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The tughest proportlon of totalnhealth care c6\ts is attrlbuted
t0fthe use of acute care hospital beds, and cardlowascular dlsorders

‘ age the leading cause of hospitalization volumes. Accordingly, cardlo- .

yascular utilization patteTns: and trends in Alberta’ acutei care . s

'hospitals between 1971 and 1983/84 uere‘investigated:in this'study.

To provide a descriptive analysis of cardioyascula;lutilization

over time at a provincial and district level, an exploratory and.
descriptive research’ design was used, incorporating pbpulation-based
( ‘ 2 tng popy | ‘

per capita utilization rates. Hospital separations uene categorized

‘according to the circulatory component of the DRG ciassification

"systen "tg examine relative cost and resource need measures of cardio-

vasCQlar utilization.
§ ) \
hajox flndlngs 0f* this study were: ’ T e

1. Although overall cardlovascular utlllzatlon rates decliineq, it

’l

appeqred that a substltutlon of" the cardlovascular 'medical DRGs by the
hlgher cost cardlovascular surglcal DRGs had been oc@urrlng during the
study perlod substantlally 1mpac£}ng‘1he amount ofsresources devoted

to cardlovascular serv1ces. Coronary bypass procedures exhibited the
3
most dramatlc and con51stent utlllzatlon rate 1ncreases, followed by

the \nonoperatlng procedures of cardiac’ catheterlzatlons and

ahgiocardiographies . Y

.\y e

2. The total -amount of charges whlch would have been incurred for

cardlovascular serv1ces, if the Alberta hospltal systan had adopted a
volume-based relmbursement system "similar to the United States DRG
vreimbursemeht jsystem during the stuagy period, was estimated to have

W



increased from $104 million in 1971 ~to $145 million in 1983/84,
yielding 4 total of . $1.6 billion (expressed Ain constant 1986 U.S.
dollars). R , e R
3.  High éardiovgscu@ar per capita ufilizatiéa }ates wére primarily a.
characézristic 0%} sparse!&-popula;ed areas in Alberta. Convéréely;

urban  areas Had cardiovascular | utilization , rates whicﬁ were:
consistently lower than the cprrespbhding provincial bv?lues, a

phenomenon which may have been attribgted_to a tighter bed supply and

the availabjlity of comprehensive health delivery. services.

‘4.  The average CarinVaSCUlar separation increasingly required more

resources during the study period. This increasing cardiovascular

3

case h;x‘complexity coincided with a significantly increasing resource

dependency” by referral patients on metropolitan cardiovascular,

hospita;'mesources,’ Among the tertiary hospitals, the University of

VAlDerté "Hospitals assumed the predominant 'cardiovasbuiar referral

k{

&

centre role in Alberta. .. - | .

\\ ~
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JINTRODWCTIN /-

Tne use of acute cate hospltal beds /1s the most expensxve'
'component of the health care.system and cxrcutatory system dlsorders.
are the leading cause of time spent by Canadlans in acute C;}e '
: hOSpItaLS. This high utilization rate,. coupled with the growlng
',emohasis’on health cost containment//merits con51derable»concern about
the use of acute care hospltal resources by 1nd1v1duals w1th dlseases
_of tne c1rcu}atory system alsél»tradttlonally called cardlovascular _

dlsease Development of an 1/tormatlon base is requlred to fac111tate
rat tohal dec151on-mak1ng wyth respect to the 0811V8Ly of cardlovas-
'cular serv1ces In resp?nse to this. requlrement this study focuses

on 1npat1ent ut;llzatlon of Alberta acute.care hospitals: from 197L‘t0

19%3/84 by indiyiduals.diaghosed with selected cardiovascular diseases .
and surgical pfocedures; Utilization patterns and trends areiexamined;
,supplémented‘with relevant health care planning and policy formulation

implications. oL e -
1.1 Statement of the Problem

Notwithstanding any"bontroverSyAregardinéyfunding adequacy:of the
Canadian health carevsystem, hospitais'are beino forced to restrict
‘spendlng Hospltals account for approxlmately‘one-half of totat health'
carez‘costs, and nearly' two-thirds of all governmental heaLth:

\" 1 . . SRR :



N
exoenditures, compelling health care administrators, planners, and

researchers to assess lnpatlent utlllzatlon patterns Accordingly,‘the
\/ . '. '
> m s& 1mportant cause of hospltallzatlon ‘volumes in acute care

- facilities, 'namely that . ascrlbed to c1rculatory system dlsorders,

’

_ warrantsdgqgslderable-scrut;ny;

In the past' 20? yégrs,ijﬁn‘ overall declinel~in‘ cardioyascular

Q

mortallty has been reported_;n several western 1ndustr1allzed nations™ s

(Felnlelb l98a‘,p ,anadlan age—adJusted cardlovascular death

rates have fallen‘2 ‘oent Detween 1968 ‘and l979 (Kannel 1982 p.

877) v Desplte thls ?ncouraglngj trend in cardlovascular mortality,
heart disease contlnuesv to rdnk flrst among the leadlng causes of
. death and number of patlent days in Canadian and Alberta acute care
hospltals, creating a vast 1mpact on both the affllcted 1nd1v1dual_and
the health'care-economy | |
;3 A Accompanylngnthe decline in caﬁ?movascular dlsease mortallty has
been  the development of 1ncrea51ngly spec1allzed cardlovascular
Lj nedlcal practlces 1nclud1ng notable growth in the. quantlty, quallty,
1 and complex1ty of coronary treatment facilities and technology The
advantages assocrated w;th ‘these. trends are .nog w1thout a balanc1ng
| dlsadvantage, as 1llust;ated by the paradox of health care "'f.:that
hf ﬂi‘each advance - in medical scrence ereeds a new needv that is more *
erpenSiye'to treaththan’the last ..." (Bennett & Krasny; 1977; p. 3).
" The magnitude of‘problems surrounding thevdelivery of health care
'f to 1nd1v1duals w1th cardlovascular dlsease dictates that the rational
allocatlon and utlllzatlon of health resources for cardlovasculara B
“services be con51dered a prlorlty for health care rplannlng and

PR

decision-making. Plvotal"'to this  planning process is  the



, A
transformatlon Cof VOlumlnaus " amounts ‘ot ~ cardiovascular-related
'utlllzatlon data into coﬁ%rehen51ve 1nformat10n To achieve that end,
a longltudlnal exploratory study was undertaken to 1nvestlgate acute
care hospltallzatlon patterns and trends in Alberta, from 1971 to
1983/84, by 1nd1v1duals dlagnosed w1th selected cardlovascular‘S‘Stem
diseases and progedures. n | A

‘Fai this -studyt the' basic wunit Ef. cardiovascular services was
predicated upon the revised ICD-9-CM version of the Diagnosis Related,
" Groups (DRG) classificatioa_ system. The Major ‘Diagnostic Categery
(MOC) of thisvclassificationhsystem,fentltled "Diseases and Disorders
of* the Circulatory System," is“associated with;cardlgxascular-diseaseS-
and procedures.-‘.Tpe primary vdiagnbstic categories of this Study
" included (in whole orlln bart) rheumatlc heart dlsease, hypertén51on
.lschaemic heatt‘ aisease; diseasesv'of the arterles, arterioles,
.capillarles, and ' veins; ‘congenital ahomalles of the cirCUlatoryv
systan;; other forms of heart 'dlseasei and, - operations on  the
.cardiovaSCUlar'system.' :

.

. L
1.2 Object'iv'es of the Study

The purpese bf-this‘studyﬁwas'to explore the'utllizatioqtpatterns
,-of cardiovascuiar patients in Alberta acute care 'hqsbitals. ,‘The
,following research objectives were established to’ achieve the
egploration"of~utilizatibn patterns: s o
I. ‘Ta' examine global paftEins and trends in acute "care "hospital
utlllzatlon by - the Alberta populatlon w1th selected cardLOVascular

dtsorders over a perlod of 13 years, l97l to 1983/84

2



4 .
2, To- identify and comoere 'cardioyascular medical and eurg;cal
utilizatiorr~rates over the study time frame’ and'.amohg geographic
districts of Alberta. '
3. To 1nvest1gate thegspare-seeking pétterns of  patients with
oardiovascular_ conditions-'a ong. Alberta‘_agute Cafe hospitals ang
geooraphic "districts a?d T oions, by means of pattent origin-
oestination anaiysis. o - : |
4., To investigate the stabllrty oﬁ the c1rculatory/system compenent
of the revised ICD-9-CM»DR* lassiflcatlon methodology, by determlnlng
the volume of cases for selected oleculatqry DRG groups in Alberta°
from 1971 to 1983/84, and by examining per cepita circulatory. DRG

utilization rates for the census years of 1971, 1976, and 1981.

1.3 Significance of the Study

Analyses of tne utlllzatlon ‘characteristics of = the health
2

o -

-

/dellvery systan dre vital- to the development of a sound 1nformatlon
base’ to fac1lltate more obJectlve health care plannlng and -policy
;_determlnatlon Sudw analyses should elu01date relatlonshlps between
the utilization af health f30111t1es by, andﬁhealth status of, the
‘populatiOn,. and between patterns of utilizationx behaviour and
pogentialtistrategies, for the - rational ;eliocation' of health care
| resources. |

Health cars - expendlture moderation has bécome a prlorlty concern

for local prov1nc1al and federal levehe of government ‘Acute care

hospital costs are the most rapidly escalating component of health

cere_eépenses. Consequently, hospitals have becene primary targetsvfor
; o ’ , ) ’ : : P :



cost reOuctioh efforts. The prominent contribution of caroiouascular
diseases to the Qolume of acute care’ patient-days.»renders the .
-investigation of cardiovascular‘service.utilization patterns of major
. importahce.- .

‘ Investigatiorngof .cardiovaecular utilization ‘data over 13 years
should facilitate trend analysrs, providrng a: basrs to progect future
'cardlovascular ‘trends of Alberta resrdents Populatron—baseo measures
for der1v1ngvper capita utilization rates should'enhahce objective and
“meaningful comparisons among geographic districts and regions in the
province. Detection of geographic vari@tions attained by exploration
of utlllzatlon patterns and patient origin- destlnatlon analyses might
1llustrate potentlal drfferences in -the avarlablllty, accessrbrllty,
and comprehensrvenesq of cardrovascurar services throughout Alberta
Hence, . theh.estlmat on of accurate ~ut11tzat10n rates,; and the,

VR

identification ¥ of

renos- and regional varlablllty, sh0ufb support~~»

decision-making by | those responsible for the assessment, resource'*

-

allocation, -and potgntial reorganization of cardiovascular seryroes.
To the autho 's "knowledge, this type—df investigation has not

been done for fardiovascular services in acute care hospitals, .

Lo

although it may be' considered an extension of previoue utilization -~
vstudiesAconOUCt d in Aioerta (Alleh, 1985; MacDonald,ll983; Paine &.
Wilsoh; }975; aasok, 1979; Romeril, 1984; Szafran, 1985; foll, 1982).
~Unique to- t is study, however, -Was the analysis  of comprehensive
qlaghostlc-spec1f1c utlllzatlon data for a major medical service.

r\'__/
Furthermore, cla551fy1ng the clinical data 1nto DRG groups, each of

| which is 1ntended to reflect cllnlcal and resource use homogeneity,

was a novel approach for utlllzatlorx studies in Aiberta Such - an
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approach‘should render the findings of this study valuable to both

clinical and non-clinical health care decision-makers, providing

*‘eignificant resource and planning ihplications for the effective and

4

. efficient delivery of cardiovascular servfces'in Alberta.

e

1.4 Scope of the Study ' o
. : T .

This study encompassed a longitudinal, exploratory, population-

) based analysrs of the quahtlty and utilization patterns of inpatients

with . cardiovascular condltlons. It was restrlcted ‘%o residents of

Alberta with selected cardiovascular diagnoses who were hospltalrzed

in acute care facilities between January 1, 1971 and-Marcp 31, 1984,

4

© JThe. analyses were descriptive in nature, exploring associations among

“Variables, with no attempt to infer causal relationships.

1.5 Assumptions

The study obJectlves and research metnodology were predlcated

upon the followrngcaﬁeumptlons

1. The Alberta health care system fundtions as a closed- system

Thus, non-resrdents u51ng Alberta acute care hospltals and resrdents

'seeklng care outside the province were excluded. It was assumed that

these exclusions would minimally impactvoverall'utilizationtpatterhé ‘

"and subsequent research results.

2. The province can be divided into'fmutually_ exclusive and

exhaustive'geographic areas. Existing general hospital districts were

N



7
assur'ned tol provide “appropriate geogr'aphic divisiOQS' for thef-pulrpose of"
district analyéiss ‘

3. The unava_nilapility qf data concerning true health needs o;‘ the

-

Alberta population required the agsumption that utilization - rates,

aggregated -at the provincial level, serve as the closest proxy of

actual need for inpatient acute care services in Alberta.

14

1.6 Limitations

g

This study was -subject to the following limitations which
| primarily methodological in nature:

1. Although prospective data would be more accurate and subject to

the control of the i)vestigator_, ‘cost efficiénCy and availability of.

retfdspe_ctive data outweighed those advantages. Neveptheléss,‘ the .

disadvantages of ucséing_, past daﬁa.recOrds must be ackpowledged' as a
limitation to 'tﬁhis 'study. . Many agencies. were inv;)lved in' the
collection of the administrative and clinical data, and the massive
volume of the data precluded .data verification. In view of quality
_co.n'troi checbfs by the Commission on‘ Professional and Hospital
Activitie$ (CPHA) and Statisfics (’ian'ada, however, the data *c-:an be
cqnsidéréd “to exhibit suffiéient relié‘bibi£§ and validity for the
* purpose of this -sﬁudy.

2. Census tabulatien by Statistics éanada may have .underestimated
the true population s;zé caused by incompLe:e enumeAra_hti‘o'n. These

underest-j.mations, however, should occur across all segments of the

1

population, negatihg, systematic data distortion.

are .
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3. Professional Activity Study (PAS) and census data dre not
precisely compatible since PAS datav were collected continuously as

opposed to the cross-sectional nature, of census data collection.

Census data reflect an average of the number of persons 'sinceﬁ_,:.

ehdmeration occurs;in the mid-year, while the continuous collection of

PAS data cannot be considered to represent the average.

4, The unit of a PAS abstract is the %ospital sepafaticﬁ epicode,-
which precluded aﬁalysesA of individual patient utilization of the

health care :ﬁélivery sys{em. . This constraint inflated the. actual

number cf' patients. ; To partially ccmpensatc for this limitation,‘

pétient-days and DRG weighted separations were also used as measures

of hospital utilization.

4

5.:. Patient orlgln-destlnatlon analyses were restrlcted to the use of
the hospital dlstrlct as the unit of analysis. Although it would be
preferable to utilize more precisq location data, collection qf such
data was not feasible for this investigation. Nevertheless,. tHé |

hospital district most closely abproximates a geographic unit which"

has comparable population characteristics and- relatively - stable

,3boundar1es over time.

5

6. Durlng the study period of 1971 to 1983/84, two maJor adaptatlons

occurred in the Intefnational Classification of Dlseases (ICD) coding

. methodology. ConseQeently, precise matching of diseases and surgical '

procedures among the three coding periods (1971-1973; 1974-1978; 1979-

1983/84) could not be achieved. This limitation ' necessitated

approximated conversion of medical and surgical diagnostic codes

within each DRG group; and aggregafion of some related DRS classes.

’
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This proceés‘ was deemed suffiicient to yield meaningful utilization
B . LR . )

.

ACUTE CARE: diagnostic and treatment services rendered to inpatients
of acute care hospitals.. | ) |
ACUTE CARE HOSPITAL: ."a [general] hospital which provides primarily
for the diagnosis and short-term treatment of ﬁatieﬁts for a wide
range of diseases or ingjuries" (Alberﬁa-Hospitals and Medical Care,
1983/84, p. 72). - e
AVERAGE LENCTH OF STAY (ALO§):‘ the average nﬁmber of days stay of
inpatients who were separated from a facility, geographic area or
diagndstic category duriﬁg the reporting year. It is calCulatedlpy‘
dividing the total days'sféy by the number of separations!during the
reporting ye;;.

CARDIOVASCULAR SERVICES:  the utilization of acuée care hospital beds
by inpatiehts diagnéseo with diseases and‘operative procedures of the
circulatory: system, Selected diagnosés approximate the classification
scheme of circulatory diseases and disorders as defined by the revised
ICD-9-CM version of the DRG classification system. “ )
'COMPLICATION OR COMORBIDITY (CC): a condition, that because of its
presence with a Specific principal diag%osis; would cause an_increase.
in the 1enalh qf stay by at "least one bay in at least 75 percent'of
© the . patients in that class (Health Systems International, 1983, p.

10). Forfthis study, ‘a CC refers to separation abstracts which list
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more than .one discharge .diagnosis, provided 'eﬁat the principal
diaghoeis is a carqiovascgler disorder. .

DIAGNOSIS RELATED GROUPS (DRGs): "... DRGs form a manageable,
clinicéily coherent'set of patient classes that‘relate a hospital's
case mix to the resource demands and associated costs experienced by
the hoepitaf. DRGs afe definéd based on the principal diabnoses,‘
secondary diagnoses,}surgicel procedures, age, and diecharge status of
the patients treated" (Healfh Systems International, 1983, p. 16).

MAJOR DIAGNOSTIC CATEGORIES (MCs): "the prOCess by forming the DRGs
was begun dividing ell possible principal diagnoses ftinto 23
mutually ekclusive principal diagnosis' areas referred to as -Major‘
Diaé;esti Qateéories (MDCs). In general, each MDC was constructed fo
| coriespond to a major e}gan system (e.g., Respiratofy System,
CirCUfatory System, Digestive System) rather than etiology (e.g.,
malignancies, infectious diseases)" (Health Systems Internatiocnal,
1983, p. 9). | ‘

PATIENT-bAY (PDAY): "the day, or,bbrtion thereof, which an individual
spends as an inpatient - in a'hoSpital, usually determlned by hls/her
presence in a faC1llty at 2400 hours" (Toll, 1982, p. 13). o
PATIENT-DAY RATE’(PDAYRATE)' the number of patient- days divided by
the number of persons residing in a particular geographic a{ea

PATIENT DESTINR‘&ON' the acute care hospital  to which a patlent is
admitte?. 3 : \\
PATIENT ORIGiN: the hospital dlStrlCt in which the patient res%des
SEPARATION (SEP): the dlscharge (allve or dead) of an lnpatlent.
SEPARATIOﬁ RATE'(SEPRATE): ‘the number of separations divided‘by the

-

number of persohs residing in a particular geographic area.
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SERVICE'POPULATION: "reférs to the age;sex adjusted census>p0pulation
of a jparticular area.\/\Provincial or//ﬁagb%tal district -service
populations are equivalent to the age-géx adjusted census population
for the‘province or the hospital district respectively. The term is
used somewhat wgiffengptly, however, shen it is apbliéd' to hospital
. service populatioﬁsf In this case the service population is not
~ associated with a specific getgraphic area but‘represents an age-sex
adjusted 'population' or number of persons which could be described as
potential users of the hospital under study" (Romeril, l98a;'p..12).
UNITED ~STATES - REIMBURSEMENT EQUIVALENT (USRE): the amount of

resources in constant 1986 U.S. dollars which would have been expended

.

L3

for cardiovascular services if the Albefta hospital systgm had édopted
the DRG-based reimpursement system  with the same pa}ﬁent .schedule
duf!hg the study_period. Tne average USRE (AUSRE) is the standardized
cost for each separation within a particular DRG category, and tnev
total USRE (TUSRE) 1is thé sum of gll separations weighted by their
respective AUSRE values. N

UNITED STATES REIMBURSEMENT EQUIVALENT RATE (U“SRE'RATE): ‘the - total
'USRE (TUSRE) divided by the number of persons residing in a particular
.gebgraphic area. ‘ | ‘ _ _
UNITED STATES WEIGHT EQUIVALENT (USWE): an index‘whiéh measures the
resource requirements.of separations within a particularADRG relative
to thé resource requirements of sebarations wi;hin all othér ’DRG\
‘categéfies. ' The dCerage USWE - (AUSWE) 1is the. standardized- resource
néed inde§ for each separation within a particular DRG group, and the

total USWE (TUSWE) is the sum of all separations weighted by their

respective AUSHE values'(weighted SEPS).
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UNITED STATES WEIGHT EQUIVALENT RATE (USWERATE): the total USHE
(TUSWE) divided by the number of persons residihg in a particular
geographic area.
UTILIZATION RATE: the inpatient wuse of an aciFe care hospital,
measured in terms of the PDAYRATE, SEPRATE, USRERATE, USWERATE, or

ALOS.
1.8 Format of Thesis

The text of this thesis is presented in five chapters. In
Chapter I, the problem statement, rtesearch objectives, significance

and scope of the study, assumptions and limitations, and definitions

-

of terms are discussed. Chapter II provides anwoverview of research .

‘developments and find;ngs which are relevant to the study objectives,
including a selective review of the literatufe pertinent to health
$ervices utilization concepts, selected aspects of card}ovascular
disease, and health care classification and patiént drigin-destination
hethodologies. Chapter- 11I discusses the research process which was

used to aéhiéve the purpose.- and associated objectives of the study,

and Chapter IV presents the study results. Chapter V provides an

overall synopsig, of this study, followed by major conclusions and’
y dj- N

N
ES

recommendations.

b2 -]



- - CHAPTER 11
A SELECTIVE REVIEW OF THE LITERATURE

The following\\iiferathe re&iewb is designed to provide an
ovefv1ew of research developments and findings in health care and
related disciplines which are relevant to the abjectives of this
study. Four major components arg included: (1) concepts related to
~ health services utiiization; (2) selected aspects of cardiovascular

disease; (3) classification methodologies 1in headth care; and (4)

patient origin-destination methodoiogies.’
2.1 Concepts Related to Health Services Utilization

In view of tne absence of a cohesive theory of heslth are
utilization, clarification of concepts assgciated wiak ﬁhe health care
system and utilization behaviour provides a framework for apalysing
and interpreting health care-seeking’ ﬁatterns. Three conceptual
V aspects of relevance to this investigation are reviewed: (1) the
health care syste@;» (2) relafionships among the- conéepts of need,
demand, access, and utilization; and (3) determinants of Health caré

-

utilization.



'2.1:1 . The Health Care System

‘ r o . T
: The term "systah" is: generally deflned as "ol a-set‘of parts

coordlnateo to accompllsh a set of goals"' (Ohurchman 1979 p. 29)

,ﬁ The : systems approach is a way of thlnkrng about a system1 ahd 1tsk

’(1979 :pr' 29) further elaborated on_ythe' systems approach by

,dellneatlng flve magor factors that should be con51dered when thlnklng”
. about the meanlnglof a system (l) the total system s obJectlves and

its performance measures; (2) the system S. env1ronment (whlch con51sts'

of unmodlflable constralnts), (3) the resources of the system, (4). the

',components, and (5) thé.managenent of the system ‘When attemptlng to

g o

| prec1sely descrlbe a’ spec1f1C»‘sysbem however, appllcatlon of these
» con51deratlons becomes confu51ng and compllcated The health 'care
| system is no exceptlon, and 1ndeed well 1llustrates the inherent

B problems 1n clearly dellneatlng a system

Deflnltlons of - the health care system have been offered from a

varlety of perspectlves and dlscapllnes DeMlguel (l975 p.‘ ll)

'components en a relatlvely logrcal and obJectlve manner aChurchman _

: obJectlves, functlons and performance measures of’ the system CH

descrlbed the- health system as a conglomerate ‘of polltlcal—power ;

‘relatlonshlps,f resource allocatlon problems, socral control and

medlcal 501ent1f1c act1v1ty : Fleld (l973 p 772) broadly deplcted :

;3.-

the health care system as the transformatlon of 1nputs (generallzed”

'»‘resources) 1nto spec1f1c outputs (health serv1ces) whlch are dlrecte1’
'teward allevlatlng socletal health problems From a somewhatﬂﬂarrower

ylvperspect1Ve,v Soderstrom -(l978,, p. ll) deflned the health serv1ces.

4

”_‘systen'accorqiné to five major elementst (1) potential users: of the
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systen,3(2) manpower, capital, - and material resources in the system;
(3) \1nst1tutlons providing the vast array of health services;' ZA),”
resources whigh finance .and regulate the system; and (5) pr1nc1palv
‘.outcomes (1mproved health status) and costs of the system ‘ It is
evigent that~the broad-lnclu51veness of the'aforementloned definitions
precludes a deflnltlve, unlversal meanlng of a health care system..

| In an attempt to 51mpllfy the conceptuallzatlon process the

trhealth _care ‘system has been apportloned into macro-system and
’ndcto-system perspectives. -Andersen and Anderson (1979) portfayed the
macro-systen,perspectiva}as a sepatation of health,services into two
categories: poolic and pefsonai ‘services. Public healtn serv1ces
1ncluded those programs  which benefit the whole populatlon such as
enVlronmenta; liprotectlon” | ;mmunlzatLOn, and public ~san;tation;
Personal health services,'which must be initiateo by individuals, weré-
classifieo‘into seven_sobcategortes (one~of which,inclﬂded‘hospital-f
serwices). »Qreenhill~ano"Haythorne (1972) described the micr‘o—systém°
perspectiveA.as an emphasis upon individual 'ano,_family health
care-seeking5behaViour, and the interaction between the provider and
clié%t. 'Whereas;'the» macro—perspective is characterized by iarge
: volumes of indimiduals ~ and 'institutions vinyolving ~ complex

decision-making, the micto-orientation has fewereindiv10uals; is not
‘contlngent upon ‘the- presence of a health care faClllty, and reflects
P more 31mp11f1ed dec1510n-mak1ng | ,
\ Cardlovascular serv1ces, 'whlle only a component of, thev wider
Ethealth system, can 'be~’ deplcted by obJectlves,‘ env1ronmental
conStraints,'l available resources, .subcomponents,_ and~-'system.

management. Viewing cardlovascular serv1ces as. a. "system within a -
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system" requiree the interaction.o} Selected“elemehte’from both the
macro:system and micro-system perspectives ingorger fbf cardiovascular
utilizetion - to ’occur; . bomprEheneiona ~of the iﬁterdepeﬁdent
relationships among need, demand, acceee,'_and utiiizatien are .

essential to the delineation of cardiovascular -serpvices utilization.

- These concepts are reviewed in the following sectiony - - !

2.1.2° Concepts of Need, Demand, Access, and Utilization

The'literature aboueds With.deginitione ot need, demand, accees,
and utiliratrod. ¢ Ambiguity = and controversy“ surround  these
terminologies, and’there appears to be a general misuederstanding of
their fuhdamental differencesf~ As - a result, the cencepts are often
used interchangeably;: depending upon the oriehtation of the'eriter and
the'purpose»to whichwthe cehcebts are directed.

Need appears to be .thre most elusive ‘of these concepts,
1partlcularly in view of the emplrlcal dlfflcultles 1w operatlona1121ng
need. Donabedian (1973, p 65) stated that need could be used to "...
descrlbe states of the cllent that create a requlrement for care and
therefore represent a‘ 'serv1ce-requ1r1ng potential'. " ponabedlan_
'(1973, p. 62) turther maintained. that there‘xwere at least two
Derspectivee related to need: :‘that ofr the elient end that of the
provider .(physician) | Frequently, these two "need perspectlves {gre
'1ncongruent resultlng in "unmet-need""(unrecognlzed by the prov1der

:_and/or the cllent) and ?overmet need" gneedsrreported by clients that :

~ cannot be'$ubstantiated by the physician).
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Other reeearchers have defined need according’ to the dual
perspective of clientfend‘prqvider. Onmura‘(l978) described‘need-as
an individqally;pefceived statevthet oechred when the pefeon'made a
decisinn”tc seek mediéal care. Jeffers, Bognanno, and Ba.tlett (1971)
equated 1nd1v1dually pelcglved need with "wants, " and conceptuallzed
.true healtn needs: as those conflrmed by the medlcal profession,
}Slmlhﬁ%ly, MacStravic (1978, p. A)_ stated that "... need; is first )
define&'by thevconeumer's decisﬁe to seek health services, then by
the professional's decision to«;ender or prescribe heakth services to_i
a given patient...."n Generally, the literature suggesteo tnaf health
needs are'more_acCuraﬁel; defined Dy medical.expert opinion than by
consumer perception of heed.
fhe discrepancy - betweer indiviénaklg-perceived need vand
medically-determined ’need appears to stem firstly, ,frnm ‘consumer
%gnorance'of available mecicai services ano eecondly, from‘tne.absence
of a clear definition’;o?':wealth itself. Opnabedian (1973, p. 64)

i,

noted thatgz

Congruence in .thé definitions of need should increase as clients
learn more about the professional viewpoint through formal
education and through personal experience of medical care, and as
professionals broaden thelr own viewpoints to embrace nonsomatic
disease . and to acquire greater  sensitivity - to - the
1nterre1at10nsh1p between social and health needs. -

It would seem that the dlfferences between the cllent and the provides
in perception of need, coupled witn the phenomenal growth of medical

technology and its controversial value in meetlng health needs, have

a
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contributed to‘tne‘difficulties in accurately deﬁ%ping the conceptrof

health need (MacStravic, 1978 p. 5).

" The conceptual ambiguity of need has created major dlfflcultles
}

_in operatlonallzxng Or_ measuring need. K In 'view of the fact that the

,resources available for health care are flnlte, it is essential to

develop indices which can obJectlvely "assess \ghe degree to which
health needs areipelng met by those resources. To thatmend,knumerous
endeavours to operationally define health need and 5ubsequently design
measurement mddeis haveN been pursued. Generally, the measurement
tools have .equated heal need with heaith status, wthh has been -

reflected tby such critpria as traditidnal' medical definitions,

‘patient-reported symptoms, and distinctive areas of functioning.

Notwithstanding laudable attempts, instruments 'designed to .measure
health need rely substantlally on the appllcatlon ‘of value Judgenents
to discern operational crlterla, arid reafflrm the. fundamental issue
raised’by Glass;'“th is'to_declare‘what is need?" (Acheson, 1978, p.
18). | | |

Although a reLatlveLy less elusive term. than need the concept of
"demand" has been varlously deflned and used in the literatyre.
Bouldlng (1966) used demand to characterize an individual s klng
medlcal serv1ces, WhllE Ohmura (l978) described demand as the use of-
medlcal resources upon physician 1n1t1ataon of a care plan. Feldsteln
(1966) separated the concept into "1n1tlal" demand (1n1t1ated .by the
patxent) and "derived" demand (the resulﬁ of physician actlon)

Other reseagehers have attempt%d to eluc1date the concept'fof
demand by 'indicating the relationéhip between need and demand.

Warner,. Holloway, and Grazier (1984, pp. 255-256) presented two
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overlapping cireles to depict a comparison of "servicesAneeded"'to

"serv1ces sought," separatlndﬁthe total amount of health services lntdﬂ
'threeaareas: (l).serv1ces .needed and;demaﬁdedu'(Z) serv1ces\heeded
pdt not demanded; and (3) services deménded but not needed. 'Theée.
researchers eduated demand with the amount of services’spught directly
by patlents or 1nd1rectly by phy51c1ans Criftith (1972? separated
the concept of demand -into "expressed" demand (explicit reQUests for
. medical service by the patlent or phy51c1ap) and "unexpressed" demard

(a demand for services which is not translated 1nto expllc1t demand)

Grlfflth (1972, p. 21) summarized the dlstlnctlon between expressed.

demand, unexpreSSed‘demand, and need by suggesthg'51x p0551ple states
'in which a patient could be: (1) with need, withouddemand; (2) with
neea, with unexpressea. ‘demand; (3)'with need, with expressed® demand;
éh)c without need, with expfessed demand; (5) without need, witn
unexpressed demand; and (6) without need, without demand.  Tne:-:
appears to be a consensds in the,literature that demand (like need)
assumes a client perspective and a provider perspecti&gi and that .Jneed
plays an important roxe in determlnlng the demand FOP»health services,

While the literature is replete w1th descrlptlons of . need and
demand, the concept of mutilization" is rarely defined. This may
partially be. attrlbuted to the fact that actual demand often i’
-equated with ?pbserved utilization. Although the concepts of need;
‘demand, and utilization are nOE),EEEEEEXL differentiated,_ it Qould
appear that utilization is En interaction pf' the physician's

confirmation of a patient's penceiued‘need with the available health
. R — N {7

resources to meet that neea (MacDonald,'l983, p. 18).

o
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Thé conEept of "access" is"often inierspensed with concéptual
| qpalysé§ of need, demand, and utilization. Aday, Ahderseq, and
Fleming (1980) and thgir associates, who hévéﬁponduéted comprehensive
'studieg’iegarding aqpess'to health services, .defined access "... as
}’Ehose,diﬁensfons whiéh déscribe the poteﬁtial and actual entry of a
‘given populatioﬁbgroup'to fhe health care delivery system; (p. 26).
- Potential access reflects the probability of. an indivfdual gainlng
'entry into the healt? systan, and 15 1nfluenced by characteristics of'
the ,delivery system itseif ana. the perceived:- waﬁts and neeos of
potential clients, Realizedvaccess, on the other hand, describes the
~actual utilization of nhealth services, and.ié evaluated by coasumer -
satisfaction and utilization lndlcatgii~£j?r example, type of serVire-'
used and purpose of the care received). h ‘

In “summary, the iiterature presented .complex inf&rrelationéhips
‘amongrthe}cdncepts of healtn'need,_demand, accesstianq utilization.
1‘wnile severai aspects'bf.these concepts are used iﬁterchaﬁgeably, it
"may be concluded that need plays qrprominent role in the demand for

health services (potentialyaccess), and the interaction qf demand with

" available health resourced\ results in the utilization of health

services '(realized access). | In congunction with the problem of

conceptually differentiating these terms, the multitude and complexity.
of'factqrs which determine hea care utilization further illustrate
the nebulous relationships amohg . need, demand, access, and
utilization. A selected review of these determinants is discussed in
the following, section. -

: e | My

pae
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2.1.3 . Determinants of Health Care Utilization ’

o

In view of the volume and nature of factors whicé influence
"health care uthlization, reseatphers‘ have endeavoured to classify.
these determinants inta meaniﬁgful categories. . . Anderson kigzégl\:
.- reviewed five approaches which had been used to inyestigaté' the /f‘—
variables affecLiné health ‘serviZes dfilizatién: _ki) the
'sociOCUlfura{ approach; (2)‘ the ‘sociddehograﬁhie “approach; £3) the
éociai—psychological approéch; (4) tﬁe organizatibnal approach; and
(5) the social systems"approach. Noting - that health servicgs
utilization research was predom}nantly descriptive “and narrow iq>
scope, Anderson '(19730,‘ p\_'l97)ﬂ suggesteq that the _social systems
appfoach afforded the most valuable methodology' for empirically,'
determining»causal relatignships‘among variables. In 1985, Hulka and
Wheat‘also reviewed- health services utilization literature accdrding‘ -
" to five broad categorie;: (1) health status and néed; (2) demographic
features; (3) physician availability; (4) organization of nhealth care
services; and  (5) financing mecnanisms.  The two -categorization;‘
approéches are reiétiQeTST‘EIEITE;—_in content, with thé emphasis on
finanéiaIIVariéblés (Hulka & Wheat, 1985) meflecting the sociéi and
political envifﬁnment during the 19602 and 1970s. It is interesting
to note that Hulka and Wheat (1985, p. 456) raised the same iSsue’as
' Anderson had 13 years éérlier: "Most important - is the need for
- research desighs that can better establiéh_ cause and effect
felationships." _These repier and 'accombanying\ conclusions

underscored the complex interrelationships of variables influencing

‘health care utilization.
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For purposes of this.reyiew; the aforementioned categories are
condensed into three jdimensions which determineg health care
lutilization behaviour,. congruent with Anderseﬁ and Newman's (1973)
theoretical framework: (1) socie%al trends; (2) organization of the

health care system; and (3) individual characteristics.
2.1.3.1 Societal Determinants -

Societal determinants generally reflect changing norms and
technology. Andersen and Newman (1973) noted two major effects of
increasingly sobhisticateq n@dical technology duriné the: 1900s: (1)
the chaﬁging orientation of the hospital from a '"care" to a'"cure“
institution; and (2) substantial - improvement in publié Ahealth
‘ measures. Both effects produced dramatic increaseéﬁ in hospital
utilizatipn .r;tes. Advances in such “gréas as antibiotic therapy,
renél diaiysis, open heart surgery, CAT scanners, and coronary care
units are evidence of the recenf explosion in mqg;cal technology.
| While there ;s little doubt that moderﬁ medical technology has
eradicated some difeasgs and has been instrumental in extending human

feid

life expectancy | (Russell, 1976), 'technology has also been

1

" characterized by substantial -shortcomings. Fuchs (1968) posed the

problem of the "technological imperative" which implied a tendency for -
the medical profession to use modern techébldgies solely because they
exist. Thomas (1977) noted that '"half-way" teéhnologies_'(devéloped;
for palliative and symptom 'cont:ol) have surbassed "definitive"
';echnologies (designed for cure) in both‘volume and.gosts, Similarly,

Bennett (1977) noted the significant impact on health costs and

?
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utilization aﬁsociated Qith. "qgg-one technologies (which provide
‘édditional support to existing technology). Undoubtedly, the rapid
proliferation and application of pedjcal technoiogy have 'contributed
* dramatically to increased health services utilizatioh.

The norms and values Of s0Clety have also influenced the
resources devoted to the healty Car® system and its associated
utilization patterns. Prior to 1950,'Cahadiané primarily relied on

- their own'resqurces fbr health Cgare- Tdﬁay, Canadians have‘access to
; "public" neélth care system SOlely on the basis of medical necessity
without regard to. their persgnal financial circumstances.k Thié
/gchievéhent emanated from two mMajgr healtﬁ Acts. _Ihé Federal Hospital
Insuradce and Diagnostic Serviceg Act of 1958 méde prepaid coveragé”
availabi; to ail Canadian Iggidents, including diagnostic and
" treatment servicesv and a wide array of outpatient services for -
patients in acute care hospitaly, There were no incentives fo ust:
lesstxpensive facilities or mOdgs Of care. The Medical Care Act of -
1966 extendea government financjal hOSpital insurance benefits to
encompass mediﬁal care servitey and expiiéitly included sp;cific
conditions' designed to estabiiy, and ‘maintain national standards.
These conditions are referred .fo as ' the essential pfinciples of

«

'medicare and " include  univergyl cOQerage, réasonable éccess,
. comprehensive coverage, portability, and public administration. While
hospital utilization increased gsharply immediately following the
‘bassaée of these Acts, the rate of jinCrease stabilized within a few
years (Vayda, Evans, & Mindell, 1579) . | |
Notwithstanding the stabiljzation of high. utiiization rates, -

increasingly informed health Care COnsumers haVe staunchly supported
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the medicare principles, and have established an ethic that relates to

a right to health care. Concomitant with this ethic are the high

expectations which society imposés upon the medical profession. 1In.

. éttanpting to meet those expectations, Fergugpn (1982) described the

‘"¢risis of excellence" _in which the medical profession has found

-

v

itsé;f; resultingiin the practice of. "... defensive medicine rather
than good.medicine ..." (p. 162). Closely associated with high public
e?péctafiqns is a rmightened preoccubation with medical uncertainty.
Fox (1980, p. 19) noted that "publ{E tolerance 6f medical uncertainty
3Ppears to have diminished,'and indignation about its persistence has
grown."  As a conséduenbe, societal attitudes toward medical care have
effected a paradox, whereby indignation with medicine's incapacity to
solve all health‘pfobiemévcoexists with anxiety concerning the adverse

side-effects of medical endeavours to alleviate those problems

(Illich, 1976). Rs the focus of health care shifts from the treatment

of aeute disease to an emphasis on chronic disease, prevention, and

quality of life, this parédox is likely to intemsify.

¢ —_-

2.1.3.2 Health Care System Determinants

\\\A substantial body of ‘Tesearch has suggested that utilization

patterns are influenced markedly by factors related to the hedlth care

system itself. A selected review of the literature indicated that

hospital bed -supply and physician volume and specialty mix were the
major contributing factors.
The pioneering study by Roemer (1961) concluded with the widely

referenced .postulate known as Roemer's law: an increase in acute care
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hospital bed Vavailability ‘'will lead to an inc£ease in utilization.
This finding has been confirmed by other researchers (Andérson, 1973a;
Harris, 1975; Rogét;, 1974), although some studies have indicated that
the effect of Roemer's law is moderated by physician beh;;iour
(Rothberg, 1982). o :

There has been considerable evidence supporting a linmk between
physician supply and hospital use. 1In a study which examined the
extent of heaith'care delivery variations among hospital service areas
in Verﬁonﬁ, Wennberg " and Gittelsohn (1973) reported -significant
positive correlations between the total surgical rate and the input of
surgeons, and between the volume of non-surgical diagnéstic procedures
and the supply of physicians who did not perform surgery. Similar
- findings, which indicatec that the overall supply of physicians.and/or
hospital bed supply were highiy corfelated with the incidence of
hospital !utiliéation; ‘have been observed in Kansas (Lewis, 1969},
Maiae (Wennverg & Gittelsohn, 1975), Ontario (Stockwell & Vayda,
1979), across Canadian provinces (Vayda, Morison, & Anderson, 1976);
and in a study which compared the volume of operations ang surgeons 1n
the United States, England, and Wales (Burker, 1970). More recent
&udies have supborted this general finding of physician-induced
demand, but have also suggested that tggre are a host of intervenipg
délivery system characteristics ~such ~as hospital ownership,
urban-~rural status, nursing-related variables (Cannoodt & Knickman,
1984-5), and supply of nursing home beds (Knickman & Foltz, 1985).
Roos and Roos (1981), who reported a slightly different finding,

. attributed the high variability of surgical rates in rural Manitoba to
_ , ' -

.
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greater numbers of operations performed by genefal practitioners
rather than by surgical specialisis. (

In an effort to analfsé the impact of physician manpower on
hospital utilization, Wennberg (1979) conjectured that both the number
and type of physicians, in conjunction with available_hospital beds,
strongly influenced utilization. Wennberg (1979, p. 118) further
suggested that the large variations attributed‘Qo physician volume and
specialty mix reflected the uncertaihty of mediéal treatment protocols
and'variable physician beliefs,

In contrast to the above finding, some studies have indicatea
that'an'increasing volume of physicians is not a significant variable
in _expla&ning higher wutilization rates (Weil, 1981; Wilensky &
Rossiter, F\I983).‘ Notwithstanding these . latter studies, the
preponderance of vresearch evidence suggested that the sqpply of
hoieital beds and physician manpower ' were major determinants of
utilization. There appears té be én uncleaf distinction between these
two variables, however, and "it may be .that beds and physicians are
surrogate measures for each other" (Stockwell & Vayda, 1979, p. 393).

Understandably, the research findings relating physician volume
“to the incidence of operafions triggered the "unnecessary éurgery"
debate. Two responses to the allegation of unnecesséfy surgery were
"second-opinion" programs and the nationél Study on Surgical'Servzces
f;;‘ the United- States (SDSSUS).; The SOSSUS report recommended a
restriction in the nugber of surgeons being trainéd, aﬁd improved "
monitoring of all _residency training programs . (Moore, Zuidema,j &

Ballinger, 1978). Secomd-opinion consultation programs were peréeived

to be major prospeEtive endeavours to directly influence the consumer

a
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and thus indirectly modify physician behaviour. Evaluative éiudieé of
these programs indicated . a éubstantiél reduction in ﬁhe volume of
electiQe surgical procedures (Martin et al., 1962; Ruchlin, Finkel, &
McCarthy, 1982). Further analyses revealed however, that _second-
opinion programs may "... prevent the performance of elective
operations-at a'time when the~patient‘is at lower risk of :équelae

. and.hay "... deter both needed and unneeded surgeryi..." (Brook

_ & Lohr, 1982, p. 2). It was suggested that the lack of professional
consensus on the efficacy of surgical technology mandétéd‘ the
development and assessment of ¢ surgical outcomes to :Tacilitate
explanations of surgical rate variations (Gertman & Mitchell, .1980;
wennberg, Burker, & Barnes, ‘1980). To. that end,' research was
conducted to explore the relationship betweén volume of surgery ‘and
outcome (post-operative mortality). The evidence strongly suggésted
that martality rates were lower in those hospitals with higher
volumes, although none of the sgbdies could resolve whether the
opserved relationshig reflected a causation from better oudcomes to -
higher volumes or higher volumes to bette: outcomes (Burker, Luft, &

‘Enthéven, 1982; Flodd, Scott, & Ewy, l(98a; Luft, 1980; Luft, Bume?“‘f‘f,-?&m: e
Enpﬁoven, 1979; Maerki, Luft, &’ Huﬁt; 1986). Regardless of end
direction of the rélationship, the findings of surgical volume-ouEEbme

research supported the concept of regionalization for selected health

services. , ’
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'factors - ThlS phenomenon has been' ascrlbed td the "demographlc"

2.1.3.3° Individual Determinants

-
, \

The 1dentlf1catron of 1nd1v1dual characterlstlcs “as explanatory
varlables 1n health servrces utlllzatlon has appeared to receive more -

emphasls in the llterature than elther health care system or soc1etal‘

.\-,

‘ orlentatlon of earller health care researchers,’ pramarlly socrologlsts

and pUbllC health 1nvestlgators (Rothberg, 1982, p.. a)

Andersen s (1968) Dehavroural model of health ‘services

utlllzatron s & w1dely recognlzed framework for analysrng the effect

' of 1nd1v1dual varlables or groups of varlables ‘ The model con51sts of

S

tnree,major,components‘whlch are ordered sequentially to illustrate

B

B RS R T . . e .
“the concitions affecting an indivigual's decision to ‘seek healtn

care:’ (1) predisposing factors;‘(Z) enabling factors;‘and«(B) illness

(need)'factors ' The predlsposrng component descrlbes the propensrty_

of 1nd1v1duals to use serv1ces, exists prror to the onset of 1llness,

and is. operatlonallzaj by demographlc, social structure “and health

belief factors AlthOugh these variables. are con51dered immutable,

'relatlonshlps among these measufes fa01lrtate the 1dent1f1catlon of

groups W1th potentlal need (Andersen, McCutcheon, Aday, Chiu, & Bell

‘l$83, p.‘67) The enabling component descrlbes the meané avallable to

_ indiyiduals for the use dof health servrces, and encompasses both

“ family reésources and'community characteristics. - The need component

‘ refers,to the immediate reason. for' 'the use of health services, and

‘,includes varrous illness measures as they are perceived’ by thew

1nd1v1dual The percelved symptoms and condltlons of 1nd1v1duals are :

o

evaluated by health profe551onals 1n order to determlne the nature and

r:ﬁv
1
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severity.of il1neSS> Although Andersen's"behavioural MOdelielarifieg
“the: sequentlal process ‘usea by an 1ndlv1dual to seek health care, ‘the
-research retated to predlsp051ng, enabling, . and need factors gehera;ly
assumes a multlvarlate and mteractlve approac* .

Age has been frequently 1dent1f1ed as an important determlnant of
utillzatlon, and the U-shaped relathﬂShlp ,between age -and health
-sirvices utilization has Jbeen partially explained -by the similar
.U—shapedftrelationship between age and. frequeney of iilness (Guzick
‘vl978) Newman (1975) analysed several predlsp051ng variables . (age,
. .sex, race, educatlon “and health bellefs) to determine thElr reiatlve

\.«

lmpact‘on utlllzatlon..-ln;tlal multlvarlate analysis andlcated that
edueational leveleof the household head and age of the patient were
the two ‘major 'determinants of physieian utlllzatlon Shbsequent'
analyses, in which enabllng and 1llness varlables were 1ncorporated )
 reveated that 1llnefr measures were the most 1mportant predlctors of
utilization.  To analyse hospltal use by the elderly from a communlty
' perspe e, Wilson (1981) observed that ."";,;the‘ best sinéle

‘predictor of any component Qf hospital wuse in a cemmgnity‘vfor the
':elderly »pprlatiOn is the ’Eorrespondingw measure for ‘the general‘
m«popuIatiqn" (p. 332).. Thgs,;comnggities whichva;e~characterized with
discharge rates or‘lengths of’skay higher than expected' relative td
 'other communltles, will have 51mllar hlgher ranklngs for thelr elderly
‘population.

Numéerous” studies have 1nvestxgated the effect of ethn1c1ty on’
health wserv1ces UtlllZathﬂ. Wolinsky (1982) found no “racial
dlfferencee between blacks and whites Qhen the predisposing, enabling,t

and need tharacteristits were controlled. Further analysis indicated

s
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significant differences between blacks and )whites regarding the

A

cr_edisposing, ,enabi,ing, and need. factors, 'implying the existence of

‘separate health cultures. To assess vthe contrlbutlon thatfy

cha'?caterrstlcs of the elderly ‘made to SUI‘glCBl rate varlatlons Roos

and Ryos (1982) observed that education '(proportlon ofxthe elderly -
7/ 8
with nine or more years of educatlon) and ethn1c1ty (percentage of the.

elderly w*th Canadlan Amerlcan or British origins) were hlghly

——

~ associated with the overall surgical rates; high surgical rate areas.
were, not characterized by a ‘more disabled: or sicker - geriatric
pdpulation. Wilsen, Griffith, and Tedeschi (1985) attribd&ted the
.hlgher utilizatibn rates'by tne black 'pdpulation in 23 tdichig’an
communltles to hlgher morbldlty and lower socioeconomic status levels.
Wlth respect to gender dl’r‘ferences it has been reported that.»
f‘emales use heaifth '»-s.erv1ces ta ‘a greater extent than males, a
v dlfferentlal-which may be partially ascribed to the use of obstetrical
and gynecological services (Anderson, 1973a). Excluding pregnancy and
‘preventive health services, HiDbard and Pdpe (1983) n'evertheless found N
a m%ﬁcantlyghlgher utlllzatlon rate for females,’althougn there
were salienf differences in the perceptual (symptom reporting) and
jbehav1oural (adop-tmg the_ srck role)‘ aspects of ~_1llness ‘behaviour.
”‘The perceptmn and reportlng of symptoms were the magor contrlbutors_.
Qtol sex dlfrerences in utlllzatlon ‘rates, suggestmg that further
e%orts to. inv'es‘t.igate sex differences in health servrcesﬁ utlllzatlon |
shddld focus on the experience of symptoms. |
| Other factors i&w@ich have been suggested as 'prediSposing

_ determinants of health care utlllzatlon include health bellefs and

R
socral network patterns (Berkanov1c & Telesky, 1982; Blake, Roberts,
. ’b . : ‘_/,""\ .
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Mackey, & Hosokawa', 1980; Thomas & Penchénsky, l98¢4),>mari‘fa»l~q\t§£us
_(Morgan, 1980), lifestyle (Shephard, Corey, Renz;ahd,’& C‘ox,' 19835‘,‘-
emplot'yment status (Wheeler, Lee, & Loe, 1983), ;;m,dv family size
(Kas‘per, 1975). The compléx interaction an'd measyrement problemsv
associatec ,u‘/ith.ﬂthe predisposing -‘variables preclude definitive
Conclusi_oné regardihg their differenéial effect bn utilizationk.

'E\;/en though indiyiduals may be predisp\osed to use‘. health
services, the meéns”' must  be. available\;,»‘f’pr ‘them f.o_ do t so. The
available;.‘means, o1 enabling 'détérminanfs,_ include family resourg:es'

and community "'characterist_ics. "The advent of health insurance

L] i

covérage has 'resulte’d 'v_creased utilization of hea"lth serviceg_in
the Urvi?t!e‘!gf'gtate; (Benndh & Benham, 1975; Phelps, 1975; Shortell,
1975) anéf?}%ﬁf-Caﬁa‘da (Enfferline, Salter, McDorald, & McDomald, 1973).
 Consequently, ‘trhve int, \ductionr of a»neal‘:cwhm ihSUraﬁCgs ‘has reduced the
impact™ of family inc&\e on utilization (Aday, Andersenﬁ,._ & Fleming,
1980, p'.’242). Initial conclusions of the Rand Health Insurance Study
indicatea that indivviduai‘vsi with complete universal health insurance

coverage had significantly ‘higher ut)lization rates than did those

persons who sharea the costg” of serViCes‘at the time of services.
This prospecgiv_e céntrolled clinical tri*all' further reve’algg that the
avé‘,il,ability.,; of "ffee" health Iinsurance did not appear to lead to
improved heal_th status (Korcdk, .1984), although limitations of tne
| study .('health status indicators, exclusion of “the elderlly and the ‘-
disabled, and the relati.'vely short duration of.observation) p’recluded-
definitive results. ;

The presence of "a régular source of care has been citéd as -an
’iJﬁportantb predictor of ut‘ihli'zation (Adéy‘& Eichorn, 1972; Aday,

R



-

32
. ha L ok s '
Andersen, & Fleming, 1980). Millér, Lairson, Kapadia, and Kennedy
(1985) fodnd that the existence of a regular source of health care was
negatively correlated with freestanding emergehcy,centre vi;its, and
conversely, positively correlated with non4freestandihg - emergency:
utilization.

The vpommunity-orie%ted enabling variables are most ffedhently

kirelated to urban-rural status, and the Qolume; type, and accessibility

of health care resources.. Traditiomally, urban residents used more

“health 'services than rural residents; a phenomenon which was

attriouted primarily to time and distahce factors (Bashshur,'Shannan,
&f'Metzner,a'l971). deay however, rural residents .USe more health
services than the urban ﬁbpulation (Szafran, 1985);.'Recent studies
have indicated that the effect .of time and d;étance ig_ notably
mitigated.by such variables as'ggalth insurance coverage, efhnicity,‘j
inépme, age, sex, and educatibn (Berk, "Bernstein, & Taylor, .1983;

Bombardier, -Fuchs, Lillard, & Warner, 1977).

Individual illness (need). determinants of health services

utilization encdmpass both individually-perceived need and hedically

evaluated need: Extensive research has indicated that illness factors

were the strongest determinants of utilization . (Andersen, 1968,

" Andersen & Newman, 1973). Newman (1975) stated that "... health

status is directly related to utilization with other prgdispbsing and

enablihg'variables influencing use through health status"'(p, 163).

McFarlahd, Freeborn, Mullooly, and Pope (1985) noted ‘that the_majdr

 waé ﬁhé“ propensity of .consiétehtly

determinant ‘of high utilization

high uSeré to "... perceive their health status as fair or poor'and to

* report a higher number of physical symptoms™ (p. 1228)." They concludedﬁ
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that utilization patterns were unrelated to marital status, lifestyle,
income, occupation, and sqcioeconomic status.

v a
- N N
. >

2.1.4 Summary

fhree méjor aspects reievant to the utilizétion‘qf health caré
‘Vservices were reviewed. The health cére system hés beeri VériousiQ and
broadly-defined, QSually contingent upan the reSearcher:s,orientation
and objectivesﬁ The diviéign gf the health care sy;ten into.ﬁ?croe
gsystan and macro-system perspectives Qas‘presented as a f{émework for-
simplifying the cohceptualization process of a health care syspeh,'and
it was posited that .the occurrenée of cafbioQascular utilizatich
requires the interaction of selected elements from each perspective.

: Health services utilization is 'inektriéably béund with the
ambiguously—defihéa -concepts ‘of need, demand,"’éccess; and
utilization. It was concluded ?hat need*perfor@s a majér role in the
demand for health services (ﬁbtential access), and demand interacts
with ayailablelhealth fesources to determine the actual utilization of
health services (realized access). | ?
Determinants of health care utilization’ were associated with

three dimemsions. ‘Societal factors were discussed in terms af
changing téchnology, horms, and values of §ociety. The major health
care delivery system determinants. epéompas§éq hbspital bed supply and
 physician volume and mix. Individual detérm;hanfs were.theorefiéélly‘_
presented accarding to the predisposiqg, enabling,w and \ need

“components, although the 'rglated studies primarily incorporated

multivariate, interactive approaches.
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. 2.2 Selected A;pects of Cardiovascular Disease

_ 34
.In the main, reseagchrinveétigéting health serviceé uéilization
has émployed»f%hree diffe}ent  m§thodolo§iéai' sﬁrategies; Illness~
-pehaviour siudies 'ére concerned with soéiocuitural, organizationél,

and psychosocial-factons affecting the individuakgs‘décision to seek

" services. Multivariate  studies typically involve large ’samples,

_ cross-sectional survey approaches, and more generalized measures to

'

‘operationalize.the concepts‘being studied (Mechanic, 1979}. - The third
-methodological orientation concentrates on’ health ‘care-seeking

behaviour within geographically-defined hospital service areas and
. . . N P -
demographically-defined service populations  (Wennberg, 1985).

Contradictions in findings among the three research perspectives- are

Rl

not unusual,¥@ phenomenon which is paftiayly accounted for "... by the

types of popllations studied, the definitions of the variables, the

- R
i

" analytic strategies used, and the manner in which data are aggregated"

(Mechanic, 1979, p. 394).

There waé é paucity of ‘studies which adopted a diagnostic-
specific approéch to utilization analysis. It has been recommended
that'the study df.utilization at the patient or diagnostic level would
elucidate more brecise relationships among the determinants of health
seryiceé utilﬁzation, iﬁ view of the substantial variability of

L

utilization determinants from one diégnosié to another (Goiafarb,‘

'Hornbrook, & Higgins, 1983; -Griffith, Wilson, Wolfe, & Bischak, 1985).

¢

o
* *
i

¢
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To provide a background for the study of cardiovascular:

utilization in Alberta acute care hospitals, the foilowing sections

B
: 5
v



. ‘ 35

overview aspects relevant to heart disease including mortality and

‘rates, and estimated costs. A review of this background information
_was deemed eésential in" view of thé lack of research concerning
‘cardiovascular -utilization, coupled wiﬁh the absence cf a cohesiQe
theory of general health services utilization. .
A -preliminary reviéw of the cardiovascular-related literature
indicated that cardiovaécular‘ disease iWas variously referred to as

"heart disease," "céronary artery disease," "coronary heart disease,"

"ischaemic heart disease," "cerebrovascular diseasé," and combinations

morbidity trends, causes of the decliqe in cardiovascular mortality N

F

thereof. In some instances, authors would elaborate the disease

-n

-category &by _delinéating its ICd‘ rubrics; in other cases;' no
definitional boundaries were provided. |

The parameters of .cardiovasculaf disease for this stuqy<'a;e
defined within tine major diagnostic category of  the DRG Qlassification
sjétem associated with circulatory diseases and disordg%s. The
primary medical disease groups include; circulatory disorders
with/without acute myocardial infarction - and  cardiovascular
complications; circulatory disprders with/without a complex diagnosis;
. écute and subacute endocarditis; deep vein thrbmbrophlebitis;'cardiac
arrest; peripherai yascular di§6rders; athe;osclerosis; hypertension;

cardiac’ arrhythmia-.and conduction : disorders; angina. pectoris; and

other circulatory diagnoses. = Of nptable'qxcluéion are all diagnoses

related to cerebrovaScular‘disease'(stroke) which were assigned to a

different majog_diagnostic category of the DRG system. The primary

surgical .categories include: cardiac valve -procedures; coronary
) o

‘bypass procedures; cardiothoracic procedures; vasculdr procedures;

’



deemed a sufficient, overall representation of mortality and morbidity

N
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amputation; cardiac  pacemaker - implantation  with/without (’aéute
myocardial infarction or congestive heart failure; and vein ligation
and sfripping. |

Although the following sections do not addfes; specifically the

aforementioned . parameters of cardiovascular disease, the content is
,

‘trends, causes of declining mortality rates, and costs pertaining to

cardio?ascular disease as defined by this'study.

2.2.1 .  Mortality and Morbidity Trends -
Although heart disease experienced an upward trend in most

industrialized .countries until the mid 1960s, declining trends have

been noted in several of these countries during the pést two decades.

Pisa and Uemura (1982) reportea mortality data for various

cardiovascular diseases in 27 industrialized countries between 1968

A ¥

and 1977, and found substantial differences among the countries
studied. Excluding cerebrovaséular diééase, all countries réported a

decrease in cardiovascular disease . mortality among females, most

notably in Italy (-5.0 percent); Japan (:a.l“‘pércent), and Finland

(=4.1 percent}. Among males, there was . an .increasing' trend in -

. cardioyéscular disease mortality in Bulgaria (+4.0 percent), Denmark

(+1:l percent), Hungary (+1.0 percent), Ireiand (+1.1 percent), Poland
(+i.9 percent), _Romania (+;.a percent), Sweden (+0.6 percent),
Northeqp Ireland (+0.7 percent), and Yugoslavia (+2.0 percent). . The
remain;ng countries reported a decréasing .trend among 'males,

particularly in the United States (-2.8 percent) and in Belgium (-2.2
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percent) “{(Pisa & Uemura, 1982, p. 15). The wOrld Health Organization
reported remarkably diverse Bational trends in coronary heart disease
mortality rates, noting an eight-fold variation in 1978 between the
two countries at the extremes: 99.2 per 100,000 pergons and 870.1 per
100,060 persons for Japan and Finland, respectizely (?einleib &
© Rifkind, 1982, b. 1101).

_In North America, heart disease'became the leading cause of death
and disability éhortly after the turn of tﬁé century, and has remaingd
‘SO ever since (Qberman, 1980). The pattern of mortality among age
categofies however,‘has been shifting during thé past 20 years. In
thebUniteO States in 1968, cardiovascular disease mortality was higher
than the next  leading cauée of death, cancer, across every adult age

g group (Feinletib, 1984). By 1976, heart disease became the third o

ieading cause of death for the 35-44 year age category, preceded by

A

aégidentswand cancer. In 1982, cancer overtook cardiac disease as the
' primary cause of death in individuals aged 45 to 54 years. For thosev
pe£sons from 55 to 64 yearé of age, heart disease ‘continues to be the
legding cause of death; ’although the gap between cancer -and
- cardiovascular disease mortality .rates- appears to be narrowing
(Fein;eib,'l984f p. 3C). Thom and Kannel (1981) noted that all age,
race,vand Seg groups experienced éimilar declining mortality trends,
althQUgh yQUnger aduits and black women manifested the mostb rapid
decline in'coronary heart:disease mortality. -
Cérdiovascular mortality trends in Canada have shown similar
~ patterns as . those reported‘ih;the United States, although the rate of

decline has been less dramatic. Nicholls, Jung, and Davies (1981)

- I3 3 . . . ))f r;
communicated resynt changes in Canadian  cardiovascular -dlseaﬁé
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" mortality, Qith a primary focus on ischaemic heart disease'since-it is
Canada's leading cause of death. The morteliey rates for males,
attributed to ischaemic}péert qisease, increased until 1965 and then
deciined app;oximatel§ﬁ;l.7 percent annually thereafter. Mortality
rates —fior females declinea 0.4 percent annualiy after 1960, and
decreased more dramatically during the 1970s (2.4 percent enneally).
Mertelity rates for rheumatic heart disease and hypertensive
cardiovascular disease have been declining since the 1950s (Kannel,
1982, p. 877), although the *hortality rates for diseases of the
arteries, arterioles and capillaries and those for "other forms of
heart disease" neye displayed a slight increase (Nicholls, Jung, &.
Davies, 1981, p. 986). Witn respect to regional variations in
ischaemic heart disease mortality, Ontarioc maintained the highest

- rates in Canada, folliowed by the Aglantic region, Quebec, tne Pacific
region, and lastly, the Prairie P;ovinces (whqi? the decline in
ischaemic heart disease mortaiity ‘rates was the first to become
apparent' ih Canada) (Nichells, Jung, & Davies, 1991, e. 986).

. Overall, the Canadian age-adjusted mortailty rates fofvls&haemlc heart

disease declined. by 16.4 percent between 1969 and l9%&gﬁer both sexes

comblned, as compared to a 20.7 percent decrease in 1schaemlc heart
éisease mortality between 1968 and 1976 in the United'States.
By ' consolidating nuheroue health indicators from Statistics

. Canada and other federal sources, Newman (1984) attempted to elucidate

health trends.in Alberta within the context of Canada as-a whole. He

noted'that the five most important causes of/death (according to ICD-9

definitions) in Alberta and Canada in 1982 were circulatory disease,

neoplasms, - external causes, Trespiratory disease, -and digestive

Fieh
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.disease. uThé five causes combined accounted for more than 85 percent
of all deaths in Alberta and'Canada; circulatory disease and neoplasms
together accounted for more than 60 percent of all deaths. with
respect to selected components of the aforementioned causes of death,
M}schaemiﬁ heart disease accounted for approximately as many deaths as
uall the other selected causes combined.

Although the rati' for major cardiovascular disease to cancer

declined from 3.4 in 1950 fo 2.5 in 1980, the magnitude of heart

disease mortality remains glearly significant. The rate of mortality
for the parious categories of heart disease 1s not homogeneous
(Nicholls et al., 1981, p. 985). In nearly all feported studieé; the
anticipated mortality from single-vessel disease fanges from 2 to 3
percent annually during the five year interval foilowing agterio-
graphy. Five year cumulative survival rates for patients with
two-vessel disease =xcluding left main disease) range from 61.8

percent to 70.5 percent; and for tnose individuals with three-vessel

N

disease, cumulative survival rates are 65 percent to 70 percent at two

- years, 60 percent to 65 percent at three years, and 50 percent to 55
‘ percent at five years (OQerman, 1980, pp. 26, 28). 0On the baéis of
pooled data results, Rahimtoolq‘51977, p. 25 reported that _the annual
mortaligy of patients with oné—vessel, two-vessel, and .three-vessel
disease was 2.2 percent, 6.8 percent, and ll.4 percent, respectiveiy.
Although most ‘industrialized countries have ‘adéquate data

concerning cardiovascular disease mortality, available information on

cardiovascular morbidity rates is more difficult to obtain and

evaluate. Feinleib and Rifkind (1982, p.. 1101) documentec four

factors which must be considered in monitoring the incidence of
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cardiovasculér disease: (1) population group variat;ons in the
utilization of medical services; (2) varying physician practice
patterns; (3) technological advances in diagnosing and.tfeati6a heart
disease; and (4) increased awareness of the impact of Qymptoms by

" patients and physicians. These factors coupled with definitional |
’groblgms reiated to specific dlsease categories,_impede the gollectibn
of reliable morbidity data.

Data on the incidence of heart disease are available for
population subgroups from various prosﬁective studies. For examplé,
the Framingham Heart Study is a comprehensive researph effort to
examine time trenos in cardiovasculif risk factors, mortality and
morbidity. That’study has had a represeqtétive cohort of the general
population og Framindham, Massachussetts, under surveillance for the
development of cardiovascular diseases since 1948. Although not all
of tne identified trends in that study are consistent with natiohal
incicence patterns, the majority of natlonal trends have been

similarly observed in the Framingham Study population (Thom & Kannel,

1981, p. 431). Over the study time frame, the Framingham Study has

yielded annual ié&gdence rates per 1,000 persons. for coronary heart

disease ranging from 4,0 for males in the 35-44 year age group to 20.9

3
“

for those aged 55-64 years; for females, inciqence inﬁreasea'with age
from 0.6 td 12.7 (Oberman, 1980, ﬁ. 10). The evidence from this study
énd other s;milar résearch projects is conflicting,?and the variation
in results, demonstrates the need to acquire‘reliabléfmorbidity data -
from more representative populations.

Hospital sepafation\ rates are -frequently employed as proxy

indicators of cardiovascuis?\Sisease incidence. Feinleib and Rifkind

i



4l

(1982) stated that caution must be exercised in equating hospital
séparatioh rates with morbidity rates. For example, although the U.S.
Hospital Discharge Survey indicated that there was relatively little
change in hospital discharges for the category of myocardial

infarction between 1972 and 1978, the statistic should be compared

Feinleib and Rifkind (1982, p. 1101) concluded t%ft: "A
end for*MI, therefore, would not be inconsistent with a slight
: in incidence according tb previously used standards."

Although hospital morbidity statistics are not synonymous with
actual cardiovascular disease incidence, utilization rates ré&t a
large amount of morbidity data from representative populatiahs.
Consequently, in the absgnce of comptehensive morbidity surveys in
Canada, hospital utilization rates can be considered as the closest
estimates of true disease horbidity. | ‘ |

. Newman (1984) reported that circulatory disease in 1980/81 ranked
.as thé fourth and sixth most impq;tant cause of hospitalization for
Alberta males and females, respectively. ~In contrast, circulatory
disease was the outstanding cause of time_ spent in Alberta acute care
hospitals, accounting for about 20 percent of the rate.for all causes.
Newman (1984) further noted that the patient-day rates for all causes
of hospitalization iﬁ ‘Alberta were markedly higher than comparable
Canadian rates. |

In summary, although reported cardiovascular morbidity rates are

relatively variant,.it is genérally conceded that there has been a

real decline in cardiovascular mortality which is not simply an .

artefact of diagnostic variations, increased awareness, or changes in

with the general increase in all hospitalizations during that ' time-

,:r,‘
. e,
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_oisease c’lastsificatioh‘ The Anc1dence and case-fatallty rates of-'
vcardxovascqlar disease are two major factors considered 1ntegral to
'the 1.,nterprejat1on of the _de.cll_ne‘m'cardlovascular mortallty.‘ These. '

two factors are addressed ir.\: the following section.
P g ' 3 ﬁ . ’

2.2.2  Causes of .the Decline in Cardiovascular Mortality
‘Several - hypotheses have_ been s.ggested in an attempt to explain

",why ‘the decline in cardiovascular mortality is o‘ccurrin'g. Although
_there is not yet,a clear explanation, the decreasing mortalfity 'rates
PR . .

, haye_‘:g‘e’nergally__beeh attributed  to:.- (1) @ declmlng 1nc1dence of‘

cardiovascula*rﬁdiseases (which‘v is ~Telated - to pnmary preventam»', R

mvolvmg a reductlon in the risk factors of cardrovascular dlsease),'
S A

and (2) a decrease in the case fatallty rate among patlen:ts w1tn e
! »"cardlovascular dlsease (wthh is ascrmed tp an 1mprovement in |

’secondary preventlon measures 1nclud1ng advahces 1n medlcal practlce

~‘"pattems and 1mproved \ac%eSSlblllty to health servmes)-__welnlelb &

the 1nc1dence remains steady or rises, the de &

fwould most llkely be attrlbuteﬁ to secondary preventloh w;th no
' <
defmltlve mformatlon cont rnmg ‘the 1nc1dence \of heart dJ.Sease J.n

\ZV - .

"."the general populatlon however, the causes of the dramatlc decllﬁﬁ in-
cardlovascular mortallty will remaln predonunately speculatlve. o

“ Although no unequivocal cause of cardlovascular dlsease has been
_ ;dgtermlineo, a mult;pl_lc_ltyqof factors,hhablts,._. and tralts have be_en'

_ identifj_.ed that appear _to-sir;gle out those ‘,j,ndiv‘idoa:ls' at ‘increased
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risk for heart disease. Interestingly, a decrease has been observed

" in several risk factor categories, prompting researchers to correlate

the”declinlng'cardioVascular mOrtality rates with these reductions in

- Tisk- factors (Kottke, Puska,  Saloren, Tuopilento, & Nissinen, 1985;

Levy; 1984) Crrqu1 Barrett-Connor, Holdbrook Austin, 'and Turner

(1980) addressed the complex 1nterrelatlonsh1ps between risk factors

and cardlovascular dlsease, as well  as. among the rlsk factors

theméelves, and‘emphasized the difficulties in attemptlng to isolate

‘éhe 1ndepenoent effect of each rlsk factor Nevertheless,'there are.

-&

maJor cardlovascular risk factors, and clusters of those factors,

&

~which are known to subject 1nd1v1duals. to ' increased rlsks of

-

developing cardiovascular disease.

Several eoidemiologick studies have- demonStrated the strong
| ' 1

relatlonshlp between hypertension (usually deflned as ,a blood pressure

of l§0/95 mn Hg or greater) and the development of cardlovascular

.ndlsease - In a repo*t of the Framlngham Heart Study populatlon

Castelli (1983) documented ‘that hyperten51on conferred a two~fold to

three-fold increased risk for most coronary heart —and perlpheral

-

vascular dlseases, and a seven-fold 1ncreased rlsk for stroke Whlle

cardiovascular disease. mortallty for the Framlngham populatlon was

| related ‘to an elevated SyStOllC and dlaStOllC blood pressure for. males

and females, | a srmllar _ study of an:. Australlan pop&latl’on coh'j'_,”‘t

5 s )

'revealed that hypertensron was . not a sL n1F1Cant rréz factor for any

cause of death for females, and coronary heavt disease in -men wasﬂ

llnked cwith an elevated systolic blood pressure only (Cullen,

Stenhouse, Wearne, & Welborn, 1983).



.influence of diet, or alternatlvely, the early decline in af
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Kannel ,£l982) supported the llnk between hypertensron and  the
1nc1dence of cardrovascular disease by notlng that " e black women,
who are partlcularly prone to hyperten51on have exhibited the largest

decllne in cardlovascular mortality” (p. 879). Stern (1979) suggested

“‘that women have experlenced a more dramatic decline than- men in

" ‘ischaemic heart disease 'mortality‘ since the higher proportion of

diagnosed and treated hypertensive subjécts are female.

~ .

Rose (1984) noted that in many countries, stroke _Tates were

‘declining prior to the advent of effective hypertensive therapy. = H
suggested that blood preSSures may . have been falllng due to
hortaiity may have been ",.. due to the—rise in coronary heart d
which prov1ded a competltor to cause the death of hypertensrves ..;“
3 .
(Rose, 1984, p.*375). Nevertheless,,the,preponderange of research has

‘suggested that the response to national hypertensive eduCationv

T

’ .”programs and the 1ntroduct10n of therapeutlc agents for the control of

blood - pressure are hlghly correlated wrth the reductlon in. overall

card}ovastular disease mortallty (Feinleib & leklnd 1982 Levy,

: %’- ’-'r.’.

1984; Levy & Moskow1t2 1982 Schroll & Larseng 1981; Stern 1979)

Three major surveys conducted in the United States durlng the

1960s and the 1970s . (the ‘National Health Examlnatlon Survey,,

o

Natlonal Health and Nutr&tlon Examlnatlon Survey, and the Llpld

Research CllnlCS f; "am) 1nd1cated a reductlon from 1960 to. the late
19705 in the average serum cholesterol level for each age category,

fpromptlng'some researchers to.assoc;ate lower cholesterol,levels=w1th

decllnlng cardlovascular nbrtallty rates (Hawthorne, LQBB“ Feinleib,

1984; ?1984) Early 1n the Fram1nghan1 Heart Study, a linear
& u




relationship "'appeared between total bload cholesterol and the risk 'of

. e P
several cardlovascular dlsease endpomts particularly coronary heart

fdgseajSe, although thls Tisk factor lost its srgnlfrcance as -a

R
V{«, n'eclic’tor of cardiovascular dlsease as the study populatlon aged

\. :

(Castelli, 1983).

During ‘the 1960s and l97Ds, there, was muCh controversy concerning

the relative contrlbutlon of lower serum cholesterol levels ‘to the

1
-

-decllne in morta.llty. Slnce “the | mean lev;el of serum cholesterol
‘declined ‘modestly (approxrmately 5 peﬁ), ' researchers.. and.
CllﬂlClanS ‘tended ’t'o dlsmlss thlS redu'ctiom 'as -sbtatlst‘ically .
1n51gn1f1cant Conversely, Stern (l979 p..633) commented t‘h‘at‘ "o
statlstlcal ‘51gn1f1qance dees not necessarily' mean '.‘biologi_ﬁcal'»
importance"" although definitive evidehce vvas lacking,, -'ch'anges' ’i'n the
average cholesterol) levels across the Amerlcan populatlon suggested ‘
l"that ‘this risk factor accounted for at least a poﬁrtlon of the decllne‘
“in cardlovascular mortallty
Recent finidings“. have provrded more conclusrve ev1dence witn
respect to the role of serum cholesterol as a .risk factOr '_ In
considering the transport of" cholesterol by various \fj partlcles )
researchers focused on the effects of hlgh-den51ty llpoprotelns (HDLs) o
. y and low-den51ty lrpoprotems (LDLs) A negatlve correlatloh was found '

,,)

- between HDL and coronary heart dlsease, conversely, Lo - levels were

Ly

shown to be strongly and dlrectly assoc1ated w1th cardlovascular .

disease (Castellr, l983 Crlqu1 ‘et al.,' 1980 Felnlerb & leklnd
19.82' Levy, 1984) Levy and Moskowltz (1982) further elaborated on\

- '_'-Athe functlon of HDL as a cardlovascular dlsease protectlve factor, N

p

. no_tlng that HDL ‘le‘vels were.:posltlvely »correlated ,wlth exer

N
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. moderate alcohor 1ngestlon, and negatively dssociated with smoking,

poor dlabetes control, and the' use of progeStin-related contra-
ceptives. They concluded that "The cause ahd effect of the inverse

relatlon between HDL and coronary heart dlsease, hdwever, remains

unclear" (Levy & Moskowrtz, l982, p. 124)

Clgarette smoking has been shown to'harkedly 1ncrease the risk of

myocardial 1nfarctron and sudden death (Castelli, 1983; Kannel, 1982),

‘ although the relationship between.. changes in smoking habits and

;:c&vdlovascular mortallty is .complex. Leyy (1984) creditéd the 29

percent decrease 1n ‘per caplta consumptlon of tobacco since the early

3
TS

7 '190s to the advent of public awaremess prograns, ang stated that ...

———

.- the risk of heart dlsease from smoklng is- 90 percent eliminated after

only one year of nonsmoklng" (p lOC) & o e

In the Australlan prospectlve study, smoking was. found to be a

significant cardlovascular risk in 40-59 year aged women, and in 60-74

year old men (Cullen et al., 1983). -In. contrast, cigarette smoking_

was shown to be a maJor cardlovascular risk factor for the Framlngham

. study population under 60 years of age; for the- 1ndrv1dual who stopped

'-smoklng, coronary heart- dlsease risk decllned to the level of a

t

'non-smoker Wlthln one year (Castelll,t 1983) Nicholls, 'Jung, .and
;Dav1es (1981) reported that the prevalence of cigarette smoklng among

“\Canadlan adults decreased by 16 percent between 1965 and 1577, and

they suggested that the reduction in nlcotlne and tar levels may. also’

~ ' f

'have contributed to declining cardlovascular mortallty rates

Wlth reference to spec1f1c age groups for each sex however the

relatlonshlp between changes in. smoklng hablts and cardlovaspular -

‘ mortallty,becomes more obscure. Whlle the mortallty of heart dlsease
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has tqéclined. mare Arapidly in 1women and in younger adultv grbups,
‘changes in the prevalence of cigarette smoking among these groups have
been minimal (Nicholls, Juﬁg,, & Dévies, 1581).‘ Some reséarch has
indicated that American women héve; not reduced their cigarette
consumption (Hickey, Mulcahy, Grahah, & Daly, 1980), while other.
studieé have dobumentéd a modgst decline4for women‘betwgen 21 and-Sa
years and;incréé%es among elder women‘and teenage girls (Feinleib &
R;fkind, 1982; Stern, 1979). nConséﬁuéntly, although trends in émokiﬁg
may have contributed to the déclin¢ ;n cardioVascular‘mortality among
middle-agec males, the rate of cigarette smoking reduction in woinen is
“low in contrast to their declining coronary heart disease mortality
rates (Kdnnel, 1982; Thom & Kannel, 1981).

The role of physicaliactivity in the incidence of cardiovascular
disease contindes‘tp be nebulous. . While some evidence .has indicated
that the benefi;;) of physical activity. emanate from work-relatéd
activities (Castefli, 1983), other findings have implied that the
positive effect .of 'physicalT exercise 1is' associated w1th leisure-
.:oriented activities;éKanneL, 1982; Stern, 979). Levy (1984) stated

that the positive ,influence of Kphysical activity on cardlovascular
'mOrtality can be-agtribUbéi/tU“fté éirectjeffect on blood pressure;'
body weight, smoking“hapifs,,and HDL and LDL levels. EpidemiOlogic'
vinvestigations concerning cardiovascular disease and physical activity

have been - characterlzed by numerous unresolved issues: selection

- bias; “subgectlve 1ndlcators of phy51cal act1v1ty, the impact of

- lelsure-oglented Versus work—orlented act1v1ty, the 1solated effect oﬂv'

”phy51cal act1v1ty when other rlsk factors have been con51dered and

the dlstlnct10n~ between physxcal act1v1ty and ‘physical fltness
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(Kannel, Wilson, & Blair, 1985; La Porte et al., 1984). Thus, the

evidence generally supported tne contention thaf regular physiqél
activity is asgociated with a reduced incidence ‘of' cardiovascular
disease, alghough the rationale underlying tha£ relationship is
la_rgely unknown, 4

b

Other factors have been documented as influencing the declining

‘cardiovascular mortality rates,'although;}he evidence suggested that

- - - . )
weaker relationships exist aﬂpng these risk factors and the incidence

of heart disease ‘than among the generally accepted major risk factors

of " hypertension, cigarette smoking, and serum cholesterol levels.
" Some ‘of these less prominent cardiovascular risk factors include:

bbesity (Castelli, 1983; Criqui'et al., 1980; Cullen et al., 1983;

Hawthorne, 1983; Stern, %979);rlowér social class (Dobson, Gibberd;
Leeder, & O0'Connell, ' 1985; Hickey et al., 1980; Ioannidis &
Ef thymiopoulou, 1982Z; Lefen, Helgeland, Hjermann, & Holme, 1983; Pan
American' Health Organization, 1984; Rose, 1984); personality |

charéctegﬂsties (Castelli; l983§ Harlan et al.,ll9él; Ostfeld & Eaker,

1985); elevated serum glucosé levels (Castelli, 1983;  Cullen et al.,_A
1983); environnental influences suchias noiée,.radiation, and inhalant
eXposures (Haflan et al;, 1981); nmderate -alcohol' consumptinn
(protective =ffect) (Cullen et al., l983); and an association with the CQ#
measles virus (Mercer, 1983). It is postuiated‘that several of the

afofementioned' ‘risk factors contribute to the incidence of

>gardiooascular disease through the "major" risk factors, thus’

concealing their independent effects on cardiovascular disease.
It has been suggested that the ‘decline in cardiovascular

. A N | . ) .
mortality - may be partially attributed.to imprevements in. coromary
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medical care piactices and accessibility. Levy aqé Mos owiti (1982)
t

discussed the advances which have been occurring} i he diagndgis,

'\ .
treatment, and rehabilitation of patients with cardisvascular disease
since the organization “ef the first coronary care unit (CCU) in 1963:
heart-lung machifes in open’ heart surgery; nonifnvasive technologies

such  as echocardiography and computerized tomographic  X-ray
e } N _

" techniques; coronary artery‘bypass operations, and, their ‘most recent
alternative, 5ercutaneous, t:ahsluminal éorbnary" angioplasty;" more '
widespread and éffeqtive emergency medical . services; therapeutic
agents for theﬂ treatmént of angina pectoris, ﬁardiohyopa;hy, and
Qypgrtenshan; aﬁtiarrhyihmic and antiadrenergic dfug therapy for the‘

:;5:pré¢eﬁfron\~of cardiovascular sequelae; and artificial and human
cardiac tra@gplaﬁtatiohs. "Thom and Kannél (198l) also suggested that
the introduttion of health insurance programs, 'coupled with the

5 prolifération of = coronary 1nedical“care Aadvahces, may be associated
with the decline in cardiovascular mértality. It was‘submitéed that
élthough major 7advances vhave been achievéd in the. tfe@tment of
cardiovascular‘digease, thé etiology and pathogenesis must be better
understood to make preventibn a reality (Levy & Moskowitz, 1982).

Stérn (1979) suggestea that while bCUs probably contributed to
the. decline .in‘ ischae,," heart disgaéé mortality, the impact of
energéncy medical services and .coronary' artery bypass surgery was. -

" minimal. Similarly, Nicholis; Jung, and Davies (1981) argued that the
vfecent implemehfation of CCUs and cordnary bypass surgery technigues

in Canada, in conjunction with the felatively localized availability

of sophisticated'emergency services, largely negate their-effect on
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cafdiovascular mortality rates which began to decline in the éarly
1960s. ' |

Hickey et al. (1980) stated that the reduction in CCU mortality
does hot necessarily indicate a decrease in mortality among sy:vivor§
of coronary—heart disease: apprOximatéiy two-thirdé of those deaths -
occur outside the hospital. In view of'this latter statisti;, Kannel
61982, p. 878) -submitted that "... CCUs could impfove-medical overall
CHD mortality by at host_a percent or 5 percent.'

In_sumnary, numerous.hypotheses have beeﬁ<postulated to explain
the decline in cardiovascular disease mortality, but none can account
for all ;;spects of the decline. Spécific causes of declining
mortality rates have been predominantly ‘related to éhanges in
cardiovascular risk factors, and secondarily, to improvements in, and
accessibility" of, coronary medical services. The paucity of
Cardiovascular‘disease morbidity data however, precludes determining”
whether decreased mortality rates réflect»déclining iﬁcidence~rates,

improved case fatality rates, or a combination thereof.
\

'2.2.3  Estimated Costs

-

.

Heart disease was estimated to be a géo,biilion expenéé in the
United States in 1977, and its projected cost by the year 2000 is $366
billion (Charles & Kronenfeld,- 1980, p. 1). Over and above this cost
is the devastating social and emotional impact on patients and
faﬁilies. |

The National Cooperative Unstable Angina Study revealed that in

l979,vthé average’ medical cost for heart disease was $7,666 and the



| N 51
mean surgicai cost was $12,674; the average_cbst for cardiovascﬁlar
| patients requiring' later surgery .was $23,500 (Wayné, 'Kroﬁenfeld, &

Charles, 1980, .p. 83). In the late 1970s it was estimated that
lO0,000vcoronary bypas; operations were being pgrformed ahnually in
the United States® (Charles & Kronenfeld, 1980, p. 2) at an average
cOst‘bf $15,000;$20,000 per case (Coﬁen, Solnick, & Stephenson, 1982,
p. 111-50; Rapaport, 1982, p. 111-4). With the advent of the Medicafe‘
Proséective Payment System (PPS) in tne United .States in 1984, an
_aver;ge charge has been computed for each DRG. The charges have been
.derived on the. basis of U.S. data associated with all Medicare
sepérations' during a particular fisca?! year. From a financial
perspective, the all-encompassing category of ﬁheart disease" can thus
be more meéningfully depicted in terms of smaller and relatively
similar groups of diseases and protedures.. For example, although
endocarditis and atherOsclerosis are both considered under the
umbrella of heart disease, the average charge. pef case for each
category differs substénfially [apprqximately $12,500 (U.S.) énd
$3,005 (U.S.) for endocarditis and athérosclerosis, respectivel?].
Because of the very large number Sﬁ individuals ‘afflictéd by
Heart disease, there was grOwing public conéern during the past‘decéde
regérding the proliferation of bypass surgery, with‘the attendant fear
that other medical progréhs would be jeopardized by the rising expeﬁse
associated with Heartu surgery (Charles ‘& Kronenfeld, 1980, p. 3
Collins, 1980, p. 271). Coilins arguedl‘that. the cost of bypass
sufgery hés not been adequately‘ reported, énd thdt considgration
sh&uld'be given to a cost-benefit analysis, including qirgct expense

(hospitalization, ' medication, physician fees), indirect expense (loss
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of productivity), and intangible expense ' (pain, fear, 'gfief, and
death) (Collins, 1980, p. 279). _Such cost-benefit analyses however, -

are rarely done and, if done, are difficult to assess.

[
2.2.4 Summary -

s

A brief review of selected aspects relevant tu\ cardiovascular
disease .has demonstrated the magnitude and compiexity of this
problem. . Comprehensivé research efforts to identify and alleviate

suspectea risk factors coupled with advamces in medical and surgical

"techniques for immediate and long-term coronary care, illustrate the

intense scrutiny which cardiovascular disease has received in recent
years. The research associated with the potential causes of the

gownward trend in cardiovascular disease mortality remains complex,

and to a large extent, speculative. '

2.3 Classification Systéms

. : N - -
The complexity of the health care system as it pertains tgo/~
/

utilization behaviour requires the analysis of voluminous amounts iof
: ~

data. In an attempt to transform these data into meaningful

categories or classes of information, classification is used as a data
Vs .

-reduction technique. Last (1983, p. 18) described five essential

characteristics- of a classificatiorm"system: "(1) naturalness - the

_classes correspond to the natural- structure of the entity being

classified, (2)\exhaustivéness - eXely member of the group will fit

into ore (and only one) class in the system, (3) usefulness - the
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classificé%ion ;é practical, (4) simplidiﬁﬁ - the subclasses are not
excessive, _and (5) copstructability - the set of classes d;n be
{construcxed by a demonstrably systematic procedure."

There are three major applications of classificétion in the
health care field: | (1) disease - classification; (2) patient
classification;‘ aﬁd (}) hospifal classi%icétion. The following
sections review = these three classification applications, with

particular emphasis on DRC rlassification in view of its relevance to

the methodology of this s*

’

2.3.1 Disease Classification

e

Disease classification, an etiologically'orieﬁteo system, was the

first application of ciassification in the health care field. The
,initiai formal system, developed in 1883, categorized causes of death
to'assess the utility of public disease control programs’(Worlq Heal th
Organization, 1977, p. xiii). It was not until‘l945 that the~disease
classification system expanded fo include both mortality and morbidity
statistics. This system was known as the International Classification
of Diseases . (ICD), formulated by an internationally fepresentative
group of experts who advise the World Heaith Organization (WHO). Tﬁe;
‘combféhensive classificatién list is qulished in the Manual of the
Internationmal Statistical Classification of D;éeases, Injuries, and
Causes of Death,"which is revised approximateiy‘évery tén years by the
WHO-kLasR;Al983, p. 51; Lilienfeld & Lilienfeld, 1980, p. 67).

Varioag ‘modificationsA of  the Idé clggsification manuaf; have“

‘evolved td more adequately meet the unique needs of North American
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hospitals., During .the 19505, experimentation with the ICD for
indexingj} medical records occurred in several Amerlcan hospitals,
culm.matlng in 1959 with publlcatmn of the first ICDA -(International
Classification of Dlseases, Adapted for—Ihde;mg Hospltal Records)
The ICDA, which contained standard modlflcatlons for .disease
¢tlassification "and accompanying surgical” codes, was initially
oeeratiohalized in hcgspitals using Profe.ssional Activity ‘Study~ (PAS)
data‘, but rapidly epread thrroughotjt numerous hospitals in the Unitedg
States and Canada du‘r“ing the 19605 [Conmission on Professional and
Hospital Activities (CF;HA) 1970, pp. xi- Xlll]
| In 1967, the WHO publlsh.ed tne_eightn revision of the ICD
(iCD-B) The United States Puhf‘:’u”‘ HeaélthhServme sug;%qué@;ly issued

’53%' ®
in Ofé,,"‘t%’j

an adaptatlon of the ICD-B

commonly known as ?he ICDA-S «
; g_N S

- morbldlty ClaSSlflcath‘n
the ICDA-8 should be m&
Rather than subvnlttlhg a

i
complete printed adapta .10?\

]
‘,&

Qs

o
Hospltal Adaptation of-fg%o

3
N

"The H-ICDA varied mosg

H-ICBA), and was' implemented in 1969,

yas ;ﬁubllshed by the CPHA entltled the

&

Ay

e

gbly from ICpA 8 w1th the 1nclu510n of —-
components regarding - '~~dlsorders,.causes of " perlnatal morbidity
and external causes . %ﬁ Y, and the cLa551f1cat10n of operatlons

accordmg to body Sther thah surglcal spec1alt1es The

three-digit» rubric structyr if the ICD was retalhed (CPHA 1970, pp : é
‘ ; : f Rt LT “- R | \ . ég .
b ;? J . B " o ¥ H """ ‘ N M > TN B "v ’

xnl-—xivf) .
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Stimulated by the rapid changes in clinical medicine and‘the need
; ,
to classify health data at several levels of care, the secbnd'edition
of H-ICDA (H-ICDA-2) was introduced in 1974 by the CPHA Nosology
Group. Major deviations from the first edition included: (1) some
expansion at the fourph—digit level to increase cliniéal detail; (2)
cféétion of some new disease categories; (3) addition of a new sécfion
dealing with signs and symptoms to facil}téte_rgéording in ambulatory
and outpatient c%re facilities; (4) addition of a supplementary
classificatioh (Y codes) to accommodate descriptions of reaséhg‘other

than -diagnoses or traditional symptoms for which a pagient accesses

-2

the health care system; and (5)-a complete revision oRMbe surgical

class}f@cié}on (CPHA, #1973, pp. Vii—viii)‘ﬂ Hospitals throughout North
Americat Jg;e diviged 15 their. usage of the H-ICDA and H-ICDA-2
claséification systems. |

In 1977, thne WHO released the ninth revision of the ICD (ICD-9).
The United States National Center for Healtn -Stetisties— convened a
steering committee (composed of clinicians, _ statisticians,
. epidemiologists, ano nosologists) for the purpose of deveioping a
clinical modification of the ICD-9. As a result, the Internationa%
Classificétion of Diseases, 9th. Revision, Clinical Modification
(ICDQ9-CM) was introduced - in January 1979, supplanting all the.
aforementioned classification systefs. - The ICD-9-CM far ‘exceeds
previous systens in ~the quéntity of detail, proQiding greater
s%gcificity at %hé‘fifth—digit level. A signifiéant inclusion was a
ciassification of procedures in medicine ‘(non-surgical procedures)

. which was segregated from the section on surgical procedure§ (CPHA,

1980, pp. iii-iv, xxi-xxvii).
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“ All*Canadlan prd\k.lnces adhere to an’ abrldged version of the ICD-9
‘nos-ology, publrshed by Statlstlcs Canada. Orlgmally establlshed as
the Canadlan Diagnostic Codlgg (CDC) system, it was modlfled in l979
and is - now referred to as the Canadlan Dlagnostlc List (CDL) The CDC

‘ : *x 0
and CDL were purportedlyfderlved to reflect Canadlan ‘health care

patterns, - In addition to, the COL system,z all Alberta acute care |

hosprtals employ tpe ICD-9-CM classxflcatlon system for tabulatlng f
morbidity and mortallty data.
-Recognlzzkg the llmltatlons of anvl etiologically-based

\
cla551f1catlon system to analyse medlcal care utllizatlon “behaviour, -

Hurtado and Greé;llck (1971)- descrlbed a. nmdlfled ‘disease cla551f1—
catlon' system“ﬂuhlch was- developed for a utlllzatlon study  of the,
Kalser Foundatlon Hospltals in. Oregon. Usrng the ICDA as the basic
morbidity coding system the researchers grouped condltlons llsted lﬁ.
the ICDA 1nto ten behav1oural groups, each of whlch delin ated a
51mllar medlcal care utlllzatlon response among 1nd1v1duafl with
sifilar background characterlstlcs. The researchers belleved that the
flexlblllty of . the classrfmcatlon system was essentlal to health
serv1ces utlllzatmonr research since AT dlseasesv can.;be. grouped
accordlng to the specral needs of the 1nVestigators’and the system can:
be adapted to solv1ng both cllnlcal ‘and behavroral research questlons"
(Hurtado & Greenllck l97l, . 237) ‘
Although dlsease class1flcatlon systems .are w1dely accepted as
sxmple and obJectlve technlques for reduclng vast amounts of health
@

data, several dlsadvantages ik relatlon to health servrces research

-have been 1dent7 1ed.

. Bay, Leatt,kand ‘Stinson (1982, p. 470), in

reference to a study in olvihg;longeterm care patients, outllned the.
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followlng weaknesses of an etiologically oriented .classlfication .
system: .(l) There is'an inadeouate basis for predicting patient care
hzrequirements; (2) .some drseases are dlagnosed‘by manlfestatlon rather
than etiology, (3) several cases ihvolve subgectlve evaluatlon with
_-respect to the dlfferentlatlon of primary and secondary dlagnoses, (A)
bw10e varlatlon of resource use and 1llness severlty occur w1th1n a'
q%sease category, and (5) frequently, there are problems assoclated
with designating an etlologlcal ba51s to patients with long—term care
and vpsychlatrlc 1llnesses: In partlal response to these inherent
‘disadVantages, “the developnent of patient—oriented classificatlon

systems evolved. . SR A S S
) : : . : EAERA

.o ~— . : . / .
2.3.2 Patient flassification ’ ’ : R

o

. . f
- .

o _
L T L v .
Bay, Leatt; and Stinson (}982, p. 470) stated that a patlent-

~

oriented classification system "... is based on observed 51mllar1t1es
- of patient " characteristics, . rather than on 'cause or etiologic
1, 0 ' ‘

considerations " kThey further 4noted that a patient classification

system must 1nvolve the accurate assessment of a comprehen51ve range

of health-related attrlbutes,"rather than a few etlologlcal factoﬂ

Tprlor to each clas31f1catlon decrslon

(jxy There are basrcally two klnds of patlent classrflcatlon systems

13

, cla551f1cat16n by types of care and classrflcatlon by levels of care.
h'Bay, bé%tt : and Stlnson (l982 - p. 471) stated. that these two -f
'-ela551fleat1on systans ", dlffer in thelr purpose, the compoigtlon :
'of target patrggt populatlon, and eperate at dlfferent st*ata in thej:

health care system " .



ﬁlassificatiO” by tYpes of care ihitially‘ introduced by The

.,Report of the worklng Party on Patlent Care ClasSlflcatlon attempted

i

to categorlze patlent Neegys with respect to, the type and amount of -

medical and social se rvlces requlred (Nationmal Health and Welfare,

l973)~ Consequeﬂtly? the allpcatlon of reﬁOUTCES was predlcated upon

- 58

‘1the accurate and coMpT ehehslve 1dent1f1cat10n oft needs The Worklﬂggﬁ .

Party presented t“re lnterdependent categorles ‘as a foundation for

,cla551fy1ng patlent nesds at three dlftereﬂt Phases of the health care.'

system (l) health and Soclal needs. which apply to all individuals in

the generax DOPUlatlo v (2) manifest 5peclflC lﬂleldual needs which -

-

requ1re dlrect lﬂterventhh ~and (3) patlent neeqs according to thelr;
reQu1rements for ﬂ‘¢Slng Care within a. spelelc Care setting. It was

proposed tmt the. YPES of care clipsslflcatmh was required at the.

-

seconid phase whereby persons w1th 51m11ar care requ1reﬁehts would be

placed ,1n the most amnroprlate health care brogram or dellveryxt'

“setting., The~ manlﬂ?St needs of patxents were nUmerlcally de519nateo

'iqto five disttht pres Of care: Type 1 (assoclated‘W1th an-ambulant

.1anV1dual reQUlran 1”imgl,5ére),'Types 1I to 1y (refLecting various.

types of chronic patlents), and . Type Ve (deslgnaged for patlenxs.‘

.emp

reqx iting tI‘ea'tment In &y ‘acute care hOSPltal settlng) It was

851zed that ClaSSlflEatlon by types of Care was a conceptual

'teChnquE for descrlblng the nature of patlent nEBdS, the purpose of

wthh ‘was. to faClllt te aSmgnment of patle”ts to approprlate health

care settings. - Thé lassiflcatlon=method0109y was’ not intended t0'

def;ne treatment BRE within the system (Natlonal Health and Welfare, &1983,.

» 49 '
'p ) &
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Tne thlrd category of needs described by‘ the WOrxlng Party
refeﬁrEd £ classrflcatlon by levels of care. Whereas types of care
qualltatlyely -descrlbed patlent needs levels .dt; care : were

conceptually deflned as a quantltatlve measure of the amount and‘-.

complexity" of nursrng care resources requ;red by a patlent~ lﬂ a_;;‘

A\partlcular health care setting (Natlonal Health and Welfare, 1973 p. .

45). Classlflcatlon by levels of care, most widely descrlbed in the;,

i

hnur51ng llterature, has been applred prlmarlly in acute care hospitals-
.w1th medicgl- surglcal patlents In a. monograph Grovannettl (l978)f

outllned the theory and ratlonale of patient class¢f1cat10n systems by -

B

‘5;levels ,of care,? and provrded a ‘detalled, descrlptlon “of. thelr

.appllcatlon 1n varlous settlngs The major‘impetus for levels of care
cla551f1catlon was av response to the nged for .. the approprrate
e determlnatlon and allocatlon of nursrng personneL‘ The maJorlty of.

§

- levels, Of “care ‘cla551f1catlon 1nstruments contain three or four
N § > ’
categorles whlch are dlfferentrated trm the ba51s of descrlptors ofv
,patleﬂts' nursrng care requrrements, quantlflcatlon of the lnstrument
V’/

| is achleved through observatlonal studlés wthh determlne the nur31ng_ﬁ

. care time assoclated Wlth those descrrptors (Glovannettl, 1979 p.~$).

.

lare | several ‘inherent llmltatlons of the y patlent ‘

¥ P B e S
' classiflcatlon methodologles It is often dlfflcult to clearly:

dlfferentlatem between the: oncepts pf types Of care and levels of

°

'care, the %%éé%lnolOQy lacks arec1se delineatlon and unlversal

'.acceptance and “the categérles within each methodology are . not
mutuaily exclu51ve {Bay, Leatt & St1n5un, 1982, p. 471) Further, thel.

vatidity of patlent cla551flcat10n 1nstruments has not been adequatelyﬁf:

demqpstrated severely 11m1t1ng the utllmtylof these methodologies
E 3

1




’ of patlents accordlng to the1r nursrng care needs 1is contlnually

o w
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Bay, Qverton, Harrrson, Strnson ‘and Hazlett (1979) attempted to
valldate the0 types of care cla551f1cat10n outllned by the Federal
WOrklng Party A sample of ’ long term patlents was assessed and
subjectively Cl&SSlflEd by program practltloners and. an. 1ndependent

developed by applying discriminant‘-and ‘cluster analyses techniques.

Two major findings by the researchers included: (1) an inconsistency

of classification between the practitioners' and the criterion team

caused byfsubjectivity; and (2) an unClear delineation of the patient
populatlon which was attrlbuted to overlapplng deflnltlons of types of
‘ care (Bay et al., L979, op. 266-267) |

Although ‘NUMETous attempts ‘have been undentaken to establlsh the

valldlty of levels of care classlflcatuym instruments, quantlflcatlon

subJect to the value Judgements and observatlonal skrI&s of the

_criterion team, an obJectIve and emplrlc cla551f1catlon, model ‘was

observer, and the organlzatlonal 1nfluences unlque to each health care

- settlng (Chagnon, Audette & Tllquln 1977; Glovannettl, 1979 Sgoberg

-& Blcknell 1968) Flnally, the 1nterdependent nature of classrfl—

: problem-of valldlty determlnatlon "Bay et ‘al. (l979) stated that the

levels of care cla551f1catlon assumes the approprlate placement of '

‘ 'd

patlents, and thus, @1thout a valld types of ‘care cla551flcatlon

systen the valldlty of the levels of ¢ care clasS1flcatlon is markedly

Jeopardlzed L | o ‘ ; B
The '1nadequacy of patient classr&gcatlon methdologies for

comparlng and allocatlng resources amongst hospitals is- ev1dent and;
. , , ;

"'f 1ndeed these clas¥1f1catlon systems were not de51gned for such

catlon by types of care and. levels of gare further complicates the

-
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v purposes " The study of hospital classrflcatlon evolved as-a technique

- Ta

for grouplng health care fac1llt1es in order to facrlltate resource

utlllzatlon comparisons and equ1table allocatlon decrslons.

2.3.3  Hospital Classification

!

Hospltals cah be descrlbed on a multlpllclty of characterlstlcs,

L ‘many of which "... have 1mportant 1mpllcat10ns for the- nature and

"quality of - the hospltal output and’ are therefore.” 1mportant
coneideratiOns in the assessment of the hospital estaoliehmentﬂ
'(Donabedian, 1973, p. 242). Hence, measures, .of hospltal product1v1tyl,.
andv how the product or output is deflned are germane to .the
.dlfferentlatron and categorlzatlon of hospltals

Outputs of hospltals are not easrly quantlfled in ulew of their
nultlfaceted nature and emphasrs on QUallty of service. At the turn
of the century, Codman (1913) acknowledged the challenge of deflnlng

thelheterogeneous product of a hospital:

What, -then, are the products of a large hospital, whether in the:
-forms of 'healed wounds, healthy babies,” faithful nurses,
promising young surgeons and physiciigs, or in the more abstract :
forms of original 'ideas on pathology or treatment, model metnods
: of admlnlstratlon, or such 1ntanglble thlngs as enthusrasm and -’
ideals? (p. 491). ‘
: @

"Eed:three'aoproacheS'to-the’definition-of

‘e process-orlented perspectlve, Nhlch is .
o v P o ‘
concerned wlth the vcontrlbutlons of servrces to the medrcal care,

' prOCE§S, (2) the outcome orlented approach wh;ch fOCuses on the ﬂ'

l ‘,, B "
“ . ; : v;(
\'. ‘ -J]’._ ! hd

2ty
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results of ‘m'edica'l care \;zith respect to the health stat_us of the
patient; and (3) the,episodes of . illness appropriately cared for,
which is a synthesis of the two previous approaches (pp. {250—251?5

~Jiegardless of the approach adopted however, Donabe.dian (19"‘73)
etnphasized that "comparisons of product1v1ty requrre measurement of
'standard product" (p. 253). =

\ . Traditionally, .the hospital standard product is. defined accordlng
. to the pr.ocess-oriented. perspective which relates intermediate lnputs
"'-('se-rvice's)‘ : with | ﬁintermedia-te ' outp'uts (patient-edays, ~ number  of -.

.admlsSions) (Tatchell, 1983 p. '871) The'se m'eas‘ures uere criticized

in that firstly, -they . could “not - adequately explarn differences among
,"'similar" hospital_s and secondly, the seri/ice-s provided by a ho‘Spital_
bore "little r'e‘l'ationship with ‘the 0ut'come _or' heavlth» .st‘a'tus' of
ind1v1dual patients (Fetter, Youngsoo,AFreeman Averill & Thompson,
1980; Tatchell, 1983%).  As an alternative to thé traditional output
fﬁeasure‘s, researchers found that cas_e nu.x was a si‘gnificant-. variable
- in the measurement of' output, reflecting ‘the hospital product in terms

‘ .“..:I(“\
- @ the type and volume of treated patlents (Bentley & Butler, 1982,0

Hornbrook 1982a). 'k~-f~ -

R Two general approaches have’ been used to measure a hospltal' 1

measures such as teachlng status and
S ‘ - PRI

“hospital%output and (2) the 4 i)

: ?Q'_v(.»-'specific c§5e mix’*indicators wer““
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The following sections review the literature related to these two

approaches,

v
) . J.‘.
L

.2.3.3.1 " Indirect Case Mix Measurement

3

Several indirect techniques for =~ measuring hospital case mix |

"7 evolved during-the 1960s and 1970s. Although not mutually exclusive, ——

~each measure was predicated upon a different output dimension, In an

early ' study by Feldstein (1961), a linear relationahlp; was

demonstrated between cost data and. the number of patient-days /whch

+

1npat1ent care. By 1nclud1ng both the number of services Affered by~

eacH hospital and the product of that number anq patient-days, they
grouped 'the hcspltals intc vfive seryice-capability grcu S. 'ln an .
attempt  to ‘mare explicitly adjust for product mix, Feldstein (1968)
‘used the prcpcrtion of a hospital's patients in each of eight clinical
service specialties to describe the case: mix differences of 1177 A
;  British hospitals, and found that specialty differenceS’accounced for
25 percent of tne varlatlon in per-case costs amongst the hOSpltalS
| Ualﬂg the patterns of facilities and services ‘as surrogates for
produot mix heterogenelty, Berry (l973) identified a hospltalgtypology
’wlth four groups: (1) basic serv1ce hospltals, (2) quallty-enhanc1ng
S’rViCE hcspltals, (3) complex service hOSpltalS, and 14) communlty
service hospltals (p. 9). Berry (l973, p. 12) concluded that;there

was a relationship between the availability of facilities aﬁd services

1
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and the capacity of hospitals to provide Specificrservices, and thaé
each hospltal grouplng represented an 1ncreasrng level of case xnlx
complexity. ‘Berry (1?74) further. noted that product mix had a
significant impact on hospital costs. With a view to repllcatlng_and
expanding Berry's -research, Klastorin and Watts (1982) applied Berry's"
methodology and Varlous statTstjcal techniques to a 1978 data base.
They. discovered that altholgh hospital facilities. and services
continued to exist in some well-defined order,. a distinct hospital

typology of facilities and services no longer applied, indicating that

hospitals were more differentiated in 1978 than at the time of Berry's

*
. ®

study (K}l;storin & Watts, 1982, p. 449).

Several studies ‘employed clustering techniques,‘ in conjunction
with_'surroéate case mix measures, to yield hospital typologies.
Phillip and Iyer (1975) described a hospital scheme which categorized
the entlre universe of American commé?lty h?spltals that were as
'31mllar as p0551ble with respect to 14 proxi “ariables for product mix
and ll surrogate variables - for external socioeconomic andademographlc
characterlstlcs . Rpe researchers acknowledged’ that it was not a
_ deflnltlve cla551f1catlon gé?ten but could "... be used as a basis for
maklng tentatlve 1dent1f1é§g§ons of hospitals whose operatlons call
for closer scrutlny" (Phl@ﬁlp & lyer, 1975, p. 366). Trivedi's (1978)
clusterlng analyses Zlelded a classification subsystam which enabled
‘hospitals wlth’51mllar market condltlons and qutput comp051tlon to be
placed in a peer group. The resultlng clg§ggrs of hospltals were

dellneated as prlmary (small hospltals in rural settlngs, typlcally

staffed-by.general practlctloners), secondary (a synthesls of’primary
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and ;tertiary hosbitals), and tertiary (large, metropolitan teaching
Hosp#ﬁals with a wide variety of medical specialists),.

:in-ah‘effdrt to circumvent the subjectivity used to select the
classification_ criteria. of Trivedi's and .similar hospital
classifipation quelé? Neumann (1980) proposed a mbdified approach for

4

classifying hospitals. Rather than basing the classification process
on judgemen§§ that were subsequently validated by statistical testihg;
Neumann adoptéd a statistical method to seleét,the initial attributes
ahb charaéteiiétics ‘by which large community hospital; could be
classified.  Trivedi (1979) criticized the methodélogy used in
Neumann's research, ané* stressed the importance of validating a j
hospital classification system on the basis of both experg Jjudgement
and'étatisticai'analyses. Kla;torin and Watts:(l981),applied_cluster
analysis to a random‘ sample of 200 short-terh"hospitals,' énd
identified various constraints which cquid be wused within , the
classification pfo;ess to rQEUCe $ubjectivity; Nevertheless, the
researchers concurred with Trivedi that "no statistical methodology
_can, Or should,'totally remove‘fhe subjective element from decisionsi
that, by definition; involve Valﬁe judgemeﬁf%" (Klésporin & Watts,
1981, p. 216). .

| Some i%direct case mix research attempted‘ to assess the more
direct. influence of patient-related - va:iableé an hospital
differentiation. Lave and Lave v(l97l) compared the relationship

between hpspital characteristics of 65 western Pennsylvania h05pitals

~

(size, number of ‘facilities and ‘services, and teaching  status) and
diagnostic output measures (aggregation.of patienfs ‘with respect to

the broad ICDA groups). They concluded that . case mix varied
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significantly amongst the hospitals but was relatiVeiy stébie within a
specific hospital over time. Furtheet they emphasized that hospital
characteristics could not be considered adequate surrogate. indicators
for case mix (Lave & Lave, 1971, p. 36). Evans (1971) also
eedeavoured to develop a hoépifal, classification approaeh- by
incorperating diagnostic  influences. Ontario hOEpitals Were
differenfiated with respect to the proportion of total patient-days
‘ withinyeach of 4l ICDA-bgsed-disease categories. Regression analysis,
using average cost per case and average cost per day as eependent
vag}ables; revealed that diagnostic mix had a signbficant_impact on
hospital'costs. Evans (1971) acknowledged however, that his model did.
not hhave the capacity to differentiate the effect of individual
diagnoses. "

To more fhoroughly investigate the impaet of specific'diagnoses
‘ oe British Coluhbia ho§pitai cost variations, é%éns and Walker (1972)
used . information theOry to adjust' forﬂ.case imix ﬁiffefenceé. The
feseafchers developed an index of relative coﬁplexity'°for 'eacH
hospital on the assumption fhat the more complex, costly,cases‘were
concentrated in large specialized hospitals while spraightforward
cases tended to be treated more evenly throughout the system. The
study indicated that higher - cost hospitals -were characterized by a
"different mix of patients (with longer thah‘eQerege;lengths of stay)
than lower cost hospitals. Milne_ and Stein £19813 reviewed six
studies from Britain, Canada, and the United States' (inciudihg the
regearch_by Evans and Walker) which tested Bpe feie;ionehip between
hospital costs and hospital complexity or specialty. Aggregating the.

results of-these studies, the researchers confirmed Evans and Walker's
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assumption that "... treatment for dlseases that are expensive to
treat is avallable at only a few hospitals, and when hOSpltalS{
specialize, it is to provxde»hlgh-cdst care" (Milne & Stein, 1981, p.
466). Although not developlng classification schemes per se, the
research by Evans (1971) and Evans and Walker (1972)° indicated that
.diagnostic mix was a far more.significant“influence on hospital cost
variation than surrogate case mix measures.

Recognizing the importance of economically relévant dimensidns of

disease in the development of case mix measures, Luke (1979)

. identified three such dimensions and assessed the validity of the

measures used to represent these dimensions. The economie disease
dimensions included: (1) the complexity/prognosis dimension which
determined the quantity of resources needed to treat a given case; (2)
the intensity of disease which reflected the amount of resources
required to treat a .given case.per day of hospital'stey; and (3) the
acuity of illness which i~Jdicated a patient's 0need for immediate
intervention. Luke (l979, p. 45) tested the construct valldlty of
various "measures reflecting the economically relevant disease
) dimensidns, and concluded that the consistent pattern of cdrrelatidns
"... supports the ﬁlndlnd of relatively independent dimensions ....5
Furtheff Luke (1?29) observed that when these measures Were'aggregateds
into diaghdsticﬁﬁeEtegories and compared acrdss 16 heterogeneods
hospitals, ‘there was a highly consistent pattern betweenﬁresource dse
(measdred‘vas patient charges) and length- df stay. An impdrtant

implication.of this study was that hospitals could be differentiated

on the basis .of dlagnostlc categorles whch were relatively resource

homogeneous, a basrc premlse underlylng dlrect case mix measurement
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2.3.3.2 Diregt Case Mix Measurement |

Although somé of the studies reviewed in the previous section
incorporated diagnostic grqupings, the ’categories were - defined ﬁin
terms of ‘nedical specialties or broad ICQg"group;% The dire;t
appfoach to case mix measurement attemptsy ﬁo explain hospital
variation by defining "... large sets of patient-specific data that
combined exact diagnostic categories with \informatio; on cost or
length of stay" (williams et al., 1984, p. 18).: It was proposed th:;lit,;t
this }approach, to hospital classificafion would permit the direct
comparisbn of individual case costs and lengths of stay among
hospitals, and facilitate intra-hospital analysis regarding the
reasonét for differential cosfs or lengths aof stay for case types
(Besner, 1985, pp. 22;23).

ICD-9-CM List A. Ohe of Ithe earliest at;empts to categorize
patients into diagnbst%s groups which were relatively resource
homogeneous was the first length of:stay book -.published by the CPHA
for use in utilization review (Plomann,_1982,'p. 9). There were 183
medical grdﬁps and 178 surgical grouhs, resulting in 3,660 cells and
1,780 cells, respectiVely. The evolution of the‘length of stay manual
coincidéd ‘with revisions in the ICD coding scheme. The‘ latest
revision, entitled the ICD-9-CM List A, occurred in 1978. L
Statisticians,'pﬁysicians, and nosologists coliéborated to,subdividé,f'
398 ‘diagﬁostic groups intd relatively vhomogeneogs length of stay
élassés‘ on the basis of age, comorbidify;f aﬁd; fﬁef perfdrmahce ‘oi
., SUrgery. Limitations cited were the eqUél!thigHting. §iien"-to‘

Ysecondary diagnoses, the non—spécificationvOﬁ'tne*iype o#fsUféérg,»and :



~ 69

-

. - ) '8 :
the extremely large number of case types (7,960) -which limited the

utility of statistical analyses (Ament, Dreachslln Kobrlnskl, & Wood,
1982; Bentley & Butler, 1982 Hornbrook 1982b; Plomann, 1982) While
the resulting classification scheme allowed hospitals using

Professional Activity Study (PAS) data records to compare (with peer

- hospitals) average lengths of stay by diagnostic group, : the inherent

difficulties of using such a large number of classes stimulated

researchers to design alternative case mix measures.w

DRG' Classificetion System. As an alternative classification
scheme, tte Diagnoses Related Groups (DRGs) were constructed in the
late 19695 and early 19%05 at Yale University. TheppurpOSe of the DRG

methodology was' "... to igentify in the hospital acute<care setting a

. set of case types, each representing a class of piﬁlents with 51mllar

: processes of care and a predlctaole package of sefclces (or product)

fron an institution" ‘(Fetter et al., 1980. p. 3). To achieve that

objective, the researchers believed that the classification system ‘

should h%ve the -following attributes; (1) medlcally meaningful

subclasses of patients from homogeneous dlagnostlc categorles, (2)

1nd1vidual classes that could be defined on variables commonly
-

avallable on discharge: abstracts and relevant to output ut}llzatlon,

(3) a manageable number of mutually exclu51ve.and exhauﬁﬁlve.elasses,
(4) classes of patlents“ with similar ‘ekpected measufes‘AOf output
utilization; and-(S)-class detinitions that would be coﬁparableﬁepross
various coding schemes (Fetter et al. 1980 p. 5). “ .

The flrst step in constructlng the DRGs was the. aggregatlon of

.ICDA-B H-ICDA-Z, and‘the CPHA Lxst A dlsease codlng schemes into 83

3‘mutually exclusxve and exhaustlve MaJor Dlagnostlc Categories (MDCs)
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% . The "MDCs .were establlshed acgording to 'the\ following gemeral
principres: ’

a e i . E ’ . : [
v . : K
B o X

1. Magor Diaghostic’ Categorles must -have con51stency in terms
of ‘their: anatomic, physropathologlc classrflcatlon,, or it ther
manner in whlch they are %llnlcally managed

9

3

2 . Major - Dlagnostlc Categorles must have a suff1c1ent number of _v;5
patlents ' , . , S Lo
‘31’- Maﬁor Dlagnostlc Catego es must’ cover the complete range oﬁR
coges without overlaé (Fetter\et al. 1980 p. &Y. .
. S

@&

¥

_ The"Second step involved7examination of actual distributions of

length of stay Wlthln each MDC to 1dent1fy subgroups on the basis of-
&= N

statlstlcal algorlthm Rather than actual costs, length of stay wasf.p_
used as. the 1ndloator of output level or resources used srncgz"k . it
l% still an- 1mportant 1nd1cat10n of utlllzatlon as w\\l és belng‘

e351ly avallable, well standardlzed and rellable" (Fetter et al.,{v‘

7

i l980 P 5) The data /base coﬁsmsted of approxlmately 700,600 C
dlscharge abstracts from hospltals in New Jersey, Yale—New Haven, ande“}j

South Carollna. ‘ Prlor -to partltlonlng eacﬁ MDC 1hto subgrOUps,i_l"
"? [ 25 o T
abstracts contalnlng deaths, »codlng errorsl and partlcularly long

lengths of stay were deleted "~7l¥l';»~ﬁ' : ..: vf | 'f{f

P o ,
The remalnlng cases were subd1v1ded on the basrs of varlables

e

y1eld1ng “the hlghest reductlon 1n length of stay Varlance wrthln

-

| sgrodbs. The flVe 1ndependent varlables selected as 1nput to the )
”; algorlthm 'wera predetermlned ‘in -ylew 'Qf“ thelr contrlbutldn to T“
I'yarlétiod 1n length of stay, and included daagnoses,- surglcal /{9
progedures'w age, %ex, and cllnlcal servmces.ﬂ Wﬁen the inltﬁ?

partltloning oﬁ the MDCs was . completed a ';;. dec151on to accept to tt
LN o : _ .

- 5 T

& f . B o . E . 5
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reJect or. 'possibly revise the recommended partltlonmg was based on '

both the statlstlcal evrdence and the clinician's medlcal knowledge" f:

(Fetter et al., 1980 p. 12) The partlt%pnmg process ceased when

\

“the number of observatlons° in tﬁe }royaa as, ’hss than 100 and/or none *’
ﬁ

of‘ the varlables reduced the unexplafr’wed Varlatlon by at least one'.

percent In some cases the process was termlnated for non—statlstlcal
purpdses,' such as medJ,cal g.nterpretablllty, although the . cllnlcal‘.

‘\ evaluatlon chsterla , were not expllc1tly dqcumented The iterative . .-
prOCess resulted 1n the formulatlon of 383~ \termlnal groups or DRL:s,QN“““
reflectlng "l patlen't fcla‘s‘ses that are cll&ically consistent and’
that ha,ve smllar patterns of‘ output#tlllzatlon as measured by length
.q& wﬁ:&Fet}rr gt al. ,k;leso, B. 38)- ’* ’ ‘;&.- |

"W;Lth the adoptlon 1n 1979 of the ICD-9 CM dlsease classrflcatlon'

X

system,, the development of -the ICD 9-CM versmn of -the DRGs was
\

1n1t1ated 1n 1980 by the Yale researchers The e\xper).ence galhed

through use of the orlgmal DRG system suggested that some weaknesses

M cou‘ld be allev1ated dur1ng the reformulatlon process. Although gu1ded :

by samrlar obJec/tlves, prlncmles, and; methodology, there ‘were several*

: sallent d?fferences betweefa the ':‘two" systems (..H@ealth‘-hSyst\em_s

'.. = - mﬂ ’
Internatlonal l9 3 wllllams ‘ef al., l984, p 19) S ~'°§“. 1

s'fv

Ue

The data base dlffered markedly’ fbr ﬁthe,:lé&‘-%w QRG’ sygtem. A
: stl‘atlflEd natlonal sample of Unlted Statwofpltals @scrlbing to -
CPHA resulted 1n approx:mately 1. 4§ 'nllllon dlscharge abstracts Wwith »
length of. stay as. the measure of hospltal resources. A subsample of l’
\3914 81& records was used for the development of the system, whlle “the
remalnlng data records were used to venfy the results.\ Furtherl
venflcatlon was dgne ona database obtalned from the New Jersey .

N - e ) . o .
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'Department"off Health, containing 334,924 -discharge abstracts. with

'direct-cost,ascthe’indicator of hospital resources (Plomann, 1982;1p; ‘

- 18)..
| _All p0551ble pr1nc1paIw dlagnoses were d1v1ded 1nto 23 MICs
‘, (mutually exclu51ve aggregated grouplngs of - the ICD-9-CM codes) by

t

phy51c1an panels Cllnlcal Judgement .was glven greater -priority

.'Tthroughout the development of the new system, and cllnlcal ~decision

Acrlterla weﬂﬁ well documented (WLlllams et al 1984 " p. 19). ‘In

general, each MDC corresponded to a 31ngle organ systen and in a few

case to the underlylng etlologygk Rather than 1n1t1ally partltlonlng |

the MDCs accordlng t04tﬂe_yar1able whlch caused the greatest reduction

ijln length of stay varlance, most- MDCs were dlchotomlzed into medical

‘and surgical groups ©.This was bas ed on the premlse that the presence

of a surglcal procedure wthh requrred the use of the operatlng room

”:.used The clrg;gal . team - hlerarchlcally ranked all operatlve

- J

procedures, and cases were clas51f1ed accordlng to the most resource‘;“

1nten§1Ve prqeedure recelved , SRR : \
~ - ‘P

- The process of deflnlng\the surglcal and medlcal classes w1th1n"

fgical approach : dlagnostlc approach pathology,. etlology

‘treatment process. © The assrgnment of each dlagn051s and surglcal_

: procedure tp a partr;aéar medlcal or surglcalfclass hag to- corresbond

,;to the specrflc‘organlzxng pr1nc1pﬁe ﬁorethat class.. Upon formulatlon o

:of the medlcal and surglcal group9¢ each group of patlents was .

"assessed to determlne 1f the follow1ng rlables w0uld consastently
R e T

_affect the consumptlorr'of hospltal resources. - (l) a substantlal -

e

.

,Jeach MDC was . determlned by organlzlng prlnc1ples such as’ anatomy,.

~would have a srgnlflcant 1mpact oan the amount of - hosprtal resources p
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complication Qr comorbidity (defined as a condition that, ‘because of -

its presence with a specific principal' diaghosfs, would cause an
lncrease in length of stay by at least cne day: in at least 75 percent .
of the patlents in that class), (2) age, “and (3) dlsqharge status
“The reformulatlon process resulted 1n A67 patlent\ classes w1th
'é addltronal groups reflectlng patlents for whom all surglcal procedures

AR 4

were unrelated to thelr pr1nc1pal dlagn051s (DRG 468) and for patlents

.ffloh medlcaP record codlng errors. (DRGs 469 and A70) The ICD-9-CM .
versron of ALhe DRGs was canpleted in January of 1982 During the‘
subsequent year, technlcal errors and deflnltlonal problems prompted a
rev1sron of the ICD 9 CM DRGs by Health Systems Internatlonal whlch-
" was released in June of 1983 (HealthﬁSystems Internatlonal 1983) .
A Canadlan verslon of the DRG system has been adopted by the

: Hospltal Medlcal Records Instltute (HMRI) Thls ver510n is based on .

the ICD-9 rather than the ICD-9-CM dlsease cla551f1cat10n systan, and

~ )
~contains 23 MaJor Cllnrcal Categorles (MCCs) and 465 case mlx groups

J
(CMGs),“ con51stent w1th the MDCs and DRGs, respectlvely Ihe
dlfference in codlng schemes precludes an: identical- comparlson between

o the two systems, although the overall structures of DRGs and CMGs are.
hlghly congruent v | ‘ | s

Appllcatlon of  the DRG Cla551f1cat10n System. A ’numbgg"of'

potentlal appllcatldns for- the DRG* classiflcatlon system have. ,been

>

1dentlf1ed " Yoder and l:onnor (1982 p. 29) succ1nctly st~'h

¢

. multlfaceted potentlal for DRG appllcatlon "Informatlon prov, ed by

linking DRGs with other varlables is part1CUlarly 51gnifldant in that

-

TS L ; ot
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management " Using DRGs as a- framework of dase types that reflects
the "relative complex1ty of patlents,. the DRG~ case mix measure would

also faollitate 1ntra-hosp1tal and lnter-hOSpltal resoyrce utlllzatlon

\ comparisons. — . S e S e

SEVeral sgles have 1ntegrated the DRGs Wlth other varlables to”

- PO 4
test a dlverse number of hypotheses. Frick,: Martln - and Schwartz

J

‘~" (1-985)’used‘ the DRGS “to. analyse the extent to whlch case mix

A2 4

r

?adlfferences contrlbuted to vanancesﬂ average costs’ per case between”
& .
’d,a v

" fgrﬁups of teacgg.ng and non—teachlng hosprtals From a sllghtly "

'dlfferent rspec,tlve, Jones (1985) examn.ned the extent o which -

it
‘ teachlng hospltal patlents w,e% moreéostly wan non-teaﬁ gg hospltal

: &
patlents, holdlng case mlx constant through the use of DRGs ‘and other

measures to 1solate~ ‘the "teachmg efsﬁ,ect "o h@rn and %chumacher'

_(l979) 1n an effort to verlfy the underlylng as'sungt,on of Evans‘b-

1nformat10n theory approach to case mix measuremenﬁ, demonstrated a

' statlstlcally 51gr;1f1cant ‘relatlonshlp between .case m x:Complexity (as .

9

measured by DRGs) “and”, information_ theory -, measures of case mix

complexlty

3
.

‘system in. Canada. Zuckerman (1983) commented that lmplementatlon of a

medlcaL care practlce patterns, prov1de a arefmed mechamsm for health
< - -
- cost control and fac111tate 1ntra-facxllty management and plannmg

'Since the valldlty of a scheme reflectmg Canadlan medlcal practlce

and hospltal costs could take years Botz (1985 p 41) assert.ed that‘. >’

_gfthe high correlatlon between the 3,average length of stay for each DRG

, .
8o p o

Some uthors have dlscussed the feas:.b111ty of applylng a DRG/CMG

- -

vDRG-type system m Canada could lead to an 1mproved understandlng of .

»
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agd CMG’ justified the’applicabil_i‘ty. of. thef“f‘['jRG_"syst'em for case.mix

~ ~management purposes in Canada. : C g
# : o

e Although there are

e
ES

g ;\fer case . relmbur gl
by

U‘O

flmtrom by statlng that the predetermlned payment amounts are

r‘ R

pald t?o hospltals regardless of the costs actually mcurred /(

5

*mmug'tude of DRG applloatlons, prospectlve -
' the - most well-known,, .angd .
2 9

: ,co’ntroy_e'rsial -'appli' ";J,ams et al. (1984 p. 17)_ deflned a

’5'.31on basrs." Foster (1982, . p. 408) further elaborated oh

,7» The  first case-based system for set'trng hosprtalu ra‘tes'_was ‘

a

establlshed Jw‘aryland in. 1976 Maryland's Guaran‘te’ed-' Inpatient_v

,Revenue (G,’LR)«Eprogram applles to apprOxJ.mately one-half ‘f that

tate ‘sﬁ ;acute care hospltals, employs ‘a2 case mlx measure based on the

DRGs, ICD-9—CM classrfrcatlon and broad. medlcal specraltles and bases
x

the _turrent year s rate on last year S rate (Helllnger, 1985 pp.

/ .

\79 82) New - Jersey tested a case—based system} in"a demonstratlon

progect sponsored by the Health Care Flnancrng Admlnlstratlon (HCFA).

«

. between 1978 30d WBO -By. 1982,-,311 New Jersey acute care~-hosp1tals '

i .

. were enrolled 1n a state-wrde prospectlve case-based system which used

..H'.v‘(}

- only DRGs to def‘me case le (Da J.es, Westfall & Haskins, .. 1983

' ah-,.-.

Iglehart l982p, May & Wasserman l98a—5 Rosko 1984)

()

The DRG-based relmbursement system prompted ‘the Unlted States

federal government to adopt a program that uses DRGs for Medicare_

»

s

£

[}

'relmbursement The Tax Equity. and. F1nanc1al Responsgbrlity Act of 1982 |

(TEFRA) approved two tu‘oad measures. . (l) an interrm program of higher |

m"’“

Medlcare contrqls on hospltals, and ”(2) a dlrectlve to the Department

o
\ z

- . A - ’
. . . 8 . M .



of Health and Human Servrces (DHSS) wt.ﬁat it develop a prOSpec%Xe

A BT ey -

payment system to 1mpose a pnce cexllng on hosﬂitals for - Medlcare

‘A.
AN

1npat1eryts (Iglehart 19823, p. 1288) The Socrdﬁ%ecurlty P

N

‘ "'of ?983 introduced the Medlcare Prospectlve Payment System (#PS) whlch

applles to approx:mately 30 percent of all patlents J.n J.Inlted'St %

e acute care hokpgtal“s May & Wasserman, 1984—5 p\ 551). Trge Federal v
-Register 4o ep't'émoeﬁr"':l,. 1983, 1nterpreted the Congressional
leglslatlon on, “the Medlcare PPS. The documeth forth'the interlni
" finab rule concernlng the rev:.sed condlglons and procedures for maklng

2

,Medlcare payments to hospl’% w1th 1npat1ent serv1ces, 1nclud1ng for‘

example detalled explanat of apphcablllty, DRG features, ‘ and'

determmat;on of prospectlve payment rates - The Medlcare PPS became
'effectlve on October 1, 1984, and was. expected to be. &Jlly 1mplemented

. _nation-wide By October 1986. # : EE g ‘a”

_ Of partlcular relevance to thls study is the 1nterpretat10ra of
' _DRG welghtlng factors. - The HCFA developed welghtrng factor‘s (for edth

2% _
DRG) bthat are 1ntended to reflect the relatlve 3esource' o%tmn\ .
-t ;

' assocrated w1th eacb DRG. Each factor reflects the‘«av‘ee*cost
2
'aeross all hospltals,.« of t*réatlng cases class:LfJ.ed in . that DRG

'vrelatlve to . all ot~her DRGs._ It was 1ntent§ed that the HCFA would‘v

“ adJust the DRG classrflcatlon and welghtlng factors for flscaI year |

1986 and at 1east once %very four years thereafter to reflect changes

R

'in treatment pa.tterns technology, and other 3f’actors that could modlfy
the consumptlon of hospltal resources. In actuallty, the HCFA. has
publlshed three sets of DRG weigh! for 1984, 1985, and 1986 (Federal

Y

Reglsster, 1283, 1984; 12)85)



Outllers whlch are deflned as those cases ", .. that have éﬁither"

, anﬂextremely long 1ength of stay or extraordlnarlly hlgh costs when

campared to: most dlscharges cla551f1ed in the same DRG" (Federal\

! N4 . . N
‘,Regi-ster, 1983, - p. "39776), ‘are reimbursed according to the-geometric

mean 1ength df stay (GMLOS) for -each DRG The geometrlc mean (the

&ﬁ‘
antJ.ngarlthm of the Jnean of ;he logarlthms gf’ lengtr& of stay) waﬁ»
P R,

< used rather than the arlthmetlc“ mean because length of stay data are

@

_hl_gh& skewed.: Hence, byv using the geometrlc mean, the proportlonv ‘of

V-Hcas:es that will be outliers within.each DRG is more predictable. The

p. 35650). ‘ o : )

.

GMLOS is used only- to' determine "payment for. outlier -cases. The

i‘aritnmétic mean, .which is the measure of tpe‘average length of'stay

for a DRG, is used for comparative purpdses (Federal Register, 1985,

X

The actuavlfamdunt paid to each U.S. hospital for pdtients within
: : » o

»

each DRG is -a complex forrﬁula'integra,ting various f,actors.A Under the

. ,categor-ies. ‘.Eaeh hospital's operating cost. per E:ase i% computed by

current“system,. nine hospital peer groups are defined in. nine ‘census -
- . o . . . ) . ‘

\
kA

regions, and each region is sypdivided into urban and’ rural

. :'ac‘countin'g for, average wage Tates, teachlng/non-teachlng 'status, “and.

average' case mlx. ‘The Medicare -DRG _rates for the three year

%'tran51t10n perlgd (1983—1986) consrsts of a ‘blend of hospital—

spec1f1c, reglonal, and natlonal rates, durlng whlch tlme a declmlng‘

~portion of the total prospectlve Qayment w1ll be based on. hospltals'

. B , .
- - PO v . ‘ : B : .
s " i . : " : o o ’ »
27 ! . 3 cF o . A .

]

on a federal rate ’(Federal;'Regi'ster," 1983; Hellinger, 1985 p 84 '

Wwilliams et al., 1984, p. 18). & = . "

. i

| b g o . vy N o .‘.‘ /3
oo - T - . . . g ‘
. ° -. .' : ’ ’ ' > 7

hlstorlcal costs and a‘gradual,l‘y 1ncreas_1ng proportlon w:.ll be based

™
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:'fﬁnplementatlon of the system and the fea51b111ty of ‘a -DRG-s case-based\-

- | o '.1!* >
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Limltatlons of - DRGs The literature'is'replete with criticisms.

of the DRG system, and it is frequently dlfflcult to dlscrlmlnatJ‘

»

those llmltatlons wh;éh are directed toward the methodology used to

_ g

. ’ A
create and reformulate the syste* the problems surg@undmg

relmbursement systen Dverall crltlclsms ‘which are frequeggiy lodged

v

agalnst the DRG system include: (1) the problem.of 1naccurate and

!

hd -
1ncomplete coding on dlscharge abstracts,, (2) thb' po;éntlal for -

'manlpulatlng data to 1ncrease relmbursement ("DRG-creep"), (3) the use -

~ i of hlstorlcal hospltal data in, the DRG system development reflectlng

the state of medical technology and practice at one point 1n-t1me, (4)

insufficient clinical homogeneity within groups;' (5) the potential

o non- appllcablllty of a standard DRG system to all United States acute

carg hospitals;. and (6) limitations of the statlstlcal cla551f1catlon \

algorlthm ‘used in vthe ' DRG development (Barnard '1985" Bentley &

Butler, -1982; Hornbrook l982b Johnson & Appel - 1984; Plomann, 1982*

"‘\._"

Slmborg, 1981; Smits & Watson 1984 Stern & Epsteln, 1985 Studnlckl -

1983 Tatchell, 1983; Walker, 1985 wlmams et al., l984,--Yoder &
Comor, 1982). PR -‘ T ».-'

One of the maJor Cr1t1c1sms ‘af- DRGs is that they cannot be USed

- to- assess the qyallty of care recelved by patients srnce DRG

a551gnment ",.; is - based on: what was actually done for a patlent
versus what should have been done" (Plomann, 1985 p 108) Indeed,”
one mlght observe that DRG a551gnment 1s based on: what one might
expect was done rather than on what was actually done Researchersi:

_have suggested that it is essentjal to\measure the severlty of 1llness.

+"in" order to create more cllnrcally homogeneous categorles for the



) 79

purpose of quality review '(Arbeit Fears, & Plomann, 1985; Horn,
'Chachich & Clopton, 1983),, In view of  the fact that DRGs fail to
dlscrlmlnate among patlents in various stages of the same disease, the
'DRG case mix system cannot be_used‘to determlne the appropriateness of
the diagnostic and therapeutic regime provided. , In _anlieffog}iﬂto
overcome that .limitation, various direct - case mix *measures tp,
Lo . : : ' _'55,‘.
incorporate illness severity have been'developed or are in the procéss

of development. ‘The best known of these case mix measures 1nclude the

'Q

‘§everity _of Illness Index, dlsease staglng,_ and Patlent Managementf
-~ Paths. - ,Al‘: , I Ca | ﬁ&lv “

) The Severlty of Illness’ Index is a four-level ft%ex determlned
from the. values of seven dlgen51ons'wh1ch are intended to reflect the
burden'of illness of‘a hospitalized patient. ,These\seyen dimensions
include: ,(l). stage of prlncipal .diagnosis; (2) ‘extent of compll_

-

cations; (3) extent to which the patient requ1res more than the usual
" amount ofy nur51ng.care,:(a) requlrement for life support treatment
(5) response time to th%rapy, (6) .remission. of acute symptoms, and ()
non-operatlng room procedures (Horn 1985 p 20). The Severlty of,
'lllness Index is not desrgned to be a free- standlng methodology,

rather, 1t 15 to supplement other measures in ol!!! to reflne

diagnostic categorles w1th respect to 1llness severlty when . compared

c .

fwrth other caseqi’*-methodologles, the severity 1ndex produced groups
, of patlents that were more resource homogeneous (Horn, Sharkey &
Q Bertram, 1983) A maJor llmltatton\ugyever, is the time required to
perform a medlcal chart review coupled with. the sub3ect1v1ty 1nvolved
.lh in assrgnlng a final score. A Computerlzed Severity Index (CSI),

' 1ncorporat1ng_,the severrty of illness crlterla, is currently belng

\
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developed and may partially alleviate this limitation (H'orn & Horn,

1986, p. 167).

Disease staging was originally deveWed in the area of oncology

to assess the - efflcacy of various treatment modalities (Garg et al.,

1978)., It was gradually generallzed and reflned "... to produce
. pr‘edictrve clusters useful for a valldsanalyus of quality assurance
programs™ (Gonnella & Goran, 1975; p. 468). Staging involves the

-delineation of medical disease into four levels of illness severity:

no complications; Stage II - moderite

A -

Stage I - minimal s€

‘

sever%@ﬁ with iocal cohplications- Stage ‘II@- --4all serious“"’broblems or

- disease with systemlc compl;catlons, and; §tage ‘IV - c‘,eath (Gonnella, _

F o g Ay

Hornbrook &—Louls, 1984, p. 638) Stage deflnltlons have been deer8d

e

for approximately 400 medical and surgical proplems, and a computer .

’

algorithm has been deVeloped that will apply the staging criteria to

)

.data from discharge abstracts on the basis of primary and secdndary '
: ] .

diagnoses. Large data t;ases may be staged eff1c1ently provrdlng a
detailed clinical assessment of case types at a partlcular hospltal

u\(“Horn‘br ok, l?BZb, p. 80).. Although staglng categorles have a high

degree of medical meani‘ngf‘ulness, the categones may be heterogeneous '

from a resource consumptlon per ective since only one varlablg-—
willness severlty’--ls isolated (Bentley & Butler 1982, p. 7; Plomann
»19?2,.,p. 33). Hornbrook (19820, p. 81) further noted that the stagin
, cr'iterii have riot yet detﬁonstra'ﬁ’ed adequate reliability and validity.
"t’a,tient - Management Paths (PMPs) involve "... a physrcian-
specified patient ’category and a recommended managemen‘t stra-tegy for
| the typical patlent in that category" (Young, - Swlnkola & Zorn, 1982,
p., 50?). Although conceptually similar to a synthesrs of disease”

T

;o
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.

staging and DRGs, PMPs define clini'cally homogeneou_s groups a prior'i“

with respect to the reason for admission, cgmponéﬁts of care?,» and
discharge diagnoses. The underlying premise of the PMP méthodology is
"... that physicians diagnose -and treat patients based on their known
symptams, not on dlagnoses that may be confirmed several days after
adnission",‘(i‘aéntley &;: Botler,. ;98&, p. 8). Consequently, patient

categories are predicated upon clinical input rather’ than length of . .

stay, or hospital - cost data. . To limit tvhe number of 'poten'tial

T _
categorles, physmlan% panels have restrlcted patlent ‘management

algorlthms to ;typ;cal admlssmn diagnoses and treatment "p‘atterns
(Bentley & Butler, 1982, p. 8). A relative cost weight has been
deri‘ved for each category, incorporating variable ‘practice patterns

among physicians and hospitals. . | o B
‘ 4 it _ .

- .

The threé major applications 02 olassification techniqués in the -
health'caré«system ‘were 'revié‘wed to provide a conceptua]:'aﬁ)emplrlcal
basis for | the classn’lcatlon methodolong used “in sthis

- consxq&@%

classn’xcatmn system, and is genet%l)b‘\

1]

obJectlve technlque for , reducmg. arge arhou'nts iof‘-i cja.t’a#.,“"
lmutatlons of an etiologically- orlented system, however,k brompted\;
researchers to develop alte?:‘-wlassn’lcatmn" methodo’lbgles
Patient classification was designed to categorize patients .according
to z‘a-«oanprehensiv.é range of heélth—related.chéracteristics rather thon.

Qisease etiology. The "levels of care" patient’'classification schemes

»
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e hospital setting to

were .-applied prlmarlly wlthm an acut‘f,

dlfferentlate patients accordmg to thett nursmg c?re requlrements
- Classification by "types of care" wa: " conceptual approach which
categorized manifest lhdividual patlent need,s\in order toffacilitate
the" des'iQnation of vfﬂpatients to appropriate\\he\alth _programs or

facilities. Review of the literature pertaihing ~to hospital

classification revealed that multiple dimensions must 'be considered in

. the. ‘development of techniques for measufing a hospital's case mix.
The indirect approach to analysing case mix initially focused on

hospital chaPacteristics such as nu'mber of beds,’ téachihg'status,‘ and

number of *Elinical services. %glrect method evolved. tp

1hcorporate aggregated dlaghOStlc varlables, in congunctlon with proxy

rneasures, to estlmate case mix. The findings of. this latter resgarch

- indicated that dlagnostlc mix was a far more significant factor 'in
explaining differences 'amo_hg hospitals than surrogate measures

reflecting hospital services and facilities. - Consequentlv, the-'Focus

of case mix measurement which employed large amounts -of patlent.

' I

HArdByy
L e R

/““ lehgth of stay, the case mlx “of hospitals could be more accurately

'estlmated and canpared . .The DRG classn"lcatlon system 1s currently

" the most hlghly developed technlque for dlrectly est‘matmg hospltal'

case mix, Although DRGs are not intended to evaluate the quallty of

care other ‘case mix Vmea_sur/es have been. developed for that purpose.

- %g‘é‘%‘e < |
v . 8- ‘ . - e

-

-

,epea,iflc data to form reasonably homogeneous dlagnostlc categories. -

.c’unblrung these Jlagnostic ;at’egones vuth mf’ormatlon on cost or‘;z

13
3

of hospital cla‘ssif_ication(research“sh,ifted toward the 'direct_approaCh

LR
)
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2.4 Patient Origin-Destination’Methodology o,

I3

\ Investlgat‘lon of the care-seeklng patterns of patlents among ‘

~— -

acute care hOSpltalS and geographlc dlstrlcts and regions requ1res
that the populatlon consuming spec1fled resources be known. .Bospltalejq
'do. not have predetermmed ,serylce pOpk‘thﬂS or gebg)raphic
boundaries, however; and - ‘quantif‘i'c.a ion ofg .such parameters is
difficult. Patient origithestinetion researeh has evolved to permitb
the estimation -of hospital service ar®as and service populations
predlcated an patterns of patlent flow behavmur. |

These research strategles, which mcorporate data describmg the

place of orlgm (patient's re51dence) and ‘the destmatloh of care

(health care facmllty,), are used prlmarlly to: (1) examine patlent
.\ ] ‘ ) ) #
care-seeking patterns by origin and'destination; (2,) delineate serv.Lce
B - . : - i~ Al
areas and service populations;' and - (3) c‘ompare per capita resource’

utﬂn‘zatloh from a commuruty (orlgln) and a prov1der (destination)

{perspectlve Research pertinent to these theee aspects of health care -
- £ N A .
"utlllzatlon are reviewed in the follow1ng sections.

"~ '2.4.1  ‘®atient Care-Seeking Patterns
s ' v/"‘ - '. ~

- . - E

!

Health plannihg endeevours, u‘hzether 'froni a se'r»vice—‘specifis,
faciiit;-speg\f ic or }"egionel—wide gerspe__ctive " \a,rel_ rherk9edl?" “enhancﬂed
'throtagh i;jentyificatic;n of patisnt fléw .patterhs(.; :Know‘iedge of patient
flow 'beha.vi'our pr\ov.ldes a“f"' better ‘understanci’ng .j' of- geographic

-vanatlons in health care utlllzatlon R,

1 : . -~
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Inlt;al studles concernlng the care-seeklng behaviour of patients'

\ N

. are not recent\-: In'-l945 Ciocco and Altenderfer quantlfied thek‘k

¥

a‘movement of patlents amopg countles wlthin erght Amerlcan states, and

| 'kestabllshed an\andex of the 1nterdependen¢e of counties with respect‘“

to medlcal serV1ces U51ng blrth certrflcates whlch included both

v Ty

n-patlent orlgln and destlnatlon data, the reséhrchers developed an

«

iln—re51dence birth ratlo (IR) which measured _the degree to whlch

| <pat1ents obtained obstetrrcal\serv1ces wlthrn thelr home county, and

Tan out-resrdence blrtn ratlo (OR) which quantlfled the extent to whlch

~

._patlents sought obstetrlcal care out51de thelr own county These

Y "

T ratlos elucidated varlatlons in patlent care—seeklng behav1our amongQ

the countles, whlch appeared to be most closely related tq‘the size of

nedlcal facilities and the 1ncone level of pat;ents A srgnlfrcant ;

f;ndlngvmade,by~the-researchers was»that pOlltlcal boundarﬁes could

- not account for county 1nterdependence Ciocco and Altenderfer (1945

p. 984) argued that an alternatlve such ‘as medlcal,trade areas would'

,more accurately descrlbe, from a broad perspectlve, the movement of

‘patlents in seeklng medlcal care, whlle the use of IR and OR ratlos

n“would prov1de a more reflned descr;ptlon of the lntercounty movement

of persons seeklng obstetrlcal services,

PR Several studles concentrated on the impact of time and distance =

on patient' care-seeking' behaviours, } Marrinson (1964) noted that
approxumatlmw of a hdspltal serv1ce area in the Greater Clnc1nnati
area was more~accurateiy conveyed by a time c1rcle based on minutes of ~

~

travel tlme rather than a space c1rcle. Partlcularly in urban-areas,n

'.the_1mpact‘ofuexpressways elrmlnated‘the traditional 1imitationsfofﬁ

, \L

travel ‘distance, expanding the service areas of. hospitalsrf. Other -

L4 . . . PR



"i researchers qﬁrrobcrated the 51gnif1cance of travel trme over actual"

- 8

N,

fdlstance as/a measure of‘accessrdullty (Drosness Reed & Lubrn 1965;

\- _,.__

Lubln, Drosness\\& Wylle, 1965) McGurrK and Porell (1984) developed '

. a spatlal demand modet\\? hosd’fal selectlon 1n grdér to assess the

-

/

‘ influeoce of dlstance and t1me on hospltal utlllzatlon patterns

”7'The1r/ flndlngs suggested that ‘travel effort was - a more sensrtlve

l‘

mea5ure of hospltal Selectlon than elthbr total tlme'ir dlstance from.g_'

,a!hospltal. 'The researchers further emphasized that "... plannlng at

?

the 1nd1vrdoal hospltal level must minimally proceed gt the level of
“service category, S1nce the sensrt1v1ty oé’ totaifﬁpatrent adm1551on
volume to phy51cal access factors w1ll vary depend;ng_on the serv1ce
mix of patients" (NcGuirk & Porell, 1984, p. 93). A similar study by

Cohen and Lee (1985), who' developed a model ;incorporating several

--attrlbutes of h05p1tal selectlon,‘revealed travel time to be "... a

significant major deterrent to hospltal utilization, whereas the size

of a hosprtal 1s a major attractlon" (p 37) The authors 1dent1f1ed :

_several patterns of utlllzatlon,w1th respect to various socioeconomic,

“demographic ‘and medical service‘po lation subgroups.

Other researchers have 1ncorporated patlent orlgln-destrnatlon'
4data to 1nvest1gate the dlfferentlal effects of dlstance, tlme, and
various soc1oeconon1c and demographlc factors on health. care-seeklng
futllizatlon patterns., Sharp and- McCarthy (1971) »analysedu patient
orlgin data in three vestern Amerlcan states: to ascertaln significant
:parameters 1nfluenc1ng patlent f1low patterns. They concluded that'

...'patlents prefer to be h05p1tallzed near where they llve,v[and]

" that phy5101ans prefer to treat patients - in ‘hospitals ‘close to B

‘geographic locatlons of thelr profe551onal practices, e (Sharp &

L
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McCarthy, 1971, P 841) _ The researchers noted that. Tactdfs such as..
' diagn051s and type of hospital 1nfluenced the distance travelled by
o ,patients for medical care. Bashshur, Shannon, and Metzmer (1971)
analysed travel patterns to selectéd medical fac1lit1es in Cleveland ‘

\\Wlth respect to 5001oecondn1c variables. They observed ‘that’ although_

~ o

distance was a significant determinant of health ‘care facility

»utilizatiOn,

... patterns- of ' discrimination, as_well as status, related to
ethnicity and . occupation and 1nvolv1ng the economics and
_ sociology of reward distribution and the oddities of the_medical
’ care market modulate distance and in some instances determine it

g (Bashshur Shannon & Metzner, 1971, p. 75) , .ik,

Miners, . Greene, Salber, and écheffler ‘(1978) examined selected

socioeconomic and demographic factors influenCing the demand for

health care in a southern rural American community, and found that

travel time to the prov1der of care had a more 51gn1f1cant impact than
\

'price on the utilization behav10ur for both black and white households

(p. 274). Conversely, Whitehouse (1985) ex 1ned the effect of

| distance on. phy5101an consultation rates in ‘aff an medical practice
'»ln England. By surveying the frequency of consultation according to”

distance, age and social class, he observed that distance f rom the
B health centre was only a slight deterrent to utllization A more

v1able explanation of varying utllizatlon patterns appeared <to be

"""" perceived
Q,.. . : _
~ medical eeds (Whitehouse, 1985, pp 361-362) Bosonac, Parkinson, .

and Hall (1976) combined travel time with several sociodemographic Vf

variao\e to investigate geographic accessibility to health facilities
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in westhirginia Usrng a 30-minute travel t1me standard for hosp1ta1 =
; care, the authors dlscovered that 10 percent of the populatlon lacked'
| :access, these indlviduals were. characterlzed by attrlbutes assoc1atedlb
=  1 with high health careé needs (Bosanac, Parkinson, & Hall l976, p."
em).,
Some>researchersbhave demonstrated that characteristics-of health
care facilities- and the regionalization: proceSs‘ infiuence‘.patient ‘
. care-seeking behaviours. Stddnicki‘ (1975b) expldred‘ relationships
between travel "time from the patient's residence to the hospital of
"care\ and  numerous ” health‘§ system variables. - He ‘found that
organlzatlonal factors such as patterns of physician‘ loCatien,-
physician - hdspita; privileges, and payment“‘status were  more
- influential  than 'distance minimization Sin explaining’ ~hospital™ |
selectidn by 20 percent Of;'bbstetrical° patients in Baltimore.
(Studnicki; 1975b, p. 689). Morrlll and Earlckson (1968), evaluatlng"
the Chicago area ’gépltal systems, found that "a few variables

involving the characterlstlcs of communltles and hospltals and the‘,’

"wrelatzonshlps between them were able 'to account for about - two-thlrds"
fpf the variation in the patternﬂof flows" p.. 225)%3-Raasok (1979). ;.
concluded in a study of Alberta nursing-home utilization that-facility':
ownership and,accreditatdon status:influenced the selective patterns
of patients. Romeril §l984),-app{¥ing oribin;destihationvanalysis to
the Albérta paediatric pdpulation,tlrecdrted that "rural chi ldren
seeking " care - beyond vtheir area 'of ‘residence, tended ‘to bypass
secondary ,care centres, regardleSs of the . dlagnosls, and travelled
directly"‘to' metropolltan tertlary centres" "(p._ 251). Thls

'regionalization process was,also typical of Alberta residents-seeking ‘
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surgical care‘ (NacDOnald; l9é3), and of Alberta elderly residents :
. seeking care in acute h05p1tals (szafran, 1985) S o

While patient origln-destinatlon literature states that distance“
.and travel time minimiiation- 51gn1ficant1y influence patient
;care-seeking behaviours{ the impact~0f'socioecoaemic, demographic, . and,
health status~determinants.cannot be underestimated. The,degree.ofl
influence and iintérdependence of these -latter variables however, .
‘requires’ further:y”iﬁyéstigation, -xparticularly in  relation to

diagnostic—specificymedical service categories.
2.4.2. © Service Area and Service Population

It is generally accepted that health planning endeavours are‘
i,enhanced by the accurate assessment of “"... the distribution of a
hospital's patients among varlous geographic units" (Studnickl 1975a,
pe 15). The two  major components of a hospital s "service”.
constituency"_include the‘geographic serviceiarea,and the.demographicn
service population (MacStrayic;il§78,'p; ).

@

Early hospital service areas were primarily based on existing :

adminlstratlve or governmental subd1v151ons for which census ‘data were

-

. readily available. This method of equating hospital service areas v
w1th\ predetermined Jurisdictional boundaries was premised on ‘the
fallacrous assumption that residents sought health care solely from
health facilities located within their service area (Shonick; 1976, p.
61). |

l.embcke's (1952) study, which attempted to comparatively assess

the quality of medical care in relation to appendectomy rates, was ome,
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| of the earliest studies to def‘ine hospital service areas on tm basrs -

of patient origin data ' He developed 23 mutually exclusive hospital'

N
service areas according to tHe. place of residence of . all patients,

» recognizmg that individuals dld ‘not always seek carg in their home

1

regions He alrocated each surgical event to the pomt of patient

origin, regardless of where the surgery was. actually done. Since the

hospital serv1ce areas conformed to towpship boundaries,- census data :
- were: available ‘to describe the _population of each servrce area.
Lembcke (1952 P 278) acknowledged that - deflning service areas in

thlS manner would be 1naccurate if one community contained several

hospitals.”,w - ¢ e :‘ 5 -

In. 1962 Poland» and Lembcke extended the concept of hospital”

' serVice areas/by applying an equal-likelihood approach. Serv1ce area

boundaries corresponded to the points at which a p‘atient was equally -
llkely to travel to one particular hospital as he was to travel to all

other hospitals : The researchers further analysed patient: flow

: patterns among servrce areas, noting that diagnostic complexity and -

specialized hosmtals were positiVely correlated with . the distance

- pravelled to receive care (Shonick 1976, p‘( 67). .’ ;_”T

1

A mathematical gravrty model was employed by Meade (1974) to

.‘\

. establish service areas in the rural state of Idaho He compared the

map derived from the gravrty equation with actual .patient origin
survey results, and found a high degree of congruer%e between the two
techniques Meade (1974 p. 364) concluded that the logistic and
economic benefits afﬁ the gravity model for, predictmg hospital ‘service )

areas obviated the need for conducting patient - origm surveys,'

3 although its utility was restricted to'sparsely populated areas. In



1976 Meade also demonstrated that the relative stability over time of,'
rural hospital serv1ce areas precluded the need for repetitive patient"
origin surveys ' He reported that it was ‘both more effective andlr
eff1c1ent from a hospital's perspective to examine its known service
area on ! continual bas:is rather than to embark on additional costly'
origln studles (Meade 1976, p. 65) — |
| Plessas and Carpenter (1975) described the application of a
'_ computer model to delineate health service areas in: the state of
Michigan The model was de51gned to obtain- clusters of counties that '
were . as 51milar as possible with - respect to 56 relatively weighted‘}
structural variables Thirteen: alternative patterns were evaluated,
resulting An- the selection of an eight-region model whereby ~each
, region was characterized by similar demographic, socral, and economic
| 1ndicators. L . - : |
Appllcation of origin—destination analys:ts to determine service,

“areas. in’ metmpolitan areas has met with limited success. Urban.

—?

;romm*ties contaln multiple hospictals whic,h vary -in_ siz.__e_}' and

-',_»:specia‘l‘izatlon; the communities are also interspersed with a dense,

‘heterogeneous population distribution. Drosn‘ess, ' Reed, and Lubin

v
(1965) attempted to resolve these problems by developing ‘a computer
graphics, technique to  map urban California - service areas. To

determme how the re51dents of a particular census tract,gtilized a

specific f‘ac1lity,' .the number of admlssmns to a ospital (total

volume and individual’ arrays r‘epresenting . the istribution of_
admissions to 'd_esvignated medical -services) was fabulated as a
. proportion of total @miss’ions to all the ~'Jtudy hospitals.

Alternatively, the number of’ adnissmns from each census tract to a
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pertxcular hospital was ompﬁted as a percentage of the total .

aanlssior\s to the hosg’tal This abpr’o‘a‘ch\_ however, could not

.-vo

3

ot 'gin-destination
¢ ) e 'f.’b P,
data to describe service  areas of Chicago ospitals. Significant

&
variations among hOSpltalS and patient utilization behaviour *were «

\ .

attributed to \faCJ\lity characteristics such as volume and scope of
. services. Zimme\z:rr}én (1975, P 46) succmctly stated some mherent‘
.diff‘iculties m /ﬁelineating an urban hospital servs.ce area "In the
current ~‘;‘Jlur’a/listi(: health system, consumers tend to be mobile,
eclectic in their health care. habits, -and unable or unwilling to
establish a bermaheot_;elationshi'o with one family phHysician or health
institution." ;'-'g | | . |

Research in the ‘development of. service areas led to identifi-
cation of serv;,ce populations, the second ‘major component of a service
constituency. Tne methodological limitations of aeographically mapping
‘a service area challenged researchers to find an - alternative approach
to determining a service population without reference to a specified
- 'ho'spital service area. 'Griffith.}(l972) made o'ne_bf the earliest ano
most significant contributions toward the ,c_onceptualization of a
hospital service population. ‘ Recognizing that the‘equ‘al likelihood
approach (based on Poland and Lembcke s research 1n the early 1960s)
~was primarily limited to rural areas w1th “defined county boundary
lines, Griffith (1972, p. 65) devised two indices for algebraically
defining a hospital service population. . He construct"‘ed a utilization

j .

matrix which depicted the. number of admissions coming from various

}eogramic areas to the hospitals’ under study. The Relevance Index
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(RI) represented the proportion of total admissions from a partlcular
geographlc area which used a spec1f1c hospital (Grlffith 1972,‘ p.
Zﬁ). Estlmat;on of the hOSpltal'S service population was obtained oy_
multiplying ‘each area population bys its respective RI, and then
summing these vaera for all 'areas. The pommigment Index (CI)
reflected the extent to which a particular hospital served a-given
geographic area, and was calculated as the proportion of a hospital's
total adnissiops originating from. a particular geographic area
(Griffith, l972,v p. '76). Zimmerman (1975; p; 47). 5ummarized the..

intent of these indices by stating: "The index of relevance refers to

the extent™to which the population of a given geagraphic .area uses the

hospital; the index of commitment refers to the .proportion of the .
hospital's resources committed to serving- that population or area."

; Zuckerman (1977) reported a study which was-designed to explore

‘community—to—hosoiﬁal flow patterns for inpatient services; outpatieni

clinics, and emergency services of 88 Pennsylvania acute care

hospitals. " Analysis of'patient origin-deétination‘data for 1965 and

1974 ... provided  the b351s for grouping hospltals accordlng to the

“

residences of the patlents using the fac1llt1es and for grouplng-

-

conmunities accordIng to the similarity of patterns of hospital .use in

the. region" (Zuckerman, 1977, p. 85). This information was

transcribed into a utilization matrix deplctlng the RI and CI for each
study hospital in 1964 and 1974. By examlnlng these 1nd1ces, changes
in communityeto-hospital flow patterns over the ten year period
proQideo meaningful -data for sub-area and”area-wide'hbspital planning.

Bay and Nestman (1980) expanded and modified Griffitn's

~conceptual basis of relevance and commitment indices. Significant

.



2.4.3 Resource Utilization

93

'contrrbutlons of their reseanch 1ncluded (1) "Tne'service pﬁpUlation

of a hOSpltal sho ;d and can be deflned w1thout dlrect assoc1at10n

‘with a geographic, area" (p. 680); (2) the methodology could be
‘generallzed to include Qtner utilization measures (beyond the number

~of’ adm1551ons) such as patlent-days and sgparatlons (p 680), (3) the

service populat10r1 modEI could be utilized not only for 1nd1v1dual

hospltal plannlng. but also for reglonal and provrnce-w1de plannlng

efforts (p. 68l); and (4) since this methodology was an estlmatlon of

hospital service populations, the 1mportance of homogeneity

assumptions with respect to phy51c1an practlce patterns and hospital

—~——

: characterlstlcs were emphasized. Bay and.Nestman-(l980) applied the

service population.modei to 1971 Alberta utilization data, and found'
that resource consumption rates varied more among hospitalsiéfhan

. \\\ . T ’
districts. - The authors clearly documented reservations  and

deficiencies of this approach which requlred further 1nvestlgat10n

‘ (Bay & Nestman 1980, p. 694). . o _ '

A primary objective .of health planners is to' facilitate the

equitable distribution of resources® among health service areas and

~hdspitals. Traditionally, utilization statistics such as occupancy

rates have serued as the'accepted etandards of comparison among areas
and facilities. The 1nappropriatene;5, and 1nsen51t1v1ty of_ these

measures, however, have prompted reééarchers to sedrch for a more

‘valid measure_of'dlscrlbutlon.. To that end, the use of .per caplta

utilization rates which account for patient movement across service
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area boundarles has been hlghly endorsed by researchers ~in recent
5.

years (Bay & Nestman 1984; Shaughnessy, 1982; Struenlng, 1974)

T;o methods for computlng per capita measures, de§cribed by
Shaughnessy (1982), are the community-based ‘(CB) and the provider-
| based (PB)Y techniques. >CB measureS'refer " .e. toO the consuhption of
health care'serv1ces for a specifie populatlon or populatlon group"
“(Shaughnessy, 1982, p. 64) These measures are derived by delineating
a specific geograbhic area 'summing. the service‘ utilization of. all
residents in that area (regardless of where the utilization occurred)
and- ;hen dividing the total UtlllzathH measure of all residents by
the area_s total population. The PB method, whxch_ pertains to
resoyrce consumption from -the' hospitai'S' perspective, ia initially
determined "... by allocating’ (to the grovider greup) porciOAS of the
pofulation from eath community served" (Shaughnessy, i§82, p. 63),
The‘size of this popuiatioh yields the denominator for the per capita
neasuree, while the’ numerator corresponds-to total re$ources;used.byl
the proY}der. Given‘that cB measureSvreferfco resource consumption by
a >specific population, these measures are con51dered "pebulacion-
based" per capita indices Conceptually,' PB measures reflect per
capita rates but are not con51dered populatlon-based as they do not
pertaln to an area-specific p0pulatlon Shaughnessy (1982) recommendedj “
that CB ‘and PB methods be QZEA conjointly s;nce."PB measures assess
prdyider perfcrmance in tpe same per cabita units as,those employed-to
‘reflect the. consumpcipn cf health’ eervices .by resrdents of a

particUlar .community" (p. 63). Meaningful PB and CB per capita

utilization rate comparisons.”are predicated on the assumption of
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hemogenei'ty‘ with respect to- service area, provider,‘ and popyiation
; variab;es ..
,  Review of —tne literature which applied origin-destination data to
derive per capita utlllzatlon measures indicated that the partlcular
méthod .used was contingent upon the purpose of the researcr‘d In thd
magorlty of these studies however—~the B -method was most frequentl;
used. Wennberg ‘and G;ttelsohn.(l973) apglled‘the cB nethqdology to
examine the variability of resource input, service utilization, and
_c:sts a'r'nong'lB nospital_ service areas in ’\)ermont. The authors f"oend’:
wide variability among'tne service communities, indicating-popelatiOn—
based 'differences in the. use and delivery of healtn services which
could not be ._attributed to vax'ying illness patterns. In- 1982,
wemperg and Gittelsohn used the same approach to. investigate ’rgical
rates among - small service areas in‘_six New Endland stateg. They .
observed large regional differences. in surgical rates and hospital

. expenditures whlchhthey suggésted were. partially 1in response to

) .physutian and hospltal bed supply but prlmanly related . to "...

differences among phy51c1ans in perceptxons of 1llness and preferences
‘for treatment..." v(Wennberg & Glttelsohn, 1982, p. 126). In 198'5,
Griffith, Wilson, Wolfe, and Bischak developed utilization proﬁ;ies
for 60 Michigan hosn;tal service‘ communities to conduc:t a cunparison
of high and low hospital-use communities'. Using a 1980 data base,
populatlon-based dlscharge rates and percentages of ‘total dlschargesv
were assessed on a varlety of’ cllm.cal dimensions:  diagnostic-
specihc categorles, ~ selected surglcal procedure_s, frequency of
diagnoses, and length of stay characteristies. -~ Their fmdmgs

indicated that \"m.gh-use communities have a 50 percent greater
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propensity to hospitalize overall, and this percentage recurs in many
" of the dimensioﬁs explored" (Griffith et al., 1985, p. 145),

. The CB method has been used 'to ekamind, hospital utilization'
pafterns by Alberta residents. Raaﬁok,(l979) studied patient.origin-'
destination ‘flow patterns  in an att t to describe regional

'variations;ip population-based ' utilizatio ates with respect fo the
) 'supply of Alberta nursing home. beds. The Alberéa Hospital Utilizaﬁion
Committee éqnductéd a study ‘inr 1981 “to canparé regional ‘surgical
uti;ization ‘rates- bf 20 operative procedures. The methodological-
limitatiops of tnat study prompted MacDonald (i9832 to replicate ahd
refine the research strategy in the galculaéion 6f pef capita sﬁrgical
-utilization rates. She concluded that factprs other than geographic
variations, such as physicién practice patterns ancl‘épidemiolbgical
variables, may e;plain the vafiability of.surgiéal,rateS»in Alberta
(MacDonald, 1983, p. 201). Romeril  (1984) and Szafran (1985)
déﬁbﬁstféﬁed the utility of ghe CB method for detecting regional
j

‘t variations  in ‘paediatric and  geriatric  utilization rates,

~ respectively. . |
{_ Studies which Have incorporated the PB method for computing per
. \\Ezpita utilization rates are sparse.. In a monograph, Griffith (1978)
‘ Ide;}hgd 18 Gbspital perfo}mance indicatéfs related to quahtity, costs,
and quality 0% serQi&es which would facilitate objéctive comparisons
- of hosbital.performance: These per cépita measurés of hospital use
were applied 'to several Michigan hosbital communities (Griffifh,
Rest’ucc‘ia,‘ Tedeschi, Wilson, & Zuckerman, 1981). Although t‘héyl
acknéwledggd that the measures could not adequately account for case

mix differences ‘among “hospitals nor be applied to individual
~ . '



lhdspit'als Gritfith-et al (1981 p 156) emphasrzed the importance ofcv
'v”'-llnking per caplta utlllzatlon to hosprtal perf‘ormance 1Id1pators in
'korder to enhance health plannlng and decrsron—maktng .
Bay and Nestman (19814, p. 156) 1ntegrated the CB and PB methods
b' v "" . ‘to‘_ 1dentlf‘y potentlally over- pr under-bedded dlstrrcts and over— s
o " or under*-loaded hospltals."r Bed allocatlon w1th1n the prov1nce of.
' u | Alberta was er;plrlcally determlned by computJ.ng two 1nd1ces 'ﬂwe bed.
| 'drstrlbutlon index . (BDI) measured the dlstrlbutlon o’r‘ beds , over
geographlc dl.StI‘lCtS,, whlle the servrce populatlon index (SPI) o
.~_"measured >the number of persons served by each hospltal bed Bay and
i_v"_vNestman (1984) advocated two advantages of 1nc0rporat1ng the SPI in
COF]JUI'lCthH with the BDI (l) Even thoug‘h the BDI alone could provrde
., : :-meanlngful 1nformatlon regardlng underoedded or overbedded dlStI‘lCtS,, ‘
“ the BDI does not necessarlly prov;rde the actual means for-.
—~ .'vvvreallocatrng hospltal beds be_cause the be_ds are’ ‘allocated. to‘
- hospltals and. not dlrectly “to hospital' districts"' (p’ 153); and (2)
‘_’the SPI is not’ hlghly correlated wrth occupancy rate, thus permlttlng‘_f
',i.a more accurate ?ssessmer}'&f hosprtal bed requ1rementzs (p 155) It
g is ev1dent that research studles whlch employ populatlon-baseu per o

‘.._caplta measures from both a communlty and prov1dér perspectlve produce _

valuable %nformatlon q\pr\obgectlvely assessrng d cemparlng i

23

T ,utllizatlon rates. R VRSN T E R Lot ‘," /
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From the prevmus revrew, 1t is. ev1dent that orrgrn-destmatron

Vmethodologles are mstrumental 1n analysrng utlllza‘tlon behavrour

B .i) A3 N . .
z . S o : . R . . »



Health care-seeklng flow patterns may be quantlfled and correvated 7

, w1th numerous varlables Initial researdh suggested that dlst ce and -

l

travel tlme were the maJor factors 1nfluenc1ng utlllzatlon/thav1our

More recent studles have 1dent1f1ed a myrlad of lwospltair selectlon

- factors  such as’ dlagnostlc. serv1ce _categorles, health system.

. . o - ,» - .
organizational and functlonal ﬁ‘components, soc}oeconomlc v,and
demographic populatlon characteriStics, ‘and 'ph§51cian ~ practlce .
- = )
patterns. = It would appear’ that future studles of hoSpltal Utlllzathﬁ

amust 1ncorporate a compreheh31ve data base to more accurately descrlbe

:and explaln patterns of utlllzatlon and patleht flow

Patlent orlgln-destlhatloh methodolog;es have also been used to'
dellneate serv1ce areas and service ooﬁulatlons Recogn121ng that

patlents -move freely across tradltlonal Jurlsdlctlonal boundarles,

jresearchers have formulated the Re%év”hce Index (RI) and Commltmenth
/
;‘Index (“l) methods to estlmatel/assoc1atlons between - hospltals and :

;“dlstrlcts.v_ Av notable development in thlS regard lncludes thet

technlque’of estlmatlng a hospltaf!sePV1ce populatlon w1thout dlrect‘

reﬁerence to a geographlc area =

Flnally, patlent orlgln-destlnatlon methodologles may be employed

,to derlve communlty-based (CB) and provxder-based (PB) ‘measures gg per

"'caplta resource consumptlon and allocatlon Populatlon-based per_

'caplta 1nd1cators have ‘been shown to effect meanlngful comparrsons of

utlllzat1on rates, substantlally enhanc1ng health care planning'f

ivendeavours. R
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2.5 Chapter Sumary
A review of the .literature pertinent to the porpose and

g quECtives of this study indicated that: = - , " i

(1) There is an- absence of a cohe51ve -theory ‘of health serv1ces
) - )
utlllzatlon Fragmented conceptual models have been developed but

Kl \ . £
§\‘

‘ there appears to be amblgUJ.ty and general mlsunderstanding surroundlng

: those models In c

concepts of need and/'b'utlllzatlon, the resear.ch

,revealed nunerous socm l health de’llvery system, and 1nd1v1dual

determlnants whlch 1nfluen_‘e otlllzatlon, however the relatlve 1mpact
. of these “factors ' remalns | be determ.lned. _ Given that' ~the
det‘erininan_ts of utillzatlon are c.los_ely interwoven. withl'_the 'c.onc_epts,i
; 'u‘nderlyino utilizationrth‘is 'outcome is. not unevpect\ed.

'(2) There is a "pauc/ity ot diagnostic)%ecific. research with respect
'to the concepts and ‘determinants of utlllzatlon. This findi’ng,'
_coupled w1th the absence of a theory. of health serv1ces utlllzatlon, =
pronfpted a rev1ew of selected aspects relevant to cardlovascular
_ dlsease. It was revealed that cardlovaSCUlar dlsease is the maJor’ /
contrlbutant to the _volume of - patlent-days in acute care hospltals. B
: :‘Although the mortality rates of heart disease have .been decllnlng 1n -
recent years, the reasons | for the -trend are largely unknown, Th.‘LS
‘phenomehon may be attrlbuted to the fact that there is no recognlzed
etmlogy of‘ cardxovascular disease, and the research directed toward |
'the: ‘identlfi_catmn and 1nterrelatlonsh1ps of' cardlovascular’ rlsk o

~ factors remains pvredominately speculat,ive;“ -

i e
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~(3) There are three maJor appllcatlons of cla551f1cat10n in the ‘

_health care fleld’ dlsease cla551f1catlon, patlent classifxcatlon,

and hospltal classrflcatlon;a Dlsease classrflcatlon represents the
most .widely usedycsystem of cla551f1cat10n, although the etlologlc
;foundation of diSeaseﬂ ‘classification Llimits- its capacity to
ditferentiate 'the wide| variabillty- among diagnostlc categoriesr

1 N

Patlent classrflcatlon by types of care and. by levels of care were

»desrgned to group cat gories .of patlents accordlng to observed

similarities of ‘manifest needs and requ1rements' for nursing--care,

| respectively.' Although these'two patient classification methodologies

attempted to effect  the approprlate placement of patlents “and the
ratlonal allocatlon of stafflng personnel they were not 1ntended to "

fac111tate equrtable resource comparison and allocatlon amongst health

acare facrlltles. To that end hospital cla551flcatlon was developedi

which - attempted to dlfferentlate hospltals -on a yarrety of

dimensicns. The inherent cgmplexity and “mJltidimensienal nature- of

- hospital output resulted in the creation of numerous ‘indirect and

direct. measures for- estimatingv a hospital's case mix. The DRG
classi?IcationHSystem was found to be the most-widely applied, current
technique for directly estimating the’y01ume and typefof,caSes treated

<,

by a hospital.

(4) Patient orlgln-destlnatlon methodologles are valuable technlques‘

"for quantifying . patlent care-seeklng behav1ours from a geographic-.

e

: (serV1ce area) and a demographrc (service populatlon) perspective.

- Notable progress was achleved in orlgln-destlnatlon research with the

knowledge that a hosj tal serv1ce populatlon could -be algebraically

'determlned w1thout reference to a predefrned geographlc area. The»:



4.most current orlgln-destlgatlon studles have incorporated populatlon-
based per caplta measures from both a community and a provxder
perspectlve ‘to fac111tate meanlngful 1nterpretat10ns of utilization

rates.




CHAPTER 111

.o RESEARCH METHODOLOGY
’ /

The purpose of this study was to explore the utilization patterns

of cardlovascu r’ patients in Alberta acute - care hospltals over a
perlod of 13 ye rs. The 7esearch process - which was conducted to
achieve that purpose and assocrated obJectlve5v encompassed three:
phases: (L) development of a research strategy, (2) formulatlon of
relevant data flles, and '(3) 1mplementatlon of appropriate data
analy51s strategles. These three phases are discussed _in the

following sections. : . .

3.1 Research Strategy _ o ".j?f?;rQ.?

, . . . .

The selected researoh strategy incorporated an exploratory,

des riptive, retrospectlve, longltudlnal approacn- for the followrng
reasons: (l) The ObJECthES of the study, whlch are dlrected to
1d ntlfylng trends and wvariations in geographlc patterns of acute care .
spltal utlllzatlon by patierits  with cardlovascular dlsease, areAf
rimarily descrlptlve 1n nature' (2) the intent of the  study was to
«‘e;amlne all episodes of cardiovascular hospital admissions in Alberta3,.
over a l3-year period rather than a sample }of »admissidns. This -
precluded the need to draw infe;EEEg; regardlng the populatlon based -
on sample statlstlcs, (3) the literature rev1ew " revealed no .

theoretical foundation for the development of hypotheses'required for,‘

102
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~to assess patient flow patterns. -

': 103
a confirmatory.approach; (4) since the identification of 'trendS’was a

major objective of this study, a meahingful ihformation base should

encompass variation patterns over an. extended period of ‘time.. A

T

1983/84, facilitated the achievement of that objectlve,

lomgitudinal, retrospective design, involving the col'lectioh of data
from 1971 é\

and (5) in contrast to a prospective: approach which would have

. mandated substantial time -gand funds, the avallablll-ty 'fjf 'past

utilizat‘ion data’ .rendered the retrospective approach more f‘eaoj.ble'
with rea'pect- to_ cost-effectivehess and logistic implications. |

The research methodelogy also 1ncorporated populatlon-based per
caplta meaasures of resource provision and consumption. ‘A community-

based (cB) method, basec on the, population of defined geographic

areaﬁi,‘ was used to compute the per capita utilization measures. This

.

popGI‘atfon-based research approach permitted" analysis and

comparablllty of hospital utlllzatxon varlatlons among ..geographic

districts and regions in Alberta. In view of patient hovement across
"hospital ooundarles," ‘the populatlon-based approach more accurateiy'
described the populatlon of a particular dlstx_‘lct, enhancing
comparability of util_ization rates (Bay & Nestman: 1984) .

Resource consumption and alldcation were analysed from c‘ofmﬁu_nity-f
based and pi‘ovider-bas’ed"- perspectives. The community-‘based apptoach

elucidated dlstnct and reglonal utlllzatlon rate variatishs, and the

‘prov1der—based methodology enhanced examlnatlon -of - utlllzatlon

patterns with respect to specific- hospitals. A combined application

‘of these two approaches produced patient origin-destination matrices
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In}fsummary, the 6verall re§¢arch strategy fof - this study
incorpofated a longitudinal, 'retrospective, -exploratory design.
Diagnbstic-spe;ific utilizatidn rates, based on population-based per
capita méasures,: " identified ﬂwistoricalk trends and .fACiiiiaﬁéd-
cdmpérability‘ of geogfaﬁhié variations in ‘cardiovascﬁlar service:;'
utilization. Patient origin-destination. analysis waé employed to
R examine. the pafient care—see&ing behaviours fhrouéﬁoht the 6rov;nceb
"The énalypiq seguence‘which was;followed in this study is delingatéd

in Figure 1.-

"

3.2 Data Sources ' ) ",.

The data required to operationalize the research strategy

 emanateﬁ primarily from three administrative/clinical .sources: (1)
Professional Activity Study (PAS) separation abstracts; (2) .Statistics
Canada census figures:C%nd.(B) Provincial Government annual reports.

: Thése.data‘sourcesagpe reviewed in the follo@ing_ééctions;, J;;

3.2.1 PAS Abstracts

—

The derivgtion of utilization rptes réquires accurate utilization
o .
measures for the numerator. For this study, PAS -files for Alberta

residents :_dischargeo fron acute care hospitais,'ﬁith, selected
cardiovascular diagnoses between’ January 01971"and/’Ma;ch 1984 -were
examiped. Computétion 6f per capita measures were restricted .to the
‘census years of 1971, 1576, and 1981, in view of the inherent
ingcduracies aftributable ‘to population figure extrapolatioh.” PAS

g
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inncigl ngérnment computer tapes,
"‘ :ive hospital . utilization data

‘f,ﬁﬂ Variables  from the abstracts

o

3 s ade of patient on'admisSionf@(Z)
gender of patient; (ﬁspﬁ;ear of ;fE?ﬁ%tion from the ‘haépitél; (4)
discharge medical diagnoses; (5) operatiQe procedﬁres;\(6) duration of
hospital stay; (7) discharge status (alive or dead){ (8) code ofhthé
adnitting hospital; and (9) hospital district corregpdnding' to the
patient's residence.. . '

. The data for PAS separétion abstracts are collécted roPtinely by
all acute cafevhospitals in Alberté. Reliability and validity of the
data are maintained through the criteria establiéﬁed by, and quality
control checks of, the Commission on Professional .and  Hospital
Activities (CPHA). T | .

Use -of the hospital separat;gn episode as a unit of analysis has
some inhereﬁt disadvantages. Hospital_u;ilizationv;ates.tend to be
higher than individﬁal patient hospitalization episodes since a_
dischargé ‘abstract is required for each hospital ;admission and
tfansfer.' Thus, the utilizétion.rates are sensitive to batients who
aré_frequently aﬁmi;gpg with the same diagnosis, and/or transferged
from one hospital. to another during the Qame illness episode. Tp
partially alleviate this problem, the analyses also incorporated
pétientédays (PDAYSj and weighted separations.m.hlthouéh the PDAY is
considered nbre accurate in terms of resources used, potential bias
may occuf since the séparation.of a patient is'coded‘fh the yeér in’

which the seéparation occurred, regardless'of the year of admission.

It is assumed however, that this limitation is minimal since potential‘



*  following year.
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dlStOrthﬂS occur at both the beginning and the end’ of each year,
resulting in a cancelling-out effect in the data recordlng

The PAS data were lacking three months of data during 1979'. .fo

compensate for. this constraint the calendar year was adJusted

commencing in April 1972_, to extend from April to March of the

3.2.1.1 Diagnstic Classification Unit -
: . |
- Diagno_stic selection was based on the DRt; classi’f‘ication system.
Since”this study is directed ‘toward planning and policy formulation in
the area of resource allocation, it seemed approprlat 'to select 'a
case mix methodology which encompassed both clinical ;nd resource
consumption criteria. Furthermore, the DRG system fas been relativeiy‘
well tested in the United States,aandu the DRGs:"ar'e defined'With
variables which can be readily extracted trun the PAS ’.se'para'tion
abstracts. ‘ _ | _. _. ‘ | .
..Within the major. diagnostic category (MDC;\o\f relevance to this "
study ("Diseases and Disorders of the Crrculatory System") are 18
surgical DRGs and 25 iredical DRGs. Appendlxt A.l. contalns the tree
diagram descnblng fche DRG structure for the c1rculatory system MDC
(M)C 05) with respect to the dlfferent types of decrsrons made when
ORG assignment ’was determlned ‘ \
| This study was des:.gned to reflect general patterns and- trends of‘

ARRY

_cardlovascular utrl—izatlon ‘behaviour.  Some DRGs, as they are

-~

currently defined, contaln dlseases and procedures which lay out51de

the major range of c1rculatory sysmlsorders. For example,.DRG

& i ‘(//
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126 listgﬁ\the n?are condition of candidal endocarditis with ‘the -
ICD~-9-CM eoding rubric ‘}ig;fi//hs one ef its medical diagnoses;
Consequentiy, it was decided that the Selection of medical diagnoses

°

and operations within the DRGs would be;prlmarlly restrlcted to the
major ranges of c1reJl;tory system diseases and opexatlons on the
cardlovascular system as cla551f1ed by the ICD nosology

-Since this study spanned a“ ;B-year perlod, it was necessary“to
constfuct similar DRG groups for the years.oF 1971 to 1983/84. From
1971 to 1973, the first edition of H-ICDA coding was used for ail
hospital discharge abstracts in Alberta; %rom 1974 to 1978, the second
edition of H- ich coding. (H-ICDA-2) was An effect and from 1979 to-
the present, Fhe revised 1CD-9-CM coging - methodology 1is wused.
Consequently, there were inherent codihg_diﬂficulties in matthing each
carqiovascular 'diseaser and proceoufe over the 13 vyears to derive.
perfectly comparable DRGs. Using the revised ICD-9-CM DRGs as the
basic fefefenCe (and incorporating the afofementioned'resfriétion of
diagnoses to' the major ICD ganges’ef circulatory ;Qstem disorders),
DRG definitions, were approximated for the_fi?é periods of 1971 to 1973
and from 1974 to 1978. Appendix A.2 contains definitions of the DRGs
for: (1) 1971 to 1973, predicated on the H- ICDA coding rubrlcs, (i)
1974 to 1978, based on the H-ICDA-2 codlng scheme, anq (3) 1979 to
1983/84, bqsed on the revised ICD-9-CM coding structurei _

/

definitions, it became ‘apparent that coding changes precluded the

During the course of estimating these three sefsb of DRG

achievement of reasonable comparablllty for all DRGs over the 13"
years, in partlcular for some of the surgical DRGs. Consequently, it

was necessary to aggregate those DRG groups which could not be,
~ . ¢ , ;
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reasonably campared on an i~r'»dividual'DRG basis. The process of DRG .

aggrégation. resulted in the follbwing combined DRG groubs each of

 which is similar from a clinical and resource use Trspectlve (1)

DRGs 104-5 (cardlac valve procedyres), (2) DRGs 106-7 (coronary bypass

'procedures)’, ~and (3) DRGs 108-12° (cardiothoracic and vascular

.procedures). 'Appendix A.2 outlines the sequenfial process .used and

the problems = encountered in  approximating the three sets of

'cardigvascular DRG dgfiriitioné.
3.2.1.2 Geographic Classification Unit . ~

To campare utilization rates and assess patiemt flow ﬁatterns,

the province must be divided ir_wto mutually exclusive and exhaustive

"geographic units. Prior wutilization studies in Alberta have

. considered the "hospital -district" to be the most appropriate.-

e

geograpﬁic unit o_f“ analysis. The primary reasons’ for sé_lection‘ of
this unit .‘includec: (1) PAS separaiion abstracts record the hospital
district .as the patient's origin; (2) -of the lOl hospital districts,
95 include only one hospital; (3) Canadian census enumeration areas
(EAs) can be grougyd\to approximate .hospite'al district Soundar.ies;, and'
(4) hospital districts are of sufficient size to. achieve data
reduction and yet not obscure significant vdifferenc’e’s in utilization )

<

patterns. . .
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3.2.2 _ Census Data - N

The denominator flor the cmputation of per capita. hi.easures
requiree an accurate record of ,the number of persons in eac;h
gé?)graphic unit. Census data were avarlable for the years«197l, 1976
and 19?1 released by Statlstlcs Canada actording to enumeration are
(EAs). The Department of Hospitals and Medical “Care (DHMC) ( had
tabulated these data by five-year 'categorae;s, -s'ex, and .gersral
hospita‘l district. ‘In order to /Xleve unbiased comparisons of
utlllzatlon rates, it was necessary to delete the confoundlng factor
related to the age-sex composrtlon of the population. | The indirect
method was selected to dchieve population age-sex adjustment, since
this method obv;ated the complex data :man‘ipulation required by the
direct method of popula‘tidn age-sex adjustmént. 'Further, the indirect
method employed .the moOre stable rates of the. l_arger—‘_prox./inciall’%i'
population as the standard of comparisdn for the smaller; diétrict
populations. VTne weigh‘ted—eum approach of Bay and Nestman ("1'98(3),\ in
conjunction with “the ca‘rdiovascularb DRG weighted values (USWE:), ‘were
used to adjust ‘the crude district population figures for 197}, 1976,
and 1981; Thus, the service ’population of a particular area was
equivalent to the age=sex adJusted census populatlon of that defined

-

geographic area with reSpect to the quantity and nature of

Al

cardiovascular resources consumed Ry residents.

-—
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Annual Reports.and assoc1ated supplements of the DHMC prov1oed
data concernlng the nunber of acute care hospltals and the assoc1ated
-—eed complemeht of each acute care hospltal From l97l to 1977, the(l
Alberta Hospltal Servrces Comm1551on was the governlng body faﬁi dt

L3

ipgovmclal hospltals.‘ Annual Reports 1ssued by the Eommls%}on ragged

Ao

v’>llffrom 1971 to 1976 The Commrssron was replaced by the DHMC in 1977,

'~ and durlng thls transltion perlod ;theh 1977 78 Annual Report o
encohpassed 15. months (January l l977 to March 21 1978) in order to
3 1mplement a flscal year rather than the prlor calendar year repo“tlng

system,

a

'3.35:data AhalysiseStrategies;ffiff*71£~f'i;7"e o e -

The -analyses of cardlovascular serv1ces utlllzatlon uw Albertaii"
" were. conducted -in three steps‘ (l) provrnc1al analy51s, (2) dlstrlct-
'vanalySLS, and (3) 1patlent orlgln-destlnatlon analysls These data"

.‘analy51s strategles are outllned in the follow1ng sectlons

L@

© 33.1 Provincial Analysis
To prov1de '} broad perspectlve of cardlovascular serv1ces}‘,'
: ﬂutlllzatlon 1n Alberta, prov1nc1al analysrs 1n1t1ally 1nvolved the

k'aggregatmn of utlll"atlon oata (toba_,, SEPS total PDAYS and ALOS)'_, )

: a
_ﬁ”over all hospltals -and hospltal dlStIlCtS 1n the provxnce for the

A;-'_

LA years 1971 to 1983/8a 1nclu51ve, Utlllzatlon measures were prov1ded-

B
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© for the maJor cardlovascular surglcal DRGs, all cardrovascular<

o surgrcal DRst combmed@3 é%e maJor cardrovascular medlcal DRGs, all

J =

‘cardlovascular medlcal DRGs .combined, and all cardlovascular surglcal

-and -medical DRGs c@hblned The second phase of pr0v1nc1al analy51s'

examlned the USRE-and USWE values for the prevrously 1dent1f1ed

cardlovascular DRG categorles for each of the study years and for all

the study ;28rs comblned Flnally, cardrovascular DRG speC1f1c

populatron-based utlllzatlon rates were computed for the census years
of l97l 1976 and 1981 to achleve more meanlngful comparlsons of,:
resource consumptlon 'The denomlnator of these utlllzatlon rates were'
annual servrce populatlon flgures, ‘and the numerator 1ncluded SEPS

welghted SEPS (USWE), and charges (USRE)
' e l,..
3.3.2 District Analysis

To achreve 1nterdlstr1ct comparlsons, data analyses involved the o
calculatlon of utlllzatlon rates for all cardlovascular DRGs combined
or each general hospltal district. for the census years of 1971, 1976
‘and 1981 comblned Flgure 2 1llustrates the. GHD boundarles for the
prov1nce of Alberta (See Appendlx B 1 and B.3 for a llst‘ of
hospltal -and dlstrlct names and codes. ). The utlllzatlon\indicators of

SEPS, PDAYS USRE and USWE for each hospltal dlStrICt were used in

: the utlllzatlon rate numerator, »dlstrlct servxce populatlon flgures v

were 1ncluded in the rate denomlnator. Geographlc varlatlon was

explored by means of a relatlve scale whlch d1v1ded the per capita

~

utlllzatlon rate dlstrlbutlons 1nto mutually exclusrve categorles,

' each based on a percentage varlatloqgrfrom the prov1nc;al rate.
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. District variability -was also examined' according 'to the nature of
cardiovascular separatlons generated in Alberta GHDs by 1ncorporat1ng‘h
A-three ‘per case utilization 1ndlcators LALOS, AUSRE and AUSWE) for

1971, 1976, and 1981 comblned.
3.3.3  Patient Origin-Destination Analysis

Origih-destination studles ﬂprovided information concernrng
.dipatlent flow patterns fran both a community perspectlve and a hospltal
(or provider) perspectlve Whlle information from the community
perspectlve was prlmarlly -directed tqward prov1nce-w1de plannlng,
1nformat10n galned from the prov1der perspectlve was lntgnded to
enhance reSource arlocat;on' and_ plannlngy engeavoursh within a
particular district or region. | .
To construct the crossftabuiated' matrices, a computer program
based on the. Statistical PaEkage for the SociaI Sciences (SPSSX) was
used ‘whereby the patlent's residence and the hospital - of service
dellvery servéﬁﬁ as the patlent orlgln varlable and the patlent
-destlnatlon, varrable,. respectlvely.. Patlent ‘br\\an-destlnatlon
s matrlces were baSedb on USRE values ‘as the' measure of resource
utlllzatlon for all cardlovascular DRGs comblned over the 13 -year
'Jstudy perlod The patlent flow measures determlned from the matrlces
'1ncluded relevance 1nd1ces (whlch measured the llkellhood of patlents*‘
to use a partlcular hospltal or group of hospltals), and commitment

1nd1ces (whlch measured the llkellhOOd of a spec1f1c hospital to serve

,patlents from spe01flc_geographlc areas).
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A,From the coﬁmdnityAperspectivé,’rele;ance_indices were presented‘
‘ according to the leQel of hospital. care available -and the influence\of
geographic region on patient flow oatterns. .From the proQider»
perspectlve, commltment 1nd1ces of . resource allocatlon were given
within the context of levels of hospltal care, regional hospital
aggregates, and major urban - Metro-Calgary and . Metro-Edmonton
..hospltals. ’ | ;

The levels of hospltal care were establlshed by aggregatlng all
vdlstrlcts into metr0po%}tan, regional or rural clusters.. Although not
-mutually exclusive with’ respect to the levels of care provided,

tertrary, secondary, and primary care are aVaflable in-the'metropol-
itan areas, primary ‘anc secondary care are prov1ded in the regronal
areas and primary care is available in the rural areas. In
conjunction with7varying levels of care, ‘other dissimilar character-
istics were noted among theee three geographic divisions including:
d(l) dlfferentes in soc1oeconom1c and demographic factors, (2)- levels'
of urbanlzatlon, (3) physician specraltyland supply, (A) acce551blllty
.t 0, . and avallablllty.of, health deiivery facilities; and (5) hospltal
size and case mix. Eor‘this,study, the metropolitan\cluster'ihcluded’
- the Metro-Calgary and Metro-Edmonton'hoepital_districte, the reoional

aggregatron was composgd.of Grande Prairie,’tethbridde,'Medicine Hat,
vand Redb Deer hospital ‘dietricts, whlle all remaining -hospital
dlstrlcts in Alberta formed the rural cluster! o ’

The impact of geographlc region on pat;ent flow patterns was
facilitated by 'dlv1d1ng~ the province 1n€o M;lx _areas, 1nclud1ng

Edmonton, Grande Prairie, and Red Deer hospltal dlstrlcts in the

northern part of the provrnce, and Calgary, Lethbrldge, and Medlclne



_ BEEY:
Hat Histricts in the southern parf of thé province.” " Each- area
cohtains a'régional referral centre, although the arehs~vafy regarding
| tihe and distance to these centreé.w Appendix B.2 and B.4 présené ﬁhe
districts and hospitals, respectively, which weie included iﬁ ‘the

metropolitan/regional/rural cluster and the six region aggregate.

3.4 Chapter Summary

N

The overall research strategy for this investigation adopted an

exploratory -and descriptive approach in conjunction with retro-

—

spective, longitudinal ‘hospital utilization data. The diagnostic

cléssificatibn unit included the MDC- of- the DRG system entifled

"Diseases and Disorders of the Circulatory System"; three°sets of DRG

" definitions were aph}oximatedufor the coding time periqu of 1971 to.

» “ag

- 1973, 1974 to vl978, and 1979 to 1983/84. The data- énalyses were

conducted in three major stages to correspond with the study

‘objectives: ‘- (1) brovincial ﬂptilization' patterné anq\\Frends in

relation"tc DRG specific length of stay, DRG specific ‘USRE and USHE,

and DRG specific 'pbguiétionfbased utilizatiOn"rate§; (2) aistribt

variation in terms of overall cardiovascular utilization rates; and

(3) the care-seeking patterns of patients with cardioVasCular disease‘ﬂ\\;

through origin-destination .analyses.

t



CHAPTER IV
RESWLTS =~ 7

-T‘he research findings of this ihxestigation are presented in
terms of three analytic strategies: (1) provincial cardiovascular
u’cill?zation trends; (2) 1nterdlstr1ct comparlsons of cardiovascular

utlllzatlon rates; and (3) patlent orlgln-destlnatlon analyses of the

care—seeklng behaviours of cardiovascular p_atlents. In keeping with
the purpose, objectives, and research stréfegibs of this_ sttjdy, the

. . % ’
results are primari\_l‘yf-ﬂgscriptive. Furthermore, the findings are

discus‘s,ed within the context of  selected aspects  of the Alberta

hospital system to enhance a more meaningful presentation of results.

-]

4.1 Alberta Profile

“This section is designed to provide relevant information

regarding overall .Albert‘a demographic and health care system "

characteriéticé .which could influence utilization of acute care

hospital services by cardiovascular patients. Aspects of the Alberta

system which are reviewed include both structural and dynamic factors

such ~as- census :d.at,a,“ ho‘sp.itals‘, hospital districts, ;',ervice

: pbpulatiohs, and relevant utilization statistics. o / , _' :

s
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4.1.1  Alberta Hospital System “

Prior to 1978; the Alberta Hospital Services Commission had the
responsibility for the administratiﬁn of Alberta's hospital system.
This administrative responsibiiity was'transferred to the Department
of Hospltals and Medical Care in January, l978 however, the impact of

that change was con51dered neglible on the findings of. this study.

The Department of;HospltaISnanq Medlcal Care is responsible for the

planning, ccnstruction, and operation of all active treatment and
auxiliary-hosbitals‘in Alberta. The planning, building, and operation
of-Athese institutions are monitored by the Department. tcw_determine
compliance with iegislation'and to ensure the effective expenditure of
funds. | ‘ ' ’

The Alberta hospital" system is divided dinto 101 mutually
'exclusive and exhaustive administrative districts. These general

hospital districts (GHDs) wvary significantly with respect to

geographic size, population attributes and size, climactic conditions,

and type, size, and lccation of acute care hospitals. Hospital

:-districts in the_northern area of the province typically have large
land areas w1th sparse populatlons, while those ﬁospltal dlstrlcts in
the scuthern part of the prov1nce have relatlvely small surface areas
with' higher populatlon densrtles. ‘The uneven dlstributlon of

populatlon and geOgraphlc size among hospital dist'ts could impact

' the utilization. of‘acute care hospltals in two major ways: (1) Slnce: 

dlstance and tlme factors are recognlzed as important determlnants of
utlllzatlon, variability ‘in utlllzatlon rates may “be partially

attributed to dissimilar travel and tlme factors among hospital

R
.
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dis’t’ricts; énd (2) dif‘ferences in population densities ma& J:.mpact' the
type, number, and locatilon of available health '_ café resources,
potentially leading to disparate utilization patterns. | Consquentl‘y,".
direct comparisons of ‘utilization rates among hospital districts
should be made in réc‘ognition of these dissimilarities.

A hospital (or small group of hospifals) is governed by a board
of trustees which is-responsible for the enactment of general bylaws ..
gaverning the organizatidn, management, and operationA of the hospital,
and is accountable for the use of public funds -and~ the fin.ancialv
viabi@ity of the 'h°65pit'al. Hospi.tals‘méy be owned by the government,
district boards (majority), municipalities or religious ordérs; there
are no privately owned, foij-profit hospitals 'in Alberté (although ‘one 7
rural hospital is managed by a private‘ firm as of April 1, 1986).
'Active" treatment . hospitals ,\inclu‘cvie: (a) "general" hbspitalé which
provide' for the diagnosis”,A treatment, and t.:;are of a wide range of |
conditions to ‘people of all age and sex groups; ahd (b) "alli.ed
special” hc?sopi'féié’ which provide for the treatment of a limited range
of conditibns ‘and/or restrict admissioms to a p_articulafage érdup
(for example, Cross Cancer Institute; Alberta Children's Hospital).
Hospitajls have a relatively even distribution ‘among hospital .
districts, usually with one hospital per district. Nine districfs
{two metropolﬁitan,' one regional, and six rural) contair; more fhan one
hospital, while .tv)o’rural districfs havé no hosm.

. The total Mber “of active - treatr_qeht | ho;spitals in Alberta
remained - relatively constant between - 1971 and 1983/84 at 125. In
1971, active treatment hosbitais accophted “for a total rated bed

capacity of 11,976 adult and paediatric beds; in, 1984, there were 125

-

. B ° 2
L. '\\\—_/_ v, .
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acute care hospltals with an approved bed complement of 12,700 adult
and paedlatrle beds. While the total rated bed capacity increased by
723 (6.0 percent) betneen 1971 and ~1983/84, the per capita supply of
acute _care beds decllned fram 7.37 beds per 1,000 persons in 1971 to
5.4 beds per 1,000 persons in 1984, Furthermore,\ as expected from'
dissimilar popdlation densities, the numher:ofvhpspital beds haa,notv
been’ even;y distributed‘ throughout the province. In. l§7l 17.0
percent of acute care’ hospltal beds were’ drstrlbuted among 76
hospitals, each of wh1ch had fewer than 50 beds. N1ne metropolltan
hospltals accoUnted for 53.0 percent of all actlve treatment beds in
Alberta This dlstrlbutlon of hospital beds remalned relatively
similar over'the 13-yedr study period.  For the: year ended March 31,
1984, 75 small hospitals contained 17.0 percent of acute care hospital
beds, while 11 major hospitals accounted for 55.0 percent of all
active treatment beds.

Lo d

4.1.2 Population Trends

The .population of Alberta grew from 1,63 mlllth in 1971 to 2. za
million in 1981, an lncrease of 37.5 percent The rate of population
growth was higher for the intercensal years of 1976 to 1981 (21.7
percent) than for the period of 1971 to 1976 (12.9 percent). The
populatidn ot Canada rose from 21.57 million in 1971 to 22.99 million
in 1976 16.6 percent increase) and to 24.34 million, in 1981 m(5;9
percent increase). The overall increase in the Canadian popuiatiOn
'between 1971 and 1981 was 12.9 percent. Thus, it is evident that

Alberta experienced a significantly higher rate of growth between 1971
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and 1981 than the corresponding growthvrate of the Canadian population
(Statistics Canada, -1971; 1976; 1981). with respect to the sex ratio;
there was a slightly higher proportion of males than females in the
Alberta populatlon, in contrast to the dlstrlbutlon of malgs and
females for the populatlon of-Canada. '

vTable 1 1nd1cates -pbpulation trends for Alperta and Canada
between 1971 and 1976, and between 1976 and 1981 by six age groups,
J The 25-44 year age category represented the greatest change in the
.Alberta population (68 7 percent 1ncrease), whereas the 65-74 year age
gﬁEUS demonstrated the highest rate of growth (37.2 percent) for the
population of Canada. Between 1971 and 1981, the Alberta 0-14 and
15-24 populations':increased by 5.3 .percent and 57.9 percent,
respectively; these two age categories demonstrated a decrease of 14.1
percént and an increase of '16;4 percent,' respectively, for the

population of Canada. The 45-64 age category rose by 28.4 percent and

~15.8 percent in Alberta and Canada, respectively MWith respect to the

two eldest age groups, the rates of growth between 1971 and 1981 were

similar for both Alberta and Canada, although the relatlve proportlon
of persons over 65 years was greater for the population of Canada as a
whole. In summary, Alberta could be' considered a relatively young
prov1nce between 1971 and 1981, during which time the 15-24\and«25-44
year- age groups experienced the most dramatic rates of growth

In view of the large variation among age-sex categories with

-respect to the utilization of health care. resources and the changes in

population over time, it was necessary to adjust the crude population/

figures for each_hospital district. Such adjustment ‘yielded service

populations (age-=sex adjusted number of residents within _each
~N

3
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dlstrlct) which would achieve unblased comparlsons of utllxzatlon
rates. Although various hEdlth utilization 1nd1cators could have been
used to describe the utilization behav10u;s of each age-sex category
(for example, number of patient-days or separations), the weighting
factors appliec to the crude population figures of eacH age—sei group
for this study' were the DRG 'USWE values which estimate vrelative
resource requirementsbfor each LRG. Assuming that the guantity and
’nature of the resources consumed by patients within a DRG are similar,
yet different across DRGs, the application of DRG: separation weights
(rather than qnweiéhted SEP or PDAY measures) more accurately related
the various \ege-sex categories toL the type and amountv of cardio-.
vascular acQte*care reséurces‘used. Furthermore,.applicationJof the
DRG USWE values avoided the problem of deviant lengths of stay since
" the DRG system.assumes that.all cases within a particular DRG group
ere treated similarlys By incorporating the weighted-sum approach as
described by Bay and Nestman (1980), the DRG based age-sex adjusting
weights were applied to the crude populatlon figures for 1971, 1976
and, 1981 thereby renderlng the district serv1ce‘ , populations
longitudinally comparable. i} |

Examination of census fo service population ratios (Table 2)
1nd1cated the substantlal age sex differences which existed among
district populatlons between 1971 and 1981. 1If the service population
were larger than the census population (a ratlo of more;than 1.0), a-
relatlvely "older" population was suggested and cgnversely, 1f’the
service population were smaller than the census populaeion (a ratio4of
less thae 1.0), a relatively ’"yodage;" population was assumed to

exist. Over the ten-year period, the distribution of the number of

-
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. 413" Relevant Utilization Statistics =

R hospltal dlstrlcts w1th1n each ratlo categor% varled . and the
| proportlon of the servrce populatlon attrlbuted to these dlstrlcts
T“'changed srgnifrcantly, re1nforc1ng the 1mportance of applylng age-sex

‘adJustments to crude populatldn flgures for the purpose of utlllzatlon

i

'rate comparlsons . o - o x“:.r,p}’pr.z

aet

e
;

s

To prov1de background 1nformat10n w1th respect to hospltal

~utllrzat10n trends Alberta aod Canadian hospltals, . broad

i Vcomparatlve analyses were performed Table 3 presents Alberta’ s

~status, relatlve to the other prOV1nces, accordlng to the ‘number of

) ~:separat10ns per l 000 person-years (SEPRATE) fhe number of patleht—
3idays per 'L, 000 person—years (PDAYRATE), and the number of patlent-days

- per separatlon (ALOS) for the three census years It should be noted\
1that the utrllzatlon trends 1n Table 3 are based on data from acute

| care and extended care. hospltals Frdn l97l to l981 most provrnces

~
[N

experlenced a decllne in the SEPRATE Between 1971 - and 1976 a-

v

'_decrease of" the PDAYRATE was noted in all provrnoes except Brltlshp
f“Columbla and Prrnce Edward Island,w conversely, 51x out of - ten
VprOV1nces 1ndlcated a_ hlgher PDAYRATE Detween 1976 and 1981, "
'flhcreaSLng the natlonal PDAYRATE over thls flve-year perlod Alberta;
"t'had the second hlghest number of separatlons per.l 000 person-years in
T 1971 and the third hlghest SEPRATE 1n 1976 ahd 1981 the prov1nce s.
"f,PDAYRATE was ranked second hlghest hlghest and thlrd hlghest .1n‘

"-11971, 1976, and 1981 respect;vely. The ALOS 1nd1cated a pattern

- similar tovthat,of the PDAYRAﬁé; The ALOS decreased 1n the maJorlty

- 0 .
SN - .

\
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of proVinces betueen l97lsandrl976 including the highest'pobulated
prov1nces of- Ontarlo and Quebec; however, an opp051te trend emerged‘
oggg_the next flve years, resultlng in a Canadian ALOS 1ncrease of
10;1 percent - The ALOS 1n Alberta hospltals gradually increased from
10.2 days in 1971 to 10.9 days in 1981. In summary, for each of the

three census years, ‘the Alberta SEPRATEs and»dDDAYRATEs were hlgher

'than the correspondlng natlonal 1nd1ces whlle the ALOS was below the

overall Canadian ALOS value.
The data in Table ‘4 illustrate comparatlve utlllzatlon trends
associated with selected cardlovascular separatlons for Alberta and

Canadlan hospltals 1n 1971 and 1980/81 The comparlsons were llmlted

’ﬂ\\x%gg of the fact that ‘statistics were. extracted from all types of

4

“hospitals 1ncludlng extended care facrlltles such ?as auxiliary

i

hospitals,~potentlallwklnflatlngiﬁDAYRATEs and ALOS values for those

cases which were managed:inrlong-term'care facilities. The SEPRATEs

- for all four cardiovascular diagnoses»decreased between 1971 and 1981

in Alberta and Canada. Slmllarly, the PDAYRATEs decllned for three of

the dlagnostlc categogles, however, the PDAYRATEs for arterloscler051s

in both d!’!rta and Canadian hospltals 1ncreased substantlally W1th
W
respect to Alberta and Canadlan ALOS values decreases were noted for

acute ‘myocardial 1nfarct10n and all other 1schaem1c heart dlseases

- The Q@nadlan ALOS decllned for hypertensron but increased for Alberta

patlents, while- the ALOS for arterloscleros1s 1ncreased 51gn1f1cantly v
between@a971 and 1981 in Alberta and Canada. In summary, comparisons

of -Alberta - and Canadlan utlllzatlon rates ‘revealed overall

similarities among the SEPﬁATEs for the. four cardiovascular dlagnostlc

'categprles. The most pronounced dlfferences were attrlbuted to the

L3R
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. T . r: '
higher- Alberta PDAYRATESs for‘»hypertension,_éndf arteriosclerosis,
‘resulting in notably longer -Alberta ALOS values for these two

diagnoses as compared to the corresponding Canadian indices.

-

. : S
" 4,1.4 Summary

The foregoing discuésion of selected aspects of. the Alberta
" health tare system revealed that:
(1) Alperta contains lOl.eutually exclusive and exhaustive general

hospipai districts which differ with respect to geographic size,'

o population‘characteristics and size, climactic:cdnditions, and type,

size, and location of acute care hospitéls. Thus, direct ecmparisons
of utilization -retes. mest be made in recognition of theee
dissimilariéies, particularly with regardv to tiﬁe vapd .distegee
dieparities, and population density variances. ‘

‘,(2) The = total number of actiQe treatment hospitals in Alberta
‘remained relatively constant between 1971 and 1983/84; however, the
per capite supply of acute care beds declined by 1.97 beds per 1,000
personsiover this‘l3-yea;‘period.‘

(3) The Alberta population experieneed a substantially h%gher rate of
growth (37.5 percent) between 1971 and 1981 than the‘growth rate of
the‘ Canadian populafion~ (12 9. perceﬁf) During thet~’time period,
Alberta was a relatlvely young prov1nce, those age groups between 15
and 45 years indlcated the most dramatlc rates of growth

(4) The crude: populatlon flgures for each hospital dlstrlct were

adJusted by applylng ‘the DRG USWE values ‘for cardlovasqg;ar

separatlons. Such adjustment.yieided service populations which were .
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age-sex . adjusted ‘witﬁ respect° to the quantity and nature ' of
cardiovascular resources consumed by reéidents of Alberta.

(5). Be;weeh' 1971 and 1981, most Céﬁadian provinces experiehced a
decline in the SEPRATE. A similar decline was‘notedAﬂetweeﬁ 1971 and
1976 regerding }§he PDRYRATE; however, substantial ihcreeses- in the-
PDAYRATES were neted for the majority of provinces between 1976 and-
1981, The Alberta SEPRATﬁéfrand PDAYRATEs ranked higher than theh
corresponding .national indices in 1571, - 1976, and '}981,' thle~ the

“Aperta ALOS for “each census>yeaf was - shorter than the Canadian ALOS

figures. o '
*

(6) The SEPRATEs for four major cardlovascular dlagnostlc categorles
decllned between 1371 and 1981 in Alberta and Canada.’ The PDAYRATESs
also decllned for acute myocardlal infarction," all other ischaemic
heart diseases, and hypertension, but 1ncreased 51gn1f1cantly for
varteriosclerosis in both Alberta and Canada. Alberta displayed much
“higher PDA?RATEs for‘hype;tenéiee=and arteriosclerosis, resulting_in‘
eubstantially longer»’A;st for these two vdiegnostic eategories

relative to the corresponding national figures.

4.2 Provincial Cardiovascular Utilization Trends
| | ’

The utilization ef-ECUte'eare hespital resources by patients with
L#cardlovascular disease was examined from three perspectlve5° (1) DRG
.spe01f1c>,length of, stay; (2) DRG spec1f1L charges and relative
resource requ1rements, and ;(3) DRG spec1f1c ~ populatlon-based

utilization rates. The cardlovascular DRG specific length of stay was

measured in terms of the - traditiomal indicators of resource
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consumptlon by. hospital patlents 1nc%ud1ng separations - (SEPS)
patlent ~days (PDAYS), and average length of stay (ALOS).

Recognizing that the number of SEPS and PDAYS ylelds only the .
volume of cases treated and time spéﬁt 1n~the hospital (wlth no regard'

for dlsparate resource consumptlon among various disease categorles),

the DRG cla551f1catlon system afforded two addltlonal measures of

Er

" resource consumptlon. charges and welghted SEPS. For the purpose of

A

this study, charges rendered for cardlovascular serv1ces are referred
to as. the USRE (Unlted States Relmoursement Equ1valent), and DRG
specific relative resource requirements are ;ndlcated as the USWE

(United States Welght Equ1valent) The presumption is made, that the

- quantity and nat of the resoyrces ‘consumed by patlents WLthln a DRG o

EEEOEE]

. are ‘similar, yet dlfferent across DRGs. It is further assumed for

.this study ‘that the Canadlan and United States hospital systems have

similar resource'requirements for similar cases.
With respect tp the QSRE, a standardized cost per DRG was

calculated by adjusting each /cost per case (based on a large~volUme of

u.sS. data)'according’to the ‘numpber ot days spent in a‘regular hospital

room, the number "of . days spent in a special care unit, and the
anc1llary charges for serv1ces ‘to patlents. As a result the DRG

system assumes that it should cost the same amount, on average; to

k4

* care for.all patlents assigned to the same DRG group regardless of the

hospital setting. Application of the appropriate U.S. standardized

DRG costs to cardiovascular separations generated in Alberta during

the study period estimates the amount (in constant 1986 U.S. dollars)

L

- " "') > l . ) -
that would' have Qeen incurred for cardiovascular services if the

4
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Alberta - hospital system had adopted the DRG cla551f1catlon and
relmbursement system over this time peripd.

The USWE 1is an index whioh' represents the; average resource
‘reqoirements for caees in a particular DRG group relative to the
national average Tesources coosumed by the avefage U.S. separation -
'(the‘ average of' all separatiohs including cardioQascular and nen-
cardlovascular separatlons in the U.S.) in the average u.s. atute care
hospital. The USWE was calculated by d1v1d1ng the DRG specific U S.
avefage7 standardlzed‘ Eoet by the overall U.S. average standardlzed:
cost. ’Thus, a separation which has been ’assigned a USKWE of 2.0
requlres, on average,f tw1ce as many resources as 'the average U.S.
case. If the assumptlon 15 made that Canadian and U.S. hospital
resource reqolrements are 51mxlar,’ on average, the’ total number of
R eeparations generated in Aloerta, ‘weighted by the appropriate USWE
values, would‘.approximate the utilization/resource needs in,'ALnsrta
acute care hospitals.‘ Consequently, the USRE and USWE were
incorporated in this study to protide a more eensitive‘indiCation of
hospital .utiiization by examining resource consumption according to
the type and‘freQercy of car@iovascular separations. : |

"Per capita resource consumptlon rates were employed to compensate
for the methodologlcal limitations of raw (tilization data, thus
effectlng a more accurate analy51s and conparlson of varlatlons in
utilization behaviour. - Utilization rates were ealculated by‘ineloding
the USRE, the USWE, or the number of SEPS .in the nuﬁerator, and
appropriate age-sex adjusted population figufee in the‘denominator.
< The following results of this prov1nc1al persﬁectlve are intended

&
to prov1de a general overview of utlllzatlon trends, and the relative

)
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consumption. of hospital resources by patients with cardiovascular
disease, according to the aforementioned utilization measures.

4.2.1  Cardiovascular DRG Specific Length of Stay
. . . /

Table 5 illuetrates the number of SEPS, the nunlber of PDAYS, and
the ALOS for the major cardiovascular sf:rgical DRGs, all _'
cardiovascular eurgical V‘DRGs c'ombi?ed, the -major cardiovascular
medical DRGs, all. cardiovasculer medical’ _ DRGs cornbined,ﬂ and. all
cardiovascular surgical and medical DRGs combined; utilization values
are given for each of the 13 study years and for all'study _years
combined Each 1971 utlllzatlon measure reflects .a base value to
‘whlch the correspondlng values of all, other years are compare'd in
terms of percenteges. The .selection of major surgical and major
medicel DRGs was determined on the basis of a significant contribution
of SEPS and/or charges relative to all cardldvascular DRGs.

Specific surglcal DRGs were merged in view of the—difficulties
associated with ICD: ¢oding congruency over the study period. These
‘newly formed DRG —groups (104-5, ~106=7, and 108-12) experienced'
drametic inc_reas\‘e‘s between 15971 and 1983/84 in term"s of SEPS and ,
PDAYS. DRGs: 106-7 (coronary bypass procedures) demons’érated an
| incre"ase of ‘355.0 percent SEPS and 162.7 percent'PDAYS‘between l97i
and 1983/84, succeeded by DRGs' 104-5 (cardiac valwve crocedures)‘ which
had an increase of 114.7 percent SEPS and 50.5 percent PDAYS, and DRGs
108-12 (cardiothoracic and vascular procedures) which exp /'mnced an
overall increase of 100 9 percent SEPS and 52.5 percent PDAYS. The

ALOS for these three major surgical DRG groups exhibited decreasing
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the maJor surglcal DRGs and all other surglcal DRGs), the number of

L 'trends, withwthe most pronounced overall declme by DRGs 106—7 (a;\.i“
o decrease of 42.4 percent between l97l and 1983/84) The two remalnlng -
o maJor cardlovascular surglcal DRGs demonstrated a decline in the __
nunber of SEPS and PDAYS DRG lla (upper timb and toe amputatlon) ‘,
exhlblted an overall decrease of‘ 36 9 percent SEPS and 18. l percent'
PDAYS whlle DRG 119 (vé’m llgatlon and stripping) had -an overall",}
decrease of 42 9 percent SEPS and 57 0 percent PDAYS Whlle DRG ll9
exhlblted a con51stently decllnlhg ALOS the ALOS assocmted w1th DRGT
"lla f‘luctuated throughout the study penod demonstratlng”"an overall.
WJ.ncrease of 30 6 percent (It should be noted that DRG 114 was notb

: restrlcted to the presence of c1rculatory system dlsorders only )

When the eardlovascular surglcal DRGs were ~combined (a.ncludmg

'SEPS and PDAYS gradually increased between 1971 and 1983/84 620 5
a
'percent SEPS overall and 20 2 percent PDAYS overall) The ALOS for

_j.all cardlovascular surglcal DRGs comblned remamed relatlvely constant

e

v_'.:throughout th1e study perlod w1th an overall ALOS of 14 3 patlent ’hays

_per cardlovascular surglcal\sep?ratlon.
W1th respect to the medlcal c’ardlovasctm.ar DRGs, elght maJor DRG

groups were 1dent1f1ed Of those elght DRGs, four groups experlenoed

an mcrease 1n the number of SEPE and PDAYS. DRG 125« virc‘ _"fa;tory

. i
vdlsorders except acute myocardl

J,ﬁ’arctlon (AMI), wlth a. fcardlaéc

."""catheterlzatlon and WlthOUt a cdnplex dlag”QSISJ demonstrated the. r‘"USt

dramatlc growth with an 1ncrease of 298 4 percent SEPS overall and

- 141.5 percent PDAYS overall " DRG 138 [cardlac arrhythmla and
,conductlon dlsorders, ‘ age > 70 years and/or a compllcatlon or

. canorbldrty (CC)) exhlblted an overall 1ncrease of 176 2 percent SEPS

o




29 5 percent SEPS and 6. 3 percent PDAYS

. s , ..l
and 9E°5 percent PDAYS ‘followed by DRG 140 (angrna pectorls) whlch T

| demonstrated an overall 1ncrease of 72.7 percent SEPS and 7.6 percent

d

PDAYS, .and DRG 127 (heart fallure) Wthh had an overall 1ncrease of
- Two magor cardrovascular medlcal DRGs had an 1ncrease in, the

nunber of SEPSé{and a- decrease 1n the number of PDAYS DRG 122

_(c1rtulatory dlsordersvk Wlth AMI and wlthout . a cardlovascular '

ﬁcanplication,"discharged allve) and .DRGVVlBO, (peripheral vasCular
t“dlsorders, ‘age 2 70 years and/or a CC) demonstrated overall 1ncreases
Aof 3932 percent SEPS and 14. 5 percent SEPS, respectlvely, and overalld |
‘decreases of 23.4 percent PDAYS and 8.1 percent PDAYS, respectlvelyé&

“ The two remalnrng major’ cardlovascular medlcal DRGs exhlblted -

=

;declining ,trends in  the number of SEP$ and PDAYS “DRG.7132_

. . ‘ |- R
- (atherosclerosis, ‘age > 70 years ‘an7or a CC) 1ndrcated‘an overall.

— u‘{kcrease'of 52.1 percent SEPS and_66.7 percent PDAYS while DRG 134.

- SEP trend demonstrated by the cardlovascular surglcal DRG

VS '(hyperteﬁ51on) experrenced an, overall decrease of 28 2 percent SEPS
and 50 0 percent PDAYS. The elght major cardlovascular medlcal DRGs -

'exhlblted decllnlng trends in the ALOS w1th overall rates of decllne

A

angrng fran 18.2 percent (DRG 127) to 44 7 percent (DRG 122)

The comblnatlon of the maJor cardlovascular medlcal DRGs w1th all

Ly

other cardlovascular medlcal DRGs revealed a gradual overall increaseg

in the number of SEPS (20 l percent), whlch closely apprdximated the -

",

%q », a

In contrast to the surglcal DRGs however, the number of* “PDAYS and the

FALOS for all cardiovascular medlcal DRGsrcomblneq;exhiblted gradual -

decllnes over the study perlod, wlth the number of PDAYS and the ALOS

| decreasrng by 18 3 percent and 32, l percent respectrvely

‘camhwdyqu
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| The nunber‘ o1 _SEPS for all cardlovascular surgical and medical
_ DRGs comblned demonstrated an 1ncrease of 6 2 percent between 1971 and
| 1976 and an 1ncrease of 13. 2 percent between 1976 and l983/8£z, with
“ an overall 1ncrease of 20.2 percent. “The number of PDAYS for all

P 'cardiovascula-r DRGs cotbblned, however , demonstrated a decline of ‘10.9',‘
percent b:twee‘n 1971 and 198}/.84; the ALOS also .exhibited a gradually
decreasing ,:t‘rvend, decli_ning fron 13.8 patient-days per cardiovas.culahr
B -rseparation in 1971 to lb.2 patie'nt.-days per-'cardiova5cular separation |
‘. in 1983/84 (26. l percent). | | | |
| Table 5 also presents -an overall ALOS value for selected DRG

.groups based on. 1984 U S. medlcare data. (There were 1nsuf‘f1c1ent .

data’ avallable to- compute an . ALOS ‘for the combined DRG categorles )f"
The U. S ALOS values were lower than the correspondlng Alberta . ALOS’

values for all- maJor DRG gr%ups except DRG 114 (upper llmb and toe» :

amputatlon) and DRG 119 (veln llgatlon and stnpplng) : '
’y 4.2.2  Cardiovascular DRG "Specific USRE and USWE .

e

Tablen6 depicts the number Gf SEPS, the USRE, and the USKE for

s

the major cardiovascu‘l‘ar surgical 'DRXGs'", all cardiovascular surgical

D?‘('Gs “combined, 't‘-he'vmajor "cardiovascular- medic'al ‘DRGs; all 'medical
cardz.ovascular 'DRGs comblned and all cardlovascular DRGs comblned,

) '.utlllzatmn values are- given f‘or each of the study years and f‘or all
study years comblned f@total humber of SEPS were welghted by the
u.s. DRG standardlzed costs [average (USRE (AUSRE)] to yleld the total’
USRE (TUSRE), which represents the ‘total amount in constant l98b u.s.

: dollars whlch would have been 1ncurred by the Alberta hosplta'f system
.g giv :
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if the DRG'reimbufsement Systen had beeh/égerative in Alberta during
: - o

the study period. The total number of SEPS were weighted hy the U.S.
. DRG stardardized resource heed indices [average USWE (AUSYE)] to
provide ::;\t?taI.USWE (TUSWE), which represehts the total resource -
.needs in weighted SEPST For each;DRé as a separate entity, the AUSRE
and the'AUSWE are"constants; thever, the values of these two indices
fluctuate when the DRGs are combined into magor groups (all surglcal
alt medlcai or all surgical and medical), and as such, qare designated
accordingly in Table 6. In view of the fact that the TUSRE and the.'
TUSWE‘represent a tonstant multiplied by the number of SEPS (with the
Lexcquuzhgof'thé three major combinations of cardiovascglar DRGs), the
rétééihf-increase or decrease for the TUSRE and the TUSWE paralle; the
magnitude and J;rectioh of the _changes associated Qith the
..corresponding number of SEPS. |
For the major cardlovascular surglcal DRGs, DRGs 106- 7 (coronary
bypass procedures) demonstrated the most dramatlc increase in the
~TUSRE and TUSWE '(c0051stent- with the 51gn1f1tant increase of 355.0
percent SEPS "between l97l_ and 1983/84); succeeded by DRGs lQb-S'
‘(cardiac valve vprocedures), and DRGe. 108-12 (cardiothoracic and
vascular procedures). Aitho ';DRGs 108-12 ‘geherated. 5.1 timesl as
many SEPS as'DRGs 106-7, an‘ﬁos times as mahy SEPS as DRGs 104-5
. the relatively- hlgh AUSRE and AUSWE attrlbuted to DRGs 106-7 [AUSRE of
$20,900 (U.S.) and AUSWE of 4.7) and to DRGs 104-5 [AUSRE of $29 000
(U.S,) and AUSWE of 6.4] substantially 1mpacted the amount of
cafdiovascular resourees consumed by these two DRG groups. Similar to‘
the declining numbers ofVSEPS'generated during the study peried:“DRG

114 (upper limb* and toe amputation) and DRG 119 (vein- ligation and
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strippiﬁg) indicated .de‘creasing trends: in the TUSRE (and TUSWE) of
" 36.9 percent overall for DRG 114 and 42. 9 percent _o_verall for DRG 119.

Although the numb_er of SEPS produced by ‘all cardiovascular
" surgical DRGs combined .increased b:/ 20.5 percent .,overali, the TUSRE
and the TUSWE: increased d‘ramatically} by 691.& percent and 66.6 percent,
reSpectively\. Ta[ale 6 ipdicates that the average Acost per
~cardiovascular surgical seéaratib,n (AUSRE) increased from $8,300
(U.‘S.) to $11,700 (U.S..), representing - an ovefall bincrease of Ai.O
percéent. Thus, between 1971 and 1983/84, e consistently higher
proportion of more Canlex cardiovascular surgicai cases were being
_ generated Thls flndmg was substantlated by the gradually 1ncreasmg'
resource need index of the average cardlovascular surgical separation
'(AUSWE), which increased from 2.0 in 1971 to 2.7 in 1983/84 (35.0
percent increese). | | .

Censistent with the magnitude and direction of the changes in SEP
values during the study period, the TUSRE and tf'le TUSWE of the major
cardiovascular medical DRGs similarly increased most dramatlcally for
DRG 125 _' (circulatory dlsorders except AMI,A w1th a cardiac
catheterization and without a complex diagnosis), followed by DRG 138
(cardiac arrhythmia and conduction di.sordefs, age 2 70 years and/or a
CC),_,DRG 140 (angina pectoris), DRG 127 (heart failure), DRG 122
(circulatory "dis.orders' with AMI and without a bardiovascuiar ‘
cqnp]'.ication,} . discharged alive), and DﬁG 130 (peripheral vascular
disorders, age. 2> 70 years and/or a CC). Of the two remaining major
. cardiovascular medical DRGs, DRG 132 (atherosclerosis', agée > 70 years

-and/or a CC) and DRG 134 (hyﬁpertension) experienced declines in the

. TUSRE and TUSWE. The total amount over the l3-year study per'iod.iwhich

-
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_woulq have been incyrred if - the patients had been treated in "U.S.
acute care hoépitals was highest for DRG 127 (heart failure) at $170.3
million (U.S.),” succeeded by DRG 122 (circulatory drsorders with AMI
and without a cardiovascular céﬁblication, discharged éliQe) at $140.9
million (U.S.), and DRG lBZ\(athérosclerosis, age 2 70 years and/or a
CC) at $}pl.5 million (UsS.). No cardiovascular mediéal DRG

. i .
~approached .the significant charges of $265.2 million (U.S.), however,

y

which Qould have been incyrred by patients in the surgical‘DRGs 108-12
(cardiothoracic and vaScular'brocedures).

Whereés there was a pronounced differencecpetweén the increase in
the ‘numbér ~of combined cardiovascular iurgical SEPS and the
corresponding combined surgical TUSRE and TUSWE, the rates of inéreése
.'in the number of SEPS, the TUSRE, and the TUSWE for -all CETBIGV§§EEIar;
medical DRGs combined were éimilar at 20ﬂl bercent, 23.3 percent, and -
22.7 peréent, .respectively, between 1971 and 15537557_“77E;—§Qerage
cost per cardiovascular medical separation (AUSRE) :varied slightly
‘over the study period betwéen $3,600 (U.S.) and $3,800 (U.S.), and thé
correéponding average 'resoUsge ‘néed ’indeg (AUSWE) was constant at
0.9. Thus, in contrast to gAe increasing resources required by'the
avérage cardioQ;scular'surgical separation, the average cagdiova;culér‘
‘medical separation /consumed  yirtualiy the same amount of resources
throughout the 13-year study period.

For éll cardiovascular_DRGs écmbined, the TUSRE increased from
$104.0 million (U.S.) in 1971 to $144.7 million (U.S.) in 1983/84,
with a tétal a@punt for all 13 years of $l:6_billibn (U.S.), ﬂhile E
the total proportion of cardiovasculér surgicgl andu medical

separations was 18.9 percent and 8l.1 percent, respectively, the
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contribution of the surgical separations— to the TUSRE was 39.1
percenf, while the contribution of the cardiovascular medical
séparations o the TUSRE was 60.9 percent. The AUSRE for all
cardiovascular DRGs combined gradually increased rrorﬁi;a,soo (U.S.) in
l97l'Ito $5,200 (U.S.) in 1983/84, representing an\'overall increase in
the average ch'arge per cardiovascular case of 1.5.6 perc/nt. Thus,
_altthgh there were 4.3 times as- .many cardiovascu;' medical
separationsﬁ_as cardiovéscular sufgical‘ separ‘ation's overall, the higher
cost-weighted surgical DRGs sigﬁificantly influenced the consurﬁption_
ofi acute (care hospitalh resources. The significant impact of the
cardiovascular surgical ‘DRGs on resource utiiization was furtﬁer

underscored by the gradually increasing AUSWE for all cardiovascular

DRGs combined, which rose from 1.1 in 1971 to ,lv.3 in 1983/84.

{

¥

4.2.3  Cardiovascular DRG Specific Utilization Rates

‘To‘ achieve more meaningful comparisons of resource corlwsumption_,
population—based uti}ization ;‘atés were calcul;ted and compared among
indi\;iduél DRG categories and combinations - thereof. Table 7
illustrates the SEPRATE, USiERATE,' and USWERATE for "1971, 1976, and
©1981/82; utilization rates are given for the' major cardiovascular
surgicql DRGs, all cardiovascu;ar sUrgicgl DRGs combined, the major
cardiovascular medical DRGs, all cardiovascuiar. medical DRGs/combined,
and éll cardiovascular surgical and medical DRGs combined. Since the
USRERMT-: and the USWERATE are a func;igp of the number of SEPS

multiplied by a constant and then divided by the age-sex adjusted

service population, the rates of increasge. or decrease are generally

BN
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Table 7
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DRG DRG Utilization . '
Codes Description Qh;asure 19711 1976 1981/82
Major
Surgical , ' : .
104-5 Cardiac Valve  SEPRATEZ 0.07 0.08 - 0.08
Procedures - (%) (100.0). (114.3) (114.3)
' USRERATE 3 1.94 2.23 2.44
(%) (100.0) - (125.8)
USWERATE4 0.43 0.54
’ (%) ' (100.0) (125.6)
106-7 Coronary SEPRATE . 0.07 . 0.23
: . Bypass (%) (100.0) (228.6) (328.6)
" Procedures USRERATE 1.42 . 3.38 4.78
g%) (100.0) " (238.0) (336.6)
SWERATE 0.32 0.76 1.07
(%) . (100.0Y  (237.5) (334.4)
108=12 Cardiothoracic SEPRATE - 0.70 0.89 0.78
and Vascular (%) £100.0)  (127.1)  (111.4)
Procedures USRERATE 8.14 11.03 9.50
(%) (100.0) (135.5) (116.7)
B USWERATE 1.91 2.60 2.23
(%) (100.0) (136.1) (116.8)
114 Upper Limb and SEPRATE 0.32 0.29 . 0.17
Toe Amputation (%) (100.0) ( 90.6). ( 53.1)
USRERATE 2.56 2.31 1.36
(%) (100.0) ( 90.2) ( 53.1)
USWERATE 0.62 - 0.55 0.33
(%) (100.0) ( 88.7) ( 53.2)

Each 1971 utilization measure reflects a base value (%) to which

the cdrresponding measures of" 1976 and 1981/82 a:e compared in
terms of percentages. .

4 Number

of weighted

separatlons

(total

Number of‘separations per 1, OOO person-years.

SEPS

Amount of cometant 1986 U.S. dollars per capltaﬁyear

weighted. by
appropriate U. S. DRG standardlzed resource need index) per, 1, 000
person-years.

fhe'
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A Table 7
‘ ' (Continued)
DRG DRG utilization = , _
Codes Description . Measure 19711 1976 1981/82
119 ° = Vein Ligation SEPRATEZ 1.17 0.74 0.43
' and Stripping : (%) . (100.0) ( 63.2) ( 36.8)
 USRERATEZ 4.40 2.76 - 1.61
- (%) (100.0) ( 62.7) - ( 36.6)
. USWERATES 1.07 0.67 0.39
A% (100.0) ( 62.6) ( 36.4)
ALl g R
Surgical - o ’ . ’
104-119- = | - SEPRATE . 2n64 . 2,52 - 2.06
¢ )N (m&o) (95.5) @( $8.0)
. "USRERATE LM ! 4 4
“(%> o
"(%*)‘
Major
Medical ' Lk e
122 Clrculatory‘%,"_m
Disorders with "=(%}. v ¢
AMI ang with- ‘ "
out Cardiovas- lgp U) .
cular Compli- cLa36., o 130
cation, Dis- qf% thO\O)' JKlOA 4) L?( 95‘6)
charged Alive [ .i i o,
125 Circulatory .o ¥ 0 39 ‘ O 79~w'1'f0.79'
Disorders ex- oy LB (100‘0) 7 (202.6) . (202.6)
cept AMI, with w1200y 2 39i¥; + 2,39
Cardiac Cath %\(100 vi0) (199 2). (199.2)
and without ‘ 0~29 Q 57f31 0.57

Complex

(100 ) . (196.6) * (196.6)
.Diagnosis4 SR T

._flects a: base value (%) to which

1 Each 1971 utilization u-
A 1976 and l981¥82 aré compared in-

the corresponding measdx
terms of percentages.

2 Numbgr‘of separations per
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Table 7
(Continued)
DRG - - DRG Utilization .
Codes . Description Measure 19711 1976 1981/82
127 Heart Failure SEPRATEZ 1.65 1.76
‘ (%) (100.0) - (106.7)
USRERATE3 s 6.79 7.24
\ (%) (100.0)  (106.6)
USWERATE4 1.67 1178
7 (%) " (100.0)  (106.6)
130 Peripheral "SEPRATE 0.86 0.78
Vascular Dis- (%) . (100.0) ( 90.7)
orders, Age USRERATE ’ 2.90 2.64
2 70 and/or (%) ' (100,0) ( 91.0) 74.
5005*3 ‘ USWERATE 0.?1 0.65 0.53
2 (%) 5 (100.0) ( 91.5) ( 74.6)
132 Atneroscler- SEPRATE 2.26 1.30 " 0.80
osis, Age 2 70 (%) (100.0) . (-57.7) ( 35.4)
and/or CC USRERATE 7.21 4.15 2.55
(%) (100.0) ( 57.6) ( 35.4)
USWERATE 1.82 1.05 0.64
(%) (100.0) ( 57.7) ( 35.2)
134 Hypertension SEPRATE 1.53 1.18 0.70
(%) (100.0)  ( 77.1) ( 45.8)
USRERATE 3.91 3.01 1.80
(%) (100.0) ( 77.0) ¢ 46.0)
USWERATE 0.97 0.75 0.45

( (%) (100.0)  .( 77.3)  ( 46.6)

Each 1971 utilization measure reflects a base value (%) to which
the corresponding measures of 1976 andi 1981/82 are compared in
terms of percentages. _ , :

A

Number "of separatlons per 1,000 person-years.
Amoun§ of constant 1986 U.S. dollars per capita-year.

Number of weighted separations - (total SEPS weighted by the
appropriate U.S. DRG standardlzed resource - -need index) per 1,000
person-years. ,

"Canplication or comorbidity" refers to separation abstracts"
. listing. more than one discharge diagnosis, provided that the
. principal diagnosis is a cardiovascular disorder.



o Table7 i
- (Continuéd)  — .
.
DR ~  DRG  Utilization . . .o
Codes.” . Description®  Measure ‘19711 1976 = " 1981/82
R R S L v K
138 Cardiac  SEPRATEZ . 0.46 . 0.8t . .0.79
: - Arrhythmia and (%) w - (100.0)° (176.1). (171.7)
Conduction USRERATE3 1,53 . 2.69 . 2,63 .
S . Disorders, Age (%) -+ (100,0) " (175.8) -~ (171.9)
PR 2 70 and/or : USWERATE4 | 0.37 -~ .0.66 0.64
, | ‘ccé (%) . (100.0)- (178.4)" (173.0)
140  Angina - SEPRATE ., 092 0.85 0.9
» ‘Pectoris (%) (100.0)  ( 92.4) @ (102.2)
T N CUSRERATE 2,57 2.37"  2.62 .
' (%) - (100.0) ( 92.2) (101.9)
L - | USWERATE - - '0.64° - 0.59 0.65
ST @ 0. e, 0) (92.2) (101.6)
" All Medical = . | i S
- 121s145 ;\n"* \“/ééPRATE 11,49 10.77 8.95

%) . =~ (100.0) ( 93.7) ( 77.9)
. USRERATE - 41.89°  39.90 33.94

(%) - 1(100.0) ( 95.2) A 81.0)
.. USWERATE -~ 10,32 9.81 ' 8.33
}(%) SR (100.0) _(.95.r) ( 80.7) .

1 Each 1971 utlllzatlon measure reflects a base value (%) to whlch"v
~ the corresponding - measures ' of: 1976 and 1981/82 are compared in -

- terms of percentages

zveNumber of separatlons per l 000 person-years

3 fAmount of constant 1986 u. S dollars per caplta-year

4 Number  of weighted _separatioms (total SEPS - weighted by the «

.. appropriate u. S. DRG standardlzed resource need 1ndex) per 1,000°
person-years e ST . . '

N3 "Complicatlon or comorbldlty refers to separatlon abstracts~

prlncxpal diagnosis is a cardlovascular dlsorder.

) . .
- : , : S
¢ | . . g N o \4

- listing more ‘than . one discharge dlagndﬁls, prcv1ded that the-v
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' ¥ Table 7-
~(Continued)
'DRG - 'DRG -~ - Utilization . ) N
Codes ~ °  Description - Measure © 19711 1976 1981/82
ALl | 3
Surgical
~and Medical - R E O N SR
104145, SEPRATEZ 14,13 . '13.29 . .11.01
SR S ¢ Y (100.0).  ( 94.1) _( 77.9)
USRERATE> = 63.86 - 65.27 . 57.41
(%) - (100.0) - (102.2) - ( 89.9)
_ USWERATE4 . -15.53, 15.80  13.82
) (%) 0 (100.0) | (10L.7)  ( 89.0) -
.. Alberta L - 1.63 ¥ 1.84-  2.24
Population - ~ - = Million Million - Million.

(100.0y 1 (112.9)  (137.4)

K
2

. . : Y — 7 B .
Each 1971 utilization measure reflects a base value (%) to which
the corresponding measures of 1976 and 1981/82 are compared im
terms of percentages. \ ~

Number of—separatlons per 1,000 pérsoh—yéérs;‘"

’AmouanOF constant 1986 U.S. dollars per capita—year.'

Number- of weighted separations (total SEPS -weighted by the
. appropriate U.%. - DRG. standardlzed resource need lndex) per 1,000

pelfson-yearS;.
R =
: . ". 'l'i' ‘ P
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sim:.lar among the three utlllzatJ.on 1nd1cators for individual- DRG
categorles, these rates dlffer however, when the DRGs are merged 1nto -.
’larger categorles R - o ‘ -

WJ.th respect to the* ma_]or cardlovast:ular surglcal DRGs, DRG%'
-106-7 (coronary bypass procedures) exhibited the most dramatlc and.

L4

vconsmtent 1ncreases in the SEPRATE, USRERATE and’ USWERATE betweeri
'1971 and 1983/84. There were Q.O? separatlons per 1,000 person-years
jn‘l97l, which increased é@ 0.23 separations per 1,000 person-years in

3

1981/82, representing an. overall” 1ncréase of - 228 46 percent

) Similarly,‘ the USﬁER‘ATE 1ncreased markedly from $l 42 (U S.) per
caplta 1n 1971 to $4 78 (US) per cap;tta in .1981/82, v?hlle the
USWERA!E -for DRGs 106-7 rose from 0.32 welghted separatlons per 1 000 -
‘person-years ~in l97l to 1.07 welghted separatlon,s.l ‘ per. 1,000

pers_on-years .in 1981/82." DRGS 104-5 (cardiac valve"procfdures)'

.. .demonstrated a _mark@indreasejin the actual number of separations .’

(114.7 percent o_vera‘ll)m; : "the."’c“'oﬂrfresponding _SEPRATE however, increaied

by only 14.3 percent between 1971 and 1976, and remalned constant
'lbetween ’19\7'6 and '1981/82 In con?:.rast the USRERATE and USWERATE for
DRGs  104-5 con51stently 1ncreased between 1971 and l981/82 ‘ Tn'e_
,utiligation rates for DRGs 108-12 (cardlothoracm and, vascular__' -
procedures) demonstrated moderate mcreases between l97l and 1976 -
'followed by a decredse in the SEPRATE USRERATE, and USWERA“TE between'

1976 and 1981/82 Consequently, ‘during this 1atter flve—year tlme
f‘rame‘ the rate of populatlon growth /exceeded the rates of 1ncrease‘-.}.
-"regardmg the resource consumptlon By patlents in DRGs 108-12

Cons;tey \'llth the decllnmg number of separatlons TUSRE values anﬁ«
TUS values of DﬁG 114 (upper llmb and toe amputatlon) and DRG 119 |
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(veln llgatlon and strlpplng) the SEPRATEs USRERATES, and USWERATESs
" of - these two DRGs 1nd1cated even more pronounced rates of decllne

-

}.netween 1971 and 1981/82 S L -_A L S
' Although the actoal number of {SEPS for all cardloyascular
surglcal DRGs comblned 1ncreased by 20 5 percent the cardrovascular ;
surglcal SEPRATE decreased from 2.64 separatlons per 1, 000 person-g
years in 1971 to 2 52-separatlons per 1, 000 person-years 1nvl976 (4. 5
~percent), and further. decllned to 2. 06 separatiOns per l 000 person-'

'years in 1981/82 (18.3 percent), representlng an overall decrease of

o 22. 0 percent The TUSRE and TuswE 1ncreased by apprOxlmately 68

’_percent overall; however, the USRERATE and USWERATE for ,all .
cardlovascular surglcal DRGs comblned lncreased by only lS S percent
and 15 0 percent respectlvely, between l97l ‘and 1976, and

‘demonstrated decreases of 7 5 percent and 8. 5 percent, respectlvely,
between l97e\_and 1981/82 - The USRERATE for 'all cardroyascular
sdrglcal DRGs comb ned 1ncreased from $21 97 (U 5 ) per caplta 1n 1971
to $23.47 (U.S.) per caplta in 1981/82,; representlng an overall

: increase of 6 8 percent. ‘:The corre?pondlng USWERATE 1ncreased

sllghtly from 5 21 welghtéd separatlons per l 000 person-years in l97l

to 5. 48 wer ' ed”‘%eparatlons per 1,000 person~years in 1981/82

reflectlng aqyoverall 4ncrease of 5 2 percent

In terms of the four maJor cardlovascular med;cal DRGs whlch had
experlenced an overighggncrease ‘in the number ofﬂSEPS 3nd PDAYS, ‘each )
of these DRGs [except DRG 127 (heart fallure)] demonstrated an.
increased overall SEPRATE,' USRERATE and USNERATE, although the
“intercensal year ‘patterns varled ~ DRG 125 (circulatory disorders

e

'except AMI, w1th a cardlac catheterlzatxon and wathout a. complex

v;]%)b “..\ .
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dmgnosrs) experienced the highest overall SEPRATE increase of 102.6
percent between 1971 and l976 between 1976 and 1981/82 however, the
SEPRATE USRERATE and USWERATE remained unchanged DRG 127 (heartﬂ
fallure) and DRG 138 (cardlac arrhythmla and conductlon dlsorders

age > 70 years and/or a CC) demonstrated SEPRATE increases of 6.7

y.

. percent and 76.1 percent respectlvely, between l97l and. 1976 and

. - subsequent decreases of 13 1 percent and 2. 5 percent respectlvely,"

between 1976 and 1981/82 In contrast DRG 140 (angina pectorls) had

‘a SEPRATE decrease of 7.6 percent between 1971 and 1976, and an

: 1ncrease in the SEPRATE of 10.6 percent between l976 and 1981/82

‘ of - the maJor cardlovascular medical DRGs whlch demonstrated an

. 1ncrease 1n the number of SEPS, and a decrease in the number of PDAYS

DRG 122 (c1rculatory dlsorders with AMI and w13;ﬁout a cardiovascular '
compllcatlon, dlscharged alive) had an 1ncrea§‘ed SEPRATE of 4.9
percent between l97l and 1976, and a. decreased SEPRATE of 8.4 pexent
between 1976 and 1981 with an overall decllne of 3.9 percent. DRG

130 (perlpheral vascular dlSOI‘dErS, age 2 70 : years -and/or a cc)

: ._'exper'ienced.‘a consistently declining SEPRATE of 9.3 'pe"r(:ent, and 17.9 -

pereent between 1971 and 1976, and between 1976  and 1981/82,
respectively, with an overall decreased SEPRATE of" 25 6 percent The -
major cardiovascular medlcal DRGs whlch J.ndlcated an overall decllne
“in the nunber of SEPS and PDAYS demonstrated greater ‘rates of decllne
‘with respect to the SEPRATE USRERATE, ~aad USWERATE_’. " DRG 132

(atherosclerosis, age > 70 years and/or a CC) had a dramatic overall '

v'SEPRATE - decrease of 64,6 percent whrle DRG 134 . (hypertensmn)

exh:.bited an overall SEPRATE decrease of 54,2 per?:ent The decllnmg. .
SEPRATES of ' DRGs ‘122, 132, and 134, approximated® the .Alberts and
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_ Canadlan trends with respect to the selected cardlovascular dlagnoses
illustrated in Table 4, | o o 1

| For all cardiovascular medlcal DRGs combrned, the increased
number of SEPS (20 1 percent) over the 13-year study period was
,‘accompanled by an overall decrease in the SEPRATE of 22.1 percent, a

pattern whlch paralleled that dem0nstrated by the cardlovascular

surglcal DRGs comblned In contrast’ ‘to the cardlovascular surgical'

.- DRGs however, the USRERATE and .USWERATE for the cardlovascular “medical
DRGs comblned con51stently decreased The USRERATE decllned “from
$41.89 (U.S. ) per capita in 1971 t0' $33.94 (U.S.) per caplta in
"1981/82 reflectlng a decrease of 19.0 percent The USWERATE for all
cardlovascular medical DRGs combined 51mllarly declined .from 10*32

:welghted SEPS per 1,000 person—years irr 1971 to 8.33 weighted SEPS per
| 1,000 person—years in 1981;82 demonstratlng an overall decrease of

19.3 percent.

' When all cardiovascular DRGs were comblned the SEPRATE decreased

by 5.9 percent between l97l and 1976, apd further decreased by 17. 73

: percent between 1976 and l§pl/82 yleldlng an overall decllne of*” 22 1

percent The USRERATE however, 1ncreased from $63 86 (U, S ) per
“caplta in 1971 to $65 27 (U S) ‘per caplta‘m 1976 (2 2 percent

‘1ncrease), but decllned to $57. 01 (U.s.) per Caplta in 1981/82 (12. 0‘

percent decrease) reflectlng an overall USRERATE decrease of 10. l
hpercent. Slmlggfly% thegi f"“ increased sllghtly between 1971 and
1976 (1.7 perczgﬁ%2 andfi

' 1981/82 (12 3 percent), - e ,351zlng the greater 1mpact of the»

rpopulatlon growth rate as: compared to the increase 1n qerdlovascular :

e

- SEPS and charges - . t" S f : ?j»’ n

n.

- ,"
4
R -

c",

Ren
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4.2.4 . Summary

Descriptive‘ analyses of provincial utilization b§l cardiovascular
‘patients discharged from Alberta acute care hospitals between 1971 and
1983/84 reévealed that: | _ ' - ,

(1) The number of SEPS for all cardiovascular DRGs combined increased

~ from 23,005 in 1971 to-27,644 in 1983/84. the number Of -PDAYS

degreased from 317,697 in 1971 to 283,107 in 1983/84, and the ALOS

declined.-from 13.8: patient-days per cardiovascular separation in l97l

to 10. 2 patlent -days per . cardlovascular separatlon in 1983/84 The -

' number of SEPS 1ncreased at a srmllar rate for the eardlovascular

<

surglcal DRGs combmed and the cardlovascular medlcal DRGs combmed

however,- '{:he number ~of  PDAYS gradually _1ncrea_sed for * the

&

~~~cardiovascular surg_;c_al DRGs combined but decl-ined “for - the

i

N PDAYS generaged dur:,wg the

cardiovascular medical DRGs, combined. The ALOS -for the cardiovascular

surgical DRGs ~combined remained brel‘atively codstantA throughdut ‘the

study period .at approxmately 14 3 patlent ~-days per cardlovascular\
separatlon, whlle the ALOS for .the cardlovascular medlcal DRGs

combined decreased cons:.stently from 13.7 patient- days in 1971 to 9 3

patient-days per cardlovascular separatlon in’ 1983/84 ,_‘Whll-e 'vthe‘

period

(2) For all cardmvaapular DRGs combmed the TUSRE: mcreased from'Q"‘-"';"f'

' “.sma 0 mlllion (u 5.) in 1971 to- $144 7 m.llllon (y's ) in 1983/84

_,.u.

A
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While the TUSRE and TUSWE increased dramatically by 69‘.’(: percent and .
66.6 pércent, re.spectiVely, for all. cardiovascola_r surgical DRGs
’ combiznec'i;i.;‘the corresponding rates of increase were 23.3 percent and
22.7 'percent, .respecti\'/ely, for all cardiova;cular medital DRGs
coinbined The average cost pef cardlovascular surglcal separatlon'
(ALJSRE) 1ncreased from $8,300 (U.S.) in 1971 to $ll 700 (U. S) in
1983/84 the resource need 1ndex for ‘the ~average cardlovascular
surglcal separation (AUSWE) 1ncreased from 2.0 in 1971 to 2.7 in
1983/84. The average cost”’ per cardloyascular medical separatior

‘fluctuated slightly between $"3,'6'00 (U.S.) and $3,800, - while the

corresponding resource need index remained constant at 0.9. Hence,

t'h'e's’ignificant impact of the sUrgi'cal DRGseon the- consumption of
:hospltal resources was demonstrated by the consmstently 1ncreasi g
_average. cost [$4,500 (U.S.) in 1971 to $5 200 (U.S. ) in, 1983/84 / and
\\resource need index (l.1 in 1971 to 1.3 in 1983/84) for the o rall
average cardiov'ascular separation.' This trend of increasing av rage
costs and resource: requlrements per cardiovascular case indlcated that
the ratlo of more resource-intensive DRGs to less resource-intensive
;DRGs increased during‘ the study period, a phenomenon which may have
been attributed to the occurrence of a more selectlve hospital‘
‘.:.adrnlssmns prqcedure _ Although the . surgical DRGs  108-12
_.(cardlothoracu; Jand vascular procedures) would have-: generated the
.,_greatest amount of‘ charges . [$265 2 mlllion (U.S.)] over the 13-year
| peI‘lOd the surgical DRGs 106-7 (coronary bypass procedures), and the
medical DRG 125 (c1rculatory dlsorders except AMI with 'a dardiac

wc‘atheten_zatlon and. w1thout a complvexl dragnosis) would have
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experienced the greateét rates of increase with réspect to the total
c¢harges benerated. ‘ |
(3) while the actual number of SEPS increased for all cardiovascular
DRGs éombined; the overall SEPRATE declined from 14.13 Separations per
1, 006 person—years in 1971 to li 0l separétions perAl OOO'pérson-years

in 1981/82 empha5121ng the greater ‘impact of the Alberta populatlon
growth rate. The SEPRATE for all cardiovascular surgical DRGs
decreased from 2.64 separations per 1,000 person-years in 1971 to é.Oé
' separations per"l,OOO person—years in_l9él/82, while the SEPRATE for
all cardiovascular medical DRGs declined fran_il.49 separatidns per
1,800 person—yegrs iq~l§7l to 8.95 separations per 1,000 person-years
in 1981/82. ‘ , _
(4) The USRERATE for all. cardlovascular DRGs combined 1ncreased from
$63.86 (U.S.) per caplta in 1971 to $65. 27 (U.s.) per capita in 1976,
- and then decreased to $57,Al (U.S.) per capltai&ﬁ“}gﬁlKBZ.‘ Following
bé similar pattern, the cdrdiovascular surgical USREﬁATE increased from
$21.97 (U.S.) per capita in 1971 to $é5.37 (U.S.) per capita in 1976, '
_'aﬁd- declined to $23A47 (U.S. ) per%"capita' in 1981/82; however, the‘
USRERATE decreased con51stently fﬁﬁg?the cardlovascular medical DRGs
'canbmed declming from $41.89 igg .) per capita 1in 1971 to $33.94
(U. S. ) per: caplta in 1981/83s For each census year, DRGs 108-12
(cardlothorac1c and vascuﬁgr procedures) indicated the highesf
USRERATEs and USWERATES. - DRés 108-7 (cordnary bypasg procedures)‘énd'
DRG 125 (c1rcu1atory dlsorders except AMI, with ggig%éiaC’bathetér-‘
izatlon and without a ccmplex dlagn051s) danonstrated the greatest

" rates of 1ncrease with respect to the SEPRATE, USRERATE, and:USWERATE.
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In sumnary, the overall ‘declining trends in the cardiovascular

. SEPRATE, USRERATE . and USWERATE indicated a per caplta reductlon <L\_

h05p1tal resource consumptlon by patlents w1th cardlovascular disease,
a phenomenon which may be explalned by decreasing cardiovascular
morbidity, improved medical care, more rigid hospital admissions

criteria, or a combipation thereof.

SRR
N '

4.3 District Cardiovascular Utilization
. - .
To examine the variability of district utilization patterns of
cardiovascular services, utilization rates for all cardiovascular DRGs -
combined were calculated for each GHD for the census years -of 1971,

1976, and 1981 combined. Table 8- displays the number of hospital

- districts and aosociated service population proportions for selected

indicators of hospital utilization including the SEPRATE, PDAYRATE,
USRERATE; and USWERATE. dThe geographic variation of these indicators
was examined: by means- of é relative scale which divided -the rate
distribution 'into four categories, each baseo on~_§h~pg£centage

variation from the provincial rate: (1) low rate (more. than 20

fpercent below the provincial rate); (2) moderate rate (withln plus or

T

minus 20 percent of the provincial rate), (3) hlgh rate'(20 percent to v

50 percent above the provincial rate); and (a) very high rate (more

———————

than. 50 percent above the provincial rate). \The geographlo

distribution of -utilization rates was also evaluated by considering

~the service population of each GHD in order to take into account the
. variation in popuiation size amongkdistricts. It'shoold be noted that

- the denominators used for rate derivatién were age-sex adjusted -
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Table 8 |

pistribution of District Utilization Rates and .
_ Service Populations: 1971, 1976, 1981/82 Combined

Utilization = ‘ ‘Number of X of Service
Measure Category. Range Districts Population
sPrATEL © Low Less than 10.17 3 . 27.8
; " Moderate  10.17 - 15.26° 38 . 51.1
High 15.27 - 19.08 : 30 12.0
A Very High More than 19.08 30 - 9.1
PDAYRATEZ  Law - Less than 123.30 5 o 3.4
. &  Moderate 123.30 - 184.95 48 "7 81.5
High - 184.96 - 231.19 26 . 7.8
Very High More than 231.19 22 7.3
USRERATES  Low Less than 49.43 1 - 0.1
E ‘Moderate 49,43 - 74.14 57 85.2
High 74,15 - 92.67 28 10.5
Very High More than 92,67 5 4.2
USWERATEY . Low Less than 12.00 Ll 0.1
~ Moderate 12.00 - 17.99 - 57 84.7
High 18,00 - 22.49 27 - 10.7
Very High More than 22,49 16 - 4,5

1 Number of cardiovascular separationsvpér 1,000 persoh—years.

2 Number of cardiovascular patieﬁt-days per l,OQO persbn-years.

3 Amount of constant 1986 U.S. dollars per person-year.

4 Number of cardiovascular welghted separations (total SEPS weighted

by- the approprlate U.S. DRG standardized resource need 1ndex) per

1 000 person-years. P P )
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service populétioo- figures”i thus, these rates do not reflect
disparities Wlth respect to the age-sex comp051tlon ozfthe population.

The ,cardlovascula: SEPRATE ranged from.9.4 to 27.7 separatlons
per 1,000 person—years{ with a provincial fate of 12.7. 'Although 60
districts exhibited” high and very high SEPRATEs, these districts
" represented only 21.1 percent of the provincial service population
The major contributor to the low SEPRATE was Calgary, whlch had a
SEPRATE of 3., 9 separations per 1,000 person-years and a represeritative
service population of 25.0 percent. Thirty- elght hOSpltal districts
'displayed a moderate SEPRATE, primarily 1nfluenced by Edmonton whlch
had ‘a SEPRATE of 10.4 separations per 1,000 person—years and a
representative service populétion of‘25.5 percent. . . \

Those districts withlhigh and vefy high cardiovascolar'SEPRATEs
wefe generally located in the northetnepart of the provlnce; and south
of Calgary proximate to' the borders. These areas may be characterizedl
by ° smaller population denslties and - a lower availability ' of
alternative _heelth care facilities such as outpatient services and
home care. There was a clister of districts with high SEPRATES )
"immediatelj surrounding 'Red Deer, although Red ODeer 'itself had a
. moderate rate". Both Calgary and Edmonton had SEPRATEs below the
provincial rate, Wthh may be attrlbuted to their hlghly developed
health delivery systems. The other two districts with. low SEPRATEs
were located within‘close proximity of Edmonton. | D
| The district PDAYRATEs exhibited less overall varlablllty than
the SEPRATEs, with 81.5 percent of the. total :service population

reflecting moderate rates. Edmonton and Calgafy contributed 50.5

« af

e

EX N AL?S

percent of thls service populatlon proportlon, and’ both dlStrlCtS had.

LI
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PDAYRATE s slightly beIOw the provincial rate of 154.1 patient-days per
1,000 person-years. (Edmonton and Calgary had PDAYRATEs of 129.5 and
136.0 patienﬁ-d‘ays per 1,000 pe‘rson-yeers ‘respectively. ‘) "Four
districts (Myrnam, Cereal, Boyle, and Lamont) had extremely high
PDAYRATEsS of more than 300 patient-days per 1, 000 person-years Again,
districts with hlgh and very high PDAYRATEsS tended to be locatedv
around the perimeter of the province, accounting for 15.1 percent of
the total service population, Only flve districts--Stony Plam and -
- Sturgeon (very close to Edmonton) Elnora and Eckville (immediately
adjacent to Red Deer), and Hmton——experie_hced‘low PDAYRATES.

. The USRERATE . distribution (amount of constant 1986.—9;—Sf7dollars
per person-year) exhibited less variability than either the SEPRATE or
, PDAYRATE distribution. Fifty-seven ,districts (with a representative
'service _pop‘ul‘ationv of 85.2 pe’rc_ent) had moderate USRERATE values.
Calgary andtf.‘dmbnten were included in this cetegory, 'demonstrating
USRERATEs of $53° (U.S.) per capita and $57 (u.s.) per capita,
respectively, both of which were Delow the provincial USRERATE of $62
(U.S.v)'p’er per,éonwyeer. Elnora experienced fhe lowest USRERATE of $39
(U.S.) per persoln-S/'Ear, Cbihcidiné witlj a r‘n‘odera'te” SEPRATE and lo‘w'
PDAYRATE. In contrest, the district of Boyle had the highest USRERATE -
of $114 (U;‘§.) per capita, - which vcoincideduw'it&h a very high SéPRATE
ahd PDAYRATE. Although 43 -districfs exberi‘enced *high ‘er very high
US?ERATES, ' they werk .relatively sparsely-populated rural areas,
.accounting for  only 14 7- percent of the total prov1n01al serv1cediv

USWERATE dlstnbutlon (total resource needs ‘measured m o
weighted SEPS per 1, 000 person—years) approximated that of the':
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'nunber of patients treated.. | -

) i} L} _.\ ‘ ’

_USRERATE  distribution. Calgary and Edmonton were included among the |

57 districts with moderate USWERATEs, demonstrating rates of 12.8 and
. : ’ .

-

13.8 weighted 'SEPS per 1,600 person-years, respectively. Both

. » .
metrOpolitan centreswagain demonstrated values which were below the

provincial USWERATE of 15.0 weighted SEPS per l 000 person-years.

.Elnora was the only district with a comparatlvely low USWERATE of 9.6

L)
weighted SEPS per 1,000 person-years. The 43 rural districts with
high or very high USRERATES similarly experienced. high or very high

USWERATEs, -emphasizing- the large; per capita consumption of acute care

hospital resougces for patients with cardiovascular disease in these

2

k|

K areas .o " " '

-

" Jo explore district varlablllty according to t,r’,nature ofy

\
cardlovascular separatlons Generated in Alberta hospital districts,

( .

threa per ~1:ase utilization indicators were calculated:; (1) ALOS

(average number of patlent days per cardlovascular separatlon) (2)

- AUSRE (average amount of U.S. dollars per cardiovascular separation);

Yand  (3) AUSWE (average resource " need index“ per cardiovascular*

sepération). -1t should be noted that per case utlllzauon me@ras

are less sen31t1ve mdrcators than per. caplta’ measures of hospital

UtlllZathn m _view of the dlluting or 1nflat10n effect o& the

-»referral movement of patients. This effect is caused ‘by the fact tr)at

separation abstracts are submitted for each hOSpit'al'admissfon and

transfer;- thus‘, for referred patrents, more than one separation‘
'abstract would be generated for a. smgle patlent illness epfabde,'

_blasmg utlllzatlon rates toward “an over-representatlon of the actual

*
'



Table 9 dlsplays the number of‘ hospital dlStI‘lC‘ti and associated

':_ seruca population proportions for the ALOS - AUSRE, and AUSHE for
1971 1976 and 1981/82 combined The C_g’e_ographic variation of these
indicators was examined by means of a relative scale which d1v1ded the:
;' rate distribution mto f‘1ve categories, ‘each’ based on a percentage ’ .
:variation ﬁ,rom the provmcral rate (1) very low rate (more than lO
percent below the prov1nc1al rate) ‘(2) low rate (5 percent to lO

percent below the prov:LnCial rate), (3) moderate rate (wrthin plus or |

= E minus 5 percent of fhe *provrnCial rate) Klt) high ,rate (5 percent to o :

lO percent above the provmcral rate) and" (5) very high rate dere'
“than 10 percent above the prov1nc1,al rate). '
The ALOS distribution ranged from a low of 7.0 patient-days per ‘
cardiovascular separation in Castor to a high AQQS of l9 7‘ patient—
*days per cardiovascular separation m Myrnam In contrast to the.
SEPRATE f PDAYRATE USRERATE and USWERATE trends o’r‘ Calgary and E
Edmonton, their/ALOS values were above the provrncral 'figure of‘ 12 l

s

patxent-days per cardiovascular , separatrdn, : w1th ALOSs of lB 8
pat?ient-days and 12 4 patieh“t-days per cardiovascula'r separation for
Calgary and Edmonton, respectively. ' While there were only‘, l§
districts with high or very h:,gh ALOSs, they represented a relatively
high proportion of the service population, primar,}ly accounted f‘or* by :
: the service population proportion of Calgary (25 30 percent) : Fifty—
8 four small rural districts w1th a representative SeerCe popula'tion of‘
2. l percenﬁ had low or. «=Very low ALOSs, these low ALOS values, in

conjunction with relatively high SEPRATEs, PDAYRATEs, USFéRATEs, and,

USVERATES, éuggested that, a process ot“~ repetitive cardiovascular'"_‘_;Kj-‘j'fﬁ

adnissions °f a relatively !OW resqurce intensive natute was operating_;y e
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" Table 9 '

Dlstrlbution of Dlstrlct Utilization and Service
Populatlons for the Average Cardiovascular Separatmn

1.971 1976 l981/82 Cmbined .
“i ol
- "'\ »( 0,
- ’ T £, - v
Utlllzatlon Ll Sty i
Measure : ’Category, . Range™
A0Sl - Very Low - Less than 10.91 41 | a1 v
,, | Ltow  10.91 - 11.51 . . - 13 " 7.0 % ‘
SRR  Moderate  11.52 = 12,73 7 - 31 . - 45,0
L7 7 THigh v 12,74 - 13.33 w7 5.8
‘N, “Very ngh -More than 13.33 9 S 27 ,
. . » —r P . i 2 PR N S
. AUSREZ . Very Low Less than 4373 48 14,2
L Low | 4374 - 4615 - 23 °10.6
Moderate 4616 -.510L . - - 25 21.6
High 5102 - 5344 3 3.0
Very ngh ,More than 5344° . . 2 - 50.6 -
Sh, I . RO RV
4-@'&% Low kess.thn 1.06 '°46#. " 12.6
‘|.ow . 1.06.- 112 24 ' 11.9 - -
; Moderate 1,13 - 1,26 26 22.0 -
T " High . 1.25= .30 4 28.0 :
EERIE g Very ngh More than 1. 30 1 . 25,5, . 1 B

%; Average number of patlent-days per cardlovascular separatlon
B L
2.1 ount of cqnstant 1986 U S. dollars per aVerage cardlovascular

eparatlon v
""? 3 Average resource need 1ndex per cardlovascular separation e <L
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ﬂthen transferred promptly to. metropolltan hospltals

By

'in these'centres‘r Furthermore, 1t is submltted that the rural areds -

~

were admlttlng patlents with complex cardrovascular disorders who were'

- The research flndlngs wlth respect to the AUSRE and AUSHE further
supported the. flndlng that rural dlstrlcts generally had relatively
low‘rates ofaresource utllxzatlon on a per case basls, whlle metrof,

polltan dlstrlcts had hlgh rates of per case resource consumptlon

’Unly flve districts had hlgh or vep? high AUSREs -and AUSWEs Calgary,v*

' Edmonton, Stony Pla15@~5turgeon, and Whltecourt. Calgary and Edmontonﬂ

had the - htghest overall'AUSR s of $5,350 - (U .S.) and $5 479 (U:s. s

_respectively, and the hlghest overalKe AUSWES of l 29 and l 32,
reSpectively Consequently, ﬁthef cardlovascular case . mlx of the

: ,metropolltan dlstrlcts was orlented toward more complex cases.,.The“

suburban-populated dlStrlCtS ﬁémonstrated moderate AUSRE and AUSWE

_-values Grande Pralrle [$4 804  (U.s. ), 1. 16], Lethbrldge [$4 814:‘vA
) (U S. ), 1.17]; Medlcrne Hat [$4,717 (U.S.), 1.15); and- Red Deer

"_'7 (U S.), I, 18] r/Approxnnately 70 rural dlStrlCtS experlenced

;TZ'AUSRE and - AUSWE —values~*wh1cﬁ were signlfrcantly lower ,than the
'provincial AUSRE of$4, 858%(U S ) and ‘the prov1nc1al AUSWE of l 18;

| the majorlty of - these dlstrlcts -had. demonstrated hlgh or very hlgh

':lv,capita;_

SEPRATES, PDAYRATEs, USRERATEs, and usvw:hATEs Thus the hrghest per

ayumptlon of hospltal 5esources was reflected prlmarlly by -

sparsely-populated rural areas, whl}e the hlghest\per case consumptlon

",of acute care resources wasi’phlbited predomlnantlyeby the major urban"w

SRR CUR R

"vcentres. " SR jf"; I AT %rv %ye R T
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In summary,\’the research \f:ndings ass001ated"W1th district_' >
Avariation\ in acute care hospltal utilization by patients with‘
cardiovascular disease revealed that ’ | : V |
1) The prov1nc1al cardiovascular - SEPRATE , PDAYRATE USRERATE Kkand*‘
"“USWERATE for the three census years comblned were 12, 7 separations per1~
.l 000 person—years, 154 1 patient-days per 1,Q00 person-years $62vl.
v(U S ) per parson-year,» and lS O weighted separationsA per 1,000 |

A ears respectiwely . ': R R

SEPRATE “and PDAYRATE distributions  exhibited W1deﬂ

-

were. reflected by 60 districts and 48 djstricts, respectively, 43 '
districts demonstrated high or very high ﬁLSRERATEs and USWERATESs.
lestrlcts with ‘high or . very high utilization rates tended to be;il
: geographically located around the borders and northerru area of the '?'
| prov1nce -and accounted for 3 relatively small proportion of the total ;
prov1n01al serVLce population The maJor urban cedtres of Calgary and
: Edmonton con51stently experienced SEPRATEs, PDAYRATEs, GSRERATEs, and .‘
USWERATEs below the corresoonding prov1ncral rates ;
(3) In contrast to the relatively low per ‘capita consumption of acute
’care resources by metropolitan Tesidents,. the average cardiovasculari .
separation generated. in Calgary “and Edmonton exhibited the highest‘.

o average cost ahd resource need index.” Furthermore, the ALOS values”“w;.

._for these two dlstrlcts were longer than the prov1ncia1 ALOS figure 0

"12 1 patient-days per cardiovascular separation

—— : ~____"

1(ﬂ) Whereas a large number of sparsely-populated districts exhibitedqsaagfj

‘sePRATEs, POAYRATES, USRERATES, and ‘USWERATES at the high end of the



| o . l?l
scale the consumptlon of hospital résources accordlng to the aVerage .
"cardlovascular Separatlon generaéed in these dlStrlCtS was genErally°

located at the low . end of - the scale, éxhlbltlng values below . the

provincial AusRE of $4,858 (U.S.) the prov1nc1al AU(SWE of 1.18..

' : (5) In general theelatlv Ly hlgh per caplta resource utlllzatmn
rates of nunerous runal dls '1cts, 1n COﬂJUthlOﬂ w1trPa relatlvely B
E "low per case’ resour‘ce need index, w0uld suggest a high use of acute
*’&re hospltal beds for less complex caﬂlovascular dlseases _in,
: cont:zve\it"!~ the relatlvely low per caplta utrhza’tmn rates by the maJor,
urx%an mstrlcts, ,1n ‘Ssocratlon w1th comparatlvely high. 3(3 case

: ) l
resource needs; &ld suggest m%strlngent control of acute* care

. ,u n by . 5*' t‘ﬂl '
- beds Ol‘lented toward a more complex oardlovascular case mlm ' i
| S e G S YN
- 4.4 Patient Origin-Destination Analyses . ~ = . i - o

An mvesugatlon of the care-seeklng behavxours of . patlents with \

CaI‘de\(ascularc’dlsease 1n Alberta was " conducted f‘rom two perspectlves

~(l) the dlstrict f. patient resmence (communlty—based), and (2) the

| the patlent recelved care (provrder-based) The,
',"',._upatient origin-“ stlnatlon analyses involved t'we aggregatmn of all‘
'cardiovascular DRGs, and was performed for the years l971., ,71976 y,
@83/84 and for the “ithree years combined,’ In recent ,whospltal-,.f
utillzatlon studles conducted J.n Alberta, the tradltlonal de.eators"
- of SEPs and poAYS were used as. &he measunes of resource cons@nptlpn.
"'-For this study, patlent origin-destmatmn analyses employed the DRG-; |
“Vbased USRE (United States Reimbursement Equivalent) uttlizatiOn

indicator to‘ more directly assess the resource consumgtion patterns of

g -

.-
an



| ~group.. Accordlngly y

: 51x regmnal” d1v1510ns of the pr0v1nce
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s

patients §with -cardiovascular ‘disease. Thus,,ithe interpretation of‘ ’

origin- stmatlon analyses for thlS J.nvestlgatlpn is- more dlrectly

assoc1ated Wlth resource depehg;ency%L nd allocation patterns .Tather

‘Relevahce indices (Rls) weﬂre' c’alculate‘d‘-to -estimate the 'exten't -to

'whlch cardlovascmar patlents of - glveaneographlc area depended on

[

'.(or consumed the re*ces of) a part;cular hospltal or hospltal

oy

- -

Spltal dlstncts in Alberta were aggregated t,

reflect (l) the level of hospltal care avallable, as - deplcted by '

: -
metropolltan, reglonal and rural .divisions} and (2) the mfluence .of

,_______~o,

) geogradnlc reglon on - patlent resource consumptlon as /nepresehted by

= KR v

}

Table 10 presents the RIs for the metropolltan, regional \ and :

-a_rural d1v1srons by patlent OI‘lgln and destlnatxon. '_rhe RIs for the

‘,‘ C o
e .

._fcardlovﬁscular dlsease depended on the r}ources of . hospitals within.'

b .

.thelr own dlstrlcts of residence for treatment ——This. finding

supported the’ sigmficance of dlstance mJ.nimJ.zation with respect to

patlent care—seeklhg behavmur. The tendency to consume l‘esourbes 1n

u e

\ o !

{.three areas \indlcated that h.~ maJoflty of ,patients with .

hOSpitals beyond the patlents' - resident distz'icts was 1owest for o

B -metropolitan residﬂnts and- higt\est for rural residents.' Thrs" wis an |

| expected findmg as the availabllity of alL levels of care in the

]

‘ \ | L . ,.'5: a Q . ’



- Table 10, 3( .

o N Relevance Indices! for Metmpoliean,,Rng.mal, o
' 9 Rural Divisiens: 1971, 1975, 1963/84 - * 3.9

A v
¥,

e - S G Patient Drigin
Utilizatim ) ‘Pati,ent‘ T mtrqx)]_itan Regional . RUI‘al
Measune :  Districts - Districts Districts

3

T

"USRE %

19715 76; 83/84 . ;%93 5 o281 35,0
Reglonal Hospltaios ‘

1971 L, .0
“ 1976 - = o ~O‘.
1983/84 20
1971; 76} 83/84 . Q.

Rural Hospltals g S ,'

T U TR 728y
o 1976 1.3 63.2 e
6% 1983/84 ‘ - 0 T o534 T
3.971 76; 83/84 1.3 . 5. ,,; »"6.’? W 2

"1 Nndices: afe calculated° as percentages for cardlovascular charges
-/~ (MUnited -States. ‘Reimbursement: Equ1%lent") Theoretically, the sum
A, .. .of RIs over all hospltals for a glven patlent drigin district and
o year is 100 percent..,' T

e . - L . . ) L.
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_metropolltan areas would mlnlmlze the need to seek care elsewhere and

'conversel” the avallablllty of only primary level sare in the rural

’Iareas would stlmulate the need to seek more, complex levels of - care

ok

A 51gn1f1cantly_ hlgh proportlon of cardiovascular rural patients.

. consumed resources in. metropolltan hospltals - (35.0 percent USRE

overall), rural patlegts demonStrated:aa greé’eart \,peseurees dependéhcx;; onw

metropﬁf’lltan rather than- ;eglonal hOSpltalS’ for cardlac * care.
“Slmllarl‘y,f cardloVaSCular reglonal patlents had a relatlvely high
:card‘iovascular resource " dependency  on. metropolltan hospitals (28 l
"percent USRE overall) It is suggested that the "rural to metro—-
po'litan"' and "reglonal to metropolltan'_' resource patterns-_ in
ca»reQSeeking behaviours fOr cardiovasc_ular patlents were influenced by
the 'significant growth of cardiovascu'lar medical .technology,

P

compelllng patlents to utlllze the higher levels of @re avallable in

_metropolitan hospitals. - S

“

An examlnatlon of’ trends between. 1‘9,71 and l983/84 revealed an -

!increasrrg tendency for rural patlents ‘l:o consume cardlovascular’
resources “in metropolltan hospltals, notably 1ncreasmg from 25 7

Y' percent USRE 1n l97l to 42 7- percent USRE 1n l983/84 (There was a

',Lconcomtant decreasmg trend f‘o‘} rural patients to depend on -

E cardlovascular resourcesv in hOSpltalS withln ‘their oWn area, declining' .

from 72 4" percent USRE to 58.4 percent USRE in l97l and l983/84

'respectlvely ) Reglonal data .also indlceted an increasmg tendeny:y_

"}for cardlovascular patlents f’rom reglonal areas to consume resources

;‘ ,1n metropolltan areas rlsing f‘rom 20 6 percent USRE in l97l to 32 3

percent USRE - in ‘1983/84. It 1s suggested that the effect of thisi
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1ncreasing burden on metropolitan hospltals would have srgnlflcant

_ lmpllcatlons for resource allocatlon plann1ng and dec151on-mak1ng.
Taple 11 presents the RIs for 51x rﬁglonal d1v1srons by patlent, ‘

';origlns and destination. . These six . areas !‘cluded Edmonton, Grandgy

,sv

sg%é':;Pralrae, and Red Deer in the northern part of the - prov1nce,..and
'Calgary, Lethbrrdge, and Medlclme Hat in the southern part of @he."

prov1nce. Each area contalns a reglonal referral centre although the |
, T =
areas vary regardlng travel tlme and. dlstance to these centres.',4rx

3 A “high proportlon of Grande Pralrle and Red Deer re51dents
. depended on: Edmonton cardrovascular acute care hospital resources

1ncreasrng from 19. 8 percent USRE sin l97l to 37. 6 percent USRE in

1983/84 for Grande’ Pralrle resrdents, but decrea51ng sllghtly from

. f,,Zl Q perceqt USRE ln l97l to 19.6 percent USRE 1n 1983/84 for Red Deer- :
-
\epatlents - Lethbrldge, Med1c1ne ‘Hat, and Red Deer Te51dents ;ndlcated’

el an increasrng resource dependency on Calgary hOSpltalS for cardlovas-‘;

hcular care, the RIs 1ncreased frpm 13 8 percent USRE 1n 1971 to 24,0 |

B

- 4

percent USRE 1n 1983/84 for Lethbrldge patlents, from 12 5 percent
| USRE in’ 1971 to 36 5- percent USRE in 1983/84 for Medlcme Hat -
residents, and from 4 9 percent UiRE 1n 1971 to 17 0 percent USRE in

1983/84 fOr Red Deer patlents The remainlng RIs W1th regard’ to
b

'resource concumptlon 1n hpspltals beyond patlents' home’ reglons were"‘

e
2

relatively small,‘ implying chance“ occurrences of cardlovascular

»

o ri—~llness.‘- [ _' C _ﬁ j.-,;, R PR
The proportron of cardlovascular resources consumed withrn local
yhospitals declined over time for all reglons except Calgary and

Edmonton. Both Calgary and Edmonton resrdentg,malntained a relatlvely
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1 Indices are cRlculated as percentages for cardiovascular charges ("United States Reimbursement

~ Equivalent").
and year is 100 percent.

‘Theoretically, the

. of the unlizatlon measure is denoted by "0.0".

o
C .

The complete absence of the utilizat;on measure is denoted by " ", ;

“RIs ovef all hospitals for a given patient origin district

Thé_ relatively low frequency
o .

$ N #
.
ﬂ_
“ . Tab.le 11
. Relevance Indices! for Six Regional Divisions: .
1971, 1976, 1983/86 »
. N s ﬁ N
. ' . Patient Origin-Districts e .
: Patient g : o s
Utilization Destination- o _ Grande ‘ Medicine -
Measure Hospitals Calgary  Edwonton - Prairie = Lethbridge Hat Red Deer
uskEx ® . calgary . _ . '
- 1971 96.1 o 0.4 1.0 13.8
1976 - 97.3 0.4 0.1 19.1
- 1983784 - 97.2 © 2.0 1.5 24,0
o 1971; 76; 83/84 96.9 1.0 » 0.9 19.6
- Edmonton . . .
w1971 3.1 98.3 19.8 #0470
. 1976 . 1.6 98.6 ... . 34.4 4.4
e : 1983/84 1.9 97.1 ... 3.6 1.5
o 1971; 76; 83/84 - 2.2 979 i % 3L6 4.0
Grande Prairie? -
1971 - 0.3 79.1 - -y -
1976 0.1 0.2 65.3 0.0° 0.2
s 1983/84 © 0.0 " 0. ‘60.8 - 0 0.0
. . 1971; 76; 83/84 0.0 0.2 67.:4 0.0 0 0.1
Lethbridge? ) o . ,
1971 0.3 0.0 - 79.0 1.8 0.2
: 1976 0.4 0.0 0.1 76.1 2.6 - 0.0
g ' 1983/84 wW.4 0.1 0.1 74.3 - 2.5 0.0
s 1971; .76; 83/84 0.4 . 0.0 0.0 76.2 2.3 0.1
- 'S . . . ‘o
L ,
I ' * Medicine Hat? : . ‘ -
1971 0l g 00 . .. 0.0 79.5 Q.0
1976\ 0.2 0.0 0.0 68.6 -
® 1983/84 0.0 - 0.0 - 0.1 58.2 -
S 19Tl 763 83/84 0.1 0.0 - 0.0 67.1 0.0
"Red. Deer? \ , oo
1971 0.4 . 1.0, 0.2 . 0.1 .. 73.9
1976 0.4 . 0.7 0.2 0.4 “ N. 68.8
1983/84 | 0.4 8.7 - 0.1 - s
1971; 76; 83/84 0.4 10.8° 0.1 0.2 - 68.3
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high_ reseurce dependency oOn hospitals within their respective

o

districts.
4.8.2  Provider Perspectivt

Comitment indices (CIs) Were calculated to estimate the extent

to which selected grouos of hosbﬂ;als allocated Cafaiovascular

resources to particular: dis Accordlngly, “acute care hospltals '
in- Alberta we%e aggregated Jto l;,eflect (l)ﬁ ;he comrnltment ~of -

. +
metropolltan regional, and rural hospltals, (2) the - servrce
£ Qi gt © Ay . i ‘\t

,comtnltment of hospitals located in the six reglonal dlvrsmns of tk e(

province; and (3) the. c;ommltment of Metro-Calgary and Metro-Edmonton
hospitals to: patients within selected dlstrlcts |

Table 12 presents the CIs for the metropolitan reglonal and
rural h/OSpltal groups by patient Orlgln and destmatln An mverse

~

relatlonship was revealed between the level of care avallable w1th1n a
L 4

. hospltal group and the commitment - of that group to patlents within

thelr “home - dlstnct ACCOfdlﬂle. metropolltan hOSpltals exh:)olted

the lowest resource commitment - (70.8 ‘percent USRE overall) to

. .cardiovascular patlents from’ .metropolltan districts, while rural

hospitals demonstrated the highest r$80urce camrtment (96.0 percent

USRE overall) s for cartuovascular panents of rural dlStI‘lCts
»

-REQiOnal hospitals, which typically offer pnmary and Secondary levels
of care, had a servrce commitment to I‘EQional patients rangmg betweqn :

.the CIs of metropolitan and rural hOSpj_tals. Ovetr tlme the resource

commi. tment of\metropolj.tan and regional hospltals to thEil' respectlvef
districts 1ndicated corﬁrstenapy 'dqueasmg trends, while the



s
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Table 12 | ~ /ﬁﬁ}

»

Commitment Indices! for Metropolitan, Regic:nal and
Rural Divisions: |1971 1976, 1983/84

: Utlllzatlon Patlent

Measure 0r1g1n

Patient Destination
*bt—mpolilan Regional Rural
) Hospitals' Hospitals Ho§p1tals

USRE %  + Metropolitan
Districts

1971
1976

- 1983/84 " .
1971; 76; 83/84

Regional Districts

1971,
1976

1983/84 S

1971; 76 83/84

ow

Rural Districts

1971
1976
1983/84
1971, 76 83/84 .

1

| .

! "

[ 76.1 1.0 2.2 -
70.7 0.7 2.0 F
67.6 0.9 2.1
70.8 0.9 EYR:

3,1 86.4 1.8
4.5 = 85.3 2.2
5.2 - 79.8 1.7
4.4 83.2 Ly
20.8 12.7 . 96.0
24.8 . . 14,0 95.9
27.3 4 19.3 96.3 -
8 5.9

- 24,

1 Indices are.calcllated as peréeﬁtages\ fofﬂF
-("Unlted“States Reimbursement Equ1valent") '
of CIs ‘over. all dLStIlCts for o glven

3100 percent

15 "'.95113,

LI
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commitment of rural hdspitals to rural diseﬁﬁs : rem‘air%d -stable
during the ‘13—year" period. Ay

| Drigin-destination . matrice“s\also revealed "‘the commitment of
tropolitan, regional, and rural h}spxtals to cardiovascular patients

.residing outSide their home districts of . Sign;.ficance was the

increasing allocation of metropolitan hospital resounces to rural~

residents, rising from 20.8 percent USRE in 1971-td 27. 3 percent USRE '

in 1983/84, To a lesser extent, the allocatlon of regional hospital ‘

‘resources to rural Patients also 1ncreased during the stbdy \perlod
1ncreasmg f‘rom 12,7 percent USRE in 1971 to g .3 percent USRE in
1983/84. Thus, between 1971 .and 1983/84 ‘metropolitan and regional

:'/v” hospitals devoted decreasing amounts “of cardiovascular. resources to

.

residents within- theJr respective areas, and concurrently‘, demon-
strated a marked 1ncreased c;munitment of resources to cardrovascular
petients f‘rom rural districts ' ' , - h

Comm1tment indices. were ?lsb, ca}culeted to estiniate” the

"\
commtmerrt of the six. regional
[4

Jpatient,s "~w1thin and out51de of their respective districts (Table 13).

AN " .., a

! éa:ﬁ‘?wn "o‘f cardio»)ascular resourpes oy the“ Grande Prairie,

i

Medipi’ﬂe Hat, and Red Deer hospitals tc% resitents within their own[

regions slightly increased between 1971 . and 1983/84 Vlhlle the

resource commitments by tbe Calgary, Ednor(ton, and Lethbridge hospital
gx*oups to their respective residents declined over time ‘
with regard ts::r the resourc; camutment of hospital gr0ups to

ts residing egﬁim of

4 ir reSpective regions, the Calgary”
29 / ’

, "-.‘.‘».;315 consistently increased their proportion of cardiovescular

ogLCe to Qatie\ts from the Lethbridge, Medicine Hat and Red Deer
,‘N ”I ' . / ‘ . . .

P

hospital _groups -, to cardmvéscylar' :
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K Table 13 0..
u—it-mt Inrucesl far Six Regional mvmors': -
K . 1971 1976, 19683/84
) , ]
o : Patient Destinati s . L
, Patient , : a Lo ’
Utilization origin- L Grande iedlc%m
. Measure Districts Calgery  Edmonton  Prairie?  LethbridgeZ,  Hat Red Deer?
. y & v
USRE % Calgary ’ :
’ . - 1971 . 92.7 1.6 - 1.1 1.4 1.7
. 1976 . 89.9 0.8 0.9 1.6 2.2 1.8
1983/84 83.6 1.1 0.1 12 0.4 2.4
1971; 76; 83/84 87.9 1.2 0.3 1. 1.3 2.0
- 1
Edgmonton . . ‘
1971 0.7 91.7 2.8 0.2 0.8 7.3
1976 0.7 90.8 2.3 2 0.3 0.1 6.1 .
. 1983/84 - 2.9 - 91.5 1.9 0,4 ‘0.4 6.5
1971; 76; 83/84 ., 1.6 91.3 2.3 0.3 0.4 6.6
, ,
Grar‘kde Pragle
1571 . 0.2 z.1 97.2 - - 0.1
1976 0.0 3.8 96.4 0.1 0.2
1983/84 0.3 4.1 97.9 0.0 -
y 19715 76; 83/84 . " 0.2 C 3 N 97.2, 0.0 - 0.1
- ’
Lethb‘ridge_\ : .
R 1) 3.9 1.1 - - 97.8 0.1’ - 0.1
. 1976 5.5 0.7 0.1 97.0 0.1 0.6
" 1983/84 6.2 0.3 - 96.6 0.2 0.1 -
1978 76; 83/84 5.4 0.6 0.0 97.1 - 0.2 6.3
Megicine Hat, -~ . ' .
- 1971 ' 1.2 “0.3. - 0.8 97.7 -
! 1976 2.2 0.3 D s 1% 97.5 -
1983/84 3.4 0.2 S R TR 99.0 -
. 1971; 76; 83/84. 2.4 0.2:-. !°0.0 y _ 98.1 -
' Red Deer . . -
. o 197}, v L 3.2 - 0.2 0.1 ©90.8
Sk oY 11976 o 1.7 3.6, 0.4 £ 0.0 - © 91,3
S LR - 1983/84 3.8 .29 1 0.1 0.0 o= = 909
e 1971; 76;,53/81. 2.5 3.2 0.2 0.3 p.0 91.0

1 Indices. are calculated as percentages for cardlovascular charges {"United Stat.es Remoursanent

(»:quivalent").N Theoretlcally, the sum of Cls over all districts for.a given hospital group and

year is 100 percent

The canplete absence of the utili

/

of . the unlization measure is denoted by *Q.0"..

ion measyre is oenqted by e,

LS

The relatively low \'requency i

N

b

13

A
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Hospltal o " .. ... Hospital . SR
" Code Hospital Name L -~ ~Code  Hogpital Name .
T 3 . e . T . e Co
: S8l - Mary’ Inmaculate 105 . Two Hills Municipdl
o (Mundare) - . " 106  Valleyview General
» T 82r  Myrnam Municipdl . . 107 ,St Joseph's ‘

‘ 83  .0lds Municipal . - . | R (Vegrev1lle) .
N 84 . "Big C0R§ ry (Oyen). f 108" Vermlllon Mun1c1pal
.85 - Peace. River Mun1c1pal 109 Viking Municipal -

- .86 Picture Butte Municipal = . 110" Our Lady's (Vllna)

L 87 ' St. Vlncent s, (Plncher ~ 7 11l . Vulcan Municipal
t.t . .- Creek) : . 2112 7 Wainwri ht General
-7 88 _ “Ponoka Gereral . . 113 Immaculata (Westlock)
© 89 ~ Provost Municipal 114 . Wetaskiwin Munic1pal
90 St. Joseph's (Radway) '.115 - Mary:Immaculate =~
- +91. . - Raymond®unicipal - ©.. . '(Willingdon)
92 - - Red Deer General \\; C 7 116 'Whitecourt Gemeral
93 ' -Rimbey General ~ ' 117 - - Fort McMurray. - .
94 " 'Rocky Mountain House = . 118 - Stave Lake General -
A General - - 119 .. Sundre. General .«
95 ~George McDougall (Smoky 1 120 - jSturgeon General . -
L. Lake). . .- e , -(St. Albert)
96 ' Holy Cross (Splrlt S 121 ;Grande Cache General .
. oo River) = 122 Redwater General .
: .97 ~Stettler Mun1c1pal : 123 High Level Comnunity
©98 .- Stony Plain Nunlclpal 125 - Cnarles. Camsell -
99 St. Therese (St. Paul) - - = “(Edmonton) *
/100, Taper General | 126+ Colonel Belcher o
101 Three Hills Munic1pal e : (Calgary)
L o102 Tofield Municipal . . 301 . Blood Indian (Cardston)v
R 103 - St. Mary's (Trochu) 302 Medley (CFB Cold Lake)

104 Turner Valley Mun;c;pal
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¥ e af __ 279
v /' i : .v !
'\,/ BA HOSPITAL AGGIEGATES
T ‘ o '. | | | ) ‘ ) ' ~
v Hospital Div1slons‘l °Hospital Codes
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