the  need t o  have a small enough number 

of categories t o  allow f o r  manageable da ta  manipulation. The l o s s  of 

information resu l t ing  from regrouping was  f e l t  t o  be compensated f o r  by 

the  f ac t  t h a t  f i n e  discriminations between diagnost ic  categories are, i n  

pract ice ,  so  imprecise as t o  be of l imited meaningfulness (Zigler and 

Ph i l l i p s ,  1961). 

The t o t a l  numbers of cases of each diagnosis i n  each school d i s t r i c t  

were expressed as  r a t e s  per 10,000 persons f i f t e e n  years of age o r  older  

i n  each school d i s t r i c t .  The f i f t e e n  and over age group was  chosen t o  

represent the  population a t  r i s k  of admission because, Riverview being an 

adul t  f a c i l i t y ,  admission of persons under f i f t e e n  years of age is rare. 

A strict per capi ta  r a t e  would have spuriously lawered incidence r a t e s  i n  

school d i s t r i c t s  with la rger  proportions of the  population under f i f t e e n  

yeare of age. 

Population f igures  f o r  1966 were those used t o  estimate the  population 

a t  r i s k  because these f igures  were the ones avai lable  c loses t  t o  the  period 

of the  data  collection. As 1966 was the median year for  which the  diagnostic 

da ta  were available,  the f igures  used were probably the  bes t  estimates of 

the  populations of the  school d i s t r i c t s  over the  three year period t h a t  

could have been obtained i n  any event. 



I n  addit ion t o  the  r a t e s  per  10,000 of the  twelve diagnoses f o r  

each school d i s t r i c t ,  the  rate per 10,000 of normality (the t o t a l  non- 

hospitalized population) was calculated. The purpose of t h i s  was t o  

determine vhich combinations of environmental qua l i t i e s  would be predic- 

t i v e  of mental heal th  ra ther  than mental disorder. 

The twelve selected diagnostic categories can be seen i n  Table 5.1. 

A s  mentioned above, there  were f i f t e e n  diagnostic d i s t inc t ions  made i n  the  

avai lable  data  set, with t r a i t  and pat tern personali ty disorders,  schizo- 

a f fec t ive  disorders,  and involutional psychoses formerly l l ~ t e d  separately. 

The reasons f o r  regrouping these categories have been discussed i n  Chapter 
4 

2. 

Modifications i n  Correlation Procedures 

Certain considerations re la t ing  t o  the  nature of the da ta  had t o  be 

dea l t  with before the calculation of correla t ion matrices t o  enter the  

canonical regression analysis. Specifically,  a problem re la t ing  t o  the 

influence of the base r a t e  on the magnitude of the  inter-diagnostic 

correla t ions  was d e a l t  with by the use of a cross products correla t ion 

technique. As an added benef i t ,  s ingular i ty  of the  interdiagnost ic  corre- 

l a t i on  matrix was prevented. I f  the matrix had been s ingular ,  a canonical 

solut ion would have been Impossible (Lee, 1969). 

The in te rpre t ive  advantage of the  cross products technique is tha t  the 

base r a t e s  of the  disorders a r e  included i n  its calculation,  such tha t ,  

i n  in te rpre ta t ion  of the  canonical component loadings, statements can be 

made about higher o r  lower r a t e s  a s  w e l l  as of more o r  less pred ic tab i l i ty .  

The i n i t i a l  correla t ion coeff ic ients ,  a s  seen i n  Appendix C-1, were la rger  

f o r  diagnostic categories with greater  numbers of cases, with the co- 

e f f i c i en t s '  s i z e s  determined by both the impl ic i t  base r a t e  and the degree 

of s imi la r i ty  i n  patterning of r a t e s  across school d i s t r i c t s .  A product 



TABLE 5.1 

Total Ifumber of Cases i n  each of 

the Diagnostic Categories 

Total 
Diagnosis Cases X 

Brain disorder: chronic 
and acute 

Non-schizophrenic psychoses: 
manic-depressive, paranoid 
and inwlut ional  

Schizophrenia: chronic 
undifferentiated 

Schizophrenia: acute 
undifferentiated 

Schizophrenia: paranoid 

Schizophrenia: other; simple, 
hebephrenic, residual, cata- 
tonic, affect ive 

Neurosis: depressive 

Neurosis: other 

Personality disorders: 
pattern and t r a i t  

Sodopathy 

Addiction: drugs o r  alcohol 

Transient s i tua t ional  
disorder 

Total 9493 

moment correlation would, of course, only assess the degree of similarity 

i n  patterning, with differences i n  base ra tes  being irrelevant t o  the s izes  

of the coefficients. 

Not a l l  the data entering the correlational calculations were ra te  

measures, however, and the computational formulae were revised accordingly. 



The enviro~~mental variates,  which were deviated measures, were correlated 

wing  the usual product moment formula, while a corbined cross produet- 

product moment technique was used t o  find the correlations between the 

diagnostic and environmentalmeasures. The three formulae can be seen in 

Table 5.2. 

TABLE 5.2 

The Three Formulae used i n  Deriving 

the I n i t i a l  Correlation Matrix 

Let: X and Y be diagnostic measures and 
A anti B be environmental measures 

1. Cross products fonuula for  deriving inter- 
diagnostic correlations 

2. Product moment fonuula for  deriving inter- 
environmental correlations 

3. Combined cross product-product moment formula for  
deriving correlations between diagnostic and 
environmental variables 

(ZX) - 
=ax 

= CAX-CA N 

The cross product correlation matrix is reported i n  Appendix C-1 

while the cross product-product moment correlations between the diagnostic 

ra tes  and the environmental variates are reported i n  Appendix C-2. The 



correlations betvean the environmental variatcs  a re  not reported because, 

as they a re  correlations between scorer on orthogonal factors ,  they a re  

uncorrelated and can be represented by an ident i ty  matrix (ones on the 

diagonal and zeroes on the off-diagonal). The complete correlation matrix 

entering the canonical analysis, then, was a super matrix containing four 

submatrices. In  the upper l e f t  was the 13 by 13 inter-diagnostic cross 

products matrix, i n  the lower r ight  the 18 by 18 ident i ty  matrix represent- 

ing the uncorrelated environmentalvariates, and i n  the lower l e f t  and 

upper r ight  the 18 by 13 and 13 by 18 cross products-product mment matrices 

of correlationp between the diagnostic ra tes  and environmental variates. 

summatp 

Diagnostic data were tabulated and converted t o  ra tes  per 10,000 for  

each school d i s t r i c t .  Although f i f teen  categories were available they 

were collapsed, for  reasons discussed i n  Chapter 2, i n to  the twelve cate- 

gories reported i n  Table 5.1. Rates of normality were also entered in to  

analysis. 

To undergo canonical regression analysis, data must f i r s t  be inter- 

correlated. To improve in terpre tabi l i ty  of resul t s  while preventing 

singularity of the interdiagnostic correlation matrix, a cross-products 

correlation technique was used. It then became possible t o  intepret  the 

canonical component loadings i n  terms of higher and lower rates  a s  w e l l  as 

of more and l e s s  predictabili ty.  Product moment correlations were appro- 

p r i a t e  between the environmental variates but, as  they were computed on 

uncorrelated factor scores, the inter-environmental matrix was an identi ty 

matrix. To obtain the correlations between the diagnostic and environmental 

variates  a combined cross products-product moment technique was used. 



CHAPTER 6: The Canonical Analysis 

Derivation of the  Population Parameters from 

Canonical Regression Analysis 

Having obtained the  correla t ion matrices discussed i n  the previous 

chapter, the  canonical analysis was undertaken. It w i l l  be recal led 

t h a t  the  t o t a l  correla t ion matrix was ac tua l ly  a super matrix consist ing,  

i n  the  upper l e f t  of a matrix of cross product correla t ions  between r a t e s  

of hosp i ta l iza t ion  f o r  the twelve disorders and normality a l l  expressed 

ae per 10,000 ra tes ;  i n  the lower r igh t  i f  an iden t i t y  matrix representing 

the  product moment correla t ions  between the fac tor  scores; and i n  the 

lower l e f t  and upper r i gh t  of cross product-product moment correla t ions  

between the  diagnostic r a t e s  and the fac tor  scores. As  there  were 1 3  

diagnostic measures and 18 fac tor  scores,  the whole super-matrix was 31 

by 31 i n  dimensions. 

Canonical correla t ions  and regression weights were found using a 

program from the  University of Alberta program l ibrary.  This program was 

especial ly  su i t ed  t o  the  present problem because i t  employed a Jacobi 

solut ion t o  solve f o r  eigenvalues. The simultaneous method of the Jacobi 

so lu t ion  was  preferable t o  a sequential  solut ion which lead, when t r i e d ,  

t o  h p r o p e r  ranking of the canonical roots. This happened when the 

sequent ia l  solut ion was used because the la rger  correla t ion coeff ic ients  

obtained using the cross products technique caused the eigenvalues of the  

inter-diagnostic matrix t o  be highly correlated before extraction. 

Correlations of the  variables with the canonical va r i a t e s  were then 

computed i n  the  manner advocated by Meredith (1964)' and Stewart and Love 

(1968), these t o  be interpreted a s  component o r  fac tor  loadings, known i n  

the  case of canonical analysis a s  canonical component loadings. A s  a 

f i n a l  s tep ,  t he  amounts of redundant o r  predicted variance of each of the  



diagnostic and environmental se t s ,  givea the other, were calculated as 

suggested by Stewart and Love (1968). The mount of redundant variance 

at t r ibutable t o  each component w a s  a lso found and expressed as  a percentage 

of the t o t a l  redundant variance i n  its set .  I n  t h i s  way it was possible 

t o  assess the re la t ive  importance of each canonical component, useful i n  

deciding h w  many should be retained fo r  interpretation. 

A more complete discussion of the background and rat ionale fo r  

computing canonical component loadings and redundancies can be found i n  

Chapter 2. 

Presentation and Discussion of Canonical Relationships 

between Environmental Variatea and Diagnostic Rates 

General Interpretive considerations 

As indicated i n  Chapter 2, interpretation of canonical regression 

requires consideration of (a) the strength of the canonical correlation 

coefficients,  (b) the redundancy or predictabi l i ty  of each s e t  given the 

other, (c) the percentage of each se t ' s  redundancy contributed by each 

of its canonical components, and (d) the s tructure of the canonical 

components. Ordinarily, levels of s t a t i s t i c a l  significance would a lso  

require consideration, but the use of the en t i r e  population i n  the present 

study rendered such considerations irrelevant.  

It may be profitable t o  approach the problem of canonical interpretat ion 

by f i r s t  considering what resul ts  there would be i f  there were extreme 

degrees of relationship between the two s e t s  of measures. No relationship 

between the s e t s  would be most obvious i n  the case i n  which the canonical 

correlations were a l l  near zero. Less obvious would be the case i n  which 

the redundancies were extremely low or zero. The canonical correlations 

then would be uninteresting because they would be indexing consistency of 



negligible amounts of variance. A t  the other extreme, while atrong 

canonical correlations are  always desirable, very high redundancies may 

or  may not be, depending on the problem. High redundancies would be 

desired, for  example, i f  measures of job performance were being related 

t o  scores on relevant selection tests .  In  the present study, having very 

high redundancies w a s  not considered important because, as the body of 

epidemiological evidence shows, character is t ics  of individuals a re  also 

important i n  the determination of mental hospi tal  admission. Thus, j u s t  

a s  with personal or  demographic qual i t ies  of persons, aspects of the 

persons' environments would only be expected t o  account f o r  a limited 
4 

portion of the variance i n  predicting mental disorder. 

The complete set of resul t s  can be seen i n  Appendix C-3, w h i l e  the 

resul t s  t o  be interpreted are  presented i n  Table 6.1. It can be seen 

that  there i s  a moderate degree of predictabi l i ty  of the two sets of 

data i.e. 15.17% of the variance i n  the diagnostic s e t  is predictable 

from the environmental variates,  and 20.05% of the variance i n  the 

environmental s e t  is predictable from the diagnostic set.  These percent- 

ages may appear unremarkable a t  f i r s t  glance, but when the unique combina- 

t ions of personal experiences tha t  culminate i n  each mental hospital  

admission a re  considered, i t  is surprising t o  find even t h i s  amount of 

predictabi l i ty  from qual i t ies  of the extra-personal and extra-familial 

environment. These degrees of predictabi l i ty  between the s e t s  a s  wholes 

a re  of even more in teres t  i n  l ight  of the re la t ive ly  strong canonical 

correlations. It w i l l  be noted tha t  only canonical correlations exceeding 

.SO were reported. 

Moving next t o  the pairs of canonical components, interpretation centers 

around component loadings, the s i ze  of the canonical correlation and the 

percentage of redundancy accounted for. The canonical correlation describes 
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the consistency of the relationship betwccn each pa i r  of canonical variates 

rrhile the contribution t o  the redundancy describes the relationship of 

each canonical variate  t o  the s e t  from which it was derived. The patterns 

of component loadings (to be discussed l a t e r  i n  t h i s  chapter) a re  straight- 

forwardly descriptive of the interrelationships of the variables. In l i n e  

with the suggestion of Stewart and Love (1968), the respective contributions 

to the redundancies were used chiefly i n  deciding whether a canonical 

caponent  deserved interpretation and further attention. 

Correspondence between the Hypothesized and Actual Predictive 

Properties of the Environmental Variates 

I n  order t o  c lar i fy  the interpretation of the pairs  of canonical com- 

ponents the environmental variates  were f i r s t  considered i n  terms of the i r  

ac tua l  behavior i n  the canonical analysis and that  hypothesized i n  Chapter 

4. A t  t h i s  stage of the interpretation, at tent ion was directed t o  the 

raws of Table 6.1. Only very general statements could be made on t h i s  

basis ,  as the component loading of each environmental var ia te  on each 

canonical component is part  of a l inear  composite which could be greatly 

changed i f  that  variate  were removed and considered out of context. 

S in i lar ly ,  the correlation of each environmental var ia te  with each of the 

diagnostic variables, o r  the multiple regression of a l l  the diagnostic 

variables on each of the environmental variates  would yield different  

r e su l t s  t o  those of a canonical regression analysis. 

The best  predictor of a l l ,  i n  terms of the number of components on 

which i t  loaded, was Slum Conditions. And, on three of the f ive components, 

it did, as expected, constitute part  of a composite which accompanied higher 

diagnostic rates. With four loadings each, Cammunity Growth and Rural 

Property Value also contributed well t o  the prediction and description of 



relatiomhips, I n  gen8r.l they were negatively loaded on components pre- 

dict ive of higher rat-, u expected. Another variate  of almost equal 

efficacy t o  these waa Spoiled Ballots. Although it only loaded on three 

components, two of its loadings were among the highest i n  the analysis. 

However, them high loadings, contrary t o  hypothesis, contributed t o  the 

prediction of elevated rates. Other relat ively good predictors were 

A. A. Prevalence, Social Malaise, and Eigh Taxes, with three component 

loadings each. 

The poorest predictors were Wage Level and Rural Dietribution Centers, 

neither of which loaded an any components a t  all. Although t h i s  war 

contrary t o  hypothesis, the almost equally poor predictive pawer of Con- 

centration was not. The similarly weak contributions of Touriut Trade t o  

a camposite predictive of only s l ight ly  elevated ra tes  and of Decrepitude, 

negatively, t o  one predictive of higher rates ,  were both contrary t o  

hypothesis i n  addition t o  indicating limited u t i l i t y  of these variates  a s  

predictors. 

On the other hand, even the eavironwmtal variates which loaded only 

once each were nevertheless useful from a simply descriptive point of view. 

This w a s  particularly evident fo r  Suburban Conditions. Its single loading 

identif ied the f i r s t  environmental component as referencing suburban areas. 

A t  the same time, the fac t  tha t  the l inear  composite t o  which it contrib- 

uted was related t o  one th i rd  of the redundant variance i n  the diagnostic 

set suggested tha t  it had only one loading because a l l  the relevant diag- 

nost ic  covariance had been accounted for ,  and not because it was superflu- 

ous. In  t h i s  manner, Suburban Conditions and the other variates with only 

one o r  two loadings could be seen t o  be functioning, l ike  marker variables 

i n  factor analysis, a s  aids t o  interpretation. 



On the  whole, t he  behavior of the  environmental variatas $.n the  

canonical analysis  w a s  in general agreement with the  hypotheses suggerted 

in Chapter 4. Two notable exceptions were Wage Level and Rural D i s -  

t r ibu t ion  Centers which, with no loadings a t  a l l ,  were i r re levant  in the  

present analysis. 

The Pred ic tab i l i ty  of the  Diagnostic Categories 

The in te rpre ta t ion  of raised o r  lowered r a t e s  was based on the 

d i rec t ion  and s i z e  of the component loadings i n  Table 6.1 and on the  num- 

ber of cases or ig ina l ly  f a l l i n g  i n  each diagnostic category. For ersorple, 

i t  can be seen in Table 5.1 tha t  neurotic depression, with 1719 cases, 
4 

was the  most frequently occurring diagnosis. This means tha t  r a t e s  i n  

a l l  d i s t r i c t s  tended t o  be higher on t h i s  diagnosis than, say, acute 

schizophrenia with only 352 cases overall.  Thus, on the  f i r s t  component 

pa i r ,  while the  loadings on acute schizophrenia and neurot ic  depression, 

being of s imi la r  magnitude, indicate  s imilar  proportional excesses of 

cases, the  ac tua l  number of cases accounted f o r  by each is a function of 

the or ig ina l  number of cases i n  each category. 

If a l l  incidents  of mental hospi ta l izat ion were due t o  chance i.e. 

i f  there  were constant base r a t e s  i n  a l l  s i tua t ions ,  no correla t ions  would 

be found between d i f fe ren t  environments and r a t e s  of ce r t a in  mental dis- 

orders. Far is  and Dunham (1960), fo r  example, would have found a l l  mental 

disorders t o  be dis t r ibuted i n  equal proportions throughout Chicago. The 

present set of r e su l t s ,  i n  l i n e  with previous epidemiological f indings,  

indicates  t h a t  deviations from base r a t e s  occur i n  such consistent manners 

a s  t o  be predictable from cer ta in  environmental qua l i t i es .  

The t o t a l  redundancy for  the diagnostic set indicated t h a t  diagnoses 

were not  a s  predictable from environmental q u a l i t i e s  a s  vice versa. In 

addition,  the  loadings were generally lower and no diagnostic var iable  



W e d  on more than three coopaa611t8 (four and f i v e  component loadings fo r  

some variates  were seen i n  the aaviromnental set). 

Random distr ibut ion of a diagnostic r a t e  would have been indicated by 

a f a i lu re  t o  load on any of the enviroe~pental components. AE shown i n  

Table 5.2, t h i s  occurred only for  the r a t e  of normality, indicating tha t  

its ra te  was, i n  ef fec t ,  unrelated t o  any par t icular  environments. Such 

a fa i lu re  t o  discriminate differences among school d i s t r i c t s  was probably 

a resul t  of there being very large values i n  the denominators of the two 

cross product correlation formulae (see Table 5.2). Among the diagnostic 

rates proper, depressive neurosis and paranoid schizophrenia each had only 

one component loading, indicating tha t  the i r  ra tes  were unpredictable 

under most conditions. 

Only two diagnostic categories, miscellaneous neurosis and acute 

schizophrenia loaded on as many as three canonical components. This 

greater var iabi l i ty  i n  loadings indicates a systematic var iabi l i ty  i n  

ra tes  of hospitalization across environments fo r  disorders which were 

given these diagnoses. The implication, then, is tha t  the environment of 

or igin had more of an influence on the diagnosed ra tes  of these disorders 

ei ther  through influencing the ra te  of disorder and type of symptom forma- 

tion o r  through somehow shaping behavior i n  such a way as t o  influence the 

judgement of the attending physician a t  the time of admission. 

It can be seen i n  Table 6.1 that  neurosis:other was the most discrim- 

inable category, with two of its loadings a t  .49 and -46. Schizophrenia: 

other had a loading of -48 on one of i t s  two components and brain disorder 

had one of its two loadings a t  .41. The r e s t  of the categories were l e s s  

clearly marked, with reported loadings ranging between .25 and -39. 



p te rp re t a t i cm of the Pa i r s  of Canonical Components 

F i r s t  Canonical Component Pair. The f a c t  that wer one th i rd  of t he  

predicted variance i n  the  diagnostic set w a s  predicted i n  the  f i r s t  p a i r  

of canonical components, indicates  tha t ,  given the  indexed environmental 

description,  a large percentage of a l l  the predictable  va r i ab i l i t y  i n  

diagnostic r a t e s  was explained. On the  whole, the  diagnostic categories 

predicted appear t o  be  those tha t  would be expected from the predominantly 

middle c lass  areas indexed by the  environmental component. The loadings 

on Suburban Conditions and Climate mark the relevant areas a s  being the  

populous suburban school d i s t r i c t s  c lose  t o  both Vancouver and Rivewiew 
4 

Hospital. i 
t 

Except f o r  the  two schizophrenic categories,  the  indexed diagnostic 

categories a r e  generally those i n  which less severe personali ty dis- 

organization and less tendency t o  a c t  out con f l i c t s  are found. It can 

probably be assumed tha t  the absence of manifest behavior along these 

l i nes  led t o  the observed d is t r ibu t ion  of diagnostic d i f f e r en t i a l s  i n  the  

suburban areas. However, it is possible t ha t ,  as hypothesized i n  Chapter 

4, the residents of these areas,  being more wi l l ing  t o  seek psychiatr ic  

care, were b e t t e r  able t o  keep the development of more dramatic synptoms 

under control. Their proximity t o  the hosp i ta l  would be expected t o  

increase t h i s  willingness f o r  ear ly  treatment. 

The two schizophrenic categories loading on t h i s  f ac to r  a r e  only 

s l i gh t ly  contradictory t o  the  general trend f o r  less deb i l i t a t i ng  disorders 

t o  occur under the  described circumstances. A s  can be seen i n  Table 5.1, 

acute schizophrenia accounted f o r  only 3.7% of t he  t o t a l  cases and schizo- 

phrenia:other f o r  7.2%. These percentages, except f o r  neurosis:other, a r e  

lower than f o r  any of the  other categories loading on t h i s  component and 



TABLE 6.2 

Canonical Relatiomhips between the  

F i r s t  Pa i r  of Canonical Components 
I 

Diagnostic s e t  Environmental set 

8. Neurosis :other .49 7. A. A. Prevalence -. 47 
7. #eurosis:depressive -38 2. C l i m a t e  . 45 
6. Schizophrenia:other .35 1. Suburban Conditions .44 
4. Schizophrenia:acute .34 9. RuralProperty  Value -0  32 

11. Addiction -34 18. High Taxes -. 26 
9 Personali ty disorder -30 
2. Non-schizophrenic psychosis .25 

X contribution t o  
redundancy 33.35% 18.65% 

Caamical  correla t ion -82 

ind ica t e  t h a t  a comparatively amall number of ac tua l  cases of hospi ta l izat ion 

vere explained by t h e i r  loadings. The cases diagnosed as acute schizophrenia 

may even m e r i t  consideration among the  less severe disorders as i t  is usually 

characterized by good pre-morbid adjustment, shor t  duration, and good prog- 

nosis. 

The environment component, a s  mentioned above, was iden t i f ied  as  re la t -  

ing  to the  suburbs of Vancouver on the  bas i s  of its loadings on Suburban 

Conditions and C l i m a t e .  The negative loading on Rural Property Value may 

relate t o  the f a c t  tha t  there  was generally no r u r a l  property i n  the  

re levant  school d i s t r i c t s ,  while the  weaker negative loading on High Taxes 

could be re la ted  t o  any or  a l l  of the variables or ig ina l ly  describing t h a t  

f ac to r  (see Table 4,20(a). 

The f a c t  t ha t  the strongest  loading on t h i s  component was a negative 

one on A. A. Prevalence is somewhat d i f f i c u l t  t o  explain, It is probably 

not legi t imate  t o  say tha t  there  is less A. A. i n  the  described school 

d i s t r i c t s  because, even though the per cap i ta  r a t e s  a r e  lower, the  resi- 



dents of the areas have a gre8ter  umber  of A. A. 8roups in nearby school 

d t s t r i c t s  t o  visit, and thue e f fec t ive ly  h a m  more A.A. avai lable  t o  them 

than in other  regions of t he  prwince.  It doem not  appear j u s t i f i e d  

therefore t o  clafm, as hypothesized, t h a t  e i t h e r  t he  lower per cap i ta  A. A. 

membership is d i r ec t ly  re la ted  t o  the  higher rate o f  hospi ta l izat ion f o r  

addiction o r  t ha t  l aver  A. A. rates r e f l e c t  a more general lack of concern 

with informal care f o r  mental disturbance in the  caanwnity. 

Haswer, i f  the  component p a i r  is re f lec ted  a d i f f e r en t  and in te res t ing  

pa t te rn  of interrela t ionahips  can be seen. Reference t o  Table 4.3(b) reveals 

t h a t  the  school d i s t r i c t s  scoring strongly on the  r e f l ec t ion  of Suburban 

Conditions are more recently established r u r a l  areas with a high percentage 

of t h e i r  populations i n  hamlets and l i t t le  o r  none of it i n  l a rge r  towns. 

The conqxment loading on C l i m a t e  i den t i f i e s  these areas a s  i n  the  i n t e r io r ,  

the  loading on Rural Property Value indicates  a f a i r l y  w e l l  dispersed 

population throughout the  d i s t r i c t s ,  and High Taxes may r e f l e c t  greater  need 

f o r  revenue t o  develop these r e l a t i ve ly  new areas. Within such un envlron- 

mental context, high rates of A. A. membership a r e  found, and the complete 

environment described, of course, is strongly pred ic t ive  of lower ra t e s  of 

seven of the  twelve diagnoses. 

High A. A. membership in  these r u r a l  areas  is, i n  contras t  t o  the  l o w  

membership i n  the  suburban areas,  straightforwardly interpretable .  It 

would appear t h a t  when it is i n  combination with the other environmental 

var ia tes  represented here,  A. A. membership can be predict ive of low ra t e s  

of mental hospi ta l izat ion f o r  disorders diagnosed as among the  less 

debi l i ta t ing.  

The f ac t  t h a t  both the  suburban areas and the r u r a l  areas described by 

t h i s  component pa i r  and its re f lec t ion  a r e  independent of the  f i ve  non- 



loading diagnostic variables means t h a t  they both contr ibute  unpredictably 

high and low (probably average overal l )  nmbers  of cases of  these f i v e  

disorders. Thus it appears t h a t  the  suburban areas  may keep th&r 

hospi ta l izat ions  f o r  more severe disorders down by obtaining ear ly  t rea t -  

ment, while the  described r u r a l  areas may keep t h e i r  severe disorder r a t e s  

down by coping with the disorder i n  its ear ly  s tages  within the community. 

Second Canonical Component Pair. The second diagnostic component 

accounts f o r  approximately one th i rd  the amount of variance t h a t  the  f i r s t  

did, and has its loadings on two of the  smallest diagnost ic  categories (see 

Table 5.1). The canonical correla t ion of .75 ind ica tes  t h a t  t he  excess of 
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neurosis:other and less consis tent ly  pronounced excess of aociopathy , Is, 8 

represent a consistent 

persons 

symp t om 

persons 

The 

a r e  involved. 

formation, and 

is  suggested. 

in te rpre ta t ion  

I c 

r e la t ionship w e n  though r e l a t i ve ly  small numbers of 

On the whole, some excess of emotional d i s t r e s s ,  

acting-out behavior i n  otherwise r a t i ona l  oriented 

1 

of the environmental component was complicated only 

by the loading on Spoiled Ballots,  a f ac to r  which had presented problems fo r  

in te rpre ta t ion  i n  Chapter 4. However, the  ove ra l l  p ic ture  of poor heal th  

and s o c i a l  disorder (Slum Conditions), low school attendance and possibly 

greater  ignorance (Slum Conditions and Spoiled Ballots) ,  g rea te r  and growing 

l iquor  consumption and high r a t e s  of violent  and sudden death (Spoiled 

Ballots and Liquor Sales Growth), and less community growth o r  development 

of recreat ional  f a c i l i t i e s  within the conununity (Community ~ r o w t h )  ind ica tes  

t ha t  Spoiled Ballots i n t e r ac t s  with the other  th ree  va r i a t e s  as an index 

of soc i a l  disorder. 

On the whole, the environmental component appears t o  describe s o c i a l  

conditions very l i k e  those Leighton et. a l .  (1963) referred t o  i n  the 



TABLE 6.3 

Canonical Relationships between the  

Second Pa i r  of Canonical Components 

Diagnostic set Environmental set 

8. Neurosis :other .46 12. Spoiled Bal lots  . 54 
10. Sociopathy 27 5 Slun Conditions .37 

14. Cwmuuity Growth -. 34 
1 Liquor Sales Growth .32 

X contribution t o  
redundancy 12 . 13% 14.71% 

Canonical correla t ion . 75 

S t i r l i n g  County study under the  heading o f  "sociocultural  disintegration". 

The diagnostic loadings are d i r ec t ly  i n  agreement with the  mental disorder 

rates Leighton et. al. found i n  conducting a sample survey i n  communities 

selected a s  showing sociocul tural  disintegration.  This c lose  rep l ica t ion  

of the  S t i r l i n g  County r e su l t s  is par t icu la r ly  remarkable on two counts. 

F i r s t ,  strong agreement between ac tua l  disorder  r a t e s  i n  t he  general 

population and i n  those of the  population t h a t  were hospitalized are shown t o  

exist. Second, it has been possible,  i n  the  present study, t o  obtain s imi la r  

r e s u l t s  t o  those of Leighton et. a l .  simply through da ta  analysis  r a the r  

than through the complicated procedure of se lec t ing  communities and sampl- 

ing and interviewing persons. 

A consideration of the  re f lec t ion  of t h i s  component p a i r  indicates  low 

r a t e s  of mixed neurosis and sociopathy t o  occur i n  r u r a l  areas  with poor 

transportation (Spoiled Ballots)  where physical and s o c i a l  heal th  a r e  sound 

(Slum Conditions, Canrmunity Growth, Liquor Sales Growth) and the  organized 

towns a r e  growing (Community Growth). 

Third Canonical Component Pair. The th i rd  environmental component i s  



marked by its highest  loading ra descr ipt ive of rural are-, while a 

w d a r a t e  loading on C l i m a t e  indicates  a tendency f o r  these areas t o  be  

near the  coast. 

TABLE 6.4 

Canonical Relationships between the 

Third Pa i r  of Canonical Components 

Diagnostic set Environmental set 

12, Transient s i t ua t iona l  .39 13, 
disorder 14. 

10. Sociopathy .35 9. 
2. Non-schizbphrenic 31 17. 

psychosea 2. 
18, 

7. 

Rural School Support -46 
Community Growth -. 43 
Rural Property Value -.34 
Social  Malaise -29 
Climate .28 
High Taxes 0.28 
A. A. Prevalence .27 
Sltm Conditions -, 26 

X contribution t o  
redundancy 13.12% 14.3J.X 

Canonical cor re la t ion  72 

This component p a i r  is s imi la r  t o  the  previous one i n  two respects. 

F i r s t ,  on the diagnostic component, the  loading categories indicate  

excessive admissions of persons who a r e  bas ica l ly  r a t i ona l  and oriented 

without apparent personali ty disintegration.  A second s imi l a r i t y  is found 

i n  the  f a c t  t h a t  the  re la t ionships  of each component t o  its set of or ig in  

and the correla t ions  between both pa i r s  of components a r e  almost ident ica l ,  

indicat ing t h a t  they a r e  of equal importance i n  explaining the variance 

within and between the  two se t s .  This would indicate ,  then, t h a t  the  

re la t ionships  found by Leighton et. al. (1963) and repl icated i n  the  second 

component p a i r  only represent one important set of environmentlnental dis-  

order interrela t ionships .  

Transient s i t ua t iona l  disorder,  sociopathy, and manic depressive psycho- 



.is, which comprised the  majority of the  non-schizophrenic psycho set^, 

could perhaps all  be viewed as responses t o  unusual l eve ls  of f ru s t r a t i on ,  

responses i n  l i e u  of the  overt  expression of anger. In  the  cases of 

t rans ien t  s i t ua t iona l  disorder and sociopathy it could be  interpreted t h a t  

an outwardly manifested mode of expressing h o s t i l i t y  was selected,  while 

with the  mainly manic-depressive disorders h o s t i l i t y  was  di rected inwardly 

and d e  manifest i n  a f fec t ive  disorder. Such in te rna l iza t ion  of h o s t i l i t y  

has been implicated i n  other  disorders, pa r t i cu l a r ly  schizophrenia, but 

with maaic-depressive psychosis as with the o ther  disorders loading on t h i s  

component, personali ty and r e a l i t y  or ien ta t ion  tend t o  remain re la t ive ly  

intact. 
d 

The environmental component, as mentioned above, re la ted  t o  r u r a l  areas 

vhich tend t o  have milder climates. Within these areas there  are some 

apparently contradictory trends t o  be seen. The most evident involves the  

pos i t ive  loading on Rural School Support and t o  a lesser extent on A. A. 

Prevalence, together suggesting a concern within the community f o r  s t a b l e  

social functioning, i n  contras t  t o  the  strong negative loading on Community 

Growth and a less strong pos i t ive  loading on Social  Malaise which suggest 

t h e  opposite. Similarly, i f  it can be in fe r red  t h a t  High Taxes, with its 

fac to r  loading on g e r i a t r i c  admissions, is re la ted  t o  a lack of community 

concern f o r  the deviant and disabled, and tha t  A. A. Prevalence indexes 

informal community concern a t  l e a s t  with alcoholism and maybe with other  

disturbances, the  f a c t  t ha t  both have loaded posi t ively cons t i tu tes  an 

apparent contradiction. However, the  loadings a r e  small and may not index 

an important relationship. 

High taxes might, a l te rna t ive ly ,  be b e t t e r  explained with reference t o  

i ts f ac to r  loading on the higher taxation r a t e ,  and when t h i s  is considered 



i n  vim of the  negative loading on Slum Conditions, i t  can be seen that 

the described areas are l i k e l y  more prosperous. The l o w  r u r a l  property 

values, when considered with t he  mild climate, would appear t o  designate 

coastal  school d i s t r i c t s  i n  which habi ta t ion of the  e n t i r e  d i s t r i c t  has 

been unfeasible because of the  mountainous t e r r a i n  and th ick  forests .  

However, the f a c t  t h a t  Small Town Autonomy has not  loaded on t h i s  com- 

ponent p a i r  indicates  that these d i s t r i c t s  are not  i so l a t ed  from each 

other o r  the  lower mainland area. 

On the  whole, t he  description here appears t o  be of a working class 

small town environment. Small town may be a b e t t e r  term than r u r a l  because 
I 

the  low ru ra l  property value indicates  a lack of developed a rea  outside the 

towns. A l o w  concern f o r  developing recreat ional  f a c i l i t i e s  fo r  children 

(Conm~unity Growth) and high rates of i l legi t imacy,  welfare recipiency and 

low r a t e s  of admission t o  conrmunity mental heal th  services  (Social Malaise) 

suggest lower overa l l  soc i a l  s t a tu s ,  while the negative re la t ionship with 

Slum Conditions and high r a t e s  of School and General taxation suggest a 

f a i r l y  high income level.  

The re f lec t ion  of t h i s  component p a i r  s imi la r ly  contains some contra- 

dictions. Thus lower than average r a t e s  of s i t ua t iona l  disorder,  socio- 

pathy and non-schizophrenic psychoses a r e  predicted,  i n  general accordance 

with the hypotheses i n  Chapter 4, by high Community Growth, high Rural 

Property Value, l o w  Social  Malaise, more severe climate, and low taxes 

(and thus lower g e r i a t r i c  admissions). However, low Rural School Support, 

high Slum Conditions, and t o  a l e s se r  extent ,  l o w  A. A. Prevalence appear 

inconsistent with lowered hospi ta l izat ion ra tes .  

Fourth Canonical Component Pair .  On t h i s  component pa i r ,  i t  appears 

that  the coincidence of poverty and economic well-being within the same 



school d i u t r i c t s  is being described. The loadings of Spoiled Bal lots  

and Slum Conditions on the present camponeat p a i r  are very s imi la r  t o  

t h e i r  loadings on the environmental component i n  the second pair .  I n  

this case a complementary loading on Social  Malaise is a l so  found and 

a l l  together they index a general s t a t e  of poverty, poor health,  and 

soc i a l  disorder. On the other  hand, re la t ionships  between high 

Community Growth and low Liquor Sales Growth i n  in te rac t ion  with high 

Concentration and high taxes indicates  t he  presence of soc i a l ly  healthy 

commercial centers i n  the school d i s t r i c t s  as w e l l .  

TABLE 6.5 

Canonical Relationships between the  

Fourth Pa i r  of Canonical Components 

Diagnostic set Environmental set 

6. Schizophrenia:other .48 12. Spoiled Bal lots  . 57 
1. Brain disorder 30 4. Concentration . 34 

18. High Taxes .32 
5 Slum Conditions .32 

16. Liquor Sales Growth 0.29 
17. Social  Malaise .26 
14. Cwmnmity Growth .26 

X contribution t o  
redundancy 10.68% 12.77% 

Canonical correla t ion .68 

How the  excesses of hospi ta l izat ions  f o r  t he  miscellaneous schizo- 

phrenias and the  brain  disorders would r e l a t e  t o  the  r e l a t i v e  extremes of 

economic s t a t u s  i n  these school d i s t r i c t s  is  not clear.  It might be t ha t  

the  impoverished segments of the  population contribute both types of dis-  

orders o r  i t  may be tha t  both tend t o  s t ay  i n  the  c i t i e s  near medical and 

welfare f a c i l i t i e s .  However, an excess of chronic undifferentiated schizo- 



p h r a  would add credeaca to the latter porribility. 

A consideration of the interrelationships when this component pair is 

reflected sheds no further light on ite relatively straightforward inter- 

pre tation. 

Fifth Canonical Component Pair. Unlike the other diagnostic components, 

the fifth indexes a case in which lower than usual overall rater are found. 

Reference to Table 5.1 shows that chronic undifferentiated schizophrenia 

constituted 9.5% of the total hospitalizations while acute schizophrenia 

accounted for only 3.7%. The larger loading on chronic undifferentiated 

schizophrenia indicates that it accounts for proportionately as well as 

numerically more cases and, having a negative loading, takes the overall 
11 

admission rate down farther than the slight excess of acute schizophrenia 

raises it. 

TABLE 6.6 

Canonical Relationships between the 

Fifth Pair of Canonical Components 

Diagnostic set Environmental set 

3. Schizophrenia:chronic -. 36 6. Small Town Autonomy .54 
undifferentiated 13. Rural School Support .53 

4. Schieophrenia:acute 29 17. Social Malaise -. 35 
5. Slum Conditions .28 

I 

X contribution to I 

redundancy 7.71% 10 . 47% 
Canonical correlation .62 

The environmental component describes an interesting coincidence of 

conditions in areas, as indexed by the loading on Small Town Autonomy, in 

which the main town is geographically isolated. If Rural School Support 

can be assumed to index a concern for sound social functioning, the ob- 



served re la t ionship with lower rates in  general makes sense as does the  

re la t ionship of both of them t o  a negative loading on Social  Malaise. 

Ilowever, the  loading on Slum Conditions, while not strong, appears t o  

contradict  these relationships.  It may be that t h i s  s l i g h t  loading is due 

t o  there  being more Indians i n  the  relevant areas. 

It is not  possible,  of course, t o  say whether the  observed inter-  

re la t ionships  between the two schizophrenic disorders and the environmental 

var ia tes  r e a l l y  indicate  higher and lower leve ls  of these disorders i n  the  

population a s  a whole. It is possible t h a t  chronic schizophrenia is 

to le ra ted  i n  these communities while the  more dramatic manifestations of 
4 

acute schizophrenia are not. However, i f  g rea te r  tolerance of chronic 

schizophrenia existed,  i t  might be expected that negative correla t ions  

with other  disorders would a l so  be found. An a l t e rna t ive  explanation might 

be t ha t  these communities a r e  more in to le ran t  than usual of mental disorder 

with the  r e s u l t  t ha t  the chronic undifferentiated schizophrenics a r e  not 

l i ke ly  t o  re turn t o  t h e i r  community of o r ig in  between readmissions. 

Sixth Canonical Component Pair .  The re la t ionships  observed here, 

generally indicat ive of higher rates of the  more severe disorders i n  iso- 

l a ted  r u r a l  areas, fonns an in te res t ing  complement t o  the f i r s t  component 

p a i r  which, it w i l l  be recal led,  indexed essen t ia l ly  the  opposite relation- 

ship. However, the  appreciably lower canonical correla t ion i n  t h i s  case 

indicates  a much less consistent re la t ionship t o  be present. 

The in te rpre ta t ion  of the diagnostic component a s  indexing r e l a t i v e  

excesses of more severe disorders is reinforced by the two strongest  

loadings being on brain  disorder and paranoid schizophrenia. A s  noted 

e a r l i e r  (page 124), despi te  the high overa l l  r a t e s  of paranoid schizo- 

phrenic hospi ta l izat ions ,  t h i s  is  the only case i n  which the r a t e s  were 

predictably higher. The higher hospi ta l izat ion r a t e s  for  acute and chronic 



Magnaatic set Environmental set 

1. B r a i n  Disorder 41 3. Decrepitude 0.43 
5. Schitophrenia:paranoid .36 10. Opposition Votlng -. 40 
4. Schizophrenia: acute 31 12. Spoiled Ballots -. 35 
3. Schisopbrenia:chronic .31 5. Slum Conditions 31 

tmdlfferantiated 6. Small Town Autonamy .31 
8. Ueuroais :other 25 9. RuralPropertyValue 0.25 
12. Transient s i tua t ional  

df sarder -. 25 

X coattibutIan t o  
redamdancy 10.68% 8.08% 

C m o n i u l  correlation .54 

undiffermtlated u w e l l  aa paranoid schizophrenia su(lgest two main 

poss ib i l i t ies .  F i rs t ,  it might be that the environments described 

hem are stressful and produce and maintain more cases of schizophrenia 

or, as a second possibili ty,  i t  may be tha t  there is select ive migration 

of persons predisposed to  schizophrenia in the relevant areas. As the 

interpretaticm of the environmental component w i l l  show, the l a t t e r  

probably constitutes the more feasible interpretation. 

The overall  diagnostic distribution appears similar t o  those 

found both i n  urban slum regions (eg. Klee et. al., 1967; Bloam, 

1968) and i n  social ly disintegrated rura l  coxmuunities (Leighton at.  al., 

1963). Specifically, the studies of Klee et. al. and Bloom showed 

hi- r a tes  of brain disorder and schizophrenia i n  areas high i n  

poverty and socia l  disorganization. On the other hand, as mentioned 

earlSer,  Leighton at. al .  found neurosis and sociopathy to  occur more 

frequently in rura l  c~plpuuities showing similar impoverishment and 

soc i a l  disorganization. 



Although it d g h t  be u q ~ c t e d  that rrgiau in uhich rrrrrru of 

the w k  se~ara mental disorders occur would show clear sigm of 

social &order and poverty, such is not the cue on fhis CQPOIL~O~ 

pair. Bauicdly, the relevant are- appear t o  be isolated with .n 

unwual predaripmce of youth and in-rigration. 

Reference t o  Table 4.5 (a) and a comaideration of the reflection 

of Decrepitude Indicate6 a pioneer-like type of metting marked by a 

youthful population and high population grarth through both birtha 

and rigration. Similar high rates  of f e r t i l i t y  and population grarth 

in general loaded an Slum Conditions i n  Table 4,7(a). The predoai- 

nance of youmger'people may partly account for  the greater tandency t o  
, 

vote N.D.P. 

The main geographic aspects of the envircmment are  ppor highway 

tratuportation (Spoilad Ballot& imlatiaa frm other school d i r t r l c t s  

and the lower naiolaad (Spoiled Ballots and Small Town Autonay) and 

centralization of the population (Small Tam &ton- and Rural Property 

Value). Although the high ra te  of brain disorder would be expected t o  

be associated with poor health and related social disorder, the relation- 

ship between S l m  Camlitloan and Spoilad Rallots, which load in opposite 

directions on thls component, may serve t o  cancel out, ur it were, signs 

of socia l  disorder. 

There are only two apparent inferenceu based an the enviromemtal 

description that could be used t o  explain the high rat- of severe 

disorderu fotmd, It could be suggested, f i r e t ,  that the geographic 

isolat ion of the d i s t r i c t s  makes i t  impractical for  peruarrs t o  reek 

psychiatric care t la t i lvery  dramatic symptooce have developed. However, 

the re la t ive  isolat ion seen i n  the f i f t h  camponant pa i r  a c tw l ly  

predicted lower overall  ra tes  than average. A second possibili ty 



is that the geograpUc and roc ia l  b o l a t i o n  l a  there area8 corrtrlbated 

t o  the develaprmt of prychopathologicu, This, however, doea not 

explaln why ra tes  are not higher for  a l l  disorders rather  than jus t  

the more revere ones. 

As mentioned ear l ie r ,  it uppean mest reasonable t o  a t t r lbu te  

the higher ra ter  of these disorders t o  selectfve in.s.ligration. Such 

an interpretation is supported largely by the high rater, of population 

growth indexed by both the reflection of Decrepitude and by Slam Con- 

ditions. Furthermore, e a r l i e r  research by Malzberg and Lee (1956) 

indicated s i r i l a r  trends in rate8 of schizophrenia and brain disorders, 

finding there to'be aost prevalent i n  persons who had migrated t o  Maw 

York within f ive  years of the period for  which hospital  admirrion data 

w e r e  collected. Given the isolated nature of the are- under dis- 

cturioa, it does not appear unreasoaable t o  infer  t h a t  paroono who a re  

unable t o  adjust comfortably t o  l i f e  i n  more conventional coaaunities 

might be both predisposed t o  the indexed disorders and l ikely t o  migrate 

t o  isolated rura l  areas, 

I f  the component pa i r  is reflected, an environment can be seen 

which is mainly characterized by many elderly people (Decrepitude), 

higher Liberal voting (Opposition Voting), lw Slua Conditions and 

higher Rural Property Values as predictive of unusually low r a te r  

of the more severe disorders discussed above. 

Seventh Canonical Component Pair. Only s l igh t  predictabili ty,  

i n  view of the small loadings of the two diagnostic categories, 

personality disorder and addiction, was seen on t h i s  coraponent 

pair,  In  addition, the canonical correlation of ,52 indicates tha t  

the relationship between the diagnostic and environmental components 

is of only moderate consistency, 
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Diagnostic set Enviroamental set 
! 

9. Personality Disorder .28 14. Caartmity Growth -.51 
11. Addiction 25 7. A. A. Prevalence -. 48 

15. Tottrist Trade .39 
9. R u r a l  Property Value .38 
10, Opposition Voting 30 

X contribution t o  
redundancy 4-8l.X 7.38% 

Canonical correlation 52 
@ 

The described environolents are  most strongly b r a c t e r i t e d  by 

law Camunity Growth and low A. A, Prevalence. Thus, as on the 

second and th i rd  component pairs,  Cop~~unity Grwth is negatively 

related t o  higher rates  of hoopitalization and A. A. Prevalence is, 

as on the f i r s t  component pair,  negatively predictive of hospitaliza- 

t ions for  addiction and personality disorder. 

The loadings on Tourist Trade and Rural Property Value indicate 

tha t  the relevant areas are probably comparatively a t t r ac t ive  rural 

areas in that  they haw many vis i to r s  and a relat ively dense ru ra l  

population. The positive loading on the Opposition Voting r a r i a t e  

indicates that  the regions may be mainly of middle class composition. 

The low r a t e  of C ~ l l ~ u n i t y  Grwth may be a resul t  of gruwth i n  

the rura l  areas surrounding the small towns rather  than in the toms 

themselves. In addition, there may be less parks and playgrounds 

(ColPsnunity Grwth) because there are natural  recreational f a c i l i t i e s  

available ( ~ o u r i s t  Trade) which eliminate the need t o  specially 

construct recreation areas. 
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If  thi. wmpamat p a i r  Is reflected, a set of interrelatiaruhipu I 

I 
i. found s d t  r&iacent of those seen on the ref lect ion of the I 

f i r u t  corparrrent p d r .  t h i s  seventh pair,  rural conditions are  

again being indexed (see high factor  scores fo r  Comunity Crwth and 

A. A. Prevalence) while the negative loading on Rural Property Value 

in this case suggests tha t  whereas the areas mainly contain small 

towns, they are  larger  then 4999 population rather than tha t  size, 

smaller, or  hamlets as an the f i r s t  component pair. 

The oigoroue growth i n  the indexed areas is preuumably independ- 

ent  of the areas' physical attractiveness, with Tourist Trade nega- 

t ively related, and i f  it can be assumed tha t  the g rwth  involves some 
4 

fn-migration, i t  is interest ing t o  see, aa on the s ix th  coqonent pair,  

I.D.P. voting again associated with dgra t fon .  

The diagnostic ra tes  in the reflected coaaaaunities are, of course, 

unpredictable except for  personality disorder and addiction which are  

lower. The fac t  that A. A. Prevalence can predict lowered rates  of 

these disorders, as i t  did fo r  these and other less severe disorders 

on the f i r s t  component pair,  provides further  evidence tha t  t h i s  type 

of informal f a c i l i t y  may be useful i n  controlling hospitalization 

rates  a t  leas t  fo r  alcoholism. 

Suamaarry 

The super matrix of intercorrelations was solved t o  find canonical 

correlations and regression weights. The weights were then used t o  

compute canonical component loadings, and from the loadings, measures 

of redundancy f o r  each s e t  and each component were found. 
b 

Interpretation proceeded with four basic considerations i n  mind: 

(a) the stranght of canonical correlations (b) the s izes  of the re- 

dundant variances (c )  the percentage contribution of each component t o  



it. ratem radamdmcy (d) the structurra of the canonical components, 

Moderate degrees of redundancy ware fomd md rsrultr with canoaicr 

wrtelatiars of ,SO o r  greater were retained f o r  interpretation. 

The performances of the anvironmental variates  w e r e  br ief ly  

campared t o  the  performances tha t  had been hypothesized for  them 

in Chapter 4. Slum Conditions, Rural Property Value, Connunity 

Growth and Spoiled Ballots were found t o  be the best  predictors 

while Wage Level m d  Rural Mstribution Centers, vhich did not load 

on any of the  carpanents, were the worst predictors, 

A br ief  carsideration of the diagnostic set indicated that 

the set as a whole was less predictable than the  environmental 

set. Depressive neurosis and paranoid schizophrenia, with only 

one loading each, had the most similar distributions, and thus the 

l e a ~ t  d i f f e r e n t i a l  predictabi l i ty  across en~ranments ,  while 

neurosisrother and acute schizophrenia showed wider variation i n  

ra tes  by loadhg on three components each. 

Turrriag then t o  a detailed consideration of the relationships 

fo r  each pa i r  of canonical components, it vas found in  the f i r s t  

p d r  that one th i rd  of the variance i n  the diagnostic set was ex- 

plained in the  diagnostic component of the pair,  This variance was 

formd mainly in diagnostic categories indicating less severe personal 

disorganization and was predictable from a set of qual i t ies  descrip- 

t ive  of the  suburban school d i s t r i c t s  surrounding Vancouver, On the 

second pair ,  conditions of poverty and soc ia l  disorder were predictive 

only of neurosis:other and, t o  a lesser  extent, sociopathy. Higher 

rates  of transient  s i tua t ional  disorder, sociopathy and nm-schizophrenic 

psychosea were predicted, on the th i rd  pair,  from a working-class amall 

tuwn environment with mild climatic conditions, Discrepancies between 



potnrty and econadc vell-being within the sm school d i s t r i c t  

predicted schi tophrdatothar  rard b r a  disorder in the fourth capb 

amat palr, while in the f i f t h  palr isolated .rill towm were indicated 

t o  ba predictive of higher rates of acute rchizophrenia but of even 

l w e r  rat- of chronic undifferentiated schizophrenia. Gmerally 

more severe disorders were associated, orr the sixth component pair, 

with iaolated rural  are- where youth and in-rigration were noteably 

prevalent. On the reventh and f lnal  p d r ,  s l ight  predictability of 

persolpality disorder md addiction was associated with rural  tourist  

arean. 

Interpretation Included a carrrlderatiaaa of the reflectioru of 
I 

the components. TBi. woe of interart  because, except for one case, 

the craoaical components were reported in  the direction indicative 

of hQher rat-. Thuu, af te r  reflection, the lnterrelationshlps 

predictive of lawered rates could be scrutinised. 



SECTION IV t  A10 OVERVIEW 



The dimcuesiorr of 

arouud a consideratian 

the results of the prasent study c e n t e n  

of the i r  differaacer and s i r i l a r i t i e s  with 

those of previous ecological studies of mental disorder. The task 

of comparieon is casplicated by the fac t  that  t h i s  w a r  the f i r s t  

ecological study t o  use canonical regre~eion analysis o r  factor  

scores as predictors. 

Bloom (1968) represented an e a r l i e r  attempt t o  use compolrite 

predictors, with the use of c lus ter  scores, Sfsrilarly, Kendall 

(1963) derived coapoeites based on factor  structure6 t o  uaa rn 

predictors i n  a qtudy of job satisfaction, but both hie and Bloom's 

predictors were correlated. The predictors in the  present study 

were not only tnrcorrelated, but they were also  greater i n  number 

than i n  these previous studies. Thus, the predictors, being compo- 

sites rather than single variables, and being caaposites dissimailar 

t o  those previously used, did not provide ready camparability. 

Another difference resided i n  the fac t  tha t  the type of geo- 

graphical uni t  used i n  t h i s  study was dissimilar t o  those used in 

owst ecological studies of mental disorder. The economic sub-regions 

of Texas used by Jaco (1960) were similar i n  composition t o  the 

school d i s t r i c t s  of the present study, hut Jaco concentrated on a 

res t r ic ted  number of s ingle variables, i n  contrast t o  the conddera- 

t im of eighteen environmental composites i n  the present study. 

The use of canonical regression analysis wae coneistent with 

a growing trend towards t he  use of correlationalasathods i n  hman 

ecology and epidemiology. However, the fac t  

the f i r s t  actual  use of canonical regression 

that  i t  represented 

i n  epidemiology corn- 
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plicated its caparison t o  ptariour ~ t d b s .  Saaa earlier related 

studies used such quantitative t e ~ q ~  u chi-square (Eollint.head 

and Redlich, 1958; Klee st. al, 1967), percemt.gas (Leifiton at. rl., 

1963). quartilea and product 9r#crrt comlationm (Jaco, 1960; Bloom, 

1968) and multiple regressiar (Strueniag and Lehmaau, 1969). 

The ~nrruing dincussion proceeb with a general coaoideration of 

the findin- of this study in relation to  the relevant literature. 

Following this  are some carPPPente an methodology and some suggestians 

for future research on the enviraansntal correlates and &terninants 

of mental disorder In British Columbia. 

The Correlates of Hantal b a p i t a l  Admission 

Rural-Urban Mf f erancem 

One of the more clearly replicated findings in this study w u  

tbe hifgher rates in  urban than rural  areas (see the r e v i m  by Rose 

and Stub, 1955; Buss, 1966 and Sulan, 1970, and the studlea by Jaw, 

1960 and Bichaan, 1968). Discusaim of the interpretation of masurea 

of reduudancp w i l l  be taken up later i n  th is  chapter, but a t  th i s  point 

it should be mntioned that the high percentage of redundant variance 

accounted for by the f i r s t  diagnostic component (see Table 6.2) appear- 

ed t o  be interpretable as indicating higher ratem through accounting 

for greater extreme of variability. It appears that ghe majority of 

the variabil i ty in the diagnostic s e t  had contributed t o  the deacrip- 

t ian of an urban or urban-like dimension In the f i r s t  pair of compoaants, 

leaving the remaining component pairs to  describe differences within 

the overall rura l  environment. Such an interpretation is supported 

by Richman's (1968) figures for Greater Vancouver sad  Victoria versus 

the rest of the province from 195840; Greater Vancouver and Victoria 

had 267 admissions per 100,000 persons 15-64 years of age while there 



ware m l y  188 per 100,000 in the rwt of the  province, 

There exirts m important d i f f e r n e e  between the  types of 

dirordera accounted for  i n  higher urban ra tes  in t h b  and Jaco'r 

(1960) study. Jaco, dealing only orlth prychoses, found urban rates 

t o  be two and a half tires greater than ru ra l  rates. However, as 

W ~ O  iadicated i n  the previotm chapter, the excess of cases on the 

f i r s t  component pa i r  was at tr ibutable,  i n  most part ,  t o  non-puychotic 

disorderu. This difference may be part ly due t o  the fac t  that Jaco 

defined "urbann according t o  the U.S. Census defini t ion of 2500 o r  

-re population, t h i s  meaning that  the ruburban are- referred t o  

in the f i r s t  conponcnt pa i r  would have constituted only a l i a i t e d  

segment of the range of c o r \ l a i t i a r r  included under ~ a c o ' s  definition. 

The differences i n  diagnostic dis tr ibut ion are probably a l so  par t ly  

at t r ibutable t o  the suburban areas being predolrinantly of niddle- 

class composition, a point t o  be discusred presently. 

Although Jaco (1960) rejected the so-called "law of distance" 

and Dunham (1961) has referred t o  it as controversial, the diagnostic 

dis tr ibut ion of less debil i ta t ing disorders in the less diotant 

(suburban) areas i n  this etudy indicate tha t  distance doc6 influence 

maatal hospital  admission i n  Bri t ish Columbia, This would be expected 

i n  view of the extreme distances between many Bri t ish Columbia cannm- 

ities and Riverview Hospital, an expectation supported by the finding 

of Gurin et. a 1  (1960) that  one of the main differences between persons 

who do and do not seek psychotherapeutic help when they f e e l  the need 

of it lies in  fac i l i t a t ing  factore. 

The rural-urban difference in disorder ra tes  described by the 

f i r s t  component pa i r  and its reflection appears possibly relevant 

t o  the findings of Barker (1968) regarding the s i zes  of populations 



of "behavior settiag.". It will be recalled that 

the f i r s t  capanent Indicated trrtmurr;lly luu rat- 

the ref lect ion of 

of the 1-8 8evere 

mental disorders t o  occur in ru ra l  areas with greater  proportions of 

the population in hamlets and other unincorporated areas. 

Barker has found tha t  in certain types of hu~san cooap~unities, 

usually smaller ones, "behavior settings" a re  underpopulated with 

the result tha t  persons within the se t t iage  are  more h p o r t a n t  t o  

t h e i r  fuuctianing. As a consequence, pereons l iving i n  smaller 

c~l~~~llzlities would tend t o  have more socia l  interaction, t o  judge 

others on the basis  of ro le  performance ra ther  than personality 

cha rac te r i s t i c sB4to  see  themselves as having greater  fuuctional 

importance, and t o  experience more general sa t i s fac t ion  in the i r  

soc ia l  l i f e ,  despite the greater  insecurity associated with t h e i r  

greater responsibili t ies.  It can be seen tha t  extreme differences 

between the perceived degree of importance of me's s e l f  t o  cartm- 

i t y  functioning would exist between the anonymity of the suburbs 

and the close-knit relationships within ru ra l  hamlets. Such a high 

degree of coaununity involvemeat may account f o r  the positive rela- 

tionship of Alcoholics Anon]rmous act iv i ty  t o  the law-incidence 

communities described on the reflection of the f i r a t  c q o n e n t  pair. 

It would be'expected, hwever, tha t  underpopulated behavior 

se t t ings  would ex i s t  i n  a l l  rural areas, even those showing excessive 

hospitalizations for  some disorders. Further discussion of t h i s  

point is deferred t o  a consideration, l a t e r  i n  t h i s  chapter, of 

implications f o r  future research. 

Socioeconomic St  atus 
w 

b Beginning with the ecological study of neighborhood variations 

in mental disorder rates  of Faris and Dunham (1960). socioeconomic 



gtatua haa recelvad caruiderable attention 88 8 corr r la te  of mntal 

hospit.llzatiarr (IIolUngshaad and WUch, 1958; Jaco, 1960; Klee 

et. ale, 1967; Bloom, 1966, 1968; Myers and ban, 1968) and of 

mental disorder in the general pop la t i an  (Gurln at.  a le ,  1960; 

Srole et. ale, 1962; Leighton, et. a l e ,  1963). 

In contrast t o  these previous studies, the praseat study did 

no t  we direct reuures of socioeconoosic statue; rather the general 

sodaecolsa ic  anviroment of caorwmitics wrs inferred from factor 

s t r r e tu res  and factor  interrelationships on the canonical components. 

The #wt clear  relationships t o  rocioecanomic standing were found 

in the middle claa~s anvirotrnerrt di8tinguished on the f i r s t  component 

p a i t  m d  the lower class environment found on the second carponant 

pair, The other relotlopships w e r e  less clear,  with the th i rd  

p a i r  indicating lower middle or  working class  tendencies, the f i f t h  

p a i r  tending t o  Imply lw socioeconomic status,  the s ix th  indicating 

a higher s t a t u s  s imilar  t o  that on the f i r s t ,  and the fourth indi- 

cat- discrepancies i n  socia l  c lass  within the game school d is t r ic t .  

Except f o r  the f i r s t  component pair,  the role  of socioeconodc s ta tue  

w a s  m e r a l l y  unclear and appeared t o  be more f ru i t fu l ly  conuidered 

as rr Interacting canponent of such concepts so sociocultural dis- 

integration, t o  be discussed presently, 

When the  loadings on the f l r s t  diagnostic component are compared 

t o  dae findings of Hollingshead aud Redlich (1958), some agreement 

with the i r  fiadings regarding socia l  s ta tus  ccm be found. To begin 

with ,  they found neuroses t o  be more prevalent in classes I, XI and 

111, the class camposition suggested on the first environmental 

caaponent. However, within the neurotic category, they found de- 

presuioa t o  be relat ively infrequent and t o  be qui te  evenly diotri- 

buted across classes, While no explanation can be offered for  the 
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much higher rate of depeas i an  fomd in Br i t i sh  C o l d l a ,  i t8 apparent 

re la t ionship t o  socioacanooric status may be explained u reflect* 

the  proximity of the  suburban school d i s t r i c t .  t o  BiverPiew rather 

than ac tua l  g rea te r  depressioa in r i d d l e  socioecoaaaic strata. It 

would a l so  be expected, considering the indicat ions  t h a t  persons of 

higher socioeconoplic s t a t u s  are more wil l ing t o  seek psychia t r ic  

help (Gurin et. al., 1960; Myers and Bean, 1968) t ha t  this will ingness,  

i n  in te rac t ion  with proximity, could account f o r  the  grea te r  number of 

hospi ta l izat ions  f o r  milder disorders, including depression, in the 

suburban areas. 

Another point  of agreenrent with Hollingshead and Redlich (1958) 
4 

was fotmd i n  high rates of personali ty disorder. The re la t ionships  

with addiction and nan-schizophrenic psychoses in  the present analysis ,  

however, were not  found by Hollingshaad and Redlich, while the  present 

results regarding schizophrenia are not  cmparable  because Hollingshead 

and Bedlich grouped a l l  t h e i r  schizophrenics i n t o  one category. 

The f a c t  t ha t  mixed neurosis re la ted  both t o  the  f i r s t  and second 

component pairs ,  despi te  t h e i r  apparently d i f f e r en t  environmental 

s t ruc tures  in terms of socioeconomic s t a tu s ,  may be bes t  explained by 

the statement of Hollingshead and Redlich (1958) t ha t  "the class V 

neurotic behaves badly, the  class I V  neurot ic  aches physically, t he  

c lass  I11 pat ien t  defends fearful ly ,  and the class 1-11 pa t i en t  is 

d i s sa t i s f i ed  with himself". The loading of neurosis:other along 

with echizophrenia and brain disorders on component p a i r  6 is pro- 

bab l y  explainable in similar  f ashion. 

Sociocultural Disintegration 

As noted in the previous chapter, the re la t ionships  found by 

1 Leighton et. al., (1963) in the S t i r l i n g  County Study appear t o  have 



been repuc8ted on the mecaad 

to both the capcmenta i n  the 

capoocmt pair. 

pair,  with there 

on the dirgnoatic component, of mixed neurosis 

The replication applies 

being a predominance, 

and, t o  a lesser extent, 

sociopathy, aa i n  the comprehensive sample survey conducted by Leighton's 

team. Bawever, other variations of environmental character is t ics  indi- 

cative of less than optimal sociocultural iategration were found t o  be 

predictive of higher ra tes  of some other disorders besides neurosis and 

sociopathy. These findings indicate that  the relationships found by 

Isightou et. al., (1963) only referred t o  one of many relevant combinations 

of envirorrraatal and mental disorder characteristics.  

As was mentioned i n  the previous chapter, the th i rd  coapment pa i r  

was jus t  as important as the second i n  explaining variance within m d  

between the environmental and diagnostic sets.  However, the environ- 

mental description suggests a s l ight ly  higher socioeconomic standing 

t o  be preaent on the third. Consistent with th is ,  there was a loading 

on the diagnostic component on non-schizophrenic psychoses, the majority 

of which were manic-depressive, a disorder which tends t o  be l e s s  

prevalent i n  the lowest soc ia l  classes (Rose and Stub, 1955; Hollingshead 

aud Redlich, 1958). Although similar geographic conditions may not have 

existed ia Nova Scotia, where St i r l ing  County was located, it is evident 

that  an environmental dimension indicating a somewhat different but 

nevertheless important selection of qual i t ies  predictive of mental dis- 

order was missed by Leightan and co-rorkers. 

A coexistence of contradictory environmental conditions within 

ochool districts on the third component pair  was even more strongly 

i n  evidence on the fourth pair,  where poverty and economic well-being 

appeared t o  be existing side by side. Relevant i n  th i s  regard may 

be Leighton's (1967) comment regarding the role  of re la t ive  depriva- 

t ion as  a contributor t o  mental disorder. 



i "The process of di.integration, therefore, is not only 
8 utter of porsrty, stamation,  poor health, and short  l ife 
eqmctmcy, important as these are; it i. a l so  a matter of 
8 sent ireat  syetem which says that  the s i tua t ion  is unjust 
and needless -- an outrage. V b n  such a state of mind per- 
sists without change of conditions it brings about deteriora- 
t ion i n  zestful  a t t i tudes  .nd a blunting of a b i l i t y  t o  cope. 
Withdrawal and hos t i l i ty  errrge instead,...and from t h i s  
follows progressive disintegration of the soc ia l  systm. 
Psychiatric symptoms then occur such as i r r a t iona l  fears ,  
depressions, deluoions, mental dullness, psychophysiological 
disturbances , and much else," (h ighton , 1967, p. 343) 

While the S t i r l ing  County findings pointed t o  higher ra tes  of 

mixed neurosis and aociopathy i n  rura l  areas of sociocultural dis- 

integration, the urban studies (eg. Faris and Ihmham, 1960; Klee, 

et. al., 1967; Bloom, 1968) haw indicated b r a  damage and 

schizophrenia t o  'occur more frequently i n  the s o c h l l y  disordered 

sections of ci t ies .  An apparent combination of these trends w a s  

indicated on the s ix th  component pa i r  t o  occur in isolated, rapidly 

growing rura l  areas, Such a diagnostic dis tr ibut ion was suggested 

in the previous chapter as probably ref lec t ive  of select ive in- 

migration. 

Taking the argument me s tep  further,  it may also be useful t o  

consider the relationship from the viewpoint of sociocultural inte- 

gration. I f  the population were growing rapidly, and part icular ly 

i f  the movement was of w h i t e  population i n t o  a formerly Indian area, 

there would be no pre-existing sociocultural FaiUeu t o  a id  the adapta- 

tion of i n 4 g r a n t s  t o  the i r  new environment. Soole of the c r i t e r i a  

of sociocultural disintegration used by Leighton et. al., (1963) such 

as cultural  confusion, few and weak fonnal and informal associations, 

few and weak leaders, few patterns of recreation and le isure  time 

act ivi ty,  and weak and fragpaented networks of ccnmuunication would be 

expected t o  exis t  in these regions, However, such conditions would 



ui.t not  because of disintegration but because the population vss 

8aall m d  not s r f f i c i an t ly  se t t l ed  t o  have developed aocial  ap ten .  

In such cases, it might be pore appropriate t o  8pe.k of sociocultural 

e t e g r a t i o n  rather  than disintegration. - 
Wigration 

Vhile the amsettled soc ia l  order in the camunit ies  represented 

on component pa i r  6 may account in  part  fo r  the high ra tes  of hos- 

pi tal izat ion,  i t  appears nevertheless necessary t o  at le-t pa r t i a l ly  

a t t r ibu te  the high ra tes  of schizophrenia t o  select ive fn-migration, 

There i e  a body of evidence t o  suggest tha t  predispositions t o  schizo- 

phrenia can be genetically determined (see reviews in Suioa, 1970 

mad Coldenron, 1970) and, given u rather  high concentration of 

schizophrenia i n  one type of geographic area, it seems reasonable 

t o  in fe r  tha t  more predisposed individuals were present in order 

fo r  t h i s  t o  occur. 

I f  t h i s  interpretat ion is correct, it provides a rare  substan- 

t i a t ion  of the "dr i f t  hypothesisn. This hypothesis was f i r s t  pro- 

posed as an al ternat ive explanation fo r  Faria and Ddam'e (1960) 

rasul te ,  s t a t ing  tha t  high rates of schizophrenia and brain damage 

in the inner c i t y  could be dua t o  downward soc ia l  and geographic 

mobility of a f f l i c t ed  pemons. On the whole, l i t t l e  evidence has 

beerr found t o  support t h i s  hypothesis. Both Hollingshead and Rsdlich 

(1958) and Leighton et. al., (1963), to  nanre two particularly rele- 

vant studies, found tha t  there had been nei ther  downward d r i f t  in 

the soc ia l  hierarchy nor d r i f t  in to  disintegrated areas with the 

development of mental dieorder. 

The diagnostic relationship8 an the s ix th  component pa i r  a re  

consistent with previous findings regarding migtatiarr and mental 



disorder. h l z b e r g  and Lee (1956) fourd rigrant. t o  have higher 

rater of brain damage rad schizophrenia, ur in  thia ame,  with 

the ra tes  highest f o r  the  must recent immigrants, while Klee at. 

.1. (1967) found migration and mobility t o  be predict ive of mental 

disorder i n  general. Jaco (1960), on the other  hand, found no 

relationship t o  exist, but as Murphy (1961) has observed, h i s  

geographic regions were biased i n  respect t o  s o c i a l  class. 

Further evidence from Scandinavian s tud ies  by Hagnell (1969) 

indicate tha t  i n t e rna l  migrants frcnn r u r a l  t o  urban areas a r e  a t  

greater r i sk  of developing a mental disorder. It is possible  tha t ,  

i n  part ,  the higher rates i n  the  urban areas  of Br i t i sh  Columbia 

m y  be due! t o  similar se l ec t ive  migration away from rural areas. 

Age and Sex 

As with socioecononic a ta tue  these var iables  were not,  on the  

whole, c lear ly  represented on the environmental variate8 of t h e  

factor analysis o r  the  environmental components of the  canonical 

analysis. Decrepitude was perhaps the  most c l e a r  h d i c a t o r  and, 

comparing its performance i n  the canonical analysis  t o  its hypothe- 

sized performance i n  chapter 4, i t  can be seen t h a t  i t  did not  

predict a s  expected. The bas ic  mason f o r  t h i s  f a i l u r e  was probably 

a lack of e lder ly  pa t ien ts  i n  the hosp i ta l iza t ion  data. The finding 

of Richman (1968) tha t  the disorder rates i n  Br i t i sh  Colrrmbia f o r  

persons 65 and older  were 408 and 483 per  100,000 f o r  urban and 

rural  areas respectively demonstrates t h a t  re la t ionships  between 

Decrepitude and old age disorders would have been found i f  more 

elderly persona had been included i n  the da ta  set. A d i f f i c u l t y  

i n  obtaining old age f igures  i n  Br i t i sh  Columbia is tha t  persona 

w e r  65 a re  admitted t o  Riverview a s  w e l l  as t o  g e r i a t r i c  hospi ta ls ,  



Chis necersitating the tlss of data retr from several h t i t u t i o r u  

i f  old .ge disorders a re  t o  be represented. Future reaeuch 

mkrg the data set of the present study should include complete 

w r i a t r i c  data i f  comparability with previous research including 

old age disorders is desired. 

The one component pa i r  on which Decrepitude did load, the 

s ix th  pair,  indicated excassively high ra tes  of brain disorders, 

paramid, acute and chranic undifferentiated schizophrenia, nan- 

depressive neurosis, and excessively low ra tes  of transient eitulr- 

t i ana l  disorders t o  be associated with an unusually youthful popu- 

lation. The high ra tes  of acute and paranoid schizophrenia i n  such 

regions are consistent with the tendency f o r  schizophrenia t o  have 

an ear l i e r  onset than other disorders, occurring more Xrequently i n  

persons in the i r  20's and 30's (Rose and Stub, 1955). 

k f e r r i n g  back t o  the original  factor  loadings on Decrepitude, 

seen i n  Table 4.5 (a) , the loading on percentage of single males 

indicates that  there would be a greater than usual number of single 

nales In the environment described an the s ix th  component pair. 

This too is consistent with higher ra tes  of schizophrenia, as young 

single males have been found t o  be the group most a t  r i sk  of devel- 

oping th is  disorder (Rose and Stub, 1955). However, a possible 

coatradiction of this trend is seen on the f i r s t  component pair. 

Reference t o  Table 4.2(a) s h w s  a loading of s ingle males on Subur- 

ban Conditions equally strong t o  that  on Decrepitude and of such 

r nature that a high percentage of single males would contribute, 

i n  the f i r s t  component pair,  t o  the prediction of unusually low 

ra tes  of the less severe disorders. However, as it was only one 

of uany variables entering the prediction, these resul t s  can only 

ba considered suggestive. 



clia8ta 

As was noted i n  the previour chapter, the r t rang loading of 

climate on the f i r s t  coolpaarnt pa i r  was canfounded by its association 

with the suburbs of Vancouver. Thus the relationship may have been 

due simply t o  its coincidence with the roc ia l  conditions of the suburbs 

rather  than to any influence of climate on disorder rates.  The appar- 

ent ly unconfomded relationship seen on the th i rd  component pair,  i f  

reflective of a climatic influence, indicates the relationship is not 

a stroag one, 

Support for  the possibility that  the resul t s  in the present 

a t e  indicate m actual relationship between climate and disorder 

rates my reside i n  similar relationships previously found. Tromp 

(1968) aantions that sleep disturbance, suicide and crime a l l  appear 

t o  be re~lated t o  weather disturbaaces. The findings, on the th i rd  

component pair,  of higher rates  on sociopathy and non-schizophrenic 

psychoses, most of which were manic-depressive, are consistent with 

these e a r l i e r  findings. 

Although Tromp (1968) found weather t o  a f fec t  restlessness i n  

schizophrenic patients, no relationship between climate and schizo- 

phrenia was found i n  th i s  study. This is not necessarily inconsistent, 

ee Traap was dealing with persons who were already hospitalized. 

As w a s  hypothesized i n  chapter 4, it was expected tha t  i f  the 

Concentration variate predicted the types of disorders more charac- 

t e r i s t i c  of the inner ci ty,  i t  would be only s l igh t ly  predictive. 

This expectation w a s  based on the fac t  that ,  except for  Vancouver, 

even the larger cannercia1 centers of Be C. are  too small to  contain 

the types of social  conditions necessary t o  produce the relationships 





75 environmntal variables 

factor analysis and the 13  

tha t  had already been reduced by 

diagnorrtic rates, there were 88 variabl- 

tnrder consideration a t  once. 

The importance of simultaneous analysis of a l l  variables is 

indicated in the observation made by Lee (1969) i n  regard t o  

canonical analysis, tha t  ccmanical component loadings are not 

s table as variablea are removed from or  added t o  an analysis. The 

same observation can be made of factor analysis. In  both these multi- 

variate  nrethods, interactions between variables a re  being assessed. 

It is clear  tha t  i f  a variable which strongly interacted with other 

vu iab lae  was added t o  o r  removed from a data set, tha t  a very 

different  set of interrelationships mlght then be found. This kind 

of information about interactions cannot be obtained when only two 

or  three variables are considered a t  a tlme. 

Factor Analysis as a Method of Environmental Description 

The use of factor  analysis In environmental description has 

an impressive history, as indicated i n  chapter 4. The advantages 

of factor analysis as a tool  for  developing environmental predic- 

tors  have been discussed i n  chapter 2. Its two main advantages 

are tha t  i t  can reduce nraosive amounts of data t o  a manageable 

number of dimensions and that  it can be rotated t o  provide ortho- 

gonal predictors which, in contrast t o  correlated predictors, pro- 

vide more s table  and interpretable results.  

Any weaknesses with the factors derived i n  t h i s  study i n  

terms of the i r  interpretations being unclear was at tr ibutable to  a 

lack of previous knowledge of some of the i n i t i a l  variables. A good 

example of such a problem occurred with the Spoiled Ballots factor. 

Despite the ambiguity of t h i s  factor,  however, i t  provides a lead 

for  further research that ,  i n  view of its good predictive power, 



would probably be frui t ful .  I 

It wrrt be remembered, however, that the value of factor  

raalyeing predictors depends on the research question, Factor 

analysis creates new gore general variables which may be of 

iaterest, but sometimes old familiar variables a re  of more crucial  

interest .  In de~iographicdly designed studies in epidemiology, 

where characteristiclr of pareons are  focussed upon, it is 'evident 

that single variables .such as age, sex, mari tal  stat-, etq. muet 
i I 
I usually be studied as such rather than 8s par t  of a composite. 

Canonical Analysis ae a Method of Relating Diagnostic Rates 
and Envirol~ental Attributes 

As the discussion of canonical regreasion analysis i n  chapter 

2 indicated, refinements in  t h i s  technique i n  the past.few years 

have greatly increased its u t i l i t y  as a research tool. Despite 

these advances, however, interpretation may still provide a ctpaplex 

task. The technique is also limited by its inabi l i ty  t o  delineate 

def in i te  et iological  relationships. This l imitation is, of course, 

cammon t o  a l l  correlational techniques and, as Lee (1969) has suggest- 

ed, canonical analysis is best regarded as an exploratory tool  which 

w i l l  provide soae idea of the complicated multivariate relationships 

in a data set. 

From a Bore positive point of view, the problem of interpret ive 

d i f f i cu l ty  is not insurmountable and should not be overrated. With 

advauced computer technology and increasing avai labi l i ty  of good 

programs, anyone with a basic knowledge of correlation and factor  

analysis should be able t o  conduct and in terpre t  a caumical  re- 

gression analysis. It is not necessary t o  understand the complex 

mathematical "innards" of the technique i n  order t o  understand its 

results.  



The 

tool  h88 been aptly demmwtrated In  th. pmmut  study. In cartrut 

to studiem ouch u the St i r l ing  Comty atudy where relevant sariran- 

mtal qual i t ies  were selected an the basis of theory, canonical 

analysis cra provide empirically derived combinations of variables 

predictive of mental &order. The identif icat ion of different  

dixnenaions bearing sane relationship t o  the concept of soQiocultura1 

disintegration used by Leighton et. al., (1963) and established as 

predictive of mental hospitalization provided more promis i ~ !  g research 

leads in 8 shorter period of t ime than could be possible in construct- 

ing c-ty diaennioass based anly aa theory. 
/ 

A further  advantage of canonical regression analyeis l a  that  i t  

i. poes1bI.e t o  darlve canonical scores. This w a s  not h e  in the 

preuent study because of the temporal limitations of the study, a 

problem of part icular  relevance in dew of the fac t  that  no sui table 

program waa readily available. I f ,  hwever, the selaction of school 

districts most strongly related t o  some of the canonical variates 

was desired i n  order t o  undertake cross-regional studies, the computa- 

t ion of ~ o n i c a l  scores would readily identify these coamunities. 

Such a method of cooanmity selection has obvious advantages over the 

"key inforsunt" method used in the St i r l ing  County study in  terms of 

greater object ivi ty and less ti- expended. 

The Interpretabi l i ty of Neasures of Redundancy 

Stewart and Love (1968). in ptopocliq the use of a redundancy 

measure, suggest that i t  may not be uaed i n  interpretation of canoni- 

cal resul ts  beyond deciding upon how many canonical co~~panente t o  

retain fo r  interpretation. In the i r  example, using data fram psycho- 

logical tests, the f i r s t  pair  of canonical components accounted for 

a h s t  al l  of the t o t a l  redundant variance, despite the fac t  tha t  



both the f i n t  two p a r s  of cmmicrl varlat- wrra highly 

correlated. The abg le  hi& ndtmdancy indicated, accardlng t o  

S w a r t  and Love, that only the  f i r s t  pa i r  of caponants  should 

be retalned fo r  Interpretation. 

In the present etudy the cr i ter ion (diagnostic) set cantain- 

ed intercorrelations between rates and, because the  cross product6 

correlation technique had been used, the rugnituderr of the ratem 

were represented within the intercorrelatiozm. It was known be- 

forehand tha t  the areas indexed in the f i r s t  canonical component 

pa i r  had higher ra tes  than the rest of the p r o v i a a  aad it 

appeared that ,  59 accamting fo r  a th i rd  of the t o t a l  redundant 

variance, the f i r s t  diagnostic coeponent w a s  ref lect ing these 

higher rates. By extension of t h i s  interpretation, then, it would 

appear tha t  the remaining diagnostic redundancy measures accounted 

for  magnitudes of variabi l i ty  consistent v i t h  the i r  respective 

numerical magnitudes. Thus, fo r  example, s i a i l a r  overall  excesses 

of hospi tal  admissions would be iavolved i n  both the second and 

th i rd  component pairs. 

Such interpretations would appear t o  be possible only became 

the cross products correlation technique was used. If product 

m ~ ~ p l e n t  correlations had been used, the base rate8 of the various 

disorders would have had no influence on any of the calculations. 

Thus it can be seen that these interpretat ive properties would not 

apply t o  other than ra te  data, the arly data with which croslr 

product correlatione would be appropriate. 

Directions fo r  Future Research 
a 

The resul t s  of the present study are only suggestive of the 

many complex interrelationships between persans and the i r  enviroa- 



- 

mate which wn culriruta ia mental hoapital  adPiscrion. For 

fatare s t u d i u ,  however, the development of re l iable  and coqre- 
I 

hensive environmental predictor6 in the present study haa l a i d  the 

foundatious f o r  refining and clarifying the preaent set of rela- 

tionships . 
The weak point of this study lay i n  the re la t ive ly  unreliable 

cr i te r ion  measures used i n  the canonical prediction task. Psychia- 

t r i c  diagnosis, being of limited reliability at the best of tims, 

is open to the ef fec ts  of attenuation (see Nuanally, 1967) which 

lowers the observed correlations from t h e i r  true values. I f  

figures on the rq l i ab i l i ty  of the psychiatric diagnoaecr used i n  

t h i s  study were available, the correlations could be corrected for  

attenuation with the resul t  that  greater predictabi l i ty  and there- 

fore higher redundancies between the cr i te r ion  and predictor s e t s  

Pight be found. It is unlikely, however, tha t  r e l i a b i l i t y  figures 

w i l l  become available t o  allow correction f o r  attenuation, and 

at tent ion would be Prore profitably directed t o  obtaining more 

re l iable  measures. 

Remaining with the diagnostic data, it could be informative 

t o  collapse the existing categories in to  the four most broad ares 

i n  Table 2.1, thereby increasing the r e l i a b i l i t y  of the categories 

as discussed by Zigler and Phil l ips  (1961). Alternatively, the 

categories could be reorganized within themselves such that,  f o r  

example, a l l  alcoholic diagnoses, those associated with acute 

and chronic brain damage as well as cases of simple alcoholism, 

could be grouped together. In th i s  way, excessive heterogenity 

within categories, a problem i n  using great ly collapsed categories, 

could be lessened. 



lhothrr mamu of aVOib8 esceusive heterweneity within 

categories vopfd be t o  use only the di.gnontic cateaories contain- 

ing l u g e  numbers of ccsur. Reference t o  Table 5.1 indicates that  
I 

c h r d c  undifferentiated schizophrenia, paranoid schizophrenia, 
l 

and neurot ic  depressiar would be the three best categories t o  use 

in pursuing t h i s  course. With large numbern of cases, these cate- 
, 

goriea would be likely t o  have several cases i n  each s e h o h  d i s t r i c t  

ard tho. be h e  influenced by chance variation i n  the  c u e  of there 

being only one o r  two cases within a school d i s t r i c t .  / '  

Dsrrpite the  fact  tha t  these al ternat ive arrangements of the 

dlagaostic data could improve r e l i a b i u t y  of the cr i te r ion  measures, 

the basic law r e l i a b i l i t y  of diagnosis would prevent overall  relia- 

b i l i t y  from becoPing high. Thus, it right be profitable t o  consider 

other uasures available i n  the same set of data an Riverview patients 

fram wWch the diagnwtic data was taken. Poss ib i l i t ies  within the 

data include those pertaining to  the mental s ta tus  examination, type 

of trealment, level  of improvement, and numerous demographic items 

such ur age, sex, religion, occupation, and others. 

 thod do logic ally, two part icular  improveuents an the present 

methods of analysia are  suggested. The f i r s t  of theee is m u l t i -  

s tage ueqwntial  prediction, based on decision theory, and described 

by Cmmbach and Gleser (1965). By t h i s  technique, two categories, 

f o r  e r r r p l e  psychotic versus non-psychotic, could f i r s t  be discrim- 

inated, and then further differentiation could proceed within each 

of those categories. As Cronbach and Gleser demonstrate, this 

method of prediction may be more ef f ic ient  thgll single stage pre- 

diction. 

The second alternative is multiple canonical regression 



analyeis (Horst, 1961; C u r o l l ,  1968). This aetbod, Uko multi- 

a t q p  prediction, r igh t  improve prediction, bat,  more inportantly, 

it would provide a broader description than a canonical regression 

which involved only two sets of measures. By thie method, then, 

the variables mentioned above as al ternat ive cr i te r ion  meaaums, 

.long with the diagnostic measures, could be entered in various 

combhations of two o r  more sets along with the environmental 

factor8 t o  provide a description of greater refine-t tha t  that  

found i n  the prcrrent analysis. 

Following from these s t a t i s t i c a l  studies, it might be de- 

aired t o  we the discovered relationships as a basin fo r  select- 

ing colllplunities t o  study using survey methods. Vhile the approach 

of Leighton at .  a l , ,  (1963) provided a wealth of information, it 

would probably be worthwhile t o  expand on the i r  method of cogau- 

n i ty  description by employing Barker's (1968) theory of behavior 

settings. It might be found that  there are less socia l  a c t i d t i e s  

perceived t o  be important or  worthwhile i n  the areas v i t h  higher 

mental disorder rates, Thus, i n  the suburbs it might be d i f f i c u l t  t o  

f e e l  one was making a significant contribution t o  community l i f e  

because of the great numbera of persons. Zrr areas like those in- 

dexed on the second component pa i r  it is Wsely tha t  there are few 

major behavior se t t ings  beside the local  beer parlour, which in 

areas such as were indicated on the s ix th  pair,  few ccmuntmity 

ac t iv i t i e s  might exist because of insuff icient  soc ia l  organization. 

An investigation of cross-regional ru ra l  differences with .n 

emphasis on perceived social  discrepancies could be of interest .  

Areas of consistent poverty could be compared t o  areas of pwertp 

coexisting with areas of re la t ive  affluence such as were indexed 



on the fourth component pair. O f  relevance in  t h i ~  respect is 

Leighton'n (1967) statement that pwerty and sociocultural U s -  

integration & not necessarily appear together. 

Beyond these main indications there are numerous smaller 

leads which could be enlarged upon in further  research. It sight ,  

for  example, be worthwhile removing some of the variables from 

the factor analysis and adding others t o  see i f  the factor  inter- 

pretations could be improved. O r ,  working with the  s- data, 

it might be profitable t o  attempt different  groupings of the  dia- 

gnostic categories i n  a similar attempt t o  improve in terpre tabi l i ty  

of results.  The wide variety of relationships extracted from the 

present set appear sui table t o  provide numerous leads f o r  research 

of both pract ical  and theoretical orientation. 

&!E?sz 

As this study w a s  the f i r s t  ecological study t o  use canonical 

regression analysis or  factor scores as predictors, the task of 

camparing its resulta t o  pr6vious studies w a s  somewhat complex. One 
I 

l a g  established relationship, tha t  of higher ra tes  in urban than 

ru ra l  areas appeared t o  be replicated as did the occurrence of higher 

r a t as  of certain disorders in areas of sociocultural disintegration. 

However, several combinations of environmental a t t r ibutes  indicative 

of sociocultural disintegration were found with differ ing mental 

disorders having higher rates  on each one. 

Although no direct  measures on the subjects were available, 

some s imi lar i t ies  between environmental-diagnostic relationships 

and previously found demographic-diagnostic relationships were 

fotmd for  socioecorrdc s ta tus  and migration. Previous findings 
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I 
regarding age were not replicated, but t h i s  uu a t t r ibuted  t o  

there being incomplete data  on g e r i a t r i c  cases. A ctmpariaon 

with earlier find- regarding age was s l i g h t l y  suggestive of 

contradictory findings in the present case. I 

1 I 

There waa s o r  indication that  the d l d  coastal  clitkate 

w a s  predictive, as previous research suggests, of aggressive 
1 

a c t s  against  the s e l f  aud others. S ia i la r ly ,  the degree of ur- 

banization of Br i t i sh  ~olumbia'.s small c i t i e s  was, as i n  previous 
I 

rtudies,  insuf f ic ien t  t o  produce the type of manta1 hospi tal  

adpliesions found i n  large urban areas. 

A discuseion of the ~ethodology of the study focussed on 

the use of fac tor  analysis, canonical regression analyyis and 

measures of redundancy. The value of fac tor  analysis was s ta ted  

t o  be liPaited by the variables used i n  i t  and a lso  by the type 

of research question, Canonical regression analysis was indica- 

ted t o  be useful  as an exploratory tool ,  a use well demonstrated 

in the  present study. It was suggested, i n  contradiction to  

Stewart and Love (l968), t ha t  sane analy t ic  value might accrue 

from measures of redundancy i n  the present study, This was f e l t  

t o  be possible because cross product correlations rather  than 

product moment correlat ions were used on the diagnostic data, 

TWO major direct ions f o r  future research based on the 

present s e t  of findings were suggested. The f i r s t  related t o  

modifications in methodology, suggesting the use of e i the r  multi- 

stage sequent ial  prediction o r  multiple canonical regression 

analysis, In  the l a t t e r  case, i t  would be possible t o  incorporate 

demographic da ta  and presenting charac ter i s t ics  of mental disorder 

at the time of admiesion along with the environmental and diag- 



,a wed in the present study. The purpore of such 

m c h  would be to refine and expand on the proasat results. 

A lrecard direction suggested w a s  carruaity study as in the 
I 

Stirling County study but incorporating ~arker' s (1968) theory 

of behavior settings. Social discrepancies within regions were 
1 

iadicated to be of interest to the question of sociocultural 

disintegration. 
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APPENDIX A-2 

A LISTING OF THE SCHOOL DISTRICTS 

Number - 
1 
2 
3 
4 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19 
20 
22 
23 
2 4 
25 
2 6 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Name - 
Fernie 
Cranbrook 
Kimberely 
Windermer e 
Nelson 
Slocan 
Cast legar  
Arrow Lakes 
T r a i l  
Grand Forks 
Kettle Valley 
South Okanagan 
Penticton (includes S.D. 77, Summerland) 

@ Keremeos 
Prince ton 
Golden 
Revelstoke 
Salmon A m  
Vernon 
Kelowna 
Kamloops 
Barriere 
Birch Island 
W i l l i a m s  Lake 
Quesnel 
Lil looe t 
South Cariboo 
Merritt 
Fraser Canyon 
Chilliwack 
Abbotsford 
Langley 
Surrey 
Delta 
Richmond 
Vancouver 
N e w  Westminster 
Burnaby 
Maple Ridge 
Coqui tlam 
North Vancouver 
West Vancouver 
Sechelt 
Powell River 
Howe Sound 
Ocean Fa l l s  
Queen Charlotte 



Number - 
51 

Name - 
Portland Canal 
Prince Rupert 
Terrace 
Smithers 
Burns Lake 
Vanderhoof 
Prince George 
McBride 
Peace River South 
Peace River North 
Victoria 
Sooke 
Saanich 
Gulf Islands 
Cowichan 
Lake Cowichan 
Ladysmi th  
Nanaimo 
Qualicum 
Alberni 
Courtenay 
Campbell River 
Mission 
Agassiz 
Ihderby (includes S .D. 21, Armstrong-Spallumchean) 
Ucluelet-Tofino 
K i t h a t  
Chilcotin 
Vancouver Island West 
Vancouver Island North 
Cres ton-Kas l o  

School Di s t r i c t s  Excluded from the Analysis 

81 Fort Nelson 
8 3 Portage Mountain 
87 S t ik ine  



APPENDIX A-3 

THE VMABLES DESCRIPTIVE OF THE SCHOOL DISTRICTS 

Variables Derivation Sources** 

I. Community Organization 

1. Age of main community Number of years t o  1966 8 
tha t  main town o r  munici- 
pa l i ty  has been organized. 

2, Nmber of hamlets Number of unorganized 8 
cmmunities with populations 
over 100 i n  1961 census 

3. Towns with popula- 
t ions 2500 o r  less. 

Number of communities of 7 
organized s t a t u s  i n  1966 with 
2500 o r  l e s s  residents  

Number of canmunities of 7 
organized s t a tus  i n  1966 with 
between 2500 and 4999 residents 

4. Towns with popula- 
t ions 2500-4999. 

Number of communities of 7 
organized s t a t u s  i n  1966 with 
between 5000 and 9999 residents 

5. Towns with popula- 
t ions 5000-9999. 

Nmber of communities of 7 
organized s t a tus  i n  1966 with 
10,000 or more residents.  

6. Towns with popula- 
t ions over 10,000. 

*7. 2 of population i n  
organized area i n '  
1961. 

W. 2 of population i n  
hamlets i n  1961. 

(Organized population) / 
(Total population) x 100 

(Hamlet population) / (Total 
population) x 100. Includes 
hamlets within municipalit ies 
where relevant. 

Rural population defined a s  
persons l iv ing  nei ther  i n  
hamlets o r  organized areas. 
X derived as fo r  variables 
7 and 8. 

9. X of population 
rura l ,  1961. 

(~opula t ion  of organized 7,9 
area)/ (Area i n  acres of 
organized area) 

10. Town population 
density, 1966. 

(Population of unincor- 7 9 8 ~ 9  
porated area of the d i s t r i c t ) /  
(Area i n  square miles of the 
unincorporated area.) 

11. Non-town population 
density, 1966. 

Available i n  Regional Index. 8 *12. Population growth, 
1956-61 



Variables Derivation Sources 

*13. Population growth, (Difference between 7,8 
1961-66 1966 and 1961 popula- 

t ions)  / (1961 popula- 
t ion) x 100 

*14. Town growth, 1961- (Difference between 
1966 1966 and 1961 popu- 

l a t i ons  i n  organized 
areas)  / (1961 popula- 
t i on  i n  organized area) 
x 100 

1 5  Natural population (Excess of b i r t h s  over 
deaths, 1966) / (Total 
deaths, 1966) x 100 

11. Economics 

16. Increase $n l iquor  
s a l e s ,  1959-63. 

Available i n  Regional 
Index. 

(Total l iquor  s a l e s ,  
1963) / (Number of persons 
15 years o ld  o r  older,  
1966) 

17. Per capi ta  l iquor  
sa les ,  1963 

18. Per capi ta  r e t a i l  
trade,  1961 

(Total retail sales fo r  
carmnunities reporting 
i n  Regional Index)/ 
(Populations of those 
communities, 1961) 

19. General M i l l  Rate 
f o r  municipal 
purposes, 1963 

Available i n  Regional 
Index 

Available i n  Regional 
Index 

20. M i l l  Rate f o r  
School purposes, 
1963, 

Available i n  Regional 
Index 

21. Municipal debt, 
1963 

(Total assessed value of 
property outs ide organized 
area, 196l)/(Area of 
unincorporated area i n  
square miles) 

22. Non-town property,  
1961 

(Assessed value of property 
i n  organized area,  1961)/ 
(Area of organized area i n  
acres) 

23. Town property 
value, 1961 

Available i n  Regional 
Index 

24. Mean male wage, 
1961. 



Variables Derivation Sources 

mean female wage, 1961)/ 8 
(Mean male wage,)1961 x 
100. 

Female wage level ,  
1961 

25. 

26. 

27. 

111. 

28. 

29. 

30 

31 

32. 

IV.  

*33. 

*34. 

f35. 

36. 

37. 

(Total wage earners) / 7,8 
(Nunber of persons between 
15 and 65 years) x 100 

X of wage earners 
i n  working force, 
1961 

X of wage earners 
who were female, 1961 

(Number of female wage 
earners)/(Total number 
of wage earners) x 100 

Education 

Mean c lass  s i ze ,  
1966. 

(Total pupils i n  school 
d i s t r i c t )  / (Nmber of 
c lass  divisions) 

( (Total pupils)./ (Total 
teachers)) - Mean c lass  

size. 

Excees of teachers 
over classes,  1966. 

(Total school expendi- 
ture) / (Total pupils) 

Per pupil  expendi- 
ture ,  1966. 

(Total number of movies 
and film s t r i p s  circu- 
la ted by the Division 
of Visual Education, 
Victoria) / (Total pupils) 

Visual Education 
Circulation, 1966. 

High school attend- 
ance, 1966 

(Total pupils i n  grades 
10-12) / (Total popula- 
t ion aged 15-19) x 100 

Health 

Death ra te ,  1966 (Total deaths) /(Total 
population) x 1000 

(Total infant  deaths)/ 
(Total deaths) x 100 

(Total hospi tal  deaths ) / 
(Total deaths) x 100 

(Total motor vehicle 
deaths, 1965-68) / 
(Total 1966 population) 
x 10,000. 

(Total hospi tal  beds, 
1961) / (Total popula- 
t ion,  1961) x 10,000. 

Infant death ra te ,  
1966. 

b s p i t a l  death 
ra te ,  1966. 

Per capi ta  motor 
vehicle deaths, 
1965-68 

Hospital beds 
per capi ta ,  1961 



Varlab les Derivation Sources 

V. I so la t ion  

38. Distance from 
Riverview Hospital. 

39. Accessibil i ty by 
a i r .  

40. Impediments t o  land 
t ravel .  

41. Per capi ta  phones, 
1961. 

V I .  Physical Geography 

42. Elevation. 

43. Ruggedness of 
t e r ra in .  

44. Mean winter temperature. 

45. Mean annual temper- 
a ture  range. 

The dis tance from an arbi-  8 
t r a r i l y  chosen cen t r a l  point 
i n  each school d i s t r i c t ,  
ueually the  l a rges t  town, 
t o  Riverview. One sea  mile 
is weighted a s  equal t o  two 
land m i l e s .  

A composite score i n  whi=h 
each commercial a i r l i n e  
serving the area contri-  
butes 5 points ,  each charfer 
service  avai lable  2 points,  
and each non-coamercial 
a i r s t r i p  1 point. 

A composite score  i n  which 
the s t a t e  of the  roads i n  
the  d i s t r i c t  i s  ra ted  1-5, 
5 being the  worst condition, 
3 points being added t o  t h i s  
ra t ing  i f  f e r ry  t r a v e l  is 
necessary t o  reach the lower 
mainland, and another 3 points 
i f  any s t r e t c h  of gravel road 
must be traversed when going 
t o  the  lower mainland by car. 

(Number of telephones, 1961)/ 
(Total population) 

Mean elevation of weather 
s t a t i ons  s i tua ted  i n  t ha t  
school d i s t r i c t .  

Rating on 1-5 sca le ,  5 being 
the most rugged. 

Mean temperature over a l l  
weather s t a t i ons  i n  a school 
d i s t r i c t  f o r  the  months Dec., 
Jan. , and Feb . 
(Mean temperature over a l l  
weather s t a t i ons  i n  a 
school d i s t r i c t  f o r  June, 
Ju ly ,  and August ) - Mean 
winter temperature. 



Variables Derivation Sources 

46. Mean w i n t e r  Mean l eve l  of precipi- 3 
precipitation. ta t ion  over a l l  weather 

s t a t ions  in a school 
d i s t r i c t  f o r  the  months 
Dec., Jan., and Feb. 

47. Mean srmnner- (Mean l eve l  of precipi- 
winter difference ta t ion  over a l l  weather 
i n  precipitation. s t a t ions  i n  a school 

d i s t r i c t  f o r  June, July,  
and Aug. ) - Mean winter 
precipitation. 

48. Mean annual number Available i n  Regional 
of frost-free days. Index. 

VII. P o l i t i c a l  Behavior 

49. X of registered voters (Number voting) /(Number 2 
voting i n  rrovincial  of registered voters) 
e lect ion,  1966. x 100 

50. X spoiled ba l lo ts  (Number of spoiled ba l lo t s )  / 2 
(Total votes cas t )  x 100 

51. X Social Credit vote (Total S. C. votes)/(Number 2 
of registered voters) x 100 

52. X Liberal vote (Total Liberal votes) / 2 
(Number of registered 
voters) x 100 

53. X N.D.P. vote (Total N.D.P. votes)/  2 
(Number of registered 
voters) x 100 

V I I I .  Population figures,  general 

54. Total population, White population plus 7 
1966. Indian population, 1966 

55. X of population (Whites plus Indians, 7 
15 years old and 15+ years old) / (Total 
older. population, 1966) x 100 

56. X of males, 1966 (White plus Indian males) / 7 
(Total population) x 100 

57. X of population (White plus Indian 65+ year 7 
65 years and older, olds) / (Total  population)^ 100. 
1966. 

58. X of Indians, 1966 (Number of Indians on reser- 7 
vatioas) / (Total population) 
x 100. 

59. Median age, 1966 Median age of white plus 7 
Indian population, estimated 
from c lass  in t e rva l  break- 
down. 



I 
I 

I 
I 

I 

Variables Dorivat ion Sources 

*60. 

*6l. 

Ut . 
62. 

63. 

64. 

65. 

XI. 

66 

67. 

68. 

F e r t i l i t y  rate, (Total rider of l i v e  6 ~ 7  
1966. b i r ths)  / (Number of 

f d e s  15-30 years) I 

x 100. 1 

Marriage ra te ,  (Number of marriages)/ 6,7 
1966. (Ntlllber of females 15-30 

years) x 100 

Recreation I 
I 

Extent of na tura l  Rating on a 0-10 sca le  8 
recreation f a c i l i t i e s  on ava i lab i l i ty  of s k i  

f a c i l i t i e s ,  amount of 1 

I 1  

d i s t r i c t  i n  wilderness I i 
park, ava i l ab i l i t y  of 
camping f a c i l i t i e s .  

Per capi ta  acres i n  (Total acres i n  park and 
public parks and playground) / (Tot a 1  
playgrounds, 1966. population) x 1000. 

Per capi ta  govern- (Total grant i n  dol la rs )  / 
ment grants t o  recrea- p o t a l  population) x 1000. 
t ion  cammissi~ns, 1966. 

Hotel and motel uni ts  (Number of hote l  and motel 
per capita,  1961. units, 1961) / (Total popula- . 

t ion, 1961) x 1000 

Social  Health 

Availabili ty of mental Rating on a 1-10 sca le  
health services i n  the taking the number of months 
caprmunity . between Jan. 1964 and Dec. 

1967 that  the f a c i l i t y  i n  
question was i n  operation, the 
number of days a month the 
f a c i l i t y  is available,  and 
the hours of t rave l l ing  t i m e  
necessary t o  reach the near- 
est f a c i l i t y ,  i n t o  account. 

Per capi ta  r e fe r ra l s  (Total r e fe r ra l s  Apr. 1965- 
t o  community mental March 1966 and Apr. 1967- 
health f a c i l i t i e s .  March 1968) / (Total popula- 

t ion, 1966) x 10,000. 

Per capi ta  admissions (Total g e r i a t r i c  admissions 
t o  public g e r i a t r i c  fo r  same period a s  var iable  
f a c i l i t i e s  . 67) /(Number of persons 6% 

years old,  1966) x 10,000. 



Variables Derivation Sources 

69. Per capi ta  admissions (Admissions t o  Woodlands 5.7 
t o  Woodlands school. school f o r  retarded child- 

ren during o m  period u 
i n  var iable  67) /(Number 
of persons 0-15 gears of 
age, 1966) x 10,000. 

70. Delinquency ra te ,  (Number of admissions t o  
1965-67 t raining schools 1965-67 ) / 

( m e r  of persons 10-19 
years of age, 1966) x 10,000. 

71. Rate of welfare (Mean number of welfare 7,lO 
recipiency. recipients  i n  March 

taken over 1965, 66, and 
67)/(Total population, 
1966) x 1000. 

72. Welfare expenditure (Expenditure f o r  March 
per recipient.  1966 and March 1967) / 

(1Qurber of recipients  i n  
March 1966 and 1967) 

*73. Illegitimacy rate ,  (Nutnber of i l leg i t imate  6 
1966. bir ths) / (Total  l i v e  b i r ths )  

x 100. 
- 

74. Per capi ta  member- (Estimated number of members 1,7 
ship i n  Alcoholics of A.A. , 1966) / (Persons 
Anonymous, 1966. 15 years and older, 1966) 

x 10,000. 

75. Per capi ta  Alcoholics (Number of A. A. groups)/ 1,7 
Anonymous groups, 1966. (Population 15 years and 

older,  1966) x 10,000. 

- 

* Figures not avai lable  f o r  Indians on reserves. 
** See Appendix A-4 f o r  bibliography of secondary 

data  sources. 



APPENDIX A-4 

SOURCES FROM WHICH THE VARIABLES WERE OBTAINED 

Alcoholics Anonymous World Services, Inc. World Directory, Spring 
1966. 

Br i t i sh  Columbia. Chief Electoral  Office. Suanaary of Votes, 
Statement of Results of the  General Election. Victoria,  1966. 

Br i t i sh  Columbia. Department of Agriculture. Climate of 
Br i t i sh  Columbia. Victoria. 1964. 

Br i t i sh  Columbia. Department of Education. Annual Report of the  
Public Schools of the  Province of Br i t i sh  Columbia. Victoria. 
96th Annual Report, 1966/67. 

Br i t i sh  C6lumbia. Department of Health and Welfare. Mental 
Health Services Branch. Report. Victoria. 1965/66, 1967/68. 

Br i t i sh  Columbia. Department of Health Services and Hospital 
Insurance. V i t a l  S t a t i s t i c s  of the  P rwince  of Br i t i sh  Columbia. 
Victoria. 1966. 

Br i t i sh  Columbia. Department of Indus t r i a l  Development, Trade 
and Commerce. Economics and S t a t i s t i c s  Branch. Age Group 
Dist r ibut ion of Br i t i sh  Columbia's population by School Dis t r ic t s .  
Victoria. 1961, 1966. 

Br i t i sh  Columbia. Department of Indus t r i a l  Development, Trade 
and Commerce. Economics and S t a t i s t i c s  Branch. Regional Index 
of Br i t i sh  Columbia, 1966. 

Br i t i sh  Columbia. Department of Municipal Affairs. Municipal 
S t a t i s t i c s .  Victoria. 1964. 

Br i t i sh  Columbia. Department of Social  Welfare. Branch of 
Social  Welfare. Annual Report. Victoria. 1966, 1967. 

Br i t i sh  Columbia. Department of the  Attorney-General. 
Motor Vehicle Branch. Report. Victoria. 1965, 1967. 
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APPENDIX C 

The Canonical Regression Analysis of the School 
District Factors and the Mental Disorder Rates 
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CA#OIICAL C~~ tlMDINGS m MBASUBGS OF REDmAucT 

(Dgrrnrus anTTED) 

C.lmnical Component Paira 

Diagnosis 1 2 3 4 5 6 7 8 

Contribution 
to  Redundancy 

X Contribution 
to Redundancy 

Contribution .0374 -0295 -0287 
to Redundancy 

X Contribution 18.65 14.71 14.31 
to Redundancy 

Canonical .822 ,750 .720 
Cotrelatione 



APPENDIX c-3 

CANONICAL CWONENT LOADINGS AND MEASURES OF REDUNDANCY 

( D E C I W  OMITTED) 

Canonical Component Pa i r s  

M8gno~is  9 10 11 12 13 

Contribution 
t o  Redundancy 

X Contribution 
t o  Redundancy 

758 
734 
780 
71 7 
850 
741 
794 
648 
746 
711 
757 
652 Total  

1 .OOO Redundant Variance 

.WOO .I517 

Contribution 
t o  Redundancy 

X Contribution 
t o  Redundancy 

324 
-009 
-0 39 
-177 

121 
052 
018 
356 

-304 
384 

-40 7 
-005 
-246 
0 39 

-087 
-46 7 
-065 Total  

14 3 Redundant Variance 

Canonical .366 .329 -216 .I77 .OOO 
Correlations 


