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ABSTRACT

3 : _ ‘ :
Determination of the presence or absence and magnitude

of surgical uti]izatioﬁ rafé variation among selected areas
in’Alberta constituted ‘fhe‘ problem to be investigated in

this study. Through the fapplidation of pafient. origin-

‘destination studies, ahdv the calculation 'of per capita

at

. surgical utilization rates (for six surgical categories)’

1 | L S
using Jlongitudinal;, age-sex adjusted, retrospective data, '’

and ‘the app]icétion - of a community¥based, methodk of

.computation, the,@élﬂowﬁng‘ aspects of surgical:* uti]iiéifbn

were investigaféd: 1W@Ihe trave] patterns of patfents
seeKing surgical care, and- the. patferns of . ﬁesbyrce
commitmenf bykhoépitéTlgrouhs, 2hvthe patterns anrd mégﬁ{tgde
of - suféj¢a1 utilizatfoh rate variation amohg areas in

Alberta, and 3) the- degree toj”wHich geographic location

- -could be used to account for the variation among ®*district

‘surgical uUtflization rates ustng =~ multiple  regression *

techniques.
,_ | | |
1. Patient travel for surgical care waswreTateF to the size’

The major findings of this study include:

of the hospital(s) located in the pétie#t’s resident
are;. N . o |
2, From 1971 to. 1978, the utilizdtion rates for
| appendectomy, .hystereétomy, © cholecystectomy, . and
fonsi1lect6my ‘and adenoidectomy declined; the Caééaﬁean
section rateﬁ d9ub}ea, anq Ithe prosta}ectomy rate

remained almost unchanged. I

|

iv



3. The Lethbridge and. Grande Prairie . areas ' were often

associated withlUtillzatlon rates'markedly ;hlgher fhan

,the‘prov1nc1al rate. Conversely, thé<Medlciﬁe- Hat;varea

- generally had surgqcal rates well;belew.theﬂprovlnciel
laverage. .A, | '

4. oOnce the influencs . of time had . been controlled,  the
varlables Whjchd‘descfibed_‘patient‘residence accounted
for.a Very mindﬁfémodnl :of Jpate¢:yafiatlon - (with  the

'excepfion of.nysterebtomy).“

A‘Withdregard foifhese'findlngs' it‘weeievident that: 1l
there is surg?cal ut1l1zat1on rate var1at1on among areas 1n
Albertan 2) the magn1tude of the var1at1on is dependent upon
the barflcular Asel "of areas ‘studied, and‘3) geographic¢

location acéountg_m:nlmell; 'Fof~ surg1cal £~2‘ variation.
These ‘coneluslons indicate _the necesslty 'd# calculat1ng
accurate utilizafﬁon | rates, and -challenge the
_whm_AAdE£§T1§§, lhel_vgedgrapnic location lcan be used toiexplain
variation ahong'districf surgieal utilization ratese
Four necommendations are méde'regarding tne sdggested
'emphasis"for future research, and the need for more
information prior ' to the establishment .Qf surgical

utilization rate standards for the province.
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" CHAPTER I

: - .
' _ - : INTRODUCTION

fThe var1at1on of surgical rates among geographic areas .

has e11c1ted quest1ons concern1ng potent1al under and over

utilization of service. As well, there is concern regarding
the implications euch rate variation may have on tne'dua1ity~
of rcarevprovided and the costs incurred by patients anq the
health - care system. In response to these coneerns an
examfnaﬁjon. of selected aspe;ts of surgica]_uti]izatidn
rates among)aneas invﬁlberta;oVer the'time period from 1971

~ to 1978 was undertaken.

1.1 Statement of the Problem .

An interest in the health status of the population, the
qua]ity and’ accessibiljfy' of health services, and rising
health care costs, has‘provided the impetus for eontjnued
,research' rega}ding patterns of health service utilization.
In March 1981} the Alberta Hospiftal Utilization Committee
(AHUC, 1981) released a report . which detaiied selected
aspects of hospital utilization in Alberta. Specifically,
the Cbmﬁittee" had been gipen a mandate to ”ekamineythe

v }
hespitalization . rate of  Alberta residents with special

f

emphasis on the numben. o% surgical - procedures bheing
performed in Alberta hospitals” (AHUC, Appendix A, p. 1).
The significant findings of the eommittee with respect to
eurgicalh.ﬁtiljzation included: 1) that the rate  of

. admissions for surgery in the Province of Alberta exceeded

Ve



the Canaqian average, and 2) that "significant variation 1in

N - ,
the rates - of surgical operations between different regions
of the pLovince“ existed (AHUC, p. 25).

Variation “in surgical ~hates'amongldstensibly similar
regions and thhin relat{vely s$a11 geogfaphic regions is
not a new phenomenon, ‘and has tfaditionaI]y been accompanied
by concern regarding fhe possibility of excessfve. surgicaiw
utilization. An alternative hypothesis suggests that
appropriate factors may not always have been taken ihto
acCéunt“py researchers - measuring and defining surgical
utilization, and'thgrefore, reported Qariafions may in part
be an artifact of research design or methodoldgy .
Determination of the presence or absence and magnitude of
surgical rate wvariation Wifhﬁn the Province of Alberta
constituted the problem to he investigated in this gtody.
The problem has beaﬁ viewed from a methodological stance: as
such, descriptive statisticse have been employer inoan

exploratory analvsia »f surgical utilization datn

N

1 2 Significance of the Study ‘

Intlationary ffends,ﬂ current  recession conditions,
limifed regqurcé avaiiahility, and concern  regarding
eaquitable resource Adigtributinn have focusced attention an
the development of meacnres that ascegg the effectivenecs

and efficiency of a health service system’s performance; in

this respect the ébbiicahilitv of this study is evident The



3

use of populafion-based measurements to dérive per capita
surgical utilization rates will enable meaningful
compafisons of surgical uti]izétion . patterns among
geographic areas. Comparisons of this nature will highlight
signi%icant 'variatioh in .surgical utilization rates, and
will indicate regiors which require. fur ther vinvéétjgation.
Accurate .and cémparable per capita surgical Qti1ization
rétes should support the efforts of government depértments
responsible for the plianning of and resource allocation for
surgical services, and should contribute information
relevant to esfab]ishiﬁg surgical utilization rdte standafds
or WErms. Additionally, the analysis of eight years of data
will facilitate trend analysis, wh{le the patient
origin—destination data will aSsist in the developmeht of
pbiicy pertaining fo  the regionalizatioh - of 'sufqical
 services. h

From a methodological stance, this study’'s significance
lies in its. attempt. to divide the ﬁonince. inté similar
regions, and in the demonstration of the computaticn of
comparahle rates f5v Tsix .surqical categories over an
eight year time perind. Analysis of the relationcehip hatween
uséfc and providers of surqical services throngh a  patient
origin-destination studv will < ircumvent some nf  the
probhleme arencigted  with previonn  recegrch methodalngies
that have invnlved aécnmntiong about ., rather than actual

delineation of. utilization patterns Additionally, the

utility. and. versatility of patient origin~destinétion

[ 4
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studies us%ng .routinely-colleéted administrative data will

be demonstrated. o ) ' .

e

. This study inv lved | theruée of retrqueétive age'anq;
sex—adjusﬁed population and utilization data 1in an
éight-Year longitudinal énéjysis of surgicé] utilization in
Alberta. In order ta- examine the surgical wutilization
experience of Albertans from:1911 to 1978, and-to accurately
investigate whether or not " significant surgical  rate
variation had occurred in thé same time frame, the Fol1ow;ng
~objectives were éstab]ished:

1. To develop a methndology that would enable meaningful
comparison of surgical utilizafion rates over time and
amnng different onographic areas.

Ta examine the r»at3térns “and | trends of gui'gi(‘,a]
ufilization for selected operatinng amang  araac in
AMber tg from (G771 tey 1G7R

Dise tn the abgence nf ehfab'ishcd theor jes pertﬂiningv
N surgical utilization and te the use of population data
themeelveeg 1 ather thary  the 1ce of 2 samnli}'\q strategy to
shtain AdAata, hvpothesis testing (or statistical inference)
was not  attempted ’Thwq, the anﬁ]vééc ~f the cungical
Utilization data in thie =tody are [y imar i1y eoploratory and

desmr inptive in native



1.4.1 A§sumptions - -

1.

1.4 Assumptions and Limitations

In this section th® assumptions and limitations

considered -pertinent to this study are outiined.

.
7Y E ~
. N

)

The following assumpt}Ons were ¢ made prior to . the

initiation of the study.

The ppactice patterns of surgeons in Alberta were
assumed- to be analogous to thdse of other professions;
that 15,'_a ‘range of professfona] ability, commitment,
and 'style pf.practicegwas aésumed to exist.
The'availablé ufiliza{%on .data included non-residents
who received surgicalvéare_in Alberta hospitals, but did
not include Alberta residents who sought care outéjdey
the province: Data pertaining to non-residents were
removed prior to the analysis. Thus. the ana]yéis was
predicated on  the a§sumption of a closed hospifal
system, as it was assumed that omission of data sn these
two  groups  weuld no} have'a significant impact aon the
analysicg

Tn vl tey igem the patieﬁf Origin;destina&don data, it

was neceacary tn qivide the @rovince nto mutually

erclugive and  evhauctive geog/f*aphic a:ré‘as. Since
surgical% utilization was of {nterest, the existing
general  hespital districts were assumed to  offer
appropr iate geographic . divisinng. Subsequent

v

agaregations of these districts into larger regions were.



“also under taken in order to perform regional analyses.

1.4.

doe

<O

W

‘rates was thought to be minimal .

J—
2 Limitations

The limitations pertinent to this study érose primgrily
to data and methodological lTimitations.
The Professionai Activities Study (PAS) data used ‘1n

this .sfudy are referenced to the mumber of separations
from a particular :in;tifution, nof to individual
patients. Therefore, the number of surgical sepa}ations
shoufd be regarded as a. close approximation tb_{the
nUMbér "offdifferent persons undergoing surgery, not the
ekéct number . |
The.scope of this thesis did not permit an exhaustive
examination of all surgicol categofies: S1ix Cétegories
were chosen for this study.
Only surgery oocurring on an inpatient basis was
considered: all outpatient surgery was excluded from the
analysis. This erclusion may iotﬁoduce some error éince
the recordihg of day surgery (onpatient surgeryl} is not
consistent across hospitals. Since only onne of the
surgical categories studied (tonsilleotomy ahd
adenoidecetrmy) could potenfial]y"be performed on an
nutpatient basis, and since the prevalence of outpatienf
surgery has only recently increased, the degree of error
- ~

introduced by not considering outpatient surgical

utilization.data during the calculafioﬁ of wutilization
: T o '--.J'«' . (‘W .

T e .
S T sk o

by g
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r
The coding procédures “used to categorize sﬂrgical
utilization data have not remained constant during the

period from 1971 io'1978.‘Despite this 1limitation care

~was taken to ensure that similar data were analyzed

‘(see Appendix A.1).
The census data and the surgical utilization data were
obtained. from government sources,s-and therefore,

verification of the accuracy of the data was  impossible

due to the quantity of data and the intricacies involved
. A . .

in itg collection. Since these data have been- collected
for many years, and since qgal%ty control checks are
routinely implemented, this limitation was not thought
to unduly compromise the study. o

‘The population figures'used'in this gtudy nge ohtained
~from 1971 and 1976 census data. Population estimates for
‘the interéénsél' yéans (197?~19§5, ana 1977-1978) were

calculated under the assumption of a constant. rdte of.

V'ajhcre§§é f}Seé;‘ﬂppendix A.2). Although both census data

and intercensal estimates are subject to a certain

degree of error, thece were the only data sources
3w
available.

In order to perform the patient origiﬁ'destination s tudy

»

it was naecessary to define the patient « origin  The use
of po{nt locatimms to indicate patient arigin wrld have
inVolved data Aanalysis strategies heyond the scope of
thdg*tﬁes{s: thgrefgre, hospital districts were used to

describe ‘the patient’s origin. .

s . P N o
<KDy - &+ - g G Lo~

M @ o
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8. ™ he orientatioh of this thesis i§ primarily descriptive
¥ in nature. An attempt was made to establish association;
cauéal refationships were nOt' specifiédl Additionally,
eva]uat1on of the  appropriateness of: the level of
surg1ca] .ut111iat1og was -n9t attempted as such an
ana]yg{s‘ extended beyond the problem investigated in

thiss study. o

1
L)

1.5 Definition of Terms
The following definitions provide c 1ar1f1ﬁ6t1on of the
terms used in this study.

1. AVERAGE LENGTH OF STAY (AIQS): refers to "The average
number  of days stay of inpatients who were separated
from the facility during the reporting vear. It s
calculated by dividing the tatal days stay by the number
of separations during the repd;ting year" (Alberta
Hospital Utilization Committee, 198{; Glossary).

2. GENERAL HOSPTIAL - refers to "A hospital which provides

primarily for the diagnosis and short term treatment of

patients o a wide range nf diseases or injuries. The

servires . are  not  restricted to a specific age
group o1 gev’ (Piharta  Hospitals and Medical Care.
1979, n 1?1,

3 OPFRATION CODE: a numer ieal (fn(“lcn found on the face gheot
~f the medical r1ecord which refers to a specific

surgical procedure (see Appendix A.f)f

<
A



4. PATIENT DESTINATIDN:‘ refersvto the ‘acute care hospital
to which the surgical -inpatient is admitted. j'

5. PATIENT ORIGIN: refers to the Eospital*'district. within
which the patient’'s residence is locéted.

6. PRIMARY DIAGNOSIS: refers to the diagnosis which is

regarded as the pfimary reason for the kpatient's

L9

admission fo hoépita].

7. SEPARATION: the dischafge or death of an inpati?nt is
recordeds as a sep tion. .

8. SURGICAL SUITE: "The unit designed, *staffed and equipped

for the performance of surgical procedures and f;f the

continuous oﬁservation and éare of-patients during the

imnediate post-operative or post araesthesia periond"

(Alberta Hospitals and Mediral Cara. 1070, . {34)

-

1.6 Format of the Thesis

The text of thi¢ thecis has been divided into five

chapters and two appendices The preceding introduction
constitutes Chapter 1. Chapter 1] coneists of 3 selectijve
i 9\}&1' ew nf t.he literatuyre, why it Nt ovideg ha(\kground

informatinn for the development ~f the me thodalogy contaiped
in Chapter I11. and fho' diccussion  of. the data analysis
Mound  in Chapfer [RY Aosummary . par tinent findings, and
conclusions are prpsontea in Chapter V. Aprendices A arvi B
: N

contain supplemental information relevant to Chaptar 11T and

IV respectively.



CHAPTER IL

A SELECTIVE REVIEW OF THE LITERATURE

The purpose Qf this chapter is to provide a literature
review that will facilitate.compreheﬁsjon of the research
objectives -within an appropriate context, and to delineate
the theoretical perspecfives used in the development'of the
reseafch methodology. The 1iteraturé review- includes five
components: 1) an explanation regarding a conceptual model
of surgical utilization, 2) an introduction to some,Aof;.the
determinants of surgical utilization, - 3) a ‘reviéé~ of
selected‘aspects of surgica].Uti1izatjon, 45 an-ovérview of

patient origin-destination studies, and %) a summary.

2.1 Conceptual Model of Surgital Utilization

The perspective from which one conceptualizes surgical
utiiization is in part dependent upon one’ s background and
particular orientation to the health care system. Since the
primary objective of this stndy was to examine thébvariatinn
in Alberta’ e surgicsl rates. the establishment éf- a common

percereaective from which tes view Qurgiﬁ?‘ utili-ation was

conaidered to he ecs-rntial Although  the use of surgical

services has bheen 1 eaear mhad from wvarious perspectives.
ther e is no  arcepted theory of surgical ttiltizati-n:
ther efor e regearchers interested in surgical utitization

have ~oncentrated their investigations on the Nabolopmont of
concepts,  and the subsequent linkage »f these ~oncepts into

madele of surgical utili7ation9
T -

10



A synthesis of two models has been used to produce the
‘conceptﬂél model depicted in Figure 1. Thevmacro-system view
has been adapted from Aﬁdersen and Anderson;s (1979) health
service compohent mode 1, wHich\,profiles the spectrum of
health services available to the public, and provides a
suitable backdrop from which to view surgical utilization.
Greenhill and aythorne' s (1972} utilization model has been
used to provide a “/icro-system perspecthe: This'segment of
the ‘model specifies the domain of user [(patient or client)
and provider (phvsician and other health care Lorkers)
interaction, and translates this intmynprinﬂ inte concepta
~f need, demaﬁd, apd utilization

The eccential differences hetween the macra ancd mic;ﬂ
petepactives are that the former encompassges targe rumbarg
~f individnale, ingtitutions, and regulating agenciees. and
isveubiect to ermmpley decision mpking strafmgip;: the
latter Funections with fewer indivifluals. is not necessarily
dependent upon the presence of 3 Honlth facility, is ecubject
to fewer \requlatory influenrea, and’ is characterized by
decicinng that nsually'%ﬁvmlve two parties, The‘ rhysician

and the client 1t should., however . be recognized that the

micro and macti o elaments that comhine te form the coneepntual

t

mnrio | miat nerreaar i1y interan,t inn o Aoy for curaical
nptilization  ta  aceop The 6(\llolwivn'o two  etih ger t iouia
delineate the perapective adopted in this eftudy . Aand

elucidate the macrm and mircio componentg ~| the concentyal

mode 1.



Figure 1

Conceptual Model of Surgical Utilization

Macro ~ System Perspective
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Macro-system Perspective adapted from
Andersen & Andexrson, 1979.

Micro-system Perspective adarted fr~m

“reenhil) & Haythorne, 19772. p 11,
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'Q,f.1 Macno;SyStem'Perspectivég

The utilization of health services that traditionally
occurs throughénf Canada‘ﬁas been summarily depicfed a§ the '
macro-system perspective in the upper half of Figure {. The
mode 1 hag not heen designed fo ref1ect1the'relative size or
impartance of the serviqe divisions, as tHe intent‘Wés only
te iatroduce fhe gamut of health servﬁcés availablelto the
Canadian public, and to demonstrate the niche of sQrgical
vutilization within this seryfbg spectrum. |

Andersen and Anderzon (197°) divided ghe-heélﬁh service .

Qpeétrum into two ocrete. though mutually depéndént.

cateont irc: public and rersenal  cervices. While personal

service=  compt iced” the Jara v ~f the two categrries, the
sali~nt distinguie' "« faatuyr ~ betwe~n  the categories ie
that

the former setvices can be carried out with only the
passive participation of the population, without its

Knowledge, or even - if necessary - with enforced
compliancre ; whi le the latter service must be
initiated vy individuals. (Andersen & Anderson, p

372) "o

Fvamplec of public =erviras innlude piiblic sanitation and

incculation proog =me . and the programs. designed to protect
the roarlatinn - o impure  water . foed and air- (Aaron,
QN

The avthor has adagpted Ander=-n and Anderson’s (1979)

fyprioay i uee by condensing th - iginal sever <ategrr ies
which defined personal servire utilization into two
v»\v <

~ategor ies which are ref~rencsed to cervice location:
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hospital . services, and all other personal services. Both

-

categories of service are involved with the dispensation of

. [ 4 . .
. some common services. Typically, hospital services iné¢lude

" those services provided by physicians; nurses, allied hea]th

personnel, dentists, and anc111ary service nersonnel The
presence or absence of these serv1cee in 'any one hosp1ta1“
will depend :'upon‘ the hospital’'s designeted -function,
econom1c5ex1gencﬁes, and'other;factorsh The "other" Category
of 6ersonal'services includes the use of the. aforementioned

serv1ces in non- hosp1ta1 serv1ce sett1ngs as well as the

fserv1ces ,prov1ded by homeopaths, faith healers, folk

pr%ctitioners; and others not customar11y regarded as
members .of - the scientificvomedical “community (Andersen &
Anderson, 1979). ‘ | : - o |
Hospitetn'servqce5~ have been divided into surgical
services and al,l other hosottal‘eervices. Surgical services
include. not only the personnel.who perform surgery and care

for the surgical patient, but ‘also those ‘individuals and

Tinstitutional attributes that facilitate the functioning of

the surgical suites and the. necessary auxillary services.

Included within the “other" hosp1ta1 serv1ces category are

the myr1ad of services.available in Canad1an hosplta1s Th1\

service cont1nuum= includes the © traditional med1ca1,

obstetrica] ) d1agnostic psychiatric, and laboratory

et Hai‘

.Qserv1ces, -and 9the more recent expans1ons 1nto educatzon

.oe e

B counse1l1ng, and socyal welfare programm1ng SV

@ o Lol . . ) . ] Pt

o ESS
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. The previous discussion summarized the elements which
comprise the health service system, and demonstréted that
surgjca] utilization is one 'small element in the health
service spectrum. In%'fhe following .section the concept of
surgical utkfiz;tignvis explored using  the perspect{Qé of
patien;/physiciah interactfon. This approach should
facilitate an awareness of the service béing investigated,
and an understanding of the process by whfhh"surgicéf‘

utilization occurs.

2.1.2 Micro—System Perspective .

Greenhill and Haythorne's (1872) concéptual model of
health care utilijzation has been minimally adapted to
reflect surgical utilization while retaining the model’s
inherent clarification of Fhe need, demand, and utilization
relationship. Initially/ sympfoms with and without aééepted
surgﬁca{ treatment have been used to establish the universe
of surgical symptom complexes in the population (Greenhill &

Haythorne, 1972). With each subsequent level tlevel two t¢

four) the model _illustrates need, demand., and utilization

- - i " e B T -

o - Ao

-_Feshecfively;}(fufﬁﬁgff@iéoﬁssjéh;é?-tEéSé‘ concepts can be

\ﬁpyn¢iﬁp_§gctjonv2.1.§)~

Implicit within the model is the gonéept'thét'thé neéd
and demand expressed by either patieﬁts or physicians have

"true" .and “false" components. This designatinn is a

function  of the. interaction among medical, social,

péychological; - economic, ..and politijcal = determinants. .



Logically, if the screening mechanisms er - surgical

treatment. = were perféctly accurate, those persons with
. i

medical symptoms for which there was no accepted .surgical

reality

treatment would never undergo surgery. However ¢

dictates that 'some of the:persons with Jfalse“_surgical need
will interact with the surgical service system. ‘§h91v

"false” needs will be expressed and met, and contribute an
unknown proportion of_data>to the total gurgical utilization
statistics.

.The oppésite half of the model indicates the ~ourse
that those with "true" surgical needs may Folléw. The it
"true” surgical needs may be both expr;sseﬁ and met. Some
proportion of "true" need will go wnneoticed, resulting in
unperceived neéq. Addiiional]y. Nt all “trne needs will he
expresgerl, and some proportion A eypreaged need will nat he
met

Proceeding vertivally upward through the model it i

¥

—~

evident that there is a gradual dacreacs in the nimber o
.pPrsnns w1th pofential for actually recgiving‘suroinal care

th]e the IPPdUPT1Oﬂ in anbers is concebtually sovund, the
éCTuél'QUahtificatiﬁn of this decrease wds impacsible  tn
i”GdPDO”ﬁTéd nto *h! nbﬂnl, as need ia avtromely difficonlt
to m%@sure. Flabmrgtion conecesrning npeedd. Ademand | A

utilization hae hean nravided in the following pat agraphes

Ae theeo crnvcerte are particalar ly pevtinent to this ety
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? 1 3 Need, Demand, and Uti]ization

The literature is replete with confliating definitions
regarding the concepte of need, demand, and uotilization.
{alimn (1970, np. BA) has operationally defined need as the
difference hetween chserved and ideal levels of health. " The
amhiguity inher ent in this typr nf dafinition prompted the
econcmiast Fruchs (10881 te remarlt that the concent of AT
was teves improhiqe Cto he  of value for analytic purpoeces
However | 1 esearcher g have parcsisted in trying to define and
measure  need, cognizant that need appears to be a relative
rather than abeclite roncent (Conper i074), and reroanizing
that typically the health ecare plannarg mandate was tn
fore ast and plan fog t"~° neeadae of Y';" entire pepulationg and

)

et cimply  thoase wh  eed medical emicirrn (Valipes 1079

l“/‘;\w('.'va\;f*v 1Q78) .

Two contrasting oormative  coneepls reflecting  the
consumer s and  medical Pt afaaginn’ g per spective have
chatr arterizad Aefinitions of need . Ohmiir 3 (1Q7R)

concontualized need ng n etate prreei . aod hy the individgal

that ~eerredd neca a pergon bhad  Mlacided  that  medical

~enegltat jcn was "‘"’"é‘r;cnr\ Manifected " ar - qpahiv»g by hhawvioe
waeg | they ~f ¢ = ceen A AN R Y EYAYS A e~ iy Y heord

f\l'r*vl"'!i\,"IV' Jenf frav o n ATy oy st Uar t ettt 17 Y Ve merd
the e ratient percaptione warnte At Ao f Trvadd rverdd by ter g

~f medical cpdingan that  Aetermined  thoge natient  demande
'({:'l.sr;'vnr\rm( ‘tr‘ 'v'o:jn;vmn ;—:f qur'\-fu‘ir»n by a madical ~vper ((\O’W\Q'

G744, . Ot) At a macro-level, incidence and nprevalence



rates are often lised to
Valtimn, 1Q70)
Paraliel to  these

"demand”

dacer ibhe

dichotomnus

18
medinally defined

need

need definitions,

has been used to describe a person approaching the

medical establichment soliciting care (Boulding, 1966 ;
Coope! 'a714)  and alternatively, as the use of medical
tecsoiit ces that occure once the phvsician  has irnitfiated a

care plan  (Nhmyr a . 1Q78)

ana |yf Ve f1r amewnr b merqes

provides for  “ipitial’
AdAer ived demand whiech ar ieec
action  Beonlding (1966, p. 7!

"rute hipestf intee the hanre

Adicappeare  and  ne

(\-r~(nq.c~,;rvlr\rzl'c: concent f o ed
In Canada, federal and

that [\I»\:q%r*i;ﬂnq mijet Aetormine

[n contrast,
these

demand by

cuhstitote

Feldatein'g (10RR)

two orientations and

the patient, follnwed by

as a consequence of  physician
han statad that -~nee = natient
o the 1 =fec jrnal e mand
PR R - et jre b
vincial Jeg! ~lati-n cnacifine
whie they o rer e nog

vt o

health st~tpie warrante madical inte) vent o e ‘livn.'im\ A
therefore be itewa AR th r‘r\ngp.qucn“: o the mediecal
r‘l')fr-’ttf‘-"';n:\l < Aff P mating nf '"VYe patie ' e rerooay e nred,
aned thie et "oy vt itvtesr e b i e tweorn a'labvle merlioal
Vg g e LI reano e yr\f‘uoc!éd Ty e phive o dan
RN i vt e Pibte ot 0o tefer ey b b pe !
N I B \ TIPSR N i

[ e [t e s o thyvi e "tudy. Figpii e f (the
oo tag ) mae 1) hae heety (tgedd te clarify the relationehip
e twoerny yveedd demand . and ot i lizat inn The mevie | accoimte
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for both the patient’'s and the phyéician/s need and demand
perspeétives. Further clarification of the relationship
between demand and Btilization is provided in the following
section which brijefly ~gtlines supply/demand analysis.
? 1 4 Supply/Demand Analysis
The impetus for supply/demand analysis of the medical
markéfplace has arisen n~rut of a. neod to understand the
mechanisms responsible for increasing rates of utilization

and  the associated coste, tsage variatiens, and from a

decite tn forecast offertively (Ieldstein. 19RR ) | Resmarech
~ the fartera inflaencing supply anad  deoemand and
Sl_l[‘?[‘]y/ﬂ“"’f‘”d interaction, oo hheen hamper ad hy two
pr'oblc;;nc liret . 1t ~rnoart ~heor &« hn e frequently failmd te
dietingrvic-h  hetwean demand and t,ii"\i lization. (see for

= vamp le Qo7 jeke, 1070 Klarman., 190R"%)Y  Staddar t anet Ror oo
CIN00Y have suceinetly summanizad thie confugion:

When demand equations consist of a measure of
utilization regressed upen a3 sat of irdependent

variables reflecting prices and ~onsumer
character ictics, eithe:r the as=umption of no
suppli=t inducement is being made (veyally
implicitiy! 1 the ewpirical forvalation would
appear t e miaapec i fian (10QQ_ N 1R amphaein
addect) :

Cpvee Tf i at fovny of vtitizatioon aguatinne chacld! fnvalva hoth
Sty ancd demnrnd Aar inhlee  and demand aebherldd he vair‘()ql\i."/@d
ne coneigting “~f a patient initiated” staqe' énd a
rhwvsician generated’ ctgge (Sfﬂddafd & BBFPP,- 198045

Clearlv the implications for policy dewv lopment. are quite



varied | if information‘.'gs basedv on the ‘analysis of
utilization equationsg - wi th 1imifea ‘.5r .ihéppropriaté
variables. - o _ |
The secbnd-;progléﬁ-;ﬁas arisen  with ‘attempts - to
investigate phe'effects of supply and démaﬁd’fn the medical:
marketplace while éﬁployihg the.standard'éoncept of -consumer.
sovereiénty (Cullis & West, 1a79). Cdnventibné] economic

analysis is predicated on the independence of consumer

P T

(demand-side) and supplier (éupblyrSEdeW“behévjbf.AAtﬂjSSuef 
is the nature of consumer and supplier behavior. Due - to 13
‘certain degree of ignorance, the consumer is obliged to

largely akdicate his decision-making role with regard to

chensing  appropr iate medical services, and to deleqate this

y
{ :
responsihility to the physician The rerrertion nf  the
Nnatient s diminicher decision making rnle has led to

hypotheses concp}ning "Phvsician  or suprltier indwéomenf",
"demand ehift", and “imper fect i(')v»g' in the :\qp'v)(:'v
telatirmcship hetween the phycician and client (Fvansh/1974:
Fuehs, 1G78a- Wilensgky K Rossiter 1920 ) Additionally,
legicslation thot rest: icts compet ition among phveiciansg and
nther health care provider g, the medicral prefegsion s
restr iction o the aupply of practitioners. as well ag theiy
code  of ethics which prohibit explicit price competition,

have meant that consumers are unable to choose alternate

services ' or  to easily .compare services (Gabel & Redisch,

a979y. o
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The consensus- expressed in the literature indicates

that _ with the removal of most financial barriers (a

~ consequence of the initiation of provincial medical and

™

’héSbitéT”‘?nsuﬁaﬁCe"plans),- and the lack of indebendénce
-A‘ ’ ....- ’ . . ~,‘ ‘ ’
between the consumer (patient) and the supplier (physician),

no éeheraliy aééebted écohomic theory of supply/demand for

fhé mediéal markefpléd& exists. An array of divergent mode 1s

have emerged, reflecting various theoretical perceptions of

consumer and. provider behaviar .. Evans (1974)’haS’¢robosed; 2

genérai'fafgéf ﬁbdelvfhaf'appeafs‘to account far much of the -

.

behavior 'observed in  the’ Canadisn -medical marketplace.

- “Imbiﬁﬁii _with%ﬁ'wfhe”mddél are the assumptions thaf:l1) the

‘sﬁpbliér$, émﬁh?%izésffhévheéd Ibf_ 1Wi

physician is mAffvatoA to  achieve a target incmhe and
worltload, and 2)  the constraints imposed by fee scheadiles
can  he ~ircumvented with extra hilling \optinns and
lm\c:q()tiafir\n af  the fee schedule. The nolicy implications
regarding methods for the deceleration of increasing mediral
costs, that emanate from  Fuang' model . are diametrically
opposite to theose implied by the tracditionn] mede | The
target madel preadicte that evivanded physician suprly and the
imposition of deterrent charges will increase utilization of
gervice (which introaduces the potent{a] frr over utilization
of cervices), while the traditional mode! predicts that the
,same conditions will Feésult in decréased utilization.

o :ihé déhénd’ﬁéf-.pétiédél- béélfh'{céfé 7bo1i5ies, which

provide appropriate incentives to both consumers and
’ .

L .
N R T R Ao e - £ Wt 4, s

engage in research -

-
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that clearly distinguishes the factors associated with
demand and wutilization, and 2) construct models that
Qaccurately reflect the consumer and provider behaviors

witnessed in the medical marketplace.

2.1.5 Summary

Delineation of the interaction between patients,
physicians, and the héalth care ;erQice system was portrayed:
iu a conceptual model of surgical utilization. Explanations
ﬁegafdiHQJ the  macro -.and. m§CF6 Oomb6neﬁ£$ﬁﬁijustﬁated?the

o

ambiguity associated with the concepts of need, demand, and

utilization, and = Ademoncstrated the complexity nf the
relation=hip between supnly  and  demand fer surgical
ser ires Thise ~onceptina!? framownrlc e yaad in siheenquent

sections of the Jiteratine reiiew as the bacisg o examining
v
the determinante nf surgical utilization. and ae haclgr eund

informat fon for the sectinn concoeraing eelentad  gepscrts  of

crrrerieal gt i LAt e

)
7 2 Determinanta i Surgical Utili;nrion '

“nider gan o Newmany - {1073) thenrctioal {1 amewnr is
whiieh lovee 1y rraraltele the compancnte oof ?!\o coneoptua)
mode | (e f ) o0 o hoarn vsed t et ‘.‘Q"" i7e the
literature concerning the AdAeterminante o f st eical
utilization Three types of determinants have heen

a

.considered: t)- societal, 2) individual, and 3) heglth
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service system. ‘For ease of di;cusgionland cTafity. the
“déterminants havé’been_ discuéééd sebqﬁately: however , it
should be recognized that fhén.effect of a bart;cufar
determinant rarely occurs in isolation, and fgrthef.

i o . , h
interaction = effects among determinants are poor ly

uﬁderstood. )

It is not the intent of the author to provide an
-indeﬁth,frevieW',of_:phese determinaﬁts; rather.. . aspects
pertinent to this study have Bééﬂ aiééussed. Additionaliv.

not al 1MBf the references cited pertain specifically tn

Q|J'-C;ica] ||ri]i7ﬂfi("\ R(‘, Slnjf"\ 'i'l"yat|”-o e srgree,

2.2 1 Sncietal Determinantsg

Nerme and ~hanging teachn~l gy 5pe fho. main  rarietal
determinants deemed reeproneihle farr increaaard henlth ear v jice
tise. ag changing lavels of dieeace incidence are tnlikely tn
be prima}y Contributory'factors_to this increase (Andersen &
Newﬁaﬁ, V973);;Noﬁ@§ythat identified health Cérn as a lrgohf
(Andersen 8 Anderson. | 1979) o facilitatad the enactment of
legislati~n that specified that the cost »f the majority of
hoepital phvsician,  and C“”tQ;H ~the' heaglth -~epvir~c ha
finnprnd throeugh  revineial inetit snece plang (c@e the
“me}fa] Tngurance Qumi Diagnostic Sarvires Act, 1987, and
the M;di'ﬂ‘ Care Act  10RR) . leCldir (1975) commented that

¢ ‘

althoughg there was an initial accelerated amount of
ntilizatiop of all health services by Canadians following

the passage of these Acts, the increase had since mdder ated

*
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)
Analogous effects of increased health sérvices insurance
coverage hévélbéen ohserved‘ﬁh~the“ﬂniféﬁ States (Mechanic,
1975). »

The medical prqfeésionfs_ desire . to- preserve the
intégrity 6fujiﬁe“jéifenf/nhvcician'xvelatibhship-has\meanf
that the profession staunchly supports the fee fér-servino
norm as the preferred mechanism of physician reimbursement .

~ - .

Fvans (1974) and others alleged that “the fee for-service
n%tﬁo& ofu payment provided no incentive for either the
patient or the physician to control costsr and as such, had
contrihuted to escalating costs and utilization ratesg.
Unfor tunately, norms that specify ‘appropriate  levels of
surgical utilization are nnt available te a~cigt planner - in
Hot'nv mining the amaount N f uncler al e ttitigationm  of
“orvices (Rice, Fichhern & Fax, 19792) .

Another  fmpertant parm echicerneg thnlra'%oning of health
care Qn;vioec Mechanic (1978) and Coopar (1974) indicated
that  although thé norme ta ation médiéal cérvices had
a]W=VS beety presant doe ta f“@ f@élify of scarce resmutl ce
1;mitati~n¢ crat ot g inmernt concarng had prompted
Jnnl(wztinn of the hnp'{r'it ,vafi(w)ing oo hu“pro
ronefrainte inherent in the sygtem cprv? ac the rationing

@3
mecharniagm) Anincreasing  emphasis nn evplicit raticmning
recesces . which involve direct decisinns . regarding
allncations of the type and smount of service to be of fered,

are likely to be combined with implicit rationin mechanisms
Y P g

{Mechanic, 1278R) The effect of tha rationing process on
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Surgical gti]i;afioﬁ is unknown ;. hn&eQer, both the vg]ume
and tYﬁp ﬁf};qhgical procedur es performed may he influenced.

Norms ~which’ iffluence . the decision making process of
—6“9Qié§éﬁs have also been ascﬁgjafﬁd with increased
utiliiation of health services Using a statistical
metaphor , Gertman (1974) and Scheff (13683) indicated that
the ! decisior norm ‘of “the medical bho(éssithWéé‘fd avoid
committing Type 1 eirors (mistakenly not ~treating a sirk
person) as opposed to Type T1 ~rors (mistakenly treating a
woi ] person) and therefar o, the tendency  was toward
i"Crlﬁéqed utidization. Tvno 1T errore of a suraical natyure
are  1tegpaneibhle o shetantial risks bheing needlessly
inctrred by patiente, as we'l as increased morbidity and
mertality rates. Patidnts  whe have hédén inippropriately
labnl lad '\c a  r~oangemueance f/l a Tape 1] apro /\rw‘ncionally
evprvienced pey~hemat ico disability, which’ alen  contributed
to . irwv'-v-eased heg '(fh servicresg 'Lut v ] i-}'z':.at ?(.S‘r'\. (Rm'-gvna;wr7J£ Stanwn,
(QR7)  Similarly, while the Dnyqieian seelis  to avoid  the
medical profession’ s sanatinn associated with Type I errors,
he is al=s cHncerned  about  the malpractics  thiaat The
practica o f Hafovwci»/n meric ine fvihers  tegte mﬂ‘m
o ocadures are pet formed largely becatse H.\p phhyw=ician fear e
malpractice litigatian) has been implicated as a factor
contrignfing to inﬁ;ﬁnsmd vwtilizatinn o health garvicens
(Stuart & Steckton, 19730 The avtent te which defensiye
medical practices influence .'uti ]iizatim.\ e net knowr.\;
however ,  the Duke Law Journal §taff (197 1) indicatad that

i
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positive defensive bréctices {the ordering of numerous tests
etc ) and negative defendive practices (the inhibition to
use new technolngical innovations' are differentially
affected by the malpractice threat. In Canada, the presence
of the malpractice threat %s negligible compzred to that
experienced in tha United States (Kree\rr, 1Q7R): theprafore,
the - —a l.tiqra' ion of Canadian physiciane practice pattermne in

teepongse to thig threat ig likely th he minimal .

The Inrt garietal dnterminant to be Aicciicced o e

te~bnology The i[n[‘nr\t f . hﬂ’\"linq "mr-'n\(\lrsqy on t he
utilization of hoalth ae e "Q hhag hvoan well r"r)(‘\"nmnfﬂwl (Seg
Rt oz ine, 1077 Reiger | 1Q78: Russell, 1976 The

introduction of anaecthegia and asepsis alter ed ot berig AT
Car e .‘in‘!.-rn:.pitaln, av’\'d si[rnlltav\o’hnf‘.'y ~hanged the  custndial
cr Pentaticd” of  the hospital  te a curative forus whieh
tequlted in dramatic increages in b%jh hospital and singiecal
HTi]i7afi~n (Anvrer amn R ”nwﬁan, 197133 . While Gertman and
Miteheltl (1080, RA1)Y  attributed increased suvgdlal

vtilization  ates  in part  te the developmertt of medical

technolngiea "that permit earlier >l mor = effirgcicue
, A
il\fC"l Val\fio" f(‘\{ HEEY B2 i'|'|ivir"'|a|q'. Fl'(‘""; (‘QGQ) ‘ i'nd A
technnlngie fmper vti o ac the e i Fact o guriding  the
r\'\\'(‘.il' YAy o e oo ! cet ;"P". Y i te “‘;'h‘\‘\ (‘V'\\ "i"i?'\‘: fer]
coppre ] el tev i - 'he ‘hect cara that ie techinica | ly
*

pessible: the ey, lagitimate and evplicitly roognized
conestraint is the atate ~f the art” (Fuchs p 1Q9} Purticow

and 7uiciema (1aR 1} net et the ineragged rate of Caecar jan
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v

sertinns ass rciated with increased Use of fetal monitoring

techniques as e exanple af the technological imperative.
\ .

Bermgtt {197°)  identified an important differrnce
|

hetween thé f»> tore that induce forh”d]ogjca] Phangb in the

medinal arenn and the~  that gperate in  the byis iness
. ’
sector  While - mgumer d-omand is  the primary impetits  fou

techinnecingical innovatin in bkrsiness, the dacgision "\a.Hino
role  of the physi ion and madical inqurance plans
ef fort ively remove b ~onsumer: from a decision "F\Ril\g

capnc ity i the medi- al marketplace. The - “narimrence g tha.f
monetary limitaticone »2re not imeosed  on tache o dongical
invovat ion thy ough consorror demand YRS Phor e ,;,,c\ N bhy o
reine o ecagt o conmtral e o emoed

Thisg Jack of Al AR RIS ¢ IR AR ()VFI l’cv\h-»r\l;‘\girnl
innhovation combined wil’ the phyveicrian o tertn ~lngi al
imperat ive, has resulte!' in ot Threman (1977 dear: ipborl aa

"half -way" techihnlogics fal' oy techrinlogice de=l o d for

pratliat jon ™y “eva by 1 oot ay o tevng E e eavamy e v el
'Haly':":\ ! t\d tes e o e vt cve QV[W"'\Qti toan bt g
countereart defiagtie s ! chwwlﬂg:on' whieh oo S e
tepAain FTh ae (A Rannett {(1077) netad A =<imilar
Adiat i timn hatwe-n ¥s IS RN ] “'_:'_;h'r'.'it"l'd‘l t o by ‘l"*Qin
A trhininlagien b e At titiomal coqes b to o alr eady
";’i'f'; B "o havignies whep e~ arbie b it T S L
L IR IR TR T Y SRR RN K R byl te hiipien e Proprae t o f

Adid an e baevlegies o the o ovnat and bt it'iratinan Af all

"\Q'J;"ﬂl e vicen el 1A e cuihvatant ial g aritt e sare
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utilization may be increased and the pro]ongat1on of life
may lead to increased chronic care costs .

From - the preceding review it is apparent that both

4

normative - influences ahd‘_technd1ogica1 change  possess.

-sighificant potentiat' tQAalter the patterns of utilization
of a]]-hea]th services. It is a]so evident that measurement
of these 1nf1uences is very complex and as yet, hasvlargeJy
eluded researchers.

2.2.2 Individual Determinants

An interest in the characteristics of individials which

may affect patterns of health service utilization has been

[\

reflected by the large number of studies concerning‘u

individual determinants.  In addition, comprehensive.

1iterature reviews (Anderson, 1975; Minntay, 1972) "and an
extensive bibliography (Aday & Eichhorn, 1872) have been
written, Since  individua) determinants of surgical
utilization wvary accofding-\to the type of suﬁgéry
consfdered., and sinee the majority of research dealt with
health service Lti]ization rather than surgical utilization,
discussion of the .individual determinants of surgical
utilization has been timited to a review of the approaches
used and some pertinent methodological Ponsigeratipns.

In the majority of studies concerning individual

determinantd, researchers employed a s1ngu1ar focus, and

.

variable select1on has been a funct1on of’theqpefspectgie or
- research strategy used. Econom1c.s& socio- demogr P

hic,

”
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eographic, social/psychologicatl, and social systems
, g 3

approaches have been used in addition to

study . approaches Some nesearcﬁ%ri
‘ut111;a§1onk1n anﬁattempt fo prov1¢e log1cal 0¥ganwzat16ﬁ‘to R
a number of selected deferméhants Bice amd wb1tﬁ,(3971' p.
261) cited Fe]dste1n s (1966) demand model of - med%caﬂ care
uti]izatioﬁ “as the most comprehensive model currently
available, because it "gives-the -concept of cho1ce\\among
alternative services a prominent rele and expl1c1tlv
recognizes the joint influences of patients’ and providers’
character?stics in shaping courses of treatment.” Less
inc1esive!models include Ahdeesen’s (1968) prediesposing.
Enab11ng j -’need mode 1, and Roqenstonk’s {196R)
secio-psychological health behavior mode‘

Conflicting conclusions with regard to the relationehip,
between “individual determinants and actual utilization-
pafterns characterize these studies, and have limifed this
discussion ~f individual defnrmipagfs nf " surgical
ufilization. Aday and  Eichhorn k1072) indicated that the
normal c1eansing process %ﬁ%f occurs in evolving literature
bases had not happened Hecause of the volume of confounding
evidence . The brev;lenhe ~f contradictory conclusions has
been attributed te varying conceptualizations of relevant
issues, and.to significant, methodological differences that
make comparisons  _among studies dfffich]t (Meehahfc. 1979) .
McKinlay (1872) agréed with this view, and suggested that

céhparisons} between different medical care systems had also
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proven problematic.

Inappropriate résearch designs often compromised the

usefulness of study results: four bhasic preblems have been

out lined. First,

researchers . formulating their research
s - .- - . N .

-
» -

plans frequently failed to remain cognizant fhaf Aiffer rnt
determinants are assoriated with: 1)' different tvpes  of
service provision (hospital, dentist, etc.). 2) the purpmse
of the service {primary, secendary, tertinary, or —ustodial
care), aﬁd R) the unit of analysic (total volume of ecrvic~s
r‘ehpivpd, initial contact with the Physician, ate
(Arwdev"sgrw & Newman. 1a773) Serond, although resear ~her s
nften r-‘eicmgni;éd the',_‘,'l.]"(?jted arplicar ity ~f etudje=g thnat
did not 1'nc!ude_ ir\tern#'firm el forta, ,‘c;r’\, fow miilti  ariate
studie= have heen d-one LRi”h R White 1Q71: MelCinlay 1070)
Third, recagt cher g '»f:'r,en decigned their projo te = that
persons who digplayed haracterictice gimilar to  the  atuch
group, but  who did net demonstrate the came titilizat ion
behavior , were excliuded from  the investigation (M invlny
1972) Fi'\all'y_, Prcenatnrig (1QRM) ct;ns:cr\" that if e ia
interested in changing utilization patterne, it ia necearary
fo realjze that etrndies that invegtigate DOW peoplie 1iea
Q_ev*Vicés__,dg not ne-massa; iTy indicate why penple nise tham

. DeSpite. the wvolume of literature, and the dgration o~f
time that this topic has been studied., The‘ afofemehfioned
prob1e6§ have meant that) research resulfs are primarily

descriptive 1in hature_”rather than. explanatory. It is

important Yo realize that many of the individual
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determinants (age, sex, rtace. atc ) are not mutable, and
therefore. continued investigation of the caveal asscciation
between individual determinants and utilization, while
assisting forecasters, will he of littie value tn  thoee
frvfﬂg t~ influence utilization patterns.

IlItiVization studies have concent) at e A the

characteristice of individiale arcercing the heallh sarvice

sy etém 1 ther than incH e at ing thhe b 1t eErvice
eyvatem o character jeti- = Aae rossible “ete vinantsg

HItinmataly  veconpche - wi't Tileely diae tvar that morde le
that Aacceyvnt f the ooy ey it tereet inne e Y e

[rrnpec b petisrntg Aand Yy ey T (e ey 7t w oo
e Vefo o vy o LR R e O Yoy o T b

Fo v Vb e Voo g bV Ty by

f’ T Honlthy feyp L ire Qyrtem NDeterminante

T thin cection, a hbrief it doction ' ceme of the
beatlth aer (i o cvetem detarminante ia reavyided Tt ie beyvond
the eorpe of thig theajg to ratline all Al the .2 igphlen and
theait interac tinng: thhetof v o bt aepys e e e
vt crganiTational eleinente Wil e 0 e

Resorirce NDeterminants

The tertal vaorlume of veqoiir ~eq (Jakv ¢ an! carrital) ~pid
thve pattern of 1 ecrvirece dicty ibwit iy iy Faen pectiurlgtad an
imprvv tant Adeterminantg o f tig ™ The pomitive 1 elationghip
betweaen volume nf jeecnurcees and oheer ved yse is well  kKnown.

As early as 1353 Shain and._Roemer stated, "hospital beds

: - }
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that are built tend teo be used” (p. 71). Surgical
applications of this phenomencon, which reflect the positive
relationship between the surgical resources in an area and -

the surgical wutilization, sate, . have . been -documented - in -
e " 4,‘_..,(’6!‘.,.,‘__‘ 7= .o - “ Lo

several studies (Bunker , 1970 Furhs, 1Q78: Harris. 1975:

\
v

w
% R -

Lewic. 1QRA: StocKwedl R Vayda. 197Q) . However. Roos, Roos
and He”feleff (197&)4 and  Putkow and Zyidema (1@81) us ing
sorbiisticated  methadalogies. were 1mable tA document 2
coresdation hetween curgical v ason ce availability and vrn
Spe laticn vegm ding the recmince cm)'*‘ifiv; natiur »  of

cargical  util ratio Jed  eome  ctserver: to sugaes' that

S T one wer e ak'e tQ QFHOI“TN Aomnypy ! fent the i VAT
qer L icen Ayl ™o wah raised qoetione  neer ning auality
af care 1 r“‘vo,r, an Mfndér qarn and  Heamass (172 ctresced .
Proponenste o 'he Adewand  geperal ion the . no'-osqm"i’: ly
agarime Th ot Dmecy oo a0 i lakbility e the YERER conotribuatory

o fluen o e i e inn cvrgical gt i bisat ion ar b othint mther

%

ay e taom s TR B YWY are ¢ e tant oval [SEETEE A yatlh e
simplia? AR INUN RN SRAY AMternatb i o0y thie  naeancint ion
e fwe e (B -SRTRT R ava i labyilit Caved e o Moy, teflact thy=
preclivit f {\nt]fp[\'f Ty oy el ( ey e ' L N

Mt e me {RYe pen bt e 1Q™ 1)

{‘0",\itr‘ thie oot raovle oo f thyve rhyveileinn o the
[ imar v allaecater of madjenal reantiy = (h(‘\'.y Ivig oOwn arvy
Otherg tivengh 1 eferral practices) little 1 ecen' ~h hac heer

done inveet igating the patinpnale  behind the physician s

o

decisions regarding service provision (Gertman, 1974)  Thie

: /
LT

“
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type of research would seem to be especié]ly important given
Evans’  (1975) - assertion that 80% of all health care

expenditures are attributable to physician behavior .

P

-+« = Physician/populat ton- ratios,.. and: bed .{or . surgical

.ot . . ~
). - - .

stite) /population ratios do- not communicate fﬁé fmporfanr
aspect of qeoqrahhic distribution of resources. Although
geographic proximity is freaquently cited as an important
determinant of use, the nature of this rolafiqnqhip is not
~lear . Studniclei  (1Q75H) foond that  althonigh nbctofrica.l '
patients tended tn minimize travel distance Tor hospital
admission, distance wac not H?CP°§HF‘1; &he U;Qf ;mﬁmvfapf

eterminant inf lusneing the pnf?m\f'q ctviye o ~f Al e
facility, Mol(inlay g | (19709 research . in Se~tland
demnnctr nted that certain peosple ("T"\C;Qf’-’r'\']\/' tnder vt i lired
ser - ice, HdAegpite their close location to a care facility Ty

. i ? "' .
many v al arcac, a lack of surgiceal 1 &dources may prevent

nenle from  eeeling ratfe in the farility Qlogécf toy theip

rteci Jaca Tha rati~nt = pmv-r-cp? 1N v ! the wereca] }‘i/ ~f
abhrtaining i gicrgl are, combinad wiith ths inflpgern a Af the
;J\\n‘r\ian e 1t efrre ol ol net ieaa oy et eyt res (B RYA fove 510y

et pegurdleas of Tte oAt ien

Do e gr aphii Teene e tinendt tee curggery whichh hae
ar jeen hye toy covet andd quality of - ;QQHC\Q' ~oncer ne the
tegionali-ating of cyrgicral nerviceg Forf t Runker | anad

Faytho e (1070} i'\\ﬂostiQ:tfcad mertality 1atec fer twelve

curgicral procedin ee tey determine the gJelationchip betwean
¥ IS
stngical  volume and surgical mortality These researchers



proposéd regiona]ization‘for certain operatibﬁs since {heih
reéuits indicated that “the quality of care improves with
- the experience of those pnoVidihg_ it"  (Luft, Bunker &
Enthoven, p. 1364). In a later article, Luft ({géo, p. 940)

warned .. that although the “strong negative chrvilinear

-

relationship between the volume AFf "3 " particular. operatian,

and  post-operative martality” was confirmed. identification
~of causal factors was very difficult. |uft was unable tn

deteriine whether orf not higher volumes led to a hetter out -

come, or bettar ottecomes led to @ higher volume Alteration

~f estahlished travel patteins would be .inherent te any plan
to ;pgionéli7p surgical r@soﬁfﬁé:, antd  therefore, fun ther
iy octi.(;]ai irnwould be necessarv rr itr to the impy lomentat ien
of a_plan to regionalize surgical 1 eaour ces
Organizational Determinants

Organi:’«'\fional determinantsg are thrge influentes  on
utilization behavior that arise ag a concequence of the
;nanné: in whick vnqr\uv‘(n; are used fto nr:r)vide 3 service Ihe
~rganizational determinante  coneider ed pertinent te thie
stury inc lyde crganizational gharacdteriatics which influaence
the patient’'s ahility fto 4dccess the health care system, and
the 'w(‘;nv»i.vnfi')tm" me~hanigmr that determine the patiant s
care eyperignee fellowing entry to the gygtem (Andear gen &
Ne‘wn;mvv. 10731 As mentioned preyvionsly interartinn pqectg:
among determinant v.‘ar iahim:, t hough ;il\f;'9q1,|¢=71t1\ studied,

are very important Accessibility to the gsystem is in part g3

consequence  of the particular structural orientation of the

-
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"system, which: vis essentially dependent upon resource type
and availability. An indepth erploration of access and
structural variables and their interactions was beyond the
‘scope of this review; therefore,. énly two o}ganizationa]
determinants, access barriers and stroctural and
bureaucrétin factOré. are discussed.

>

ACCQSS- Bar‘r’_’iers RPrkayr\m.\/ir:' ‘Tp.]‘;él’w\"v and Reeder (1981,
r. R84) studying utilization of ﬁpdira] care i the ﬂ .

indicated that a2 regular source of care and the ahility te
pay for medical ser vice wer e consistant-predictors of  the
use of physician services.” In Canada. the intredocf inn of
the “”Fhifﬂl and medical dinsurance plans (eae  the llagpital
Insuianca and Niagnostic Services Act, 1087 and the Medical
Care Act 19686 were intended to largely eliminate fimnancial
ha't iar s which woyld inhibit aceecs ta health ~are cer  icad

Ae eiinhv i one of the stipulaticne  incoe Fotated  inte  theee
Aete invaltved r1estrictimrne on thae direct  cha gee fey
natiente levied by thnse respoigible for the administralt icn
of provincial incgp cnee prane Carpent cone ern egar Aing 1he
Plfecte nf evira ap balance hilling (where  the pationt  ie
charged a fee  in addition ta  the  amagnt paid b the
phyeician v the  inenrane Plan)  Jiag  fracteaed o fhe
datrimental infloen-e sueh practiceg way have 0y grrecc tn
haalth care srrviceas While rem . al of finaneins] hat1 ier s in
animportant access  variabhle,  Marmesr and  Jenner (1Q77)

emphasized that aqual accessibility cannot be equated with

equal use due to the multidimensional nature af arcege
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QQéQe ieﬁgths . and difFéﬁentiél accebténée of patients
according to didease or disability are ofher variables
though't to influence accecs to cervice (Ahdar cen & Newmarn
19723) . The impor tance of the akbove fartor e in relationng  ta
sirgical utiltization,js pont 1y undmvntood as the maijmr ity of
studies have not l;ﬁﬂnv"’v‘(' srirggicnl \:?ilij;\'i}-.n
specifically.

Sf_ructha.f ~.and Pureaucratic. .  Factors ‘Ohgev-»ed
differenres in utili-atinn « ~teg amang ~iffer et ot e
prome ted i"“”?fi'gﬂ'iﬁl\ of the strivr thnres nised t e “eli er
i\n:\l;'\ f;ov vi e« Rpaonrclap - that perieajve ! tilizaling ta
bre a funectd o f 3 v b iy Tar st bt e bevie fovergr caed vy the
altaraticn o f the avirtijon G SUNIS SRS as e meth o of
inf lygencive b i lirgt ion patterne Ae r:l'r‘h, vt hae beaon

q"ﬂ()e.‘""d thynt the meath o f p,’\yn-ov\' 201 the arenninted

cetrqictrral mechanieme b ve A nllhé"*t\' ial i tvan e s A th~
ok f oper cbinng e foermed (1 ~Ger f~ O77 . P elher feo !
Ffired R D'she Q70 Paevy ot b 1ORR ) " hage naticnal
.Cﬁm(‘:nai e 1 ecear ¢! gl ine tihnt aimilap Ohvenr catiione
nae a macdes b "ifdar ont ¢ty oo Heoswon, mor . the Preaente er 1
e vy in'cr  aniry ua ik lac vriaque ! Aiffar=nt it a)
'

"y et eme Tanye m- te Vet oA e ne hetw ven vt oo
AV i)t A bvan A le macrde 3t i fEF oy [vreltict the
yerse ib e trpy e at iomn- of clhinnging the Foe vV b,

Aaolijery atriyetipae jo o rrar ticutlar county
Try Can~da and the |1 S the ma jor ity of ph\ti('ianc are

praid inder a fee for-ecorvice gyatem, where the phyeician ic



paid « according to the amount of work performed, with the
Tevel of remuneration in %bcordance with an establiched fee
schedule. Salary and capitation are the two common
alterndtive payment methods . linder salary arrangements, the
phyeician iec paid for a specified time p;viod, 1 ecaardlegs of
the amount nf cervice given 1o patients, while aapitation
paymenta ar o ha::m"i on the aumber of perasang enrallad,. ot
the amopim t of cervi-e Hdelivered There different
temime: af'ir.wn e hm\iqhmg Provide Car jen- I ontivee foor 7
of servireg Gahel and Pedia by ((1QGTQ p 17) mvated 1
Altheugh- it _may be easier to suppvt empirically the
hypothesis that fee for service leads to 'igher

utilizatioh levels than salarv or capitation, it is
more difficult tc determine if there are to~ many

operations. X ray-s a1t aratery tests  nvler

fez for-er~rv i wa  or Lo f o~ HEARYS KRN ceritatiy oo Y
eglar:

With rﬁq:\vd te~ arearrrrat ie facten e thevt by M-4lin]ay

( 1’17?) Aned Adér ecn (17 2) v~ §owerd atipdice that -t UNSUIT' SN F-No
to isolate structural  and hur eaticratic fartnr g that

influensad: 1) the.profe gsional’s behavior tcward -liante,

" the intera tinn hetween t 1 alorei nale andd « 1Tiote A T

the atractip o chatac e icticg that johibit~d niee by certoin

OV N O@COn gt ps Tt iz net-worthy that enirty 1 ecear-h ig

caveer nedd wid by cvvvaniTat el oAttt Phiatee Thig Vrop or' e K

it el v e [N (R B [ A R oot
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2.7.4 Summary
The secietal, individual. and health service sy stem
determinants thought ta influence sngical utilization vere

revieowed in or der to demonety ate H\Qé large nmb et o f

-

v
rossihle (1,“‘10'miv\r\nf~;, and the compleyity nf theair
interacticne T vies significant probhlems  have  campr ~miged
attaioment N f al compr ehangjve tindaretanding ~f tha

Ie]ﬂinHShip between var ione Aeterminnate ared the Da' ter e

o f st gicnal vutilization Firat the fooys b ey
N
vecearcher e An individhal determinante haea v aciy ] ted HER A
Yt ~f Awarenees  of  bhath s lternative  varinbkles g
int—racticne ~f Aar iahlea Secandd Bt inirg relia ia Adata,
K

N
and  Hatormining o Tid meaaiicement e o f b o~ fee b o ~ithey
g'ing“'?"' var izl lea or intaractione o f var inhleg boaa hhoern

f‘;qh' with r+ b lemsg P iaing freoun iradarprigte tec 1 ch

rno_f'\r'\(h\'f.oicc LI ecrrrenn oy . y\l» ""‘O"-"'n’\/ e o b gy
morte 1 g vyt iy ai~iet i (I A L ' I
et gt e Gl e e

T Celactad Azt ectae S rgiasl T iliuat jon

P v gedd rate A IR TN T AT IR SR T N R B IR Ay ! iAo
to b 2% cor o a) tree nI ey coimmi -y Qoo op b N v
P ot et e I EE NN BEREoN ' vie et iean e Ay e iate ean ol
thie | IR { 'lllgi'ﬂ' "':';7.’:"1:-” IV”iv\q . AR RVAP X |
Tar dat i Ve crimaeat iy e c ol the oy er o vader

tiltizatjon anr tharefnr n ~evg t anvd Aquatity ~f ~care
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?
concerns Ar e par amonnt | Guidedt by theae ~onrer ne .
resear ~her&  tried to determine the <irgical neecds Af the
population  and  comper s them  beo the  aurgical 1 cegur ¢ ee

Nty (eedd

Irthie sectinn. literatine pertaining t : 1) the
~
oy et ol TN 2 agAary cripagery 2 Toeert ool ot - N R N
neb Ve pieal dvvdicae e pe el

AT B Coneent nf I'neracaary, “urgery

Uinnhecengary st gery, though 1= lcino A procige
defi - iti o lac heen fremqrantly ad,aneced  ag  a  raeasen | or
Qv yical dtivizatior v alte AR ER TS AT [hye (nuv'w-:c\ of e
gection de ) Aemeve tyate the  eoy levity o f o et r
[N LR~ W BN X1 Ne IRV thve oviaeyhs . Aime vim e o , P R )

it ion anved moagiy) emen't

Defiritions of Unnecessary St gery The jnavs tituds

wedis v"»i tractics wre asl v laedgyed by M oate ) ler i1 TP N

RSN bee i obed that goaida oo of a1l gnpec- ceary e vy
v d "‘Qll;" e Tec b dianmiaaie pree fm~5’ Frovesy 1 e e Y
thye oot o bt s i rage ol the s fl 2t U gy T oan
e i,y (RS S IV [APETR (A0 iy amet oty Aovre e PN
Ty, A tne Thab e [N g t e et 330t~ "
Pt iR b e SALEENS RS L cmo o "o hiviipieg bttt
vl Aleder aeg ar el l ae e XN TatRU R TSI I taye o

Ahendoes cangent ional)l aprt varbien Thye ERLAN RoVA B B I RV inther anyt

iy e yaiog e ot ovniv\q clinicegl deciginneg and treatment hag

meant that the nermative ~oncept  of  (mpecagcary Surgery
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remainse  without a generally accepted definition., Three
tentative definitiong have heery discusced in  order to
itluetrate provalent Perarectivas, and tn  demongtrate the
Aifficaolty in gtating an inclusjive definition

Thpdauthnvc of the Study_ef Surgical Services for the

United States !SOSSUS) indigated th

N

t ther e ra var iatiang

in  deor ~e necaggity whethe: medicg 1 Per s nal v
. ',5 . . .
seerial Aand  outlined qiv typee f gper tinoe that e=o 1 b
Prrmesneeregeary  dAenndiong ey Plaad et bl L i
' W
Y
er ance
A Operatione  wher- ne pathol gical tisgur s
removed;
b 0per‘ations vibveae  iyydieat i ra o matto o v f
judgement ;
‘ Operations to 3lle inta ey aks e -

tolerable symptome;
Discret ionar‘y opve s At doge £ asymptomn ‘' i

non pathQ]""‘Yi', vy ey ”".“-"t’”i’)")
disorders; )
- Operations now Sutdated S Tat ~
discrediterd: and
f Operations for which ther - is 1ittle
justification foy clinical, X tay, ~
Tabvratopy atod, fngeiig - 197" R g0 on)
Thim tTat it [ rateo jeoc weer] ! ,:\Tp]\ oAl e oAl
el RN B [V bae o ~1

the fir et foop r-g‘tggr-’ io e 1t oag

L A N AU rreoars b gl tha i ety A
the i be in e ' vy Ve : Vet )y
b ooy ot ~

Arviva e Lra7g) Aol feile 178 cgqlle- PN tevtmd
abrapcanment 0 bhe teo g penecaary g tey it T*"'l";g‘llm"T
natiy e Atnae 11} inferrad that the tepm wag » | cenddaaiym
which maslted the 1eal jaecniac o f Tprality contred ceve b

o
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Crile’'s

tojretion  ntered o the inabiljity of the

reflect the vy ioie tenagane for whirh  Aperatinone
Ar o per feorme ! L o f - Syt wival comlemy t safety.
hiv th contr ol 7y jle cnigge-ted 'hat the ter na “Aarpropriate
! il\:‘r‘l togpr inte o (1oed! arvt delingated Vha e ST P PRV AR
"ot inte s ey
ol Operaticns in which the strgery was  not o oan
appropriate treatment for the disease;
b Instances where an oprraticn, or the type of
oper ation chosen, was net  approp iate  for
the individual: ard
Oper ntions whijch are perf 'med '« a surgeon
not  traiced  to per form B aper ation
':-v“»v ,' ]r\ !?G 1~Q\
Paf b e eyt e g L 1ittle  tn dalineate
¢ [\]i(ji' i by A thint R % Vo cinyimal ) i"r]Uen(‘Qd hy
»
=obijes Ui oe opdinjon Tanly 197G and Shuar b oang St jcten
107 72) indicatad fhat approor iatenenea amb st § et byes t by
AR KRS A vl me dieat g beg e Fauly defined rmpacecgar y
ﬁ'"d"'v n- A funde i o ! crgte vl benef ity atating "a
Y] RN IE- dof ined acg R R aE - NI i f ‘;‘r’\"r't_od hanefite
f~l1} el e o f -.V',,-.. f‘__-_,d oot {1 q7) Ih‘% B
Ad-f e vt d A R YAT I R TR RN Fpre oy, "rhw RY‘é atijew ~f
S Ty Y >
v mne ' w and hane it - e inl! Ty thinge Wefated with
N 40
* B
Ve e f 17§ O,’\:n' el oy Vove b [ Por o, e \'.;\/ "‘H;(';,.”lf
U ERTRY R Ra!‘“"\" B M ate)loy (50 I Nedodiots "‘qH\/ Most-1 Yo
?
('079) att ecacnard thint 1-"-r~‘|;('ino r\hjrxt t Vs ""”"C"l\i"g the
minimization of deathe comalee ant dave. and normal ticaye
remaval | preranted a dilemmal ac ne one decicion that  could
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satisfy all of these demands was available for use in a

cost/benefit analysis.

.

o . . |
Central to the issue of defining unnecessary surgery is
, - . - .
the need for "more information as to the effectiveness of
surgical therapies,” since ineffectual therapies - are

"obviously " unnecessary (Stroman, 1979, p. 11} . However, as

Bunker {1970, p. 142) ind{cateq, " the ‘indicationé for
surgery are sufficiehtly‘imprecise to é]low a 100% variation
in rates of ;operation,?.'thereby making it difficult to
compare the effectiveness of -éﬁrgical treatment to other

forms of treatment. Szasz and Hollender (19856, p.\ 592)

&> )

t

stressed that the treatmeht tgthniqups employed by differant

‘specialists le.q., infevni;t§. surgeans, psychologists)
could lngic®lily be hompéred only if one was reasonably sure
that the "interventione are hased on the came frame..df
refprenoé," that s, a common conraptirn aof the undquyfﬁg
disease broceés and evpected ou}égme of treatment .
Fva1uatign of the effizacy of different surgicral
procedures has also been dif‘icult due to the lack nf

consensus  with regard: to the i-di-ations for surgery, and

the absence of routine randomized 'inical trials (LoGef¥o,
1977, Mosteller, 1978). Ethical! - ~asons have frequently
phevented the initiation of ¢linisal triale subsequent to

the implementation of a surgical techniqu: For example, the
morbidity and mortality associated, withh not removing an
acute appendix prevent random assignment of such a case to a

non-operative group .during a clinical trial of
. % ‘
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appendectomies (Ryah, 1979).

¥

qum ‘the previous discussion it is apparent‘that, due

to an

absence of' abcepied standards conéerning the
in@iéaiions ‘fbr surgery, a definitive @ganﬁhg hés yet té be
affixed to the concept of anecessary surgery-. Cdnsequently,
thé'lvalidity of using thiS"'term' as an explanation for:’

-

surgicgl uti]izatién rate varigtion has ‘been compromised.
Despite the"absénce of a precise def}niiion. résearchers
have tried to éssess the level of unnecessary surgery. A
selection of the methnds used to measure this concept are
discussed below. '

Measurement of .Unnecessary Surgery lissue committees,
peer.review.‘and retrospective céart review programs are
three méthgds.CCMan1y used teo assess surgical utilization.
The validity of the latter two, which‘ usually rely on
information contained in the medical reéord. is
que§fionabie. since there ig 1ittle. év{dence to ingicate
that the medical chart is a wvalid reflection of the
civcumstances of a partiéular case. Similarly, crij$ria used
to evaluate medical reqordé should be va]idatéd prior to
their use. Rutkow, Gittelsohn, and Zu1i dema (1979)
demonstrated a marked diV9rgénce of opinion among surgeons
wha were asked t~ evalilate seven .case studies and. judge
whether or net  surgery was warranted. deRouville (1971)
dorumented substantial ihtra and inter-reviewer variation
among t#enfv’surgeons asked to review a selection of médical

i

chartsé and  concluded " that the surgeons lackéd the
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reviewer;expergisa'nécessary fo comb]ete an accurate chart
reviéw, In view of these findipgs, it,‘appeafs that
measurement of the level® of ,unn;%eséaqy surgery using
medical chart review processes is ihad&isabie.

Utilizfng a d{fferént perspective, some }eseérCHers
assumed 'fhat subgﬁca1'second opinion programs could be<Q§ed
to indicatéithe degree of Gﬁhe%gSsary surgery. The rationale
suppdhtiné this perspective originated with a study by
McCarthy and Widmer (1974) who indicated that. if pa}ienfs
were asked to obtain a second’oéinion after having initially
been advised to have surgery, and the initial opinion was
not confirmed, then patients would not uhderqm surgery and
unnecesaary elective surgery wouid be avoided. Thus, after
the institution of a surqgical second Qpinion nrogrgm‘for a
aroup of union memhers 16 the U.S., the number nf
unnecessary sﬁrgpries fheoret{wally prevented was calculated
to be tﬁe number of people not confirmed for sufgerv
(approximately 24% of all patients initiélly seen) . Rutkow
and 7widema (1978) and Emerson and Creedon (1977)‘a¢ well as
many others, took strong exception to the iTIogical premise
that a'dffferenhp of opiﬁion amang  experts suppor ted a
conclusion of  unnecessary surgery. Additionally. Brook and
lﬁhr (1982) indicated that while proponents of sﬁrgiral
second opinion programs éxtolled the cost-saving henafite
that accrued due to the reduced number of surgiral casesg.

lTittle was known about those who did not undergo surgery.

Since people not confirmed for surgery were not assessed

o~
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further, it was impossible to tell if the M ogram rﬂéU'md
14
both necessary and unnecessary surgery.

The limitations of the MiCarthy and Widmer (1074) study
were apparently missed hy the Syhcommittee of Nversight and
Investigation (1976) in the U.S. who comhoundod the original
errors  of the study by generalizing the results Der}ﬁ;”iﬂo
to the tevel of unneceégary surgery to the entire 11 &,
population. The members of this.committee stéted that 11, G800
needjess deaths had occurred during the performance of 2.1
million .unnecessary <«uraeries | Thesa statement=  and the
acencjated rrean releaces ingtilled girater pullic awar enessg
fmn'otﬁing the issuye F unnecessary srgery and f~ctered
the impreseion that the oeoncent  wag easily ~auactifist e
‘Tmargen & Creeden, 1877: Rutlitew R Zuidema, (OR1)

The tnnecegenry syraery ‘lebate was aleo Q'iMUIQ'Gd by
1esearchere  whe stat=ad that ::fpn"lil\ incrcasing per copita
curgical rateg v's;v - indicative of the perfarmance ~f
nnneceeant e gical procw4uv"c MaCar thhy and Finltel (1Qg8N)
reporterd 5 Y ivw‘vna,séﬁ irr thea vgmher of syr ger ioe 1o for mad

in the < hof\upe,'\(‘07| and 177 and ineinpiated thiat the

in“rease was due ' eveoesgive sprgicel 1 egour ces heing

A
utilyized. Similar allegationg covcornioy the inf lygevee of
manpower a ailghtils ty ha-! bremr nade e irape 1y (ae-
icker ~mry Colter | § Potopag 177Ra . 197B8b, and <nN&clig

1Q75) Wntkr"w Aandd Tuidama (100 () challanged the rcronecli~inne
ol the M(‘Cav thy and [inkte] study, and demnngtrated that when

the data from 106" tn 1Q78 were age and sex standardized, a
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26% increase’ in  surgical  rates was avident, and more
impor tant 1y, the maiﬁrstv ~f thé inarease (21%) had oceurred
he twean  {9RR énd Q74 Tt is necessary to age and
cev standardize data in order ta remove the effect ~f aqé o!
sex as an explanatory faotﬂr\for 'Yhe differencers obsger ved
aver tima 1 hetween tagicmne. and McCar thy an® Finke ! had
net adjusted theijr data.

Rutkow and 7uidema  (19R1) showed that in four of the
seven major surgical categories studied (general aurgery,
vrelagy. gvnerology., and otorhinelaryng-legy). a dacrenge in
surgical atilizati-n had accyrpred  Thoas they ecencliuded that -
1) a clvt,Qniv)é(i inercase o ernaical ctili-ation rateg Ajd
not charactari-a the guraical e prarinnce  of the .S,
populati-n, 21V a five vear nlatean o the 1o 1 egee in 1 atec
had heers ~hear Sod from 1974 ta 1878, anel 3)  a  ecrralalion
hetwoern th NI aYal] of  opergtinote nerformed and  the
availability ~f copajcal manpower had oot been demongtr ~ted
Thirte "tThe  heliel that strqical utitization 1ates will

»
ine ita' 1y 1 jge o the tevtal nombien of |HIr Qean< iy maer
e ot goppea tad T the gtoddy [ Totleesw RO 7rigfems g o

Mtilizing an investiga' 1y perepectiva rathber than

rresppating the  eviatance  of  1mnereggary crgesy. Roe

PNivive am! Menteleff (1077 el Manitoha gtilizatico datna '

cvamine thn pel~tionchin betwae:: alecti - stirgical
ptilizationy 1atec and the degree  to  which specifiod
‘1 iter ia feve celecrted mingical oper aticng had bean met It

was expected that higher singical rates might be assnciated

‘
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with =surgeons not meeting the specified criteria. However,
these researchers did not find significant correlations, and
Rons et al. stated "this research underlines the comp]exity

nf physician practice patterns and challenges the simplistic

-

¥
assumpticn that high elective =surgical rates  indicate

lowered standards of practice’ (p 361) An additional
a

finding by this group regardina the degree to which most
phyeiciansg infv'caquéntl(@ me t the ectabligshed criteria for
renforming  the selected operaticns aener ated ~oncern.,
L nfRer fo (1Q77,  p 38R) «ctated there is ne aquesgtion that
fartora < ther than cimple cYini-nl gtagtire go innte cich A
d:-\r~ini--v-" bt the Proe ot 21 atudy indicgtees that “athe:
fartere may be more imrortact thar the clinical ctate »nf the
rat iont " Thije pvorade v iy [ ineding uhwEwua;Q et e figp ther
i metigation

D~ ing  the la~t twer dacades, wa ted vorjati~n in the
stngical ratre among cimilar gengraphic areas has alen  heen
teed by rme 1t ecear her g as ~cvidenrce of ynnecregeary surgery
Hevwe Loy Movate )l 1oy ("7 RY) c\;k_]qestp(l that the obser ved

™ . : . .
var fatioe may iy 1, teflert different eflloctive pr2ntice

patter < Ciibsaetant g .arjat ion hhaen trean sheet uéd AMNNQ
cote Teg (Roaeay Q70 Tearaony, Smedhy & Rer fenatam, tanQ -
Vayeda 177 73) and ammrg aemal ler areas such as provinecec,
ctates  or  cevntiec (lewie, 10RQ: Stackwell 2 Vayda, 1Q07Q:

Vavda . Lvone, & Anderson, 1977: Vavyda, Morican & Ander son
TA7R;  Wennherg & Gittelsohn., 1072, 1982) FEvaluation and

compar ienn af theese cstudiece g difficult, as frequently the
4
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'data have not been age/se* adjusted. Additionally,
researchers investigating the phenomenon of surgical
ufi]izafimn rate variation have had difficulty establighing
comparable rates of uatilization, as the ratec have been
based upon the location of surgical service provision,
rather  than on a pre dafined poptlation hase. The inherent
limitation of such studies is that the number of practicing
Physicians aﬁd the availability of surgical suites will
Tikely influence the surgical service utilization emanating
from a particular merﬁ}al and make compariscns éusnOPY
Additionally, the d;nominatﬁrs used in many rate estimatincne
have net ~ortespnded  ten the [\F\plllajfi(\l\ o which the
patientes utilizving service belcng. The problem of esfimating
appropr iate  denominatore  has heen primarily dues to patient
movemaent acrneg doogvaphih boundaries and the prohlem of
“aetobhlighing service areas o qtudy hosbitals

Nespite the obvious confusion CH;IOUHding the
moagurémen* nf a concent that, hag .yet o he defined, "
acsessment of the deqgree to whiha dnnacaséarv curgery exi;fg
ramaine aﬂ important quality ~f care concern. The preceding
discitsion indicates that "it is important that ore does not
make stihjertive valye judqomonfs concerning operative ﬁates
withoot careful study Sf the methods ueed to obtain the data
and the variahles ynder P"WW‘ua;ihn' (Ritkow, fHittelsohn &

7vtidemna . 1070 P 118},
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2.2 2 Surgical Rates in Canada

In  Canada the rate of surgical separations per 100,000
persone peaked in 1972  and  then declined frem 1974 to
1978 however | the percentage of total <ceparaticnes
invelving singical procedureg has ricen from S0% in 1971 te
RA% in 197R (SQtatiacticre Canada, (1209 pv.lR), Examination »f
five age categories (0 14, 1R 24, o8 A4 45 R4, and  B51)
demonstrated that the 65+ age group had the highest rate of
surgical separations per 190,000 persons for the veare 1971
te 1078  inclusive, whiles the 0 14 age group had the 1~ west
tat~ (Statiastire Canada, 'ARY) . Umhrodyiéki {1a78a) linted
the ten most freaquer!ly performed s gical procedyres  and
stated that in every inctance the average Tength of sta,
(AL harl  deci epced cignifivawfly‘hﬁ’wpan tARY and 1074,
Thig came 1 acn~ar cher ipdic~ted that Canadian . grirgical
cepnorationg had increased 21% div ing the years 10RQ t.. 1974

An impor tant conceptyal iccwé which ar iges when
"glvu1atin0 surgical 1ates congerns the Aef"rminafion of the
"nepulation at risk for nrgan 1oqq"v(R”fkhw & 7uidema. 1QB81.
r. 15Q) Personse whn have had an mrgen rem= ad are ohinsge 1)

b

ineligihle to have the groan removed ngain: therefore, ﬁhcy

chyeni 1l not he covmited ae a mempher ~f 'he pﬁpuléfi“H at 1 iav
for a rar ticalar mpava'inn P srthaeeuient yrare
Determinatinn  f  the praopartion cof pareans wh have loat
cartain Argane Previaety ~cannrt he aagi ty agt imated:
however | thw nymber ” of pe!r smne undergoing a particular

oper ation when comparepd to the total population is quite
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emall, and is not Tlikely to 1mduly influence calculated
_P?'gr“."f"

rates Additionally, when rat R 'e bei n&c@mhared over time

or among._ reqginns . the off@?f af  not calculating the tr e

poptilation at righ ie mor e v e ~ancelled out over timo

. -' ¥ T
vl acrngs pegions. e gt o

et

With r»d(_jar"?# to stiryical r1agte variati iy, i"\p?’er‘rj‘ [ fbna\

. ‘ P . ' {zv .
and r egl A 1 compariismons have f vrquent ]y heor macie . “for
C’valnblﬁ. [l':i!‘\q aQe sex ctandar dized datan fou twenty ‘—‘ig""

cyrgical prorechnes. Vayda 11973 n 1274) cewpared Caneda’ g

SEIREARa-N ratea te tha' of Frgland and Wa'lee arnvd feoomed That

the fopmer Yed o qurgicnt ratoe 1R times greatr o men and
[ t e gt eater feve Wi ey thhan ?'\c; lnttar Thy -
taenty einal bt poee mdiitern vora g e int Five r”\'og(‘y teog
alective e Aicrr =t fdvivar v TU)p oy o c Ay o S Qery

diagnreet o 4N Nneedr e ne ”\'PP“ tin S anry, ancd nthe:
e ger v MPinly "ma Aomeshietr at e that o 1) a1l t§ =~ aiong'-al
fatee i Canadda wer ~ aboutt twey P imee ag bvicphy ae thrnae - f

Froglaned a3 1 Wnloea ?) the rate At par o ane of diaq”()ﬂtif"
[ -r'-nrhlpgc Ve (‘i"y: 1y [ R A S rnlv\f’ i e n"ri RE a"es Or
= heyperd Cor vy ! ! . Quir vy Gy Vo oyt

Cannaria

Vaya e Anger - o L %)Y ysrd 0 o adin age ce
=tand r i 7nd v prieal et [ NN PR "‘mpar':‘“
inter e ineinld " aten [ celed tad v gic =l e s dgpee
Thoa= rers nroher o o cobye ot jal A it i amon D
[ALIEANY ivwa.c: fove discretinnar, nrocedur ~a the highert
o) avincinl rate wans approvimataly twice tha leoweat {Vaydda R



R

Andevraon, p. 29). Miditionally, the ralatinnshipr het-asn
suv‘qi'“al resour cec and :~llvgic3] r-teec wae ey lored  nd
Vayda and “nderson (i 1 ~onc lude! "h:w‘vt The g1atim  ~f
st gical et aapine | te por“llléft’i(“" P o h e vinte ie
nprctuiated ac a Ty §ooes Aot e iyan o by AT e iy
pPrevinecial rates

T the  follewing  vear  Vayeda. Moy jacn  and  Ander con

«

(19781 pohlished a  tepcit which de'siled inter prewineial
compar ienn-  of  eight ela~tive and el s ey o le *i\m
prnceadur ea foye the yen~r~ tagnN te Q70 e 1 aper t alee
Aocimrenterd significant inte: provineind Aviaticon o
smgicral ates Trotva pagavineio sy e ) ot ar it ieay Vg
Aales hea ?""’iﬁf’. in (;mm""" Conc 0 Pevenm Diveve ?
Honte lafd Q77 Bthilanl! 7 yayda 1079 ta on [y 8
Aveles o oyn }Cé77) Digryiez iy of the 1 "o igts ver o iyt -l
with q'é?]ov!rwl e R T T, boe Ve ! '
~o¢ ! 3(\1{ A

Covear fgome o EXRUE AR & v gt ilizati-o  ar ng
teai nia Ftang, i) I B K o f b [N IPRETN PRI N as

P

e ieal cerr b oy to b ! L BT Vot !
2 Y B I S [ANARNERNANS] e e . \ ST o \
o V! '
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?2 23 Swoiral Utilizatinn Indices

The term inde " has hern used to refer to 1t ating which
are A= i ed by meacur ing two agsmrialpH factors, A thyet
Aividing o nypherp }ntn oo ~thes ' obtain a decimal
(Ki Ipat: ick 10N77) ITndirmraa have hoen read t cCenvey

it crmalt Ve nl'x?u' A bogrital e e formance  and bt Vighilight
X
4cY ,
an inaetitution e deovintion fr~m e tabhliachead pyr me Heweverp

the 1ten o f indices as mancinnec of per formance ia pnt witheot
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removal of some normal appendices. However, using decision

fheory, Neutra (1878) suggested that improved patient

assessment techniques perm{{ted the surgeon  to more
- . . \-—‘ )

accurately discriminate between those in need of an

appendectomy and those with different needs. Therefore, it

_was _pqssiblé‘ to "reduce the rate of‘histologically norma |

appendices among gperated patients without increasing the-

rate of perforation" (Neutra, p. 956).

In 1974, appendectomy was the seventh most frequentlyﬁ

\

performed surgical procedure.in Canada: however,.fPOmv{QSQ
to 1974, the,appendéctomy raﬁe‘declfned by.approiiﬁately 18%
(Dobrodzicki, 1978). The moét recent Statistics Canada
(1982) figures for 1978 indicated that the dec]ine;'Has
coﬁtinued, Vayda and Anderson (1975) compared provinecial
Eurgicallrates for 1968 and found that Alberta residents had
the highest appendectomy raie for both males and females.,
310 and 285 pein100.00Q pérsons respectively. By 1878 these
rates ;ad “declined ‘tb 196 and 179 per 100.000 persons for
males and females respectively, lowefing Alberta’s ranking
among the provinces to third for males and second for
females. '

With regard to variable surgical rates, Vayda (1973, p.
1278) indicated that ébpendectqmy rates in Canada, England,
aﬁd Wales were'approximately the same, which suggested that
"this digease has similar incidence, diagnostic'criteria and

therapeutic criteria.” In a more ,recent study, the AHUC

.(1981) reporﬂ%d .variatioﬁ' in appendectomy rates = among

o3
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thirtéen regions in Alberta which ranged from a minimum of
159 per 100.bOO persons, to 324 per 100,000 persons.

~  Thus, declining rates and . variable - rateé. of
‘appendectoﬁy', among different regions ‘characterize
appendectomy ;surgery in Canada.

2.4.§ Caesarean |Sect ion

The  term. Caésarean séctigh (Cj§) refers to a

non~discretionary surgical pthééLre. performed ' only on.
women, that involves ;he surg}ca1 removal of the fetus from
the uterqs in cgses where the.normal birthing proce§s is not
advisable or possible. fn Canada, a 152% increase in the C-S
rate was observed between 1968 and 1977 despite the‘decrease
in the total number of hospital births (Wadhera & Nair,
19R2) . This increase was disproportionate; d&-S rates in
women  “under the age ofﬂ90 years have more than tripled,

while for women 20 years and older they have doubled”

{Wadhera & Nair, 1982, p. 50). Réasons for the increasing
C-S rate include: i) teéhnological innovation that
facilitated therapeutic‘ intervention (Bottoms. Rosen &

Sokol, 1880), 2} changing ihdicafions for C-S (Baskett,
1978), 3) repeat Caesarean sections (Baskett, 1978), and 4)
increased hnhcern'.For newborns due to the ‘“"decline in
overall birth rates” and “the tendency towards .rising
maternal age" (Wadhera & Nair, 1982, p. 47).

| Vayda (1973) reported that in 1968 the C S rate in

Canada was 1.2 times that-of England and Wales. In 1868,
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significant variation ip C-S rates throughout the Canadian
provinces existed (Qayda & Anderson, 1975). At this time
Alberta had the sixth highest C-S"fatg'when compared to the
other ﬁfov$32és. ih -a‘recent study,~fﬁe AHUC &1981) found
suBsﬁantia] vqlpatjoé in C-S rates among thirteen areas in
:Alberta.' 'Thus,? it is apparent that, desbite the
hdn-diséretionary nature of this procedure, rate wvariation

among regions has -been observed and significant rate

increases have occurred. .

2.4.3 Proétatectdmy > N\
Prostatectomy refers to the surgical removal nf the
‘Erosfate q]aJ!, a structure found only in males. This
préceduno is wuswally classified as discretionary. Some
Canadian researchers have 1eported prnqtatgctomy rates ;h
one ¢omponenf of their ctgdiesi although)no Pepahts wer a
found of specific investigations of prostatectomy rétgs.
Vayda and Anderson (1975) indjcated that 4in Q968,
Rritiéh Columbia had thd ighest prosfatectomy rate.(252.9ér
100,000 persons), almost twic$ the lowest provincial rate.
In an earlier study, Vayda (1973) repénted that the
prﬂstafactémy rate in (anada was approximétely twice that
found in Fngland o1 Wales Vayda. lyons, and Anderson (1977)
, studied surgical ratek in Ontario and found that
. _
prostatec~tomy rates had inrreasea 20% from 1QRR té 1973, In

Alberta, the Maspital Utilization Committee (1981) suggested

that prostatectomy rates varied throughout the province by

g
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as much as 192% ..

In a re@ént Alberta study, Bako, Smith, and Hanson
(199?) dorumented evidence 1linking high prostate cancers
inhidancé to high environmental cadmium concentrations.
Although prostate cancer is nnt the only indication  for
Drostatqctomy. the Bako et al study offers cnwe breYiminar\
epidemiological evidence for variable prostatectomy rates.
Thesce rocaarchers neted twd e¥tremes of prostate cancer
incidence: 1) Camrose with a significrantly lnwgr rate (10 B

. Y
per 100,000 personal and 2) Medicine Hat with a
.significant!y higher rate (53.2 per 100,000 percone) The
Rak'» et al study offers somélﬁrp‘im‘”“'v ~vplanation for

the ragults of the AHUC (1981] =tudy in which the provinee

~f Alherta wae divided iyt thirteen atiudy 7' eas: the

Medic ine Hat o1 ea wae chy vy ha o 'he highest rate o

prostatectomy sipger o e 1T aned the 2ivth highe-t! o e
\

1376 .

7{" 1 Cholecystectomy .

Chnlery “tactony cuyraical removal of the gall bladder

i;:: typrically ¢ tagsilied ae a digﬁr‘etir\nar‘y nrocbﬂlllé “ae it

may be indicated f e "prevantiyve’ —w: well as therapeutic

» ®acone {Hor v~ R Berclc, 1072 p tNN7) Stockwell and  Vayda

(19709} have categor i7od thisg pr ocedire ag  ysuvally
¥ .

digrret imnary Inn Cannda, ﬁhmlahyctéz;?mv ratec ‘or‘ women

Aare  typically  abhout three times Qre,ker than the 1atee for

man (Dokroadzicldi . 1978: Gtatintice Canada. (089)
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From 1968 to 1972, the cholecystectomy rate %n Canada
increased by approximately 23% (Vavda. Morison & Anderson,

)

1976) . Dobrodzicki (1978) noted that in 1974 cholecystectomy
w)% the second most frequently performed procedure in Canada
and that from 1969 to 1374 the cholecystectomy vatO! had
increased Q% aﬁd 21% for men énd women respectively. fhiq
procedure also accountéd “for more in-patient days than any
~ther surgical procedure performed in Canadian hospita{s”
(Horne. & Beck, 1978, . p. 1007)j With 1egard to the
cholecystectomy rate in klherfa. the AHNIC (1QR1) reported a
decrease in the rate from 1976 to 1978,

Suhetantfal variation in ~hnlecystectomy rates has been
reported in Capada (AHUC. 19R1: Cageorge, Roos & Danzinger .
1é81: Statistics Canada. 1QR2: “tockwell & Vdyda, 197Q) and
in the lInited States (Gittelsphn & Wennberg, 1877: lewis.
19%9) . Cageorge ot al. (19R1, p. 510) noted fﬁgk variation
in chaleriatecrtomy 1 ates had heen gttrihuted to ~"Va'ﬁ)§iﬁg
rates  ~f < dinical  and radinlngic investigation and uéé_’-of
different indircatinng frye surgiral treatment " Anoma lous
”H“IQC\ctehtgmv rates in Saskatchewan prempted inveatigation
of the influence of both medical and evtra-medical factorc
le g.. the pa.tim\?'s sooial statre,*recapre availability)
o the care proece eovper jenced by womern wha hod under gone 3
cheolecystectomy  in 1271 fHarne £ Rack, 1978) Fxtra medical
factore wero fonnd to be  wealdly carrelated  with  giigicn)

rateg
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Vayda (1973) reported that in 1968 the cholecystectomy
rate was five times higher in Canada than in ‘Eng1and or
Wales. | The AHIIC (1981) documented substantial
chotecystectomy rate variation ‘among thirteen regions in
AMberta. Plant. Percy dnd Rates (1973, p. 249) examine&
cholecysteatamy rates in three similar cities in Canada,
France.' and England, for the years 1861 and 1971, and found
that "the incidence of gallbladder disease 1is six times
higher in North America than in Western Europe.” However,
generalization of the studv results from three Sities to two
vast land areas 6énnot he Conqidepedgappvﬁpvgate witheoot
miich more extencive gtudy

In summérv, it e Pvidént that- 1) cholecystectomy
rates in Canada have increased over the f;ﬁe bériod from
19RA  tn 1074, and 2) significant 1 ate ariation  amang
cimilar regions has been documented
2 1 % Hysterectomy

Hysteractamy refers to the surgical removal of the
tterus; and as such., this operation is restricted to females
who are  tvpically fifteen years of age or nlder . The broad
spectrom 6( current indications for hysterectomy  prompted
Stonkwpﬁ] and  Vayda (1079) tn eclassify it as ., usually
digcretionary, Burchell (1977) speculated that a transition
from anatomie tm/ functional iudihat{ons had characterizen
the criteria used in decisions to perform hysterectnmie;.

However, hysterectomy for cymptom relief in the absence of
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an established diagnosis, or solely for the purpose of
sterilization feMain controversial procedures (Dyck, Murphy,
& Murphy, 1976). °

The Hysteréctomy Cowmittee of rh;~College of Physicians
and Surgeons of Saskatchewan was formed to examine fhe'
hysterectqmy rate in Saskatchewan from 1370 to 1975. This
committee was formed when it was noted that during the
period from 1964 to 19871, the number of hysterectomy
procedures performed in the province had increased 72.1%,
while the number of women 15 years of age or older had
increased only 7.8% (Dyck, Murphy. & Murphy, 1977). Vayda,
Morisen and Anderson (19761 studied Canadian and provincial

rateec for selected suraical proredures for thg years 1068 to
X

‘9“.",:‘? e
1372, and documented a 1% increase in the Canadian

hysterectomy rate, Thege r1recearchersg alen found that the
hysterectfomy 1ate had tisen in evary province during thie
time perind:  Alberta’s incresse from 1968 ta 1979 was A9%,
second  only  to Newfoundland =« increpase of 85%  (Vayda,
Morison, & Anderson). A decrease in the Alberta hysterectomy
rate over the time perind from 1976 tof197§ was found by the
AHUC ~ (1981).  Dobrodzicki [1978) noted that ahdominal
hysterectomy was the 'sixth mnst frequently occurring
operation in Canaéa in 1974, and a{so found that this
ptocedure demanstrated a 3% increase during the vyears 1969
to 1974, Walker and Jick (1879} reported that the UU.S. had
alsn experienced a substantial increase in hysterectomy

rates during the period from 1970 to 1975.
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International comparisons between Canada and England
and Wales revealed a Canadian hysterectomy rate 2.2 times
higher than either England or Wales (Vayda, 1973). In a
smaller study that also examined rate . variation, Stockwell
and Vayda (19795 nbted a ffve fold wvariation in the
hysterectomv rates among regions in Ontario The rosulis of
an  Alberta study which investigated surgical utilization
rates in thifteen different Fpgions in Alberta indicated
that the highest hysterectomy rate was 83% higher than the
lowest hysterectomy rate (Alberta Hospital Utilization
Committee, 1981). |
AThe pnevious‘& mentioned studies indicate that there
has been @ sustained increase in the hysteract~my «nte in
Canada generallyv, as well ac in A'bef{a Yt 1a7e
Stihetantial rate variation within areac of Cannarn anel i thin

the provinee ~f Aber tar alen appaar tr avigt

? 1 8 Tonsillectomy and Adenoidectomy

Tonsille~rtomy and adenoidectomy (T&A) refer to
discr;timnary prn¢edu}es that involve ﬁsurgical removal of
the tonsils and adencids respectively. In Canada, removal of
‘these structures was the mast frequently pert formed operation
in 1974 (Dobhrad7zicki ., 1679). with 98% of all T&A's perf:Fth-
on persons 24 vears of age or less (Statistics Camada.
1982). Vayda. Morison and Andersan {(1976) conc lided that

between 1368 and 1972 T&A rateg had declined by

approvimately 33%  in every province Statietire Capada
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(1982) data indicated that Canada had witnessed a continuous
decline in T&A rates from 1973 tn 1978, Freeman, Jekel, and
Freeaman (1982) observed analogoiis decreases in TRA rates for
all age and sex aroups in the 11 S population from 1970  to
1977 Sinece  no alternati e  theprapy has beén developed to
replace the T18A precedure, its d;rline remains puzzling
{(Moore ®  Pratt, 1a81) . Moore and Pratt cifed
increaced  education of both ph_\/'ci(_:iéns and  the public
regarding  the limitatione nf TRA cperationg aec a potent{al
m’itignfinq facter . PAne and G lhert (10;70 D 101) argued
that the 1 ate gr de~line »f J&A < wac not suffirient, ag
prevings resear ch by Rnps, Reoveye | arn HQJ}r]eff (10777
demonetrated that, m? the ahildren r-ferrad fer T v ROY had
clinical historijes fhat failed to confoerm b atogudag e
1 orommended by wédihal aufﬂovifieq

Imprecice indicatisns and “"n  incomplete under standing
“f the benefite acenrcriated with T&A Nt rcecdiires hao~ foster eod
the hnﬂer-ercy which surraunde thegse operatiane Paradise
(1a79, o fA8)Y emphagized that "despite an immense clinical
literatiure, conclusive stuckies of the indications for, and
results of  tonsillectomy and adenojGOPtnmy are lacking.”
Qimf!av‘\. Qha%Kh, Vavra, and feldmagn (19768) re icwhrd 92Q
studies dmne  Aining the yvearc 1822 t.~ 1070, in which
tesearchers had attempted te evaluyate theo effirary  of TRA
operations, and fooind that definitive ~ idarnce wae Tarcl ing

I TEE R PN ir\'}ﬂ‘o("“afnl\/ (‘h'.:iq“pd ctiurfieq
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With regard to ‘Qaliatinn in surgical 1ates  among
different regions, T&A operatinng have beon frequenfly
studied, as their elective nature ic precumed to acomsunt faor
greater var fation than woul ld emergency oY noen:
discreti-tary procedires. I a  comparisdn of gelerted
surgicral rates  among Conada, Fv\‘(_Jland, and  Wnlea Vayda
(1Q77) formgd that ame, gev “tandar<dized 1&8A rates it Canada
wer e o aprr o e b 1y Peie e thaee found in either Fngl=nd or
Wale=
Tn A Cé”adian s tudy that evawine! siiry’cal ratag
throughoiit the Coanadian previneces A ing tara Vay-la and
Aiviey gm;v {1a:7) feouoma th t provineinl rates for TRA 2 jad

by ahout 1O0OY AMlbher ts biad 'he gacevd higheat '"RA - ate (1007

.

e 100000 e eane ) | n  rate aprrarimatc ly twen timee tloe

Towweat rate "NMesfoumdland, 462 e 100,000 oz amnye ! In =~
N

more 1 ecent  etudly  Stockwell  acd fayda (10790 gt

curgical " 2tes i Notar jo enuntiee and phservoad rmie e fagltt o1
vardiaticon in "Hé/\ tat-s thronghott thega comtiszea
Trv 2uminary . 1&A ratea have dor lined in b~'h Cana~a ~nd
t
the I < | and it appear's« *hat a ;"hqraijtinl Preper ticn of
T&A =i o1 iee do 1t meeot f‘,!“ﬂ""l\]y nreanptert criter i U
surgerv  (LoGerfo, [I'yre- R Trog', (Q78:; boos & Gilke t

1Q70) aAd wpiraico ) S IR Smong aeoer cembhvir

RUTIOAER \ il
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? 1 7 Summary

Of the <ix  -~urgical cateqg: i ies evamipned, twn  had

declining 1 at-a (tongillentom  and  adencidectmy and
appendectomy! . while the Ather £ (rhale ystertomy,
hysterectomy, prostatectomy, and Camcar ~an section)

gen~rally ovhihitad 1ate incr ages. : Variahle incidence  in
H\\‘? ate of e cnee of all gix categrries of surgery
among regions in bnath " Iherta ard Tana'a  cRaracterized the

utilizggion experi- o b the e e ey the ety

k4
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facilitiesg, the delivesatior Af cervice areas and service

porulations.  as we'l ae  comparative  ctiudies of resource

utilizatin: (Ragsa' 170 1-171, 1QRD ) ANe  guch, patie”t
nrigin ree! ina}iqn tre~enarch str tomies aproar te peoo ide a
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relitical LRI ETRYS SRR I ety bed i} Toygis 1 R EEVECAN e fr)
Fntaormnt o fon comparative crva lyge - MacStravie - 01Q78)

achnen thir suggest ion, anel ot tad thye failurae f the

H\“ Por by ]no;c_l,—;fin" R e Ly ted h.ﬂ'qrﬁ' wh 8k
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attempted to previde adequate distribution of medical
rescyrces  toe 211 people, ae partly due to the belicf that
the cheoice of A ~ara fa P15ty wae  detormined Py e Vit
jurisdictirng

sina data f~r 2 ten year perind, Zuckerman (1977)
axamined the f low ratterns ~f patientg trom thei:
“ommenitiecs to tha f'nho of haspitalization, and delinestad

-

the Jocation - m which m~ach ho=pitals patient c;sim and

cosnvsarae th hhqr\italg N-Ya by patients i in each
commn g by By combining thie in("»y-mation, Zuckerman
strrmar ized  theo in rdependence  w' irh  char acterized the

p el imv\chip e ey L S""\ Fveseyp P 0 ate gyl thia Q'.IV'POU”H;"”

enitiec

From a i e ent ne QPPC' ive . mary 1t eacanarcheprg have

v
been v e et it aprtial and terp-ral Aace aeqgilhi it to
Besr Ttal e e ac b heie i ey cted thag- et a Tt
the avar it st ion { o Tant oy rattaroe deabv] §he Aanved
M. Namar = { 1m0y wer o Aarponny thz firvat " ecear cher g to

specifi-ally evemine the raelationsbip “etuesn digtance from
A heallh varve rercwinece and differ cntigl llf;]iy;\fion_ Their
Premice  wae  that djatance  from o lar tad health care
Posen cea wa - i ~rcely relgted tes the 1sa ~f e h
resomn e nedd paoeitirly relatad too the tveidence ~f becl
illimaa 2t by s The 1 ~lationghip: hetween ge and dietance
A o f i et hewever | ther e wae minimal evinenca
indicating a positive relaticonghip hetween bed illpers and

h.n-oacihg cdirtance froom a health care fgci);tv Ty 7 1af<>'
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artiele, Mar: ingen  (1944) comment ed that differential

Roceecibi bty could bhe sl factively portrayed with a “time

citrcle” rathe than a " “pAace cirecle’ ac impt oved
traneper ta'ion routes hhae made  wuban hospitals more
arceccibhle te st ]yiﬂg 3reag . Shannen and Dever ( 1’974) K

sraoested that percnjved travel Fime migh't better‘represéni
meacin e of patient ;ffmrt than obhje-ti e cloek time” '
Patient vigin dratinatic studien bave also heeH::sed

to investignte the influer e ~f factirc athar than distance
on 68t‘““' flow patterne. Sharp and MeCarthy (1971) etudied
patiznt  ~rigin-eatination utilization data  frem three

A v A "fateé. ol canc JTued thoat the ma jov ity of Dat‘ients

tr o ol )la! to the "onraat hospitgl fove ca' e /\dd;tiona]]y'

pat o mote arpaar el by he willing to travel grrater distan-as
(oo epe istizad care. and travelling di%'““f‘ was  faund  te
hea pe- it aly  related to- the P th “F haepital stay.
fashebur . “hannon and M- tonor (17 noed patiomnt

origin-deetination da's  tov jnveetiante the influence of

SOC I ORCOIY M e fartor - and ~isgtance oy - acceagibili ty . Qf
ser dee.  Thev  feoied  tha! digtance wa~ inpor tant but that

the 'ovige i "l ital o af playgic fnn e et necessév'ily
bhaced privnr il o A ceccihility (Rachshur . Shannon &
Metzner. ¢+ 71 OF '"he poati-nts studied. 43 indjcated that
thev wiuld gn to 'ha horrita!l e ovmendet by theip phygician

tonerdlogg of dite ppraximity

Iy sum 1y, although dietance minimization is obvinysly

at Smportar' determinant of ratient arigin-destination flow



70

»

<« patterns, hospital characteristics and pafient factors are

also influential. ' ' o a

2.5i2 Delineation of Service Areas and Service Populations

oy

A natural 'oqtgrowth folloWing the determination of

_patjent'utilization patterns® was the deliﬁeatfonuof hosbita]
sérv{ce areas and . hpspigai servige populatioms.,l The
importance of defining a health facilities’ service
eohegitueﬁcy has been _pred;cated on the belief  that
effective and efficient plannjng were necessarily depe@deht
upon the accurate assessment of the geographic and
demqgraphjc characteristies of the pepulation to be served
(MacStrav1c, 1978) .~ ‘ |

Serv1ce area boundar1es have frequent]y been determined

by using prev1ously established adm1n1strat1ve boundar1es

for which census 1nformat1on was rout1ne1y collected. The-

Y
computat1on of ut111zat1on rates (for the serque areas)

assumed the existence of re]1ab]e'information concerning the
number of personAD1n 2 geographic area. IJ early studies,
hdsp1tal service areas were defined as "the smallest
°gqograph1c subd1v1sﬁon of a planning region whose hospitals
‘provlde the overwhe1m1ng bulk nf the patient days ut1]1zed
5§ the'pépulat1on of §ghe area” (Shon1cK.,1976, p. 61). It
was often erreneous}y assumed that those'persons living

. "o
‘within a service area sought: care . only &from facilities

located “within the service area. Thus, even in 1nstances

where a substant1a] number of residents crossed serv1ce area

©
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J'\‘,

boundaries for care, the denominator for rate calculations
was still incorrectly assumed to be the'population of the
‘service area.

One of the earliest studiég,'in which construction of
service areas was based on actual uti]gzation paﬁterns, was
done by Lembcke (1952) who, 1in an attempt to assess the
quality of Lmedical care, used age/sex adjusted ‘patient
qrigin-destinatioh 'dafa to compare abpendectomy rate§ among
twenty-thre@'service'aréas. Service area boundaries for the
study hQspﬁtals were made to conform to township 1ines‘(the
sm%]]est unif:for which U.S. census, data was ayailable),
with the majority of service areas‘accouhting for "75 to 95
percent of all hospitalizations of peréons who resided
therein® (Lembecke, p. 277). Unlike some researchers, Lembcke
did not assume that people. ;1ways receivéé care in the 
service area in which they resided, and thus, allocated
operations to the reéidence location of the patient
régard]ess of where the operations were performed. Lembcke
reéognized that his me thodo logy would have Timited
app]icat%on in cases where several hospitals served a
5aﬁiicu1ar serv}be area.

_In a later study‘¢;ﬁﬁleted in 1962, Poland and'Lehbcke
established equal-likelihood service areas by aggregating
townships., in the state of Kansas such that the. boundary -
lines represented the point at which patients were equally
predisposed to travel to particulaﬁ.study hospital(s), as

opposed to seeking care at.all. otheﬁ“hospitals - {Griffith,
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.1972) . Subsequent analysis of these service areas indicated
that disease complexity was Ipositively related .to the
distance travelled for service, éné also that hospitals wjth
specialized services tended to attract patients from greatér
distances than fhose lacking such servfces (Shonmick, 1376).
Later studies expanded the use of patients
origin-destination data using a service area concept withv
soméwhat limited success. DroSsqess, Reed and Lubin (1965)
used population data based on census tract boundaries and
computer graphic techniquesb*to visually illustrate the
épatia] relationship between patients and health ca}e
facilities. In a subsequent study, Drossness ' and Lusin
(1966, p. é4) suggested that birth‘ certificate data
classified by census tract could be used té -yield "a
reasonabiy good estimate of the ratio of toté] patients
being attracted fo each of the hospitals from all dreﬁs in
the cbmmuhity." Meade (1974) employgd a modified " gravity
concebt of bhuman interaction to establish sefvicé.areés in
thé rural state of Idaho. The gravitylconcept waé based on
NéWtonian physics which indicated that "the ‘potential
attracti&e,force bet&een two bodies increases with fhe
;product of their masses and decreases with the‘Eistance
between them" (Meade, p. 360). In'Méédefs study,' mass was
equated with the concentration of healfh é;re resources
" (beds, physicians, and facilities). Using zip codes .to

identify p@lién} Qrigin, service areas were established such

that a place supplying "60 percent or more of {ts patients

-
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tq one hospital was considered to be part of that hospital’s
service are<a" iMeade,‘p. 354). Meade acknowledged that this
model would have limited usefulness in urban areas whehe a
particular hospital wasﬂ unlikely to.service 60 percent or
., more of any one service area. _

A strategy simf]ar to that used by Lehbcke (1952\\and
Meade (1974) was employed by Paine and Wilson (1975) in an
Alberta-based study which was designed to assess whether or
not there was a surplus or deficiency in the number of acute.
care beds. These researchers used‘patient origiq-destination
information to provide a basis for divjding the province

into areas such that the majority of residents (greater than’

90%) located within a specific area opﬁ g

hospitalé also located within their resident§;rea.‘Péine and
Wilson used census subdivisions rather than general hospital
districts as the geographic baéis for thgir patient
oﬁigin-destinatioh study (hospital district boquaries and
census subdivision boundaries are not coterminous). Since
more than oné hospital was located within each szdfvision,
compar isons of hospital wutilization and patién} f Tow
patteens were compromised (Teixeira, 1975). Teixeira (1975)
analyzed the methodology used by‘ Paine and Wilson and
. recommended that analysis of ééute‘care hospital utilization
in Alberta be conducted using the general hospital disfrict
boundarigs since in most instances only one hospital was
Jocatéd;within each district, and since tiese areas could be

used to divide'thevpfovince into relatively small mutué]ly
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exclusive and exhaustive geographic areas.

The methodological limitations inherent # to
geographically ﬁapping service areas prompted researchers to
investigate the possibility of determining serVice
populations Withput'relyiqg on the delineation of a hospital
'[ service .area. In this respeCt, Griffith (1972, p. 65) was
“one of fhe first reseérchers to recognize the utiiity of
~calculating. “the proportion, or density of, use of each

a3

hospital by each “~small . population.” Constructing: a
uti]fzation matrix which showeé'the number of persohs cdming
from all geographic areas- to all hospitals for a given
region,fGriffith calculated two indices: the'rélevance index
anéqfhe commitment index. The relevance index (RI) was used
to denote the proportion of total admissions coming from a
panticulér area which uséd a specific hospital, and
rebresented the héspjtal's relevance or marKet.penetration
in the area. By multiplying each area population by its
réspective‘ refeVance index, and sUmmating these values for
all small areas, a hospital’s servicé population could be
estimated. The commitment index (Cl) reflected the
prbportion of total hospital admissions committéd to‘.eacﬁ
small area by a given hospita],'and'was representative of
+ the degree to which a particular hospital servjpéd different
small areas.
Bay and Nestman (1980) modified the. relevance and
commitment indices, applied.them to Alberta utilization data -

.and demonstrated three important prihciples. First, and

- : I
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perhaps most importantly, these %esearchers demonstrated
‘that 'hospital.service‘populaTions ¢could be "defined without
direct associétion with a geégnaphic area" (Bay ‘& ~Nestman,
p. 680), and that their methodology could be appTied not
only to single hoSpitéls“ but ., could be used from' a
provincial perépqptiveb? to investigate many hospitals.
Second, it was shown that uti]%zatdon  measufes other  than
.admission data could be used in pérxéabita‘compérisons of

' ot
resource allocation and " - uti]iz@f%bn. . Lastly, - these

-
-

researchers ‘introduced the ijdea that the consideration. of

homogerfeity assumptions pertaining to physician practice and

referral patterns, and ‘ hospita] specialization were
important when either the relevance or commithent indices
were used to measure aspects of association between
hOSpité]S and districts. Although Bay.and Nestman’'s analysis
of 1971 Alberta utilization dath ¢emonstratea significant
variat{on among the hospitals and the hospital districts
with regard to resource allocagion and Qtilization, thege
was some indication that the homogeneity .assumptions‘ noted
by the researchers could not be assumed, and therefore,
comprehensive interprefﬁkion of the results was limited.

In the following section, a brief feview of some of,{he
ways -in which ﬁatient origin-destination data have been‘used

-

to co*pare resource utilization is presented.,, Q;

o
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2.5.3 Comparative Studies of Resource Utilization
Comparative analysis of resource utilization is
dependent: upon the calculation of comparable rates. Bay and

Nestman (1980, 1982) and Shaughhessy (1982) demonstrated the

c

utility of wusing per capita utilization mgasures based on

patient origin-destination data in order to evaluate the
& . .

performance of a fealth care system. Specifically, these

researchers advocated the use of population-based measures
a

rather than specific - ut111zation statistics such as
admission or o&cupancy rates fog' either, hospital‘ or

\

district/area ~comparisons, since the latter do not account
for patient travel across stddy area\ boundaries or the
influence gf supply on utiTizatiQn Shaughnessy (1982)
summarized two me thods that have been used to’ calculate‘\i r
capita measures: the communtty-based {CB) method and he*
proviger-baseg (PB) method. CB pers capita utilization rates
_are der1ved by de11neat1ng a geograph1c area, summating the
health serw1ce utilization of .all res1dents in the area
regardless of where the utilization occurred, and then
dividiné by the total population of the area. Provided that
the .populations in _the geographix areas that are being
Comﬁared are homogeneous with respect te sociodemographic
and. health sery?cevgfdv1der character1st1cs and the number
’ /S

of ,age-sex adjusted populat1on mean1ngful ut111zat1on
. . . ) . .

rates.can be derived. ‘-

The PB, method uses the relevance 1ndex as - outlined by

\3\ . .
Bay and Nestman (1980. 1982), and Griffith, Restuccia, ‘and

S
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‘/,i |
Tedeschi (1981) to specify the population serve by a
ﬁrovider or group of providers by "allocating (tg the
providef groub) portions -of ‘the population from each
commuhity served” (Shaughnessy, 1982, p. 63). The summation
of the portions of populations yields the denominator fey
per capita meésurements,‘whi]e the numerator may be the
total resource use or cost incurred by the provider. With'
this method consideration should be given to the fnfluence
of " hospital size (overhead costs may be h¥gher in smaller
hospitaTt), avéjlabi1ity of specialized technical resources,
as well as the imfluence of sociodemographic characteristics
of the population groups obtdining serQice.

The .purpdse of the an;lysis genera11y determines the
approach used. For example, Wennberg and Gittelsohn (1973)
examined population-based utilization rates, fof Vermént
residents using a CB method and found significant variation
in resource utilization. ~These  researchers estimated the
amount of resources contrjbuted by hospitals to a given
service area by "allocating facilities to each service area
of the state in proportion to the use of these facilities by
residents” (Wennberg & Gittelsohn, p. 1103). The summat{on
of all hospita’"s contributions provided an estimate of the.
total reséurce commi tment Io‘a particular service area. in a
later study, fhesé same researchers expanded their analysis
to six New England states,, and Found'that surgical resource

utilization variation "was not caused by differences,}n the

| supply oftre50urces alone" but was also due to_"differences
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t

in /%he style ‘Of medical practice of local physicians”
(Wénnberg & Gittelsohn., 1982, p. 123).

In a8 recent Alberta study, the AHUC (1981).divided the
province into thirteen ré;ions, and used the CB méthod to
compare the regional surgical utilization tates of twenty
different surgical procedures. Two major limitations of this
study hinder interpretation of the reported rates. First,
the regions do not appear to be homogéneous with regard to
the' sociodemographic characteristics of the pppulations, or
witﬁ regard to the avai]abilit. of specialized medical .
r@sOuries. For example. » norfthern region with two small
hespitals (each having lees thard 50 beds) and a sparsely
distributed population nf approvimately 20,000 has beeﬁ
compared to the metropolitan areas of Fdmonton and Talgary.
Second, the populations of some of the small areas may n~t
have been sufficiently 1arge‘éo yield relidble and sstable
statistics.

With regard to PB analyses., the research of Griffith
(1978) and Griffith et al. (1881) focussed on the
development of PB per capita measures A recent monograph.by
ériffigh (1978) détailed éighteen PB per capita measures
which could be wused to evaluate aspects of hospital
'performance pertaining to the quantity, cost, and quality of
sé{vicg delivered, and also delineated a methodology that
could - be used to _clustér hospitals that served a comhon
area. Griffith recogn%zed that the quality measures wére

quite limited, and also suggested that his methbdology
¢
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required further  refinement to account for case-mix
differences among,hosbitals. The practica¢. application of
these PB measures in the state of Michigan illustrated the

potential usefulness of such measures for hospital planning

purposes (Griffith et al. 1981). It was, however, evident
that the case-mix adjustment problem remained to  be
resolved.

Stockwel1.(1877) used both CB and PB measures in an
investigation concerning surg{cal rate variation“in Ontario.
Although this étudy suffared from a number of methodological
problems, perhaps the most serious limitation concerned the
researchers stated assumption that .PB and CB (different
terminology was used iﬁ the study) utilization measures were
alfernaiive measures which could be expected to yield
similar surgical utilization rates. Although it was
difficult to determine exactly what had been done in the
study, the researcher did not seem to realjze'that‘thevPB
and CB methods measured surgical utilization from’ different
perspectives, an%jthat there was qo‘predictab1e relationship
hetween the results of the two methods.

Shaughnessy (1982), in addition to explaining the

- . < .
derivation of CB and PB measures, used fictitious, data to

gfovide a brief introduq{ion to the ways PB and CB measures
could be used simultaneously tp convey information regardiné
resource allocétion and utilization. In a .very recent
reports, tw6 researchefs have émp]oyed this strategy to

partially resolve an important health care problem. Bay and



Nestman (1982) concurrently analysed PB‘and C? per capita
measures to provide an empirical basis for hospital bed
reallocation within the province of Alberta. The major
contribution of this research lies in its demonstration that
both hosgpital -and district pérspectives are needed to
provide the conceptual foundation necessary for an
understanding of utilization and a]locatioé measures, and to

provide information relevant to planning and policy

decisinn-making.

2.5.4 Summary

From the previous discussion, it is apparent that over
the last forty years there has been a gradual evolution in
sophistication toward determining a hospital’'s service
population, and the derivation of ber capita utilization
rates; Researchers were initivlly Poncerﬁed with delineating
actual geographic regions which would contain the majority
of the hospital’s servﬂ;é population. In this respect. many
studies used distance variables to predict hospital service
areas. More?%éallstac service areas were developed once it

T

was forma1{§\\recogn1zed that jurisdictional boundaries did
not preVentvpat1eng§ifrom seeking care in ggjacent reg1on;,
and fun&ﬁgr .t?§¥jqa patient’'s choice of care facility was
related to-a hﬁmber of diverse influences.

§ubseq?

qgélibsearch‘by GFiffith'(1972) demonstrated the

-

utility of dgz Eﬂng serv1ce populat1ons by determ1n1ng the

proport1on of ‘each d1s@r1ct sePVed by a particular hospitat.

“&:\

- B
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-«
Since Griffith’s (1972) study, Bay and Nestman (1GR0, 1QR2),
Griffith (1§78). and'Griffith et al. (1981) expanded the use
of the relevance and commitment indices and incorporated
patient‘origin destination data t»n derive CR and TR meaci mg

nf per capita resource allocaticonm and utilization

?.6 Summary of Literature Review

This review demonstrated that a theory of surgical
utilization has }et to be established. This is in part due
to a lack of Gnderstandiqg regarding the nature of swgical
utilization, Weseafwhers attempted to e¥amine the
determinants of surgical utinzation, but have largely been

tinable te agree on the relative importance of different

factors, and have often neglected to study the interaction

¥

‘of determinant effects on surgjcal utilizatinn. Reported

¥

¥ .

varijations in surgical utilijzation rates among similar
regions. as well ac repnrts of rapidly escnlating surgical
ratee. were shown tno have lad to a]]egafiﬂnc e f UNNECePsgar \

csurgical utilization

\ o

A review of surgical wutilization ra"§ in Canada
provided a qgef~ al perspective prior to the discussion of
selected acnects concerning the sivx eurgiral categories
chosen fo s tudy . Qufgical utilization rate ariation wae
associated with all sir procedures among a'eas in Alberta,

Canada. and the United States.

” L
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Th the last section, methodologies which involved the
use of patient origin-destination information were reviewed.
It was shown that tH;re had been é gradual progrecéiog from
the basic realization that arhitrary boundaries didg not
circumscribe patient’s care seeking travel patférns. to the
development of sophisticated methodologies which could Se
used to outline hospital service populations without relying
on the initial delineation of _a geographic area. It was
noted that the CB and FPB methods of deriving per capita

a
measures dalineated different aspects of hospital and

gzoovanhiv area association, and that recently, researchers
bhad recognized the utility of using CB and PB measures in
concert  teo pfovide A comprehensiie perspective of a Health
ret vice evetem s performance. )

The ufiiifv of wusing CB or Jg methods singly depends
tupon data availability and the nature of the problem to be
investigated. The CB methed is technically easier to
per form; however, s ce the derived measures are referenced
to  the residents of a pafricular area, inten—hospjtal
coypAar i sons are not;oﬂncible, and therefoeore, inVestigat%onv

into resource M ~1location, or health service system

!

A oa~ter igtics as determinants of utilization'are hampered.
With the PB method per capita measures a'e more difﬁicult to
caleulate s}nce cervice nppulatiOng must_be established, and
ﬁﬁg influenée of case-m;x differences among hospitals must
’ THe PB

method does allow one to assess a particular provider's .

be removed if comparative ‘analyses are involved.



relative performance since utilization is linked directTy to
a’hbspita]. Ultimately, résearchers will likely find that a
combination of CB and PB measures are needed to establish a

tealistic perspective for the interpretation of utilization.

allocation measures. ,
__/’/

In conclusion, this review has indicated a numb€r of
pertinent. methodological considerations which are important
to incopporate into a‘gtudy of surgical utilization rate
variation. ‘Furthermdre, it is apparent that a longitudinal
anaTysis of surgical: Qtilizat{on rate variation in the
province ‘of Alberta has notlprevibusly been attempted. In
the following chapter the,methodo1ogy‘used in this study %si

.outlinea.




~ CHAPTER III

| MET?ODGLOGY] .

In thig. ehapter thé formulation snd implementation of
@he; stpdy /ﬁethodology is descrjbed through dfscussions
pertaiﬁing to three faétors;._i) . the,

\devélopment of  a.
research sjrategy, 2)ithe‘data sbd}ces Qsed, and 3) the data

analysis stratéa}es.employed. .

, 4
3.1 Research Strategy .. . = L |
' The impetus for this study arose when it bwasj noted
“that, "alghough many' researchers had investigated surgicai'
utilization rate wvariation, the methodo}ogies used fo
examine the,phenoﬁenon were often inadequate, and therefore,
it was conceivable -that rate variation ﬁas in 5arfﬁta
reflection of.,methodofbgicaT variation ormdapa déficiency.
The primary objective of this study was to iaétebmine"an
approprfate methodology for the comparison' of shrgicaﬁ
-uti]izatfdﬁ*ﬁatés”;ﬁdng regions:df“fﬁe prov%ncé of Alberta K
“over thé’ eight-yéa}Aperiod extending from 1971 .to 1978. In-
order to facjiitate the development of a research strategy.
o ‘meet‘thié dbjecthe»aAnumber of‘stgps were employéd (see
Figure 2).- | |
Pertinent literature was reviéwed 16 order to
investigate surgical utilization trends and determinants,_
and to examine research ‘methodo1ogie$. suitable fofﬂ

calculating” comparable utilization rates. Following

¥

completion of the literature review it was evident that the

- 84



Figure 2

Reséérch Stnafegy»
\"

.

~Literature review '

: ! :
Selection of the Community—based method - *
' " of computing utilization rates

1

Selection of surgical procedures used in analysis

'

Abstraction of relevant PAS and census data

Y

Analysis of surgical utilization rates using
a provincial perspective for the years
1871 t0;1978

~ Analysis of patient flow patterns and surgical
utilization using a hospital and an area
perspective for the years 1971 to 1978

}.

Ahalgation of hospital districts into larger
' areas ‘ :

-

'

Analysis of surgical utilization rates in areas
s - .
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- determinants of surgical service utilization were bdth
. d1verse and complex, and fufther that no generally accepted
'theory of surg1cal utilization ex1sted The absence of a
theoretical fOundation to facitlitate hypothesis formation

and testing, and the natqre jbf the problem being

investigated meant that seléCtion of an experimental:

research design was prematdre, and thus, _iﬁapprdpriate.
- Therefore, a descriptive explofatdfy approach was sé]ected.
A longitudinal retrbspective design was chosen since
determination . of fhe pattern of sUrgicaT uti]ié?tioh rate
variation was of igierestj andf'sihce "neither data 'nor
édequate _resources were available for the"implémentation of
a case study or a prospeétiVe study. Previoﬁs]y, reseafbhers
1nvest1gat1ng utilization and resource allocation in Alberta
' have analyzed one or two years of data maKing trend ana]ys1s
1mposswb]e (see, for - examp]ev AHUC, 1981; Bay & Nestman,
1980; Paine & Wilson, 1875). Due to the controversy
surrounding surgical uti]ization‘ rate variation it Las
considered important to'establfsh the pattern of variation
over a nu%ber of years, thus a longitudinal approach (rather
than a éboss<sectional approach) was chosen. |

" The derivation of a. suitable research design, which
would facilitate la descriptive analysis of 4surgica1
utilization, and the se]ection of appropriaté dafa_and‘data
analysis strategies were conducted while rehainjng cognizant
.of ,the‘ deficiencies noted in previoUs'analysés of surgical

utilization rates. A review of pertinent methodologies

-«

na



‘"_1982). Determination of the presence . or
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A
indicated that there had been some progressive .improvement
ot . 2 : . .
in the methods used to- compare utilization among small -

areas. As such, ‘it Waé"evident-lthat- patient orig{n—

'destination information could be used to-compufe comparable

per capita surgical .ufilizatioh. fatbs using the methods
pioneered’ by Griffith (1978), andiBay and Nesimén (1980;

;

absence - and

~magnitude of’ surgical utilization ‘rate variation among

selected aréas in Alberta coﬁSﬁituted the problem to be
investigéted; therefore, an ana]yé{s thch focussed on the
surgical rates aésociated_with”bertain geogpapﬁic areas (the
CB me&hod) was.thought to be. more appropriate'than,analyses
of the surgical utijization.Jrate; associated with the
senv;ce populations of a ‘5articular.provfdér of group of
providers (the PB method). A CB method of calgulating
surgical ~utilization rates was chosen rather than éfther a
PB. method or the combined.application-“of both CB ana P8
methods. It was recognized that thé sihgular?yse of fhe»CB

method .would ne%essarily ~limit any discéission of the

" probable  reasons for rate variation since theré’wou1d be no

direct linkage between the calculated utiliiatjon'rétes and

specific “institutions. Also, the CB method was unlikely to
72 . ’ '.‘

yield information that could be applied to t“rqsqurce

~allocation problems. Use of the PB method. would havé

provided an opportgnity"to investigate the effect of certéin
o . - .
health service system determinants,, - and  to compare

utilization rates - from a hospital perspective: However,



sfurther refinement of the PBfmethod is required to adjust

for the case-mix differencesﬂ among hospitals that could
','potent1ally 1nf1uenceklper ‘capita meaSuree and thereby
confound an investigatton .of_ surgical uti]ization rate
variation. This'stUdy was;conoerned specifically- with ‘the

1dent1f1cat1on of surgical ut111zat1on rate var1atlon among

.
4

'geograph1c arels, not the exp1anatﬁons for var1at1on,. and
therefore, the CB method o? calculat1ng surgical ut1llzat1on
rates.wae_constdered most suitable. ‘ |
In sommary,‘ the research,'strategy for fthis/ study’
“involved tne calcu]ation}of per capita sorgical uti]tzation
.rates for ‘Betected areas. in Alberta using 1ong1tud1na1
retrospect1ve data and the app11cat1on of a  CB metHod of
“computation. vThez der1vat1on of ut1l1zatton rates for ‘the
time .period from 1971 tg 1978 perm1tted 1dent1f1cat1on of

,certain'suriical Aut1l1zatﬂon trends. and an assessment of

'the'-patter s and‘magnttdde of éurgica]. utilization ‘rate
variation; ”hence¢ i'tneMﬂoojectiveé'bof thte Study were
rea]ized - | |

.)'

| In the fo]]ow1ng two sections *the data sources and data
ana]ysts strateg1es are d1scussed The discussions réflect
an emphasis on the development of a valid and reliable

methodology . ' i - ‘
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3.2rData'souhLes‘ . . .

In this section the : three data sources used for the

analyses and aspects pertinent to data manipU]étion are

' discussed. Since the ‘majoﬁity of data were obtained from '

o

provincial and fedeFSl\\<:jVérhment sources, critical
‘evaluation. of the quality \of the data was not possible due

to its volume and the intricate data col]eca;oh processes '

~which involved - large numbers.of peop]e{'Thi tYpe of data

have been collected for many years, and quality .control

L}

Qhécks .are routinely appiied by_thbse responsible for datq
cp]iection and étorage.-lt was,’ thérefére,,assﬁmed that the
1ike]iﬁood of serious data deficiéncy was rehote, and
fUrther,' that '-dué .%6. the random occyrrence " of

inconsequential error, the data were not biased.

3.2.1 PAS (Professional Activijiés Studies) Data

The primary data source for this study consisted of

hospital  patient discharge files for the years 1971 to 1978
which were -abstracted from computeﬁ iapes contaihing
Professional Activities Studies (PAS) data for all hospitals

in Alberta. Data pertaining to acute care. utiiization .for

all hospitals were obtained to facilitate comparison between
surgica]tutiliZation and acute care utilization. The data
concerning .’sUrg}éa]'lpatiehts included: 1) .the . primary
'diagnosis and_surgfcal procedure; 2) age-and sex" category,

3) length of . hospital stay, 4) hospital and hospital

: /
district code pertaining to the locationof surgery, and 5)
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\

\

v»the~ HoSpita] district ‘code 'referr'ng to the patient’s
. | eferring,

reSidencef Althodgh' other researchers (for example,  AHUC,
1981 -and Rutkow and Zu1dema, 1984) exam1ned a.large number

of‘.surg1c procedures, only data . for six categories of

surgery'were abstracted, as an examlnatioh of all ~surgical

uti]ization in the proVihce _was beyond the scope of this
thes1s | |

Select1on of Surq1cal Cateqor1es

The selection of surg#ca] categor1es used in this studyv

was based on severa] cr1Uér1a Initially, consideration was

given, to the 's1m11ar1tyv of surgical data over the
eight-year time span of the study. PAS data are referenced

' ,to?surgice] brocedure codes and the*coding . procedures have

not remained constant. From 1871 to f973 the Hospita]
Adabtation of the International Classification of Diseases
(H-1CDA) ’‘codes were used, and from 1974 to 1978 the second

edition of the H-I1CDA codes were used. ‘Therefore, it was

'becessary to select procedures whose coding had not changed

‘ substantia]]y,(See'ﬁppendix A.t for a comparison between the

two coding systems in relation, to the procedures chosen) .
After this initié] consideration, six categories of syrgery '

(appendectomy, Caesarean . section, prostatectomy,

cho]ecystectomy, hysterectomy, and'. tonsillectomy and

adenoidectomy) were selected. These categories included
discretionary and noﬁ:discretionary procedures, some

controversial procedures, frequent%y occurring procedures,

~and those procedures often referenced in the literature. A’
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/
. “’ .
review ofziiterafure regarding these categories is contained

in section 2.4 of this thesis. - S
The PAS Qata Were réadily'availabié thus‘obviating the
need for ‘a“ é;mp]iﬁg or data collection process; however,
thefe wehe,tﬁo major disadvéntéges to using _these data.
First, theée~is a substanffa] time lag in the»ré]ease of PAS
data which results in researghérs ana]yzihgk}data several
years- out of date!: At the time tHat data analysis was
- undertakKen in thi§ study} 18978 data were tﬁe most | recent
available. This delay in(data availability may be Qf conéern
to planners who would rather use nmobé .reééht information.
However, PAS data are the on]y;compﬁehensive daté available,
and the’tjme'ana costs associated with trying to obtain data
through other means is prohibitive. Second, .it should be
recoénized that the PAS data reflect actual utiliiation;
which may or may not reflect need. While pianners may desire
measures of surgica]’need, currently a safisfactory measure

. of need does not exist.

3.2.2 Census Data'

| ..The second data set consisted of census data for the
yeafs"1971 and 1976 which were used to derive the district
pOpulatibng.'The census data were arranged by nineteeﬁ age

groups, by sex, and by 102 hospital districts.

Population Projections
It was .critically important to select a valid and

reliable method ' of projecting the population for the



.
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intercensal §tﬁdy years (1972-1975, 1977, andv'1978), as
' following age-sex staﬁdardization; these ‘figures formed the
penominatoré uséd in the rate calculations.. Two geneEaT
’projection models were examined: 1inear: and exponentiéﬂ
mode]sz'Gﬁven that the :méjor, determinah£s of pODUTation
growth or decline'aré births, deafhs,”ahdfmigratioh it was
d{fficultltb postulate "a set ,6? ‘demographic condifions
under whicHi the® population would increase or decrease by
arithmetic progression” (Sh&roék & Siegel, 1973, p. 377).
Therefore, a tinear model was not selected bé;ause its use
involved the implicit ~assumption that the bopulationw
ihcreased\ or decreased by a cehpain number of persbns”per
unit of time. : 5

The ‘*seiection- of an exponentia] projectipb mode 1
provided a way to reflect the bcompounding nature of
population growth, and’ fo‘ project a realistie pattern of
growth. The available populétion data (1971 and 1976 cénsus
data) were pémpared, the constant rate of growth was
calcufated. a;d this calculated rate was thén' used to

estimate the popu1afion for the intercensal years (see
: 3 .

Appendix A.2). Population forecasting models which may

incorporate natality, mortality, and migration information

were not used as this information was not available on a
district basis. The exponential model used in this sthdy was
thought to provide sufficiently accurate projections given

the limited data dvailable.
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~Age - Sex AdJustment I e

Fo

Prev1ous research by Bay and Nestman (1980) and Rutkow

:éhd Zu1dema - (1981) demonstrated the 1mportance of age and
'sex standard1zat1on of ut111zat1on data With respect to
th1s study, it wéé reeogn1zed that dUe to the age and sex
specific hatur of some‘of the surgipaa categories it was
neceeSary ‘to move the effect of both age and sex as
petehtial expﬂenatory factobe for surgicé1‘utilization“ rate

variation. While it would hayfl

j;en'desirable to standardize
the population being coneid‘ )i th respect to cultural and
. socioeconomic factors, neifhe; adequate data nor a method of
- ad}ustment wefefevailable; therefere, standardization of the
district populatione Was.1fmited to an age-sex adjust&ent.
It is important to recognize that the objective of age4sex.
adjustment is to provide,é means ef compar ison 5etween areas
whose population’s age-sex structure may be very. different;‘
thus, the s%andardjzeagveUrg@pal rate is not meaningfu]f{n
and of itself. In order io' differentiate the ceneus and
census projection ?iguhee“from the aée—sex adjusted humber'
of persens' in a district, the 1atter‘ were termed;,the
district service popu]atﬁon fo]]owiﬁg Bay and Nestman’s
{1980) definition. The.'district serviée populations were"
obtained using Bay_ and Nestman’s (198b) indirect method
whieh involved a-weighted-sum approach (see AppenQix‘“A.3).
These service population figures formedrthe denom{néfors

used in subsequent rate calculations.
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1 3.2.3 selected Government RepoFts

The final data source u;111zed in th1s study were the |
annua 1 reports regard1ng hosp]tal services’ issued ‘By the
pravincial gdvernment From these reports it was p0551b1e to
vd1scern the humber of hospitals and their bed complements,
the hospita]kdistfict boundafies (see Appendix A.4), ~as We11
as certain 1nformat1on regarding the number and 1ocat1on of
the '.surg1ca] manpower resources in the province. The
”'selection of hospi§a1 dietricts as the areas ufoe initia]'
study ‘was ‘based on tHEee factors: 1)'Te$xejra(s (1975)
analysis had.cone1usive1y dehonstrated the utility of wusing
hospital districts, 2] census data for the hospital
diétricts were available, and | 3) hoebital dlstrlrts
const1tute the adm1n1strat1ve unit for hospital planning. To
ensure that reasonable validity of measurement was atta]ned,
the district service populations in the ereae studied had to
be‘of sufficient size to yield stable statistics, and the
region (the province) under study had to be reasonably
self contained with regard to the provision and utilization
of_‘medicale‘services {n' order for the study region to be
regarded as a closed sytem. With regard to the first point,
care was taken to aggregafe the hospital districts such that
tﬁe resulting service bopulatien sizes were large enough to
yield stable stafistice. With regard to the latter point,
since the majorify;of Albertans are covered by provincial
hospital and medical jnsurance, it was reasonable to assume

i

that most residents received medical care within the
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province, and therefore, the closed system assumptidn'"was 
reasonable.  This assumption  was’ necessary  since
population-based per capita utilization rates were used - in

. the analyses.- e

;.S'Data Ana]ysis Strategies '
Fo]lowing'the gelineation~of a reéearqh 3S}Fategy and
the seléction of éppropriate data,‘thfegufypgs of analyses’
were undehtaken in order to meet ftﬁé dﬁjéctives of this
study. Exp]anations.,regérding'f5e§é;analysés are presented

below.’

3.3.1 Provincial Aha]ysié’ SRR s

| Using a provinc%af'perépective, pomba}isons were made
between surgical utiiizétion data and‘acufe care utilization
data. Comparisohs améng the number and ratesof separatiomé
and the days‘ of hospital stay,f éveragé .1ength of sfay
(ALOS), and othér selected utilization sfatistics_wehe used
. to provide general information, Priovincial surgica1
utilization trends pertaining to the.é X categor;és chnsen
for studyzwere also examined. The denominators used in the
rat€ ‘éaWcu1atiohs Qenez O?fainod from {971 and 1976 census

: i

data —-and from ingercensa1 ponuiation projections (See
Appendix A.2}  The numeratars were calculated by éggreéating
the utilization datatgver all hospitals Qnd districts in the

province. As such, this analysis répresented a macro or



96.

Qenena1° apbhoaoh '_and ‘was - des1gned to provide“afbroad,
perspect1ve of surg1ca1 utilization in "tbe province;” moﬁev

.deta11ed 1nformatiob was obtained from the 'subsequent
'analyses. | | | « —

3.3.2 Patient Origin-Beefination Trave1'Pat{erns‘ S ba;

x ' In order to prov1de background 1nf%rmat1on pert1nent to
the exam1nat1on of surg1ca1 ut111zat1on rate var1at1on, and
to' meet the second obJect1ve of th1s study, pat1ent travel -
patterns were examined. It yas“thought that, 'shoufd :
subsequent analysis f{as outlined in section 3.3.3) reQea]I

| significant rate - varfation | among siﬁi]ar'.areas,
explanations regarding'this pheﬁomenon hight be Faci]itatedi,

. °

by information concerning - thch hospitals served a
particular area or a?eas and the degree to which pat1ents
trave]]eo ootside their resident d]StPlCt to obtain surg1cal'
care.

Patient origin-destination batrices-iden;ical fo-;tbosebff'
descrihed by Griffith (1972)' were constructed for six
surgical nategories for each of the eight vyears stud1ed
(i.e;; 48 matrwcee) by crass-tabulating data concerning both
the. number " of" separat1ons and number of patient days for the
general hosbitall districts (origin);«‘and the bospitals
(dest1nat1on) 1n the pvov1nce From these mafrices it was
poss1b1e to determine the - hosp}tals used by d1str1ct

residents, .and conver sely, the districts served by ehch

bospita]. Using a methodology -sipilar to . that ‘used in



“to the d1str1ct in wh1ch the hosp1tal was located As such;-f

Raasok's (1979 ) study, relevance and'commitment‘indices were
used as measures. of pat1ent flow (see Appendixb A.5). The

relevance' 1nd1ces reflected the tendency of patients to

J.

remain within, or leave the1r res1dent district to. receive

surgical care. The commltment indices measured the'degree to -

-

whlch:a}hOSpital served patients located within, or external

the relevance indices prov1ded 1nformat1on from district

'7perspect1ve, vwh1le a' hosp1tal perspect1ve was Conveyed by

-~

. !
us1ng each of tHése perspect1ves are discussed below.

_”Men1pulat1on of the large data, f1les involved - in these

analyses was accomplished using a system of’  computer

' programs des1gned by Nie, Hull Jenkins, Steinbrenner, and

‘Bent (1975)

D1str1ct Perspectwve
I

The three ranalyses perfbrmed 'hsing: the"dlStrict'

perspect1ve were de51gned to. provide 1nformat10n concern1ng

y’T)' ‘the relat1onsh1p between hosp1tal s1ze (measured

’ :

accord1ng ‘to the number 6T‘Pated beds) and ‘the tendency of
/

patlents to rema1n W‘thln the1r reSIdent d1str1ct to recewve

surglcal care 2) the number and- dest1nat1on of patients

,leav1ng thelr resident’ area to receive surg1cal care, and 3)
a cbmpar1son of the ALOS of pat1ents_,who remained within

their resident area for 3urglcal care and those who obtained

care at hospitals not lgcated Within't@eir resident areai

ES B
Y

97,

]

'the commitment indices. .. The spec1f1c analyses undertaken B

!
!
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Initially, a pat1ent f]ow mafr1x which 1ncorporated all
t'féf _ the hospitals ‘and )general 'hospmta] d]str1cts. was
constructed. The .information geined from a 'cre1imthaby_
examination-tof 't%é' data provided the E;tionate_used to
collapse the matrices into smaller, hore‘¢minageab1e grocpSI
of hospitals and hcspita1 dietricts. For the first analysis,
the hospital districts were assigned to one of .tour‘
o categortes based on the size of the ﬁcspital(s) located in
the distr1ct Although th1s designatton, was -'sqmewbat
arbqtnary, it was based on the fact: that hospital!stiee
'naturatty'feIIeinto sma]T (8 to 49 beds), medium (50 to 299
beds). and ldrge (300+ beds) categories The medium-sized

(

hospitals were sub- d1v1ded 1nto two groups (50 to 99, and
| 100 to 299 beds), as ‘the difference 1n*the scope of’services
_providedl by a 50-bed ‘and a  200-bed hospital ‘may ‘ be
sucsteﬁtia].' Uikewise, the hospitals were QEOUped according
to‘tce number of‘reted beds. A patient ortgtn-destination
study was then conducted, and the percentage of residents
stay1ng within each of the four district groups for each of
the,‘eix surg1ca1 categor1es was ca]culated (the relevance
index of the district group to the hospitall(s) located in
tbe same district fgroup)t It was, -therefore, possible to
examine the relatjonship between 'hospttal size:.énd the
extent to which patients remeined within, or left their
. qeeident district foc surgical care, and to assess whether

< or not there héd,beenfé“change in'-this relationship over the

time period from 1971 to 1978.
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In the second distriet analysis, assessment of both the
number of patients leaving a. particUTar area, and the
location to which these patients travelled to receive care

Was5 undemtakeﬁ\ Due’ to the cumbersome nature of the large
SN O\ .

\

:'data f11es it was: necessary to aggregate both the hosp1ta1s
and the hosp1ta1 dtétr1cts into groups so that meaningful
interpretation of botﬁ separation and patient day;&Gata was'v
possib]e.x A]though' numerous ways existed to aggregate the
data, only two were performed. The resgltant aggregations
’;corresponded ‘to those wused in vthe' analyses of surgieal
Utilization rate variation (see Section 3.3.3). As such, the
hospitals and hospital districts were aggregated twice to
forﬁ: 1) a metropo]jtan, regioha], and rural _greuping, and

2) six areas desighated as ‘Calgary, Edmohtonz Grande

Prairie. Lethbridge, Medicine Hat, and Red Deer (see maps C

and D in Figure 3, p. 107). Relevance indices which
reflected the tendency of area residents to remain within,
‘or leave "their resident district to receive surgical care

-

were ea]cu]ated for the areas in both groups.

In . the ”third district analygis, separation and
patientwday information from'the previous analysis were used
to calculate the average 1ength of stay (ALOS) of res1dents
remaining within, and leaving their resident area to obta1é.
surgical care. Subsequently, it was possible to determine‘
whether or not ALOS varied according to the. location of
surgeryﬁs?and to examine theAALOS trends over t%e'ejght-year

time period of the study.
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Hospital Perspective

L

Ln order to pﬁevide information‘whicﬁ wou]d‘cerrespond
te the previous analyses done from the distriCF perspective,
the same hospital district eggregations were used; however,
: the analyees were done us{ng a hospi}a] perspective.lThe‘ﬁwo
-analyses ano]ved: 1)>the determination of the percentage of
sungieé1 ,separatione committed.‘by cértain hospitals to

“selected geographic areas, and 2) the calculation of the

percentage of separations.and days of stay geneﬁated by

selected groups of hospitals. ' , 5
“For the first analysis, the patient 'origih-destinatidn
matrices for both the metropolitan/regional/rural

aggregation and .the six-area aqggregation were used; to
calculate commitment ”indiees using the method described by
Griffjfh (1972) and Bay and Ne&tman (1980)  (see Appendi x
A.5). 'These calculations perhitted assessment of the degree
to which selected groupe of hospitels allocated their
resources (separations) to the areas in which"they”were
focatea}‘ and 'tol all ofher a}eéé. By combining this
informetion with that obtained Ffem the district perspective
analyses, it was possible to ascertain the demand_pTaced on
resident area and non-resident area hospitals as a
consequence of patient’'s travel patterns.

In the second analysis, both separation and patient-day
data were used to calculate the total number of separations
(or days) generated by a particular group of'hoepitaléeas a

percentage of the total number of separations (or days)

.
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generated by all hospitals”in the provihcel-The information
from 'these calculations 1nd1cated which hospitals were
perform1ng the maJor1ty of - the surgvcal procedures studied,
and QJ o provided an opportunity to compare the percentage

of separations to the percentage of days generated by the:

differént hospital groups.
. In the fol]ow1ng section"thea‘procedures used to
undertake  the analysis of " surgical ﬂptilizatjon rate

variation are descr ibed.

[N

.F .

3.3.3 Analysis of Surgical Ut111zat10n Rate Var1at1on

The - community- based me thod outl1ned by Bay (1982),
'Gr1ff1th et al. (1881), and Shaughnessy (1982) provided the
basic conceptual framework for derﬁving the rates which were
uséd in the analysis of surgical rate variation; howeverw
this framework largely. igpcredlcone important- practical
aspect. Prior to calcutating 'community—based Qti]ization
rates,vit is necessar§ to divide a region {(e.g., a province)
into small areas such that the areas are as homogeneoUs as
.possible with regard tO'the presence or absence of factors
likely to influence surgical utilization. It is only in this
manner that accurate comparisons can be made amcng areas.
In hany studies little attention has been:‘.paid to
the relat;onship betweeh: sGrgica] utitization rates and
dissimtlar study areas. In this study, four different
aggregations of the hospital districts were perforped in

. order to demonstrate that surgical utilization rates were in
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part dependent upon the geographic boundaries of the areas
chosen fbr'study. In aggreéating the hospital districts four
‘ways, pelfberate ‘attempts were made to create some

' aggreg?tiohs'jn which areas were as similar as possible with

-

respect to Eotehtial determinants of surgical ‘utilization,

v

and other aggregations in /ﬁhich the areas being analyzed
were dissimilar. Thus, although exactly idehtica] rates were'
not expected in the Simi]ar areas due to the stochastic

..7;‘ , : - 3 . * . . . :
Jature of the demand for surgical service, it -was

[

anticipated that areas With similar determinant factors
would. have very similar utilization rates, while those areas.

with ~'dissimilar. characteristics would have more variable
uti]iZatien rates. It was also expected that discretionary

procedures  would ~ demonstrate more variation than

4 .

nondiscretionary procedures, since determinant factors wenre

! .
11Kqﬁy to have much less influence 1in life-threatening

circumstances.

Previously, researchers have tended to assume that the

mos t importaht factors influencing surgical utilization rate
variation were the nuymber of hOSpital beds in an area and

the availability of,surgiea1 manpower . While these factors
v o=, : .
may be influential, it must be remembered that hospital bed

i

numbers cannot‘necessa#i]yree equatedieW%th the number of
surgical beds.: 'anq ‘more importantly, as. was evident
Fdﬁ]owing the 1iterétﬁre reVieW. there afe bhany  societal,
iﬁdividual} and'hea1V£ ethice system'detenminants which may

.i _
affectvthe rate of .jsurgical wutilization. The determinant’

!
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factors considered prior to ?Be aggregation of the hospita]
districts are discussedfbe1ow:. A :

Determinant Factors

chietél ‘factors,f such as’the norms‘identffied in the
1§teréture reView, zended to be held constant across all
areas  of tﬁe' province. For example, the majority 6f
Albertans have hospital and medigal. 1'nsur'.anc<—:‘,~ and
therefore, ~the effect.vof a financial barrier sel tive)y
limiting access to surgical serQice was  considered
{nconsequential. Somé'hospitals‘do charée a registyatidn fegf
to ﬁatients; however, the amount is minimal{“and hjthough
fhe fee might pose a financial barrier to some'cT%ents..the
effects of sUch barriers were assumed to be averaged ybut
across aIJ; areas of the.prdyince. The influence of balance
or extra-billing waé not considered, since this phenoménon
was not widespread during the course of the study,pegiod.
Other norms concerning physiciaﬁ -decisien—makjng and the:
‘norms pertaining to the implicit rat%oning of sefvices were
also assumed to have~eXerted a constant inf]uence!throughout
the province. and throughout the study period.

Considerétion of thevfmpact that technology might have
“on surgical utilizapion rates was very fmportaht given the
variation in technical séphisticétion ‘of the. " province’s R
hospitals.-For example, Rutkow ana Zuidema (1981) noted that
fetal monitorihg fechniques provided medical personnel with
 increéséd knowledge regarding the health of the fetus and

provided thejustification for thgfapeut?&l'inférveﬁtionﬂ,jn w
g B :f . Y u&\&;:p : = R amEe w

R

-

T vl g fees it SRR e L i L .
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Caseé where the health of the fetus was%fcompromiséd.
Similarly, .speciéli§t medical personnel, x%ray equipment,
and laboratofy testing provide sophisticated teChno[ogica]g
inpuf - for clinical diagnosis. and ~decisjon-making Rn
’Hbspita]s with such resources.
| In districts- with 1arg§ hospita]s, the preéence-of.
advancéd techno]ogical;§ubpért may besQ]fd in more . surgery
being performed relative to - distrjcts with smaller
'hospftals, dde to the ability of peréonne1 to accufété1y

’ : .
diagnose disease - and  implement suitable treatment.

Conversely, in smaller hospita\s,'“Oné might expect_ thé
diagnosis error rate to be higher due to the degree ofT
technologiéal support available‘vin suqh hospité]s. A}he
effect of a higher diag?osis erron ';;te (if it in fact
exists) on surgica1'~utilization :iéu very difficult to
predﬁpf@‘iaanhas”nqt been”studied”in Alberta. Some surgical
procédures-bannot'be per formed ih.shé]1er hospitals due to

~équipment - or personnel limitations, ‘and in ciTcumstances -

o Ca L < ; P
"~ swhere-a-districts’ physicians have the option of employing

non-surgical tféatment techniques one mighf expect district

residents to have lower surgical rates than thos%gfssociated

with residents living 1in districts which "have larger,

1

hospitals. Alternatively,  the reférral practicds of
physicians ~may mean that patients living in districts with
liwited sﬁrgical resources are routinely referred to larger
hospita1s in other districts.

- ' )
h v y
-

Lot o

<
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"Deteﬁminant factors pertaining to the characteristics

.of individuals werervéry difficu]t  to stanéardize across
study areas. This difficulty - arose due to the problems
assobciated with _1dentifying 'determinant factors and
measuring their effects on éurgiqa] utilization. Demog?aphic‘
Lvaniabﬁe;ﬁwere;standardjzed somewhat by performing " age-sex
Adjustments to the data su;h that the service populations

would be measureda%n'comparable units. Standardization of
residents’ socideconémidw_and cultural bhéracteristicévwas

not attempféd due to' the lack of information ‘available

regarding these factors. The patient. f]ow' patterns-

jdentified in the previous analyses u@i@ used té deiineate

areas ‘fn which people either tended to stay; of leave, to

Eeceive surgical care. It waé assumed that common patient

flow patterns in different afeas were indicative of éomg

common determinant factors in these areas.

The health service system variables considered includéd
the organization of the health care delivery systeﬁ and'-fhe‘
me t hod of physician reimbursement. Indjviduél hoépita]
administrative structures and the orientation of health care
programl do differ, and rot all physicians éﬁe.reimbursed
under a fee-for-service mechénism. Additionally,® patients’
ytravel times and distances to a care facility vary
éonsiderably, ;;d since distance to é care facility has heen
shown to be related to wutilization, it was important to
consider this variable. It was impossible to control all of

theEe potential health service system determinants in the

4
[ ]
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geographic aggregations which invélyed many aheas.uHowever;
in some of the aggregatioﬁs (see Maps A and B in Fngreﬁ 3)
it was reasonable - to assume tha&, although prec;se
identification of all health serviceréystem determinants was

not possible, these determinants were 1ike1y:we11 matched

across the study areas.

\

It %ﬁs evident that, althoughlméhy determinants were
identified during the 1iterétUre review, those of importance.
for an Alberta-based study pertained to technologicatl,
individuaT,~and certain health service .system faciors.
Age-sex standardization of the data was done; however,

2

adjustment of the data with respect to othéf‘factors was not

attempted. L
It was recognized that:the rate of .utilization for some.
surgical categorfes might be influenced more strongly by
’ certaiﬁ determinant factors than others (e.g., discr;fionary
versﬂé non-discretionary procedures).- This was suggestive
that different aggregations might be appropﬁiate for
different surgeries. The researcher did not explore this.
research strategy for two reasons. First, only six  sufgiqal
categories were studied,'and this number of categories was
too small to be useful for deriving hypotheses regarding'
aggregations and types of surgery. Second, such an approach
~'was thought impracfjcal qive;\ the 1imited theoretical base
concerning determinant. effects on Qurgicaly utilization.

.Therefore, all six surgical categories were analyzed with

respect to suggical utilization rate variation for each of
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» . Figure 3

Maps Depicting Four Aggregétions_

"Map'A . ) “'Mapa : : Map C

Map Kevs

Map A {1) Edmonton
{2) Calgary

MapB (1) North
(2{59uth

Map C (1} Metropolitsn
(2rRegionast.
4 {3) Rural

Map D (1) Calgary
{2} Edmonton
{3} Grande Prairis
{4) Lethbridge
{S) Medicine Hat
{6} Red Deer

Map E (1) Area 1

(2) Area 2

(3) Area 3

- . {4) Ares 4
(5) Ares 5

(6) Area B
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thelfour.aggregations.

The fou%’haps in Figure 3 depict the four different
ways that the province’'s hospital districts weré aggregated.
The areas in the four aggregations could be crificiz%d for
their lack of total‘provinciél coverage {e.g., Map A)., or.
for their lack of diécrimination among small areas since
such large areas- were used (e.qg.. Map B). However, after
consiaerable ana]ysiéuof potential determinant faéfOPS, 'the
aggregations represented vihfmaps A and B Qere the only t@o
ways that the researcher could aggbegate ,thé’ hospiial.
districts such that a homogeneity of deterhihant factors
‘could be assumed. In the following sention, fhe rationale
used for the econatruction of the feoun .éqqrnqpfihuﬁ i
nresented .

Map A: Edmonton and Calaary

Jnitially, FEdmonton and Calgary, the two large
metropolitan areas in th proyince, wero'hﬁmpared. In order
.fo farm very similar aregs for analysis it was necéésavv tes
aggregate districts 83, g4, 98, énd {06 which surround the
city QF Edmonton, jn order to form a ]and area simi]af to

AR

district 93 in which Calgary”ig located (see Appendix A 4
for a map and the names of the  hﬁspif:l districts). Thege
tw> areas were:. cansidered. tA have veryv cimilar eivqioal
utiltization detgrminant factors nvps;nf.
Informatiof ohtained from the patiant
i

/
origin destinatidn analyses demonstrated that in every vyear

of the study (1971 tn 1Q7R) at least 93% of all residentes in
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these two .areas stayed within their resident district fbr
surgery; therefore, patient flow patterns were’considéred to
be very similar. _Additiona11y, 'tﬁe'public transportation
system is well developed in both areas, and residents were
assumed to have similar access to‘ care. As ménfioned
previously, financial barriers were not thought to be of
Congeduence due v»to the coverage of the majority nf
provincial residents by hospital and hédica] insurance.
Health ' . service organizﬁtioh,.‘-determinants and
techno]ogicé] determinants were judged'to be similar in both
areas, since large bospitals, teaéhihé/Hospitals, and large
numbers of surgical specialists were common to both  3reas.
Additionatlly, hnly these tw6=far°a§ nf the province have
\ hospitals which have wmore than 300 beds. Given these
\iﬁimilarifios, it was expected that the surgical ytilization
fatoc for all six surgical categories wortld be very similar
in both the Edmonton and Céigary aFéac

Map B: North gnd South Regions

This aggregat'on\ of the hospital districts was also
aesigned to create Twe - ery cimilar areas..The dividing line
between the two regions wos determined by analyzing the flow
patterne of residents whe lived in Ehe districts located
between the Edmonton and Calgary areas identified in Mar A
A brvindary line was drawn such that people living north  ~f
the line tended to remain in  their district or go te a
nerthern district tn  recejve surgical  care, while those

living sonth  of _ the boundary line sought surgiral care in
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sOu}hern distriqts. Both the nonth.aand°'south' areas do
~~ntain a mix of rural and ~urban populations, and travel
time to surgical 'services was judged to be similarly

 iable for residents in the two areas, : o

-

This AdiQisHon resulted in two regional' referral
centers, 3as well as one major réfernai center being ‘locatéd_
in each area. A]thoﬁgh the nérthern region. had app%Oximétély
20% ™ e hospﬁtals: and 35% more hospi-tal beds from 1971 . fo
18978, the no;thern service pépu]atidn was consistently abeut
28% larger than the southern service population during the
same time period: Thus, the Health - service syétem'ééd
technOiogical determinants were %ssuﬁea £G b§,simi1éF'in the
two areés._ Due t~  the pfesence of simifar determinant
factors in bhoth areas, similar uti]i;ation rates for all six

vaiceal categories were anticipated. -

Map _C. Metropolitan, Regional, and Rural Areas

“onstruction of the metropolitan, regional, and rural
areas was based on information obtained., from the patient
origin;docfination flow studies (see section 4;3¥,_ The
metropn‘itan‘area was formed by agqregaﬂinq.the Fdmonton and
Calgary areas in Map A PResidents iﬁ‘these areas generally
' ema ined Within theif resident district for surgical care.
The . districts in which the dities nf Red Deer. lethbridge, .

Medicine Hat, and Grarde Prririe are located were collapsed’

to form the reginnal area which represented an aggregation

~ N

nf the secondarv refer'al centres praviously identified.

Pegional area residents alen tanded ta remain in their.

\

s
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resideht -area for surgical‘vCare‘ althouoh the peroentage‘
doing so wae not as high as that aesociatedl with

metropo]itan' area residente. The remainder of the hospital

"districts not included in either the metroéolitan or

regional aggregations - were aggregated ‘and ‘designated as
rural. Residents=living jn,ruraT dtetrictglweﬁe most - likely~
to leave their resident district to recetve”surgical care.
| Determinant factors conqerning patient flow patterns,

the urban and rural 'characteristics of the populations,

=surgical resource ava11ab111ty, and pat1ents care-Seeking

['4

o

patterns were assumed to be quite d1fferent among the three
areas. Therefore, it was’ expected that surg1ca1 utilization -

rate variation would be found among . . the areas in this

o

aggregation. Since many of the rural res1dents who leave
~ LT - . .

*jthetr resident district .areA‘referred to the metropolitan

centers for surgery (more than 50% receive care outside

their resident district _fOr‘some sdrgical procedures), it.
was anticipated that.metropolitan'and rural rates might'vbe

quite | sfmiiar since the surgeons performing the procedures,

7_a1though located in metropo11tan areas, would actUally be

~servmg both metropo]1tan and rural res1dents.

I

Map D: Calgary, Edmonton, Grande Praﬁrﬁe. Lethbridge,

MedicinetHat and Red Deer Areas

The areas’ in Map D represent a breakdown of the . north

and soutu areas 1n Map B‘ the comb1ned areas of Edmonton

e 47 1 h

Red De@rq_and Grande Prawr1e 1n Map D are §1m11ar atof>the‘

4North area’ «¥n JMap B . and the combwned areas of Calgarydﬂ'"'

. . . »,
-t v . R [y had h e e o )
el e ) . . e !9 T e A
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tethbridge, ;ad Medicine Hat'in Map D are ana1ogous.to the::
South area in Mapo. Thus, Map D facilitated an analysis of
the rates associated wfth‘regions within the nortH and seath
areas of Map B -and the,areas in Map D were a]so s1m11ar ‘to
those used in a previous study by Pa1ne and Wilson (1975).
A]thdhgh each of the six areas did have either a secondary
or tertiary referral center located within its boundaries,
and the Qast majority of (res%dents stayed“wfthin their
resident abeah for surgieat care.A”many othef determinant
factors werevquite dtssimiﬂar among the areas. For example,
‘travel  time and distance to a .health care faci]ity,
conceﬁtration of -urban and rural pedulatiens, and surgiéa]
resource availabilitvaere different among the six areas. It
‘was anticipated'that for discretionary surgical procedures
this vaggregation ‘would be associated with more surgical
utilization rate vasiation than tﬁe;aggregatfons represented
in Maps A and B, due to the lack of similarity among the

areadas.

Surgical Uti]ization'Rate'Variation Anafysjsff}'i Tt es o

The methodolooy wused - »th1s -series of ,analyses ;

- . - . "’—--P-v’v‘_&__ o - -

'ithOlved calcu]at1ng commun1ty based per Acap1ta surg1ca1
ut111zat1on rates for the six surg1ca1 categor1es - for each_
of the areas 1hrtﬁe f0ur aggregat1ons, for- the e1ght yearlﬁ
time period from 1971 to 1978. The descr1pt1ve ana]ysis- of
the computed rates was undehtaken’frem two perspectives.
First, the,area\rates were compared, identificationvof areas
a,wtth~lpartieujarly,shighu or low utilization rates was"made,

,
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and potential explanations for ébsérved‘lvgriations were
_proposed. The influence of sé‘ected'determinant factors wés
discussed: -however, it was not poésib]e to evaluate their
relative influence. It was recognized that no judgement
coQLd be made regarding the necessity of surgery in these
areas, or the likelihood of over or  under. utilization of

N\

surgical services,.since surgical utilization rate standards
are not available to specify ' appropriate levels = of
utilization, and since different effective methods of
medical practice can  be emp 1oyed .for particutar dﬁseasé
stateé. | |

The second set of 'ana1ySeé incorporated the _usé of
multiple regression techniques which permifted‘éggéésheht of
the ks]ationship between surg%éai':dti1iiatioh rates (the
dependent variable) and the different ~areas of pafient_'
origin (the independent variables). Thus, .the_ re1ative
importaﬁce Of’»'différeht' Pqtignt__grigiqg_4and _syrgicaf
utilization rate . variation éouﬁd?~be iévéstfgétéa;‘.;THev
~multiple "regre§sﬁqn_mode1 and its_application ioltgaé‘sfﬁay;

[

‘are briefly described befow.

'.E;L*nMult{p1e~ReqressioQ;Modél

A -multiple ‘regression model was chosen  for the
descriptiye: analysis beéausé,it facilitated examination of.
the simultaheous impact that a combination of independent

variables (batient residence and time) had on a dependent

vt - o L - T g

variable -(the rate of surgical ufiniétionI.:'fromh the’

Liferature review, it was appareﬁf that a number of factors
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likely influenced eurgical utilization. In this anaﬂfsis
only Rhe' influence of the aforementioned independent
var1ab1es was  investigated as accurate . information
concerning the number .of surgical beds in an area, or
surgical resource availability wae not available.

Through the use of a step-wise regression model the
independent variables which described p;tient residence were
added to the regression equations in  the order of their
contr1but1on to the coefficient of multiple determination
(R-square) after the t1me variables had been forced to enter
initially. As such, the relative contribution of each
1ndependent varxab]e (which represented a particular area)
to the explanation of variation in the dependent var1ah1e
was determined.after the variation in district rates that
had oceurred ag a function of the pessage of time had been
“remeyed.'it was neceséary to "do a_ series. of, regression
aha]yseel beCaUse s1muTtaneous_ aseeesment ‘ef fhe‘hela£ive
.1mpact)of the various: patwent res1dences represented in- the
“fqup; aggregat1ons would have 1ntroduced the prob1em of‘
multi-éollinearity éhd"phevehted.accunate qntenpretation of
'the’vregreésiOn ﬁéSu]ts.:Initia1]y,'four regression analyses
“were done which incorporated variables that decribed the
areas in the four agg' egations (Maps A, B, C, and D) In the
fifth regression analysis, a composite of the influence of
the areas in all four aggregations was assessed by creating
veﬁiebPes‘which-descrihed”ihe' loeétidh of the two major -

referral centers (Edmonton and Calgary districts), the four
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secondary ;referral centers (Red Deer, Lethbridge, Medicine
Hat, and Grande Prairie districts), and the . areas
surrounding these referral centers. As such, the influence
of 1iviné within é'distriot whose  hospitals served aé a
referral center, and living adjacent to a district which had
a referral éenter; could be compared with resbec} to the
gamount of variation eXp]ained in the dependent variable
(surgical utilization rates).

In order ta compensate for the bias that would have
been ihtroduced had different sized districts been compared
without regard for dissimilar population size, and to remove
the_prdb}ems of non-additivity associated with ratio data,
it was 'necessaFy.to weight each of the cases (one for each
di§trict) by the district’'s proportion of the provincial
pobu]ation.' Without the application of case"weights'(Nie et
al., 1975), the utilization experience of populous districts
(such as Edmonton and Calgaryl and that of less populous
districtsv(e.g,. Olds. Hanna) would have been analyzed. as

~though‘lboth Had contributed equally to the utilization data
{simple averaging). Such a computation would have rondere;
the reqgession rpéﬁltq meaningless., since the impact of the
two moet populated areas in thé province (which generate the
greatest a%nunt ofs uytilization data) would become almost
incongaquential when compared to one hundred smaller areas.

The deperident variable for all of the reqgression
analyse€s consisted of the surgical wutilization rates for

each of the six surgical categories studied. The independent
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variables used in the.five regression analyses are listed
below. - - - ‘-
Map A:

1) Calgary residence (dummy variable, 1”or 0)

2) Edmonton residence (dummy variable, 1 or 0)

3) Time (year - 1976)

4) Time-squared (non-linear transformation of  the

time variable)

Map B: BN
1) North area residence (dummy variable, 1 or 0) -
2) Time (year - 1976) . ,
3) Time-squared (non-linear transformation of the

time variable)

Map C:
1) Metropolitan area residence
(dummy variable, 1 or 0}
2). Regional area residence
(dummy var¥able, 1 or 0)
3) Time (year - 1976} A -
4) Time-squared {non-1inear transformation of the
time variable) . :
Map D:
1) Calgary area residence (dummy variable, 1 or 0)
2) Grande Prairie area residence
(dummy variable, 1 or 0) .
3) Lethbridge area residence -
(dummy variable, 1 or 0)
4) Medicine Hat area residence
(dummy variable, 1 or 0) ,
«+ 5) Red Deer area residence /

- (dummy variable, 1-or 0) {
6) Time (year - 1976) .
7) Time-squared (non-linear transformation of the

time variable) ,

Composite Analysis:

TN

i)iCalgapy.djsthict pgé}dnge .



(dummy variable, 1 or 0)
- 2) Red Deer district residence
' (dummy variable, 1 or 0) - e
3) Medicine Hat d1str1ct res1dence
: (dummy variable, 1 or 0) '
- 4) Grande Prairie district residence
(dummy variable, 1 or 0). ‘
- ..5) Lethbridge district residence . .
~ (dummy variable, 1 or 0) . . . - .
6} Edmonton area res1dence - not 1nc]ud1ng metro
Edmonton districts (dummy variable, 1. or 0)
":7) Calgary area. residence - not: 1nc1udﬁng o
Calgary district -{dummy. variable, 1 or 0}
8) Red Deer area residence - not including -
Red Deer district {dummy variable, 1 or 0)
8) Grande Prairie area residence - not including
Grande)Pra1r1e d1str1ct (dummy var1ab1e,
1 or 0O

P .

,10) Medicine Hat -area- res1dence'- not 1nc1ud1ng hﬂﬁ
‘Medicine Hat district (dummy variable, 't or 0)
11) Lethbridge area residence - not 1nc1ud1ng .
Lethbridge district (dummy var1ab1e, 1 or. O)
2) Time (year -13976:).
) Time-squared (non-linear transformat1on of
time variable) , , {

i

f
The ‘independent vaf{ablés/}which descr;bed patient
residence were all coded’gs'dummy variables. That is,j fdr
the areas considered in each of the five regress{dn 55;lyses
a score of eithef 1+ or 0 was assigned tQ. each case
(district) based oﬁ‘whether'of not the case (district) was a.
component of the particular area. It was necessary to ,omit
assigning a dummy variable to one of.the areas in each
agghegation. since the inclusion df,? dummy variable for all
the areas in a pafticu]ar aggregation would have resulted in

linear dependency and cbnsequently multi-collinearity. This

situation occurs because the dummy variable which was

. assigned,to the last-area is completely’ determined by‘J“Hefff‘

L

,_prev1ous1y specvf1ed dummles The 1nf1uence of - the exc]uded

'”fidarea is reflected 1n the 1ntercept value -‘wh1ch, is termed - g
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the referance cafegory (Nie et al., 5975). In }his study the
reference ,categories‘Were: 1);Map A, the province exclusive

of the'Edmontonzand Calgary areas, 2) Map B, the South érea;'

v3) Map C the Rural area, 4) Map D, fhe Edmonton a}ea,‘aﬁd

-

.lES) Compos1te, the metro £dmonton districts (Edmonton city

“and -surrounding areas). . \

-t

© 3L 4 Summary

_ cdmpéﬁ%d“ e “_f“ o  "j I

[

- The independent variables reoreSenting time were coded
A '1’{ ) N ~ - R
so that a zero would be recorded fo; the year 1976. As such,

1876 formed a base ,year to wh1ch the other years could be

R - Ty

-

4

The methodology used to investigate the probleﬁ',of

surgical utilizationerate variation among similar areas was

presented in three sections. Firsfl theoretical concepts
: .S ’
evident : from the literature review were used to formulate a

suitable research strategy. Second, the, sources of data

. . $ ' .
necessary for the study were identified and di§cdssed with

regard to the data manipulations”™ that were eésential in
order to assure valid aod reliable measurehent of surgical.
utilization"rates. In the final section three oata analysis
strategies .- concerning: *1) assessment of’provfnoial acute

care and surgical utilization, - 2) delineation of patient

. -erigin-destination -.travel . patterns, and 3) examination of

surgicalt utilizatfion rate variation were discussed.
. .o .- . . ’ ,.,"_~.”l7 ’ ) X C
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,

The careful development of a ‘research strategy and.
sé]ection of appbopriate'aatafaﬁd data analysis strategies
were relevahf to meeting the first.objéctive bf't%{s study.
The .resu]té of the analyses, which are presented in gHe
following chapter, provide information pertinent to the
second objective of the study. |

4

4
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CHAPTER IV

 PRESENTATION AND DISCUSSION OF RESULTS

The presentation “and discussion of{thessfndy,results

' para]]e]s the sequence of analys1s strategies oprinedv

l - : -

Chapter 111, As such, he three maJor components of this

- chapter include: 1) a description'of provincial'_acqpe care a

and- surgical utilization trends; 2) the delineation of

- patient origin—destination 'f]ow. pat'terns, and 3) an

exam1nat1on of surg1ca1 utilization rate variation among
) M < - -

- areas: Qf the prov1nce To_enable the assessment of' surgical

. DY
e e 7w

ut111za114n_ w1th1n >fne',genera1, context of " health care

utilizatiénr a brief synopsisihegarding the . Alberta health

‘care” systém has beén presented prior to the presentation of

the results. . : , X B

4.1 Alberta Health Care System - Selected Aspects

Jn  this section discugsion pertaining to hospitals,

hospita1 digtricts, surgical manpower resources, service

popu]at1ons,. ‘ahd relevant ut111zat1on statistics provvdes a

" ’

: system perspectwve and an orwentat1on' to certa1n factor5n

'wh1ch could- potent1ally 1nf1uence surgical ut111zat1on

In danuary'of 1878 the Department of Hospitals and
Medical Care, " was frr med and assumed financjal and
administrative responsihility for the province's hospitals;

activities which from 1971 to December of 1977 had been

under taken by the Alberta Hospital Services Commission. This

~

transfer of responsibilities did not appreciably change the

120 : !
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operatioh of A]bertarhospitals during ‘1878, and. therefone}
did not impact as a confounding var1ab1e in this study..

>

) Presently, the-province -is de1ded 1ntc 102 mutua]]yi
exclus1ve and 'exhéusiive' hospita] d1str1cts Typically,
' .there ds on]y one hosp1tal 1n each d1str1ct however three
’ d1str1cts~ do ’hef' have a hospwtah,vand ten distbicte H;ve
more than ‘one hospitelx :?he.‘Size'vand shape of these
disgricts is extremely varied, and therefore, patients’
travel times a%d' disténces~ to their 1distfict general. .
7 Bésp1£5i (or hosp1tals) vary considerably Since travel time
to a care far111ty has been shown to be related to surg1ca1
ut111zatlon. it was expected that for d1scret1onary surgicdi
procedures, surgica]_utilization rates’might demonstrate an
inver;e relationship to. the time travelled to receive care
.The‘number of hoscitals in Alherta and their respoctive
bed cohpiemehts have changed very little from 1971 to 1978,
In 1971 there were 118 genera? hoSb?falé, and the numbe: of
hosbftef beds was esfﬁmated io be 11,095. Ry 1978 fhere were
120 hnSD‘tals ‘and - tfie numbar of beds had increased:
marq1na1]y to 11,3000 Tf_ had been anticipefed that
pOpulatlon growth and pressure reeu1t1ng from technological
change would have vesulted gn the construction of more
facilitiee and an ihcreased number of Hospita]_ beds

1/

Throughout the period of study, approximately 60% of the

’

prov}nce's hospitals had fewer than 50 beds, and these same

hospitals accounted - for about 17% of a]l hospital heds in‘

)

the ‘province. The 1arge metropolitan centers of Edmonton and "
. » v T

3
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Calgary cons%stént]y had at 1east 50%-0F all hospital beds
in the prov1nce (A]berta/ Hospital Services Commission,
1971~1Q77 Alberta Hoqp1tals ‘and Medical Care 1986). Ffdm
1971 to 1978 the number of beds in the‘prov1nce;s h&spith19
:ranged f:om a minimum of 7 to a maximum of 1270.

The total number ’6f medical practitioners in the
_province incréased about 28% from 1973 to 1581f Surgical"”
'spgciaiisfs_ increased - in'number from 430 in 1973 to 472 in
‘R9787 figures were.nbt'avaijable for 1971 and 1972 (A]bertal
Health Care ' Insurance Commission, 1973-1978; Alberta
Hospitéls and Medical Care, 1979-1981) . Du}ing {he‘same'time
period approximately 75% of all medié;l practitioners and
about 8R% bf all surgical specialists were located in the
v1c1n1ty of Edmonton and Ca1gary (see Appendix B.1).

: rrom 1971 to 1Q78 “the phoywnce s. pepulation grew - Ffrom
ah estlmﬂted 1, SDQrﬂﬂR ta 1.“34,”““. an increase ¢ 10% . The
service population of  the 102 dicfriPTS were extremely
varipd and. qkewpd 'It"ﬁ estimated thaf the range between .
the m1n1mum and max imum sevvwrp populat1on values increased
from 450,055 ta 504, 803 and that approx1mate]y 53% of the
broQince’S* seivias populatlon were vps1dent w1th1n the‘
Edmogton and Calgary districts during the time per iod fiom
1871 to 1978. Examination of the rhlatiénshin betwépn
service population figures and census population figures for
each di§trict demonstrated that dver the eight year time

span of the study, the number of districts having a service

ST . . o ) .
poptilation within plus or minus ten percent of the census
. ;
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population declined from 61 to 48. Therefore, it was
appafent that substantial age-sex differences existed émong,‘
the district populations, and this  finding reinforced the
imponténce of performing age-sex adjustments to population
figures used in utiiizaiion rate calculations.

An indepth discussion of Albertan and Canadian hospital
'Ufi]izatioﬁ'ﬁrendq was not attempted since the intent in
this section was only to provide background information in
order to convey a general perspeétive. Réthéﬁ. two
romparative analyses of utilization were prepared. Table |
illustrates Alberta’ s position relative to the other
Canadian provinces with regpect to four <elected indicators
for the yenrs 1Q76 and 1981, anq.fn Table 2 a comparison of
acute care utilization. and surgicel ufili7ntiqA with respect
te four age qiduﬁﬁ, for tﬁehyﬁﬂ;“ ’55‘ and  1Q78 has been
presented. M

Examination of the stétiétiéé in I;hle 1 indgéated that
from 10%6 to 1981 the number of beds per 1009 persons had
dé}liﬁed in seven of the ten provinces.-A]bergh ranked third
highest in 1976 and sixth in 1981 with respect to this
iﬁdicatov, and exceeded the ﬁatjonal indey in bnth vears.
The nimber of separations per 1000 persons Heclined in most

provincea: however increanes were noted in Quehec and Nova

Sentin A genieral dacline in the mnumber of patient daye pAr
1000 peresne  wae noted  in seven provinces, a ! though
naticnally, this indicator remained almost unchanged from

1076 te 1981  Alberta had the third highest nomber  of
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separations:per 1OQO_persdns 1nf 1976 'and 1981, ,but was
ranked sixth0 and "eighth: respect1ve1y with regard to the
‘number of patieht days per 1000 persons.

- The ALOS decreased iq :thev three prairie provinces
(Alberta, Mandtoba, and Saskatchewan) and in Prince Edward

Island and New Brunswick, but showed maaked increases in the

other five provinces. Despite Alberta’s relatively high |

number of separations (third highest), the province’s ALOS

was second lowest in both 1876 and,1981. The AHUC'(1981,' p.

18) noted this phenomenon in their examination of 1978 data

and commented that this indicated:

that either an efficient, rapid processing of
patients once admitted occurred, or that Albertans
may be admitted more frequently for therapeutic and
diagnostic procedures, or . that . inappropriate
admissions torhospital were being made. '

To determine the rePative importance of these suppositions
further investigation would be bequired.

The statistics in Table 2 have been arranged to

illustrate the wutilization trends associated with four age

groups (under 15, 15-44, 45-64, and 65+) for both acute care
separatiehs-‘and surgical separations with respect to three
indicators.

From 1971 to 1978 the numbér of acute care separations

remained relatively static in tHe 15-44 and 45-64 age

groups; a 22% decrease was noted. Jn the Under 15 age group,

while the 65+ age groupe exhﬁbﬁted“'@}’_ZZ% increase.
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Alternatively, the number of surgical separations .increased
in all but the :under' 15 age group, and therefore, the
.perceﬁtage of ,totel separations invo]v%ng surgery also-
.tended to increase. The npmber of days of hosp1ta1 stay
assoc1ated‘@5£h aco{e‘care utrH1zat1on genera]ly decl1nedl
while the number of days ‘stay' associated with surgical
seperetions generally increased. The ALOS declined for both
acufe'cere apd surgical seperatiops in all age groeups during
the tiT§ period from 1971 to 1978:‘ |

The number of_separatioos was consisfently highest in
the 15-44 age group regardless of the nature of the
separat1on Q@w'th? year studied beceuse of ,tpe 1arge

I_

proportion of _persons in thws age category The 65+ group
B had the greatest number of acute care days of hosp1ta1 stay
which 11ke1y.ref]ects the extended;stay aSSOC}ated w1th the
mu]fiple morbidity and chronic disease common fn older
people. The 15-44 age group had the greatest number of days
of hospital stay essociated'With surgical separatkons. The
percentage of_totaf separations which involved surgery was
also greatest - in the 15-44 age group 'and'_is probably

indicative of*the freduent 'gynécological‘ and obstetrical

'_,prrocedures performed on females 1n this age group: The rate

of acute care separatlons per 100, OOO persons and days of
stay per 100, 000 persons was con51stently h1ghest in the 65+
age group. As expected, the ALOS 1ncre§sed consistently with

advancing ageffor'botﬁ‘acute.care and surgical separations.

»
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In  summary, Rtk is evident that, in comparison to the
other Canadian provinces, Alberta tends to have an average.
numbef of beds and a relatively high number of separations
per 1000 persons, and a fairly low ALOS and low number of
pétiénf“ days :pé}'{OdO pe;sbns. ;rom-é*nalgohaT berépécti;érq
it was ghown that froﬁ 1971 to 1978 the number of
separa?igns _attributable to acute care utilization had
remained quite static, whi1e the number of sungicé1
separations héd/ }ncreased. With respect to the four age
groups examined. the greafest number of acute care days of
hospital stay was generated by the_65+ age group, while the
15-44 age group used the greatest number of surgical days of
hospital stay. . The 65+ group also had the highest rate of
acuta care separations and days of hospital stay. The ALOS
for all age groups derlined from 1971 to 1Q7é for botﬁ acute
care and surgical separations, and was found to increase
wifS advancing age.

In the fdﬁ]owing section acute .care and suygical

utilization data are analvzed from a provincial perspective,

{

4.2 Surgical Utilization - Provincial Perspective

Using a provincial perspective, comparison among total
acute care utilization statistics, aggregate utilization
associated with all six surgical categories, and the
utilization associated with each of the six surgical

categories indicated a number of interesting trends which
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are reviewed below.

4.2.1 Acute Care Utilization

The number of  separafions attributab;e to acute care
K o« - P 5 .. o8 T Y - oo m o 8 e &

4 - © P73 o & - - O
.

“Rospital "Utilizati®n® ikcreased By 7% from 1971 to 1978; the

N ] .
‘rate of separation per 1000 persons declined during the same

period (227 per 1000 to 205 per 1000). The number of-days of

- hospital stay associated with the increased number of o

separations remained relatively stable over{the"eight years,

while the rate of days of hospital stay declined (1942 per

1000 to 1630 per 1000) . Obviously. the'increasing number of

~

-y

persons .in the poﬁhfafién offset thé incﬁeésed number of
séparations;vaﬁd ihus. the rate of separations and the rate
of . days stay per 1000 persons declined. The efféét'of the
province’' s stahle bed supply was reflected by #the margihaT
chaﬁge in the nﬁmber of cases and days of héspita] stay over
the duration of the study period. The aforementionéd Alberta .

trend§ par%llel those observed nationai]y with.the exception
of the numbher of separations ahd days of hospital stay. The
data from this study did not yield results faentical to the
Statistics Canada data reported :i% Tahle 2 due to the

inclusion nf different utilization data.

4.2.2 Surgical Utilization
- An examination of  surgical service utilization
generatedF by all patients undergoing 5urgery in any one of

the six surgical categoriesw(i.e., the utilization reflects

1) ..':4"4” .
R . v
,;"‘:4::'2 ) ) /
; < /
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the sum of a]l-six~categcfies).demonstnated'that the number .
and- rate of both segarations, "and days of hospital stay’
'dec1ined during -the period fﬁom '1971 “to 1978. When .thié

surgical service ut111zat1on was computed as-a percentage off

—-0.91,-0d - : -

“total acuté cafe’ uf11r2at1oh wrth respect to the»»numberu,of-.n

separations as well as ‘days of hospital stay, both

percentages were found to have steadily declined during the
" study. per1od During the peak vyear  (1871)  surgical

7

separations (total for all six categories) _accounted  for

8.6% of all.acute. care separations; by 1978 th1s percentage o

decreased to 7.0%. The utilization 'trends assoc1ated w1th
the six. sUrgical cafegories studied were not representat1ve-

~of all surglcal ut111zat1on in Alberta as an increase in the

AP, o= R

-

number of separatwons | and days of hosp1ta1 stay, was
assocﬁated with the aggregate sum of all surgical

utilization .from »F971‘“to‘LJQTB,‘Addit?ona11¥h in the same

time period the 'percentage ~of acute care separations

invplvihg surgical treatment increased from 56%‘to 62%. »
| Examination of the: individua] surgical }categoriés
indicated that during the study period four of the
categcries (appendectomy, hyeterectomyj cholecystectomy, and
tonsillectomy and adenoidectomy) had accounted for -a
decreasing percentage of total acute care héspita] days of"
stay. Alternatively, expression of Caesarean section days of
hospital stay as a percentaae of total acute care hospitaf

days of stay revealed a progressively increasing percentage

from .57% to 1.18%, while fer progtatectomy the percentage



remained almost unchanged (see Appendix B.2)..
From ' 1971 to 1978 fhe'number.and rate gf separations
. per 1000'peﬁsdhs steadily declined . for four of the six
- surgical ' categoﬁies: ) appendec}::‘ﬁoimy,~ , :hystéﬁecfomy,

chotecystectomy, and}tohsil]ebtomyl'and';adenpﬁdéctomy..(see

T \fable ‘Qﬂfw Thjs_ trend is consistent with.the findings of
. researchers in Canadd ' ahd "the vaSf.:thhflffeﬁﬁeﬁfff\TDAi -

\ °.

appendectbmy, and'tonsjllectomy and adenoidectomy; hoWevecL
. 4
/iﬁbﬁeasjng rates‘héve been assotiated with hysterectomy and
cholecystectomy in the early 1970" s.” Rutkow and -Zuidema's -

study [1881) of American surgical rates indicated that both -
_the 'ChpleCYStecto@;_“énd, hygterebtomy‘kates increased from
{966 tG 1974, but- declined from 1974.to 1978. 1 the time
period * studied (1971 to 1978)- the number and rate of
--GCaesarean sectipn separationé doubled, and the rate of
' ;pfo;tatectomy sepéfationé 4remainéd relatively stabie (see

- L-4
Appendix B.3).

-

-'Uti]ization by Age/Sex Group

-

The percentage distribution qof the - number of

’

separations and days of hospital stay by age-sex group for

the combined eight years of the study is shown in Table 4.

fhe ' percentages pertaining to separations reflect the-
following . - trends: apperidectomy, and tgnsillectomy and

adeqoidectgmy are predominent 1y per formed on ‘persons  less

thah 44 years of age., Caesarean section and hysterectomy
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~oceur f most  frequently - in the _ﬁ5444:"agé groub;A-fhe

. L. s

2

prostateetqmylperédute‘oacurs most ofténbin‘thbse ageQ'.65 
years or 'vﬁoré+. ?aﬁd ého]écnyectomy shows a typiqal ,
concentration in the‘15 to 64 year _old age bracket, witﬁ .
females accounting for 73%  of all: Cholecy§teét6m§ .
separations, In'bomparison, males and females ijn. the p~54
and 15-44 age groups accoﬁnted for 68% of all acute care
separations, while 16% of all acdte' care separations were
attributable to persons over age 65. . | i
TYpra]TyJ the percéntage*bf'tdtai éebar;fion§ and the
percent;ge of tpfal days stay within each surgical category
were quite similar; the greatest difference was QbServed in
fhpw 65-74 and 75+ age groups. F&ém{na}iﬁn of the days of
hoSbital4stay assoéiatéd with all acufe ca?e separation;
demonstrated that those less than 45 vears of age used 50%
of all days, while the &5+ age group (which constitutes
vapprcximate]y 8% .of Alberta’'s population) used 29% of'all
days. The 29% figure and tgé previously notpd discrepancy
between the peréentage of‘totaﬂ ;éparafions and total d@ys.
stay associated with the 65?.399 group are indicative of the
incréased  length  of hnspifaf'sfav'sometimeﬂ'e*éérﬁpnhod By

older per sone

'

Average_ Length of Stay
Comparison af the AINS for the <iv surgicral categor ies

and acute care ytilization demrnstrated that as  obgsrved
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! hatioha}fy; the 65+ agé group typically had the longest ALOS

(see Téb]e 5). The ‘aifference“-ih ALdS bétween majés and

{ >

%emdﬁes was greatest for cho]ecyéiectémy, with males of all
ages ,staying‘ épprox{mately 3.1 days longer than females.
Males generally had‘fhé.iohgesg ALOS when either aéﬁte. care
or ﬁe1evaht surggca1 separations were éxamined‘

With regafd to length 6f hospital stay; the Highest
rate  of days of haospital stay per- 1000 persons was
associated with choJecysteqtomy, while the lowest rates were
‘associated JWitB Caesarean section and Tohsjﬁlectomy and
édenoidéetémy. For all huf‘oné of the categories (Caesarean
section)‘ the, rate -of days of ‘hogpital stay denlined from
1971 to 1978 (see Appendix B.4).

This bBrief provincial analysis domohsfvated selected
a#pectd of utilization associated with the six é$urgical
categries studied. In the fol1mwing section, the reculte nf

the patient nrigin destination gstydies are desecrihed

4.3 Patient Origin-Destination Studijes

In  “thisg section the recults of the patient
origin destinati,mn analyses ar e pre&ented from the
PQPSP‘?(‘T'Mé f the dictrict (the pationt a o igin el the

t»\f:r-.;fr\| { Fhve ot jent - des v b Vamat Toan )
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4.3.1 District Perspective - Relevance Indices
As'outlined in Chapter III the anglyses conducted using
the district perspective included a brief 5re1}minary
analysis and three specifir ahalvseé of the eiaht years of
patient origin-destination data. The resilte ~f © theea
analyses are described below.

Preliminary Apalysis

Cursory examinhation of fhé' - 48 pafieﬁf
qrigin"desfination matrices which included all  of the
brovinre’é hospitals  and hospital districts indicated that
people whn traval®end outsiap their resident district forp
surgery typically WQﬁf toan adjacent distric! (whose
hospital cize wae Nt neces~arily larger than theijr 1 egident
dic¢trict' s bhogpital size) or to the clogeat larger r~ente:
Ae ovﬁenrpd the two major reaferral centers appearsd to be
located  in Fdmonton and Calgary Qécondary referral centerc
app=ared to he located in haH‘Dper, Lethbr idge. Medicinea liat
andd. tn 3 lesser degree. Grande Prairie.

Hospital _Size and Patient_ Travel Patterns

Fxamination  of the fouwr district groups (mutlined in
Chapter T17) 'QV;?]Pd that a= the size of the hospital, ac
measured by tﬂa ﬁumhov ~f 1ated heds in the ;:igtrihf,
increaned, the percentnga ~f dictr irt 1 egidents staviog
within the Aigtrict e surgery alen inrrpbéod (see Tahle
A In districtes with a2 hospital of 200 or mue hede. the

percentage  of residents staying within the disteict for

curgical care was Q3% v more for all the yeare of the

@
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"study for all six surgical categories Hospitals withi;BOOJ
or more beds typ1ca11y have more technolog1cal support than;df\g
sMhl]er _hospitals, and are also Jlocated ihv 1arge,urban
centers; this is 1likely the reasod that'patjents_liging in ‘
districts which have a large hospital(sﬁgﬁq not often travel
outside the district to receive eUrgica1 care.
Residents who “lived in distriets_ whicﬁ had hospitatls
y}th 49 dr fewer beds tendedT to travel '~ outside
¢/their residedt'dgetrict for surgery more frequently thaﬁ
_residen;s who 1lived id‘dfstricts which had a hdspitaT with a
greater number .of beds Th1s f1nd1ng was eibected as many of
the smaller hosﬁTta&s have neither adequate facilities nor
suitably trained med1ca1 personnel  to perform coqp11cated
sﬁrgeries: The only exception to this trend occurred with
appendectomy, and tonsillectomy andvadenoidec£om¥; at least
half o¥ all residents stayed within their res{dent district

oy .

for these surgeries. Speculation regarding the reason for

]

this phenomenon is tentative in the absence of indepth
study.-fonsil]ectomy and adenoidectomy'are often performed '
by general practitioners as. well” as surgeons, add these
procedures are technically less difficuit th@n some other'
surgeries; therefore, sma]ler hospitals 'could likely” o
accommodate these procedures. With regard to appéndec&o&y,
}hea.urgency of the case may prohibit patient travel to =
larger center. ' | |

Over the durat1on of the study period, the percentage“"

of people staying within their res1dent d1str1ct ror surgery
- .
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TH

changed minimally in districté .héving AfOQ or more beds.
. ‘Howevér, the two 'd{strict groups with.fe@er than. 100 be@s
. were generally found}to have 'pbogressive]y féwef:'residéﬁtg
staying within the district for' sUrggry during.the:time
period from 1871 to 1978. The reasons Tor this decréase ‘ared
not  Known; _thé tréhd | may ‘Ee?iect ‘theA  fﬁCreésed'J
mobility of distria residentg} as well‘as'the”difFiCuity of
aﬁtraciing surgeons aﬁd che;”medigal_persohheﬂ fo tﬁe Euéal

areas where most small hospitals are’lobated:

In. summary, it was shown that a patient's;tendency-l'
remain in their resident district for surgic;1 léare'“was
related to the size. of the hospifa](s) located in the:
reSident district. A; expected, ‘aS"the siée ¥of. ‘the
hospital(s) increased, the percentage of residents Sfaying
within the district for surgery also increased.‘

Patient Travel Patterns

The previous analyses dehonsﬁrated,that"many patients
left their resident districts to receive surgical care; the
~objectWe»of this analysis was to ‘quant{Fy the number of
o pérsons typically leaving .specific a;eas gnd to delineate

~ their usual destinatidhs. The inter-district travel patferns
of .Sét%ents ﬁesident 'w%thin particular areas webte not
ekaMﬂned as }he intént was only to examine ira&e] patterns
for general areas. The re]gvance ihdices calculated for the -
metropolitan)régiona]/rUPal aggregation (see lTable 7) and
thé ,sixjareé aggregation (see Appendix B.5), showed that in

both 1971 and 13978 the vast majority of patients received
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surgical care at a hospital located within- their resident
area. This finding®was anticipated given.past evidence which
indicated the 1mportance of distance minimization for
pat1ents seeking med1ca1 care.

Examination of the relevance indices in Table 7
indicated that the tendency to leave one's resident area for
‘surg1cal care was greatest for rura] residents and least for
metropo]1tan residents. The sufficiency of medical resources
in the~metropolitandand regional areas probablyk minimized -
the need for travel. With the exception of prostatectomy,
regional area reeidents who left their resident area for
surgery travelled with simtlar~frequency to both rural ang
metropolitan area hospitals.

Residents in rural areas tended to remain within their
resident area for appendectomy, tonsillectomy, and
adénoidectomy 'procedurest_With respect to the prostatectomy
procedure. approximately 76% of all rural. residents had this
procedure in metropolitan area hospitals; fewer than 9% were
performed in rural .area hosp1tals Examination of all six
surgical ’ éategor1es as an aggregated total showed that
approximately 75% of the rural residents who deft their
resident ,area obtained surgical care at metropolitan area
hospitals. Additionally, over. the time petiod from 1971 to
1978 it was apparent that for all six snrgical categories 3
decreasing percentage of rural. residents were obtaining
v ., the :re1evance

surgical care at rural hospitals (i.e

indices of the rural area to the hospitals located in the
/
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same area:were_decreasing). One might have expected thét.
rural residents who Jéft the rural area for surg}cal care
wouiﬁ have utilized the services of hospité]s located in
regfﬁna] and metropp]itan‘afeas with similar-fréquency. The
observed travel patterns which indicate rural residents’
predominant use of metrépolitan aréa hospitals may be a
reflection of physician referfal‘ patterns, available
hospital beds, and the major travel roufés.in the province
which tena, to facilitate travel to metqopolitén area
hospitals.  |

Examination of the relevance indices for thé six areas
(see Appendix B.5) indicated that, with the exception of
prostatectomy, approximately S80% 6f the residents in all
areas obtained surgical care at hospitals focated within
thqir resideht.areaa This fihding was expected as a previous
study by Paine: and Wilson (1975) had shown similar
acute-care utilization patterns. Cautious interpretation of
the relevance indices for the Grande_Prairie and Medicine
Hat areas is warranted since the total number of separations
fattributable to residents in each of these areas is quite
small. Even a few people leaving one of these areas may
account for a large percentage of the total separations, and
be reflected as a fairly high relevance indey of the ares to
hospitals not located in the same.area.

In summary, it is abparent that during the time period
from 1871 to 1978, wifh the exception of prostatectomy, the

majority of patients had surgery at hospitals located within |
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their resident area. The other major trend noted was that
from 1971 to 1978 fewer rural residents tended to obtain
surgical care in rural hospital faci]ities.

g

Avéraqe Length of Hospital Stay

A

The re]evahce indices in ' the previous analyses
permitted examination of patient travel patterns. In this
analysis batient-day data and separation'ﬁaté were used to
compare '%gs ALQOS among areas in the each of -the
aggregations[' Simi]ér to .tHe .péevious N vana]ysis,.
inter-district comparisons of ALOS were not pérforhed.

The most obvious trend evident was that for patients
‘'who remained: in, and travelled out of the metropolitan,
regional, and rural areas the ALOS declined from 1371 to
1978 (see Appendix B.6). ThéﬁALOS for patients remaining in,
and leaving their resident area differed according fQ ~the

: ; 4
type of surgery: with the exception of pcostatectoTy{;énd

tonsillectomy and adenoidectomy. the ALOS of ’ruralﬁﬁqfe§WA_w

residents who left their resident area.was longer , whiie_the
ALOS of metropolitan and regional/area residents who 1é¥t3h
their resident area was shérter than for patients who
remained within their respective resident area for surgery.
Although specific reasons for this pattefn of ALOS were not
Known, the difference may reflect the referral of the mofe
difficult cases which reqﬁire caré for longer periods 6f
time from the rural areas to metropolitan and regional aréé
hospitals, and the likelihood of metropolitan and regional

area residents to remain within their | resident area

r
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gspecia!ly if the surgery is expected to be difficult.
'The ALOS for patiénts remaining within. each of the®six
' ‘areas (six-area aggregationd typically ;éclined from 1971 to
| 1978 (see Append i x 5.7).‘The ALOS fbr.patients who travelled
out of their resident area was not éalculated becéuse the
number of patients ﬁn this category was so sma]f that a feQ
atypical cases'would havé severely biased the calculatipons.
“In .poth 1871 and 1978 the ALOS for;bnande Prairie residents %
- was generaﬁ]y the lowest of the six areas; no particular’
area was consistently high. - , ' |
In the following seétion, the, analyses done wusing -a
hospital perspective aré presented.
4.3.2 Hospital Perspective - Commitment Indice$
Analysis of the commitment ind&ces for the hospitals in
all areas indicated that, with the ' exception of
prostatectomy, hospitals cémmitted--over 80% of their
éurgical separations to ‘patients resident in the area in
which the hospitals were located (see Table 8 - and: Appendix
B.8). This finding was expect;d since t relevance indices
for tﬁe areas in the two aggregations -had shown that
patiénts' tended to reﬁain within their reéident areas for
surgical care. -~ |
Commitment indices for hospitals in the mefhopo]itan
‘and regional areas showed that from 1971 to 1878 these

hospitals committed an increasing percentage of their total

surgical separations to rural area residents, and that with
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.regard to prostatectomy, approximately one-third of their

v

‘separation commitment went to. _nural area residents. This

finding ref]ects ‘tRe degree @wfnch a . limited number of

“hospltals were serving pat1ents from many rural commun1t1es

iRdtcated that. with the except1on ek

in the province. . o~

- u’". .
L

yibve

¢

Examina?ion of the. commwtﬂemiﬁ&nd1ces in Append1x B.8

hogbita)s in all  siX areas committed appﬁb%iﬁat%ly 90% of

their surgical separations to patients located in the same
area as the hospitals. Tﬁe aforementioned patterns ‘of
resource commitmeht' likely reflect physician referd%é
patterns, hospital §+£p and - the technical e%ﬁertise
available in different hOQp}tals, the ma jor tréve] rotes in
the provinbe, and factons unique to individual patients,
Location of Surgery

1o determine the predominant lnocations where patients
had undergone surgery. the percentage of total: surgical
separations and days of stay generated by hospitals in the
areas of-“the two agggegations were studied. In the
metropo1itan)régiona}/rurél aggregation'it was evident that
the majority of both surgical separations and days of
hospital stay were af}ributable to metropelitan .area

hospitalsy with rural area. hospitals responsihle for  the

2
second largest percentage of utilization (see.Appondiv R Q).
This finding was anticipated given fthe distribution of

hoaepital beds and suirgical manpower in the province. During

the time period from 1971 to 1978 the porhentaoe' of total

.

,[_ostatectomy. the

o>
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'separatibns and days stay attributable to hospitals in the
three areas increased marginally for metropolitan area
hdspita]s. decreased somewhat for Tural area hospitals. and’

rema ined rélative[y static for regional area hospitals.

4 L

Hdépitalsfin'thQ3Calgary and Edmonton areas- of the
six-area aggregatioﬁ were by far the most heavily utilized
(see Appendix B.10). Examination of the Qti]izaiion trends
bver time sthed that in all six areas, both the percentage
of sepétationg and days of stay'for hospitals in each of the
six areas had changed miéimal]y. This finding, and the
minimal changes oObserved among area hospitals in  the other
aggregation may Pefleét the relatively stahle supply of both
surgeons an? hospital beds in the province The majority of
separationéi‘and days of hﬁsnifal stay were generated by
'hospitaléﬁin the cities of Edmonton, Calgary,.:gpd 3an,
Lethbridge. and Medicine Hat. During the time nﬁlimd frem
1871 to 1878 these cities’ hospitals handled over 7R% of all
Caesareén a59ct:ons. hysterectomies., and cholecyetectomies,
and 90% of all prostatectomies. The percentage of total
appendectﬁmy, 'fonh;]lectomy and  adenoidectamy procedlrec
pe;fmvmed in thearn hoepitales wag =omeyvhbat lTece fﬁev'¥}¢~-ﬁ

heing abent 60%.

-

for =all =<ix saurgical categm ies, and both yent s
examined the percentage of total separ~tinng and days nf
P)(ﬁépi,fnl cia‘y gener ated by the hoepitala KN A par ticualar
area . wer e remarkably <similar £ all Areac in both

aqgregations This finding attested to  the cimilar Al O
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among area hospitals within a particular aggregation.
"In summary, the patient origin-degtihation studies done-
using both a district and hospital perspective indicated

that patients typically rémained within their resident ares

for care, and that H6spitals committed the vast majority of

their resources to patients resident within the area in

1
N

which the hospital was located. The size of the hospitalis),

<

as measured by the number of beds in the hospital(s) located
within a particular hospital district, was shown to be

related? to the degree';Q~Wﬁjch patients stayed within their

7

resident area for syrgical'care; the larger the Hoepital,

the greater was /the likelihnod that patients world 1 emain

within their recident district for surgical «are

I” "‘9 ft\]]r\k/i,‘r‘ So(\' i(-‘(-‘ thc ("’Ql)]'g ~f 1}"3 CERI R Lot
~tvepien ot b ieat i ot AT Tt Ve A e '.-mgn*-y-’lv"
S

1 1 Analysie of Surgical Utilization Rates

Niseriregion of ;wvgjca] utilization rate ariation amang
the areaa in ench ~f ehc froonr aggvoga’innw i prese-ted
v Ve in two sectimne: 17 the pratimivory analyvsis of the
area  sugical utilizaticn rates  nndd o T SO RS

rearession Analycec of area ot e
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4.4.1 Preliminary Analysis of Area Rates

~—

e

The results of the investigations coneerning each of
the six surgical categories are presented below. The
discussion of var%ation among  the areas was’ necessarily
limited since determination of the degree of variation among
utilization rates which would be considered beyond that due
to the stochastic nature of surgical utilization was beyond
the expertise of phe researcher . Fﬂrthef study, which should
involve ronsulfétiun with members of the medical profession.
is requj@§d to determine the point at which rate variation
chonldv be consirdered excessive. In the absence of a”fﬁpé9d
utilization rate gtancd-rde, tthv- aren r%tn; Hhov- be=n
diceiaaed  with 1eqard  tie the o e fav i b Fooear e e o
crilization rate

Analysis of Aopendectonly Rates

vaminnti«\h nf the appendectomy rotas among the ar eac

~f thye fenvine agqar egnr\iona caonfirmed the trand egqtabliched

A ing the nlygig f procsincial utilizating 1atecg:
& 4
appendertomy rates ver - found to have dacrencen

Qig’\i’ir‘al\t‘y e r the time peri-d firemp 107 F t.. Q70 i _‘.,'l'

Aaroae studied (g e Jatsla Q) Aedeti b imnially . the o1 ea 1atas in
all agd =anticne and 'he Albarta ot o o mncde T 1y, Cangd i~
aver agr i every yonr elyrdioed

P

Wit v egar! tev the \,ar/-‘;‘:i,—.\fioy\ ! st gicoal tatec among

i

ELNE N it wae anticipated that reince apr\o”dpctomy is
generally  ~gardad oo a nen o disor etionary procedure,
et esrmirian t fartore wients tel ur:niﬂ!f\l‘\, il!'lllnnce surqif’ﬁ]

%
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utilization, and therefore, minima]l variation would be
s . :
found. Among the areas in the first two aggregations (Maps A

and B) minimal variation was“Tbund; and in some years the
rates were virtually _identi~al. This minimal 'vafia:{on
likely reflects the matching of determinant factors in the
arens of theea agqféga?ions. AT though the minima) differénce
in some of thé ;afes was not thought to he of importance,
Calgary and the Southern area typically had lowef rates ‘than
Fdm~nton or the Northern area. The rates for- the areas ;n
Map A were s-mevhat lower than the Alberta rates, while the
area rates n Map B were almost identical to the Alherts
ratee In the other twoe aggregatinrnes {(Mapg © 'and Nl miich

mare  variation among the arga rotee wage o.ident ad sgome

3ar=a rates ware concicteantly higher tharn the Albny ta rate

Crmpar ison ~f the ragtag ascnriated Twith all f our
aggregations  epabled the 1 ese""r‘hev te forem 'entative
ranclusionme Ty 'li'\q poces it e Cmnaavng 5 thv  hgerved

R ’

o et en,

f-amination of the metropolitan, regional, and fnrai
areas (Map () demonetrated tha' jn e ery yvear Gfudfgﬁj‘ the
metrmpvlitaq areg 1atec were |Qwav than the Alleyta 1 ates:
the conver e wa= ger)cral‘y trie fonr regional and rinal al ~a
ratog Fren the previogs paticont ?viqiw'docfinafinn study it
war chown that over the study perind a decreacing porcpntago
nf rral tesidente remained within ‘haip ragident dich'if‘.f
fonr the aprendes tomy pro-edon o Fur thar analysic

demonstrated ‘''at 1Al gecidentc whe Joft their regident

i | k'
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district typ1ca1]y had surgery in an adJacent dwstr1ct . and
did not travel spec1f1ca1ly to _the metropo]1tan- areas of
Edmonton and Calgary@ or to the reg1ona1 referral centers in
Red Deer, Lethbr1dge \Med1c1ne Hat and Grande Prairie. If
patientss - | res1dent in a rurg] area ' had traverled
predominantTyAto these six areas, very similar rates .among'
metropo]itany' regional, and rural areas wduT .have been
expected;’since metropolitan and .regional surdibns wouid
have bee;.'making the - decisions‘ regarding%reﬁoval'of the
) appendwx for many rural residents. | _ ‘

‘”The':hlgher, rural. area rates may be indicative. of the:
circumstances surrounding rural res1den§s trayej-to;rece1ye.f
care. In metropolitan and regional areas it;ﬁs comparatively
easy to monitor'a'patient suspeeted of havingiwappend%citis
_over a prolonged period of time. However, rural residents
~who find it neCeSsary to travel to receive care may nhot be
(?ble to make repeated trips to be monitored. Therefore due
~to the constra1nts imposed by lengthy travel time to rece1ve
'surg1ca1 care, rural re31dents w1th suspected append1c1t1s
may have surgery more readily than urban res1dents who can'
be mon1tored, more eas}]y.' Investygatwon, regarding this.
suppoSﬁtibn could be: facilitated by a tissue study which
ekamined' the ratehof rémoval(bf normal appendices from both
urban and rural rgsidents'undergbfng. surgery fn,ﬁan<‘urban'
hosbital. If the suppdsition is correct, the nate'df removal
of normal tissue-shoutd be higher in- patients referred to

urbapgarea hospitals from rural areas. During the last three
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years'/of-‘thé',study (1976-to 1978) the variation-among the
three areas in Map C decreased which may indicate that the'
.dqtermihantj factors related to urban/rUral.residencé a}e .
progressively becominglfeés important.

. Investigation of,“the ‘appendectomy rates for the six
areas in Map . D indicated that the Lethbridge; Grénde.
Prairie, " and Red' Deer areas had rates consistent-ky highgﬁj

Rhan'ihe Alberta rat

. The Medigjﬁe’Hat area rates were much
lower than the Alpérta rate and were the lowest of any area

in . the four #dggregations for the eight years .studied.”

Spegjfic _reasons for‘ the high and iow extre%es were not r‘_
‘readily apparent; however, differing. physician practice
-patterns may be . affecting utilization rates since tﬁé
non?diSCre}iOnary nature of the appendgqtomy procedure and,
the severity of sympfoms~associ;}ed with gpbendicitﬁs make
it unliké}y that other determinant factors (except those of
~an epidemiological nature) would substantially influence
utilizétibn rates. | | . r

In summary, ‘aﬁpenjjyﬁomy rates have deqlined in all
areas fdn the  ebtire s udy period. fhe rates for tHis
catégohy .appearl‘to' be consistently higﬁ in the Grande
'Prairie and Lethbridge areés, and consisténf]y lpw in the
. Medjcéne Hat area. Two explénations for the obseryed
variation were proposed which “involved .the . influence of
different physician practice patterns and the travel

patterns of rura]aresidénts. With regard to estabishing an

appropriate appeﬁdectomy -rate_ for the entire p%oviﬁbeﬁ it

3
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would seem . that, since the rates for the matched areas in
Map A and B were very similar to the A[berta rates, these
rates might beiregardeghasfproviding an appropriate standard
Foi“metropolitan and regionaﬁiareas. Further , investigation
;ofwjpheu oircumstances‘ surrounding appendectomy for rgral
residents would be needed prior to_estabfishing a suitable

rate for rural residents. e

Analysis. of Caesarean Section Rates

The Caesarean' section (C-S) procedures is typically
lregarded as non-dtscretionary, and therefore, minimal
variation *ahong the areas of all Eggregations was expected.
Pre]ipinary analysis revealed‘f%at, from 1971 to 1878, the
A‘Berta C-S nate had generally been lower than.the Canadian
C-S rate, and that the C-S rate had steadily iﬁc%éégeqf in-
the areas lof all aggregations (see TaBTe 10) This latter
finding had been ant1c1pated §1nce a revwew of reports in
the 11terature 1nd1cated that C-S rates had risen in Canada
from 1968 to 1977 (Wadhera & Nair, 1982), xLess‘ variation
among 4the esj1n the four aggregations was'apparent than
had been assoc1at¢d with appendectomy, furthermore, it was
evident that during the time per1od from 1971 to 1978 there
'lhad been progress1ve1y less var1at1on among the areas in all
four aggregat1ons ' @

Exam1mat1on of the C-S rates in the areas of Maps A and
. B indicated much more var1at1on than had been antigipated.

The Calgary area in Mpp A had consistently higher C-S rates

‘than the |Alberta C-S Trates or those associated with the
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Edmonton area, and in Map B the south area typically had C-S
rates higher than either the A]berté rate or the north area.
Since the areas in both Map A and Map.B had been closely
matched with respect to potential determinant factors,
epidemiological factors which might bhave® influenced the
utilization rates were investigated. It was found that in
18976 the birth raté in the Edmonton area was\slightly higher
than that associated with the Calgary area, and that the
hqhth area‘.had4}a hiéheb birth ™ rate than the éouth area
.XKosinSKi: f980lf Unfortunately, the variable birth rate
brovided Eonfouéding. evideﬁce. as a higher birth raie was
éssociated with lower C-S rates.lGiyen the non-discretionéry
nature of the procedure, and the matching of.determinant
factors = in the two areas, it may be tﬁat other
epidemiological facto;sk or physiciah practice patterns were *
influencing utiliiation rates. fj} |
Analysis of the métropo]itan, régionalf,and.rural areas
in Map C showed that the regional area consistently had C-$
rates-higher than the Alberta rates, whilglstgé rural area
nates were lower than the provincial rates. The rural C-§
rates were most similar to the Métropo1itan C-S rates. Part
of the explanation for this latter finding was evident'bf;rc;m
the patient origin-destination studies which showed, that
over 50% of all rural-residents who left their resident area
obtained care in hospitals located in the metropolitan area.

Regional referral centers were utilized by rural residents

*
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secondarily. This travel pattern may be due to the presence;
of sophisticated fetal monitoring equipment as well as the
support services offered by the neo-natal intensive care

o

units whjch aFe foqqd only in certain Edmonton ahd Calgary
hospitals. The reésbn for the higher‘regional_ﬁate§LWas
unknown; howéver, analysis of the C-S ratés associated with
the areas in Map D he]ped'to determine whether or not a
particular area, wh}ch had beenvused to form the regional
area, - might have eléva@ed the negional\réteé. The variation
among the rates associated with the three areas in Map C
suggestedv'that determinant féétors inherent to the areas
formed by the aggregation gfi the hospital districts .into
metropolitan, reg{bnal. and rural areas had e#brtéd an’
influence on the utilization rates. - ' |
| Analysis of the areas in Map D indﬁéated'the the Grande
Prairie and Lethbridge areas tended to have C-S rates higher
than the Alberta rates, and that the Edmonton and Medicine
Hat area rateslwere typically lower than the provinc131 rate
for all of the years studfedﬁ Birth rate ‘information
supported the high rates observed \in the Grande Prairie
area, the high Lethbridge rates, however, were not‘supported
by-birth rate statistics. The high C-S rates associated with
the Grande Prairie and Lethbridge areas probably account for
the regional aﬁéa in Map C having the highest area
rate.
In summary, steadily {ncreasing rates, and rate

variation characterized C-S utilization in all aggregations
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studied. Variable birth rates offered a potential
explanation for some of the observed variation: however, in

-

some instances other epidemiological factors and physician
practice patterns were theught-to be influencing utilization
‘rates. andsight demonstrated the utility of calculating C-S
rates as the number of C-S per number of births, rather than
as C-S per 1000 persons, since the former calculétion_wéuld
:standardize areas of the province with respect to wvariable
birth rates. The Lethbridge and Grande Prairie areas in Map
D were found to have C-S rates 'higher than ‘the‘ Alberta
rates, while the Edmonton and Medicine Hat areas ;n Map D
generally had‘fates lower than the provincial rate.’The'~C-§
rates 1in the areas of Maps A and B had the least variatiqh
of the five aggregations,_Estab]ﬁéhment of a standard C-éf
rate for all areas ﬁn;the provfnce would require much hore
“investigation since the C-S rate appears to still be
. increasing, and since reasons for the rate variatioa‘among

areas are poorly understood.

AnalysiS"of Prostatectom% Rates -

Reports in . the _1itep%ture. indicated = that the
prostatectomy procedure wés classified aé usually
diSCretionary. Thus, more variation- among area rates was
anticipated than weuld .have “been expected for a
non-discretionary procedure. Analysis of all areas
demonstrated that between 1971 and 1978 prostatectomy rates
changed minimally in the majority of areas, and that

fluctuating rates were characteristic of all aréas. Since'a
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previous Alberta study had found evidence which supported a-
link between high environmental cadmium concentrations and
significantly high prostate"éancer incidence (one of the
indications for prostéteétomy).. the areas of all four
aggregations' were analyzed with respect to mapped areas of
~high and lTow cadmium concentratibns which were reported in a:
study by Bako, Smith, and Hanson (1982). It was recognized
tﬁét prostatectémy is . not 'performéd so]ely for prostate
cancer.

The areas in Maps A and B: were found to have
prbstatectomy  rdies- very similar to the Alberta rates (see
»Tfable 11). S]iQHf]y more variation was found between the
.nafes for the north and south';reas of Map B than between
" the two metropolitan areas in Map A‘ Analysis of the cadmium
concentrations in the north and south areas indicated that
thev areas around Lethbridge and Medicine Hat had a -
~particularly high cadmium conteht.when compared to the rest
of the province. This finding . provided.t a' potential
explanation for the south areas’ marginaf]y higher ra?es
(for six of the‘eight yéans), since botﬁ Lethbridge and
Medicine Hat are located within the south area. ‘

Analysis of the area rates for'Map C indicated that the
prostatectomy rates in the metropolitan area were lower than
the Albefta average, and that the regional area rateg\'were'
consistently higher than the provincial rates. The rural

area rates were most similar to the metropolitan area rates.

This latter finding was anticipated since the patient
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_ AN .
origin-destination analyses had shown that rural residents-

almost always left their resident district to have the
prostatecfomy brocedure and, further, that approximately 78%
travelled to a hospital in fhe metropolitan area. Fur ther
analysis indicated that more rQral residénts underwent
prostatectomy in Edmonton district ‘hospitals than in
hospitals located in th Calgary distriét.

The rate variation in Map D also reflected a possible
link  between the environmental concentration of Cadmigm and
prostatectomy; the Lethbridge, Medicine Hat, and Red Deer
areas had prostatectomy rétes considerably higher than the
provincial rate, while the f#tes for the Grande Prairie area
tended to be JTower than the Alberta rate. QOne andméﬁous
finding was evident upon examination of the Red Deer érea
rates. The Jlack of evidence linking cadmium content tn
proctatectomy rates in Y?e Red Deer area may in pamt be due
to the Jocation from which cadmium samples were collected
during ;he‘B?KO et al. (1982) study AMternatively, other
determinan} factors may be influencing the prostatectomy
rates in the Red Deer area. '

In summary, prostatectomy rates were ’éhown to have

,
remained almost unchanged in most areas. Much of the
variation among areas was as;ociated with the  cadmium
concentration. and therefore, this environmental factar was
considered as a potential explanation for the ohserved

deviation of certain area rates from the provincial rate.

Less variation among - area rates may be found if~
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'pﬁostatectomy rates are based on surgery that has not been
done as a result of malignancy (céncer). Establishment of a
standard préstatectomy rate for all areas éf the province is
problemétic at this time. as further investigation regarding
the influence of cadmium in the environment'would be needed
in order to set appropriate rates for potentially dissimilar

areas.

Analysis of Cholecystectomy Rates

Preliminary analys{s indicated anvoverall decline in
the area chonlecystectomy rates of all four aggregations,'and
an Alberta rate that was very similar td the Canadian rate
for the maiority of years studied. Although this procedure
had been labelleti as discretionary in the literature, the
;imilavigx i Aihmrta cholecystentory «rates to the area
ratesg, anel the comparatively little variation amorng area
rates (seo Tgble 12) suggeaterd that AMbarta practitioners
reqgar ded chmiecystecfom\ as a non discretionary prdﬁpdurg
AMternatively, some of the variation lamﬂng Aarea rates
previouslty nofed in the literature may have been dile ta the
lack of age and sex standardization of data: thus, the
minimal variation among areas noted in this shudy may in.
part be due te the age sex satandardization »f the rata that
wae done prior to analysis

Due to the deliberate mateching of determinant factorg,
ége-sox stapdardization of the data, and the ahsence of
known epideminlogical influences which  might affect

cholonvnfmhtomy Uti1i75timn rates, minimal! variation ammig
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»
the areas of Maps A and B had been anticipated; and the

analysis, indeed, confirmed that very 'littié. variation
existed. A similar lack of variation among the area rat¥s in
Map C suggested that determinant factors inherent to
metropolitan, regional, and rural areas had little influence
on cholecystectomy rates. The rural cholecystectomy rates in
Map € were very similar to both regional and metropolitan
areas: however, there was less variatfon ev{dent be tween
rural and metﬁopolitaﬁ fatés than betweéﬁ.gyraT and regional
rates. Thig finding probahly reflects the tendency of rural
area residents who leave their» resident area to undergo
cholecystectomy in hospitals 16Cateq in,meiropolitah areas;
metropnlitan  surgeons are making decisinns regarding
chrlecystectomy for many rural rnqidents‘ as well as for
matrmr6litan resﬁdpntc, and the | commona lity of
Aecision vnakir‘\g ig \ikaly reflected in the simitar ity of
i al and metropalitan chnlecystectomy 1ates.

Framination of the areas in Man D  indicated that the
Gr ande Peairin and lethhr idge areas tended to have
cholecystectomy rates higher than the provincial average.
while rates for the Medicine'Hat area f]uctdated'hetween
high and low extremes. ﬁeasnns for the high and low rates
migt remain speculative . »in the abseﬁ¢9 of detailed
information. However, since thgre was minimal rate variation
among the areas in Map C, the rate variéfion observed in Map
D may be due to different physician practice patterns, or te

as yet unidentified epidemiolagical factors
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In summary, cholecystectomy rates wére found to be
decreasing }n all areas:; of the surgeries examined, the
area t1ates "$pr*cho]é¢ystectomy deviated the least from the
Alberta rates. Minimal variation among the areas of the
first. three MapsE(A, B, and C) and the fact that there was
less variation among the areas in Map th\than  had been
~hserved for the procedures studied prevjousl§ shggested
that the determinant factors u%ique'to‘pafnguiaf aﬁéa§' dig

~

not  substantially ihfluence utilization rates, aha that
perhaps Alberta nhyéicians regarded .thig proceddfe - as
non-discretionary. Given the laék o% evidence that
determinant factors (other than age and sex) influenCéd:\‘
utilization, epidemicTogical factors and differing pHysiciang
Ppractice patterns were proposed as possible reasons to

wmt for the variation that was observed.

Centinued monitoring of, cholecystectomy rates should

v

determine whether ~r not the decrease in rates hdg_
continued, and whether or not the decline has mhrderated. Tf
a ]eVP1]iaq effect 1is ohserved, then it would seem

reasonabile to nasume that the Alberta cholecystectomy rate
wourld ol e an appropriate standard ‘unless medical
technolngy rra rides therapies which cou]d bhe used as an
alternati e tn cholecystectomy.

Analysis of Hysterectomy Rates

A review of pertﬁq@nf litersture indicated that

" “hysterectomy was typically classified as usually

discretionarv. and fthat there was a lack of ~onsensus among
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’medlcal pract1t1oners regard1ng the .need for th1s procedure

T Pre11m1nary analys1s revealed that from 1971 to 1978 the

hysterectomy rate had declined in all areas studted and

that the rate’ of decrease in the areas of Maps A and B had

<

moderated during - the last three  years of the study (see

3

Table 13). Thusl'the‘decrease in A]berta’s»hysterectomy-rate

from 1976 ‘tq 1978 noted by the AHUC (1981) appears to have

‘started in 1973.° Surprisingly, - variation - among area.

hysterectomy rates was generally less than had been observed

for appendectomy. -This resuTt.waS‘not expe§ted_as variation

.had preyiously been reported as being positively related to

the d1scret1onary nature of a procedure.

Analys1s of the hysterectomy rates assoc1ated with the

areas of Maps ‘A and B 1nd1cated that, ~while -minimal rate

variation-had occurred the rates'were typically higher than

the KTberta rate. The var1at1on among the area rates in, ‘Map

' B"was greater than -that found between the two metropol1tan

areas in Map A; however, thesé rates were- Very similar to
’ . . > .

thes proytnctal‘. rate. Additionally,"the“ north area’s

hysterectomy,rates were generally lower than those in _the
‘ . o A

‘'south area. - . Yoo - . T .

Examination of’the hysterectomy rates”for the areas in-

Map C ﬁhd1cated that the rural area rates were cons1stent]y

'1owe? metropolttan area rates were h1gher. and reg1ona1

rates were very: similar to &the provinciail rates. The

previous patient origin-destination study demonstrated that

dver'50% of allnrurai:resjdents‘ieft their residentrdiStrict‘

a
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fo haVé a hysterectomy, and that apprdximate]y 74% of those
who left had their hystérectomy in aA hospital . iocated' in
either thé . Edmonton or Calgary districts. fhus, it Was
expected that the rural and metropolitan rates would be most
similar; héwever, regional andsru;ad hysterectomy'bates were
most similar for‘f1Ve of the efght'years studied. It Should'
be noted that the variation among the three aréés in Map C
was substantially.les§ than that obServéd'ambng the Map DO
areas. This findl?g suggests that since the Méb'C areas were
dissimilar with regard to rural and urban characteristiés,
health service system determinants, and patient travel
patterns, the effect of thgse ‘détermjnants Qas mUch less
'_than the determinant factoré which apparently produced the
greafer'variation among area hysterectomy rates observed in
‘Map D | . - - S | e ‘ A
‘Examination of the six areas in Map D indicated that

the Lethbridge area had hysterectomy rates well above
provincial rates, and that the 'Mggiéfﬁe..Hét and Grande
Prairie area rates were typically loﬁer than the ALbertaI
rate. Identification of the nature "of the. relationship
- between Eysteréctomy rates and determinant factors with
respect to the argas‘in Map D was not possible due to a.lack
of adequate informatioa; howeVérT the-vapiation among Map D .
areas may be due to factors rel%éed to bhysician practice

A T

patterns.

~

a

-In summary, bvér the éight-year fperiod éstudiedra the

hyétereptomy' rates declined in all areas. The Lethbridgé
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area in Map D exhibited ‘hyste%ectomy rates considerably
‘higher than the A]bértavrate, while:fhé Grande Prairie and
Médicine Hat areas typically had‘ rates well bg]ow the
provincial rate. Physician practice patterhéfwére postulatéd
as a factor which might account for the hysterectomy rate
' vahiainn that - was observed} Prior to\\establishiqg_ a
hysterectomy rate standard for the pfovince,‘further study
would be needed to,show,yhethér or not hysterectomy ratgg
had continued to decline, and to Thvestigate why cértafn
areas conéiétent]y eth@it'hfgh dr Tow hystefectomy rates.t

Analysis of Tonsi]lé%tomy and Adenoidéctomy Rates

‘Examination of the fonéi]leqﬁomy.'and' adenoidectomy

(T&A) rates indicated that *frggm:

e

171 to0-1978 the rate. had
dramatiéa]ly declined (see’ ffﬁ e 'iﬁ§§' ?;é. researcher
recognized that the calcu]ation of T&A rates based solely on
inpatient déta'introddcéd;é potential source of error, since
some T&A.JSUrgeEy is done on an outpatient basié.'However,
the number of T&As done as :outpatient prdcedures was
cénsidered insighifi;ant' relative to those occurring as”
inpatient procedurés. The T&A rate variation among the éreas
of ali a;gregationsq was much less than had been expected
given the discrétidna}y ‘nature of this procedure. The
greatest amoﬁan'of variation was found among;the éreas in
Mép D; however, this variation was considerably iegs than

that associatedjwith the appendectomy rates for the:areas in

Map Q.’ » o 0.

|
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Analysis of the T&A’rates for the areas in Maps A and B
jndicatedv that_ ﬁﬁn1mal variation between the area rates had
occurred, and that these rates were very similar to the
Alberta T&A rates. It was also evident that neither of the
two areas ;n Map A or Map B-had had consistent1y high or How

|

T&A rates. . Examinat§on of the areas in Map C demonstrated
A
,that the metropolitan area T&A rates were cons1stent1y lower

than the ‘Alberta rates, wh1]e the regional area rates were

typlcally h1gher 51y little variation occurred among

the three Map C ® from 1971 to 1976. After 1976 the ©

variation increased in 1977, and then declined in 1978.
These findings suggest that T&A hates- were\not greatly
influebhced by the determinant factors inherent to the Map C
aggregation. £ i . -
Analysis of the T&A ratesJéssociated with the areas in
Map D indicated that &hebGranoe Prairie,mLethhridge, and Red
Deer areas tended to "have rates much higher thgg the
orovincial rate.” T&A rates were markedly 1owen than the
Alberta rates in the Medicine Hat area‘;rom 1971 t67f1974.
and also in 1976, and in the Calgary area in 1975._1977} and
1878. Speoffic reasons for the high and fow extfemes_evident
among the areas in"MaplD(were not readily'qﬁscenhablé; the

P most plausible explanatory factors appeared to be rélated to

N

v\

epidemiologioal phenomena or physician practice pattenps.
L L ’
"In summary, T&A rates were shown to have sbbstantia11y

'
decreased in Alberta genera]]y, ‘and in the areas of all four

¥ aggregations. The, amount of rate var1at1on found among the g
A \ ,

L e e . [
L .,
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areas in Maps C 'and D was less than that associated

,; with .the non-discretionary appendec tomy pcheduré.
Continued 'ihyestigation' of  the T&A rate would
seem warranted. prior = to- _establishing a standard
provincial ~~ T& rate, since the rate is  ~still

declining, and since the effic%cy of these procedures has °

not? been established.

This preliminary descriptive analysis highlighted the

'$urgica1 utilization trends for six categories of surgery

for) each of .the areas in the four aggregations. The

1.

.Y

[

2.

7

3 .
" pertinent findings from these analyses are summarized below.

The utilizatiQn rates of' four surgicé] categorfes

(appendectomy,» hysterectomy, “qholecystectomy, and

1

‘ tonsi]]eotohy~and édenojdectomy) were\\fhown to have

decreased both provincially, and in the areas of all

four aggregations over the time period from 1971 to
R :

1978. During the same time period the Caesarean section

) : - . ’

rate doubled, and‘the prostatectomy rate remained quite

stable.
With regard to all six surgical categories the
Lethbridge area was consistently associa;ed with

L

utilization rates 'which were markedly higher than the

" Aber ta rate; conversely, the Medicine ‘Hat area

typicaify *had ;' utilization rates. which were much less
than the provincial average (with the exception  of

prostatectomy). The degree,Qf‘variatioH among area rates

" considered excessive was not investigated; nevertheless,
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: N .
these two areas (Lethbridge and Medicine%/ﬂ:TTF*warran{\\
, \

further examination to satisfy concern regarding both
under and;ovér q}i]ization of surgical services.

3. The areas in Maps A and B cons%stently demonstrated the
least variationl among area rates for all;'surgical
categories except Caesafean section for the eight.‘years
studied. The variation among area.rates in the other two
aggregations was much greater; Map D éreas generally
exhibited thé most extrehe rate variation.

4. The variation among ar%a rates associated with
éppendectomy, a non-discretionary procedure, was
?genera1]y,i greater ‘than  that associated with
discretionary or usually  discretionary procedures
(tonsillectom§ and adenoidectomy, cholecystectomy,
hysterectomy, and prostatéctomy)ﬁ Thi§ finding was
unexpected since previously researchers indicated that
discretionary procedures demonstrated the greatest
amount of variation. | |

5; The metropolitaq area rates tended to be less thaﬁ the -
provinciél average,; the‘converse was generélly true” for
regibna] area rates. The tendency pf rural érea
residents to travel tovmetropolitah area hospitals was

‘ reflected.‘v(with éome exceptions).by the similarity
bétwéén rural and metropdlitan area rates.
In ‘the fo]lowihg Tsection‘thé results of the mu}tiplé

regression analyses are presented.
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y
v s

j4.4.2 Multiple Regression Analyses
From. the previous analyses it was evident that
variation in surgical ‘uwtilization rates among geographic
areas existeg. The results of tRé -multiple regression
analyses indiéated thé.degree to whiéh this variation could
be explained by geographic féctohs. In the following
sections the results of the multiple regression ana]yseg
done for each surgical category are disqussed. Six summary
tables (one for each sﬁrgical category) illustrate the
influence of geographic 1océtion as an explanatory variabfe.
A brief exp]anafion regarding interpretation of the
information 1in these tables is presented prior‘ to the
discussion‘of the results. | |
A step-wise multiple regression model was used as a
descriptive tool in  order to assess  the ‘relative
céntribution'of each independent variable (which represented
a bar?icu]ar *duatrict or area!) to the eXplanatjon of
variation in the dependent variable once the effect of time
had been controlled. As such, these analyses were similar to
analysis of covafiance“(ANCV) techniques. However, unlike
ANCV. oply variation due to timé and areas was identified}
Variation arising due to rate variation within the areas,.
stochastic fluctuation, ahd measurement error were grouped -
together as ‘residuals. Inference (hypothesis testing) waé
not attempted as accepted theories of surgical ufilization{
do not exist, énd population data (rather than data obtained

2

i _ _ 0 -
through sampling of the population) were used. Case weights

¢
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(Nie et al., 1975) were used to eliminate the bias finherent

-~

to"the comparison of different sized areas, and to remove
the p,roblem of non- add1t1v1ty ¢55001ated with Irat1o data. ‘
The 1ndependent variables listed in the tables ref1ect
those previousty'described‘for the composite analysis in
s;ction 3.3.3 of Chapteh IIf. Thé'worq district is used to
refer to specific named districts in which’ referral centers
are located. The word areas reflects all of the districts
surrounding a particular referral center, éieasv that are
typically rural in nature. For examble, the Calgary area is
made up of a]]‘the districts in the Calgary area in Map D
(see Figure é) with the exception of the Ca]géry district.
THe relative exp]énatory power of each independent
variable is reflected in the R-square coluhn of the tables.
It shogtd be remembeféd that the.R-square ,va]ue is not .a
measure of the vartatton in utilization rates, but rather
reflects the proportioﬁ of- variation in the dependent-
variable (utilization -rates) gxp1ained by‘the independent
variables. As such, - the \R-square'.value reflected the
var -tion accounted for after the influence ot-time and
between area variati&% had been removed. The additive nature
of the change in R-square values is interpreted as follows.
I1f, with the agddition of a pgrficulag independent variable
to the régréﬁsion—equation, the R-square value increases by
5%, this ch;nge indicates that 5% more variation in'.thé
debendént Qariable 1s “explained w1th the addition of this’

varlable - not that Qh1s variable explains only 5%. __

-
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The unstandardized regression coefficients represent
the expected rate difference in comParison with the Edmonton
aistrict'rate due tb a parficu1ar geographic area. In order
to derive  the expected utilizafion rate for an area or
district, the re]evaﬁf coefficient is added to the constant.
Since the R-squaré va}ues were typically very 1ow, rate -
estimates should be regarded as being somewhat uncertain.
Since all Qf the coefficients'were cachlated in relation to
the Edmonton ;ates it was possipie to: 1) - rank the
geographic areas with fespect to high and low rates™of
utilization, 2) estimate the expected rates of utilization
for a particular area or district, 3) estimate the
difference in utilization rates between any two areas, and
4) defermjne the relationship between district util}zation
rates and the rates associated with the areas adjqcent to
each district. In the 1last column lof the tables the
percentage by which the expected utilization rate for a
particuiar area or disbriét deviated from ‘theféxpected
Edmonton district rate was depicted. As such, extrémé rate
variation (from the expeéted Edmonton district rate) céuld‘

éng easlly noted. ~ |
; W {f ln the fo]lowing ,sections the " amount of variation

accoumﬁed fory by a linear , combination of independent

LJaQ‘ bles -(R-square), and the relative contribution of the

(

R Qndependent var1ables which described patient residence are

. e

§ spii¥§sed in *"refation to each of the six surgical

fﬁeg€f1es The maJor1ty ‘of the d1scuss1on focusses on the

-
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regression analysis of the [comqgsite map areas, as this
finer division of the province provided more " detailed
information. . ~

m
Appendec tomy

In each of the five regression analyses the amount of
variation in the dependent variable accounted for by a
lTinear éombination of the independent variables used in the:
regression (R-square) did not exceed 31% and was typically
much loWer (Map A, 18%; Map B, 10%: Map C, 18%; Map D, 26%;
composite, 31%). With regard to the first four aggregations,

- .

after {he initiallentry of the time variables, the amount of
addi(j

ional .variation accounted for by the variables which
described patient residence location did not exceed 17% (Map
A, 9% Map,B.{}é;s than 1%; Map C, 8%; and Map D. 17%). This
. indicated /that the explanatory value of the residence s

variables in al)l four regression equations was quite~

limited. .

v
v

The variables used in‘the‘éomposite regression analysis
accounted for 31% of the tofal variation in the dependent
variable. (see Table 15). After the initial entry of the
time variables. the additional %i% of the wvariation was
accounted ;for by ;he, variables® which described patient
re;idence.‘The variable which desqgribed the Red Deer areg
was the first resjdence variable to enter the eauation
.(accounting for 4% of the additional variation explained);
it was followed by the variables_representing the Lethbridge

area and the Medicinme Hat district which accounted for an
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addifionai‘4% and 3% of the variation respectively. The
other variables representing patﬁent residence entered the
regression equation in theforder in which they accounted for
progressively less variation.

‘Ana1ysis of the uhstandardized hegreesion coeffic}ents
indicated that the Grande Pra{rie distriq;/'hd”fﬁe,areas
surrounding, the Lethbridge distr{ct typically had the
highest appendectomy rates, whf1e the Medicine Hat and
Calgary_Qistrict'were aSsociated With the@lowestmeates. With
the ‘exception of the Grande Prairie area,'residente living
in the afeas surrounding a referral center had appendectomy .
rates somewhat’ higher,.than residents 1iving in districts
which had a referral center. The -reasﬁns why part1cu]ar
areas {or districts) have ut1l1zat1on rates much h1gher or

lower than the Edmonton utilization rates (e g Lethbr1dge

d1str1ct +72%, .Medicine Hat d1str1ct -49%) gr why tRe areas

surround1ng qg referra] ' es ﬁvek h1gher ut111za}1on

rates than the pe'd' f{cts are not known. Since the
pilar in all areas, it is unlikely'

‘fseue to small area’size or to random
-

v : ' AV

although the actual’ rate - variation is’

' substantial for some areas, it w@ evident that when the

influencei~of time was controlled, no particular patient
residence variable accounted for a substant1a1 proport1on of
the ‘variation in  the dependent var1ab]e The flnal

regression -analysis indicated that only '22% of Uua@total

éiyig_, _ | f~ﬁ
/_ N ) ® .
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4

‘vaniatton ﬁn,appendectomy rates coutd~<be'hexp1aihed by ,e
‘1tnear« combinétion of the twelve var1ab1es represent1ng
Apatment res1dence Tt appears[ ther/fére ‘that the var1at1on
present among - district . appendectomy rates cannot be
adequately explained in h terms. of differeht patient
residence. , R ) ' o I

Caesarean Section

~ e
N

' The amount of var1at1on add1t1ona11y accounted for by
the var1ables represent1ng pat1ent res1dence in the first
. four regression equet1ons was negligible (Map A,‘2%;~Map'8,
2%;. Map C, 4%; and Map b, 7%) . The twelve patient residence
h'vartab1es in the composite-ahalysis 3gcounted‘for slightly
more of the additiohal variation ('12%), bringing the
ﬂR-square value t6w51%” The flPSt three res1dent variables to
enter the, equat1on (after the . time variables), were the :
Edmonton area, Red Deer.thsxrict, and the Grande Prajrie
district, which collectively explained an additional 6% >bt
the variat}on in _C}$} rétes_tSee Table ]Q)L;Ihe remaining-
seven variables rebrésenting'patient residence accounted for
the additional 6% o%-the eXpléjned variétioh. (The variebte
4 rep?esehting the area: §urrounding' the  Grande Prairie
district did not contribute sufficiently to the reduction in
'Variatien'to be included in‘the regression equation, whtch
ihdicatedA that- the rate for this area was the same as the
Edmonton district rate, or the constant). - ;

Examination., of,ﬂi.the unstandardized regression

coefficients showed‘that the lowest Caesarean section ({€-5)
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rates were assoc1ated with the area adjacent to the Calgary
m&dlstr1ct the h1ghest and- ‘second h1ghest rates were found in
ﬁthe Grande Prajr1e and Red Deer d1str1cts respect1ve1y
There' was jhe"e]ear re]at1onsh1p between high and ]ow C-S
. rates'.for tresidente 11v1ng in districts with referral
centers, and residents livihg in “areas adjaceht to a
referral Center Grande Prairie, Edmonton, Calgary, and Red
) Deef d1str1ct residents had h1gher C S rates than res1dents—
11v1ng in areas adjacent to each of ‘these djstr1cts, while
the reverse pattern was evident for Lethbridge and Medicine
Hat district residents. 2 | | ’ f

In . conclusion, once the tnf]uence of time had been
removed, a minor amount of yariation .in  the dependent -
variable (C-S utilization rates) was ‘accounted for by
\Aparticular patient"residence' variables,  and collectively
‘their explanatory value was very 1imited.

Prostatectomy

In ~all five regression anat&ses the wvariables
representing tihe accounted for less 'thah. 1% of the
additiohal Qariatioh in  the debendent variable (district
prostatectomy rates), and the calculated R-square values
were vpry low (Map A, 4%; Map B, 3Y%: Map C, 5%: Map D, 11%;
and the composite, 16%). In  the coﬁposite analysts the
patient residence variable representing the C€1gary area
entered the regression equation ahead of a time variable

because  the time-squared variable did not meet the

statistical criteria necessary for its inclusion at the



- second StehA As can be noted fhom‘Tab]ev 17, its inclusion
did not apprec1ab1y change the R square vaTue The var1abg;s
-represent1ng the Calgary area, Lethbr1dge d1str1ct .and the

\\
.R:f_ Deer area accounted’fo? an add1t1onal 4%, 3%, and 3% of .
e

t var1at1on in prostatectomy rates'respectxvely (see Table
17).’ These three areas had the h1ghest prostatectomy rates

© the Grande Prajn1e area and‘jd1strnct, _and‘~the_ Ca}gary
4dtetrict ‘were -associated with the lowest rates. With the
exeéﬁtjon of the Lethbridge and Medicine Hat dﬁstricts;
residents living 'in the'afeas adjacent to referraT centers
had higher prostatectomy rates than residents 11v1ng 1n the
‘d1str1cts which had referral centers., _ )

While the ,afOPement1oned pattern. of rate variatien,

reflects 'prevfbus .dichssjon concehnibg-the possih]e 1ink
between prostatectomy rates and environmental ‘cadmﬁum
cbncentration. if this factor haq.sqbetantialjy-inferHced
prostatectomy. rates, its' imbortance should LhaVe,‘ been
4Ret1ected “in  much htgher‘ R-square values. fAs'euch, the -
minimgl variation accouhted fer 'by the pattent resfdence
variablee indicated that geegrabhie‘location Was_minimaﬁly'
important in the exb}anationffof< prostatectomy Autiliiatﬁon
~rate variation among districts. |

o7

Cholecys t__tomy

&lﬂ each of the five regressjon analyses the variables,
i!itepresenting time accounted for approximately 47% of the
variation in cholecystectomy rates (the dependent variable).

The amount of variation explained by the addition of'fthei
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" patient residence variables was minimal (Map A, ‘B, and C,
Tessbgthdn 1%;  Map D, 2%: and the gbmposite, 3%). In the
_ compbéﬁte ané]ysié fhe vériablé representing Lethbbidge abea
residence- éniefed the regreséion quatioh first; following
the time variables, and accounted of less than 1% of vthé'
additional explained variation (s;z\?éqlg 18) . THe-remainihg~
'éleven patient residence-variables collectively explained én
‘additional 2% of the variation. |

’The highest cholecystectomy rates were assoc%atéd with
the.Lethbridge area, the lowest rates with the area adjacent
to the district of Calgary. TypicaT]y, reéidents yn the
districts éf Graqqe _Prairie, “Edmonton, andFCalgagy, had
higher cholecystectomy rates thah'resfdents living in tﬁe
areavladjacent to each ofqthese districts.'Residehts in the
districts of Red Deer; Lethbridge, and Mediéihe‘ Hat had
10Wér CHo]eCYStectomy ﬁafes_than the‘rates associa}éd with
the surroundingsaréaé. o *

“In  conclusion, onee- the ~fnf}qénce~iof“‘time ‘was
controlled, only a minor amount of variation in * the
dependent variaSle was exp1ained'by thé additﬁon of patient
residence variables to the reghession equation.

Hysterectomy -

In the éeries of régféssion ana]yées éoncerning
hysterectomy rate variation, the variables répresenting time
abcounted for\only 14% of the explained wvariation _in the
_dependent  varijable.. The wvariables represepting patient

o =
residence accounted for more variation than was observed

./é‘y
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“wi th the otheF'five surgical catégoriés (Map A; 11%; Map B,
iess‘ than\ 1%; IMab C.. r7%;.Map D, 9%; and the composite,
31%). | | S | |
7 A;Fo]]ow{ng remoQal of thé¢fnfjuencé 6f time,.thé first
three-vari?b]és to enter the regressjoé equation ﬁfor"'the'
cq@posife aha1¥sis were the patieﬁt, residence Qar#ables
which descr ibed the Edmonton area, Medicine Hat ’distrdct,
and the Calgary area. These three v%riab]es'accounted’for én
_additional 14%, 5%, and 6% of the éxp]ained variation in
hysterebfomy utilization rates respectively (see Tabfé’19);{
Residénts livfng in the areas adjacent to the .Medicine Hat
district, and -in the ~Lethbridge district had the highest
hystefectomy fates. while those 1iving in the areas adjacenf'x
tov Edmohtbn and in the dist:ict of Medicine Hat had the
lowest rates. With the exception of the Grande Prairie and
Médicine ‘Hat disiricts; the hysterectomy rate in districts
Qith a refe}ral CenteriWas-higher than that associated with
areas surrounding~eagh of these districts.

Qf the surgical categorigs'examined in this study, this
was the only -one in which the patient residence'variables
erplained a moderate amount of the wvariation in the
débendént variable. As such. for hysterectomy. the location
in which a patient resides appears to influence the
likelihood of having a hysferect5my. In the absence of known
epidemiological factors which might account Vfor variation
among rates, it is.possible-that other determinant factors
Arelated to physician practice patterhs are responsible for

. -



"

A .o . . R ‘UWUNEOD YlJNoy BYL U: UMOYS .SIL (3IUBISUOD eyl AQ pajed;pu,
St UDtUM B3BU B4} ) B1BU 3D JISIP UOIUOWPI PBIDadxd BYI WOJ4 S8}ed I34d3ISIP JC EBBJR PB3IDAAX® 8YL 40 UO}IBIASP BYY
- ’ : ‘suosdad Q004 dJad

SuoileJedss 8E° ¢ JO ©3BJ UOIIEZLI|}1IN pajlosadxs ue PL3tA 03 (ZSE'E£) IURISUOD Bay3l O3 pappe 8Q ptnNom (4.6 0-) e8JEe UOIUOWP3
943} JOjJ 3ud1D1 33300 uoisseubeu pazipliepueisun ayy 42z 03 (enbs 8Je sajqe|JeA Bwii By uaymy) 9.6, Je2A 8yl J0j BleU
uotlez|[}3in Awo3oadslsAy eale ucjuocwp3l P8Idedxa Byl BUjwWUSIBP O} JIPJO uj ‘eade dyydedboab Jde|(nojiaed B O3 8NP 1D} JUISIP
uojuouwp3 3yl Yiitm uosiuedwod Ul BOUBUBYSLIP BIEJ payoadxa ayiy juesaudaus S3UBLD| 44800 UOLISSaubo.u pazZipJepueisun ay)

. : . ‘PBauUlR{dX® UdBG peY B8(QR| JBA

. luspuadsp 8yl Ui UDllRLJBA BU} 4O (%0 €EE) %EE Ai@jewixoudde '3D1J43S{R }BH BULD|PBW ay3 P3Qg} 40sS8p Ydiym a|qe) ens
juspuadaput 8y3 30 Auiud a8yl Buimoy|oy ‘o)dwexs 404 "8lqe}Jea juspusdspu. Je|NDLIJRA B JO AU3ud "8Y} JB34E 4Oy PIIUNODIE
(s®ied Awo3joeudisAy) s|qe|dea juspuadsp aysy ul Co_wm*gm> 30 junowe B8yl S}UBSIJCBJ UWN|OD BJenbS-y 34Yy; U JBquNu BYyj

’ "(GL61 1B 38 BIN) S8DU3IDS [B1D0S BY3. 4o; abexyoeg Ied13s13e3S 155495

Ul paui {3no saunpadoud NOISSINHIY PUB (HOIIM 8yl Buisn pawJojdad sem sisA|eue ay; Sa8|Qe,Jes swy) ay. 03 pue SUO} 3eD0;
Bousp|sau ucwruna;vcwcmum_b O3 J8jaJd sa|qejden juspuadepu; ay] "8|geides juspusdag 84) SB S1D,43SIL ey i1dsoy |eduauab
84l 340 yoed uj suosasd 00O} Jeod 8ied Awo108ud3ISAY By} pasn yoiym S}sAjeue uoissadbs @1di3 N BSIM-dB}S ®© 340 Adewwns y

)

{3ue3isuo))

[4-1
L0 . . pTOO E-T eaJdy abp)aquiai
8'¢c - - . y60°0- I Gt 10343siq AueBies
- 8 87 . © 99670 5343 edJy 3IBH BuU|Dipan
801} - 19€°0- Ly eaJy u488(Q pay
66} - 899 ' 0- L vt — esJy 8idyeud 8pugup
S°Li - . 985S0 LEY 3014381 G J®BQg P8y
G 82~ M 966 "0-" oS¢t 30y 43S} dLdieUg BpuRUd
90T . ‘ 269°0 . Zir 12, 4381G 8Bpiaquian
0°9z-~ €EL8 O- . o LBE o eauy Adeb|en
(4 A . by s - ogeg . 30+ 43S1Q 3K 8ULID PN
B o6z~ 1 L6 0O- . BLC BaJY UOjuUOWP3
b0 - G00 ©- 9g pauenbs-awy |
L'y = ) . 654 O~ S€; T ewyy
. . .
=«
» (3IUBISUOD) @B3ey 1D143SsiI(Q tS3U8L DY Jjaol
juocwp3 ayi 40 ebejusdusyg uoyssaubay *
pPazipJdepueisuy ;8d4enbg @ $8|qe, Je, Juapuadapul

e Sy passaudx3l judiod} 44809

N

.\\I//W% 1 AWO3D8UB3ISAH U0y SISsA{euy co_mmemmm.mpawu_Dz.wO A gewwns
/ - \

61 ®i1qe,



R

¢« 190

e

* the rate variation. Further;inveéfigafion would be required

to establish causality. :

>

Tonsillectomy and Adenoideqtomy

In  each of,the five regression analyses, the amount of
variation in the dependent variable (T&A uti]izgﬁion nates)
accounted . for by the variab]es' which described patient

residence was quite low kMap A, 4%; Nap §, less than 1%; Map

C, 4% Map D, 8%: and the composite, 1§ $In the composite

aﬁa1ysis the‘Fﬁﬁst three variables‘fé.-' the regression
equation ‘(after the time. variahles) were the Lethbridge,
Grande Prairie, and .Red.‘DPer areas which collectively
explained an additi&nal 5% of the variation in T&A.ratec
(see Table 20). Anmalysis of the unstandardized regression
coefficients indicated that the three areas mentioned
previously had the highest T&A r1ates, while the area
adjacent to the Calgary and Edmonfoﬁyfdistricts had the
Towest T8A rates. With the exception of the ‘Calgary
district, residents living in thé areas adjacent to feferra]
canters typically had T&A rates somewha t higher than
residents living in a district which had a referral center.
In summary, once the influence of time had been
Contrélled. the amount of wvariation in the dependent
variable acrounted for by the variables representing patient
residence was very small. As such, it appears that T&A rate
variation cannof be satisfactorily explained in terms of

different patient residence.
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Summary of Multiplé Regression Analyses.

A K e B
This series of muitiple regression analyses indicated

that once ‘the effect  of time had beeh.controlfed, the .

vahiéb]es which described the geographic .locatidn of patient .

residence accounted for a very minor amount. of variation in

the dependent variable (with the‘exception of Hysterectomy)j

With. regard to hysterectomy, since the_varjaﬁiesvin the
composite analysis collectively eXp]ainedFéh additional 31%

of the wvariation ﬁn district hysterectomy rates, it seems

L3

that the likelihood of having a hysterectomy can innﬁart " be

prediéted by Knowing a patient’s residence location. '
Analysis of the unstandardized regression coefficients
for the regressionvequations indicated that tHe Lethbr idge
”dist?iét and the surrounding area had consistently higher
rates... of \surqical utilization for all }six surgical

categorigs, while the,Calgaﬁy district and,the.area'adjacent

to it generally had lower rates than other areas or-

districts in the province. The relationshiF hbetween high and
low wtilization rates and patient residence ih 3 district
with a referral center and in the areas adjacent to the
referral  ecenters was unique to each et gical cafegOPQ
studird  The deviations nf the expected ctngicral ytilization
tateg derived by regiession analysis are schematically
symnar ized in TaEle 21, using the F,dmOHtOV'\ district | rate
3 "
(the constant for the regressiéa analysis) as the ‘basis for

the comparisons. From the table it may be noted that:

1. the Lethbridge district and area as well as the Grande
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'Pfaiale and Red Deer ﬁdﬁstriets and ‘areas .often had
expected ut1l1zat1on rates which dev1ated substant1ally
from the expected Edmonton rate. Y
jh‘2;u w1th the except1on of the c-$ category, the Calgary and
| Edmonton d1str1ctprates were very similar. - S
E 3.‘ the areas"sdrrounding each refe}ral district tend to
| " have .higherﬂ'syrgical utilization rates than those.
associated with'tne neferbal-district
4. var1at10n among area and d1str1ct rates was m1n1mal for
the cholecystectomy category o ‘
Although the devlat1ons ‘isolated by thev regression
analyses are(s 51gn1f1cant interpretation of the deviations
should be done with Cautlon 51839 the.“oyerall ‘eXplanatony
’power (R- square) df-‘the variables describing patient
Qres1dence was- relativelyb poor' " The leW' R- square yalues
'l1kely reflect 'lnf part dev1at1on values assoc1ated w1th'

a

'relat1Vely %mall areas wh1ch cpntnlbuted m1n1mally to_ the ‘

é
overall var1at1on in utilization rates. \
A N
oo N . . ' C TN
4.5 Summary - . //,//'

"The results from the analyses pertainlng to pﬁevlncial
, acute care'and(sqrgical"Utilizatjon,‘paxient travel patterns

- and hospital . resource commitment patterns, and surgical

> utilization raté variation were presented.and discussed. A

summary of the major findings‘ from these analyses is

presented th seetion 5.2 of the last chapter.

’ " .
L . . s :



CHAPTER V.

SUMMARY AND RECOMMENDATIONS
~In this _final chapter a brief synops1s of the study is
preSented pert1nent f1nd1ngs and conclus1ons are discussed,

ahd four recommendat1ons are out lined.

5.1‘Summary of the Study
The release of the AHUC (1981) report which indicated
substantial variation in surgical utilization rates among
areas in'NA1berta provided the‘~impetus for this study .
Var1atron in the surg1ca1 ut111zat1on rates among ostens1b1y
' s1m11ar .areas »haé typ1ca]]y resu]ted in allegatyons
concerqing the pbssibi]ity of over or under utilization of
surgical services. An alternative hypothesis suggested that
appropr1ate factors m1ght not.always have been taken into
account by researchers measurlng, and defining surgical
utilization, and’ therefore, the pnssibi]ﬁty that  rate
variatioﬁe weﬁen:in fect an-artifact of research design was
investigated. Determinatioh of the presence or absence and
magnifude of surgical rate varijation w1th1n the Province of
Alberta const1tuted the problem to be 1nveqt1qated
' Subsequent to a r1eview of pertinent literature, e
‘research . strategy was ldéve]oped which involved the
calculation of per capita “surgical utilizaftion rates for
- selected areas in Alberta using 'ToﬁgitUdgnal retrospective
PAS data and the appl1catvon of a community - based method of

computat1on Typlcal patterng of‘travel by patients seeking

195
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surgical care were identified, as _were‘ the patterné of
resource comﬁitmént by various hosbita] groUps Jih. the
province. The derivaﬁibn of ratés for"fhé time .period'
from 1971 to 1978 permitted identification of certain
surgical uti}iiation ‘trehas, aﬁd lan assessment of the
pa&terns and magnitude of surgical- utilization rate
variation. qurtinent findings from the dnalyses are

presented in the fol]owing'se¢tion.

/5.2 Major Findings X
THe‘ ﬁajor findings evident fol]oWing the analyses are
listed below.

- The review of selected literature sources indicated that
a comprehensive theory of éurgical utilization had not
been formulated, and that the determinants of sUngEal
utilization  were poor ly understood. Reports of
escalating surgical utilization rates and rate variation
among areass in Canada, Britain, and the U.é.. and among
ostensibly';imilar wreas within each of these Countrie§
were linked to aileéafioﬁs of unnecessary surgical
utilization. A brief review concerning the measurement
of surgical  rates indicated “ that patient
origin-deéfinatiOn information could be used to
calculate community-based per capita ytilization rates.

2 Analysis of the patient origin destination information

indicated that: .~~~

$
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a. Patients .‘re%ident in rural afeés frequently’
travengb\};o hospitais' 10c§ted' in metropolitan
areas, rather than to regiona) area hospitals. This
travel pattern was reflected (with som7 _exceptions)

area and

in” the similarity between rura
N A . _ 2

metropolitan area surgical utilization rates.
bf The tendency of patients tb ‘remain within their
resident dﬁstrict kor surgical care was shown to be
relatedvto the size of the hospital(s) located in
their resident district; as the size of the
hospita](s).increésed, thé percentage of reésidents
staying within the district for surgery also
inareased. -
~. With the exception of the prostatectomy procedure,
tHe majority of patients had surgery in hospitals
located within their resident area (the study areas
formed by aggregating the hospital districts).
Similarly, hospitals “in a particular area tyﬁical]y
committed ‘the vast majority of their reséurces
(separations and patient days) to patiéhts r%cidanf
in the area in which the hospitals were located.
from 1971 ’TB 1978 the utilization rates ~f four of the
si¥ surgical categories (appendectomy. hysterectomy,
chnlecystectomy and tong v lﬁ”r* t o, and =depaidertomy)
decreased provincially, and in the areas &f all  four
aggregations. During the same time per ind the Caesarean

section rate doubled, and the prostatectomy rate
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remained almost unchanged.
With regard to all . six "surgical Cétegories the
Lethbridge aﬁd Grande gPrairie areds ,15~ Mép D were
typicatlly associated with utilization na{es. which were
markedly hid&e than the -Alberta (or Edmonton and

Calgary distriqgt) uti]izatién rates. Conversely, the ..

Medicine Hat area typically had utilization ratesvyhich

"were ‘well below the p%ovincial aQerage (with. the -

exception of prostatébtomy).
The areas in Maps A and B'consistent]yldemonst}atéd the
least variation among areé_ rates  for all surgical
categories (except Caesarean section) for the eighi.
years studied: The variation among area rates in the
other two aggregations was much greater: Map D areas
typically exhibited the mnst extreme variation from the
Alher ta uytilization rates. .

The variation among area  rates assqciated with

appendec tomy (a nen-discretionary procedure) was
gon@rall; ., Qreater than that associated with
discretionary v veually discretionary procedures
(tansilleactamy and adennidec tomy rholecystecrtomy,

hvsterectomy, and prostatectomy) .

Analysis of the serieec of multiple regression equatioﬁs
indicated that. once the ,inf}péhcé of time had been
contrcllvd, fh; var iahles which descr jhed the geogr aphin
Tocation of patient residence accounted for a very mino

amount  of rate variation (with the eveapt jon of
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»hysterectomy, where collectively the Variab]es_

- describing patient residence ?ccodnted for 31% of the

variation 'in the district rates). Of the twelve areas

examined, the aregs amd districts -associated with

S

Lethbﬁidge, Grande Prairie, and‘r‘ ‘Red Deer were-

)

generally shown to have uti]iz§}ion rates which

deviated substantially. from the Edmonton district

rate. of the s$iX 'surgical categories studied,

cho]ecyéfectomy was found to have the least rate
; - N

variation.

h]
5.3 Conclusions

The principle conclusions which were evident following

analysis of the data are disousséd be low.

1

The absence of a theoretical foundatﬁonvupon which to
premise hypothesis formulation meant that inference (or
hypothesis testing) Was premature. As such, a
descriptive approach using longitudinal  data was
adopted.  The necessity for age and sex standardization
~nf data was recngnized. and the impor tance of

standacrdizing areas for comparison with redpect to all

’ . -
probable determinants ¢ of  surgical utilization was

acknowledged. The utility of JSing both commUnity~based

and” proviger-based methods bf rate calculation in
v ! »
concer t to provide a comprehensive perspective of a

health service system’' s performance was also ev}ggnt.
-A
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The communityﬁbased method of calcuﬁatihg per capita
utilization ' rates which involved ae1ineating a

geographic area, summating the surgical utilization of

~~

C—

all residents in the area (regardless. of where the

ut111zat1on occurred),  and then dividing by the

populat1on size of the area, prov1ded a viable method of -

comparing the surg1ca1 ut111zat1on rates among d1fferent
areas in the prov1qce. The uti]ity of using patient
origin-destination data toe'compute utilization rates,
and to 1dehtify typical trevet'patterns for patients,was

evident .following analysis of the area rates undertaken

in Chapter IV. With regard to the second major finding,

it is~posfulated that the patterns of patient travel for
surgtca] care‘and thenbatterns of . resource commitment by
hospitals Tlikely reflected physician referral patterns,
hospital size and the technical expertise available in
different hospitals, the major travel reutes.in the
province., and factors unique to individual patients. ‘
It was recegnized that although areas having rates
higher .or lower than the provincial rates had been
identified, it was not known if teo much or too little
surgery’ was being performed, ot if the area rates
reflected<}he influence of unidentified epidemio]ogica]
factors. TJThus, esfahlishment' of surgical uti]izatton

rate standards for all areas in the province was viewed

as premature given the lack of understand1ng regardlng

the relat1onsh1p be twedn’ surg1ca1ff'utjﬂja@tton ‘ and;wg 

.0

AT KRS E’(l}"i' et S
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7
potential determinant factors.
Due to the influence of diverse and complex determinant
factors present amdng-different areas in the province,
the utilization rates obtained for the " six 'surgica]

categories were related to the geographic location of

the boundary lines used to de11neate the areas studied.

Thus, the variation of area surgical utilization rates’

was in part a consequence of the aggregatibn chosen for
study. When aggrega*ions were constructed such that all
. , N © - .

areas were as homogeneous as possible with respect to

potential determinants of surgical utilization,

-comparison of the surgical rates associated with these

areas revealed minimal variation among area rates. The
converse was generally true when dissimilar Fé&iorn were
present among the areas stud1ed i

The neg11g1b1e' degree to Wthh pat1ent residence could
be used to exp]a1n the variation among district surg1ca1

e - ¥

is obv1ous]y necessary to identify other factors (e.g. ,
physician practice patterns, epidemiological factors)
which may havé’influeneed. or have been assoriated with,
the wvariation of utilization rates Secénd, geoqraphic
locatinn can in some instances be regerdqd as  a proxy

for surgical resoirce availability 1f recidence

location doks not satisféctorily explain rate varijation

:"amoqg%'distnjcts} then the previous assumption that the

‘presence of girgical resources necessafrily results in

TR e . o ea

- AT

¢

S ut111zatkoh3rates raised two. important points. First, it

v KD " e . . . . . P G N

E . " .o
C e e i e . -
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elevated surgical rates may be invalid: As such, the

impor tance " of not makihg‘ hremature or superficial

judgements concerning . the ihp]ications noF surgicaT
uti]ization\(até v§riatioh is apparent.

..w1th regard- fél thg' originei, problem investigated.
surgical utilization ra;e'variafion among areas in Alberta
was found. The magnitude of Yariat§gzﬂwas dependent upon the
particulér set of areas studied. The previous list of
conC]usioné indicatesi ‘thg. hecessity of calculating
mééningful utiIizatiOn ;‘rates; and c&a]]gnges the
premise that éeographic location can uﬁbq'k*used to
account for the variation among district surgical
utilizafion'rates. In the following section recommendations

arising from the findings and conclusions ~f this study are

presented.

5.4 Recommendations
Following cohplerion of thie study four recommendations
ware made. It is recommended:
1 That factors other than geograph%c' location be
investigated with regard te the explanation of surgical

utilization rate variation.

2 That the personnel in anvernment  planning departments
refrain f1 om ecstabhlishing provincial surgical

. ’ ’
utilization rate etandards or norms until further

analyses identify the nature of the re]étionship between
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/

determinant factors andvutilizationlrates.

3. That Pesearéhers construcfing gepgraphic éreés for the
purpose of utilization rate analyses remain cognizant of
the importance of matching known determinant factors ih‘
the proposed study areas such that, the reasons for
utilization rate variation among areas, méyﬁbe more
easily identified.

4. That further research be conducted to assessf ‘

a. tGe gegree \B?\\yariation among area sUrgical
Utilization ‘rates that should be considered

a3

uhreasonable or beyond that due to chance;

-

b. the reasons why particular areas 1in the province
have consistently high or Jow surgical utilization

rates;

O

.Y the’ relationship be tween discretionary and
non-discrationary procediimes with reépect to the
degree of rate variation found among gengraphid
areas,; énd

d the relationship hetween practice patterns of
spacific physicians and utilization rates (this
"Qqearch ter be Tinitiated by the medicral profeaginn |

The answers teo thase questions schauld assist prlicy

de' e lopment “wi th respect to getting sfa;dards for the rate

N :

of surgical uvtilizatinn. ami the ragionalization of surgical

services.
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A.1 Surgical Codes Used in the Study

Alberts Used the Hospital Adaptation of the
International Classification of Diseases (H-ICDA, 1968) to
code disease entities and’ surgical procedures from 1969 to
1873. In 1974 Alberta started using the second edition of
the . H-IEDA "~ TH-FCDA:2, 1973). The catégories of the H 1CDA
cannot be perfectly franslated into the H-ICDA 2 for all
operations. However, the author has attempted to ensure that
the categories chosen for study are compatible hetween the
fwo coding systems. _ .

The surgical categories and tHeir associated codes are
shown on the following. pages.. It s .evident - that the
compatibility. betwden the two systems is very  good-
Pertinent comments and discrepancies between the two coding
systems are listed below.. o

1. Appendectomy: Neither the H ICDA nor the H-ICDA-2
appendectomy categories inclide apende~tomies that were
performed incidental to other abdomina] surgery, as only
the primary operation codes were used tn ahstract data

(A}

Caesarian_ Section: The two coding systems are identical
except for the in~clusion of "obstetrical hysterotomv" in
H-1CDA- 2 (74.8). However, this procedure has been
removed from the data collection process by selecting
only those cases with a3 primary diagnosis of S850.0 t-
664.9, whith 1imitg selection tea ﬁéta,qjt\ casee mnly.

E Hysterectomy: The 'wo categéries are idertical except
for the labelling of W ICDA (71 %) and H ICDA 2 (68.4)
This difference in title has not chenged the type of
information ~ollacted., apd therefare, the twe cateqgerien
are similar, ’

4 Cholecystectormy: The two categories are identical exrept
for  the number used tn identify them (H TcpA- 53.5, and
H-TCOA-2: 51.1) . :

5. Prostatectomy' The individual categories H- 1CDA 65.23 and
65.% cannot be perfectly translater into H TCDA-2 604
and R0.6. However . when the datas are grouped  teogether
the . discrepancy hatween the twn coding  rystemg e
minimal,

R Tonsillectomy _and_ Adenoidectomy: The . individual
categories of the two coding syst=ms are not identiral;
more categories have been included in the

H-ICDA-2 coding system. Since the different codes nder
each category are combined to yield one total, the lack
of perfect mateching shrigid not influence the oty
tesitre vl ly .
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SURGICAL CODES
Code Changes:
1969 - 1973 H-ICDA
1074 - 1978 H- ICDA 2
1969 - 1873 H-1I1CDA
a) Appendectomv 49 .1
h) Caesarian Setion  78.0. 78.1, 78 9 78 g. 78 q
o) Hycstereactrmy AR T I R T B T D A
da) Cholervetentom, R 7
el Proctatactem fFR 1 AR5 . 2. A% 3 AR 4 AE
fl Tonsillectomy and A e T O
ANdempidectomy
1074 - 1978 H-1CDA 2
-
a) ppendect rmy T AT )

b) Caesarian Sactinn 74.0. 74.1, TA.2, 74.8. 74 9 (select
only those with primary diagnnsﬁh
650 0 to 664.9) .

f
o) H\aterphfomy BR 2. AR .3, R2 1 KRR KB  no A
. Y
) C"ﬁ]p(‘vﬁ?@("'(‘”w 51
~ ) [|,,v\qutn/-',\”..\ nn N (::n 3 [N AT [ AT ney oo
1 Jonsillectomy -~ ! B L e T T DA T B Y S

At'l“*lu);l{9n~' Mn'\
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| A:Qquuatith Uéédbfh Population Projections

The following steps were employed to obtain the
population projections used in this study.

Steb 1:

Step 2:
R

Step 3:

Step 4:

Step 5:

Census data for 1371 and 1976 were obtained.

Age-sex . adjustment of . each district census

‘population was drne as outlined in Appendix: A. 3.

The assumption of a constant yearly rate of service
population increase or decrease unique tn each
district was made.

The annual rate of service population ‘increase o
decrease was calculated in the fnllowing manner

R = rate 4

P = service population

In = natural logarithm
Exp - exponent

R = Fxp(]n(P?é}F%%?\;S

The service population for each of ‘the 102 general
hospital "districts was estimated for the vears 1972
to 1975, and 1977 and 197R sing the () lowing
equationsg

P72 = P71 x R
P73 = P72 x R
P74 = P73 x R
P75 = P74 x R
P77 = P78 x R
P78 - P77 v R



A.3 Formula llsed for Age Sex Adjustments’

N. ={) Wi Py;

225

1.
- L
Where P, . is the sum of the number ®f resident< in the ¥ h
age-sex group in district j
. . . : th
W, s a weight applicable to the k™ age-sex group and
represents a relative per capita resource requirement
for, serving this specific age-sex group in comparison
with the total population of the study area
N . is the age-c<e» adjusted numher of vecidente in
dictrict 3
”l é"" e ealonlated in the follawing marnper
w, - Ok. D. .
Pk. P,
Wiy pk dpnotec F n total amount of ntilization qgenerated
by the k age sex group
C tt
Pb represente the number of people in the ¥ ‘ age m oan
n yveprecents the total resources utilized
" repreconts the total number of péer=rne in the =tudy
arven 3 .
A
Thie Ew P " _._L.. P
k k] " r Wi k]
t ko
The sum of all ane-sex adjusted district pepulations yieldc the
aar-gcev ardjurted population oy the entiye <tudy avea,
' . P..
" “Zni"tfmmu Ezw“hw =tr e 1
l ‘ i k l ..
1. Source: Bay, K. & Nestman, L. A hospital service population

model and its application. International Journal of -

Health Services, 1980, 10(4), 677-695. e
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S A4 General H'ospital Districts -

GHD GHD
No.  General Hospital District Name No General Hospital District Name
1 Mannville 52  Rimbey
2  Vermilion 53 Empress
3  Drumheller 54  Lacombe *
4 - lslay ' . 95 Flagstaff-Hughendenx . .. . .
5 Cardston - 7 RPN %76 e dpochy .= - v s w v o TEe e
"6% Bafsand - ' Glendon
7 Drayten Valley . 58  Fairview
8  Lloydminstar®«= 60 - Spirit River
9 Hanna 61 Boyle
10 Viking 63 Grande Cache | '
M High River 64  Lamont-Mundare--Willingdon* L -
12.  Proveost 65  Lethbridge*
13  Athabasca | 66  Turner Valley
14 Grande Prairie 67 Barrhead .
15 Red Deer 69  Medigine Hat
16 Innisfail 70  Manning
17 Wainwright 71 Banff .
18  EIk Point 72 Bow island
189  Vulcan 73  Smoky Lake
20  Stettler 75  Cold Lakex
21 Peace River 76  Hinton .
22 Consort 78 Lala Biche
23 Myrnam 79  Pincher Creer
24 Ctareshoim 80 Canmore
25 Little R/ 81 Wetaskiwin
26  Olds 82  Picture Butte
27  Taber 83  Leduc*
28 Brooks 84  Stony Plain
28  Magrath 85  Breton
30 Eckville 86  Edson
31 Raymond 87  Jasper
32  Beaveriodpa ' the 88  Bonnyviliex
33  Didsbury 88  High Prairie
34  Vegraville S0 Mclemnsan
35  Oyen 381 Westlock
36 St Paul 82 Camrose
37 Ponoka 92 Metro Calgary and Nuypralv
38  Mayerthorpe 84  Bashaw
38  Coronation 85 Border Countia=
40  Crowsnec’ Faes: 96 Valleyview
41 Castor 87  Whitecourt
42  Tw@Hilg 98  Fort Saskatchey-an
43  Bently 89  Fort McMurray
44  Elnora 100  Sturgeon
45 Three }lille 101 Slave Lake
46  Cereal 102 Fort Vermillion-High | evaix
a7 Tofield 103 Thorhild County
48  Fort Macleod 105  Vilna
43  Rocky Magntam Vimies 106  Metro Fdmanton and Rural»
50 Berwyn
a1 QUindr e 150 Blood Indian Reservex+
1”4 County ~f Whaatlands»s
%
*  More than one hospital located in the district .
*#»  No hospital located in the district
& l o



Crres

General Hospital Districts

Alberta Hospitals and

Medical Care Annual Report,
1981,
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. A5  Calculation of Relevance and Commi tment
' ’ Indicesx*

Relevance Index of a District to the Hospitalls). Located

- .. Jn_the same district:

w

+

» .
L. A \ =

Number - of DféfgiéfwRégfdentSﬂSeparated e e e e
from the District Hospital ' "~ " * - - - x 100. - -

Total Number of District Residents
Separated from all Hospitals in the
Province :

Relevance Index of a District to Hosbifﬁlfé)'Nof located
in the same district: v

Number of District Residents Separated

from all Non-District Hospitals o v 1IN0
Total Number of District Residents :
Separated from all Hospitals in the

Province - ’

«

Commitment .Index of a Hospital to the District in which
it is Located: ) _

Number of Djstrict Residents Separated
from the District Hospital :
Total Number of Patients Separafed
from the Hospital

¥ 100

.Commi tment Index of a Hospital to all Dietrictg
Fxcluding the one in which it is Located:

Number of Patients Separated from the
Hospital who Resided in a District
other than the one in which the
Hospital is {ocated. . e
Total Number of Patients Separated
from the Hogpital

x 100

In the above examples. only separations aré,used»in theqs
calculation of the relevance and commitment indices. This
is only one of several measures that can be used; for
example, admission data or patient day data could be used.
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APPENDIX. B: RESULTS SUPPLEMENT

Distributioh of Medical Practitioners 1973-1981

Days of Stay for Each of the Six Surgical Categories
Expressed as a Percentage of Total Acute Care
Utilization -

Number of Surgical Separations and Days of Hospital
Stay, Alberta, 1871, 1974, and 1978

Length - of- S%ay ‘Rates- [in. days) per 1000 Persons,
Kberta, 1971-1378 o L

District Perspective: Percentage of Area Residents
Receiving Surgical . Care at Selected Hosgpitals
(Relevance Indices), 1971 and 1978

Average Length of Stay in Days of ~ Patients Remaining
In, and Travelling Out of Iheir Re&ident Area for
Surgical Care, 1971 and 1978

Average Length of Stay in Days for Patients Rema ining
Within Fach of the Six Areas For Siiigical Care, 1Q71
and 14878 g

Hospital + Perspective: Percentage of Surgical
Separations Commftted by Six Hospital Groups to ix
Selected Areas (Commitment Indices), 1871 and 1978

Percentage of Total Surgical Separations and Days of
Hospital Stay for Six Surgica) Categories hy Three
Hospital locations. 1971 and 1978

Percentaae of Surgical Separations and Davs of

Hospital Stay for Six Surgica! “ateqgor inrg Ry i
Hospital lToecationae, 171 and 1978

229
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5 e p I T R L
o Appendix B. 1 : -
Distribution of Medical Practitioners 1973 - 1981=*
DISTRICT ]
YERR 1 11 111 v v vi
CALGARY' | EDMONTON | LETHBRIDGE | MEDICINE HAT | PEACE RIVER | RED DEER TOTAL
1973 661 1004 n 51 169 149 2205
(350) (517 v (46) a9 (10) (31 (973)
1974 686 1025 171 T 175 150 2256
(361) (525) (49 9 amn (30) (997)
- ———— p— - g ——
1978 711 1072 180 6! 174 154 2352
: 1360) (541) (5% (20) EEN (30) (1019)
X :
1976 733 1065 186 57 188 153 2382
(380) (530) (56) an (a2) [E3%) (1026)
e SR SR PO do o d e e ]
1o 743 1073 184 56 186 2399
(385 (542) (59 - e (e tan (1049
v - . & .
NP RS A 4o b m— — 4 S N [ ————
1979 776 1677 194 65 199 156. . 2467
1405) (549} 163) 122y (1% 3 {10RY}
—_— e R — —_— domme Y —
19719 807 1109 203 68 195 167 2549
(418) {571) {68) (261 (L) (19} (1141
- - - o R - S A §
Vopn 828 1162 212 7 197 175 2643
(43I0 {572 (T (2%) (22) (40) (1160)
RN N b .. e - . -
1941 877 1235 207 7 204 182 2776
(45%) {&00) (10) (26) (25) (42) (1218ﬂ
e e Pl :

The bracketed numbers indicate the
lab~ratoa~y ,

{incFlnAae

e~ hdbe
\ Iv
\ \ »w-( . T
D
\ e
‘\\ Y Y
?

modical,

~

A

YeAar

1973
1974
1975
1976
1977
1978
1979
1980
19

total number of specialiets
=urqgi~al specialimts)

Mymbe

430
438
447
455p
469
472
580
482
496

* Tables and Map adapted from the Annual
Reports of the Alberta Health Cave

Insurance Commission

(1973-1978) and

Alberta Hospitals and Medircal Care -~

Health Care Tnsurance FPlan

(1979-1981)
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