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ABSTRACT

Over the past two dacadesx social, and technological
changes have impacted the field of acute padiatric‘cafe
such that it now.serves a smaller proportion of ths
population, encounters more complex cases, supports mbre
‘highly't}ained pediatric specialists and tends to hos-
pitalize children less often. The health service sector,
jchallengéd to respona to such changes, reduires the\sup—
port.of an information base regarding the pediatric
population and its patterné of utilization. These plan-
ning.information neéds constituted the impetus for this
study.

The data bases Fram uhiqh the pediatric-specific
information was derived consistéd of all PAS separatidn
abstracts generated by Alberta acute cars hospitals from
1971 through 1980/81, Alberta hospital Annual Returns for

o

the same period, and census data for 1971, 1976 and 1981.

The methodological strategy was to‘gndertake a'describi
tive investigatioﬁ bF pediatrfﬁ'per—caﬁité Utilization_
patterns in Alberta, over time, uhilé,differentiating
levels of utilization relative to intensity/complexity
through the use of.levels of Car; categorieé. Several
gnalytical methads uere'employed to examine pediatric
utilization from provincial, d{strict,‘and'regional

levels of aggregation. Patterns of patient‘movement

iv



wers examined from both community-based and provider-

» based‘persgeptives. Finally, patient™movement patterns

were used to‘estimate the proportion of utilization which

could be attributed to tertiary level care.
The salient results of this descriptive-invastigation
include:

1) Pediatric utilization rates of Alberta hospital ser-
vices declined substantially between 1971 and 1980/81.
(Datient—day rates dropped by more thaﬁ 40%) .

2) Areas with a full spectrum of service (tertiary,
secondary and primary care) experienced lower utili-
zation rates than did areas with partial spectrum
services. |

. e

3) Patient movsmsnts tended to establish a natural pat-
tern of regiohaliZation For.acute pediatric care
which uaé becoming more propounFed over time.

4) Children from the Grande Drairie region ware nearly
as likely to receive psdiatric care outside thei:
%ome region as théy‘uere to receive care in the
Grande Prairie region.

5) Based 6n commitment indices; it appeared that the
Univers;ty Hospital in Edmonton and the Foothills
Hospital.in Calgary functioned as the major pediatric
tertiary referral centers in Alberta. The Alberta
Children's Heospital did noﬁ manifest similar reFerfal

o

center characteristics during the study period.



6)° For 1980/81, apprhximétgly 45,000 (15%) of pediatric
patient;days were attrithed to tertiary leQel care.
. Assgming\BS% octupancy, these dayé were sstimated to
 ”rquire” 145 tertiary care pediatric beds in
Alberta.

" Results of this invastigation were entirely descriptive
and were relevant only to the 1971 - 1980/81 time period.
On the basis of these results, recommsndations for policy

considerations and further research were offered.

vi
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CHAPTER I
INTRODUCTION

The Canadian health care delivery system is being
_challénged to respond to rapid medical and technological
advanbes; altering patterns of utilization, and increas- ¢
ing financial constraints. Within this m¥lieu of change,
farsighted planning is needed to,guide the evolution of
the system toward a configuration which engenders effect-
“ive and efficient provision of health services. Suéh
planning requires information regarding the current system
of delivery so that the new and developing modes of ser-
vice can be rationally integrated into the system at large.

Many facets of the health care delivery system are
undergoing evolutionafy changes and are therefore having
to plan responses torthese transformations. " One facet of
particular interest to many‘Albertahs is thét of pediatric
care. The pediatric sector, as with any other health care
sector uhdefgoing metamorphosis, therefore, requires an
information base from which to launch its plans for res-
ponse to that chahge. In rBSponée to this need, an
examinat%on of selected aspects of pediatric services and
utilization patterns, for the time period from 1971 to

I

1981, was undertaken.

1.1 Nature of the Problem
There have been a number of social and medical changes

over the last two decades uhiéh have influenced patferns of



pediatric service deliuery and utilization. Such transfur-
mations included changes‘in the population structure,
changihg patterns of pediatric morbidity and changing paf—
\\terns of pediatric practice (Pless, 1974). With reggrd‘to
\ﬁhe population, the children of the "baby boom" in the
nineteen fifties and early sixties wsre older and passing
beyond the "pediatric" age groups. By 1976 for-example,

the u;c :ction of the Canadian popﬁlation "pyramid"
uas‘aﬁ\th 'S to 19 ysar age groupv(Duallet, 1979). With
regard %o pgdiatric morbidity, communicable diseases were
coming under better control (Robinson and Clarke, 1980),
likely due to'échool health and immunization programs. 0On
the other hand, medical and tachnological advances began to
increase survival of otherwise fatal conditions,'giuiné rise
fo newly recognized aspects of morbidity in areas such as
neonatology and congenital anomalies. . With regard to pat-
terns of practice, the iné:easing.specialiZation of medioine\\
had extended into the/Pield of pediatries such that pedi-
atric surgeons, pediatric anesthetists, and similar |
subspecialists began to develop areas of expert%ée. In
addition, patterns of practice were dhanging inqyesponse

to increasing concern regarding the apparent menfél and
.emotionai trauma experienced by children being hospitalized
(Shore, 1965). As a result, efforts were made to limit
hoSpitalizaﬁioh trauma by shortengﬁg hospital stays, avoid-

ing unnecessary admissions and d981gn1ng Chlld centered

env1ronments For hospitalization (Bonglovannl, 1963;



-

Robinson and Clarke, 1980).

In a éapsule, it appeared that in the early nineteen
eighties, as compared to the early sixties, the field of
pediatric acute care served a sméller proportion of the
population, encountered more complex cases, supported more
highly trained pediatric specialists- and subspecialists,
tended to hospitalize children less often, and tended to
be moré concerned for the mental health of hospitalized
children. Given these changss, a movément for the assess-—
ment and reorgan}Zation of health service delivery for
children has gained public recognition and appeal across
the country as well as in Alberta, ’

With respect to Alberta, the Albefta Children's Hos-
pital in Calgary has recently consolidated pediatric
services, to some extent, in that' city and has expanded
services to offer a fange of ambulatory services and
psychosocial support services. In-.Edmonton, the Northérn' R
Alberta Children's Hospital Foundation is supporting and
encouraging the conéep% of centralizing pediatric services
in a specialized facility. The fFoundation Feelé that §uch
a facility would attract highly'traiﬁed personnel and pro-
vide a needed tertiary referral and teaching center for
Dediafrics (Bain, 1979; Duncan and McCoy, 1979).

| Assessments of current service delivery and proposalsl
for service reorganization bﬁth require the support of sub-
stantial inFormétion bases so that rational comparisons and

decisions can be made. UWith regard to pediatric services,



volumeé of ut;lizétioq data”were available but\they had not
been analyzed or organized into a comprehensiblé information
base. ‘Information which would be necessary in pianning for
a possible reorganization of pediatrichervices would in-
clude: 1) a profile of the Alberta pediatric population and
its disease experiénce, 2) patterns of hospital usé and
trends in utilization over time, 3) variations in éaﬁterns
of use among regioné and demographically disparate areas,

4) patterns of referral and patient movement acfoss regions,
and -5) varyiﬁg intensity of use or neéd as implied by leﬁels
of caré. These plahning information needs constituted the
impetus for thiiiinvestigation. The information needs‘uere
viewed from a methodological perSpectiVe. Consequently, an
exploratory analysis of pediatric utilization data was

undertaken to translate the data,‘throhgh descriptive stat-

istics, into meaningful information.

1.2 Purpose and Ob jectives

The purpose of this investigation wa. -0 explore pat-

~terns of utilization of acute hospital pedia “ervices
in Alberta, with particular emphasis on pzf e " use
relative‘to ieueis of care, so as to develop =n “matiaon

base for planning tHe future of pediatric c>rvi_--
Alberta. The information base was foundec on - “=-

"1971 to 1981, longitudinal analysis of pediatric u- 1. at-
ion data and age-sex adjusted population deta. Ir orcer

to develop information which would be valuable to the

€



planning process, the following objectives were established:

1. To identify‘the level of acute care huspital ser-
vice utilization by the Alberta pediatric
population, aﬁd its sub-populations, and associated
trends in utilization over a ten year period.

2. To identify and campare district and regional
utilization rates over time fram e "community;
based" perspective.

3. To identify patterns of patient movement from both
community-based and providerﬁbased perspectives.
From the latter perspective pattern:'éf use relat-
ive to specific hospitals Or‘hospital groups would
‘be determined.

4. To identif& and compare disgase specific patterns
of utilization with .a vieu toward developing
comparisons of utiliZation by levels of care based
on diagnostic groupings. |

S. To estimate the extent of pediatric service Qtili—
zation in.Alherta, which could be classified as

tertiary level care.

1.3 Significance of the Study . - 3

Issues rslated tP pediatric servicss baﬁ often be.dis;
torted by the emoticnalism and enormous public pressure
generated by various interest groups which tout the altruism
of care for sick children. Rational discussion of the

issues then tends to become clouded and the situation

)



becomes politically sensitive. Given such a scenario, a
well documented information base is a prerequisite for
rational decision making. Ths\inhereht value of the
information base in decision support is dependent

upon the degree to which it can operate as the objective
balance to"subjectively ueightad social, political and
gconomic factors. i

A Soﬁnd information base is also valuable in its
potential role as a baseline from which to Forecast future
resource needs. The blanning process for resource allocat-
ions, for example, is judiciously begun by examining past
patterns of use and apparent need. Direct examination of
need would of course he most valuable znd desirable. Yet,
'without clear definitions and valid measures of need,
information regarding utilization provides the closest
approximation.

‘This study is also considered significant from a
methodological perspective. Actual utilization patterns )
for one specialty service--pediatrics--are to be quanti-
tatiﬁely analysed. Such épecialty spebific analyses are
recognized by several authors as a valuable step toward
understanding the components of compositewptilization
patterns (Studnicki, 1975b; Toll, 1982). The use of
population-based measures to calculate per capita pediatric
utilization rates enables meaningful comparisons among

districts and regions within Alberta. Patient origin-

destination analyses will bring to bear a variety of



utilization‘determinants such as pétieht preFerences, ged—'
graphical factors, and physician reféffal patterhs, thch
are not easily axamined or accountéd for through other
analyses. 'Finally, the estimation of tertiary-éa:e needs
contributes an added dimension to the traditional analyses
of utilization patterns. The added dimension is the recoé—
nition that utilization. of hospital resources occuTs . at
va.ying lévgls of intensity which are relevant to planning
the provision o%.service.

Toa the author's RnOuledge, this type of invéstigaﬁidn
"Has not been édnducted for pediatric acute hospital ser-+
Qices: The investigatiocn could however be considerad a>
.comp081te of pfév1ous waork. 1n UtlllZatlDﬂ in that it draus
experience from other studles‘(Dainel&_uglson, 1975; Raaso&,
1979, MacDonaid, 1982, Toll, 1982)~to éppiy.to pediatrics; :"
For this investigation the combination of quantitaéive and
vqeglitative analyses of past utilization patterns uwas
intended to aid in: 1) aésessmegt of Feasibility p?.re—
gionalizing pediatric serviées, and 2) planning Fof
Cost—eFFective and eFFicith ajlocgtion of resources,

particularly those for tertiary care.

1.4 Assumptidns and Limitations
This section outlines the assumptions and limitations
which provide the groundrules and boundariss for this

~1lnvestigation.



1.4.1 Assumptions

The following assumptions are prerequisites to the
étudy methodology.
1.‘ The Alberta health care system Functionsvas a “closed
. system." This aSsumption connotes the exclusion of Alberta
residents who were édmifted to.non—Alberté hospitals and
non-Alberta residents who were admitted to Alberta hos-
‘pitalé. The secondary assumption ié that the above
exclusiéné would have little impact 6n the.overalifpatterns
of utilizatian. |
2. The sfudy areas can be meaningfully divided into
mutually exclusive and exhaustive geographiic areas. Tha
existing general hospital districts (GHDs) areiappropriate
to such geogfaphic divisions. In addition, GHDs cén be
aggregated into larger regions uh@ch‘are Sonsistent'uith
patient mouemenf énd referral patterns;
3. It is possible to differentiate between threeilevels
of care, each representihg §‘refative degree of complexity
and intensity of service. The levels of care, primary,
secondary and tertiary,ware successively inclusive such"
‘that tertiary care, the most complex and intehse leyel.of
care, also subsumes primary and secoadary'care.
'4. The basic needs of the service population, within
sach level df care (primary,'secondary,‘and tertiary),
are approximately equivalent. |
5. The terfiary level of care,'charapterized by’high

concentrations of technology and specialized personnel,



are very resource intensive and therefore have great

1mpllcat10ns for resource allocatlon plannlng.

1.4.2 Limitations ‘ ; =

The limitations listed below are the methodological
and data related restraints associated with this inveéti;
gation. | |
1. The'pediatric utilization data and census data were
obtained from government sources. Uerdficaﬁion\of_daté
reliability and validity was therefore not poésible. |
However, becauss these data were routinely éubiected to
quality Control checks, this limitatién was Hot con- |
sidered to be of major consequence.
2. Cbmpilation of the utilization data ié;é Cﬁmplexvand
voluminous task. Consequently, the most recent data
available were over two years old. - |
3. By virtue of qsihg‘Professidnal_Ac£ivities Study (PAS)
data, the number of individual patieﬁts cannot be identi-
fied, Instead the unit of analy81s is separatlon eplsode.
Patients with repeated adm1831on -discharge BplSOdBS could
therefore inflate ths number of separatioqs above the_
number of actual patienfs.
4. Location of patient origin ués coded by PAS according
to hospital diétriqt. Tﬁe PAS definition of dist;ict'
patient origin, rather than a”point locatian‘of origin,

was therefore adopted for this investigation.
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period.
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3. The scope oF this’ investigation did not demand an

exhaustive examination of all diagnostic categories which

described pediatric morbidity. Sixteen specific categories

were selected, based on relatiuely subjective criteria, for
detailed examinatioh. =
6. The ten yearhtime span,oFAdata limited the homogeniety
of somse diegnostic categcries over tiﬁe in that #he diag-
nostic coding systemvuas revised tuice‘duringjthe ten year®
7. APopulation data uere'auailable/cnly for ‘the census

years 1971, 1976 and 1981. Consequently,lpopulation

_estimates had to be used for interim years.

.8. Analyses wers exclusively oriented to descriptive

statistics and as such, were only expected to demonstrate
associations, not to prOVide svidence for causal infer—

ences.

9. The ihvestigation was limited to providing information

regarding past pediatric utilization. Because there uas

i

no baSis from uhich to evaluate utilization, no a?EeSSment

was attempted Uith respect to the appropriateness ‘of the

level of pediatric utilization.

1.5 Definition of Terms Co 0
The follouwing definitions provide clarification for
. s M ]

terms used in this_investigation. /

1. Acute Pediatric Services: refefs to both diagnostic

and treatment endeavors involving hospital inpatients uho

\



are under 15 years of agse, excluding newborns. Services
rendered to pediatric outpatients are not included.

2. Average Length of S£ay (ALOS): is the average number
of days accumulated by pediatric patients who were separ-
ated from the facilities under study during a specified
time period. It is Calculatéd by dividing total pediatric
patient déys by the number of pediatric separations for a
specific time‘period.

3., Levels of Care: are conceptual categories which rep-
resent relative degrees®of i: 1sity/complexity in the
.,seruice and care of inpatienﬁs. The terms priméfy, second-
ary and tértiary are used to denote three relative leveis
of service or care. UWhen applied to diseases the three.
categories represént varying levels of care typically re-
guired for a given diseass. Primary levé%ycare requi:es
the provision of a large number of basic éervices; tertiary
care requires uncommon and highly specialized services
while secondéry care requires more than basic services but
not highly specialized services. When these deécriptive
Cétegories are applied to hospitals,.they represent vary;
ing levels of service which a hospifal is equipped and
staffed ‘to provide (Toll, 1982, pp. 12-13). .
4, Pétignt Days (DAYS): are the total number of days
spent. in hospital by pediatric in-patients during a
speci?iéd time period.

S. Pafient Destination: is the acute care hospital to

which a pediatric patient is admitted.

3

1M1
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6. Patient Origin: 1is the hospitai district in which
the pediatric patient resides.

7. Pediatric Population: refers to all children under
the age of fifteen as determined by a federal census or
as estimated by intercensal year interpolation.

8. Separation (SEP): is the discharge or death of a
pediatric inpatient.

9. Service Pbpulation: refers to the age-sex adjusted
census- population of a particular area. Provincial or
hospital district service populations are equivalent to
the age-sex adjusted census populations for ths province
or.the hospital district respecéivelyt However, the term
is used someuhat differently when it is applied to hos-
pital seruice'populations.b In this case the service
population is not associated with a specific beographic
area but represents an age-sex adjusted "population" or

number of persc s v .-" could be described as potential

users of the hc.: -al .ader study.

1.6 Format of the Thesis

The text of fhis'thesis has been divided into five
pﬁapters.o The preceding introduction constitutes
Chapter I. Thelfoundation for the investigati@h.is devel-
.oﬁed through a selective review of the literature which is
containedwin Chapter iI. Chapters III and IV provide the
methodology and the discu%éion of data ana;yses respepi-
ively. A summary, a synopsis of major Findings, aqd

resulting conclusions are presented in Chapter V.



CHAPTER Il

A SELECTIVE REVIEW OF THE LITERATURE

The purpose b% the literature reﬁieu 1s to proyide a
contektuél foundation for thezresearch objectives and to
describe the theoretical antecedents of the research
methddology. The.revieu is divided into five components:

1) a description of the caonceptual model of pediatric
utilization developéd for this investigation, 2) a present-
ation and discussion of determinants of utilization and
pediatric utilization in particular, 3) a presentation and
discussion of classification methodsfand their applications,
4) a revieuw of patient origin-destination studies,

and 5) a summary.

2.1 Conceptual Framework

Most issues .can be_vieue: zom a variety QF perspect-
ives. In tﬁe case of a research question, a 'delineated
perspective from which to view the problem is a fundamental
step ih the attempt to-investigate‘the QUestibn and inter-
pret the related findings. The utilization of pediatric
services has been investigated from various perspectivés
but none has become a commonly accepted theory of, or
approach to pediatric utilization. Cangruent with the
process of theory euoiution, the literéture stiil seems to
be Fbcuéed on the development and linkage of concepts into

models. Unfortunately, none of the models were expressly

13
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developed for pediatric utilization:

A conceptual model was therefore developed for the
purposes of this investigation. It was intended to conform
to Churchman's idea of dynamic .systems (Churchman, 1968).

It is a generic type model, a syﬁthesis of other models
relevant to hOSpital\use in general. In its generic.form

it can be applied to service specialties, including pediat--
rics. The transferability of. the model from generic to
specific areas of utilization was based aon the assumption
that the fundamental concepts of utilization and their
linkages were universal; while it was the determinénts of
specific utilization patterns and their reiatiue influences
'uhich,"speciglized” the model. The model which was devel-
oped uwas inténded to be useful in: 1) providing an overall
system perspective, 2) illustrating various relationships
uithinvthe system, 3) providing a ffameuork with which to
organize exiéting information gggsliteraturé, and 4) provid-=
ing a basis with which to interpret Findinger”

The model was develgped from many sources but was most
heavily influenced by the work of JéFFers,"Bognanno and
Bartlett (1971), which offered a consumer- merket perspective:
of'utilization; and of Andersen and Newman (1973) which
suggested a soclal systems type perspective of utilization.
The Composiﬁe model for this investigation conséquently
includedvthe ma jor conceptual factors of need, demanrd,

supply, environment and their intersection, utilization

(see Figure 1). o ﬂ
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FIGURE 1
. N ., |
CONCEPTUAL MODEL OF HEALTH SERVICES UTILIZATION
APPLICABLE TO PEDIATRIC SERVICES

D = DEMAND: SERVICE REQUISITIONS
N = NEED: PRESENCE OF DISEASE . '
S =SUPPLY: ACCESSIBLE RESOURCES \



In essehce the model recognizes two levels of deter-
minants, individual énd environmental, each representing
a level of research and thinking regarding utilizatiaon.
For example, some studies focus on characteristics of the
individual which influence utilization (Colle and

Grossman; 1978) while others focus on aggregate population

. characteristics (Jeffers, Bognanno and Bartlett, 1971).

The individual level of determinants is divided inta

_ three components; determinants related to need, demand,

and supply. Individual determinants of need relate to

the presence of illness or diseése and include such factors

-as vulnerability Or susceptibility to disease, intensity of

existing disease, and health status. Individual datermin-

ants of ‘demand relate to requisitions for se  vice and are

inFluencéd by such factors as concepts of and attitudes_
touard health, and family support resources. Individual
determinants of supply relate to the gccessibility of
resourees to the individual and are influenced by such
Factorsvas proximity of residence to care facility and
ease and cost of transportation. |

THe environmental level of determinants is. also
divided into three components; dgterminants related to

need, demand and supply. Environmental determinants of

" need include such factors of disease prevalence in the

population and disease virulence. Environmental deter—
minants of demand include such factors as social norms

and social or community support systems. Environmental

16
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daterminants of supply include such Factgrs as the economic
milieu, the political milieu, and the extent of diagnostic
and treatment related technologiés.

According to the.model utilization them is a function
of, or -he intersection OF, the interactive influences of
need, demand and supply, both on an individual level and
broader:enuironméntal level. The actual nature of inter-
action among need, demand and supply is however not
understood and is therefore illustrated simply by the
intersection of circles or'spheres of relevance.

In the following sections{-the major conceptual com-
ponents of this model are discussed in relation to the

literature.

2.&.1 Need

The concept of need has been defined and discussed in
many ways. Many authors describe need For;health services
as the health éervices a'physician, or other health profeéj
sional, considers that a person or population ought to use |
(Arrou, 1963; Boulding, 1966; Feldstein, 1967; MacStravic,
1978; Soderstrom, 1978). ODonabedian (1973) offers a moder-
ated definition by suggesting need be considered as any
disturbance in health and well-being, as perqeived by either
the individual or a health proFeésidnal. Andersen and
Newuman (1973) seem to agree with Donabedian's view by rec-
ognizing two aspects. of "illness lsvel," one as perceived
by the individual and the second as evaiuated by a physic-

ian. Jeffers et al (1971) houevar, termed such patient

17
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perceptions as "uants.f

Other authors tend to minimize the role of health
professionals‘in detsrmining need by arguing that need
is actually socially defined in terms of relative, rather
than absoluts, socio-economic situations (Boulding, 1966;
Field, 1973). Still other;authors.retreat from the coﬁ—
cept of need in.Favor of the view that manifésﬁ demand
for-health Services is a proxXy for need (Maynard, 1979;
Stone, 1580). Fuchs (1968) went sa #ar as to argue that
the con;ept of need was too imprecise to be of any
analytiéal value. THis may be true in the sense that’
need is too ambiguous for valid measurement but this
sﬁould not negate the validity of the concept itself.

For purposes of this investigation, fhe operational‘
deFiHition of need for healtH service u;e ié: the pre-
sence of illness of disease as determined by a health
care professional. The use of the word disease in this
operationalVQeFinition should be interpreted liberally as
to include altered states of ueil—being (Antonovsky,
1980). The role of the individual (or the parents) in
recognizing need is not included in this definition. It
_can therefore be considered as a "medical” definition of
need. The individual or parental role is instead seen as

‘one of generating demand through "wants" for service.

2.1.2 Demand
Much of the literature on demand faor health services

is written by economic theorists (Arrow, 1963; Evans, 1974;



- Grossman, 1979; Newhouse, 1375; Vertinsky & Uyeno, 1973).
It is unlikely that the actual care-seeking behavior cun;
forms to the laws of classic market economics due to major
uncertainties, such as the stochastic nature of illness and
the uninformed, or dependent, consumer, which are not
accounted for . in the well-defined economic model
(Donabedian, 1973). However, the concept of demand is
génerally recognized in the literagure as a companent of
utilization. The definitions of the concept huuever are
as varied as thqse for need.

Demand has been described as belng maﬁifest when a
person approaches the medical system requesting care
(Boulding, 1966, Cooper, 1974). However, as with the
Concept-bF-need, two persDectiveé emerge; oné of patient
generated demand and the other of .physician generated
demand (Stoddard & Barer, 1980). Feldstein (1967) recog-
nizes the two perspectives by describing "initial" patient
generated. demand, and subsequent "derived" demand I:esulvt—~
ing from fhe physician's action. The central confusion
regarding definitions of demand is thét researchers have
frequently Failéd-to distinguish between demand and
utilization (m;CDonald, 1982). Feldstein (1967) Fér

example equates demand and utilization, For>purp5§es‘of

analysis. The conceptual deficiency of equating utilizat-

ion and demand is that unmet demand is ignored and

overuse is unquestioned.

19
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The confusion regarding the nature of demand is
deepened by the use of demand as a proxy for need, as
noted previously. Jeffers et al (1971) attempted to
clarify this point by arguing that demand for medical
services was a market behavior related to consumer
"wants," rather than an identifiable, unique quantity
of medical services. Need on the other hand, was an
unique quantity of service which was related tobbio—
logical and psychological health as perceived by expert
medical opinion. The concepts of need and demand as
described above, could not be equaﬁfd or used 1inter-
changeably because of thsir inherently different nature;
demand being a "functional market behavioral relation-
ship" (Jz2ffers et al, 1971, p. 57) and need being an
identifiable quantity of servicé. |

The operational definition of demand for thé con-
ceptual model in Figure 1 is: health care services
requisitioned by the patient, or the patient's parents.
‘The role of thé physician is excluded from this concept
of demand, but is included in the ovefall model via the

need concept.

291.3 Supply

»Supply is another concept uHich is borrouwsd from
classic market economics and as such, is the conceptual
companion of demand. As with demand houevér, it is

unlikely that supply influences utilization or consumer
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behavior, in accordance with the laws of classic econo-
mic supply (Arrow, 1963; Cullis & Wast, 1979). It is
although, difficult to dispute that the level DF‘service
supply influences service utilization in some fashion
(Soderstrom, 1978). Limited supply for example, could
limit utilization. It is the mechanism and impact of
supply on utilization which are ndt Clearly.gndérstood.

The ogoncept of supply relevant to the health system
1s oftan df?cussed in the literature in terms of, dr in
relation to,\wesource allocation and Qistribution, and
the resultiné affects on utilization (Anderson, 1976;
Maynard, 1979; Office of Health'Ecqnomics, 1979). Per-
haps one of the most notable areas/of discussion is that
of hospital bed supply. Sesyeral researchers demonstrated
that increased local bed supply was directly associated
with increased local utilization (Anderson, 1973; Roemer,
1961a; Roemer, 1961b; Raosenthal, 1965). A debate then
arose regarding the reason for this association; whether
it was spurious in that some antecedent factor was caus-
ally rélated to both supply and utiliZation or whether
the association betueen supply and utilizqtion was causal,
Harris (1975a & 1975b) addressed this iésue by uéing path
analysis tao compare;the alternative explanations. His
research supported tHe caysal, rather than the spurious,
association, |

For purposes of this investigation, and its conceptual

model, supply is defined as the amount, type, and level of



22

‘Tesources available and accessvible to thé patient. The
term resources should be loosely interp:éted to covef,
health éére pérgohnel,.Facilities, beds, and related
services. Such a broad definition was eétablished S0 -as
to include resource allocation and distribution under the

rubric of supply.

2.1.4 Environment
The concept of enﬁironmenf ié includéd in the model
to represent dimensions of influence on utilization which -
are beyond the level of the individual patient. It rep- |
resents t%e-physio—demograqfic, spcietal, political,
economic, and organizational factors which influence need,
demand, supply, and ultimate;y, utilization.
This sécond level of ‘influence is discu;sed inlthe
literature in terms of systemic or pervasive factors which
affect not only the iﬁaiuidual but the population as a
whole. Andersen (1976) noted that some research examines
Characteristicsbof individual patients, with respect to
utilization, while other researﬁh examines‘aggregate
population characteristics. Andersen expands this aggre-
gate perspective to develop a "social systems" model of
hospital utilization which includes a set of social,
demographic,.and economic variables. Andersen and Newman /-///,\\\
(1973) also recognized the influence of aggregate Faqugg/
on utilization by includiné "characteristicsvof the hé&}%q
services delivery éystem," in addition to "individual 2



determinants'of utilization," in their model. Similariy,
Herris noted that hospitalization uas‘a "sdcial as well
as a medicai phenom%non"ﬂ(HarTis, 1975b, p. 229). . Con-
sequently, his model of utilization included agg:edate v'
characteristics such as a population's demographic and ‘

socioeconomic characteristics.

"2.1.5 Utilization

Utilization is a function of need for health ser-
vices, demand for health Services, and supely dFChealth
service resourees. "This functidnal relatlonohlp is
1llustrated in the conceptual . mod l as an lntersertlon
eF‘need, demand, and supply. More preciseiy, utilization
represents need and/or demand for health servieee which

is met by the supply of available resources. The model

therefore connotes and recognizes that not all needs or N

.demands are met by corresponding resdurces. Some needs
for service, such as scoliosis, may go unrsecognized end:
therefore not supplied with appropfiate care. These
situations are represented by the portion of the nesd
sphere Uthh i1s not intersected by demand or supp y°
Correspondlngly, demands which are unneeded in ﬁhe medi-
cal sense and remain unsupplied, such as megav1ﬂam1n
therapy For‘example, are represented by the portion of
the demand sphere‘uhich is nof intersected by need or
supply. In.addition, the model represents surplue or

idle supply by the unintersected portion of the supply
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sphere. This may be an important feature of a model
which applies to pediatric utilization in that\the
declining‘pedia%riC'population, and the dec;easing
tendency to admit children .to hospital may have resulted
iﬁ supply surpluses with respect to ﬁediairic care re-

sources such as pediatric beds.

2.2 Determinants and Patterns of Utilization

The literature regarding determinants of utilization‘
is extremsly varied., Authors approach‘sindlér variablss
Frgm mahy different perspectives and reach a uide‘rangé of
conclusibns.__The conceptual modei, presented in the pre-
vious section, has therefore been used to categorize the
‘literature into a cohesive format for dispussion.' If should
be recognized however that not all the literafuré Fits
neatly‘ihto the categor& in uhioh.it is discussed.{ﬂThis
‘arises primarily because the determinants ére presenﬁed
and discussed, for the sake oF_simplicity, as indepqndent |
factors when, in fact, they are unlikely to operate indep-
endently. 'Unfortunétely little is known about their
:interdependent rélatiphghips (Rosentha%; 1964, p. 8). A
notable exception is the uofk of Ro (1973) which examines
interaction effects of age, sex, and race. It is import-
ant to remember thaﬁbﬁtilizafion determinants are.
identified in the litératurs by_virtue.of an empiricgz
‘aésociation with utilizatibn} not nebessarﬁly by a causal

‘Telationship,
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Thé discussion of determinant factors is not intended
to be exhaustiué, rather it is infended to provide a rep-
resentat%ye cross-section of the literature regarding that
factor. 'Literature which represents poth the individual,
and environmental levels of inFluence are presented. The
discussion of each factor is .generally initiated through
literature which applies to utiliZaélon in general and then

progresses to literatures which is particularly applicable

to pediatric utilization.

2.2.1 Determinants oFdNeed

"

Determinants of need are those factors which influence
the présence of, and severity of .illness or disease.  These
can be divided into two broad categories: 1) envifonmental

determinants which include the>epidemidlogical and demo-

tgraphic characteristics of a population, and 2) individqal

dete:minantp which includs fhe individual's overall health

status‘ané susceptibility or.vulnerability'to disease.

e
L2l

Environmental Determinants

Health care needs of individuals can be influenced by

‘many environmental factors such as climatic' conditions,

air pollution, and e;posure to chemical toxins or radiat-
ion. atabie axampies include the Great g%ndon Fog and
the tragic Love Canal incidént. In. 1952, climaﬁic factors
and high levels of air pollution forme a thick London fog

to which many deaths, from respiratory conditions, uwere
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attributed (Mausner & Bahn, 1974, p. 273). Neteoroloulc‘
conditions such as changes in humidity ere Nnow considered
as etio;egical factars in many cases of asthma, in children
and adults. The Love Canal case came to public view
through repo}ts of unusually high rates of birth defects
and illnesses within a specific area. This'unusuelly high
level_of morbidity was later attributed to an old cheﬁical

waste dump situated under the community housing develop-

ment (Maugh, 1979). Obviously, such factors are beyaond

the coh%rol or influence of the individual.

Other facters in the etiology of disease in an
individual, and the subsequent health care needs, relate
to patternsmef disease within the population and the virul-
ence of the disease itself. In the case of communicable
diseases, the endemic level of the disease and the popu-
latioh's "herd immqpity"'are important factors in
person-to-person spread of diggasé. Herd immunity is the
resistance of =a group to the spread of communlcable dis-
ease due to the immunity of a high proportlon of individual
group members. (Mausner &.Bahn, 1974, Pe 277). Thus, if
the population or community is ;aréely immune to the dis-
ease, the chances of a particuiar individqal_contracting
the disease are greatly reduced. ' This has been the

principle behind the recent vaccination campaigns for

childhood diseases, and rubella in particular, ‘Virulence

of the disease in guestion is another factor in determining
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heélth.care nesds. An infection, for example, may be
highly contagious and spread quickly throughout the
community. However, unless the severity of the resulting
illness is such that itArequires medical attention, the
illness has no apparent impact on health care needs
(Mausner & Bahn, 1979). Severity of the illness and the
resulting needs however are only partially determined by
disease virulence. Needs are also a function of indjvid-
ual characteristics which influence :the berson’s proclivity

tovard illness.

A

e
Individual Determinants

Oemographic variables such as age, sex-and ethnicity
haQe traditionally been recognized as charécteristics QF
an individual which are.related to patterns of illness
" and hospital use. The health care literature is in Fact,
replete with research using demographic variables. Feu
studies, however, relate demqgraphic variables to measures
of need for health care, primarily due to the lack of
adequate operational definitions of neeq. Much of the
résearch therefore explores the relationship of demo-
graphic factors to measures of utilization. Despite the
volume of research, ar perhaps because of it, the role
of the various individual characteristics in deterdining
patterns and levelsbof utilization, remains uncleéﬁ.

’ Vd

Many of" the research conclusions are contradictory.

tonflicting results have been attributed' to the
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varied perspectives, straﬁsgies, models and variables
which characterize this body of research (McKinlay, 1971).
More spec;Fically, Qonfliéting results haue.been attri-
buted to different perceptions of relevant factors and
;arying levels of coﬁplexity among the models. Newhouse
(1975), for example, compared results from two models
used to predict demand. O0One was a full scale,'complex
model thle the other uwas a similar, yet simplified model,
which omitted meésures of health status, price of service
and insurance coverage. The results uwere subétantially
different, hs concluded, because the simplified model
exé@uded Faétors of great influence. Similarly researchers
seem to have largely overlooked potentially influential
intéraction effects of the variables under study (McKinlay,
1972). In addition, Andersen & Newman (1973) emphasized
that different sets of determinants could be expected for
varying types of service, purposes. of service, and units
of analysis. Unfortunately, the literature is often con-
fused or silent in regard to these categorizations.,.
- Fundamentally different research bases, using diFférent'
types of service (hospital and clinic) for example,.could
therefore explain some of the apparent disagreements re-
garding individual determinants,

Age 1is one Qariable on which most authors égree.
Age 1is probébly the best predictor, with the exception of

the presence of illness, of hospital utilization (Andefsen,
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1975, p. 13). This is likely due to the strong aséoqi—
ation of age and morbidity. 1In general, increasing age is
associated with increasing hpspital utilization (Anderson,
1973; Rosenthal, 1965). In particular, lengths of stay
tends to increass steadily with age (Aday & Eichhorn; 1972).
Thus, length of stay and hospital admission rates tend to
be lower For.children tHan for any other age group
(Anderson, 1973; White, 1968). Within the pediatric age
group, age—specificvutiliZation rates for children age
0 to 1 year.are the highest uhile rates For children age
5 to 14 are the lowest (Nor£h, 1976; Bureau of Epidehi—
ology, 1978). Confusion may arise through references to
a U-shaped curve which describes the relatiqéship betueen
age and "utilization" (the very youhg and old people‘using
ﬁore services than other age groups). Generally, this
relationship is.seen when physician visits ar%’USed as the
measure of utilization (Aday & Eichhorn, 1972). |

In the case of children, the physiological implicat-
ions of youth can directly influence a child's
susceptibility to disease and the intensity of disease
'(Apley, 1979). Very 'young children, for example, have
‘immature immune systems which render them more vulnerable
to communicable disease and infectioﬁs. Similarly, the
severity of gastrbintestinal disorders, for example,
could be exacerbated by disruption of the senéitive‘?luid
and electrolyte balahces in a small body (Gamble, 1947).

These physiological: implicatians of youth often connote
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special needs in terms of health services.. 1In support,

a nationuide study in the United States, comparing
children's hospitals and gsneral hdspitals (hospitals uwere
matched for size and geographic area), found that the‘hos—
pital needs, and costs, of s;ck children differ
significantly from those of hospitalized adults (Andersen
- Company et al, 1978). The surgéy found that children
placed heavier burdens on hospital resources than did
aduits; parficularly in terms of nursing care. Much aof
this.dif}erence was attributed to the finding that young
patiénts were generally more ill thén adults,

The rolevof seX as a determinant of health serQices'
need or ufilization is largely a function of women's needs
for obstetrical care. Hospital admiséion rates are higher
for women than men. If houwever, obstetrical admissions
are excluded, the difference is greatly reduced (Aday &
Eichhorn, 1972). ,ThuS, sex is not usually considered an
important determinant of need or hospital use prior tao
childbearing age, which is usually-cOﬁsidered to be 15
years. » |

Very little is written regarding sex as a determinant
of peaiafric morbidity or utilization. THis is ‘partly
becausse physioiogicalvsex differences. are not entifely
manifest and pértly due to the general paucity of litera-
ture regarding pediatric utilization. The silence on the

- subject should not however be”interpreted to mean that
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male and female children have equivalent health care needs,
0T use hospitéi services equally. There are, for example,

noticeable differsnces in sex-specific patterns;of pedi-

~atric morbidity documented in statistical reports (Ouellet,

1979; Russel et al, 1980). Such differences however appear
relatively small in relation to sex differences in mor-
bidity patterns of older age groups (Ouellet, 1979).

Ethnicity has also been‘examined as a determinant of
healthﬁcgre need and hospital use. With regard to health,
Adebonjo (1973), found that ghetto children (prédominantly
black) ‘were sick more often than the predominantly white
sugurban children and had more serious and life-threatening
illnesses. In a comprehensive review and summary of the
utilization literature, Aday & Eichhorn (1972) conclude
thaﬁ.race predicts volums of service consumed and the site
of the visit (independent of income differences). With
regard to hospital utilization, admission rates uere higher
for whites than nonwhites although nonwhites generally -had
longer lengths of stay (Aday & Eichhorn, 1872). ‘The longer
lengths of stay are consistent with Adebonjo's (1973)
finding cited above.

In British Columbia, Robinson and Evans (1973) found
that hdspital admissions for native children (ages 1 to 14)
were three to four times higher than admissions Fof non-
native children. In addition, native children had longer

lengths of stay and were admitted more often for medical
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diagnoses. This study is, houever, methodologically ueak,
and thus the results should be considared as'preliminary.
Several  authors have cautioned that the variable race
is sasily confounded by correlated variables such as income
anq education, which are also considered as dsterminants of
utilization (Cordle & Tyroler, 1974; Feldstein & German,
1965). Adebonojo (1973) raised concern regarding the
additional confounding factors aof typical racial urban-
suburban diFFe}sntials and socioeconomic factors such as
higher proportions oFtsingle parent families. The intereét
in establishing race as an indepehdant determinant is
likely more methodological than logical. 1In fact, race
likely acts as a proxy for a variety of cultural and sdcio—
economic factors which influence utilization through demand

as well as need.

\

2.2.2 Determinants of Damand

Determinants of demand are those factors which inFiQ—
énce the initiation and extent of service requisitions
from the'patient or the patient's parent(s). These can be
divided into two broad categories: 1) environmental
determinants which include social norms, social expectat-
ions, and social or community support systems, and 2)
individual determinants. include the individual's family
suppqrt'systems, attitudes toward health and illness, and

socio-economic characteristics.



Environmental Determinants

Social norms and expectations regarding health and
the health system are partiy responsible for the demand'
and use of hospital services. 'Sjcial norms which consider
health care as a basic human right have been formalized in
federal legislation which assures the accessibility of
‘health care to all ‘peopls (Hospital Insurance and Diag-
nostic Services Act, ﬁ957; Medical Caré Act, 1966). Such
social values could conceivably increase demand by virtue
of péople Wwho bame foruard to claim services which they
perceived as "rigwtfuliy" theirs, people who would not
necéssarily do so if health care were a trdé merket com-
modity. The value oF health tends to be viewed as priceless
within our society. Few are uilling to consciously risk
their health. To reduce the risk to héalth, saocliety is
likely to demand more medical care (Zimmerman, 1981).1

Social e;pectations of health extend beyond the
absence of disease and seem to embrace the World Hzalth
Organization's definition of complete physical, mental,
and social well-being (Soderstrom, 1978). Through this
broad social vieuw of health, the jurisdiction for hgalth
ssrvices cduers a very wide, and potentially expanding
area. DOemand for such a broad scope of services could
be difficult to contain. Marc Lalonde noted in Fact;.
that "the demand by the Canadian peoplé.For more and

better perédnal health care continues unabated" (Lalonde,

1974, p. 11).



The social ekpectations of health care seem to be
intensified when children are .involved. Emotional res-
ponses to the plight of ill children are evident
throughout the popula; media. In terms of social prior-
ities, no efﬁort is too large, or price too gieat when
the heaith and well-being of a child is at stake. Thié
is one of the moral and social issues involved‘in the
case of neonatal intensive care units. Thus, it seems
that the emotionéliSm related to the care of children can :L
in itself influence demand.

Social benevolence toward ill or disadvantagad child-
Ten is e*pressed in many terms of social/medical support.
In the United States, for example, children were targets
- for Medicaid, Head Start and EPSDT (early and periodic
health screening, diagnosis and treatment) programs. The
influence of these programs on deman? for health services
has been dramatic. Une president of ‘a major American
children's centei.uas quoted as saying "Childfen's'hos;
pitals have beesn shapsd and sized.by the Madicaid progranm,
and as that program is cut back, we're facing disaster
. (Friedmar, 1982).
| ‘The medical community also participates in“shaping
social values and expectations of health care. Many
authors warn that demand is greatly influenced, and per-

haps distorted, by the medical community and its tendenc\

to encourage'é}pectations of cure (Field, 1973; Fuc s,
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1979; Maynard, 1979). \ Changes in medical practlce can
also influence perceptlons of and thus, demand for appro-
. priate health cars. Demand qu tonsillectomies, for
example, has been inflnénced-by the medical Fielﬂ, bath
in ferms of determining need, and by discouraging public
demand (Roos & Gilbert, 1979; Vayda, Morrisaon &'Anderson,
1976f. '
Another example of nhanging medical judgement was
the growing reluctance, after tne Szcond World War, to
take a young child "away from his home to a bed in hos-
pital if his illness could be satisfactorily managed by
making him an outpatient" (Nuffield Foundation, 1963).
This reluctance arose from new knowledge of the mental.
development needs of children (Robinson & Clarke, 1980).
The changing attltudes toward hospitalization of children
were transmltted to parents and thus to society, As a
result demand deueloped for alternativas to traditional
inpatient care such as curs by parent units and day care
units (Evans,‘Kinnis, Robinson,‘1978; Robinson, Shah,
Argue, Kinnis & Israsls, 1969). Similarly, demand arose
for child centered hospital environments, more parental
involvement in care, pléy nrograms For recreation and
in preparation for medical procedures, and extension -
programs for scheool lessons (Post 1979; Robinson & \
\\,//
Clarke, 1980). The intent of ths changes was to keap _ \
children out of hospital if possible{ but improﬁe the ~

situation in the hospital for situations uhére such care \\‘
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was required. In summary, the demand for. hospital use
in terms of admissions and length of stay was declining,
but demands for taotal resources were not necessarily

declining.

Individual Determinants

" The individual determinants of demand and utilizat-
lon include Family Suppart systems, attitudes toward health
and certain socio- -demographic characteristics. Bescause
demand for chlldren S services is primarily determlned
by parental choice and action (Uynne & Hull, 1977), deter-
mlnants oF demand apply principally to the child's parents
and Famlly. Sevaral authors have indicated that demdnd
ié Telated to the perceptions and atfitudes toward medical
care (Grossman, 1972; Feldstein, 1967; Klarman, 1965).
Crandall (1981) demonﬁtraded that attitudes uwere stronger
than any of the financial variables he includéd in a étudy
of utilization of physician's services, Similarly,

Goldman & Grossman (1978) argue that diFFerénces in quality,
or its percébtion, inf.. znce choices in the market for
physicién'é services.  Trs roie of attitudes in hospital
utiliiatidn is'houeuer less clear.

Family and individual social circumstances are impli-
cated as determinants of hospital demand and utilization
in several dtudies. A study of admissions in two metro-
politan public hospitals in the United States concluded

- that 21% of admissions were influenced by the social
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circumstances, such as supervision at home, of the indiv-
idual (Mason, Bedwell, Zwagg, & Runyan, 1980). A similar
study of children's agmissions to hospital in England  °
' found that "over 20% were admitted primarily for social
reasons" such as the lack of capacity of parents to care

for their child at home (Wynne & Hull, 1977, p. 1140).

Family'si%e has been‘frequently indicated as a social

deter&inant of health service use. Picken and Ireland
(1969), in a study of a British general practice, found
that small family size (up to three children) was associ-
, ated with more consultations for children.r The authors

felt that this could reflect the relative abundance of

time and attention afforded to children in smaller famil-

ies, Wolfe (1980), examining data from a Rachester
community chi;d health survey, also found that children
from larger families were less likely to see a physician
over a one year periaod. Colle and érossman (1978) re-
ported similar findings from a survey of utilization of
physicians' servi-es for Amefican children between 1 and
S years of age. '3ssler’(1980) cautions however that
results of the studies on family size could be confounded
by ths infiubnce of the child's ordinal position in»thé
family. He suggests that later born children may be
takén to a doctor less often than older siblings dus to

the increasing knowledgs and experience of ths parents in

matters of child health. Given this hypothesis, a
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clustering of "first 'born" children in small families .
could aecOunt for the inverse relationship between family
size and physician visits. Research regardlng the 1nFlu—
ence of family size, or blrth order in hospital dtilization
could not be located in this author's review of the litera-

~

ture,

Some reSearch on use of pediatric health services
focuses on the mother. Women have been recognized‘as the
principal facilitators and brokers of health services fof
their Children»(Carpenter, 1980; Lewis & Leuwis, 1?77). |
Colle & Grossman (1978) for example, found that the mother's
level of education was an impoftant determinant of utilizat-
ion of pediatric services. Cafpenter (1980) examines ths
impact of family health care respoheibilifieS*DF uomen.in
terms of home nursing cere for childrer -4 escorting
children to‘proFessiohal cars, She notes that the increas-
ing role oF women in the uorkForce and the increasing | |
tendency toward single parent families (primarily single
mothets) will have an impact on Formal health aerv1ces and
lsupportlve 800131 servlces. |

The socio—aconom;c class of the parent(s) has also
been identiFied\ae a determinant of demand and utilizatfﬁn.
Rasults howsver are confllotlng, likely due to leflcultles
inherent in "measuring" .class, and to the multlpllclty of
potentially confounding factoﬂs. Rosenthal (1954) identi-
‘fied income as an important factor in demand because the

high and low income brackets accounted for 40% of the
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variation in prediction of patient days. Picken and
Ireland (1969) found that Chiidren from upper social

. class Familiés, with higher indomes, tended to consult
reiativély mofe'often with physicians than children: from
other sbcial classes. Colle and Grossman (1978)'ana

Wolfe (1980) Féund similar aséociations of family income
and téndency for children to be.taken to a physician.
Again,'it“is not clear whether income levels and hospital
:use among children is simiiarly related.

It is ihportant in the discussions of determinants
of utilization to remain cognizant of the immutability of
factors as age, sex, and race and the unlikelihood of
modifying Factoré such as education, Family structure, or
socia; attitudes and expectafions; In Fact theré'is-éome
philosophical question as fﬁ the appropriateness aof the
government or other agencies attempting to inFiuence'
ﬁhese factors, even for the/gqmgeﬁ good (Laloﬁde, 1974,

. -
p. 36). UWithout the capacity or authority to significantly

influence patterns of utiﬂfzation through factors related
“to need and demand, health care planners must concentrate
on factors of the health system and its organizatioh which

affect levels of uss. Only these factors are truly subjact

to manipulation from the health care field.

2.2.3 Determinants of Supply
Determinants of’'supply are those factors which influ-

ence the amount, type and Level of resources available and
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accessible to the patient. These factors can be divided
into two broad categories: 1) snvironmental determinants
which include the technological ambience, thsz political and

economic milieus, and distribution of resources across the

a

health system; and 2) individual determinants which include

1nd1v1dual circumstances such as prox1m1ty of r951dence to

the nearest Fa01llty and an urban or rural residence.

'Enuironmental Daterminants.

ThP impact of technology and advances in scientific
Frontlers on the’ allocatlon and consumotlon of health field
resources‘has.been discussed b; many authors (Fuchs, 1968
and i979; Mschanic, 1977, Reiser, 1978; Russell, i976); The
consensus in the literature is that increasing technology
and medical adyénces leéd to”increaéing resoufce consumpt-
ion.. Frequently cited examples include renal dialysis,i
opén heart surgéry, orgah transplants, fetal monitoring

and neonatal intensive care. The increased consumption

is due in part to new opportunities for treating previously

—

‘untreatable conditions (Fuchs, 1974, p. 92). Similarly,

new technology may expand options for treatment which may
be cried, sometimes reéérdless of their effectiveness, by
virtue of what Fuchs (1968) describes as the "technological
imperétive":(p- 192). He SUQgesté‘tha%,‘in a physician's |

view, the only legitimate constraint in delivering the best

care possible is the state of the art. In this way, neu

technologies. can be expected to increase consumption of
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resources oy virtue of theifﬁd
Technological and medical advances have also been
factors in shaping the allocation of resources. Increas-
ing numbers of specialist fields and specialist practit-
ioners have developed in response to the rabid advances
in medical technology (Fuchs, 1974, p. 63). In addition,
much of the specialist's technological expertise is
dependant upon highly sophisticated equipment. Due to
the costs of highly traiQeQ'SDecialists and of sophisticated
_ new eguipment, allocation of_thése resoﬁrces tends to be
reéionalized and/or‘centeréd near teaching hOSpitalS. It
is this regionalized, highly sophisticated technology which
supports tertiary level care. 7
Specialization and regionalization‘of seruices can.
affect access to care in.tuo,generalxugys. Fuchst(1974)
notes that the growth of specialty préctices renders access
to the medical system more difficult (p. 68). 0On the other
hand, some authors argue that specialization and region—‘
alization can increase access to services by making £hem
marw viable through economies of scale (Friedman, 1982;

Katz, -1980).

Beyond sophisticated teC‘leﬁ’v, ‘n2 total volums=
of resourcés and patterns of re-=n dlstri 7 have
also been reported as influencing access . Tvlooand

utilization. As early as 1959, Roemer (19617a) ic:=ntified

) a’pgéitive relationship between volums of bed supply and

$5utiliZation.. This relationship later became known as

wno

’ﬂ.%,



Roemer's Law and was pobulérized through the cliche, "a
built bed is a used bed." Many authors supported this
tenet (Anderson, 1973; Fuchs, 1968; Harris, 1975a).
Similarly the éupply aof physiciaﬁs was sesn to have a
similar relationship with uﬁilization (Evans,'1974; Gaag,
Rutten & Praag, 1975; Ro,‘1969, Roemer, 1961b). In refer-
ence to the.pediatric age group however, Gaag (1975)

noted that utilization for the "lower ngnm groups" was not
%geqmately explained by the variables (such as the number
o; beds, physicians, specialists, and nurses) in his |
regres§ion (p. 272).- Uhetherﬁpediatric utilization is as
resource sensitive as gsneric ufilization remains unclear.

The politico—econdhic envirohmenﬁ is aléb recoghized
as a factor infiuencing the service structure and the
supply of resources.. fFuchs (1979) cites unrelenting
social and politiéal pressure for a mére segalitarian
society as a fundamental reasoa for increasing government'
involvement in the structure of health services through
reguiations and controls on resources. In Canada, this
bicture has lead to the implementatio~ of universal health
: insurancéluhiCh ié designed to =liminate financial barric:-s
and thus, enhance access to cafe. .

A Feature’of the %?nadian insurancehplan is the Fée-»
for-service remuneration system. It has been suggested"
that this volume drivénﬂmethod of payment offers a finén—
cial'incentive to physicians who maximize units of service

delivery 5erhaps, even to excsss (Evans; 1974; Sodarstrom,
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1978). Therefore, through Finaccial incentives, physi-
cians could inflate utilization of physician and hospital
services. Indirectly then the econcmic structure of the
system itsel; could conceivably inFluenZé supply and

utilization of services.

Individual Datsrminants

Individual circumstances which might influence access
or availability of health services incluce location of
residence and some economic factors. Location of resi-
dence has implications in terms cf distance to facilities
and in terms of urban-rural differences. Several authors
have reported nsgative reiaticnshics bétueen distance
fravelled to care and utilization of a given facility
(Shannon, Bashshur, & Metzner, 1969; Studnicki, 1975b).

In Studnicki's study (1975b), he found that obstetrical

" patients tended to minimiza thé distance travelled for

oy,

admission but noted that distance was not necessarily the
most imcortant factor in the choice of a facility.

Similarly, Bashshur, Shannon & Metzner (1971) found that

"distance to medical services is important, but its

effec@kés a barrier is a function of paths and goals"
(p. 74). Through interviewing urban resident patients
regarding the basis for their choices in facilities,

Bashshur et al found that the natureuof roads, means of

transportation, values of the users (regarding the quality

of medical carc), and severity of the presenting problem
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were all impprtant factors involved. Not surprisingly,
they also found that patients who travslled the greatest
distances to care had done so by choice and were people
Qho‘had been referred or who emphasized the importance

of quality care. Alternatively, patients who travelled
ﬁhg shortest distances had done so for the sake of con-
venienbe. From thess works, it appears that distance
minimization may be most'imbortant in terms- of convenient
access to medical care.

Other a5pett8 of distance minimization.haue also been
explored. In particular, the factor of time. Although
reduced time is probably a component og convenience,.tim;
'is also relevant to the concept of costs incurred by the‘
patient. Maynard (1979) points out that the patient'é
opportunity costs, in'termsﬁéf travel time and waiting
time, may actually have signi%icaﬁt effects on patterns |
of healﬁh carse utilization. Similéfly, Vertinsky and \, \
- Uyeno (1973) quﬁd that the allocation of séarce time \k\
resources by consumers 1is ane of the moéf important pro-
cesses shaping the utilization patterhs of health
services" (p. 249). In the case of pediatrics, the'
scarce time resources would be the critical factor. A
working single mother, for example, ma; be more likely
to take her child to the nearest facility possible than
a mother who has the time and inclination to traﬁel to a
facility of her choice. Caution is necessary with this

interpretation however because research with the ihpact
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of time is usually applicable to health services in
general, primarily non-emergent, time-intensiva services
such as physician visits., The impact of scarce time
resources on hospital utilization is less clear. It may
be that the relative importance and severity of hos-
pitalized conditions negates the influence of time costs.

One study in California examined travel time in
relation to general types of care received (Drosness &
Lubin, 1966). They divided hospital.admissions into
dbstetrics,‘medicine—surgery,'and pediatrics. Using
travel timsz delay curves (the rate of decrease in utili-
zation aé travel time to the facility increases), they
found that the delay curves wers very similar for the
different types of care. Thsy concluded that patient
origin, as determined by birth registries, could
accurately predict travel to a‘given facility, regard-
less of the type of care sought.

Another aspect of supply with respect to individual
circumstances is that of a rural residence. Studnicki
(1975a) noted that, ”ih rQral areas, utilization of a
particular facility is almost aluays a.Function dF
locational availability" (p; 13). Inother words, rural
patients will seek cars at.thé nearest facility primarily
because thé next closest ﬁécility is a prohibitive dis-
tance away. Shannon,'Bashshur & Metzner (1969) stated

this more definitely by repofting that rural patients will

travel only as far as necessary to obtain required services.
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This does not necessarily’mean howsver that rural patients
have effectively restricted access to health services,
Just less choice of which facility to access. Hassinger
& Hobbs (1973) demonstrated that among rural Ozark com-
munities,.patients had apparently common and normaciva
patterns of hospital, and health service use. They
suggést that this is because "mobility in obtaining a

Qide variety of service is well-established behavior in
1rural areas" (p. 521). The major effect of a rural
residence on hospital utilization is however demanstrated
through avarage length of stay (Anderson, 1973; Rosenthal,
1964). There was no evidence in the literature to indi-

cate different patterns with respect to children.
‘ A

2.2.4 Summary -

The determinants of need, demand, and supply were
reviewed on both the environmental and indiviaual levels
of influence in order to demonstrats the plethora QF
factors which affect utilization and their complex relat-
ionships. Daspite the number of factors examined and the
volume of research, a definitive and commanly accepted

madel of utilization has not bsen identified. This lack -

‘,OF direction in the llterature was attxlbuted to con-

ceptual and methodological deflclen01es in much of the
research.
Only a small portion .of the literature regarding

utilization determinants dealt speéifically with pediatric
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services; while an evven smaller portion dealt with pedi-
-atric acute care ser&ices in hospitals. This lack of
information specific to pediatrics, coupled with the lack
of direction in the literature regarding general utilizat-
ion, has precluded a comprehensiue undersﬁanding of the

processes and determinants which explain pediatric utili-

zation of acute cars hospitals.

-

2.3 Classification Systems

The mere sxistence of copious amounts of data does not
necessarily'guarantee the existence of useful information.
In order to obtain information, the data must be systematic-
ally organized into meaningful éroups or categories; One
~such method of data reduction which is often uéed to
transform data into more useful information is ﬁhat‘of
classification. It is a general technique which has many
applications in the hsalth field. Theré are houwever, tuwo
well established applications: 1) disease classificatio.
and 2) patient claséification. A third, yet less estab-
lished application is that of hospital classification.
Thea following sections will discuss these thres classifi-

cation tschniqueé and the literature relevant to them.

2.3.17 Disease Classification

Disease classification is the eariiest known and most
common type of classification in the health care field.
The first formal system, developed in 1883, classified

causes of death as a means to evaluate the effectiveness
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of public disease control efforts (World Health Organi-
’Zation, 1977, p. XIII). This system supsgquently evolvad
to encompass comﬁrehensive classifications of causes of ,
morbidity as well as mortality ‘and bécame known aé the‘
International Classification of Diseasss.(ICD). Its
purpose is to prduide a classification system for compil-
ing statigtics, uifh some assurancs of intefnational
comparability. It is not intended to ssrve as a nomen-
clature of diseases (U.S. Deﬁartment oF‘Health, Education
and Welfare, 1968, p. xxii).

The ICD is-revised gvery ten years by the World Health
Organizétion (UHO) in cooperation Qith.several natiaonal
committees (Lilienfeld, 1976, p. 52). Each revision sup-
plants the previous editions. Various adaptationg 6F gach
revision, which are designed for specific applications,
have also emerged. The ICDA system for example, is ;dapted
for use in the United States pafticularly for coding hos-
pital records of diseases and operations (U.S. Department
oF-Health, Edubation'anJ.UBlFare, 1968, p. xxi). The
ICDA~8B system is the eighth WHO revision of the ICD which
was adapted for use in the United States and intended for
use in-the United §tates énd intended for use betusen 1968
and 1978. The HICDA system haé:phe same structure as
ICDA-8 but was adapted Fof use'by individual hospitals,
not just Fdf.statistical coding. The H-ICDA-2 system is
simply the second modiFicatiﬁn of the HICDA syStem. The

ICD3 system is the ninth WHO revision of the ICD and as
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such, completely replaces all the -aforem=ntioned classi-
fication systeﬁs. It came intoc effect in January 1979,
The ICDQ—tM'iS the "clinical modification" of the same
system. \

The revisions generally "eﬁtail changes in code
numbers and the addition of diFFerent_d;sease é}tities
to Cat%gories within a specific code" (Lilienfé;d, 1976,
Pe 68)? The basic structure of the system is houwever
generally stable ovef time. Lilienfeld (1976) notes that -
the effects of the ICD revisions on comparability uith‘
existing statistics has been examined at least in terms
of mortality statistics. 1In general, the effects seemed
to be minimal for most diseages (Lilienfeld, 1976, p. 53);
However, care must be taken tq examine diseése categories 
for changes between revisions when comparing ICD »ased
statistics over'time.‘

The basic structure of the ICD system is very similar
to the elaborate heirarchical classification system of
zoological taxonomy. .Theré are seventesn generic'cétegor—
ies, such as disesases of the circulatory system. Each
category has five levels of subdivision which get pro-
gressively more specific. The system can therefore be
ussd at several levels of specificity. In many of the
revisions and modifications,'it is the louér levels of
specificity which are most affected. Thus, by using the

.system at a more general level (second or third‘digit
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specificity) there is a greater chance of categorical
stability over time.
Statistics Canada produces an abridged version of

the current ICD system which is titled the

'D;agnostic'que (CD)." The CDZ list corress

ars génerally composites of the OUDr QD(‘ICQﬁ
digit c;tegorles. The purposs -of- thlS regrouplgg'uas to
rationalize the system to Canadian patterns of morbldlty

and mortality. The categories on tropical/communiéable
diseases for example greatly collapsed, compafea to the
ICD—D‘classiFicatibn.

The Commission on Drofeésional and Hosﬁital Activities
hés also been actively interested.in classification systems.
Through the Commission's Professional Activitiés Study
(RﬁSQ a large dgroup of North American hospitals was col-
lecting statistics which would aid'evaluétions of hospital
performance. For this purpose, they required a univarsal
system of classification for diseases and operations. The
ICD classificationugystem was adopted. The Commission re-
cognized the ICD weaknesses in termé of use b; individual
hospitals and therefore, sponsored the modifications
embodied %n the H-ICDA system (Commission on'DroFessional
and Hospital Activities, 1968). ‘
Other groups within the hsalth field haue-fetogﬁf?eav

limitations of etiological or anatomical disease classi-

fications and have thus devaloped supplementary disease
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classifications. Oncology speclalists, for example, hava
devised staging systems for malignant diseases. tancer
staging generally categorizes tumors as localized, region-
ally.metastasized, or distantly metastasized (Mausner &
Eahh, 1974, p. 7). Each stageyrepresents specific proé—
nostic ahd therapeutic implications which would otherwise
not be representeq‘in*the mofphological categories used
in the 17D classifications. The Kaiser Foundation, in
prepa:- ‘or a utilization study of all levels of health
‘services, bslieved that the ICD system, developad for-
biomadi;dl statistics, was not necessarily appropriate
for analyses of utilization behavior. Consequently, they‘
desighed'the "Kaiser Clinical-Behavioral Classification
System" uhich grouped "those diseases.likely to produce
similar behavioral responses in persons with similar
background characteristics" (Hurtado & Greanlick, 1971,
p. 236).

 The weaknesses of an etiological based classification
system are identified and outlined by Bay, Leatt & Sfinson
(1©82). Primarily, the etiological basis for some dis-
~2s8s 1s not certain.  Many of these diéeaSes are diagnosed
by virtue of manifestation rather than etiology. Categoriz-
atlon for such dlseaseo uauld thereFore be relatively”
arbitrary and perhi@g m2aningless. Sacondly, co- morbldlty/
oltuatlons requ1re 1ucgements regardlng the prlmary ot

dominant illness. Such decisions: affect the ;on51stency

and homogeneity of each category. Finally, variatiqns in

¥
»
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‘illness intensity and tharapeutic requirements within

disease categories are not accounted for in etiological
classiFications. In response to these weaknesses and*
other needs for development, research into other foun-

dations for classification emerged. O0One notable example

is the arsa of patisnt classification.

2.3.2 Patient Classification’

Patient centered classification systems are "based
on ebserved similarities of patient characteristics rather
than on cause er etiologic considerations" (Bay; Leatt &
Stinson, 1982, p. 470). Similarly, the classification J
dEClSlOHS are based on a‘range of patient situations and |
characteristics rather than a feuw etiological factors.
This broad range of deClSlOﬂ factors allou: the classi-
‘Flcatlon to accommodate 51tuatlona aof co-morbidity and
uarlatlons in illness intensity.

Patient classification has two. general forms. Bay,
Leatt, and Stinson (1982) differentiate between classi-
fication by typses of tare and by lsvsls of care. The
types OF care format classifiss manlfest patlent needs
in te;ms oF the types of health care or 8001al services
required; while the levels of care Format cfﬁéﬁ%fies
specific institetional service or resource needs in.terms ';:
of thegin' 1sity‘of care, or levsl of Care, required by |

the patisnt (Department of Natlonal Health and Wslfare,

1973).



Types of care olassrfloatlon has been explaored in
relation to long term care patients by Bay, Leatt and
Stins. 7 (1982) and in relation to neonatal intensive care
patients by Bertinshau (1980). Levels of care classifi-
cation on the.other hand hasg been more dideiy represented
in the literature. Giovannetti (1979) is one of the leade
ing authors and authorities in this area. Muoh of the
research in levels .of care 018881floatlon has bean prompted

and .conducted by nurses in an effort to obJeotlvely estimate

.,he nur31ng resources needed by a patle'

¥ o \ x

patlents. Consequently, the acute oere n=dlcal surgloal

hospital ugrds have been the settlng for man9 patlentv

olassiFication projects. Shah“Robinson; and KlﬂnlS (1973)‘

noted the levels of care ola881floatlons had not been-

Vattempted with children and thus,qset put to devise such»a‘l

system; More recently, Chagnon, Audette and Tifquin_(192§)
examined levels of cars olassifications For chiidren : Thus,
as the field evolves, more 1nFormatlon regardlng levels of
_ ctare needs among specific patient oroups,.suohqas children,
shodld emerqe. | - |

The main problem to date in muoh of the levels of care
research is that validation for this type of classification
has not always been adquately demonstrated (Department of
Natiaonal Health & UJ‘FaLc, 1973). The ewlstlng.valldatlon
studies tend to measure volums and/or the compiexity of the

nursing care which is being provided. This may be can-

sidered‘supporting evidence but is not theoretically .

4
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.~
accurate validation. What is required is the m=thodo-

logically elaborate task of demonstrating validffy of the
theoretical construct of "nursing care needed"™ and its
measuremant. Howsver, Giovannetti (1979) argues that

this is an unfair,criticism'in that classification instru-

,ants actually group patlsnts cCCOEdlﬂg to nurs;ng care

’-

:lS relevant to\this thBSlS, partlcularly in wvieu oF the

time requ1red by pre-determined standards of care (p. 7).

By_this argument, the Construct‘of nursing care "needed"

g

~is-virtually irrelevant; yet other assessments af validity,

0.0‘ - . “
such as predictive walidity, bécome more important.

A measure: of resource need, such as nursing care or
bed needs would of course be the ideal basis for classifi-

‘tf,'

, | ‘ .
cation by level. of care., On » more pragmatic level,

\ n
houeuer, therelare several p:ublems. Primarily, a uni-

el

versal dnflnltlon of resourco ‘nead does not exist, v

4Ty

Secondly, assessments of individual patients uould be

-impractical For;large scaie'classificationsﬁ’such'as for

system ulde data collectlon and planning eFForts., Finally,

the . lack oF dﬂlversal dEFnﬂétanS renders 1mter-

- "'v .

lnstltutlonal compag&sshs‘ﬁaiatlvely meanlngless. The ,

HdQeVer; as Toll

(1982) notes, 1t may be Conceptually useful -o classify“

-«

"‘ \:
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large numbers of patients (or separations to be more

accurate) inuolved Generallzed grouplngs oF patlent

characterlstlcs or attrlbutes, wvhich" uere also access-

T,l/

ible thrcugh. aualtpble data, were requlrcd For mare
Tk .» 4,
generic clasfdfrcatlons by levels of care. o Ihé lltera-

. \

ture reuealec;fhat several authors, ﬂ 'd vith srml ar
problems, clcss1FJed lcvels of, care Ln'terms of diag- -
'nostlc categorles Andersen Lompanyhet ‘al (1978) for ”
~example, classed dlsease categorres For typlcal pedi-
atric lllnesses into three groupe (1ntense, average,fia
_ﬁahd mlnlmal) acCordlng to ”lllness severity ualgnts "
;,Mﬂuhlch w2rTe rTelated to length of stay patterns (p. 46).
AndeTson and Wartz (19;7) classified diseases ‘as rep-
-resentative of pediatric tertiary care bese 20 crlteria
related to the d;stance trave}led to a care center. hIt
is 1mportant to note that as in other cla531flcatlons b;)
level of care, such generic. categorles do not- repreeent
actual quantlflable,‘levels of resource need. | Instead, = %
vthey represent conceptually relatlve levels oF resource
use, which may or may nat reflect need.

The 1nadequacy of<using patlent classlhlcatlon systems
to compare resource levels and use among 1nst1tutlons has
been reoognlzed in the health care field. Such systems uere
never rntended for pﬁrposes of comparlsons '?Consequently,
hospital ola831flcatlon systems arekbelng d;veloped to aid
. ‘inter: 1nst1tutlonal comparlsons These systems are ‘neces-

LY

.sarlly based on more unlversally deflned ‘criteria than need
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or quality of care.

2.3.3 Hospital Classificati. _.

Hospital classification systems have been gxplored as
a means to grouping relatively similefJor homogeneous facil-
ities, primarily for resource utilization comparisons. Such
classification prevents the inherent unfairness of comeering
the resource consumption of a small rural hospital for

example with that of a large urban hospital. DifFereht

basgs which have been suggested for hospital classificat-

ions include the number or scope of seruice%ﬁor resources

offered and measures of case mix. These approaches to hos-

_pital classificatioh, and others, are discussed in this

. section.

Early attempts to classify hospitals into relativaly
SLmllar groups centered on the N .mber of beds or services
ulthln a’ hospltal The number of beds or services was

s

assumed to account For differences in'hospitai,oetputsvby

virtue of theitirelationship to resource availability and

diversity. Carr and Feldstein (1967), for example, used®.

the numberhgf hospitel services provided by a hospital to

account fof“diFFerendesvamong hospital resources and re-

Gy

source use. Morrill and Earickson (1968) suggested a four

level hierarchical hospital classification based sn hos-

L4

pital size- (as determlned by number of beds) and scope of
:vSBIVlCBS. BDrry (1970) also classified. hospltals accordlng

to seru1ces offered uGrouplng uaepbased on the- presence or



"T-oq # f&

’ Interestingly houwsver, hospitals were initially classi-

5

absence of forty criterion facilities and services. Lave
and Lave (1971) used the number of beds to approximate’
hospital resaqurcs diversityr However, they.also includad
Faotors such as teaching status of the hospital and Jrban/
rurai location of the hospital. _
q\v'ln 19?4 the United States.Social Szcurity Admini-

T
stratloo ﬁ%ooped hospitals according to three facltors;
one oF\Iﬁioh was hospital size, and another was urban/
rural looation (Trivedi, 1978). The method was based on
ﬂ%e rationale that hospitals which were similar with re-
ﬁpect to the three criterion factors could 3lso be expected:
to have similar costs per unit of output (DIOUlde that
they operate efficiently). The limiting assumption was
that the classification yielded relatively homoageneous
groups. Phillip and Iyer (1975) challenged this essumotion

by arguing that the three "discretized" variables would

v

~represent only a few of the differences between hospitals.

They proposed a classification scheme which would alloﬂ‘a
number of variables to determine "natural" grounings of
hospital characteristics through cluster analysis tech-

niques (Pnillip & Iyer, 1975; Trivedi, 1978).

‘Fied according to size and then further categorized

‘according to a host Jf other variables.
Sarvice scope, as a measure used to differentiate

hospitals, F:s been termed by some as a surrogate measure’

’

of case mix (Klastorln & Uatts,_1980) Ihqs, rather than
ETY :
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using indirect measures of hoepital'activity: Klastorin

and Watts (1980) believa that the direct "measurement of

the diagnostie mix of patients treated in hospitals is
essential to the Characterization of activity in this
industry" (p. 675). They continue to state that giuvan

tte limited success of surrogate measures researchers agﬁ; e

turning to the more direct diagnostic measures of case mix

(Klastorin & Watts, 1980, p. 676).

- The eoncept of case mix, although gaining contemporary

prominence, is not new to health service researchers. In

1967, Feldstein, in a study of British hospitals, used

relative proportions of admissions in nine diagnaostic
related categories (such as pediatr}ps, obstetrics, ortho-
pedics, or surgery) to account for variations in eospital
operatinggcosts. Somewhat later, Lave, Lave and Silverman
(1972) also found that diagnostic service groups ware

3

related to hospital costs.

)

The research challenge.was to determine how diagnostic
,l»}

categorles were related to cost Evans (1971) analysed

k

unléfcosts in relatlon to- dlagndstlc spec1flc and age-sex

-

spe01flc data and found that hlg$er unit Tosts, per case,
were 1ncurred oartlcularly in iarge metroeolftan hOaDltalS.
He suggested that the hlgher toots reFlected tee tendency
for more severely 1ll patients to be treated in laige hos—
pltals. In 1972, Evans”eqé WalkeT expanded thls idea by

ass@@ing that cases which ware concentrated in fewer hos-

pitals were more eostLy(.:From this assumption, based on

C
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information theory, Evans and Walker (1972) d2veloped a
meesure of case mix which accounted for ovar eighty percent
of the coet variances across hospitals. Klastorin and
Watts (1978) critipise this assumption on the grounds that
widely distributed high cost cases, such as myocardial
infarctions, do exist and therefore contradrct the assumpt-
ion. In addition, they- imply that case concentration is
not nedessarily an accurate proxy for case severity in that
case Concentretion can occur‘due to factors other thanA
severity (Klastorln & Uatts, 1978).

Fetter and his associates (Fetter, Shin, Freeman,
Averill & Thompson, 1930) were inetrumehtal in the davelop-

ment of diagnostic related groups (DRGs).' These groups

‘were significant by virtue of their direct recognition of

case complexity/severity Patient dlseharge data were
¢

'categorlzed into dlagnostlc groups ”based on significant

differences in the utilization of hospital resources,

considering such additional Features as age, -sex, presence

or absence of specified surgery and compllcatlons.
(Thompson, Fetter & Mross, 1975, p. 302). Using the DRGs
to compare hospitals, Thompson, Fetter & Mross (1975) Found
that there was a substantial diFFereece in the diagnostic
mix of patients treated in hospitals which ware. otherulse

B £ -

similar in terms of the "product" they dellvered and their

- role in the commanity. As a result of this type'of evi-

dence, there has been increasing ‘interest in ths use of

case mix or case complexity as a key variable in haspital

59



60

olassification (Horn & Schumacher, 1979). ~In addition

to the use of JRGs for hoswitai classificatian, they have
recently been used as a basis for hospital reimbursements
in ‘the United States (Ingiehert, 1982b). The DRGs pro-
vide representations of hospital aotiﬁity based on patient
specific parameters of case complexity rather than on
volume of servicelproﬁided. The DRGs are then used to
establish a prospective pricy per case which is reimbursed
to a hospital regardless of ths patlent’s length of stay

or the volume of services reoelved by the patient -

(Inglehart, 1982a). ThisiD?G—based‘method of réimburse— o 5
mant is expected to aid governmEnts in the battle to .
control_costs of hospital care (Doremus, 1932).
Much of the hospitallofessificetion literature em-
phasizes the‘necessity of creating homogeneous graups
(Horn & Schumacher, 1982; Hornbrook,. 1982; Klastorin &
Watts, 1980). 0One of the favored techniques for achiev-
ing homogeneous groups is'c}uster snaleis (Bay,'Nestman.
K Leatt, 1981; Phillip & Iyer, 1975; Trivedi, 1978).
Interestlngly, through olusterlng and other techn1q4es,
a relatively cons;stent pattern of hOSpltal grouping
has emerged (Toll, 1982, p. 39). This pattern relates to
the normative levels of care uhlch have becaome knoun as'
primary, secondary, and tertiary. |
Initially, 1ntr1n81c hospital clusters uere noted

in terms of hospital size and service dlverSLty. Morrill

and Earickson (1968) for example, described the "hierarchy



of hospital services" (p. 225). They noted that only a
few hospitals, usually lérge onés, had highly specialized
facilities and héréonnel whil¥} many hospitals, usQally
smaller ones, had a limited range of Facilit;ns and
services. In addition, ‘they argued that "ths level of
service of 'a hospital is a simple function of the pre-
sence or'abéence af varioué specializatiaons" (Morril; &
Earickson, 1968,'p..225). Similarly, Berry (1973) noted
the inherent division‘and gradients of acute hospitals.
One axtreme was ﬁhafacterized a2y é iarge group of basic
service hospitals, each with small numbers of beds and
services. The other ext;eme was charétterized by a small
group of -hospitals with largé numbers aof Beds and serufcesf
Roemer (1979), obseqvihg fhe same tendency, described the
"pyramid of Funcfignal differentials." Hae categorized
~very small hospitals as 50-100 beds, intermsdiate ﬁqs—
pitals as 100-300 beds, and central hospiﬁﬁks as 500-1000

Id

beds.
Some.authqrs cleafly identified the felaéionsﬁip of
endogenous hospital clusters to the concept of levels of
care. Trivedi (1978), for example, dsscribed the hos-
pital clusters és following "the same general pattern of
diFferénces as thqse existing amang primary, secondary,
.and tertiéry cére‘hospitals" (p. 263). Primary type
Hospitalsvuare clusfered in one group which was character-

ized by small hospitals (approximately 30 beds) in rural
. : ’ /‘
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areas which were typically staffed by general practitionesrs.
Tertiary hospitals ware also clustered into one group. It
was characterized by large, metropolitanlhospitals_(ouer'
300 5eds) which uwere staffed by a wids variety of medical
specialists. Sacondary hospitals were distributed among

the other thrae cafegories.

It seems houever; that feQ nospital classifications\are
actually based on the levels of care concept; rather the
eXisting classification groupings seem to iﬁvite the levels
of care analogy. Research by Toll (1982) is an exception
.in that hpspitéls are in fact classified an fhe basié of
levels of care. In addition, Toll (1982) extends ths con-
cept to ﬁhe classificat{gg of hospital beds by normativa
levels of cars. Based.onther research, Toll recommends that
the levels df care conceptvbé incorporated into future planf
ning efforts regarding the provision of -acute eare beds and
other resourcgﬁgg}ocatiOns (p. 161). By axfension, it
would intuitiiéi& séam(that the same principles and levsls

of classification could be’applied to specific service

areas, such‘aé pediatrics.-
2.3.4 Summary

Three majo; applications of classification techniques,
releyant to fhe health-gare field,*were reviewed in order
to provide a logical and emp;rical basis for data reducf—
ions§}§ this study of pediatric utilization. “Through the
reviéL; it-u;srfound that disease classificationé were

»
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pri}pglly developed for morbidity,and mortality statistics.
Adaptations of these systems wsre often required ,for broader
uses, such as far utilization ressearch. Despite adaptat-
‘ions houever; the disease classifications were inherehtfy
narrow in scope due to their etiological foundations.
Patient classification systems, on the other hand, uware
based on a wide range of patient~chéracteristics. The
'"ievels of care" classifications were devsloped mainly to
assigtlindividual hospitals in rationalizing their staffing
anc resource allocations according to patient "needs/
deinands. " .The "fypes of care" patient classifications ware
appiicable'across institutions but did not provide a bYasis
for institutional comparison as such. Hospital classificat-
lon systems were developed in response to research and

‘ ’;‘ . . ) .
administrative desires to make equitable comparisgns among
i ' R . Y-

~ -

hospitals.
hd .

2.4 Patient Origin-Destination Studies

.The exploration of utilization patterns, as is the
ﬁurpoée'of ﬁhis study, can take on many forms. Exblofat—'
ion of such a lafge phenomenon generally begins with tﬁ%
identification of component factors For.independant exami—4
nation. Two predomihant components of utilization ﬁatterns
include patient movements (as- in stud;“%ﬁzitivé 3) and

Fa

Cae . A . : g
area specific rates of consumption ar utilization (as in -

study objective 2).

/

Thg study'éF patient movement, or flow, from a place

3



of origin such as an area of residence, to a destination

of care such as a hospital, is accomplished through origin-
destination analyses. The calculation of utilization rates,
suitable for comparisons, requires that the population |
using “he resources of an area be known and guantifiable.
Houwever, because the population using area resources does
not necessarily come from a circumscribed geographic
location, for which the populsilon is known, quantifieate
tion of the population of "potential users™ 1s often
dificult. Patient orlgln destination @pthodologles have,
hnueJer, evolued aUCh that service populatlons, and ser-
vice areas, can be estlmated,based on pdtterns of patient
'movement rather than on geographlc bo:ndarles. In adjlt—
~ilon to prouldlng the methodologlcal means for analy51ng «
two principal components of utlllzatlon patterns, origin—'
destlnatlon studles allouw 1nformatlon to be organized and
analysed From tuo petspectlves, that of the Orlélﬂ or
Communlty, and that oF the destination or provider
(Shaughnessy, 1981). Based on the relevance of patient

) etigin—destinatien methodelogies to 'the purpose snd |
objectives of this.study; the lite:ature re;atedtto:such
methods is ;eviened. The review is presented in three
sections: 1) Patient movemant and Floulnatterns;r

2) delineation of service areas and service populations,

and 3) comparative perspectives of resourcefutilizetienﬁ

A&
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2.4.1 Patient Movement and Flou Patterns

Patient movament and\Flou patterns hava been shouﬁ to
be related to distance, time, and socio-economic Factors.
They may also be related to diFFerent functional character-
istics of health care Facilities (Toll, 1982 p..48) \
Information regarding the factors influenCing patient care-
sesking behaVior derived from origin destination studies
has been useful in evaluation and planning eFFdrtsu The
examination of factors influencing patient flou, and their

applications to health care planning r“e presented oselow.

The Foundational study by Cioccco: and fltendasrter

a

.

(1945). represents the genesis of patient Flou studies

The authars employed origin-destinatiogn analySis method;

’to demonstrate and quantify the "pattern of dependance"

of several Pennsylvania counties on the obstetrical ser-
vices of other counties (Ciocco & Altenderter 1945, p.
973) It was found that roughly 66% of the counties were
dependent te some degree, on outside centers For obstet-
rical care uhlch were Situated 1n about 18% of the

counties. Counties which were neither care centers nor

dependent‘compriSed the ‘remaining 16%. ‘The degree of.

dependenee,.of.one'county or another, was considered to

7€ a function of patient flow. ODue to this patient mave-.
ment, Ciocco and Altenderter argued that political'f

(county) bdundaries did not provide meaningful information

JURTIN
e v

regarding users of madical F801lities. They_suggested that .

-~
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madical trade areas be established Fos this purpose.
Since tHs-CidCsovand Altenderter study; other re;
searchers have employed patient origin—dsstination data
and analysis methods to assess patterns of utlllzatlon
Sharp,and McCarthy (1971) for eXampls, sxamlned Drlgln—
destination data from prsdomlnats%y rural areas of
three American states. Bassd:un:fasial mileage from
origin to destination and the flow patterns of patients,

Sharp and McCarthy concluded that the majority of pati-

ents travelled to the neéiy
'also noted, housvar, that ulstance was not the only
factor -involved in determlnlng patient Flou. Bashshur,
Shannon & Mstzner (1971), uSingoa maodified origin-
destination analysis, examined the role of distance and
socioeconomic factor in variations in the util;zafion of
medical serv1ces in metropolltan Cleveland. The study
1ncluded phySlClaﬂ, dcatist, and pharmacy visits ias well

as hoSpitaI.visits. They.Found_that although’distance

to medical services- was an important factor of use, "a

sim Jient hypothésis, howsver, was not found
su to explain differences within the area"
(p. ., Thus it appeared that,‘distance minimization

was one, but not.necsssarily the predominant, determin-
ant of patient Floy.

Othbr authors suggested that time of travel, rather
rthan distance, was a critical factoer. Marrinson (1954)

noted that”distarice, as a measure of accessibility,



.1

Nl

‘could be i...2 appropriately represented 2y a "timé‘circle,"
as oppésed to a space?cifc;é. vHis argument was based on
the influence of trade and transportation routes which
tended tb minimize the traditional limitations of travel
distance. Shanno%,wéashshur, & Metzner (1969) later con-
firmed Marrinson's observation and found that travel time;
particularly in urban areas, was a more éigﬁificant mea- .
sure of accessibility than was travel diétance.
Origin~-destination studies by Drosness, Rzed and Lubin °
(1965) reveaiéd similar results.

Témpofal and spafial influences‘on utilization pat¥
terns uaré no£ thé oniy relationships examined};hrou;h
origin~destinatiaon studieé; “Bashshur, Shanﬁon & Met?ner

(1971) ev“mined, in addition to Histance,'socio-ecpnomic'

+
[

factor -h as religion, ‘race, education and.income .uhich

might influence patient flow. They‘Found that such factors
did in fact influence: patient Flou, partlcularly‘religion

[

and race, which were closely related Eo‘ihbame and éducat—_
idn. The authors cautloned however,. that Clevelandr

* medical facilities tended to be ethnlcally grouped.

:There was, for example, a Jeulsh'hospltal in the area
which host Jeus trauelled to by reasohs of pnﬁﬁerewce.;
leltatlons 381de, Bashshur's contrlbutlon was to hlgh-

light -the 1mportance of socio-aconomic varlables in

"patient-flouw studles.
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- s More attentign. to the attributes of the
¥ e B facilities:and their relation to the
R - social and health characteristics of
s patients . mlght addltlonally redilice that
"re81dual wvariance which represents error
" or ignprance. . .
(Bashshur, “Shannon & Ma tzner, 1971 p. 75).

e

Attrlbutes of the Facrlltles or af Spec1al care pro-

I R

.v)

visico nave also been ‘recognized’ as Factore related to
@tlent Flou&) Sharp and Mz Carthy (1971) for example,i'

v Founquthat‘lthough patlents tend to travel to, the near-

o

‘est hoépltiif pat;ents were urlllng to travel greater
N N Here . N ) ' )

‘distances For‘sp001al needs, In addition, they ware able

| to demonstrate the rehatlonshlp of Flou satterns to ‘ -

\(‘,

Morrlll ‘and Earicksoh's (1968) cd@oept of. hlerarchleal

drFFerentlatlon among - h@sprtals (ToIla 1982 p. 49). They )
'f;;~ 1dent1f1ed reglons of net patlent lmport reglbnsk%%;dEt ,7:1‘tf
£ ;‘f:f_ " KRS .. \\ Dol

patlent export and reglons af balfnced ;mport and export k

PE

=

A “haracterlstlc of "1mp0rt" reglons uas the 1ncluelon of

%bk » Qe major medrcal/hospltal center which attracted patients R
;z.»‘ﬂ,,’ . I\ 'W v . . .
5 - . F*pm sdrrounding reglons Export9regions, on .the ¢ herir :

hand 1ncluded only loaal hospltals which prov1ded rela-

tlvely basic serv1ces. More spe01flcally, Elalmy (1909):-

- .

) examlned the relatlonshlp betueen hospltal attrlbutes, R J//;~ﬁ
» . « N - ’
such as technologlcal Capa01ty and case mix complex1ty,

_Factors related tao patlent travel such as time and

vdlstante, and patterns oF ‘utilization (Toll 1982 p. 50)

The Flndlngs suggested that. a certaln degree af natural

matchlng ex1sted Detueen case comolex1ty and ﬁospltal

[

R ¢ =
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In an Orlglﬂ dPStlﬂatan @tudy oF nurslﬂg home Utlllzathﬂ*;g

,«
5

V~L

technolcglcal capacfty thrcugh machanlsms of DﬁYSlLlaﬂ
.

reﬁarrals and patlent choices. (Shchlck351§?6 . 71),
iy i \) X"
P¥hospital ser-

vmes,' Andersen CO. et al ‘(49/8) Found thé}t dedlcated

&
chlldren S hospltals recelved ‘a much larger percentagD of
,-’ i i

% .
dlstant;referrals,vpartlcularly of g licated conditions .

as compared to pediatric units in general hcspitals.w o

Qther aspects of the health system organlzatlon,

beyond Faclllty attrlbutes gnd Functloﬁs, havecalso bean‘~v "Lw‘ﬂ

B R

-ed ta Jtlllzatlom patterns. Studnlckl (19755) FeUnd '(3

gaﬁlzatlonal Factons'su«h as. pH/SLclan lccatlom and nu;

£ R : 3
givileges. uﬁge eperatlve 1nFluemces, alcng ulth Tow
N T J
1mrzatlon, 1n obstetrlcal utlllZathﬂ patterns.,'

ﬁ,'.".\z

v,

A

. ‘3 . " o

Raasok (1979) Found th?t organlzatlonal Factors, sUch as-
2 Q RV N :

Fac111ty ounerghlp and: accredatatlon statu:, could f\flu—, -
o / R
encc~patterns DF UtlllZath

-
~

-In summary, the llterature relevant to patlent Flou
patterns Suggests three pr1nc1pal factors 1nFluenc1ng )
. T ) AN

patien- novement: 1) travel requ1reménts as measured in

distance ar tlme, 2) soc1oeconcm1c characterlstlcs of the

uUser populatlon, and 3) Functlonal and‘organlzational

- ~

characterlstlcs of Care fac1lltles.l The tendency tcuard A

travel mlnlmlzatlon 1s generally weld: accepted Soc1c-

. .
- v N

economlc characterlstlcs are oFten readlly tabulated but .

dlfFlcult to COHCananly relate to othsat phe’mcmD Tﬂgg"
last category, however, may benefit from Fuﬁiher amaLyses._
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La
‘Useful analyses may lncluoc the examlnatlon of Speclflc

utilization patterns by hospltal Functlonal dxFFerentlat—

1on such as leuels of care.

4~

2.4.2 Dellneatlon of Servxce Areas and SBerCB Dobdlatlons -
Dellneatlon of hospltal service const1tuenc1es and _'jfa“

L,vl’ ‘

thelx geographlc locatlons ‘evolved largely in Eesponse fo P e

o~ . e
- "““r "‘ I." e '. :

hospltal plannlng eFForts Manypauthors noted -that.effeﬁﬁpﬁf
iye hﬁspltah,plannlng uould oceur only unén hospltals'

,ulthln a reglon kneu uho thelr patlent&yopulatlons uere :
&Ry, \‘30

and n%u, QT uh/, ‘the populat oné o%me to arrlue at ‘a partl— Ty
cular Fac1llty (Mac:travxcv 1978 Sbudnlckl, 1975, p§tfﬂ); R
RO . -
f .
Thlee approaches to servlce constltuency dellneatlow . ca
: ‘vgq “ L& @ .o Eee T e

havs evalved : 1) optlmlzatlon, 2) admlnlstratlve, and Ti‘

e

'3) ecologlcal/emplrlcal FShOﬂle 1976? p'p62' Toll-'1930

..47)% The optlmlzatlon approa@h refege to the demarcat—
{‘X_ B

ion of. a seerce area by qiaan—‘l Or rd nrchers ‘wha

determlne the market boundarles based on crlterla F:r:
OptlleIhd health ‘tare dellvery. The administrative . .
7 > N )
. - } ’
approach refers to the use of preexisting polltlcal of* .

Y . ¢

o

- other admlnlstratlve boundarles, “such, as’cansus dlStrlCtS,

",to deflne hDSpltal serv1ce const1tuenc1es. . Such an
P - .- .
approach tends to dlsregard actual patterns oF hospltal >

use and has therefore beean dlscouraged by somsa authors _ ' -
:(ClOcCO &~ Altenderter, 19455~ Teixeira, 1975) The

ecologlcal-approach,,on the other hand, incorporates

-,
AN

actual pgtterns of use and.patient flow in the oelineation

g 0E



: . T :
lation, as determined by patient flou. ~The optigization

- ',\\ Lo ’ o
&, 2 bl Gy

-

and administrative\eﬁproacﬁes, by;ﬁontrast, derive the

éervice'edpulatiFnSHFTem established geographic boundaries.

In many early,hospital planning“eﬁferte; serUice areas

were prlmarlly deflned as geographlc subd1v181ons of plan-

“ el

ning regldns (Shonick, 1976, p. 61) Persons living in .
‘ 3 ‘ o io 0
fhe ”SBIULCE area" uere generally %ssumed to seek cﬁ;e.at

Farllltleafulthlgv @t afea. Utiiizatien beheuior houever,

-~ Hge -
b%&hg determlned Some degree by patlent choice regerd—
! - Y PO :

‘lng ldcatldn of.care, did not nehessarlly conform to thlS

»aseumption.i Numbers of re:fd ﬂuS could be expected to

cfossfsuch administrative'boUndaries. Coneequently, the -

serv1ce populatlon, used as the denom’ nator for rate cal-

o

*
culatlons, was ,Jnaccurately assumed to be the populatlon

) ~ T ]

of the service area. s (“ o
. , : Y B

) . ‘ .

Jne of the first studies tp~deriue service areas.from

~“ . ,
35

actual utilizatien patterns uas conducted by Lembcke

~(1952) . U31ng paﬁlent orlgln destlnatlon deta, LembckD

attempted to assess quallty of medrcal care thrdugh the
’ ~ '_ . ] ) - N . .
comparison of appendectomy rates of -varigus service areas.

The inncvation of his uorkluas_ih not assuming that patients
residedwln, and ;eceived eare in, the same service area.
Instead; he allocated eachieurgefy event'to ths area of
petient origin, regardless of uhefe‘the operation_uas

o e ‘
52¥ﬁee}vice cohsﬁﬁtueucias. The mo- lmportant distinct _&g5 .
ion is:thet tbe,ecplogical apprc derives a deogre;hle;"l
service area from the d}steibuti of the service pdp

e
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performed' IndLV1dual hospital service areas were then

.

-dellneated accarding to tUUﬂShlpS which had a large maJcrlty

¢

(75 to 95%) of all their hDSpltallZaLlODS pccurrlng at that

1nd1v1dual hospital (Lembcke 1952 p. 277).

In a later study, Poland and Lembcke (1962), empiric-
ally deflned hcspltal service aggas using ths "equal=
JllkellhOOd" pFlﬂClpan OF patient flow. The service areas

boundarles represented the pOlﬂtS at which a patient uas
: '.;:’ﬂ
&bequally llkely to travel tc one partlcular hospital as he
I“;m s - AE “, , ‘ifp A P
- . was to travel to aﬂy of & l thp other hospitals (Grlfflch
L TR A
" 4972 pp 68—73 Shpnlck *19?6 pp. 65 67) ggdltl%%%l gon-

5rr1butlons cF thlS uch lncluded a subsequent analy31s of’ T

L

.patlaﬂt Flou among the seru1ce areas which 1nd1cated that
s : pospltals with spec1allzed techncloglcal serv1ces tended tc L 1r;
draw patients from greater dlstances than.hcspltals ulchcut
such services. Similarly, the disfance typically Frav;iaed
for seryice was pos;t%velf?¥Elated to disease bomplexity

- .(Shonick 1976 Pp. 65¥67) Such Flndlngs la%E the foundat-

ion for uss.of thlS grav1ty mudel to explain and predlct

e

pstterns OF utlllzatlcn. . . -

- Tﬁe grav1ty model,” borroued from td; Nsutonlan theory

s

“&ity,\states that attradtlme fprces betuaan tua ﬁ;?may;
'bodles "anreaseo with the product of thelr masses and
decreases with the dlstance betwzen them" (Neade, 1974,
D. 360) Meade (1974) employed the gravity model adapted
‘ch soc1cloglcal appllcatlons, to ds llneate hospital ser- ~

vice areas in Idaho. ‘The "mass" of individual hospitals ‘was

e .
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measdred according to the concehtretioh of oeds, facilities
and physicians. Thus, the hoeditais with more be@%, speci-
alized physiciahe and servioee,,ae compared to adjacent

hoSpitals,‘poeeeseEd more drawing power. The hospital ser-

i .
vice area was then delineated by the distance over which

the hospital exerted its ettractiue force. uThe reeulting e i

areas were compared u1th known patisnt origin data and uere

g Found to approxima¥e reality (Meade”\1974 @» 362) Meadof
. (el t.\ 4 .

W \:1 '-Q

was careful to pOlﬂt out, houever that the. methodology was

;
LR

<

hecessarily limited to rural applicatione S0 as. to aUOld

i

4w'lapping eeruroe‘areas

M»

- With a broader perspeotiue, Daine and Uilson (19?3) ' ﬁ%?y
v’.:\\‘

v},

' set out to establish large regiohal service areae gach

:encompaseing a number of hospitals.. Using patl;ﬂt origin-

(} dPotlﬂathD data, they ‘divided Alberta into six regiono 23*$
such that at least 90% of the reSidehte uithih a given
region would also TGPBlVS hospitai care in that region.

fRegions ?ere composed of aggtegated oeheds subdivieionel

). BQne,criticism of this etudy, uhioh could also betleveled

. LY
= patient flouw patterne uere baeed on a geographic unit . -
census eubdiuiSion, which could agbsdb; more thah hoepital£?_$
’ i} : R
4 - i

This situation rendered the areas as characteristically»

_/;gaigst any of the aforementioned studlee, lS that basic ¢
tlj‘

"unequal" and therefore potentially inappropriate-For N
r comparison of utilization patterns and patfent flew. After
reviewing methods of determining’service'pOpulatione, in-

_cluding Paine and Wilson's uork;-Teixeira-(1975) recommended

£y



v

that’ utrélzatlon studLeS' partlcularly oF acute care has—

. ‘C%- ' . ‘?/
h%rtals in Albéita, Jse geographlc areas which 1ncludD only

N

‘Ghe hospltal (i.e. general hDSpltdl dlStIlCLS) ‘
s . R e

& @' . .The' ‘issue of one hospital per geographlc unlt Fpr e
L4 )
@erlgln destination studles ‘hag been a notorious problem
P ,NFor urban areas with several hospltals "Patlents,
14 ’ -~

y; .espe01ally 1n metropolltan areas are not dlstrlbuted to_
hospltal in am- @ptlmal spatlal pattern" (Studnlckr: 1975b
ub@n (1955) addreséed ‘this:

N .
u u3‘~

aphlca tedhnlque; td map @i‘lﬂ_

"vp. 6B80). Drosneiss,”

problem by usrng/~

'Calrfornla urban hjspltal serulce areas acnordlng to tne.‘e_.

B S 4

“prpportlon oF admlsSLDno each urban census tract contrl—

WL

buted to ‘the total admlSSlOﬂS oF a given hospltal Every

with this technlque,vcon31derable boundary crossrng be—

C Rl ¥

hav1or was noted lﬂ patlent Fldu patterns. Morrill and

ol

/'Earickson (1968b) iv a study of Chlcabp area hOSpltalS and
15 patients, also noteda31gnlflcant boundary crossing behav1brm
They were’ able to show that much of\ this varlatlon was -dude

v

to hospltal characterlstlcs such as site and oerv1ce scope.

sy -

‘Their work 1mplled that hOSpltal servhce areas uould vary

t

h49

/" in size, shape, and p pulatlpn according to characteristice
: of the hospltal This situation contradicted the .accepted
,plannlng assumption oF the influerce of distance minimiz-

ation behau1or. | |
Studnlckl (1976) summarlzed the lnappllcablllty oF
. fes

distance mlnlmlzatlpn in ﬁitropolltan areas by otatlng that:

.- LT e
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: Foundrthat only 25% of the births. occurred at ff

Ty 75
by R
. 3 N ' .
S “large c&tles and thelr surroundlng )
urbanized ardas.the effect of physical T e
acc S\%blllty on the distribution of . . .
patients_to hospltals becomes confused )

by the large number of alternative hos-
pitals, the relatively small distances
between choices, and the large numbers
of patients services.

(Studnlckl, 1975b, p. 681).

‘Studnicki then set ou%?to quantify the dlvergence oF actual

urban patlent flow patterns and flou patterns uhlch uould ‘be
eXpected with an "optimal access1blllty model. He analysedu‘

birth records From Baltimore obstetrlcal adm18510ns and

. 'A' 5}‘}.
hospltal (Studnlckl, 1975b p. 685). UWhen hOSpl FE uere

grouped %y quartlles of access1blllty to patlent locatlons,
: K .

50% of the blrths occurred ~Am the “First’ quartlle (closest

hospltals), 17% at second quartlle hospltals, 13% at third

quartlle hospltals, and 20% at fourth quartlle hospltals

<

(furthest hospltals) A stepuise regression analysis lden—ilkk

bR

tlfled varladies Uthh explained the variation in "sp?: al

efF1c1ency" of obstetrlcal patlewt(Flou.. He Found %p\f dls_jgf&”

-p'tal were llmlted by 1nab111ty to pay and dlfferentlal

- . v

adm1881on pollc1es (Studnlckl,'1975b D. 689).»»The lmplif
catlon is that universal health insurance'may decrease some
of the "atypical" patterns of urban patient.Flou Studnicki
cautlons, housverp that patterns of flow would Stlll be

.

heav1ly 1nFluenced by phy3101an location and admlttlng kt>
4

pr1v1leges (p. 690) o .

(IR

R AN A T ‘:; .
.
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The unsuccessful attempts to deliheateieleariy indep-
endent geographlc.serv1ce areas, at least in metropolltahﬁg
areas, created a methodological problem for calculating
hospital service populations. ~ It became clear that planners

_.@ wneeded an alternatlve to the traditional practice of defin-
wlng the service populatron as the population contained in a
specified geographip catchment area. Griffith 1972) res-
ponded to this need by developlng, or at least Forma1121hg,
two 1ndlces oi'patlent Flou uhlch 1dentlfled hospltal ser-

Vytlce-populatlonsi: The . 1nd1ces vers partlcularly 1mportaht
in that they accounted, Fpr 1mported referral patlents in -
hqspltal seru1ce_p%%ula§1ens,, His method involved the
sonstruction of a Ltilizatippimatrix uhichfrepresented the

number of admissions coming/from an array of Jeographic

. | . ‘
areas (not just thé expecte ~catchment area) to the array .

’of hospitals uhder_study. The relevance index (RI), rep=-

" resentsd the'preparatrph of all the admissions
originating frpm a particular geographic area which went —

NS . . ' . \
to a given hospital (Griffith, 19?2,.p. 76) .. The Rf
. L I [

served 'as asrmeasure of a hospital's market°share"u1th1n
: -
- :

76

gach i&entified geographic area. & hogprtal serurce ’ L .

S

populatlon could then be ca.culr ed by multlplylhg the

known pOpulatlon of each geoqranhiic area by ltS RI market /?
share, and then summatlhg the population contribution from
each aréﬁ?(GriFfith 1972, p.,76) The seccnd index, the
commitment index (CI) uas used to represent the degree to ' e
which a partlcular hospltal servep a given geographlc area.

I



litions which originatsd from a particular geographic

<>

M

Griffith, 1972, p. 76).

Grlfflth's method of dellneatlng service areas and
populations without the llhltlng geographlcal concept of
catchment areas was extend d by Bay and Nestman in 1980

In a study using Alberta u%rllzatlon data, they/demon—

strated a hospital seruloevpopulatlon could be ealculated

ulthout a specifically del1neated service area. In addlt-

lon, thelrﬁgerv1ce pdfulatlon model could be applleg‘to nany *ﬁ%_

N ' 7\\”,‘.}’ B

" on individual hoSpltals as GrlFFrth did. They also deon—

AN

in theiristudy Oof Alberta data, that there yas reason to

strated that the RI and CI could~be- calculated. using

Lo c . . ~N . ' L
available utilization measures, other than admissions, such

as patientsdaYS. Perhaps most importantly, Bay and Nestman
(19b0) emphaslzed the theoretloal lmperatlve af homogenelty

assumptlons with regard to patterns of physrolan praotlce ¢

w -

and referral, and hosoltal Speolallzatlon. ‘They noted,
< B e

/- : = )
&

question the §§sumptioh of ; homogenelty 'Intérpretation
pegr

oF results uhlch suggested 51gnlfloant varlaiions in

;" ’

resource allocation and use, among hOSpltals and dlStrlCtS,

-

%

Based on the investigational experience, andﬁﬁmpirioal
evidence reparted in the literature, it appears that delin-
eation of -service arsas and populations based on patient

flow patterns, ratner than on_geographic areas, represents

¢

S \

il

.hospltals at a prov1no1al level rather thzn conoeﬁﬂ&@fihg . *@%m'

%’ 3 . . . Az‘-
- was therefore cautiously limited. B
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€5

“ B _v:;l‘_ .
the method of ohoioe.“ Furthermore, it appears that the
proportionate area and population models developad by

Griffith (1972) 'and Bay argy Nestman (1930) represent the.

current "state of the art" muthodologies.
& .

2.4.3 Comparatluﬁ Derspeotlves af Resource UtlllZathﬂ o
- Evaluatioh of resource utlllzatlon, in terms of- equ1t—

able dlStrlbUtlDﬂ and efficient use, has been llmlted oy the

lack of valld or even universally aooepted absolute stand—

ards Consequently, evaluatlon eFForts have turned to .

relawlve oomparlsons af . resource Utlllzathﬂ among hosplt—

als, and among reglons A orerequ1srte For such somparatlve

o R

evaluatlons and analyseo is the ablllty to oaloulate comp—

arable rates of f% souree utlllzatlon.';Reoent authors have .

argued strongly For'the use of per—oapita'utilization rates-

L based an serv1oe populatlons uhloh aooount For patlent Flou

H

S marlzed in a- paper by Shaughne%sy (1982). The tuo methodoA

patterns (Bay & Nestman, 1980 and 1984; Shaughne&@y, 14982). , i

The<tuo generally acoepted methods of caloulatlng
’ 3

poaulatlon\bas d;gper caplta utlllzatlon ratea wuere sum-
e .

- v PO
)\ B ’

arose “from tuo leFerent persoeotlves Bf oomparlsoﬁ, the

oF
Pt “ o

oommun;ty based (CBA»perspe tlve/mothod and providsr based

i

(PB) perSpectlve/method The CB method beglns with the ¥

speolfloatlon of a geographlo area (oommunlty) Then, the\

—

total hospital (or other health serv1oe) utilization experi-

~ence of all residents in the speoified area is determined,

regardless of where the utilization occurred. ~The per-

E
7

BN
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capita rate is obtained'by dividing thz area's total utill—
zation experience-by the area's total population, pPre Ferably
adjusted for §%e -sex varlatlons The rates however, can
only be con81$ered truly comparable if characteristics.of

J PN
the areas Far»comparlson are.similar; similar in terms of

~sizZs, healtﬁbserv1ce dellvery reoouroes, and socio-

demographlag‘For exampleo -Such. homogenelty must often be

4

assumed rﬁuher than demonstrated.

In addltlon to the aForementloned requlrements for X

'meanlngful CB rate comparlsons, there is also evldence to.ﬁ

i SR
is

suggest that rates should be based'oﬁ relatively small geo—
e
graphic areas. Uennberg and- Glttelsohn (1973) found that

wide varlatlons in resource utlllzatlon were apparent among

-

small areas, such as nelghborlng oommunltles, which ware

ot

obscured when aggregated analyses were conducted from a -

12 : ’ w

regional perspective : : .

The PB method wiews resource use from the perspectlve
s )
oF a hoepltal ar qﬁher sarurce prov1der. Consequently,Aﬁhe

«

rate numerator represents ‘the total resources used or costs:

.

/
1ncurred by the hospltal The service populatlon dEHOﬂl—‘

nator is calculated by usrgg the relevance 1ndex (Grlffrth

-~

1972) tp dsrive populatlon propoﬂ&rons relevant to each
f“;? .

communlty served by the hospital, and‘thgm.summatrng shares

of the community populations’ to yield the hospitalﬁs’seryice

population (Shaughnessy, 1982). Due to hospital perspect—
1ve, PB UtlllZathﬂ rates can only be conSLdered truly

comparable 1F hospitals for comparison are similar; 81mllar

!
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C‘ll\lberta surglcal utll;zatloo rates, MacDonald (1982) em-

":‘,'d

)
similar ih terms of size, scope of service, and tynical

iatlent m;x For example OFften, raté comparisons are made

ﬂhout asswrances of such homogenelty. Houever, rather
P,z,‘ &‘. .. ,)

than dlsmlss "1nequ1table" comparlsons entlrely, 1<tgs pro-

7bably more 1mportant that their llmltatlons be reco 1zed'
.LZ\V"“"‘- (==

v fhe perspectlve/mémho rate cglculatlon depends of
%

colrse on the. perspectlue o@ ¢he research questlon,_nz : e

.;;1

(MacDonald 1982, p. 77)m§§Qennberg and Glttelsohn/(

Forjexample, were 1nterested in the uarlatlon of resource ‘

v

use -among dlfferent areap oF U-

to ralculate populatlon based b

gt Thay- uSed a B method

specific. utlllzatLon

\- 5
n :

brates.h To derlve the rate numarator,&;hey allocated ”ﬁacl—
lltles to each, serv1ce area oF the state .in prqportaon to

the‘use of these Facllltles by resrdents" (Uennberg & o .
Glttelsohn,‘197dt£”f”’ ~,tw The summatrgh oF the propor- -

tlonal Fac111ty

‘\

: »'\n N {‘A'.,'
the té%@l resoumces cﬁmmltted 0T "allocated to the ser—v.. _ [.¥§

- vice area . Inta laber study, Uannberg and. Glttelsohn\(1982)

. i . g R

bused the. same: CB apprOach to examlne varlatlons Lﬂ utllQZQt-j
‘l'r [ Voo ! & t A
.1on oF surglcal resources in 51x Neu Englahd states.;

/ . C
nother appllcation oF the CB method uas used 1h~a 1981 i .

study oF vag;aﬁlon 1n Alberta s reglooal sufgacal utlllzat—
1on rates conducted by the Alberta Hospltal Ut llzat101
Commlttee (Alberte Ho°p1tal Utlllzathﬂ Commlttee 1981)

v

Slmllarly, 1n a longltudlnal study oF reglonal varlatlons oFif,

ployed the CB perspectlve and.method



)

e

'reFerral populatlon was ldentlfled as chlldren uhose PEQl— Lot

events.: Proportlons oF tertlary separatlons uere c;%cul—m ,1 e

ey

eI

A oartlculargy 1nnouat1ve appllcat101 oF the CB ap- -
proachycanube Found in the uork of Anderson and lWertz
(1977) Although thelr goal was not to calculate region—
al UtlllZathﬂ rates For comparlson, the CB perspectlue

was used to assess resource utilization in the Uancouver

Y}

area.d Thelr purpose was to estimate the&@ertlary care'

\-1 .
4 3
resource requlrements, i terms oF beds,a;br a proposed-

& @5

spec1 3% pedLatrLC“hospltal in Vancouv* ) To accompllsh A

L
n -

thls, they 1dent1F1ed tuo pedlatrlc service populations ;e

the reFerral pOpUlatlDﬂ and the urban population. 4The ‘ Gk

ks .
) A

T
dence was-in a gquraphlc area so dlstant From Uancouuer
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Rzsearchers interested.in evaluating héspital parform--
ance, in terms of providing service.to a population, employ
the PB perspective/mefhod of deriving population based
.utilizatioa rates. This literature in_this area is domi-
nated by Griffith, Griffith (j978) presented a number of
PB per-capita méaéures o% "hospital -performance" related to
service quantity, cost, or quality. Later, Griffith et al
(1981) applied these measSures to Michigan hospitals and
demonstrated their potential usefulness. Griffith recog-
"nized the soft data limitations of quality measures, such
as patiant peréeptions of quality but emphasized their
impor£énce in evaluafion,and planning. Griffith was also
concerned about his methods lack of case-mix adjustments
for hospital comparisons. -"Hs recommented this as an area
for refinement and Further'resea?ch.

'The CB and P8 perspectives are actually complementary 
Aapproaches which sach provide different types of informat-
ion, rather than providing two paths to‘the same
~information. Shaughnessy‘(1982) demonstrated how baoth p8

‘and LB measures could be used in tandem to dsvelop alpro—

~

file of resource allocation to regions and relat.u ~esource
utiziZation by care providers. Bay and Nestman (1234) used
this tandem strategy to derivse popglatioh based measures of
"distribution of acute care beds for each district |in
Alberté} and service load for each hospital" (p. 1). The

bed distribution index (BDI) measured the distribution of

beds over a geographic district in relation to the



population while the service population index (S?I) measur-
ed the number of pesople served by asach hospital bed (Bay &
Nestman, 1984, p. 8). The authors cauticned that evan

though the BDI alone could provide useful information for

identifying over or underbedded districts, it wduld be dif-"

ficult to translate this information into reallodatign
decisions because resocurces ére generally allpcated to hos-
pitals, not districts. Consequently, it would also be
necessary to measure hdspital s;rvice load (SPI) in order
to idenfify over or under loaded fabilities. Thus, it was
clear that any‘system wide resource allocation planning
would require information from both tﬁe CB and PB psrspect-

ives.

[

'2.4.4 Summary ‘\
‘The use of patient origin-destination data has been
instrumental in the proliferation of knowledge regarding

utilization behaviors, such as patient flow patterns, and’

the factors which thluence these behaviors. Quar time 1t

became clear that phvsical and financial access to care uwere

only two of many %actoas inFluencing patterns of utilizat-
ion. AN aréa reqqiring Further'explanation'is the impact‘
of functional and organizational characteristics“oF the
care providers, such as differing le&els of service and
care, on the patterns of utilization'and patienf flow.

. Patient origin—destihation»methodologies have also

evolved over the past FeuAdeoades such that researchers are

83



no longer solely dependent on geographic areas and juris-
di&tiqnal boundaries to deiineate service areas and service
populatiéﬁs. Sophisticated méthods now accoUnt“For a dyna-
mic service populatjion dharaﬁteriznd 59 relatively fluid
patterns of movement. In addition, recently developed
measures of patient floQ, the RI and CI, prdvide useful
bases For‘grouping hospitals or districts according to
‘ similarities in utilization patterns.

Finally, origin—destinatiqn analyses can be abproached
o sither the CB or PB perspectiﬁe. The CB perspectiué/
.mokhod.can prov;de information rega;ding per capita resource
~utilization while the PB perspectiqg/methad can providz

information regarding per capita resource allocation.

'+ Recent authors have demonstrated the utility and wisdom of

analysing patterns of utilization from both perspectives.

2.5 Chapter Sdmmagy

The review of literature regarding'determinants of uti-
lization failed to uncover alcomprehensive thedry or model
of utilization. Conceptual and methodolegical dzficiencies
~and inconsistencies in the literature Qere considered to be
ﬁéjor\Factors contributing to the relative immétufziy and
directionless nature.of the literature basé. Da2spite the
lack of focus, a number of factors were identified as being
related in soms manner, albeit not necessarily in a cénsist—
ent'maﬁner, to the phenomena of utilization. These factors’

were discussed according to a framework which definzd
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utildzation as an intersection of need, demand, and supply

variables which operated frem individual and envirpnmental

~

levels of influence. -

The literature regarding classification systems which
might be applicable to this study of pediatric utilization,
revealed three potenﬁially.appropriate areas for data re-
duction through classification: disease, patient, and
hospital classifications. Diseaséiclassifipation\systems
ware seen tﬁ be useful for reducing valumes of mo:bidity’
data but ware also inherently limited in the scoée of data
%hey could summarize due to their etiological foundations.”
Patient classification systems, on the other hand, could
suﬁmarize‘a wide range of patient characteristics according
to 'the types of care/facilities required or according to
the levels bF care/sbrvicé resources required. Such clas-
sifications were génerélly designed to Charécterize a
patient, or group of patients, in relation to objective
criteria which would promote rational patient pla@ément,
and staffing allocations. Hospital classification systems
wers develOpéd to group hospitals accarding to their simi-
larity on certain éharacteristics. Such classification
was intended to ensurs eqﬁitablé comparisons among hés—
pitals, particularly with respect to measures of perfor-
mance and reéource consumption.

The last section of the review presented literature
regarding patient origin-destination methodologies., Patient

flow analyses of origin-destination data were shouwn to



evolve beyodd.the examination of distance, or physical ac-
cess, as the primapy determinant of patienf movement.
Rasearchers hape'expanded flow studies to include assess-
ments of patient choices for location of care and the
in;luence of hospital service and facility Charecteristics
on patient movement. Origin-destination analyses have alsg
become more sophisticated with respect to the delineation‘
af service areas and seruice populations. The determlnatlon
of service areas and populatldns based on patlent Flou pat—
terns and proportions of market shares have rendered the
specification of geographic boundaries for catchment areas
dbsolete.v Finally, the'recent emphasis on the concept of
using both CB epd bB analyses in tandem hes been an impdrt—
ant contrlbutlon to the literature and to the development
of plannlng methodoldgles o

In total, the review led this author to concluds that
research regarding patterns of pediatric utilization of hos-
pital services is codspicioue only by virtue of its absence.
This suggested tﬁat empirical foundations for planning pedi-
atfiC«hospital services, on a provincial or 'local level,
were lacking. From this perspectlve, an 1nvestlgat10n of
pediatric utlllzatlon in Alberta seemed warranted. The re-
view of literature regarding .generic utilization and methods
Fdr analysing utilization patterns revzaled a number of
methodological points which were subsequently incerporeted

into this study of pediatric utilization.



CHAPTER III

' ol
METHODOLOGY

~

As outlined in Chapter I, the purpose of this investi-

gation was to explore -atterns of utilization of acute

hospital pediatric services in Alberta. Pursuant to this

o

goal, five objectives were identified:

1)

3)

4)

5)

to identify the level of acute hospital service:
utilization by the Alberta pediatric service
population, and ifs subﬁopulations, andiassociated
trends in ufilizatimn over a ten year period,

to identify and compare district and regional

\

utilization rates over time from a community

based perspective,

TN
to identify aétterﬂs of pqtient movement from
both community based and provider based perspect-
ives, | |
to identify and ;ohpare disease specific_patterns
of Utilizétioanith d view toward developing
comparisons of utilization by levels of care
based on diagnostic groupings,
to estimate the extent of pediatric service utili—

zation in Alberté, which could be classified as

tertiary level care.

To achieve the goal‘and objectives, the research project

vas divided into three stages: 1) developing the overall

t
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investigatinnal strateqy, 2) acquirihg and assessing the
’releuaﬁt data, and 3) developing and executing specific
analyticai steps in accordance with the identified re-
search objectives. The discussion preserited in this
chapter is organized to reflect tHese three stages of the»
research eroject; \ ’
3.1 Investigationai Strategy

The investigational strategy eeolved from two major
processes; developmenf of a conceptual framework and

selection of appropriate research perspectives and methods.

The results of these processes translated the research goal

into operational terms and formed the superstructure for
the investigation.

The first process was the development of a conceptual
framework.: The intent was to esteblish a theoretical
foundation, supported by empi;ica} gvidence, for trends
in, and determinants of, utilizaeion in general and pedi-
atric utilization in particular. Such a.Foundeiion Jas
réquired to direct the examination of pediatric utilizat-
ion patterns in Alberta. Relevant literature was
fhe;efore revieuved to uncover existing theoretical models
éndxempirical experience rega;ding utilization. Results
"of the reeieu were presented in Chapter II.

The literature regarding generalized utilization
patterns was extensive. with respect to the speciFie.topic

of pediatric utilizafinn, hduever, the literature offered
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v f . .
.- ‘ o o .
neither a specifib'theoretical framework nor a géherally
accepted adabtatién of generic utilizatioh models to;fhé_'
pediatriq caée.tAConsequently, a conceptual model uaé 
developed for purposes of this inuestigatipn basedhoq/;‘—\\’//”
synthesis and interpretation of the exiéting litefatdfs‘\\

- regarding generic and pediatric utilization. The con- .
ceptual model was also presented in Chapter IT.

The ségond process was to determine which research
perspective and methods would be most appropriate in view
of the research»goal and objectives. Ressarch perspect-
iveé can bé"broadly grouped into two categories; the
inferential and the deécriptive perspectivas. The
”appropriate" perspective is determined primarily by the
rei.arch‘goai. If the.goal i? to demonstrate a causal
relationship between identifiéd Qariables, the inferential
perspective is indicated (Bauman; 1980, p. 78). This
requifes a well defined hypothesis and therefore iﬁplies
a knowledge base which is sufficient to permit predict-
ions regarding the nature of the relationship in unstion. .

If, on the other hand, the research goal is simply to
identify and document the distribﬁtion and association of
variables, then a descriptive pérspective is indicated
(Bauman, 1980, p. 64).

The goal, and objectives, outlined for an examination

of pediatric gtilizatioh in Alberta were primarily des-

criptive in naturse. In addition, the intention of the
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investigation was to examine the pntire population, rather
than a sample, of the pediatric patients in Alberta. There
would be no need, thernfore, to draw inferences (dependant

upon the hypothesis testing of the inferential perspective)

s

regarding the population based on a sample. Az a result,
the descriptive perspective was deemed most appropriate for
this investigation. Ths inferential perspeptive.uas noé
only cqnsidered unnecessary, it was alsﬁ considered pre-
mature, and thereFofe inappropriate, for research in th%s
"area die to the lack of theofetical foundations on uhic%
well defined hypotheses could be based. ‘

Research methods were selected on the ‘basis of
appropriateness to the éoal and objectives. Notably, the
first tﬁd objectives refer to the examination of t:ehds N
and patterns of utilization over time. fo gatisfy'théée,
ob jectives, longitudinal data uére required. Such data .
can be obfained through retrospective or prosﬁective means.
Retrospective data are often auailablé through historical
records and are thus relatiﬁgly accessible and inexpensive.
Prospective longitudinal aata, however, must be collécfed
over time and_afe.thUS”relatively costly and_loéisticayly
more difficult. ODue to the ready availability of histor-
ical utilization data files, retrospeétive\daté collection
was fhe chosen method. Utilization data were .available

for the ten year period from 1971 to 1980. This time

span was, therefore, designated as the study period.

~
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bbjectives, which would aid strategic piahning effort S
regarding the Fupure of Alberta's hospital pediatric s “7fJ
services. Mam of the salient planning issues were .‘,' “Esf 9 
expected to center on resource allocation from a systems . ‘
perspective. This anticipated application of the research

‘ T

lead to the sselection of research mathods~yhi¢h employed
population based per capita measures of resource con- |
sumption and sdpplx. This selection ués based ﬁn‘the
conviction that: | |

In order to achieve an equitable allo-.
cation of resources among communities
within a planning jurisdiction, it is
necessary to match the amount of re-
sourcses available with the population
to be served... : -

(Bay & Nestman, 1984, p. 3),

Bay and Nestman (1984) argue strongly for per-capita
measures in that: !
Because of the strong effects. of supply
on utilization and “the free movement -of
patients across hospital district. bound-
aries, it is apparent that the direct use
of utilization statistics, including
occupancy rates, as a basis for hospital
bed [resource] allocation seems illogical
and. inappropriate to overcome the diffi-
culties associated with the direct use of
utilization data, a population-based
approach appears to be more appronsriate
in dealing with the bed [}esourcei reallo-
~cation problem. (p. 4).

In support; the.literaturé review revesaled that evolving

research methods for area-wide utilization reviews had

) . a



demonstrated the utiliﬁy and wisdom of calculating per
capita utilization rateé, adjusted for age. and sex.vari-
ations, to‘eﬁhénce>comparability améng~areas (Bay &
Nestman, 1980; Griffith, 1978).

There are two classes of methods for computing per
capita»measure; of utilization. Cnmmunity—baséd,(CB)
ana]ysés construct per capita'measures'pertéining’to the
population of a defined geographic araa'(Shaughnessy;
1982, p. 62). Utilization rates calculated with the CB
'-method‘uould, fherefore; be in referenc2 to areas such as’
hospital districts,qr fegional groups QF'districts? The
second research objective of idéntiFy;ng_district.and

regional utilization rates would therafore ‘be accomplished

thrdugh CB analyses. The second'class, the provider-based \_
(PB) analyses,.construgts measures which chéracte;ize a
QiVen provider or set of providérs in terms of per capita
measures (Shaughnessy, 1982, p. 62). Patterns of‘utilif
zation relative tﬁ spebiFic providers, or Hospitals,.could,
therefore, bé exaainéd thfough PB analyées- B A

A methoaoLogical eXtenéioh of CBvahd PB.analyées also
alloued examination of patient movements,aécdrding to
origin—destination matricas...The,origin vector typically
represents'the district,oF pétient,feSidence'(a cdmmunity
bésed~vafiabla) thle ﬁhe destihation véctOr typically
-repfesents the hospi?al'uhere fhe.pétiént‘réceiVes care

(a provider based variable). The thircd ijecfiue of
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identiiying patterns of ﬁatient movement would therefore
be accomplished througﬁ a combinatinn of CB and pa'analyQ‘
ses, othgfuiée knan as origin-destination analyses.

There were no altsrnative methods for examirming patient

-

movement.
of méjof étrategic concerﬁ was the cmmpérability of
cal&ulatea utilizatjion rates. To énsure optimuh bompar—
‘ability, age-sex adjpéted'population data would be usad
for all per capita raté calcﬁlations;‘ In adaition, disease
c;pecifib uﬁilization'rates would be calculated for combarv¢
“isans in recognition of  the primary role that disease‘or
diagnosis‘plays-in determinihg,utilization rates and
patterns of rate vacriations. This stfategy was consistent
Qith the Fourth.reséarch objective-of compéring disease A
o spécific pattegns of .utilization.
S{milarly, it was assumed ghat comparasility would
be enhanced, at least qualitatively, if patterns of utili-
zation uéfe.examined uithin,qualitatiuely simiiér diseasgz
cateqories identified as "1evels‘bf Care." As noted in
 the iiterature revisw, generic levels of cafe, beyonrd théﬁ
classification of individual paéients; have been differs
entia?éd_on.the‘basis‘of distance travelled to care
(Anderson & Uerﬁz, 1977) aﬂd'diéghostic‘groups uéighted_by
'~length of stay patterns (Andersen Cmmpahy et al., f978)0
Thé welghting by‘length qf stay was assumed to Eepfeséan

intensity of resource use. Because this assumption was



tenuous, particularly in a @redominantly rural province
such as Alberta, this basig Foriﬂifferentiating ievels

of care was rejected. Altérnatively, levels of care

would be differentiated according to the travel patterns,
and patientcmovements\observed within diagnostic rate- )
gories under thé assumptidn that relatiuely sevare
illnesse§ typically required patient travel to facilities
with intense, concentrated resources. This strategy of
differentiating levels of care was ﬁonsistent Wwith éenearch
objgctives four and five. |

In summary, the overall strategy developed for this

investigation was to conduct the reszarch fruom a descript-

ive, rafher than an inferential, perspective. Strategieé
~regarding research methods includéd the use of: .retgo—'
spective rather than prospective loﬁgitudinal data for
pragmatié reasons, a population based approuach to utili--
zation rates to ensurs applicability to resource
allocation issues, age-sex adjusted and cdisease specific
utilization rates to enhance the comparability of rates,,
and the differentiation of levels nf care to provide
qualigative conceptual categorizations for analyses aof

resource consumption.

3.2 Data File Developmént
Presented in this section are the principal data
sources and the.methods Usad to organize these dala into

an integrafed file which would suppért the intended -



analyses. -In general, the data wers obﬁained from fed=ral
and ﬁrovincial government‘éources. The federal gove. ament
was the primary source for detailed census data.- The pro-
vincial governmmrnt provided the utilization data which
were generated in vast quantities through the provincial
health information system. The health information sysfem
data are particularly valuable For‘utilization a?g_plan—
ning studieé‘in that they are consistently and
comprehensively collected throughout the province. UWith
this relatively complete and homogeneous coverage, re-
searchers and plannérs can be reasonably assured of an
unbiased representation of* the provincial'health service
gxperlence. |

There are several limitations, howaver, to the use
of such massive data files. Principally, a great deal of
time 1s required to collect, veriFy.and aggrrgate the-
- data. Darticularly>in the case of the uti.iza. . nn d=ta,
many agencies are involved, each requirinc ad;it;onal’
time to process and distribute the data. Cn. orjuently,
a significant time delay; on the order of a year or tuwo,
can”obcur before the data are available for use. Another
limitation ié that the volume of data and ﬁhe series of
agency level aggregations the? undergo prevent the re-
searcher or planﬁervfrpm exerting direct control over the
data. Similarly, without direct access to the source

data, evaluation of data gquality is not feasible. ‘Data

S
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guality is, houever, assured.to.some degree by virtue of

the verification procedures and quality control‘checks
routinely performed by the data proceséing égencies in-
volved--The Commission on Hospital and Professional Activi-
ties (CPHA) and Statistics Canmada. Based on this assurance,
the data obtained for this invastigation were assumed to be

substantially complete and not systematically biased.

3.2.1 Census Data

The calculation of per-capita utiliiation rates
required, fogr the denominator, an accugate accounting QF
persons or potential users in the study area. Thebprimary
data soﬁrce for determining the number of persons for a
given area and timebmas the federal census figures. Census
data were available for years 1971, 1976, and 1981.
Statistics Canada released the data 'according to enumerag—
ion- areas (EA). The EA was the smallest unit of area and
-%ypicaily did not cross other major geographic boundaries.
Thggefore,,by aggregating the EAS, it was possible to
tagulate the census population in terms of othér geographic
boupdaries, such as hospital districts. Such a retabulat-
ion of the census pgpulation, into -102 hospital;districts
according to sex and 5 year age categories, uwas perfofméd
by the provincial government. Theses reorganized census
‘data were obtained for this investigation.

.The census data were, by nature, cross-sectional

observations. All data obtéined were referenced to June 1
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of the census year. The dynamic element of time was,
therefore, not inhereht‘in these data. It was also recog-
nized that cénsus obgerQations often failed to represent
complete enumeration and could uhEETestiméte the populatiun
by as much as 5%. It was assumed,‘houeuer, that such
underestimates were unavoidable errors which could occur

in all segments of the population, and thus, no systematic

distortions of the data were expected.

'Data Modificatioﬁs

Census data for the pediatric population uwere z2x-
tracted and grouped into eigﬁt age-sex cateéories. There
Qere four age categories, each with two subdivisions for
sex; under 1 year QF age, ages 1-4, ages’5—9 and,‘ages

10-14. As noted in the literature review, there uwas

evidence to suggest that health service need and utilization

depend largely on the age-sex composition of the population.
In order to achisve unbiased comparisons QF rate variat-
ions, it uwas therefore necessary to remave the confounding
factor of rate variation due to the age—éex composiﬁion oF.
the populatian. |

Tuo methods of rgte;Sﬁéndardization——holding ths
effect of age and sex vafiation constant——uere axamined.
The direct msthod was deemzd too meefsome for Ehis
inuestigatioﬁ in that age-sex épeoific rates would have
to be calculated for each hospital district. The indirect

mathod for age-sex adjustment was therefore chosen. Using

g7
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this method, the more stabla rates of a larger, yet
comparable population, were applied to the smaller study
groups (Mausnér‘&‘Béhn, 1974). The calculation involved
adjusting the denominators (in numbers of persons) rather
than édjusting the numerétor% (in numbers of cases),
while uéing the provincial average for utilization as tihe
common standard. “

The>éétual procedure used to calculate the adjustment
was the weighted-sum.approach as described oy Bay and
Nestmén (1980). The weights used were based on utilizat-
ion figura2s: from 1971, 1976 and 1980 combined. Thus, only
one set of uéights was applied to the crude population
figures for the three census years (See Appendix A for
details). Tais procedure reduced the computational re-
gJirements and renderedAthe resulting service populatioan
figures longituainaliy comparabla. The séervice population
within a defined geographic area was equal to the age-sex
adjusted census populatinon of that aresa. /

Crude population figures wersz only available for the //
three census years. To calculate yearly utilization rates, 5/
estimatass of district populations and service populations |
were required for intercensal years. - Two commonly accepted
methods of population projection uefe examined; the linear
prograssion mgdel and the exponential prograssion moael.

It was felt that thé exponential model would most accur-

ately represent the expected growth curve of ény gliven
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population. The linear model was deemed too simplisti
in the assumption that populations increase (or decrease)
by a given number of persons per unit time. The expon-
ential model assumed growth to be compounded such that the
\ actual number of persons added to the population per unit
\ of time would be proport;onal to the number of persans in
\\that vear, although, the rate of increas=z could be rela-

't ‘table.
\

n constant yearly. rate of grouth was assumed to exist
Fof‘éhe pediatric population in each district Detueén the
years 1371 and 1976, and be tuezn 1976 and 1981. District
growth rates were calculated for both census and service
populations. Pediatric populations for intercénsal yeafs
were then calculated by applying the growth rates first to
the census year and then to each successive year in the
five year range. (See Appendix A for details.) dne

'W”“‘”finaif”yet*minor;'adjustment was made td maximize the
Comparability'of census and service ‘population figures.
Each-district service population was multiplied by.a.
factor which would equilibrate the provincial census’

populatiaon and the provincial service population.

3.2.2 Professional Activities Studies'(DAS> Data

The calculation of utiliZatioh rates also rsquired,
for the numerator, accurate meastires of utilization. The
principal source of data rsgarding hospitai use was hosﬁital

patient "separation abstracﬁs” whizh uerevroutinely
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collected and compiled.For all Albertan hospitals by
the Commission on Professional and Hospital Actiﬁtfiés
(CPHA) in Ann Arbor, Michigan. These compiled data were
typically raeferred to as PAS (Professional Activitiss
Studies) data. The racords obtained for this investi-
gation were provincial govarnment computer tap=as which
contained PAS data from January 1971 through Mérch 1931
for all acute care hospitals in Alberta. The data of
particular relevance to this investigation were: 1) age
of patient on admission, 2) patient sex, 3) primary
diagnosis, 4) length of stay, 5) admitting hospital, and
6) hospitalldistrict corresponding to patient residence.
As noted abaovs, the unit of dafa colléctioh gas
hospital sepération. Consequently, episodes of illnes:s
or indivianl cases could be over regpresented in that they
would be counted more than once if hospital.trans?ers
(recorded through separation,,,a‘b_SAtirAaf;,,t,s)ﬁye_rAE,;;D,qu,yed;___,,,vm .
Thus, the number of cases tréated in . primary or secondary
service leuelrfacilities'may be particularly over-
represented. In recognitionlof this tendency, analyses
of PA3 data were based on pétient days as well as ;epar—
ations. Anofher characteristic of the daté was that a
éeparatibn was accounted to the year in which the separat-
ion cccurred, regardleés ththe date of admission. This
recording practice couldlfheoreticaily cause same dis-

.toftion in the patient days. However, dus to the



‘ \
non-systematic nature of this recording "error," its.

effect was assumed to cancel itsélf out. \

The PAS5 data had aAdynamic time flow é@ement dué to
the continuous nature of separétion observafions._ Thié
was inherently different from tHe single timé cCross-
sectional observations of the census data. fﬁe-tuo data
sets, PAS‘and census, therefore were not striEtly com-
patible. The~census-data tended to represent an average
of the persons prasent in the year because the census was
taken Hear the middle of the year. The PAS data, on the
gther hand, wer=s collected continuously over the yeér and
could hot,$e consider=sd to represent the average.‘ Such a
discrepancy could theor=tically jeopardizé the validity
of utilization rates calculated with 'incompatible' data.
Houwever, the actual effesct af this data character dis-
crepancy was likely to be only minimal. It ués uofthy of
note in recognition of a potential source of error, parti-
cularly in areas with relatively high birth rétes.

It should also be noted that . >ee months of PAS data

in 1979 were not available. Rather t .2 adjustment
factors to restore longitudinal comg =T 7, the re-
searcher decided to use the twelve mor “h 2 continuous,
period spanning March 1979 to March 198G = result,
the Follouiné data year was also chmnge tn =h

1980 to March 1981.
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Age Boundaries

7The hospital separations which were relevant. to this
inﬁestigation were abstracted from the'géneral PAS files,
The principal di&ision was that of age; Pediatric separa-
'tiong were identified if the patient (excluding newborns)
was Lnder fifteen years of age on admission. The upper
boundary of fifteen ysears was chosen on the basis of
statistical convenience and dafé comparability. The census
data, for example, were tabulated in 5 year age groups.
Usiné a populafion based approach to utilization rates,
it was thereFdre most convenient to use corresponding
categories. ’Suﬁdivision oF‘the categories to accommodate
other pediatric boundary points, such és age 16 ar age 18,
would have created major combutational problems and intro-
duced ﬁeu sources of error. In addition, Statistics
Canada used age 15 as the boundary for its morbidity and
utili?étion statistics, as‘did séveral publications from
the UnitedAStatesl(Andersen,CD. et al., 1978; U.S. Depart—
ment of Health and Human Services, 1982). To allouw
comparisons uitﬁ utilization statistics from other sources,
the,épparent convention of the age 15 boundary was
adopted for this investigation. It éhould be noted, houw-
ever, that thé clinical practice of pediatric medicine’
would not be limited by such an arbitrary boundary. Neuw-
borﬁs ueré excluded because, strictly speaking, they are

typically not the patients, the mothers are. 'In addition, .
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|
it was assumed that patterns of utilization for newborns
would be influenced primarily by the determinants aof

obstetrical service utilization.

Diagnostic Catsgories

Disease specific utilization rates were basad on
selected diagnostic categories. These categories were
selegted on the basis of several criteria. The goal
was to select categoriés which 1) haa relatively stable
coding patterns over the study period, -2) were rspresent-
ative of pediatric illnesses and special care needs, and
3) rep:esented sufficient number of cases so as to avoid
unstable rate estimates based on rare events.

The condition of coding stability was difficult to
satisfy. The system used to code primary'diagnoses yas
changed three times during the study period. From 1971
to 1973 the system titled Hospital Adaptation of fhe
International.Classification of Diseases (H-ICUA) was in
effect, and from 1974 through 1978 a revised edition
(H-ICDA-2) was used (Statistics Canada, 1092a, |
p. 10). A completely revised system came into
effect in 1979 (C.P.H.A., 1981, p. 27). It was titled
International Classification of Diseases-bdition
9-Clinical Modification (ICD-9-CM). éach coding system -
mpdification was intended to réplace the previousvédition.
Comparability of the coding systems over time was there-

fore not guaranteed. Fortunately, however, there was a



'relativeiy,stable superstructure of uerf broad diagnostic
categories. It ués primarily the codes within the broad
groupings which tended to vary with each new edition. -
The task 0F selecting diagnostic categories became one of
choosing a set of categories'uhich was spécific enough

to be heaningful yet brdad enough to }amain relatively
stable over time.

The representaliveness of a diagnostic category uas

determined through con§ultation with a practicing pediatri-

cian. Commonly ocqurring pediafric diagnbses vere favorad
for selectiﬁn along with those which requifed relatively
gpecialized pediatric services. The following diagnostic
categoriss Qere salected: 1) intestinal inféctidns,

?) strabismus, 3) otitis media, 4) acute Qpper respiratory
tract infections and inFldenzaQVS) pneumonia, 6) astﬁma

and bronchitis, 7) tonsillitis, é) hernias, 9) congenital
heart anomalies,;HD)'other ‘congenital ahomalias!;11)bperi_
natal disorders,.12) skull Fractures,'13) sther fractures,
"14) l%Faration, 15) burns, Shd 16) poisonings. (See:

Appendix B for detailed listings nf associated codes.)

Geographic Unit of Analysis

Comparisohs of area specific utilization patterns'and
analysas of patient movameﬁt‘pétterns éll requir2d that the
province be divided into mutuélly excluéiue and exhaustive
geographic units. Several systems For.gepgréphic'sub—

division were examined; municipalities, census tracts,
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and hospital districts. Desirable characteristics for
the unit of analysis included; 1) comparable size in
;terms af géographic area, 2) compafable population
characteristics, 3) inclusion of only one hospital per
unit, and 4) relative stability of boundarieslover time.
'Npﬁe o% the existing subdivision systems satisfied all
the desired characteristics. The hospital district
however was considered the most: appropriate éémpromise
basgd pn‘the_FoLlouiﬁg‘rationale. Districts'uefe large
\enough to reduce data vdlume and yet uéré,sméf&ﬁenough.to
minimize the averagihg effect nyreducing the data. The
PAS sgparation abstracts recorded hospital districts for
geogéaphic coding of the patient origin; ‘USing fhe same
system Fbr this ihvestigation ppevented é'cumbersome ahd\
Sofentially error ridden translation process. Census
déta,Acollected in relatively émall enumeration areas,
could be compiled to approximate district boundaries.
Finally, all but eight of the 102 districts included

only dne hospital. ThéfFollouing districts‘(numger of
hospitals in bracketsj were the exceptions; Edﬁonton (6),
Calgary (6), Lesthbridge (2),.Bonnyville (2), Beaverlodgé;
Hythe (2), Fort Vermilion (2),'Lamont;Mundare—Uillingdon
(3), and Flagstaff-Hughenden (4). There would hayelbeea
fewer exceptions had it not beeﬁ neceséary to combine cer-
tain districts which uefe currently separated;. Districts

which had been combined at ahy time during the study



period.had to Be considered ag combiﬁéé throughout-the
study period for the\sake Df.longitudinal cbmparab;lity.

" One of the desirable charactsristics uas significantly
. compromised by the choice of hospital districti Districts
uérs.nbt comparable in terms oF'geographic dimensiomé.
Northern hospital districts in particular covéred hﬁge
gxpanses of ferrit&ry relative ﬁo districts in the center
of thé_province. Equivalent dimeﬁsidns would habe been
desirable so that atypical pattefns of.patiaﬁt flow 50uld

be ‘attributed primarily to varying levels of servize pro-

vided by different hospitals or to referral patternsﬂ With-

wide variation in dimensions aﬁd triysportatian'systems,
however, flow patterns are likely to be shaped and/or dis-

torted by time and distance considerations begarding travel.

3.2.3 Drovincial Annual Reports

The Annual Rebbrts and qccomg?hyinglstatistical supple—
ments issued by the Department.of Hospitals and'MediCél
‘Care (DHMC) provided supporting data for. this inﬁesﬁigatioﬁ.
Such daté'included; 1)'the number and size of general hos-
'pitals in the province, 2) pediétric bed complementénfor
each hoépital, and 3) chénges in'hospital distfict bound-
aries over time. It should be noted that from 13971
‘through 1977 responsibility for provincial hospitals was
accorded to the Alberté Hospital Sérvices Commissioh. 'The
‘Commission- issued annual reports which covered the caiendaf

years from 1971 through 1976. 1In. 1977, the réporfing
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structure was Ehanged to a fiscal year in preparation for
the transfer of resbonsibility to the newly formed DHMC in
January 19?8.‘ fﬁe faﬁo;tihg sysﬁem ﬁransition resulted in
the 1977778 "annual" report covering a Fifteen'month period

‘between January 1, 1977 and March 31, 1978.

3.3 fAnalytical Steps . {
The analyseg of pediatric utilization ip Alberta were
divided into Fivi steps which corresponagdiuith the inQesti-
gational objectivg%,- The first step was, therefore, to
identify the proyinéial levélglbf general and disease
sbecific utilizatién ;F acutz hospitals, and the associ-
ated trends over time. The second step was to compars:
district utiiization rates, acrosé‘the pravince and over
time, so as to idenkify any consistent patterns of rate
‘variations. The third step was to aggregate districts into
regional areas, and compare the associated.regidnal utili-
zation_rateé over ‘time and diagnoses to identify any
systematic patterns of regional utilization. :These first

three steps were designed to explorse patterns/of<hospital

t

use by childfengin relation to’threé ma jor determinants of
_utilization;.diéease or diagnosis, time (a proxy for

changing patterns of practice and technology), and location
.of residence._'As such these analytiéal steps addrassed
the first, second and Fburth inuestigationaﬁ objectives.

The fourth analytical step was tb explaore patterns

of hospital use, through patient-origin destination studies,



8 )
in relatinn to three other determinants of utilizatiaon;

referral patterns as evidenced by patient movement,
levels of service available} and intensity or complaxity
of illness. This step addressed the third and fourth
objectives. The fifth and final amalytical step was to
apportion pediatric utilization by'ievels of care 1in
order to brovide a gqualitative evaluation of pediatric
utilization of hospitals in Alberta. Through this step,
the FiFth'iHvestigational objective of estimating the

o

level -of utilization Fo; tertiary level pediatric care

J

was addrassed.

3

A more detailed\description of methods employed in
the analytical steps are presented in the following five

subsectians.

3.3.1 Provincial Analysis | | .
. I~4

The three primary measures of utiliéqtion were first
examined in their raw form of total separations, total
patient days and average length‘offstayf These‘Figures
uefe obtaihed by aggregating ut;lization data over all
hospitals and over all districts in the province.. The
raw measures were examined for sach diagnostic';ategory,
for all.diagnoséq combined, fof each oF.fhe ten ye;rs,
.gnd for all yearé cambined. The entire pediat;ic seTvice
population aﬁa its various age and sex subpopulations were
subjected‘to”this analysis. o

Raw measures were then convaerted into provincial
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utilization rates. The q§nominétors used 1in the rate
éalculatiahs were annual provincial servize populating
figures. Numsrators were either total provincial SEPS

or total provincial DAYS. Rates were calculated for

each diagnostic categofy, for all diagnoses combined,

for each of the ten years a;d for all ten years combined.
,Rates for specific diagnostic categories and faor pediatric
hospitalizations in general were then axamited for any
patterns or trends in utilization over time. In additioq,
an attempt was made to compare the Alberta rates with x
.co:responding statistics for Caqada and the United States.
Such comparisons were made to help viaw the Aloerta
experience in.a broader context, and to provide a frams
of reference in the absence of absolute or normative

'standards for pediatric utilization rates.

3.3.2 Dislu tnalysis

The - % rh se of the investigation was to examinz the
variability of district rates across the province and to
identify rate variations among geographic areas. The con-
ceptual foundation for this analysis was provided by Bay &
Nestman (1984), Griffith st al. (1981), and Shaughnessy
(1982) through their discussions of the cﬁmmuﬁity based (CB)
method for deriving utilization ratzs. The CB method
required that the study area be subdivided into smaller
geographic units which uere relatively homogeneous with

Tespect to their determinants of utilization. . The



geagraphic unit of analysis for this analytical step was

the hospital-district. Therefore, utilization rates, in
terms of ‘SEPS and DAYS for all diagnoétic cétegories,
were calculated for each hospital district. Rgtes were
calculated for years 1971,:1976, and 1980/81 té‘aliou
identification of ‘any historical trends. It was felt
that the three years would be sufficient to reveal basic
trend directions over time.

The volums of information generated by tuo‘rates
for each district (102), for each disease category
(17 including the total), for threz years amounted to
nearly ten thousand unitS.oF‘inFormation. THus, in
ordsr to assess district rate variability}.the district
rates ueré treated as a distribution of observations.
Rate distfibutions were then examined for the minimum
"and maximum rates and the istributional skew. The
Edmonton and talgary disturict rates ;ere isolated as
landmarks in the distribution because together they
represented the rates applicable to, or collectively
experienced by, 52% of the service population. Rate
trends Qithin other indiQidual districts were considered
to generally have a limited impact on the pediatric
heélth service system and.ueré, thereForef not pursued
more aggressively..

The geographic variation in district rates was ex-

amined by mapping rates according to categories devised to
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represent rates on a relative scale (i.e. low, moderate,
high). The relative scals was basad on percentage vari-
ation from the provincial rate. Rate mapping was only

undertaken for data combined over the ten yedrs.

3.3.3 Regional* Analysis

Following the analyses of utilization rates for hos-
pital districts, the CB analysis was extended to an
examination of rates Fof clusters of districts, and limited
to an examination of ten or leés diagnostic categories.
Diagnostic categories were combined or dzleted on the basis
éf the researcher's judgement of the inuzstigative value
of maintaining each category sepafately. The district
énalysis was the main source of inFormation for this
judgemenﬁ. The clustering of distriqtéygas based on the
patient origin—aestination studies and experience of
several otﬁer researchers who had_gxamined regional
utilization rate variations in the Alberta health care
Field. Daine'and Wilson (197S) cluster=d areas (census
subdivisions) uhich had similar roles as regional referral
centers for acute cars in Alberta. These centers included
Edmonton, Calgary, Grande Prairie, Lethbridge, Medicine Haf,
and Red. Daér. Toll (1982) clustered'hospital districts
by the. highes® level of care (primary, secondary,‘or
tertiary)‘available within the district. The clusters
could roughly be described as metropolitan creas, regional

3
areas, and rural areas. MacDonald (1982), in a study of
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FIGURE 2

DIAGRAMS OF FOUR DISTRICT AGGREGATIONS

MAP A 1) METRO - EDMONTON MAPB 1) NORTH
2) SOUTH

2) METRO - CALGARY

MAPC 1) METROPOLITAN AREAS MAP D 1) EDMONTON REGION
2) REGIONAL AREAS 2) CALGARY REGION
3) RURAL AREAS . 3) GRANDE PRAIRIE REGION
4) LETHBRIDGE REGION

5) MEDICINE HAT REGION
6) RED DEER REGION



surgical servics uti}ization, clustered hospital districts
according to their éimilarities-or dissimilérities with
respect to determinants of surgical utilization. . S9e was
able to demonstrate, through these different clusters, that
rate variations were in part dspendent upon the geograbhic
areas chosen for study.

Based on the above research experience in the examin-
ation of variations in fegional utilization patterns,
hospital districts Qerg aggreéated into Fbur clusters or
regions.~ The aggregation regions aré depicted in

Figure 2. Descripﬁions and rationale for the aggfegat-

"ions are presented in-the following sections.

Map A: Metro-Edmonton and Metro-C.lgary

The format of regional comparison in this "aggregate"
was in.fact only based on tun separate, albeit heaviiy
populated, diétricts;“Metro—Edmonton and Metro-Calgary.
Most deferminants of pediatric utilization related to
availability of sefuice, socio-econamic conditions, and
disease prevalence were assumed to be similar wvithin these
tuo districts. Utilization rates were therefore expected
to be similar.

There was one notable difference between the tuwo
districts. MécDonald (1982) had noted the size difference
between the tuwo metropolitan hospital distficﬁs, In
recogﬁition of the influence of distance and trével time

on patterns of uss, MacDonald's comparisons graouped four
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surrounding suburban districts with the Metro-Edmontaon
district. The risk inherent in that cluster was the
addition of areas uhich‘couldlhave dissimilar, patterns
of pediatric affiliation determinants. The clustering
cou.d therefore have detracted from, rather than
enhanced compafability.

For éhis investigation the tuwo metrbpolitan districts
were unaltered for three reasons. First, the suburban
districts had satellite pediatric service systems of their
own which .could shape .patterns of use much different than
those in metropolitan areas. Second, due to methodological
~complexities, little attempt was made to ensure that regions
for the other aggregations wers of equiualent size. Thus,
there was no reason to make it an "issue" for one aggrégat—
ion. Ffinally, it was felt that considerations of trauel‘
timé to service locations would not, in fact, significantly
influence utilization rates for either.district. (Distance
might however influence patterns of use with respect to

specific hospitals within the districts).

Map B: North and South Regions

Health service delivery in Alberta seemed to be
naturally polarized into north and south referral regions.
The polarization was consistent with the north-south
relationship of the two major metropolitan/referral
centers. Because these two superregions are often com-

pared with respect to eguitable resource division within



the province, it was felt that a north-south caomparison

of utilizatioﬁ\patterns would be of interest. Due to the
large area encompassed by each region, homogeneify of
utilization determinants within regions was not expected.
However, the variability of determinants could be assumed
to be similar. Both regions, for example, included rural,
urban, and metropolitan centers. UtiliZation determinants
‘would likely vary among the centeré but brobably vary to a
simllarvdegree in both regions. 0n this basis, the tuwo
regions were considered to be comparable.

The boundary betueen_the two regions was determined
on the basis of generalized provincial utilization patterns
reported in previous utilizatiaon studiés (Toll, 1982 and
MacDonald, ﬁ982) and pattgrns>of pediétric patient Fiou
across the demarcation line. The boundary was aésumed to
represent the natural division of patient flow patterns
such that persons living north of the démarcation line
would be more likely to travel to the northern referral
center while persons living south of the line would be
more likely to travel to the southern referral center,
should their health care neéds require sérvices of a

major center.

Map C: Metropolitan, Regional and Rural Areas
In the previous two aggregations, new reglons for
comparison were constructed and assumed to be relatively

equivalent in terms of_ﬁhe distribution and/or variability
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of utilization determinants within tHeir boundaries. A
'différenf approach Qas to compare utiliiation measures
among dissimilar regions. Comparisons of this nature .
could provide insight into the influence of dissimilar
utilization determinants on the variations among utili-
zation rates. It was Fef£ that one appropriate basis for
comparisgh would be varying leveis of urbanization. Hos-
pital districts were therefore categorized into three
gfoups; metropolitan,'regional (or urban),’and,rural.'
The metropolitan group was comprised of .12 Metro-Edmonton
and Metro—Calgary'd;stricfs. The regionai group included
the districts which corresponded‘ﬁo the urban centers of
Grande Prairie, Lethbridge, Medicine Hat, and Red Deer.
The rural group contained the remaining disﬁricts. The
resulting aggregatioh was. similar to aggrégations used by
Toll (1962) and MacDonald (1982).

It uwas éssumeq that the variability of utilization
determ%nénts was greater between and among the groups than
it was within the groups. Variation of utilization rates
was, therefore, anticipated among these groups. The extent
of variatidh, beyond that which was likely due fo stoch;
astic variation in utilization patterns, would not be -
.egplored houever'dué‘£o statistiéal‘cdmp¥exities which
were beyond the scope of this thesis. |

The metro—pegional—rural classification was chosen

due to its relevance to regional patterns of Sservice



avallability. Conceptually, health care delivery systems
can often be subdivided into primary, secondary, and
tertiary services; the primary services providing the
basic, first line care on a local level, the secondary
services providing somewhat more specialized care for a
regional catchment area, and the tertiary services pro-
viding highly specialized and technical care an a réferral
basis to lérge regional areas. This conceptual classifi-
cafion is consistent with the ecological approach'to
Categorizihg health services (Roemer, 1979; Shonick, 1976;
Anderson & Uertz,‘1977;-and'Morfill & Erickson, 1968).
According to this conceptual model tertiary services are
characteristically centralized in major urban or metropol-
itan centers, secondary services in smaller urban centers,
and primary services in outlying rural areas (Trivedi,
19783 Toll, 1982)? These conceptual divisions houever
represent levels of a watershed type, tri-level h;erardhy
rather than mutually exclusive categories. The success-
iQely inclusive levels of care exist such that metropolitan
‘centers, for example, would provide primary, secondary and
tertiary cére to metropolifan residents, secondary and

. tertiary care to residents of surrounding communities, and
tertiary care to residents from a distance awvay. From the
comqunity perspective, metropoclitan residents would have
all levels of care (primary, secondary, and tertiary)

available within their home district, regional residents



would have only primary and secondary-ievels of cére
avallable within their district while residentc of rural
areas would have only primary care available within their
hqme districts. Comparisons of utilization rates for
residents of metropolitan, regional and rural areas were,
therefore, expected to prbvide some insight into the
influence of .the level of care available on rate vari-

ations.

Map D: Edmonton, Calgary, Grande Prairie, Lethbridge,
Medicine Hat, and Red Deer Regional Areas

Two of the preceding aggregations (Map B and Map C)
creaﬁed relatively broad categories of districts. It was
felt that a somewhat more detaiied division of.districts
would also be valuable for comparisons. To this end, all
hospital districts were categorized into six regional
areas. Boundaries for the regions were chosen such that
the majority of area residents would most likely seek'
acute pediatric health care within the regional boundaries
(all six areasihaﬂ secondary/regional service centers
within their boundaries). The resulting regions were
‘similar to those used in two previous utilization studies
(Paine & Wilson, 1975; MacDonald, 1982). Three of the
regions, Calgary, Lethbridge and Medicine Hat were
situated in the southern referral region as described
for Map B. The remaining three regipns were situated in

the northern referral area. The regional areas were



otherwise dissimilar in terms of determinants of utili--
zatiaon, pérticularly with respect to travel time to

secondary and tertiary care facilities.

3.3.4 Patient Drigin—Deétinatidn'Analysis
Origin-destination studies were undertaken to gain
information regarding patient mouemént patterns Frém‘tuo
perspectives; the communiﬁy (distriot) perspective and
the provider (hospital) perspeéfive,v T;e community per-
speétiye analysis would provide information regarding ths

movement of patiehts seeking care outside their community

of residence. The provider perspective would contribute

information regarding the movement of patients to a parti-

cular hospital (or group of hospitals). krom the lafter
analysis, the dagree'tO'uhich a given Hosbital serves local
residents or serves pétients referred F;om othér districts
could be determined. Thrgugh this process, the market
canstituencigs for a éiven hospifal or groub.of hospifaié
could be identified. . |

Analysés up until this point had concentrated on the
community perspective. InFofmatioh Frém thisvperspective
would be valuéble qu system level planning»effofts. - The
origin-destination analysis was significant“in'that it
allowed exaﬁihation of utilization patterns from the.
providers' (hospital's) viewpoint. Information from this
.yantage would be valuable for planning within the system,

such as the distribution o? services within districts or



regions.
Patient origin-destination matrices were developed

according to the method described by Griffith (1972).

The Statistical Package for the Social Sciences (Nie et al.

1975) was used to constrUct crosstabulation matrices from
the large data files. The data files had been previously .
,Compiied from specially developed FORTRAN programs. The
variable DIStricts (or cluster of districts) of patient
residence served as the patlent orlgln dimensions while
the variable HUapltals (or cluster of hospltals) of ser-
vice delivery served as the patient destination dimension.
Matrices were generated in terms of‘beth SEP3 and

DAYS for data which had been agéreéated ogén the ten'year
‘study period. - Daﬁa uere aggregated in ordsr t;"megimize
stability‘oF patient FLou fndices.. There uee evidence to
suggest that iF‘matrices were generated for indivieual )
years the number of SEPS or DAYS in each Celi, for certain
diagﬁostic Categeries, would notLES'large enough to assure
accurate and stabIe patlent flow meesures '~ To obtain some

vieu oF changes in patlent flou over tlme, a series of
) :

|
matrlces was constructed in terms of all DAYS\combined

for the years 1971, 1976, and 1980/81. The aégregetion of

I

diagnostip_groups provided sufficient numbers to assure
felatively'stable measures of patient flow.
Diagnostic categories uere collapsed or re jected so

thdt only four large categories were to be used for this

y
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analysis. There uas{one-cat;gory for all diagnoses com-
‘ bined, and three diséaseispecific categories each
representing eitHE?iprimary, secondary, ér terﬁiary type
diseases. Disease "types'" were determined by reviewing
thé movement of rural patients with respect to specific
diagnosés. The conceptuél basis for this method of dis-
gass classification was provided by Anderson and Wertz

"~ (1977). Primary type diseases were typically treated in
ldcal, rural healtﬁ care centers and only.rarely refefred
to areaé with higher levels QF‘caré. Tertiary typel
diseaséé typically required care outside the rural area,
maost often in tertiary care centers. Secondary diseases
‘were often treated out81de the rural area but would typl—
cally be referred to reglonal centers and only 1nFrequently
to metropaolitan referral centsers.

Pétient flou measures calculated from the origin-
deétinafioh ﬁatrices included relevance and commitment’
indices. Relevance indices measured the tendéncy of
patients to remain,@ithin, or leave,‘their district of
:esidenpe to.receive pediatfic'care;” These indices pro-
vided information from a diétrict peréﬁective. The
commitment indices measufed the tendency for a hospitél,
to serve patients located within, or outside of, the
distrigt in uhicH the hospital was located. These indices

provided information from the hospital perspective. The

following sections provide more detail on the analyses

~
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conducted from the two perspectives.

District Perspective
ol
From the district perspective, patient movemenf was

viswed relativs tb districts of residence. The relativé
relafionsﬁips were described by proportioné referred to as
relgvance indices. The pfoportions were based on all the
children living in a district who had been hospitalized.
Some childfen.uere hospitalized in their home district uhile;
others werse hospitalized outside their hﬁme district. The
proportioné of all Pospitalized children living in the P
district who had been treated in their home district, or
cornversely treated outside their home districts,-uere
referred to as relevance indices (see Appendix: C faor
deta&ls of\calculation). Several measures of utilization,
such as SEPS or DAYS could be used to estimate vthe propor-
tions (Bay & Nestman, 1984). Relevance indices for this
'invesgigatibn were calculated for both SEPS and DAYS.
Several different matrix formats uerefdeveloped to
addreés diFferent questions and issues related to patient
flow. Hospital size, for example, was suggested in the
gravity model (Meade, 1974) as a force which influenced
patient -movement. Based on the gravity model, it was
asonable to expect that a disfrict coHtaining a large
hospital uouldr;ttract a relatively large number of

patients residing outside the district and lose. very feu

patients to other districts. A matrix was, therefore,



conétructed to examine the influence of hospital ©.ze on
pediapric patient movement.

Déstricts were divided according to the number of
rated beds in the district's largest hospital: A) 500
5éds and 1arger,'8) 100-499 beds, C) 50-99 beds, and
D) undef 50 beds. Category A represented districts uitH
large hospitals with relatively strong power to attract
patients. Category B, C, and D represented moderate,
small and very sm§ll hospitals respectively, each with
aiminishing power to attract patients. Categories C and
D could likéiy have been combined on the baéis of limited
ability to attract but were separated for this analysis
only to distribute the districts more evenly among the
categories.

The destination vector of hosp%tals was grouped

i

according to %ﬁe clasSiFicatidﬁ of the district they uwere
)
ﬂ ‘}7

situated in. For example, Caldary district was classified

‘in categorycﬂ, therefore, allﬁgalgary hospitals were
classified in a corresponding’category A, req?rdless of
their size. The F%hr district .and corresponding hospital
categories were then crosstabulated to form an origin-
destination matrix, subdivided into the four diagnostic

composites, for all ten years of data combined.

Another matrix was constructed using the Map C Metro-

"Regional-Rural district categories. Although this matrix

was similar to .the hospital size matrix, it was

st
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conceptually different. The expected influence of hospital

size in patient movement could be due to the relatibnship

of hospital size and levels of care availablé. But, rather

than accept hospital size as a proxy, the Map C configurat-

ion uaé used to examine patient movement relative to leveis

of care. The éctual‘category divisions were also different.
Only the hospital size Catégory A and the Map C ﬁetropolitan
‘category contained the same distr%cts.‘ CategorieS’B, C and

D did not reHeat.the Regional-Rural- configuration.

Patterns of patient Flom‘relative to fegional areas
were also examinéd by using the Map D aggregate for dist—».
ricts and hospitals. It was expected that each region
UQQld be essentially self—sufficieht in_terms of primary
and secondary care (as represented by the composite diag-
nostic categories), and that the Edmonton and Calgary'
districts would be self-sufficient ih terms of tertiary
care. The patterns of interest would be patiént movement
into Edmonton and Calgary for teftiary care. It ués
expected that Grange Prairie~region children would travel
almost exclusively to Edmonton while Red Deer region
children would travel either to Calgary or to'ﬁdmonton.

The Lethbridge and Meaicine Hat'region children were
expected to travel almost exclusively to Calgary. Such
patterns of éravel uould have implications For‘planning
facilities intended to serve the northern or southern

portion of the province.
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Hospital Perspective

From the hospital perspective, patient movement uwas
viewed relative to service providers. The relative re- a
lationéhips were described by proportions referred to as
commitment indices. The proportions were based on all
children discharged from a given hospital (or group of
hospitals). Some children were from the district in
which thebhospital was situated while other children were
from other districts. The proportions of children dis-
charged from a hospital who lived in the hospital's
district, or conversely lived in another district were
referred to as commitment indices (see Appendix C
for details of calculation). Several measures of utili-
zation, such as SEPS or DAYS, could be uséd to determine
ths proportions (Bay & Nestman, 1984). Commitment indices
for this investigation were calculated for both SEPS and
"DAYS.

Several matrix formats were developed to address
different questions related to patient flow. Of parti-
cular interest were flow patterns relative to 'the
‘metropolitan hospitals, which together - accounted for
47% of all the pediatric DAYS over the ten years.
Edmonton hospitals uwere crosstabulated with: 1) Metro—
Edmonton district residents, 2) residents of serounding

suburbén districts--Fort Saskatchewan, Leduc, Devon,

Stony Plain, and Sturgeon, and 3) residents of ail other
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districtslin the province. Calgary hospitals were
crosstabulated with: 1) residenfs bf the Metro-Calgary
district and 2) residents bF alll other distficts in the
province. Each crosstabulation ués done in terms of
SEPS and DAYS for all ten years combined and for the four
composite diagnostic categories.

The expected resuit was tha£ the University of
Alberta Hospital (UAH), the Cross Cancer Institute and
the Charles Camsell hospital would have the three highest
ncommitments to residents beyoﬁa Edmonton and its surround-
ihg distficts, fégardless oF'tHe>diagnostic category.
Patterns of commitment were expected to‘change, however,
when the composite diagnostic categories were examined
separately. The Foothills Provincial General (FTH), the
Alberta Childrens Hospital, and perhaps the Calgary General
were expected to have the highest commitments to residents !
beyond Calgary. (THe Calgary_diékfic? was néi surrounded
by suburban districts as was thevEdmonton district).
Similarly, the pgtterns of commitment were expected to
changs uith varying levels .of disease‘complexity as rep-
resented by the composite diagnostic categories.

Another portion of the hospital‘pé}spective analysis
was to examine patient flow relative to the levels of
care available in different hospitals. To accomplish this
the Metro—Regional—Rural aggregation was modified slightly.

Instead of dividing hospitals into the three categories,



the metropolitan category was divided into Referral hos-
pitals and other Metropolitan hospitals. The referral
.centers, the UAH and FTH, were categorized separately
because it was expebted that the patterns of use for the
referral centers could be markedly different from those
of the other metropolitan hospitals. The expected pat-
tern was that the Referral hospitais would have relatively
large commitments to residents living.outside the Calgary
and Edmontdn districts, particularly for fhe congenital
disorders category. Metropolitan hospitals,. on the other
hand, were expected to be less heavily committed to resi-
dents of non-metropolitan districts.

The last portion of the hospital based analysis was
an examination of patient movement relative to hospital
location. The Map D configuration of six regions was
used for this task. It was expected that hospitaié would
be primarily committed to residents of their own region,
but that the level of commitment to othef\regional resi-

dents would change with varying disease complexity.

3.3.5 Levels of Care Anaiysis

This analysis was intended to help plan bed require-
ments for a consolidated facility for tertiary referral
pediatric 'care in Alberta, should such‘a Facility'be deemed
necessary and/or feasible by government policy. A con-
'solidéted facility would be required to provide all three

levels of care to Alberta children, but from a planning
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British Columbia but was later adapted and refined by Toll

pérspective, costs and resource fequirements would be
most heavily influenced by the tertiary care needs. It
was therefore important to estimate the level of pedi-
atric utilization which could be attributed to tertiary
level care. Ffrom stuch estimates, tertiary care resources
and "needs" could then be examined in terms of bed-
equivalents.

A methodolbgy for examining utilization by levels of
care uas‘pioneefed by Toll (1982). The method was con-

ceptually based on Anderson and Wertz's (1977) work in-

for her study of paitérns of utilization in Alberta. It
uas_Toll's method which was used in this analysis to
apportion pediatric DAYS by levels of care. The method
felies heavily on a set oF'assumptions'regardihg patient
movement in relation tﬁ levels of care available. These

assumptions were considefed‘to be appropriate to the

. Alberta pédiatric‘situation based on the results of the

patient origin-destination amalysas which were described

in section 3.3.4.

The first step was to apportion all pediatric DAYS,

‘regardless of disease, to the Metropolitan-Regional-Rural

origin-destination matrix. This conFiguration was used
due to the relationship of the categories to.levels of
care available to residents. It was then assumed that

all pediatfic DAYS which were attribuced to Regional areé
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residents but uefe accumulated in Metropolitan area hos-
pitals could be attributed entirely to tertiary level care
needs., If their cére needs had been of a primary or
secondary nature, it was reasaoned, then the residents

" would have sought care in their own Regional area. In
addition, it was assumed that the requirements far terti-
ary level care were the same for all Albertan children.
Consequently, the leQel of tertiary care utilization, in
per-capita terms, identified for Regional residents could
be aésumed to also exist for Metropolitan and Rural resi-
’dents.‘

Rural residents' DAYS which uwere abcumulated.in Rural
area‘hoshitals wers assﬁmed to represent primary level care
as no other level of care uould have been available to-
residents in Rural areas. The level of Rural primary care
utilization (in annual per-capita terms) was not considered
applicable to‘Metropolitan énd.éegional areas. Instead, it
was assumed that variations in utilization rates were due
to variations in primary care requirements due to extra-
medical factors such as climatic or geographic conditions.
Primary care requi:ements for Metropolitan and Regional
residents uére therefore calculated as the uariation in
utilization levels which remained once secondary and -
tertiary levels of Utilization ueré-accounted for.

The level of secoqdary care utilization uasbcal—

culated initially for Rural residents by subtracting the



previously identified primary and tertiary care utili-
zation rates for Rural residents Froh the_khoun total
level of Rural utilization. O0Once a secondary level'care
utilization rate was estihatea for Rural residents, that
rate was also attributed to Metropolitan and Regional
residents under‘the assumption that secondary care require-
ments, as with tertiary cars reqﬁirements, vere the same
- for all Albertan children. Level of care utilization
rates which Qere applied to areas by assumption could
then be converted into estimates of apportionéd DAYS by
multiplying the ratg by the area'é service population.
In this hanner, utilization by levels of care could be
examined 1in terms‘of DAYS and DAY rates for each area
(Metropolitan, Regional, and Rural) énd for the province
~as, a whole. |

Although DAYS were apéortioned accofding to all
three leue}s of care, the proportion of primary planning
interest was that of tertiary care. To convert the
tertiary care DAYS for Alberta's children into ferms of
bed requirements, the total tertiary DAYS for a diuen
time period were divided by a théoretical capacity for
that time period (i.e. 365 éalendar days per year) and
a loading factor (i.e. expected occupancy raté). Although
the resulting figures were not actual forecasts ofkpra-
jected tertiary bed needs,they did probide a quaiitative

perspective to the examinmation of past utilization hétterns

2



which could be applied to‘Future planninglefforts.*
Actual forecasts for tertiary care needs uére not
undertéken due to the substantial changes in the pediatric
reférral services since 1§80/81. The Alberta Children's
hospital, for example, opened 15 intensivé care beds and
an emsrgency service in the‘Fall of 198g. The Royal
Alexandra Hospital in Edmonton also eXxpanded its neo-
natal intensive care unit during that time. Such changes
were iikely to have an impfct on tertiary leuel.utilizatf
ion rates and patterns which could invalidate forecasts
projected from 1980/81. A more appropriate forecast

could therefore be made once utilization data from 1982

or 1983 became available.

3.4 Cﬁapfer Summary

The methodology used to explore patterns of pediatric
utilization in Alberta was baséﬁ;on the planning process
Frgmeuork which included the Foilouing steps: 1) deue;op—
ing the research strategy, 2) acquiring and assessing déta,
and 2) dsveloping steps for analyses. The overall strategy,
which was developed in the first step, was to conduct the
research from a descriptive, ratHer than an inferential
perspective. Secondary strategies included: viewing
utilization over time through the use of retrospective,
rather.than prospectiQe, longitudinal data; examining
utilization on a per-capita basis through the use.of‘popu—

lation-based wutilization rates; and qualita+iuely



differentiating utilizatioen relative to intensity/complex—
ity through the.uée'of levels of care categories.

Data which were required included detailed hospital
utilization files for Alberta residents from 1971 onward,

|
detailed listings of the Alberta census population for the

corresponding time period, and information reéarding hos-
pitals and hospital districts. All data were obtained
from the Hospitals and Medical Care Department.of the
provincial government (including‘census data organized by
hospifal district). Limitations in the éccuracx and
timeliness of such massive data files were recognized.and
discussed. File modifications included the extraction

of a pediatric subset from thq/Lensus and utilization
files, tﬁe identification of diagnostic subsets from the
utilization files, thé addition of population estimates
for intercensal years, and the calculation and addition of
service population data for each year (age-sex adjusted
census population).

The actual analytical pathway was divided into five
steps which were designed to achieve the investigational
objectives.' The first three steps examined patterns of
pediatric utilization iﬁ Alberta from provincial, district,
and regicnal levels oF’aggregation. The regional level of
analysis was modified in the fourth step to examine pat-
terns of patient movement from both the community-based

and provider based approaches. Then,the final step used
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the patterns of patient movement to estimate the proport—’

ion of wutilization which could be attributed to tertiary

level care.
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CHAPTER IV

RESULTS

Findings of the investigationvare discussed in a
sequence which parallels that of the analytical pathuay
outlined in the previous chapter. The chapter is there-
fore divided into five major sections: 1) propincial
pgdiatric utilization trends, 2) combarisons of distfict
pediatric utilization rates, 3) regional variations in-
pediatric utilization raggs, 4) patient origin-destination
flow patterns, and 5) estimates of tertiary level car
utilization. In keeping with the investigational per-
spectiue, the results are primarily descrjptive. In order
to frame these ‘descriptive results within a meaningful

context, a profile of the Alberta health care system is

‘presented in an introductory section.

4.1 Alber£a Health Care System

The p{PFile is intended to outline systemic factors
which could influence utilization patterns and their
chabges ove -“ime. Revieued aspebts include structural
component§ such as districts, hospitals, and beds, and
dynamic componehts such as physicians and service populat-
ions. .

Hdspitél districts divide the province into.103
.mutually exclusive énd exhaustive administrative iegions.

The geographic size and shape of the districts varies
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markedly, as does fhé population size within the districfs.
In general, thé sparsely pOpulated-northern areas of the
province are divided into hpspital districts with réiatively
large land areas. Conversely, the more densely populated
areas.of the prdvince, along the Highway 2 central cor-
ridor, are-divided into hnspital districts with relatively
~small landuareas.' |

The‘Uneven distribution of populatibn and land area
amang hospital dﬁstricts,has.several implications for
utiliza@ion studies. With large variatiqns in pogulatidn
size, for example, districts ére likely to be dissimilar

>

. in terms of social support networks and concantratiohs of
health service resogurces. Direct cbmparison of utilizat-
ion rates among districts with such "dissimilar" ’
determihaﬁts of_utilizatioﬁ_cbuld thérefore be misleading,
unless thq "dissimilafities" aré Trecc zed. With lérge
variations in disf:ict land aréa; travel distance and/or
time from residence to hosﬁital is likély to be highly
Variable; As nofed in the literature review, there is

. evidence to‘suggeét that such travel factors gan be import-
ant determinants of utfliZaiion. Assuming this relationship
holds t:ue Fdr:pediatric utilizatioﬁ, any variation of
utilization rates among distfiﬁts 0T Tegions could cohcéiv—
+,ably be due, in part, tO'traveljfaétors. |

| Hoépiﬁals afe d;stributed'relatively'evenly"among the -

‘hospitalbdistricts, typically, with one hospital per



district. Three districts however have no hospital, and
ten districts (primarily urban areas) have more than one
hospital. In 1971 there were 123 general hqspitals,.Four
of which were under federal ju;isdiction. By March 1981,
there were 124 general hospitals, two of which uére
federal. During that time the Rockyview/Holy Cross

beﬁame two separate'inétitutions.and two Federal;hospitals
changed to proﬁincial jufisdiction; In terms of pediétric
care, there is one hOSpital dedicated solely to children--
_thebAlberta Children's Hospital in Calgary.

As expected from the Variétions»in the hospitél dist-
rict population sizés, the number of hospital beds are not
evenly distributed across the province. In 13879/%80, nine
ma jor metfopolitan'hospitéls contained approximafely 51% of
all the acute care beds.in the province. In Cohtrast, 17%
of hospital beds were distributed among:72 small hospitals,
sach of which had less than 50 beds. Pediatric beds_uere
apportioned éu¢h that 39% of the beds uwere located in éhe
nine metfopolitan hdspitals and 20% of the beds uwere
distributed among the 72 rural hospitals (Department .of
Hospitals and ‘Medical Care (DHMC) 1980)K These pro-
'portions have remained relatively ;tablé over the ten
yeaf study period. | _.\ |

Betwsen 1971 and 1979/80, the total number of acute
care beds increased by approximately 4% (509 beds). The'

lardest increase was experisenced in Edmonton hospitals
. _ N

e
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which added 439 beds during the nine years. In contrasf,
pediatric beds in ne province declined by almost 11%
(207 beds) over the same period. The largest decline was
experlenced in Edmonton hospltals which lost 112 pediatric
beds. Consequently, the proportion of pediatric beds to
total acute care beds has'declined from 16.7% in 1971 to
14.3% in 1979/8Q (Alberta Hqépital Services Commissian,
1971; DHMC 1980). In the Edmonton hospitals the pro-
portlon of - pedlatrlc beds dropped from 16. 27 (583 beds)
in 1971 to 12. 8% (471 beds)‘in 1979/80 |

Uhen summary statistics For hospital utilization in
Albérta were compared with national stafistics,'it appeared
that Alberta traditionzlly had slightly mqre‘than the aver-
age number .of beds per person; Alberta with 5.6 beds per:
1000 pérséns in 1981 as comparéd to Canada's 5.1 beds pef
1000 persons. (Statistics Canadé, i982b), Pediatric be&

comparisons vere only available as percentages of taotal

hospital beds. As such, Alberta had the second largest

-

nroportion of pediatric beds (13.7%). Saskatchewan had

the highest (14.7%) and Quebé; the lowest (6.2%). The
proportion of pediatric beds over all of Canada was

8.9% (Statistics Camada, 1981). Caution would be

advised, however, in the iqﬁerpretation of these proportidns
éad their extreme variations across the cantry. The vari-

ations could be a function of.the inclusion of various

<
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types of'hospitals;zgu;h as auxiliary or rehabilitative,
in these &tatistics.

The total number of medical practitioners in the pro-
vince increased approximately 26% from 1973 to 1981
(MacDonald, 1982). Corresponding statistics were not
available for 1971 and 1972. General ‘practitioners con-
tributed at least 50% of the total number of physicians |
during that time. Pediatricians constituted approximately
4% of the totél humbér of physiciéns during the years fram
1979;to 1981. Physicians were typically concentrated
around the Edﬁonton and Calgary areas (DHMC Health Care
Insurance Plan, 1981). In 1981, 76% of all the medical
practitioners uefe located in the Edmontgn and Calgary
regions (regional areas were different fhan those des-
cribed for this investigatibn).- This cluster of
"physicians in;luded approximately 87% of all specialists
“and 68% of all general practitioners in the\prouince.

The population of Alberta grew from 1.63 million in
1971, to 1.84 million in 1976, and to 2.24 million in
1981 (Statistics Canada 1973, 1978, 1983). 1In £erms

of percentages, the Aloert~ populétion increased by 12.9%

. er i ,
between 1971 and 197¢. . ©. 21.7% betueen 1976 and 1981,
with a total increase r 971 to  f 37.4%. The
Alberta pediatric population (unde. ~-= 5) increased by

only 5.4% during- the same time period. The growth was

‘ not, houeaer, a gradual upswing. Instead, the pediatric
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population decreased Sy 2.1% between the 1971 and 1976
census years and then increased by 7.6% between the 1976
and 1981 census years (see Table 1). The overall
decrease between 1971 and 1976 was heav1ly influenced by
a decrease of 9.7% in. the 5-9 age group; the children of
the early 1960's. From 1976 ta 1981 the overall increase
was largely due to a 27.9% increase in the under one year
age group. bDuring the same time, the depression in the
age 5-9 pediatric population apparently paséed Qn.to'the
next age group. The 10-14 year age group declined by
4.1%, from 1976 to 1981.uwhile the other bediatric age
group populations‘increased substantially. The pediatric
population. was consistently composed of slightly more than
51% males in each age cétegory.

Geographic distribution of the pédiatric population
has reméined relatively stable over the' years. Edmonton
and Calgary togethesr accounted for approximately 50% of
the pediatric populaéion in the 1971 and 1976 census years.
This proportion dropped slightly, to 48% in the f981
census. The secondary urban areas such as Grande Prairie,
Lethbridge, Medicine Hat, and Red Deer, contributed 8.7%

of the total pediatric population in 1971. This proport-

' ion'inpreased‘slightly in 1976 to 9.2% and in 1981 to

9.8%. There were four areas of notable population change

- in the province. Fort McMurray experienced an economic

boom during the study period which was reflected by a
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158% increase in the pediatric population from 1971 to
1981. Stony Plain experienced a 108% increase, uhile
Leduc and 5St. Albert exDeriénced an increase of 75% each
over the ten years.

Age distribution within each district was indirectly
examined by comparing the census population aﬁd the ser-
vice population for each district. 1IFf, Fof example, the
service population (equivalent to the agé—sex ad justed
census popu;ation) was larger than the census population,
a relatively young pediatric bopulation was suggested.
The weighting factors used for the age-sex adjustments
were larger for the youngef age groups because they ‘were
more likely to utilize health services thah the older age
groups (see AppendiX A, Table A.2). The under one year age
group had the largesgyad justment factor. Thus, districts
with relatively large .numbers of young Children,»parti—
cularly under cne ysar, would have large age-sex ’ \
ad justment weights and,;thereFore, larger service populat- \
ions.. [ | |

An examination of census go service population ratics
(see Table 2) demonstrated the variation in age-sex
compaosition of districts, and the pdbulation, over time.

The existence of 'such variation indicates the importance
of adjuéting the census poﬁulation figures. 1In 1971,

39 of the 101 districts had pediatric service populatibns
which were within plus or minus 5% of their réspective

‘census populations. These 39 districts, however,
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Table 2

)

Ratios of District Ssrvice Populations to District

Census Populations for 1971, 1976, and 1980.

Ratio Range 1971 1976 . 1980

#Dists 4%5@2 #Dists %S0 #Dists  %Sp
17.15 or ore ' 0.0 4| 0.0 1 0.2
1.05 to 1.15 5 2.1 14 5.3 27 67.1
0.95 to 1.05 39  72.5 50 83.9 69 32.1
0.85 to 0.95 51 24.0 35 10.5 3 0.5
0.85 ar less 6 1.4 ' 2 0.3 1 0.1
Total 101 100 101 100 101 100

1abbreviation for number of hospital districts.

2abbreviation for percentage of provincial service

population.

1472



143

represented 72% of the provincial service population.
Only 5 districts had "relétively young'" pediatric popu-
lations. These districts repfesented only 2% of the
‘provincial service populaticn. In 1976, 14 districts,
togetherlrépresenting 5% of ‘the provincial service
population, had "relatively young" pediatric populationé.
By 1980, 27 districfs had "relatively young" populations
but these districts represented 67% of the provincial
pediatric population. Over the study period, the number
of districts with relatively young populations was iﬁ-
creasihg as was the.proportion of the service population

which was represented by those relatively young districts.

4.2 Provincial Pediatric Utilization Trends

AN examinatidn of provincial pediatric utilization
measures uaé conducted for each year and all years com-
bined on two levels of aggregation: 1) one group
bontaining all the pediatric cases, and 2).sixteén groups
of diagnostic specific pediatric cases. Comparisons were
made among age groups, among sexes, and across yéars.
Some comparisons were stated in terms of the raw measures
of utilization: 1) separations (SEPS), 2) patient-days
‘(DAYS), and 3) average length of stay (ALO0S). Utilizat-
ion rates were alsoc used to providéAcomparisons which
were adjusted for the effects of population size and age-

sex camposition.
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4.2.1 Utilization for All Diagnoses Combined

Three raw mea;ures of utilization (SERPS, DAYS, ALOGS)
were examined, for all pediatric hospitalizations, for
each of the ten years between 1971 and 1980/81. The peak
year for all three indicators was 1972. From 1972 to
j980/81, pediatric utilization declined steadily: SEPS
décreasad by approximately 25% while DAYS decreased by
40% and ALOS dropped from a high of 6.4 days to 5.1 days
(20%). Males consistently contributed more than half of
the SEPS and DAYS. The sex differential was most pro-
nounced in the uﬁder’one year age group (57.4% of SEPS
and 57.1% of DAYS) and seemed to decline with lncreasing
age. This pattern was-evident in all ten years. Children
under the age of one consistently accounted for more than
25% (and as much as 35% in 1980) of the total pediatric.
DAYS‘euen though they composed only 6 to 7.5% of the
pediatric population. In comparison, the 1-4 year dld
ége group, with approximately 25% of the pediatric pop.-
lation, contributed an average of 32% of all the DAYS over
ten years. Patients in the 5-9 year and 10-14 year age
categories, each with roughly 33% of the population, each
contributed approximately 19% of the total pediatric DAYS.
Over time, the proportion of DAYS conﬁributéd by each age
category paralleled the tanadian natioﬁal trend of in-
creasing patient days for children under one year and

decreasing patient days for children of ages one through
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Fourteen‘(Duellet, 1979).

Provincial utilization rates for all pediatric SEPS
and DAYS declined substantially from the peak in 1972 to
the lowest level in 1980/81. The 1972 SEP rate was 159
separationé pér 1000 chilaren (age—sex adjustéd) while
the 1980/81 rate was 107 separations per 1000 children
(ses Figuré 3). - Similarly, the 1972 DAY rate. was 958
patient—déys per 1000 children while the ,1980/81 rate ués
5ﬁ3 days per 1000 chilqpen. Thus, the decline noted
above during examination of raw utilization measures was
not due to changes in composition of ﬁhe pediatric popu-
lation. Alternatively, some other change or changes in
the determinants of pediatric utilization, such as a
reduction in bed availability, must have-shaggd the
decline in hospital use-dver time.

The decline in Alberta pediatric SEP and DAY rates
was in keeplng with the decllne, albeit less pronounced,’
for SEP and DAY rates for the total Alberta population
(see Table 3). 1In Fact, between 1971 and 1978 the
SEP and DAY rates for the,Canadian population were also
declining. More specifically the Canadian pediatric
(under age 15) rates were also dropping from 112.1
separations per 1000 in 1971 to 97.7 separations per 1000
in 1978 and from 758.3 patisnt days per 1000 in ﬁ971 to
553.5'pa£ient days per 1000 in 1978. Direct comparisons

of Alberta and Canadian pediatric'rates were limited
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FIGURE 3

SEPARATION RATE PER 1000 CHILDERN - YEAR FOR
ALL DIAGNOSES COMBINED, BY YEAR
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houeve:‘in that the Alberta data were specifip to acute
care hospitals while the Canadian data included all types
of haspitals. 1In géneral however, the declininé tfend in
pediatric SEP and DAY_ratés observed in Alberta was con-
sistent with the Canadian pediatric’experience and was

likely part of an‘overalf'trend towards declining rates

for the population as a whole.

4.2.2 Utilization by Diagnostic,SpebiFic Categories

The sixteen'selected diagnostic cétegories accounted
“or 6°% of the sum total of SEPS gver ten years éna 63%
of all DAYS»over the same period. These proportions
changedﬁouer ﬁime, but not greatlyil Five of the diagnostic
categories consistently contfibuted a.minimum of S%Veach to
tﬁe annualvtqtal of SEPS:

1) acute respiratory infections and influenza--

14 to 15%,

2)  tonsillitis—-9 to 15%,

3) pneumonia--6 to 1%,

4) Iinte§%inél infections-~7 to 8%, and

5) asthma and bronchitis--5 to 6%.
The otﬁer eleven categories‘together'cohtfibuted the
remaining 20 to 25% of the annual total SEPS. (Correspond-
.ing.bropoptions for DAYS &ere very.simila:.) The’relative
contribu’iaﬁs of categories varied bvef time. The_coné%i—
bﬁtioné of the .onsillitis category to total SEEQ} for

example, dropped 66% in tén years. During the same -period,
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the reletive-contribution of the perinaﬁal categofy drama-
tically‘inereased Ly a factor of six. A more detailed
examinatien of variations over time will follow.

The distributien of SEPS and DAYS over age a;e sex
eroups varied cheracteristically among the diagnostic
" categories. In‘eight of the categories, the 1-4 age
group contributed a greater percentage‘of SEPS than did
the_othee age groups. These categories included: otitis
media, hernias, strabismue, burns, poisenings and the &
three respiratory diseass categories. Ffor intestinal
infections, perinatal disorders. and edngenital heart
anomalies, the under one year age greup contributed the
greatest percentage of SEPS. Fer the tonsillitis category,
the 5-9 age group contributed: the greatest percentage of
SEPS while the trauma relatedlcategories of skull fracture,
other Fracfure and lacerations were dominated by SEPS from
the 10-14 year age group.

The preportien é? intestinai infection SEPS attributed
to the under one age group was lerger than exnected in view
ef the gfoUp's ;elatively small contribution to the pediat-
ric census population (7.4% in 1981), and the tendency for

intestinal infections to commonly affect older children as

well. It appears that the large proportlon of SEPRS

-reflected the greater risk of dehydratlo Tand electrolyte

o 1mbalances requiring hospltallzetlon in younger children.

s
The category of general congenltal anomalies was not, as
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expected, compgsed primarily of yocunger children. Instead,

: . L .
the SEPS were distributed evenly among the under one, 1-4,
and 5-9 age groups, with a small number of SEPS in the

/ . \

10-14 age group. )
_In all the dissase Categorles, at least SD% of the
SEPS uere attributed to males. In seven categorles males
contributed over 60% of the SEPS. These'categories in-
'ClUded' asthma and bronchitis, hernlas, congenital |

"nomalles, burns, and the thDee trauma related categorles.

Proportions in excess of 60% ueme.hlgher than would be

expected from the census populat,on Figures (51% males,
\v,‘,. \\x

under 15 years old, for 1971 1976, and 1981). However,
males were predisposed to some of the dlseases/cond%¢1ons
The male inguinal anatomy, for example, is relatively
vulnerable to hernia development . It was, therefore,
not surprising that males Contributed 79% of the SEPS
in the hernia category. The tendency for males tp parti-
‘cipate in physically active play and contadt'sports'eould
explain, in part, theirelatiuelyahfgn‘preportiph of male
' SEPS in the ttauma'related categpries, patticularly in tne
older age groups. o

An examination’ of SED'fates (separations per 1000 .t
children-year) was undertaken to compare utillzation amthg
categories over the years while adjusting for the eFFects
of the populatlun age-sex compdsition;‘ The SEP rates For

“~gach year and Fer the ten years comblned are presented in
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- Table 4. As can be seen from the table, acute respir-

atory infections had the largest SEP rate over the ten
years at 20.2 separations per 1000 children-year. -The

high rates likely reflected the common incidence of such

illnesses: and the breadth of illnesses which-could be

subsumed" under the category The rate variation over time

followed the general trend of peaking in 1972 and declin-
ing rapidly to the lowest value in 1989/81. Pneumonia

followed a VETY simileripattern. The most dramatic

“decline was seen for tonsillitis SEPS; a total decrea -

of 607 . This change vas consistent with the national

trend of decllnlng t0n81llectom1es (MacDonald 1982).

'Only tuo SED rates demnnstrated a net ‘increase over the

'ien ears..-con enlt:‘ heart anomalles and erlnatal
YU : g p

diserdere. _The perlnatal SEP rate rose dramatlcally From

0. 4 in 1971 to 1.7 in 1980/81 Thellncrease_could be"

‘attrlbuted malnly to advances in pediatric medical bract-

ice -and technology. Additionelly;.hduever, the i1ncrease

. could partially be. due to'greeter eephistication and

(‘".
BN

' rates over.ten yéars : asthma and brODChltlS, and skull

uﬁfractures; 90581b1y,;there;uas les. room for dlscretlon-

ary hospitalization in, these categories than for some of
g 3 . T . I A .
[ I ’ .

" the otherjeetegeries such as laceratio® OrApoieenrng.

B
s :

t
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The DAY rates (patient-days per 1000 children-yec: )
for each of the ten years and Foe the ten yea:s coi ined
are presented in Table Acute respiratory . -
ions and pneumonia haa the highest DAY rates over the
ten years.v Although these two categories had similar DAY
rates, their respectlve SEP rates uere substahtlally
different, with pneumonia hauleg the lower SEP rates.

The narrowing margin seen in the DAY rates was primarily

due to the relatively longer ALOS for pneumania (sek

Table 6 for ALOS).: - i . \
The annual DAY rates for pneumoni®d varied consider-

ably from a peak in 1972 of 156 ‘days per 1000 children,
to the low.in 1980/81 of 51 days per 1000 children. Over
the ten years, tha DAY rate dfopped by 62%. The most
dramatlc decllhe was agair =zen Fof tthillitis: a 55% R
decrease over 10 years, from 56 per 1000 in 1971 to 19
per 1000 children-year in 1980/81. This decline howsver Ciz,
seemed to be primarily. due to a:reductieh‘in SEDé.rather
than a significant decrease in the~ALG§. Two other cate-
goFies exeerienced declines of. ED% OoTr more: herhiaqand
lacefatiOh The reasons for these .dramatic changes were
less‘ea81ly dlscernable

The 1mpact oﬁ ALOS on DAY rages eeuld be seen clearly
in the burn and perinatal categorles which had the tuo_ )
highest ALDS'valees Both Categofies, although small in

<

terms of SEPS per 10680 chlldreh year,, had moderately large 5

s / ) »

DAY rates.
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Albertan pediatric SEP and DAY rates for all diagnoses
combined and for selected specific diagnoses.uere compared
to corresponding Canadian rates for 1978 (see Téble 7).
Comparisons were, however, somswhat limited in that the
Canadian rates were based on data from all types of general
hospitals. Thus, DAY rates and ALOS's for conditions which
"often required extended care were likely to be inflated.

Quer all diagnéses,.Albertan SEP and DAY rates wery
higher than the Canadian rates. In addition, the Albertan
. ALOS was slightly shorter thanm the Canadian ALOS suggest-
ing that the difference in DAY rates was hrimarily due to

‘differences in volume of use rather than length of use. .

The)selected diagnostic categories offered some insighiﬁ%"
into these overall differences. The Albertan SEP and b%Y
rates were substantially higher than Canadian rates for
acﬂ%e respiratory illnésses andﬁpneumonig. The higher’
rates could reFlectAregional dif?brences in the incidenég!
of such diseases. Alberta's population, for example, is
exposed to a harsh climate relative to tha rest of the
Canadian popuiation, and ﬁay therefore be more prone to
acute respiratory illnesses.  Similar, but lessxpronounced

differences in the Albertan and Canadian rates were noted

for otitis media and asthma and bronchitis. The rates

?

and ‘ALOS's for tonsillitis and hernias Qéfesﬁelatively v
close as might be expectéd due to the typically surg}cai

nature of hospitalizations in these catégories. In the
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burns category, the Albertan rates were somewhat higher
‘than the Canadian rates, yet the Albertan ALOS was louwer.
This aiFferance uas‘unexpected and not readily explained.
For congenital anomaliég, the Canadian DAY Tate and ALOS
were higher than the corresponding Alberta figures, al-
though the SEP ratés were relatively similar. This uwas
possibl?va manifestation Féthe discrepancy in types of
data“as noted above. In ather uofds, the Canadian DAY
rate and ALOS Forycongenital anomaiies could be inflated
by data related to extended care situations.

Compariscons of Albertan rates to other rates which
were spécific to acute care situations were made possible
through the availability of American utilization statist-
ics for ﬁshort—stay" hospitals (U.S. Department of Health
and Human.SerVices, 1982). In general, the Albertan SEP .
rates were higher, and in some instances, much higher,
than the cofrBSponding Amefican rates (see Fable 8).

In 1979, Alberté had‘appfoximatelygﬁf separations per
1000 children for acute rgspiratory infectiaons uHile
throughout the U.S. there were only 6.2 separations per
1000 children (under age 15). This seemed to be a sub-
stantial difference even in view of the systematic
variations in pediatric population compositions, the
health caf;-delivery systems, and climatic differences.

Rates for the Dthef'respifatory CatedofieS'uere alsao much

higher for Alberta. The asthma and bronchitis rate for
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..Mlverta was 6.5 per 1000 and 3.0 per 1000 for the U.S.

Q‘\k !

The pneumonia rate in Alberta was 7.4 per 1000 uwhile the
U.S. rate was 5.1. Alberta also had more tonsil separa-
tions (10.4 per 1000) than the u.s. (6.4 per 1000)2 Two
Alberta rates, of the seleéted diagnostic categories,
uere‘relatively close to the U.S. rates: otitis media
and hernia. QOverall, Albertan children, in 1979, experi-
enced 123.2 SEPS per 1000 uhilewpmerican Children‘
experienced only 72.7 SEPS ber.1DOD children-year.

The Albertan patient—day.rates for the selected
diagnostic categories were typically much higher than
fhe corresponding American rates. The most dramatic o
differences uere.seen for the three respiratory illness
categories and the congenital anomaiies category. In’

the acute resplratory 1nFectlons category, for example,

'the rate for Albertan children was nearly 79 {/¥S/1000

children while the rate for American Chlldren Wwas 13 6
ny
DAYS/1000 children. The difference could be att. outed
in part to a larger ALOS for Albertan children (4.5 as

compared to 3.3 days), but primarily, it appeared'tp

~be the larger Albertan SEP rate that contributed magst to

the difference in. DAY rates. This pattern was repeated,

to varying degrees, in all the diagnostic categories.

For all diagnoses combined the»DﬂY‘~M 2S- were. again

substadtially different uith-625.44ﬁAYS/1UOD Albertan ' B

f?)

children compared to only 312.6 DAYS/1DDD American SR

a
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.children, In relativé terms, the respective SEP rates
-contributed more to the difference in DAY rates than did

" the respective ALOS's. If, for example‘the Albertan ALOS
was reduced to the American level (4.3 days), the revised
Albertan DAY rate (512.3 patient days/1000 children) would - -
still be much thher than the American DAY rate.

The reason, or reasons, for the large difference in
American and Albertan pediatric SEP rates can not be
inferred from these coﬁp;risoné. It did, however, seem
clear that such large diFFerences ueré not likely due to
~ statistical artifact or chance Qgriation. It‘coﬁld be,
for example, that there are more‘beasj or at- least more
readily accessible béds, ava;lablevto Albertén children

<y

as compared to children across the United States. Such

Tu

reasoning is, however merely.speculation.- Further_reseafch
would be required to gain insight into the nature of the

differences in the ‘Albertan and American SEP rates.

4.2.3 Summary

The utilization of acute care pediatric services in
Alberta, for all diseases combined, peaked-ih 1972 then
steadily declined to‘the lowest level of the study pe;iod
in 1980/8ﬁ; This decliﬁing trend was conéistent'uith
Canadian patterns ﬁF pediatric ut;lization, and with

Albertan and Canadian patterns of utiliZatipn for all age

LN

2y

groups. v o . S IR R
Children under age one year used the largest
AQZ .



162

proportion of total héspital‘SEPS and DAYS per child of
all the pediatri¢ age g}ouPs. Over time, the A;berta data
paralleled the natiaonal trémd touérd'increasing DAYS for
children under one year and decreasing DAYS for children

\

The dominant age group, in terms of contribution to

of one to fourtesn years.

SEPS or DAYS varied characteristically among the diagnostic
categories being examined.. The 1-4 year age group, for
example, Contribﬁted the greatest percentage of SEPS as
compared to the other age groups for diseases such as
otitis media, and poisoﬁings. ASimilanly, the ‘5-9 year aqge
group contributed the greatesf'percenfage of SEPS in the
tonsillitis category. . &

a

. Trends in utilization also varied characte;iétically
among thé?selected diagnostic categofies. Tonsillitis
SEPS, for example, dramatically declined by 60% over the
ten yéars. Thishdeﬁlfneruas consistent with a national
trend_of declininé tonsillectomiés but was much more rapid
than the generalvdecl%ne experienced Sy 6ther categories.,
PerinatalﬁdiéprdetﬁSEQﬁ, n the other hand, did not follow -
the general patferﬁ;of ae¢line ahd, instead, increased
considerably betueen 1971 and 1980/81.

Comparisons éF Albertan and Canadian pédiatric utili-
zation rates for 1978 revealed that the Albertan DAY r%te
was roughly 15% higher than the-Canadian rafe for all ’

diagnoses combined, ™ Much of the difference ‘appeared to be
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due to a higher Albertan SEP rate, as opposed to a longer
Albertan ALOS. Diagnostic categories with Albertan rates
substantially higher.than Canadian rates included respir-
atory illness categories uhioh could be influenced by the
relatively harsh Albertaniolimate, |

Comparisans of Albertan and Anerioan  pediatric utili-‘
‘zation rates for 1979 revealed that the Albertan DAY rate
was nearly 100% higher than the American rate for all
diagnoses combined. This diFFerenoe was a function oF'a
larger Albertan SEP tate and longer Albertan ALOS. These
large diFFerenoes u 3 speculated to be a Function of
greater bed avallablllty/aCCBSSlblllty in Alberta Diag-
nostic oategories with Albertan rates substantially

5

highervthan American rates again consisted‘primarily of

the respiratory illness categories.

4.3 District Pediatric Utilization Rates
Dibtrict utilization rates, in ‘terms of SEPS and DAYS,
uere’caloulatedlﬁor eaoh’diagnostic category for the years
1971,'1976, and 198o/81 and for all years combined. When
“rict rates wers summariZEd in the form of rate;distri—

s, it was evident that all distributions were

S
AtY

.ively skeued, particularly the.SEP and DAY rates for
intestinal inFections, aoute'respiratory'infeotions, and
pneumonia Most of the distributions maintained their
general shape and skew aver time, albeit u1th some fluctu-

. ations. The arly trends established over time were a : IR T
S * TP



)
decrease 1in the distributional skeuw for congenital anom-
ali  and increaee:ip'skeu‘for otitis media, acute
respiratory infectione, and pneumpnia. The-decfeasing
skew for congenital anomalies could have been due to
increased detail and precision in cangenital disorder
chapters of  the disease classification systems over time.
The more widely skewed distributions, such as pneumonia,
~suggest either pockets of high incideﬁee or tendepcies‘
to liberally'clump diseases inte broadly defined categor-
ies. |

Because.most‘of the changes in the disease specific
rate’distfibutione over time primarily represented fluctu-
atlons and minor verlatlons, the detallc of this analysls
~are not presented. * Instesad, Tables 9 and 10 present‘

1

’ summary distributions for district SED'and DAY ratee,
ctively, for all tep years combined..

The dietributien.ranggefdeﬁOHStrated the uide Vari—»
ations in district rates; The ranges compared tp the
corresponding prov1n01al rates also pnov1ded an appr0x1—_
mation of the dletrlbutlonal skeu, which was most
pronounced For 1nFectlpus type illnessée The typical
SEP and DAY dlstrlbutlons had the Edmonton and Calgary
rates belou the prov1n01al rate and touﬁrd the louer end

.-

of the rate range. In the few distributions uhere_the

'
i

-Edmonton or Calgary rates uere1above the previneial rate,

it was not by a large margin. In the strapismus SEP rate

-

Al :
L
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distribution, for example, the Edmonton and Calbary rates

uere’1.66 and 1.76 SEPS per 1000 children-year as compared

¢

to the provihciar rate of 1.46

(e

It could be that Edmonton and Calgary area ohlldren had

~

56PS per 1000 children-year.

greater access, than. chlldren in other areas, to physrciags
and Facrlltles that could d%ggnose and treat strablsmus
~thereby eievatlou ‘the SEP rate relatlve to others

The major l;pllcathﬂ of the relatluely "low" Edmontaon

ano”Calgary rates was that at least 52% of the service

populatioH modid

-y

ZatlDﬂ rates louer“thgn the provlnolal r%%- ¥ Q%%

prOUlDClal rate dld not hecessarlly represent the level .of

4 ",,\

dUtlllzathH experlenced by half the service pOpUlathﬂ as’
: \
mlght be 1ntu1t1vely expected In the pneumonla DAY rate.

dlStrlbutan, For example, 80% af the servlce populatloh

experlenoed'rates,over ten»years, which were louer‘than

the provincial rate. %ﬁ%e Edmonton and Ca%gary districts -
. 3 :

h]

contributed their 52% of the servicé population while
S , L N | 4
other districts contributed the remaining 28%? Because
. ‘.J . ¢ . e - -
Edmonton and Calgary rates were typically be%ou the pro-

vghoial rate,‘tha éroportinh of the\éérvioe oopulatioh“

"“J el

uh@ch ooliectlvely exoerlenced rates belou the prov1nolal

- A "

rate. ‘was typloally uell above 52% Thus, the‘"norm”‘or"
most commonly experienced utilization rates were often
more eﬁFectively.represehted by the Edmonton 'and Calgary

rates than by the provincial rates. ' L

iéﬁ fﬁfore,’llve lﬂ dlStrlCtS ul%h utlll—~>r

169
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D&eT; average length of stay, thereFore,_oould ke a\eeﬁfrlqutlng

.’ .
Faotor, but not “the cause oF Flgh DAY rates becauSe north4

'ﬁ?marlly 1n the northern dlstrlots but‘uere-“-

170

District utilization.*rates were -also examined accord- .

ing to their geographic‘distribution Flgure 4 illustrates

‘-'v.

the levels of distridt DAY rates for all ten™ years combined

ana For'alLAdiagnostio categories combined. - The rate dis-
AL

",trlbutyon was divided 1nto four exclusive and exhaustive

categories which represent relatively low rates (60% to

20% belou the prov1nolal rate), moderate rates (wlthln PR

\- “

plus or minus 20% oF the prov1no1alnrate), hlgh ratéd '4“»§f33._

e
(20% to 60% 3bove the' orov1n3&al rate), and Wery hlgh»ratee

(more ‘than 60% abovea the prov1nolal rate) 'A% can be seen

u

From the Flgure, ¢he wtry hlgh DAY rates

) o ﬁ z“i!_g
throughout the province. The lou rates,'on the other' Uds

were Found near Edmonton, Calgary, Medloine Hat, an. the
mountalns. ngh and very high DAY rates 1n the noré@goould
be due to a laok of alternatlve health oare seIvices. In

such a situation most of the hehlth Care'burden uoulq,oe

placed on hospitals. Addi“tionally, limited alternatives »

oéuld prevent ohlldren Frd‘ seeklng Formallzed health tare

beFore thelr oondltlon was relatlvely advanced. Lon%ef
3

4"}' 3‘ - " A
ern district’ SZp rates uere”elso relatlvely hlgh ?5%‘“

sast-central border districts and the Uetaskluln and
Ponoka dlstrlots also had- relatlvely high rates, but these

kY
were more leFlcult to explaln '
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i FIGURE 4
“«9&1“ i . . e
. 7" LEVEL OF DISTRICT DAY RATES FOR ALLQDIAGNOSES COMBINED

s “dh ~ AND FOR ALL YEARS COMBINED - '
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™ ’ D

{ Y In summary, there was wide varlatlon in the SEP and
DAY‘X tes among the dlStIlCtS ~For each diagnostic

speolflo\rate dlstrlbutlon, a few districts, although not
' the same districts, had eXtremely high rates. The rate
dietributions, thereFore,‘uere all positlvely skeued to
some degree. Districts with service populatlons tnat
were too small &% average out ulde Fluctuatlons in DAYS
or SEPRS were particularly apt to have extreme ratee,

However, no district had rates which were extremely hlgh

consistently over time. The varlatlons ue;f therefore,

attrlbuted prlmarlly to chance, error, v‘;i&,ﬁor other

Lo %, 3,
nonsystematlc cause The geographic dlstrlbutlon of rate

le@els 1ndloated that northern dlstrlots were also more

_\.:
(AN

likely to have relatively high utlllzatlon rates. Re-
strloted access to alternative forms of health.care was
xsuggested as a. oontrlbutlng faotor Qonversely,‘dlet—

ricts with well developed health care delivery}systeﬁéﬁg”
R ‘ ‘ AT T

/

such as Edmanton and Calgarv’uere seen to have' eiatiue&yh
Llou rates of hospital Uti;iza?ﬁﬁﬂig” ) - C\¥e :

///gxﬁ, Regiopal‘variations invDediatrio’Utilization.Rates
for regignal analyses;‘dlagnostlc categories Were
! aggregated into”ten‘&ategories "The skull fracture and
general fracture categories were comblned u1th lacerat—
ions into ane category representing trauma.. It was
thought that the skull fracture cateqory dld not demon-

4
strate UtlllZatlDﬂ patterns leFerent enough from gjneral

e {5‘

172
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fractures to uarraot-a speoialmoategory. Ih addition,
laoeretlons seemed to be logically oompatlble with a
generic trauma category. The oongenltal heart anom%?%es
category vas combined with all other congenital anomélles
It was thought that much of the apparent\district vari-
;arion, aod perhaps regional variation, was due to the
relatively'lou inaidenoe of this diagnosisL Combining
the - oategorles uould provide more stable and rellable
vutl%lZatlDﬂ rates ' Strablsmus was dropped en\rrely and
,o;added to;the category of "other dlseases” For much the
'-same reason The hernia oateoory was dropped mainly -
“beoauee it cggtrlboted so little of the variation in
'SEDS or DAYS among dlstrlots. Poisoning»uas also

K

dropped primarily beoa se 1t aooounted for such a small

proportlon og}DAYS‘th t it was thought to be relatively
bunimportant in the overall pattern,of pedietrio util&%at—~
ion. B ‘ ' .' ' o ;
After thesefchanges, ten_diagnostio oategor%es
remained? OJ):intestinal'infeotions,.Dé)hotitie media,"z/
03) aoute resplratory lllnesses (lnFeotlons and influenza)s+

oa) pneumpnla, 0s) asthwd and bropohltls, 06) torfsillitis,

07) congenltal anoma.ies, 08) oerlnatalndlsorders, -

09) fractures and lacecat.unc, and 10) burne. The present-
. . ’ i . A o /

ation of the investigation's results are accordingly fP

subdivided into the diagnostic oetegoriee. The analyses
concentrate on DAY rateAmeasures oF‘utilizatibn.\ SEP

}
. ) . @ -
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‘rate and AIDS are Lndlre tly represented through their
i”;iblatlonshlp to the DAY rates

n A ® 2
fﬁ3£§4.1 Rates for All Diagnoses Combined 0

To provide a reﬁerencetpoint for geﬁeralized regional
utilizatign trends, r¥gional utilization measures were i
examined for total*DAYS and totel'SEDS. The results of
'the examination are. eresented in. thlS sectlon | |

Table 11 presents reglenal DAY rates For all DAYS
combined, for the Fgurpregional aggregates described in

&
through 1980/81 and For the rate experlenced dueﬁﬁq R

: Q - .
years TherprovlnCLal rates are-lncluded for tdg%eelsOn.,

sectiaﬁ 3.3.3. Rates are presented for the yedrs 1971 d§§ '

~/'1’ m it
AL

The DAY rates for the»MAP R aggregate were uell belou
the provincial rates for all ten years. The metro-center
rates uere relatively sinilarvalthough the Matro-

Edmonton:rates were also somewhat higher than the Matro-

K~
£

Calgary rates,_’Theurelative difference betwsen the

metro-center rates tendéd‘to increase uith‘time The

Metro Edmonton rate droppedys by- 47% durlng the same per;od
DlFFereﬁbes 1n thg)DAY rates were. due partlally to hlgher

‘SFP rates and higher ALQS measures ln %@tro £dmanton (see
*&, . .
Tables 12 and 13 respectlvely) Reasons for the differ-

-

ences in Metro-center rates, albelt minor, uere7not
immediately obvious. Possible explanationsﬁgnﬁluded

epidemtglogical'factors, patterns of pediatric‘practice,

availability of physicians, or availability of beds. UWith
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regard to‘%he latter pornt throughout the ten ysars,
&

Calgary has had Feuer pedlatrlc bedo per 1000 children
“than Edmonton. In 19?9/80 for example, Calgary had

2. 4 pedlatrlc beds per 1000 while Edmonton ‘fiad 3.8
» . .

- pedlatrlc beds per 1000 children..

Contrary to expectatlon there'uﬁﬁ&a substantial
PP

3

dlfferenqe betueen the DAY ratses for EhE’MAP'B aggre-

g Tof North and South reglons. ngvNorth DQV rate

y N

uas typlcally much hlgher thah the South DQY rate I
qy
Thls pattern wAas relatlvely stable over the ten years.

LN

Agaln, the differences in North,. South rateo uere'
compooed oF dlﬁferences in SED rates a%d ALPS'

Raasons For the unexpected uarlations ue e hot clear

¢ . .
To speculate,'houever hlghel DAY rates lnfthe:Nthh ‘

could be reﬁated to greate{/travel dlStanCQb to gar@

Y

i

centers vIt could be that trauel dlstances ,or con—

Y . . )

\,

"\/

w -

aggre881ue medlcal 1nteﬁventlon 15 Tequlred.» Perhao7

P

£y “-' YR

,dltlons tend to delay medical attentlon untll mo \%ﬁ ;aF*

more daye uere hsed to Facrlltate observatlon oF :/Mﬂy

/’.

'patlents uho llved in relatlvely remote areas. IF

'_ ;thlS supposrtlon uere/true, one uould expect the/ALDS

/
to be longer im the noruhern reglon ThlS was “in F&ct
" , @ N P>
the case, as seen on Table 13 Another lnFluentlalw

‘determinant of UtlllZathﬂ in Northern Alberta could .

be the harsher cllmatlc COﬂdlth%f It could be
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that the incidence of respiraﬁory illnesées, for exampie,
would be f%herently higher in such an environment. Be-
cause respiratory’conditions contribute over 31 percent of
‘the total patient-days, anything influencing respirétory
conditions could.skew all patient-days.
MAP C DAY rates‘revealed’the expected battefﬁ.L'Rates
for Metropolitan areas, Jith tertiary care centers, were .
lower than the provincial DAY rate for each year studiéd.
Conversely, rates for Rural areas, uwith only primary care
centers, were consistently highér than the provincial rate.
\” The Regional areas, with secondary care centers, had rates
h which fell between the metropolitan and rural rates. The

¥ \ N . : .
Regional rates were closest to the provincial rate, al-

\ .
_\_‘_“thcﬁﬁﬁ were generally 'somewhat lower. The marked variation
<aof rates among the areas was noted for all: ten years. It

should be noted however that the avallability aof care

within the regions is only one of many possible reasons

for the rate variations. For example, if a large number of
pediatric admiésions‘and patiept days are for soéia}
'réasons, large variations would be expected for rates 6F

this Metrqpolitan/Regional/RQral aggfegation.

SEP rates for MAP C presented.a similar

pattern. The pattern for ALOS was houever unexpectedly'
5ifferent. The ALOS for Regional areas was cohsistently

lower than both the Metropolitan and Rural afe;s ALDS'S .

and lower than the provincial ALOS. Metropolitan and
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Rural‘ALUS's were very similar to provincial levels cver
the ten years; with t%e Rural ALOS tending to be slightly
higher. - This paﬁtern suggestgd that ALOS contributed
relatively little to the wide variation‘betueen'DAY rates
for metropolitan and Rurél areas. Thus: much oF.thé
variaﬁion‘must have been due to differences in SEPS. It
therefore appeared that children living in Metropolitén
areasi were iess likely than Rural or Regionallchi;drén to
~be admitted to hospital. Such variations in SEP rates
could be due to any one, or combination of utilization
determinants which were inherently different ‘with respect
to the agéregat; areas. Children living in Metropolitan
areas uwere perhéps more likely to be_obserVed of treated
in health care.éett;ngs other . than hospitals. Similarly,
they were perhaps édmitted for.relatively more serious
conditions so that they needed longer hoéﬁital stays. than
their counterparts in Regional areas. Children in Rural
areas perhaps tended to_be admifted for relatively minor
illnesses due to a lack of alterhative‘ﬁealth sServices.
In'additibn, they perhaps stayed longer than theip Régional
couhterparts due to obgerﬁatidn'needs or due’to'longey
trével‘distancgé to health services.

The MAP D aggregate tended to reinforce the North/‘
South variation noted above. The Edmonton and-trande
Prairie regions, both‘including large expanses of northern

Alberta, had DAY rates much higher than the provincial
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rétes. The Grande Prairie region consistently had the
highest rates. Rad Dsar and Edmonton regions had.very
Similar rates, both higher than provincial rates, but
Edmonton region's rafes wers gzner:lly higher than Rad
Daer rates. The southern regions of Calgary and
Medicine Haf had DAY rates consistently lower than the
pfovincial rate, with Calgary rates being the louwsst.
The Leﬁhbridge regional rates fluctuated above and
belou‘the provincial rate ovér tha ten years.

The "SEP rates revealed a similar pattern, aloeit
Wwithn less dramatic variation. Grande Prairie generally
had the highest rates with the Red Deer regional rates : \\
next highést. ‘The'Edmontoh and Lethbridge rates uére
also consistently higher than the provincial rate but
they changed position relative to each other over time.
The SEP ra%es for Mediéine Hat declined less sharﬁly
than thosé for other regions over the ten  years, so
that although the Medicine Hat rate was lower than the

provincial fate in 1971,'it was well above the pro-

. vincial rate, and second only to the Grande Prairie

rate by 1980/81. Célgary regional rates were con-
sisteﬁtly the louwest rates, well below the prévincial
level for all ten years. The reason(s) for these
variations were not clear.
The ALOS levels for the large northern regions of .

Edmoqton and Grande Prairie were typically higher than
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the provincial levels. The_Calgary régional ALOS was also
consistently above the provincial ALOS.oUer_1O years, ;l— .
though not by a large’margin.‘L The relatively high ALOS

for the Calgary region may reflect the relatively iarge
land mass covered by the aggregated districts for that
region. The Red Deér, Medicine Hat and Lethbridge regions
all had ALOS levels consisﬁently lower than provincial

levels over the ten years.' The Medicine Hat ALOS levels

were generally the-lowest.

4.4.2 Rates by Diagnostic SpeciFiC'Categories

Due to thewrepetitious nature of these analyses, only
highlighted revieus Ofneach disease épecific regional
analysis will be presented in this section.‘ For reference,
to complete results of the regional UAY rate analyses,

ten disease specific tables are presented 1in Appendix D.

Intestinal Infeétions

Iy

The patterns of regional DAY rates Fof°intestinal
infections paralleled the patterﬁs of DAY rates for all
diseases combined (as in Table 9). For the Map A and
B aggregates, the Metro-Edmonton and North region had
highér rates than their.Metrb—Calgafy and South region
counterparts. Both metro-center rates and the South
region rate were below their corfespgnding provincial
ratesfévér the ten years. 'The Map C aggregate was aléé

similar in that the rates slggested that children living



in Metrbpolitan areas used feuwer hospital days (pér 1000
children-year) for intestinal infections than their
Regional and Rural area peers; Again, variations uére
assumed to be related to differing levels of care available
within the child's region of residence. With regard to the
Map D aggregate, the Grande Prairie and Edmonton regionsk
cdnsistently had the highest rates whilé the Calgary and
Medicine Hat*regions consistehtiy had the lowest rates.

It seemed that the rates followed a north-south, west-east
gradient. Ebidemiological factors, difficult acéess to
care in northern ;reas, or limited access Fo physiciaﬁs in

certain areas could conveivably influence these patterns

o3
of utiliZation.

Otitis Media

In the Map A aggregate, both metro-center rates were
similar to each other but had no.stable relationship over
time, except that they uerse both-belouithe-provinciél rates.
It aﬁpeafed thgt the determinant-factors related to the
~Map B North/South aggregate had also influenced the otitis-
media DAY rates because the North rates were typically
higher, and the South rates typically lower than the‘pfo—

vincial rates. The Map C aggregate demonstrated the
familiar pattern of relatively lou Metropolitan DAY rates
and relafively high Rural DAY rates. However, the vari-

ation among regions decreased over time, primarily due to

a relatively large decrease in Rural rates. In addition,

e .
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much of the rate variation appeared to exist within regions
rather than begueen regions. The Regional rates, for
example, followed no discernable pattern over time. It was
therefore doubtfu¥ that rate variations were due to deter-
minant Factors‘uhich defir~d the aggregate regions (i.e.
availdbility of‘levels of cave). A-similar situation
appeared in the Map D aggregate rates. Again, due tg
unstable patterns over time ahd wide fluctuations of rates
within ;égions, it seemed unlikely tha£ rate variations
among regions could be a function of region specific \

determinant factors.

Acute Respiratory Infections and Influenza

Thé regional DAY rate patterns for Maps A, B, aﬁd C,
were very similar to the patterns seen for all diseases
combinéﬂ énd for intestinal infectioné{ -Explanations for
these patterns could be very similar to those discussed
for all diseases combined. The Map © aggregate, houwever,
revealed patterns slightly different from those described
for all diseases combined. .Altﬁough Grande Prairie region
had the highest rates (exc;ptAin 1980/81) and the Calgary
region consistently had the lowest rates, as for all |
‘diseases combined, the other regional rate.felationships_
were different. The Red Deer rates, for e%ample were
Usually higher than Edmonton regional rates. Lethbridge
regional rates dropped greatly over the ten years from a

Alevel'uéll above the provincial rate in 1971 te a level



well below the provincial rate in 1980/81. Medicine Hat
reéion rafes, on the other hand, increased over\time in a
feverse of the Lethbridge pattern. The reasons for such
rate variations among regigﬁs over tiﬁe were npt immediate;

iy obvious and uare.assumed to be multifactorial.

Pnaumonia

Regional DAY rates for pneumonia as seen in the Map A,-

B, and C éggrsgates Wware again very similar to the pat-
terns seen for all diseases combined. The pattern of rates
for the Map D aggregate was slightly diFFerent:v Grande
Prairie had the highest regional rates by a large margin.

. The Edmontén region had relafively high rates but not
pomparab;e to Grandeipfairie. The Medicine Hat and Calgary
regiéns had the louest rates but Medicine Hat had rates
which were generally lerr than the Calgary region rates. '
Desﬁite the'diffefences i@ pattern deta%ls from other
disease categories (all diseases combinéd, intestinal
in?ections and acﬁte respiratory illnesses), the highest
raﬁés qu paeumonia were still found in the two northern

regions while the lowest were in southern regions.

Aéthma and Bronchitis

The patterns‘of regiohal DAY rates wers similayvto
those of previous respirato;y categories although there
was much less Qariation among the regions. kTheétuo metro-

center rates in Map A, for example, uwere very close in

185
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relation to each other throughout the ten years. Similarly,
there was not a wideé margin betwsen the North and South
region rates of the Map B eggregate. This pattern sug-

gested that asthma and bronchitis DAY rates were less

influenced by the utilization.determinants of the North-~

1
+ ,

South aggregafe than were rates of the other regpiratory
categories. Climatic conditions, for éxample, may have a
greater influence on the number of, or severity 6F, acute
respiratory illneéses.and pneumonia cases (generally
acute conditions) thén on.the number of, or égverity of,
asthma and bronchitis cases (generally chronic, Cecurring
conditions.

The Map C regional rates demonstrated the expected
pat!!in, uith MetropolitéH children having the lowest and
the Rural children having the highest DAY rateé over the
ten year period. The Map D aggregate continueé to demon-
strate similar patterns to the other tuwo respiratory

categories (and intestinal infections) but with less

pronounced variation among regions.

"

Tonsillitis _ RN

The metro-center DAY rates for Map A were, as expected,
very similar to each other and both lower than the pro-
vincial rates. Quer time; however, the metro-center rates
moved closer and closer to the provincial rate. fhere may

have been, over time, a declining impact of utilization
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determinants related to metro—cenper location of résidence.
Perhaps the professional examination of tonsillectomy
procedures over the years has served not only to decrease
tonsil'related'DAYS but to decrease variations in regional
practices so that tonsil raﬁes have movéd closer to an |
"accepted" norm. Redarding Map B, North and 50uth region
rates and provincial rates uwere v1rtually identical over
the ten years. It appeared that determlnant factors .
related to North-South areas of residence were of little
importance in tonsillitis cases.

The Map C regional rates also followed the expected
pattern of low Metropolitan and high Rural rates. Remqu—
ably however, the Qariation.among regions nearly
disappsared over time. As a result, the 1980/81 rates
appeared relativeiy insensitive to the determinant factors
inherent in the Map C aggregation. Again, increasingly
uniform attitudes and practlces regarding ton51llectomles
could explaln much of the reductlon in rate variations
over time. Regional rate patterns_For Map D also demon-
strated decreasing rafe variability over time. The most
dramatic decrea;e in variation occurred'betueen 1871 and
1973. Over the ten years, the Grande Dfairie regional
rates dropped by 88% from a 1971 level well above the
provincial rate levels closer to, and genefally lower than,
the provincial rates. The other regions also had rates

relatively close to the provincial rate i 1980/€1.
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Congenital Anomalies

The DAY rates for congenital anomalies were expected [

' * ! ’ ‘ ' ,‘ R

to be relatively stable across.regions compared to other T qu

: ) ’, =4 S T \-,Kf\;‘\\\

diagnostic categories. In general, over the ten years, Y T

: ' R ,

e : S S -

this appnared Lo be true. QOver the ten year period both\ T 9
, L N\ )

the metro-center rates for Map A and the North and Soulh‘
rates for Mae B were very close to pfoeincial rates. The
DAY rates for Map C were tightly clustered around the
provinclal rates, particularly in the last two study years.
The regiehal rates fluctuated in theif relative positions
over the years but dlfferences were not large enough to be
considered as regional rate ueriafions. The same pattern
held true for the Map D aggregate. The.minor variations,
or fluctuations that did exist amonglMap D regions de-

creased remarkably over time.

<

The limited variability uwas thought.toibe a function

u

of eeveral possible rsasons. The decisions to hospitalize
ehlldren with congenital anomallee could be less discret—
ionary than decisions to hospltallze Chlldren for acute
resplratory 1llnesses For example. In addltlon, epldeml—
'eologlcal determlnants for congenltal illnesses uwere
probably less susceptible to regional yarietions. Finally,
the apparent lack of regionalvrate variation could be the
result of a narrowly deflned objectively verifiable

dlagnostlc category. The category’ Fo; acute resplratory

lllnesses, for example, could be applled to a hlghly
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diverse group of illnesses with equally diverse epidemi—‘
ological determinants and“requlrements for treatment.

In a more homogeneous category, -such as oongenital
anomalies, it could be that rates uoold be less variable
due to a "standardization® eFFeot.uithin the disease

category itself.

Perinatal DisorderS* ..

Patterns oF perlnatal DAY rates were sxpected to be
51mllar to those for congenltal anomalies. Perinatal

~r

rates were, houwever, fundamentally difﬁerent in- that the”
increased, rather than decreesed, over time. Despite the
difference, Maps A and B8 demonstrateo very-little vari-
ation in the regional metro-center or North—Sooth
’ perinatal‘DAY ratesr
| The Mapr'aggregateHregipnel rates had a somewhat -
atypical pattern. In 1971, the Metropolitan rate was
'hlgher, and the Rural rate was louer, than the prov1nolal
rate. . By 1980/81 the Metropolltan and Rural rates had
converged to the prov1nolal rate. The Reglonal rates )
uere eitoated betueen the Metropolitan and Rural rates
until 1976, but from 1977 onward the Reglonal rates
exceeded both. vThlS pattern oF varlatlon was not_easily
explalned . |

The Map D rates revealed a pattern of wide variation
Uithin regions over time. Grande Drairie.rates,_For

example, uere‘generally well above provincial rates but
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varied widely from one year to the next. Medicine Hat
also had widely variable rates. Due to the variahle rate
patterns within regions, the relatiue position of regional
rates (which uas highest or lowest) also varied consider-
ahly over ¢ime. Much of chis‘variation could be a function
of fhe;relaﬁive rarity oF;:and typically long hospital’
stays For,,perinatal disorders. The ratesnfcr small popu-
‘lation areas would be very sensitive to relatively small
changes lh.the number of perinatal“SEPS and DAYS. In
additiohz~perinatal disorders max“characteristically_re—
quire Tepetitive admissions’uhich would inflate. both SEDS
and‘DAYS partlcularly in small populatlon areas. .Such
sen81t1v1ty would be magnlfled in the smaller population

- areas such as Grande Prairie -or Medicine Hat. In support,
the Edmonton and Calgary'regions, with relatively,large
population bases, appearee to be less sensitive to wide

_ _ N
rate variations.

\

Fractures and Lacerations

The reglonal DAY: patterns for fractures and lacerat—
ions were 81mllar to those for congenital anomalles, albeit
somewhat more varied. The metro- center rates uere.con-
‘31stently slightly belou prov1n01al rates with the Metro-
 Calgary rates tending to be higher than Metro-Edmonton
rates. Map B rates were very.clcse together over the ten
,years. The Map C aggregate revealed wider variations in

' Teglonal rates, although the dedgree of variation decreased

AN
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with time. Howsver, as the Metropolitan and Regional
rates moved closer together, the Rural rates remainec
relatively high. This pattern suggested that the deter-
mlnant Factors releuant to—~the Rural aggregatlon (i:e.

~

‘louer aecess to care and active outdoor llfestyleg) may
influence the DAY rates for fractures and laceratlona.
The Map D agéregate rate pattern was saomeuhat
‘atYchal in that Red Deer, rather than Grande Prairie or '?&”f5
Edmonton, usually had the highest-regional rates. Quer t

the ten years, the other regional rates were relatively
close to each Pther and to the provincial rate. There was

no immediately obvious explanation for the relatively high

Red Deer rates;

Burns |

The DAY rates for burns. followed a relatively typical
pattern, very similar to that for all diseases combined,
although with ﬁueh less variation among regiuns and over 2
time. As uitH the "typical" patterne, metro-center rates:'
ténded to be lower than provincial rates; but the Metro-
Edmontdn rates were higherfthan Metro—Calgary rates. |
Similarly,lNorth region rates were consistently higher,
and South regiom rates Cohsistehtly lower, than the pro-
-vincial rates. These relationsﬁips remained relatiuely
stable.over time. The Map C\aggregate demonstrated’ the

common Rural hlgh——Metropolltan low, rate patterns. The

Map D rate pattern was not so clearly typical due to wide
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. \ ) .
rate variations uith}n some regions over time. As with

perinatal disorders, the relative rarity burns (requ:ring
hospitalization) and the typically extended durations of
stay may have contributed to wide rate variations, parti-

cularly in the regions with relatively small populations.

A.Q.Z.K'Summary

~ The typical pattern of regional Qarﬁgfion for the,
Map A agéfegatiqn was when both metro-center rates uwere
below the provincial rates with Metro—Edmonton‘rates being
higher, by varying degrees, than thes Metro-Calgary rates.
This pattern was sgenAfor all diseases combined, ingestinal
infections, acute respiratory illnesses, pneumonia, and
burpé. It was suggestéd fhat DAY rates for the metfo—
center areas were likely lower than provincial rgtes gue
to the wide variety of other health care delivery options
for children in Edmonton and Calgary. Simi" ..'v, perhaps
greater accessibility to health monitoring servizes
reduces the need for, or length of, hospitel zat_ans in
metropolitan areas. The reason for Higﬁer DA/ rates for
'residents‘of Metro-Edmonton, as compared toc Metro-
Calgary residenfs, was suggested to be a Funcﬁion of the
large number of pediatric beds per 1000 children in
Edmonton asJCompared uith-Calgary. It was assumed that
most epidemiolégical factors would be similar, but per-
haps the milder blimatic conditi&ns in Calgary were

sufficiently different to additionally influence patterns
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of hospital use, particularly for respiratory conditions.

Variations in the "typical pattern" Fof Map A in-
" cluded: 1) both metro-center rates belou provihcial rates
but the Metro-Calgary rates higher than the Metro-
Edmonton rates, and 2) both metro-center rates very clqse
to provincial rates. fhe latter pattern was seen in the
fractures and lacerations;‘and perinatal disorder cate-
gories, The former pattern was seen in the tonsillitis
and the asthma énd bronchitis categories.

The typical pattern of regional variation for. the
Map B aggregégion was when the North rates were higher,
and South rates lower, than the provincial rates. This
pattefn was seen for all DAYS combined, intestinal infect-
ions, aéute_respiratory illnesses, pneumonia, asthma and
bronchitis, otitis media, and burns. It was suggested
that DAY rates for residents of ‘the North region uwere
hlgher due to harsher climatic conditions and/or greater
travel distances to care centers.

The main variation in the typical pattern for Map B
‘was that North and South rates were, for some categories,
not substéntially different from the provincial rates or
from each other. This pattern was seen for tonsillitis,
fractures and laceratlons,.congenltal anomalles and‘perl—
natal disorders. These diseases would unlikely be affected

by climatic conditions (except perhaps tonsillitis). This

assumption would suggest that climatic conditions were



perhaps a major influsnce in regional rate variations for
the other disease categories.

The typical pattern:of regional variation for the
Map C aggregate was when the Metropqlitgn rates were
lower than the provincial iétes, the Rural rates well
above the provincial fates, and the Regional rates some-
where in between 'and usually relatively close to the
provincial rates. This pattern was seen for all the
diagnostic categories except congenital énomalies
for which there was very little regional variation among
rates and all were relatively close to provincial rates.
It was suggested that the rate gatterhs for all three’
areas were due to factors related to accessibility of
care(ahd varying levels of carse available within the
reg;ons of residence.

» There was no entirely typical paEtern of regional
rate variation for the Map D aggregation. Tnere were
however, some recurring reiationships. Notably, the
Calgary regionioften had the louwest rsgional ratses.
Diagnostic categories which had Calgary fegional rates
well below provincial levels and other regional rates
included: acute respiratory illnesses, asthma and
bronchitis, tonsillitis, otitis media, and burns. .
Grande Prairie{-on the other hand, qFten had the
highest regional rates; well above the provincial rates.

This was true for all categories except congenital

194
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anomalies and fractures and lacerations where there was

no consistent pattern of variation among regional rates.

4.5 Patient Origin-Destination Studies

Patient origin—Qestination analyses were carried out
for ﬁhree large diagnostic categories and a Cat?gogy for
all diseases combined. The three large categories’uefe
composites of ten of the original sixteen categories.
The composite respiratory ‘illness category subsumed acute
respiratory infections and influenza, pneumonia, and asthma
and bronchitis. This composite category was intended to
'represent illnessés which could usually be treated in
primary care centers and would.only occasionally be referred
to secondary or tertiary care centers. The composite trauma
category was composed of skull Fractﬁres,'other fractures,
lacerations, and burn;. This category was intended to
represent illnesses which could be freétedvin ﬁrimary care
centers but were often referred to secondary care centers,
and only occasionally referred to tertia;y centers. The //
composite congenital disprders category included congeni%al
heart anomalies, oiher congenital anomalies and perinatél
disorders. This category was intended to represent iii—
nessesfuhich usually required treatment in tertiary care
centers. | &

Results' of the péfient origin—desfination analyses
are presented according to the investigational perépectives

of: 1) the district of residence--patient origin, and
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2) the hospital of service--patient destination. -

4.5.1 District Perspeétive Analyses’

Analyses of relevance indices Fof certain groups of
Bospital districts were divided into thrse parts: 1) the
influence of hospital size, as measured by the number of

\\rated beds, on patient movement, 2) the influence of

‘ ie- f care available in the district on patient move-
\

\

mer. id 3) the influence of geographic region on patient
movement. Results of district perspective analyses are

presented below according to these divisions.

Hospital Size

Examination of four groups of hospifal districts,
grouped according to the number of rated beds in the larg-
est’' hospital within the district, revealed_ﬁhat as hospital

size increased, so did t e’pe entage of distfiot‘residents

staying within their hqme district for pediatric care. .
This Wwas an expected Findiné under the assumption'that
patients travel to other centers primarily to aobtain
higher levels of care or a broader spectfum pf hospital
services; either of which is usually providaé\by larger
hospitals. 1In districts with a hospital of SQD_dr more
beds, 96% of the district SEPS, over the ten.years;
-.Stayed‘uithin the dist{ict for alf types of pediatrig

hospital care (see Table 14). In contrast, districté

with a hospital of less thah 100 beds-had only 71% of the
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\.

district SEPS stay within the district for pediatric

\

Examination of relevancs indiceé within different

care.

diagnbstic=categories suggested thét this pattern was
magnified in secondary and tertiary type illnesses. 1In
. i T

the congenital category for example, districts with a -
hospital of 500 or more beds had nearly 100% of the |
district SEPS stay within the district for care, while
dlStrlCtS with a hospltal of less than 50 beds had only
17% of the district SEPS stay within the district. for
care. Again, this Fiﬁding was expected in that many
émgaler hospitals have neither adequa}e facilities nor
spgcially trained medical psrsonnel fequired to diagnose
and treat many congenital conditions. Consequently, the
17% within district SEPS may only represent brief admis-
sions Ulth transfer to a major center for ﬂhe actual
medical care.

The relevance indices calculated in DAYS demonstrated

the sams patferns, albeit somewhat more ~nnounced, for

all diagnostic categories.

Levels of Care

The relsvance indices calculated ior [ ° litan,
Regional, and Rural areas, for all ten yea s o . .. are
presented in Table 15. In general, most ped.-“ric
patien%s received their care in hospitals loceted Ji. - in

their resident area. This was an expgcted result in light

A

\
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of the literature demonstrating the imeﬁrtance of digtance
minimizatiaon in care-seeking behavior. It was also ex;
pected that the tendency to stay. within the disfri;t'of
origin would decrease for diseass categories whi€h required
relatively specialized treatment. Such a shift was likely
to represent the tendency to refer tertiary cases to
Metropelitan hospitals. fhe congenital disorder category,
in fact, illustrated this shift in typical patient desti-
nations, from local hospitals to metropolitan hospitals.

A similar, but smaller, shift Qas also observed for the
traumatic injury category.

Upon examination dF relevance indices for all patient
daQS»combined, it appeared that the tendency to leave the
resident district for pediatric care was greatest for
Rural residents and smallest for Metropolitan residents.
Again; this was an expected finding as the full scope of
service provisibn (primary, secondary, and tertiary care)
Qithin Metropolitan areas likely minimized the need for
travel. The small proportion of Metropolitan residents
treated in Rural hospitals likely lived on the outskirfs
of Edmonton or Calgary, and chose to travel to a nearby
.rural'hospital, particularly for relatively'hinor ill-
nesses, or perhaps saw physicians who admitted patients
only to the smaller rural hospitals.

Rural residents who sought treatment outside Rural

areas travelled primarily to Metropolitan hospitsls.

\

4
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This pattern existed regardless of the nature of the
disease. It had been expected that Rural residents, uith
respiratory illnesses’Fbr exampls, who travelled to other
hospitals, would favor Regional hospitals. Instead, Rural
residents tended to bypass Regional hospitals uheﬁ seeking
a hospital offering a higher level of care. Interpretation
of this trend must be cautious however because such a pat-
tern could simply reflect meqical‘referral batterns, or
travsel pattefns encouraged by major trapsportation routss.

Regional residents who SOUth treatment outside
<

Regional areas tended to use Metropolitan hospitals for

severe or complex diseases such as congenital disorders,
and tended to use Rural hospitals for less seuvere dis-
eases such as respiratory illnesses.

Examination of patient movement in terms of DAYS, as

opposed to SEPS, weighted the relevance indices by the

ALOS and thersfore tended to exaggerate the pattérns des-

cribed above. .For example, congenital disorder DAYS‘
accumulated by Rurafaresidents in Metropblitan hospitals
accounted for 77%-of all Rural congenital DAYS. In com-
parison, only 68% of all congenital Rural SE-: were
treated in Metropolitan hospitals.A The reverse was true,

due to a relatively low ALOS, for Regional residents

travelling to Rural haspitals for respiratory illnesseé.

or traumatic injuries.

Relevance indices calculated in DAYS for all

201



diseases combined, for years 1971, 1976, and 1980/81 are

presented in Table 16. Ffom this comparispn it appeared

that, over tlme, a decrea81ng percentage of all Rural DAYS

were being accumulated in Rural hospitals. -The Rural
patients wserse instead'accumulating an increasing ‘proport-
ion of DAYS in Metropolitan hospitals over the ten years;

16% in 1971, 24% in 1976, and 27% in 1980/81. The relat-

ive increase in .Rural DAYS from Regional hospitals was, by

contrast, anly minimal The apparent 1ncrease 1n Rural
chlldren receiving care in Metropolltan ‘hospitals could be
due to a number of factors. Ru;al beds for example may
have been . increasingly occupied by the aged orT patiehts
with chronic care needs. Decllhing confidence in Rural
hospital capabilities, particdlarly in the wake of new
medical technologiee, may also have encouraged the move-
ment of Rural patients Qutside.their districts. |

The proportion of all*Regipnal DAYS accumulated in
Regional hospitals also decreased euer time with the main
decrease occurring befueen~1971 and 1976. 0On the other
hand, the proportion of all Regional DAYS acCumulated in
Metropolitan hospitals increased from 11% in 1971 to 17%
in 1980/81. Relevance indices of Metropolitan,resident
DAYS in Metropolitan hospitals remained relatively Stable
ovef time. |
- As noted above, some.of the variation in relevance

indices‘calculated in DAYS could be due to variatiaon inl

202
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the ALOS. Although ALOS was not examined for indivldual
years,'the ten year average for ALOS was compared For' 
patlents who tended to stay in their resident areasx’ r
care, or alternatively, leave thelr resident area. for.
care. As expected, patients who travelled to areas uhere A
higher levels of care wers auailable tended to have lenger
ALDS levels than those belng treateq in thelr re81dent
dlStrlCt area (see Table 15). : fw
For the congenital'diSDrdere category, where a large
proportion of the patients uould'typically,travel to
ereas‘uggre relatively speeialized services uere.auail—
‘ able, the ALUS levels were typically longest. of patients
”’—‘ﬁ“"travelled to care, traum

gst ALOS lewels, felloued closely by the category for all

diseases had the next high-
‘;“gdlseases\Ebmb}esd.z The r spiratery illnesses eategory had
the lowvest Q[BS/levels. The trend uas'magnified when

Metropol;jaﬁ hospital destinations were divided _into.
-referral hospltals (UAH and Foothllls) and other - ‘Metropoli-
tan hospltals (not shoun in table). n other words,
patlents who travelled to one of the:two referral hos-
‘pitals tended to have ALOS longer than any.other group.

| Reral.patients travelling to Regional hDSpitals;’by
definition wers travelling tg areas with higher levels of
care than were avallable in their dfstrlct of reSldence

It was expected that their ALOS would be longer than Rural

patients who remained in Rural area hospitals. This uwas



true for ihe trauma and congenital disorders categories.
For respiratory illnesses, and all diseases combined
however, the ALOS levels were similar for Rural patients
in baoth Rural and Regional hospitals. |

| For patients who travelled to nospitals with lower
levels of service than were available in their residence
areas, their ALDS levels uers consistently lower than
those for patients treated in their own area. For example,
regional residents travelling to Rurai arsas had an ALOS

- of 3.6_day% (fFor all di :ses combined) while Regional
residents treated in Regional areas.had an ALOS of 4.6
days. ‘This pattern uas suggestive of tentative admissions
‘or emergency.admissions to small Rural hospitals with sub~

sequent transfer to larger hospitals.

-

‘ Gepgraphic Reqgions ' 4

Relevance indices in terms of SEPS for the six provin-

cial regions are presented in Table 17_tor all diagnoses
combined and Table 18 for the three composite diagnostic
categories. The corresponding relevance indices in terms

of DAYS are presented in Appendix F. For all diagnoses

Cdmpined, residents tended to stay within their regions for

pediatric cars. Among the Edmonton and‘Caigary regidn
residents, 99% and 95% of all pediatric SEPS respectively,
wers treated in the Edmonton or Calgary regions Relevance
‘indices for residents of the Lethbridge, MediCine Hat, or

Red Deer regiaons, were not much laower. However, for

205
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Ll

residents of the Grande Prairie region, only 57% of all
pediatric SEPS were treated in the Grande Prairie regioﬁ;

Edmonton and Calgary regional residents tended to
stay in their resident regions regardless of the nature
of the disease. Relevance indices for the other four
regions ‘however were more sensitive to the diaghostic
category being\examined. Grande Prairie residents' for
example,‘travéll d- almost exclusively (69% of the SEPS)
to Edmontﬁn for ¢ ngenital disorders, and to a large
extent (23% of the SEPS) for traumatic injuries. Ffor
respiratory illnesses however, Grande Prairie residents
tended to travel to Calgary (27% of SEPS). As in sub-
sequentmpospital perspectivé analyses, these Grande
Drairie:Ealgary SEPS were thQQght to be concentrated in
the Alberta Children's Hospital. The reason for this
pattern of movement was not known. For residents of the
Lethbridge region, the proportion of congenital SEPS
(28%) travelling to Calgary was greater than the proport-
ions of trauma SEPS (9%) or of respiratory SEPS 68%)
travelling to Calgary. Similar patterns of movement with
respect to diéénostﬁc categories.uas seen for residents
of the Medicine Hat and Red Deef regions.

The ALOS lsvels, for all diseases combined (see
Table 17), were compareg between residents staying

within their home region, and residents travelling

outsidey their home region for pediatric care. O0Of the
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residents remaining in their home region, Edmonton resi-
dents had the highest ALOS levels at 6.1 days. Calgary
residents followed with 5.5 days, then Grande Prairie
residents with 5.2 days, Red Deer residents with 4.6 days,‘
Lethbridge'residénts with 4.5 days, and finally Medicine
Hat residents with 3.8 days. Ffor residents travelling to
other regions for care, their ALOS levels ueré generally
higher than ALOS levels for residents remaining within
their regions. In some cases the differences were sub-
stantial. Medicine Hat and Lethbridge residents for
example, who travelled to Calgary had ALOS levels of
14.1 days and 10.3 days.respectively. Residents of thg
Réd Deer region who travelled to Edmdnton and_Calgary
averaged ALOS levels of 8.1 days and 5.7 days respectively,
while resideﬁts who stayed within Red Deer averaged an
ALDS’OF 4.6. |

The longer ALOS's for patients who travelled to care
was expected un@er the assumbtion that they travelled
primarily to ob£ain a higher level of sérvice, presumably
for more complex diseases, than was available in their
home district. It was sudrprising, however, that paﬁients
from the ‘Red Deer region had longer ALOS's'in Calgary
region hospitals t%an in Edmonton region hospitaié. It
seemed unlikely that patterns of practice were so differ-
ent in the two major centers as to differ in avérage

lengths of stay by two and a half days. O0One possibility



was that patients with the more complex, resource intensive,

diéeases travelled to Célgary: However, only 8% of the Red
Deer congenital anomalies SEPS were aftributed.to Calgary
hospitals while 32% were attributed to Edmontan hospitalg.
In addition, the ALOS for Red Deer congenital anomalies in
Calgary hospitals was 1T.5 days while the ALOS in

Edmonton hospitals was 12.3 days (see Table 18). Another
poésibility was that Caléafy hospitals sudh as the Alberta
Childrens Hoshitél tended to.pfovide ﬁore rehabilitation
services or longer term care that forced the average length
of stay higher. Toicénfirm or\refute this hypoﬁhesis,.
examination of paﬁieﬁt movement from a hospital perspective

was required.

: LS
TNy
N P
/

" 4.5.2 Hosﬁital.Derspective Anaiyses
Analyses of commitment indices for hospitéls and
hosbitél groups were divided inpo three parts: 1) examina-
tion of individual hospitals in Edmonton and Calgary,
2) examinatién of hospitéls grouped by levels of care, and

3) examination of hospital groups according to the six
provinéial regions described for Map D. The results are

presented belouw according td_the same divisions.

Edmonton and Calgary Hospitalé

The commitmeht indices for individual hospitals in
Edmonton, for all ten years combined are presented in

Table 19 for all diagnoses  combined and in Table 20

210



Table 18

Commitment Indices1 of Edmonton Hospitals to
Residents of Selected Areas and Average
Lengths of Stay

‘Patient-Origin

Hosp2 Metro-Edmonton Surrounding3 Elsewhere
SEPS & u
UAH 56 8 36
RAH 78 8 14
MIS 77 14 ' 9
EDG 82 8 10
- cAam - 59 “ 14 ' 27
CRO ' 39 8 ’ 53
DAYS %

UAH 42 8 50
RAH - 70 . 8 22
MIS 72 15 13
EDG 80 : 7 13
CAM : 44 16 40
'CRO 37 6 57

ALOS . -
UAH 7.1 9.0 12.98
RAH ‘5.7 6.2 9.6
MIS 5.7 5.9 9.0
EDG 4.9 4.5 6.4
CAM 6.1 10.6 12.1
8.6 7.7 5.8

CRO.

1Commitment indices are calculated in separations and
patient-days-for all years combined and for all"
diagnoses combined.

2Hospital names and abbreviations are listed in
Appendix G.

3Surrounding areas include Devon, Ft. Saskatchewan,
Leduc, Sturgeon, and Stony Plain.
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for the three;cdmposite diagnostic categories. 0f ‘the
Edmaonton hospitalé, the University of Alberté Hospital
(UAH)' had the louest commithent index to Metro-Edmonton
residents in each of the diagnostic categories and Fop
all diseases caombined. O0Of all pediatric DAYS accumulated
at UAH, over ten years, 50% were éoﬁmitted to residents
living beyond Edménton and its'surrounﬁing érea (Devaon,
Fort Saskatchewan, Leduc, Sturgeon and Stony Plain).

This commitment levgi was not necessarily a-Funcfion of
" a geographic catchment érea becauée the Royal Alexandra
Hospital and the Misericordia Hospital, other Edmonﬁon
\hospitals uitH lafge pediatric services, were committed to
\résidents'outside the same area by only 22% and 13%
respectively. This patfern ua; equally evident with

indices calculated ih,terms of SEPS. ThereFore,'it

appeared ghat the UAH servé& as the major"Edmontqn refer-

ral center for pediatfic cases,in Alberta. Aay:bléns to
restructure pediatric terfiary referral services in Alberta _ -
ilsﬁould take this eXisting pattern of service into_accopnt:

The examination of commitment indices by composite

vdiégnostic categories (in Table 20) provided an even ﬁore
tonvincing représentation of the UAH as Edmonton's major
referral cenéer.’ The UAH committed 56% of its DAYS .and
50% of its SEPS for congenital anomalies to résidents of

areas beyond Edmonton and the surrounding_areas. By com-

-parison, the RAH committed 46% of its DAYS and 35% of its
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SEPS to residents beyond the greater Edmonton area.
Similar differences were seen for the respiratory and
‘trauma disease categories.

The Charles Camsell Hospital (CAM) and the Cross
Cancer Institute (CRO) also committed large portions of
their pediatric DAYS (40% and 57% respectively) to
children living outside the greater Edmonton afea.
However, travel-to the CAM or the CRO had the Qery
specific determinants of either nativevséatus or a
malignant'diagnosis and was therefore not considered as
comparable mith travel patterns to other Edmonton hos-
pitals. |

Commitment.indices‘For thefindividual hospitals in
Calgary are presented ianable /-21 for each composite
diagnostic Category.and for all diagnoses combined.

Among the Calgary hospitals, the highest proportion
of pediatric DAYS commifted‘to residents outside the
Calgary district was 24%. ~This level of commitment was
shared by the Foothills Provincial Hospital and the
Alberta Hospital for Children (AHC). It appeared that
these two hosmitals sefved as“tme pediatric referral |
centers in Calgary. Houever,.if commiﬁment indices ueré
examined‘uithin diagnostic categories, it appeared that
only the Foothills Functiomed in a manner typicaily con-
sistenf with a major referral center. The AHC committed

14% of its respiratory DAYS td residents outside Calgary.
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This was much higher than the 8% commitmant of the Foot-
hills,. Ihis was possibly due to a larger number of
chronic respiratory cases 'in the 'AHC as was suggested by’
the relatively leng ALBS for the AHC tespiratory cetegory.
Commitment indices to'residents outsiee Calgary for the
trauma and congenltal categorles were hlghest for the
Foothills. The correspondlng indices for the AHC were
closer to the indices of the Holy Cross and the Calgary
General than they were to the Foothills.‘ The Commitmemt
indices for the AHC did not, therefore, follow a pattern
‘characteristic of a majer reFerfal center. It could be
ereued, based on this finding, that the AHC does not

function as a major tertiary referral center for pediat-

-Tics 1n Alberta.

Levels of Care

Analyses of commitment 1nd1ces for Referral (III),
Metropolitan (IIb), Regional (IIa), and Rural (I):hos—
pitale indicated that the majority of hospital resources,
im‘terms of éEPS andADAYS Were committee'to children
llVlWQ Ulthln the hospltal area (see Table 22). As

xpected ‘this level of Commltment varied. across the
types of hospltals, as cla881fled accordlng to levels of
' care prov1ded ‘The ReF’fTeI—h/Sp1t§T§“cemm4tted 69% of
their SEPS and 56% of thelr DAYS for all dlseases

comblned, to Metropolltan residents. The remaining

‘Metropolitan based hospltels‘commltted 83% of their SEPRS



Table 22

Commitment Indices1 of Hospitals, by Differing
Levels of Care, to Area Residents and Average

<d o Lengths of Stay
Hosp . Patient Ur;gin
Type2 Metropolitan _ Regional Rural
SEPS % III _ 69 3 28
IIb 83 1 16
Ila 1 79 20
) | I 3 , N 1 96
DAYS % III . 56 5 39
IIb 76 2 . 22
I1a 1 : 76 1923
! y .2 - 1 97
ALQOS II1I 7.0 12.8 12.0
IIb 5.5 12.1. 8.2
Ila 3.2 4,6 5.6
I ° 4.3 3.6 5.5

Commltment 1ndlces are calculated in separations .
and patient-days for ‘all years comblned and all
diagnoses combined.

2Hospltal types: III) the two major Referral hos-
pitals, IIb) other Metropolitan based hospitals,
IIa) Regional hospitals, and I) Rural hospitals.

L4
~



and 76% of their DAYS to Metropolitan children. Regional
hospitals were committed to Regional -children by similar
proportions; 79% of their SEPS and 76% of their DAYS. As:
expected, these commitment indices suggested that the non:
;eferral Metropolitan hospitals functioned more as.local
and regional care eenters. In contrast, the Re%erral hos;
pitals were committed to chal‘and area residents~to a
lesser extent.

To vieu.these commitﬁen%s from another perspective,

1

the Referral hospitals were committed to Rural children to

a relatively large extent (28% of SEPS and 39% of DAYS) as

compared to the Metropolitan or Regional hospitals. The
only lafger commitment to Rural children was, of course,

from the Rural hospitals (96% of SEPS and 97% of DAYS).

The Referral hospital commitment to Regional children uas'

much smailer't@eh to Rural chilgren. This was, houever,

2,

in keeping with the populdb%ion proportions in the pro-

w

vince where Regional children contributed only‘9i2% to
éhe pediatrie}population as coﬁgared to the 40% contri-
bution of Rural children. The large commitmehf of
Referral hoepitals to Regional'enleural children was an.
expected finding based on the assumpt@ons that hoepitals
which provide higher levels of care serve a very broad

patient constifuency. This finding also tended to lend

further credence to the designation of the UAH and FTH

as the tuwo major referrallcenters for pediatrics in Alberta.
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. The commitment indices for hospital ( Jups were
examined, in terms of DAYS for all diagnoses combined,
over time .and are presen;ed in Table 23. The commit-
ment of Referral hospitals to Regional and Rural
residents tended to increase over time. . The commitment.
to Rural children increased from 32% in 1971 to 40% in
1976. T%e increase was not a steady trend, however, and
by 1980/81 the Referral hospital commitment to Rural
children had dropped slightiy to, 38% of the‘hospztal's
DAYS. The commitment of Metropolitan and Regional hos-
pitals to Rural. children also increased over time. The
Métropolitan haospitals' commitment of DAYS increased
from 15% in 1971 to 26% in 1980/81 with the larges£ in-
crease occurring between 1971 and 1976. The Regional
hospitals steadily increased their commitment to Rural
children From.19% in 1971 to-Z?% in 1980/81. {his pat;
tern was in accordance with the Anderson and lWertz
(1977) prediction .for British Columbiafpediatric fefeﬁral.
patterns. They predictéd that "as secbndary fefer;al
centers (analogous to Regional hospitals| becaome more
established and specialists become more widely distributed,
the tertiary referrals should become more stable”
(Anderson & Wertz, 1977, p. 411).

&

As can be seen from Table 24, the commitment indices
\ . '
of hospital grbUpé'uith differing levels of care were

somewhat dependent on the composite diagnostic categories

’
Q
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being examined.b The Referral hospitals, for example,
committed 44% of their congenital disorder SEPS, 23% of
their trauma‘SEDS and only 11% of their fespiratory

SEPS ta children living in Rurai areas. Ffrom éhis pat-
tern, it seemed that the relatively large commitment of
Referral hospital resources to Rural children was pri-
marily for diseasés uhich\fequired relatively specialized
Care, such as congenital.disorders. This, of course, was
an expected finding. It was rsasonablé to expect that
the hospitals which prduidéd the major sources of terti-
ary care in the prbvince uould'commit relatively large
porﬁions of their resaurces to‘children beyond the
Metropolitan area--to children who were réferred\For
speciélizéd care needs.

The commitment indices of Metropolitan and Regional
hospitals to Rural children also tended to increase with
incrgasing complexity of the disease category.. Metro-
pblitan Bospitals committed 12% of théir respiratory
_SEPS, 15% of their trauma SEPS and 28% of their con-
genital SEPS to Rural children. Interestingly, the
correspondihg Regional hospital‘commitments increased
moré.sharply with ihcreasing disease complexity; from
12% of their respiratory SEPS to 20% of their trauma
SERPS and to 41% of their congenital .SEPS. This pattern
suggested that the Metropolitan anq Regional hospitéls

did not function equally well as secaondary referral
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centers. It couid be that the Metropolitan hospitals have
to compéfé, to a certain degree, with the Referral has-
pitals for referred cases which require secondary level
care. . |

RUral hospitals committed over 95% of their DAYS to
Rural children,Aregardless of the nature of disease. This .
confirmed the trend seen For Delevance‘ﬁnﬂiceé in that
there was virtually no travel from Metropolitan or Regional
areas to Rural hosﬁitals. Any such travel could likely be
attributed to ?ccidents or illnesses which arose ‘while the
child was away from the area of residence;_or»attributed to
children living in suburban areas for which the nearest

hospital was designated as a Rural hospital.

Geographic Regions

Commitment indiqes for hospitals in the six.provincial
regions, for all years combined and all diseasés combiﬁed,
‘are preSented in Table 25. (The a55001ated lengths of
stay are presented in Appendix F). ; All hospital groups
committed at least 89% of their pediatric SEPS‘(gnd'BB%
~of their pediatric DAYS) to children living in the hos—
~pital region. The Grande Prairie hospifals comﬁitted as
much as 97% of their ‘pediatric SEPS (and DAYS) to child-
ren in the Grande Dralrle region.

In addition to the primary commitments sach hospital
group had to children in their regions, the hospitals

also had secondary commitments to children of other regions.
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The secondéry Coﬁmitmenté for Edmonton hospitals were,
hpt surprisingly, to the Grande Prairie and Red Deer
gegions; the tuwo regions uﬁich bordered thé Edmonton
,region. Calgary hosbitals, on the other hanq, were
secondarily committed to some extent, in terms of DAYS,
to all other regions. The largeét.such commitment was to\
Grande Prairie. This confirmed the district perspective
anaiysis which shoued rélatiuely-high éroportidns of
Graﬁde Prairie children travelling to Calgary for~care.
Hospitals in Grande Drairie'uere secondarily com-
mitted to tdmo~t¢n pegion'éhildren. In this regard, it
should be noted that the Edmontbﬁ region included several
northern communities, such as:HigH-Drairié, which bor-
defed,dn'the Grande Drairie‘:egion; ﬁesidenté‘of these
northerﬁ communities may have found it mofe convenient to
travel to- Grande Drairievfor their pediatric.care.‘ Red
Deer region hospitals were éépondarily committed tao
children of the surrounding reglons of Edmonton'ana Célgary.
Similarly, Letﬁbridge region hospitals uwere secondarily
committed to residents of‘the sunroundiné regions of
Calgary and Medicine Hat. Medicine Hat region hospitals
committed 7% of their pediatric DAYS to Calgary region
children. Again, this commitment was likely<pgincipally
to nearby communities, such a8 Brooks, which were cétegor—
ized in the Calgary region. | | a

Commitment indices subdivided by composite, diagnostic
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categorieé are presented in Table 26. (The associated
average lengths qf étay‘ére presented ‘in Appendix F).

In most cases; the indices associatad with a group of
hospital's secondary commitﬁents: such as deonton hos—
plitals to Grande Prairie children, tended to increase
with the complexity of the disease cafedbry. Edmonton
region hospitals, FD; example, ﬁohmitted 1% of their |
respiratory DAYS, 2% of their.traumé DAYS and 5% aof their
congenital.disorder'DAYS to children from the Grande
Prairie region. A similar pattérh'of commitment incfeasé\
was seen for Red Deer region éhildrén.' Ops striking
exception to this expected pattern howsver was the commit-
ment of Calgary region hoswitals to Grande Prairie region
~children. The patterﬁ of disease specific commitment uaé
reversed such that 12% of the Calgary hospitals' respirat-
"ory DAYS, 1% of the trégma DAYS and 0% of the congenital
‘disorder DAYS uere comm&tted to Grande Prairie region ~
children. There was no immediately obvious reaéon why sa
many Calgary rBSpiratéry dAYS would be.committed to.child—
ren that would have to bypass Edmdntdnveqroute,to Calgary.
however, the ACH in Calgary did havs several outreach'
physiatherapy and rshabilitative pragrams during the

study period from 1971 to 1980/81. These programg were
directed toward raspiratory and orthopedic conditions.

Admissions for chronic and rehabilitative tréatment at

the ACH could have inflated the Calgary commitment to
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"outreach" areas. Evidence of Ehronic type care for
respiratory illnesses can be found in the fable for
regional ALOS levels in Appendix F. It shows an ALDS of
9 days for Grande Prairie children with respiratory ill-

nesses in Calgary .hospitals.

4.5.3 Summary‘

The distribt perspective analyseé examined patientb
movement through district relevance indices. Three differ-
ent éhalyses groyped districts according to the following
criteria: size QF largest hospital, highést level of care
available and geographic region;"The first analysis
reveaied, as expected, that as the hospital,size increased
so did the percentage of district residents staying within
their home district for pediatricjcare. ‘This pattern uas
found to be magnified in the diagnostic Cafegﬁries which
represented sec..idary (trauma) and fertiary (congenital)
type illnesses.

The second analysis was based on the Mefropolitan—
Regional-Rural di@tricf aggregate which was assumed  to
represent degrees .- the levels of care available in the
districts. As expected, most pediatfic.patiehts’received
their caré in hospitals located within their resident
area. for congenital disorders, however, the typical
patient destination ihifted from local haospitals to-
Metropolitan hospitals, where specialized tertiary care

was offered. In general, the tendsncy to leave the
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resident district, for any level of pediatric care, uwas
gréatest for Rural residents and smallest for Metropolitan
residents.* Rural fesidénts who sought treatment outside
Rural 'areas travelled primarily to Metropoliéan hospitals,
regardless of the disease involved. Over time, it appeared
thaf an increasing_portion of all Rural DAYS were being
accumulated in Metropolitén hpSpitalsx As expected, pati-
ents who trevelled to areas where higher levels of care
wers available; and'parfigularly to Referral hospitals,
‘tended to have longer ALﬁE7s than those being treated in
their resident areas. ‘

! The third analysis was based on the six reéiohal
geographic district aggregations. The relevanbe indices

" of most regions indicated that atgleast 85% of all the

ﬁpediafric SEPS accumulated by a given region aétually
occurred in that region.’ The major exception was the
Grande Prairie region, with only 57% of all its pediatric -
SEPS occurring in Grande Prairie. The proportion of
patients trauslling~beyond their rasident'region for care
generélly va =d uith‘diégnostic categories, except for

the Edmonton and Calgary region residents ‘who tendéd to
remain in their own regions. An unexéected finding, Fbr
which there uasvno»defiﬁitive exblanation, was that 27%

of the Grande Prairie respiratory SEDS,\ﬁccurfed in Calgafy
region hospitals. Patients uhq did travel to ofher regions%

for careutypically'had longer ALOS's than patients who



remained in.théir resissnﬁ msg;ons for the same type of
>illness.

From the hospital perspective, commitmenﬁ indices
for hospitals and:hOSpital groups uers examined through
analyses of the follouing: individual Edmonton and
Caigary'hospitals,-hospitals grouped by leﬁsis of sare
and, hospitsls'gromped by geographic region. The first
analysis found evidence:to suggest tmst the UAH was the’
major Edmpnton based,refsfﬁal center for pediatric cases
in Alberta between 1971 and 1980/81. Similarly, the FTH
was Found to be the major Calgary based referral center
For‘pediatric cases in Alserta besueent1971 and 1980/81.

Ths.sscsnd analysis found that, as expectsd, the
level of.csmmitment.to area residsnts varied across the
groups oF‘hOspitals, as classified accc “ing to ieuels of
care. .Ths'ésferfal hospitals (terfiary care),‘For
example, cdmmittsd only 56% Qf their DAYS to Metropolitan
children as compared to 76% commitment of ofher_Metro—
politan hospital DAYS to Metropolifsn Children.. Qver
time, the Referral, MstropolitanAsnd”Regional (terfiary

\

and seconggf; care) hospitals incrsased their commitments
to‘Rursl‘Ehildrem. The pattern of increase suggssted that
Referral and Metropolitan commitment increases have
levelled off while the incrsase~in Regional hospital

commitment to Rural children continues to rise. These

commitment indices were also sensitive to diagnostic
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categories. Commitment to children living outside the
hospitals! region,“For example, tended to increase with
ihcreasing Complexity in the disease category. EXamlnat—
ion of commltments relative to disease Categorles
suggested that Metropolitan and Regional hospitals did
not function equ%vaiently as secondary referral centers.
The third analysis confirmed the earlier finding
that hOSpltal groups commltted the maJorlty of pedlatrlc
SEPS (at least 89% in this analysis) to children living
u1th1n the hospital region. Hospital groups uefe élsp
secondarily committed to other geographic regions.
Caigary region hospitals were committéd,\}n term§ of
DAYS, to,all the ofher regions, including a surprisingly’
large commitment to Grande Dralrle region - Chlldren.
Secondary commltments, when .subdivided by dlagnostlc
category, tended to increase with lncreaSLng complexity
of the~disease.  Again, the exception to this pattefn was
the relatively hlgh commltment of Calgary hospltal resplr—

[y

atory DAYS to children in the Grande Prairie’ reglon This

pattern may have been due partially to an asthma education -

and rehabilitation program oFFered at the ACH during the

study period.

. 4.6 Pediatric Utilization by Levels of Care

Utilization of pediatric DAYS was analysed by levels

', of care for all ten years of the‘study_pefiod'cqmbined and

for the most recent year of available data, 1980/81. The
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‘estimates of DAYS attributable tbvdifferent levels of
care, rather than to hospitals or disfriéts, Here developed
through the application of several assumpfions to Datienti
flow matricps The assumptions regarding patlnnt flow were
that: 1) patient outflow from Reglonal areas to Metro-
politan area hospitals was entirely due to tertiary (III)
care requireﬁents, 2) p;tieht outflow from Rural areas
could be dus to eifhér tertiary (III) ar secondary (I1I)
. level of ba;e requirements and, 3) all primary (I) care
requirements for Rural patients couid be satisfied -in
Rural afea hospitals. |

By applving the patient flow assumptions to the flou
matrix for 1971—1980/81, bresentéd in Table 27, it uvas
concluded that 52,786‘Ragignal DAYS could be attribqted to
tertiary care fequirements in Ragional arsas. iéimilarly,
'1,7§4,282 Rural DAYS could be attribgted.to primary care
reqdirementé while the remaining 616”975 RuralbDAYS could
be attributed to elther secondary or tertlary level care
requ’ rements in the Rural areas.

The above information was used to develop estimates
:OF utilizgtion‘by levels of care for thé entire pro-
ﬁQince. These e?timétgs were based on the assumption that
requirements«?or tertiary and sqpondary(cére, in terms of.
DAYS per 1000 children-year, were uniform across the pro-
vince. In other words, variations in DAY rétes, for all

diseases combined, were due exclusively to variations. in

234
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primary care reduirements. By,virtue of this assumption,

the Regional DAYS attributed to tertiary care, uhen ex-

pressed in terms of a rate, could also represent tektlary

care. requirements in the MetrOpolitan and Rural areas. -
In Table 28, the DAY rate for Regional tertiary

care utlllzatlon, 111.1 DAYS per 1000 children- year, was

applled across the province. The number of DAYS of

tertiary care in the Metropolitan and Rural areas was

sthen derived fram the tertiary care rate. . Slmllarly, DAY

rate for Rural secondary care utlllZathﬂ, 195.1 DAYS per
1000 children-year, was applied across the province. The

DQY rate For secondary care was calculated as the total

Rural ‘DAY rate minus the primary care Rural DAY rate minus

the Reglonal tertlary care rate, uhloh also applled to

the Rural area. Knouwing these component rates and the
total utilization rates, tne remainder of the matrix could
be completed. The provincial DAY rate for all ten years
combined was 797.4 DAYS per 1000 children-year. Of this
level of utilization, 111.1 DAYS per 1000 children-year
(570,435 DAYS in total) were attributed to tertiary care,
195}1‘DAYS per 1000 cnildren—year (1,001,399 DAYS in ‘otal)
to secondary level care, and 491.2 DAYS per 1000 children-
years (2,521,903 DAYS in total) to primary level care in
Alberta. | -

The estimates of tertiary care utilization were

translated into tertiary bed requirements (based on use
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rather than "need") for Alberta. Based on the experi-
ence over the ten years between 1971-1980/81,
approximately 184 tertiary care beds, at 85% occupancy,

were required throughout Alberta. The calculation uwas:

570,435 tertiary patient (bed) days =10 years  _ 183. 9 beds
365 available days per year X .85 bed occupancy ~ '

When the above analysis uas reheatéd using anly
1980/81 data,.the resulting estimates were spmeuhat louwer
for the rates by levels of care and for tertiary bed re-
quirements. | |
| The patient flow patterns, in terms of DAvs,'épe
presentéd in Table 29 while the‘Utilizat;on patﬁerné by
levels of care are presented in Table 30. The provin-
cial DAY rate Fof 1980/81 was 543.3 DAYS per 1000 phildren.

0f this level of utileatibn, 80.3 DAYS per 1000 cWildren

_(44,9164DAYS in total) were attributed to tertiary\care,

155.4 DAYS per 1000 children (86,853 DAYS in total)\were'

att:ibutéd to secondary CaFe, and 307.6 DAYS p?r 1DOQ\
children (171, 970 DAYS in total) were attributéd to
primaryAlevel care in Aiberta; . The lower rates were
expected in view of the general decline in pediatric
utilization over time. The'louest level of pediatric
utilization in the ten year étudy period was the 1980/81
year._A o

Based on the 1980/81 estimates for tertiary care

utilization, approximately 145 tertiary care pediatric
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beds, at 85% occupancy uwere "required" in Alberta during

that period. The calculation was:

44,916 tertiary patient (bed) days B
365 available days X .85 bed occupancy ~ | +4-8 beds

The debatable component of the bed requirement cal-
culation is the occupancy rate. If lower occupanéy rates .
were Used in the above calculafions, the estimafed terti-
ary bed requiremeﬁts would increase. FfFor example, the
1980/81 tertlary DAYS would require 154 beds if an BD%
occupancy- rate was used in the calculation. Occupancy
rates for children's hospital beds have traditionally been
notoriously low particularly when all ieuels of‘care are
included in the service.‘ However, if pediatric serviceé
become more cenfralized over time, as haQe many other
medical serulces, then it would be reasonable to expect
some increase in typlcal occupancy rates for tertiary
beds as a result of greater averaging aof volume fluctuat-
ions. For planning purposes, therefore, it is likely
wise to opt for the optimum occupancy level. ‘For the
sake of comparlson however, Appendix H contains a table
of estimates for tertiary bed requirements, based on the
1980/81 data, as they relate to varying occupancy rates.

In summary, the 1980/81 pediatric utilization data
for acute care hospitals indiéates that 145 pediatric beds
are required for meeting the pediatric tertiary care

"meeds" in Alberta. The distribution of these béds across



the ‘province and among specific hospitals is a matter of

policy and is, therefore, not addressed in this analysis.

4.7 Chapter Summary

Results of the analyses were presented according . to
the five steps 1n the analytlcal pathuay described in
Chapter~III. As anhintrodUCtion, houever, a profile of
the Alberta health care system was presented. It reviewed
structeral cempenents of the eystem such as districts,
heepitale, and beds, and dynamic compenents of the system
such ae physicians and service populations. Of note was
the fact that pediatric beds in the province declined
Ahearly 1% (207 beds) between 1971 and 1979/Bb while
during the same tlme the total number of acute care beds
increased by .approximately 4% (509 beds). The largest

decline-uas experienced in Edmonton hospitals, .but Edmonton

. continued to have more pediatric beds than Calgary.

Provincial trends in pediatric utilization reflected
the national'pettern of declining utiliéatien rates over

time and relatively high levels of utilization for child-

ireg\under one year of age. Among the selected diagnostic

‘categeriee,-utilizetien-attributed to tonsillitis de-

Creasee\dramaticelly_over the study period uwhile
utilizafioﬁ-attributed to pe%}qatal disorders increased
dramaticaily} Drevinciel utilizatioh rates for all
selected_dﬁagnoses were higher than corresponding Canadian

rates for 1978. Similarly, Alberta rates Uere'typicallx

)

2472
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‘higher than the corresponding American rétes for 1979/80.
The limitations of these comparisons were discussed in the
ﬁain text. |

District level analyses demanstrated extreme variat-
ions in district utilization rates. Distributions of
district utilization rates, therefore, tended to be
st;ohgly‘skeued to the right although no d@stricts/had
4E2nsistently extreme ratps. In most cases, major populét—
ion centers had4relatively low rates such that.60 to 70% of
the province's service population uas residing in districts.
Qith utilization rates which were below the provincial
rate. In suppoft, when rate levels were geographically
mépped, the northern districté_had relatively high utiliz-
ation rates while the major population centers of Edmonton
and Calgary had relatively lou rates. | |

IndiVidual districts were aggregated into four re-
gional configu:ations referred to as Map A, B, C, and D.
The‘typical‘pattern of regional rate variation for Map A
was that both.Metro—Edmontqn.and Metro—talgary>rates were
below the provincial rétes’over time. In addifion, Metro-
' Edmonton rates were tYpically somewhat higher than‘
Metro-Calgary rates due, possibly, to the larger'number
of pediatric beds per 1000 children in Edmonton as com-
pared with Calgary. |

The typical patterh for Map'B’uaé that North district

rates wers higher than. provincial rates while South district

-
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rates were lower due, possibly, to harsher climatic con-
ditions and/or greater travel distances in the North
districts. The typical Map C pattern was with Rural rates

»uell ‘above provincial rates, Metropolltan rates well belou,

and the Regional rates someuhere;;n.oe
uas.presumably-reiateo to the acceééabg,
varying leveis of cars auailablefhitji
residente. There was no entlrely typlbal~p 'lern of
reglonal variation for Map D. ‘ - l
Datlent origin-destination studles from the dletrlot
perspectlve revealed that most pedlatrlc patlents Teceived
care in hospitals located u1thin their resident area. of
" note, however, was the Finoing that, ‘over time, an increas-
rng proportion of Rural DAYS were belng accumulated in
Metropolltan hospitals. As the oomplex1ty/intensity oF'
the disease category 1noreased so did the prop tion‘of -
wﬁﬁral and Regional patients’ uho were treated ouzihde their
IESldeﬂt area, primarily in Metropolltan,areas, and experi-
enced longer lengths ot stay. .A similar pattern was noted :
for the §ix region (Map D) aggregate. The notable Findingt
'in the six region aggregate. was that 27% of the Grande
Prairie respiratory SEPS oocurred in 'Calgary region'hos—
.pitalso(oompared to only 15% in Edmanton region"hospitale).
This Finoing couid not be Fully explained.

Hospital perspective origin- destlnatlon studle; found

ev1denoe to suggest that the University of Alberta Hospital
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and the Foothills Provincial General were  the major.referfal
centers far pediatric cases in Alberta_beﬁueeé 1971‘and .
11980/81. These Referrél hospiﬁais committed 44% of their
DAYS to children from other areas while other Metropolitan
hospitals committed only 24§ of fhei:,DAYS to other areas.
Referral,'metpopolitan,-and Regional hospitéls had all
increaaéd their commitments fo Rural Cgiiqren over the"
yesrs, but only the Regional hospital bommitménts roée

st 7 over time. The Six regiqn aggregate served'pgi—
marily zo reinfbrce the findings of the district
perspective analysis of the siX«regioné.

- The analysis of:utiliZation by leuels of care deter-
minediB%'(44,916 DAYS)‘OF the ﬁediatric DAYS for 1980/81
could be atfributed to tertiary level care in Alberta.

. This figure was then converted to bed reqﬁirements.
. Assuming an 85% occﬁpancy level, 145 tertiary care ﬁedi-

~atric beds.were "required" in Alberta dufing 1980/81.



 CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
¥

The preceding chapters present, in detail, the
background, analytical Cbmponents and the findings
relevant to this investigation of pediatric service

utilization in Alberta's écute cars hospitals. This

» {
final chapter provides an‘overvieu and synopsis of
R . . L
the investigation and its f}ndings.’ In addition,
. B v :

conclusions arising from the investigation are pre-

: : ( p
sented and recommendations\igi/further research are

offered.

5.1 Summary

Over the last two decades a humber of social,
. \ .

A

medical and technological ChanQBS‘haQe ihflﬁénced

~the delivery and'utiliéation of acuté pediatric care
services. In the early-nineteén eighties, as compared
to the eafly sixties,_ the field of aclUte pediatric ser-
vices delivered‘éare to a smaller proportion of the
pediatric pébulation,‘encountsred more Complex 6ases,

Supported more highly trained pediatric specialists

‘and subspecialists, and tended to befmdf“&?oncerned

fdr the mental health of Eospitalized children. Given
;tﬁ%s ~hanges, the health s&rvice system is challenged

to reconcile the new needs/demands with existing modes

N

[
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A L
Lot

of Care‘delivery.j In order to achieve such a recon-
ciiiation, substential information-is reduiredi the
cediatric population, ite current level oF'eervice use
.and trends over time, beographic variatiens in service
"use, movements to care centers, and the 1nten81ty/
Complex1ty of services used. Sueh a pedlatrlcesp801fic
information baseiuas.ostensibly lacking For.the'pro— J
vince of Alberta. TheSe plannrng informatian needs_

-constltuted the 1mpetus for thls\;nvestlgatlon and

,consequently shaped the ObJBCthES hbr the exploratory

‘ana;y81s. In addition,-a :ev1eu\ef past and presewt
‘peeiatric service uti;izatien patternsfiﬁ Alberta was
expected to be of value&to-glahnere and aemﬁniStrators
in an assessment of. the Fea81blllty of reglon31121ng

- pediatric hospital SBrv1ces lﬂ Aiberta and to aid plan-
ning for cost effectlve and efflclent allmcatlon of
';resourCES——espec1ally For tertlary level’ care.

P

A selected rev1eu oF the llterature was conuicted im

F

-

order to establish antheoretlcalafoundatlon and'aﬂ_appro_
priate Empirical,eppreach to thehresearch task. An

overvieu of the determlnants of need, demand- suppty, and,
utlllzatlon of health services prov1ded some insight lnﬁﬁ
‘thelr complex, interactlve,relationships. As no model of
pediatric utilization could be located in the literature,

' »

a conceptual framework yas’developed for the purposes of .

‘this investigation. It was based on a synthesis and
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.

'interpretation of the existing literature regarding

P

‘generic and pediatric utilization. In addition to this
framework, the overview brought to'light the diFFioultres
inherent in determining‘need, in regulating demand,. and
in achieving equitable distribution or supply of gpecific
health oare,resources:' An examination of plassifioation
methodologies was undertaken to Trevisu data reduction
teohnlques Uthh uould be useful in analy81ng large
volumes of raw data. FlnalLy, factors 1nfluenoing patient
‘»»movement and methodologiesﬁfor examining patient origin-
destlnatlon -patterns were rev1eued in regards to their

~

relevance to ‘an- 1nuestlgatlon of prov1nce ulde utilization
LI
¥ : K}

patterns
Ll

The primarynmethodo unloal strategy was to conduct
?the research From a descrlptlve, rather than an rn?eren—g
.tlal perspectlve ~ Secondary strategles 1ncluded
“viewing utlllzatlon over time through the use of retro-
spectluey rather than prospeotlve, longltudlnal data,
examlnlng UtlllZatan 0n a per- caplta basrs through the

1. -
. : g SR

use of populathndbasé

”ﬁ&Q}llzatlon rates, and qualrta—

abg T
fut;llzation Telative tg 1nten51ty/

Complex1ty through the use of leyals of care categorles : ;mﬁtg

,&

}v
..w‘&

" Tha data analyseSyuere dlvlded 1nto five steps uhlch _J[

oorresponded ulth the 1nuest1gatlonal objectives. The
“ﬂst three steprexamlned patterns aof pedlatglc utlll—'

"tlon in Alberta from prov1nc1al distrigt, and reg;Onal _ .

R




levels of agoregation. These initial analyses were

designed ta explore patterns of hospital;use by children

in relatlon to three ma jor determlnants af UtlllZatlDﬂ

N4
T,

disease, oategor*\or dlagn081s, time ( proxy Fo: changlng
rv)J "J v
patterns aﬂlpmaatloe ‘and technology), and looatlon of

reSLdenee., Ln the Fourth etep pat¢erns oF patlent move-

ment uero examlned From both 1Y oommunlty based and a

% R

prov1der based perspeotlve Thl analy81s eXplored pat-
. )s, ;

terns oF hDSpltal use inv relatloh to three other

..r N

determlnants or hoepltal usg; IeFerral patterns, levelsm

‘j*QoF oare avai”able, and 1nten51ty/oomplex1ty of 1llness

The fifth and final’ step was to use the patterns of

patient movement. to estlmate the proportlon of utllJZat—

lOﬂ Uthh could be attrlbuted to teltlar\ level care.

5.2 Findings i] l o ‘ " e .
U The pfinoipal tiodings arieing from this inoestigat—
1on oF utlllzat on of acute hospltal pedlatrlc seru1oes
are outlined belou. “ R
1)’ The rev1eu‘oF llterature neoardlno determlnants of
utlllzatlon Falled to uncover a oomgfehen81ve theory
ar model of pedlatrlc utlllzatlon or of utlluzation
in a more general een;e.l Dnly a small portlon of
-the llteratuie regardlng utlllzatlon determlnants

'dealt sp901floally ulth pedlatrlo serv1oes, ‘'while

an even Smaller portlon deaEt with oedlatrlc racute
o

ig.care'serv1oes in hosthals.

&3

249



2)

3)

4)

5)

Pediatric utilization of Alberta hospital =rrvice ,
as measursd by SEP rates and DAY rates, Lias sh.uo to

be deolining over . study period. The . . or

total patient—days dropped by more than 40% betuweén

1971 and 1980/81. This decline was oon81stent with

the Canadlan pedlatrlc experience and with the trend
to declining utilization rates for the population as
a whole. This pattern of decline uas_oeneraliy
reflected in most of the disease-specific rates
examined. The notab’'n exceptlon was a 130% ﬂnorease

37‘
in the DAY rate for perinatal dlso%ders between 1971

and 1980/81. . .
THe 1978 Albertan DAY rate for all dlagnoses oomblned

was 23% hlgher~than the correspondinhg Canadian rate.

The ‘Albertan SEP raté s higher by 26%. Conse-

quently, the Albertan ALOS was shorter than the

“r

Canadian counterpart. This pattern uas also reFleoted

in most of the dlagnostlo specific rates, oartl—
oularly for resplratory related .diagnoses. .
The Albertan 1979/80 DAY rate for all diagnoses com-
5ined was nearly double thetoorreSponding rate for

thernited States. Alberta's dlagnostlo specific

rates were also typically much hlgher than the U S.

'rates. ‘This was. also true For SEP pates and ALOSs

Geographlc patterns of pedlatrlc UtlllZatlDﬂ were

relatlvely stable over, tlme.‘ Typloal patterns oF

the four geographlo aggregatlons 1noluded

[
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6)

”

8)

é. Metro—Edmonton rales were generally higher,
by varying degrees, than the Metro-Calgary
rates. d

b. North Alberta rates Qare higher than South
Alberta rates. | -

”«gyd. Metropolitan afea rates were relativaly ldu;

vQ\; ~Q{Rural area rates were higher, and Regional °
rates were somewhere in between (particularly
for SEP rates).

d. No consistent pattern among the six regions
emerged. Houwever, Calgary often had ths
louest rates whilse Grande P}airie often had

-

the highest rates.

Most children received pediatric care within their

area ¢gf residence but the tendency to seek care out-

.slde the area of residence was stronger for diagnoses

which required spescialized cars.

Rural children, seeking care beyohd their area:of
residencé, tended to bypass secondary care centers, .
regardless of the diagnosis, and traveled directly
to Metropolitan terﬁiéfy centers. ‘In;Fact; during
the study pqriod, Rural children Contfibuted an
incréasing proportion of their DAYS to Matropo}itan
hosﬁitals. fhe same was true, to a lesser deggée,
for Regional children. |

Ove. the étudy period, only 57% of Grande Prairie’
region childf;m’remained‘in thgig,oun region‘

N
RS /‘.3'

RN,

for all
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9)

tyﬁes of pediatric care in hospitals. This rélevénce
index\ugs sénsitiue to the type of illness involved
in that 58% of resbiratory SEPS, 62% of traumé SEP5;
and ohly 28% of congenital SEPS for Grande Dralrle

children occurred in the Grande Dralrle region.

The University of Alberta Hospital committed 5Q%§ﬁftwﬁ

its pediatric DAYS to children living beyond Edmonton

~and its immediately surrounding-érea@u This p:oﬁortQ
icn was considerably higher than the corresponding

~commitments of the Royal Alexandra Hospital (22%) and

. .the Misericordia (13%). ~

1)

The Foothills Proﬁincial Géneral Hospital and»the'
Alberta Children's Hospitaliboth committed 24% of
their pediatric DAYS to children 1iQing outside the
C3lgary district. The Foothills Hospital committed
a substantially larger proportion of DAYS ‘to-
"referred" Chlldren as the leuel of . dlsease

1nten51ty/complex1ty 1ncreased Howsver, the Alberta

‘Children's Hospltal Commltment to. "referred" chlldren

Was heav1ly uelghted bv primary level (resplratory)

and secondary.level-(trauma) dlSB§SBS

S

Netr0polltan and Reglonal hgfpltals 1ncreased thelr

‘p«" "v~ o

Ty
Commltments to Rural chlldren over ‘'the study perloj.

This trend uas magnlfled by lncrea81ng daﬁgﬁbe

Ve

complexity/intensity.

@)
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13)

14)

‘primary levels of care respeétively.

‘represent 145 fértiary\care pediatric bed equival-

Hospitals in the Calgary region had a relatively

- large secondary commitment to Grande. Prairie. This

level of commitment was greatest for respiratory
diagnoses.
Using 1980/81 patient flow data it was estimated

that, of a total of 304,000 DAYS; 45,000 DAYS could

- be attributed>to<tertiary level care, 87,000 DAYS

to secondary level care, and 172,000 DAYS to primary -

-level care. In terms of DAYS per'1DDU cﬁildren—year,

the apportionment would He; 80 DAYS/1000, 155 DAYS/

1000, and 308 DAYS/1000 for tertiary, secondary, and

The 45,000 tertiary level DAYS were sstimated to aE

ents, assuming an occupancy level of 85%. Thus, in |,

1980/81, Alberta used 145 pedjatric beds for tertiary

leval cars.

Conclusions

The conclusions arising from this study are presented

below. These conclusions are only'felevant to Alberta

pediatric utilization within the time-frame of this

investigation.

1)

The dearth of literature specific to pediatric utili-
zatioh, coupled with the lack of consensus in the
literaturé'regardihg_genéfal utilization,thas

\
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2)

3)

precluded any comprehensive, universally accepted,
understanding of the prccessesfand determinants

uhiCh mighttexplaln pediatric utillzation of acute
care hospitals. | _
The trends in pediatric utiliration rates over the

study period suggsst some areas of rapidly changing

‘need/demand. The dramatic increase in rates for

perinatal disorders,.for example, suggests that
. LA .

‘hospital'pediatric services wers being increasingly

expected to cope with, such a new and relatluely

! ,"‘ d

' complex,area of service dcllvery. At theASEme tlme

use of the'traditidnal\pediatric services, for

ltonsillitis for example, 1s rapldly decllnlng

Thus, pedlatrlc serv1ces organized as little as ten
years ago would be Faced'uith responding .to such
changes in need/demand.

Alberta's apparently high pediatric DAY rates, as

compared"to national rates,;seem to be a Functlon dF

2
greater service volums rather than extended lengths

of stay. Compared to U.S. pediatric utilizatidn_

measures, Albertan children experience higher volumes

of service and longer lengths of stay Such. diFferf\

ences- could be related to. need Factors such as

harsher'cllmatic conditicns or to supply factors such

as wider distribution of. pediatric service resources.

Planners will need to carefully eyaluate; any

254
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4)

5)

proposals for increasing pediatric bed supplies in

~view of the accretionary relationship betusen

resourcé;supply and-ulllization.

" The relatively high utilization rates associated with

Metro-Edmonton and North Alberta could be due to need,
demand'or.supply.Factors, or a comb;nation of all
thrée. Further research’would be required to |
identify the reasons for such:diFFereHcés. It
appeared, however, fhat the higher rafes.ﬁor“North
Alberta uere'at least ﬁartialiy due to higher rates
for réspiratory'felated-conditions. By implication
then, higher rates in North Aibert; likely rep-

resented higher service volume but not necessarily

‘greater need/demand for resources to handle

relétiuely complex conditions.
It appeared that areas with a full spectrum of

service--tertiary, secondary, and.primary care--

‘experienced lower utilization ratéél(in SEPS and

DAYS) than did the areas with only a partial
spectrum of service. For a given diagnosis; it
appéared that a Metropolitan child uouid bé less
likely to be admitted tb hospital than his Rural
Counterpdrt; Such patterns of use suggested that
fhe availability of a broad spectrum of’pediatric
services might reduce hospital'Utilization,.likeiy

by virtue of alternative avenues of care.
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Several findings suggest that a natural '"regional-

‘ization" of pediatrit services is occurring. FiTst

is the tendency to seek care beyond the area of
residence as diagnostié intensity/complexity
increases. Second is the‘ﬁendency, over time, for
an increésing proportion of Regional and Rural
children's DAYS to be accumulated in Mastropolitan
hospitals.

Given the appérant trend for pediatric hos-
pifalizations to be due to increasingly complex
diagnosis, it would seem prudent to consider devel-

oping, encouraging, or supporting the hatufal'

tendency towards regionalization.

-y
h

The relatively low rslevance indices for the Grande

" Prairie region suggest that pediatric hospital

services in Grande Prairies do not necessarily

satisfy . the need/demands for regional referrals

AT
RIGP Rt

or secondary level care.
Based on commitmentvindibes, it appeared that the
University of ‘Alberta Hospital and the Foothills

Provincial General Hospital functioned as ths major

pediatric tertiary referral centers in Edmonton and

Calgary respectivaly. The Alberta Children's |

*.

Hospital did not appearéto function 'in a comparable

manner.
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The tendency, over the study period, for Metro- R
politan and Regional hospitals to commit an
increasing proportion of their resources to -Rural
children suggests that the "natural" regionaliiét—
ion of pediatric care hay be strengthening over

time. |

The unexpectedly high coﬁmgtment index for Calgary

" - region hospitals to Grande Prairie. region children

was apparently related to the Alberta Children's
Hospital and its tendancy to commit a relatively
largevnumber of reépiratory DAYS to children beyond
the Célgary area.

The estimate of 145 tertiary level care pediatric
beds (for 1580/81) seems plausible and appfopriate.

Validation of this estimate thfough other research

efforts would, of course, be advisable. 1t does

abpeafﬁ however, that such'an estimate, per 21s

coupled with timé series analyses of similar "need"

levels in the Fﬁture,'could'be oF’Qalue to planne;s:

. Recommandations ‘ L B

The Follouing recommendations’ arise from the findings

and conclusions of this investigation. Some recommendat-

ions address needs for furthér_réségayqxintd pediatric

/”
i

wtilization patterns. _ o : o

1)

- Because pediatric utilizatiaon patterns presently ,%%

demOHSJ‘tI‘ate a reninnalizad cAnfinmiratinm



2)

.3)
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this regionalization seems to be intensifying over

time, it would seem appropriate for the provincial

government to formalize these patterns. Dafinitive
policies for regionalization of pediatric services

Q

would potentially streamline the pediatric care

delivery and minimize the unnecessery duplication

of costly eervices.

Should a policy of red?bnellzation be adppted,

existing trends in resource utilization could be
exploited. Ih ‘this regard‘ the.&gniversity o-‘F Alberta
Hospltal in Edmontpn and the Foothllls Hospital in -
Calgary could cpntlnue Functlonlng as the major ter-
tiary referral centers for pedtatrlc care in the
province. It must-be noted houever, that srgnlfir
cant changes in pedlatrlc seruipesvdelivery eccurred
ih Alberta atter the end -of the study period (March,
1931)1 These changes included the opening ot
intensive care beds in the Alberta Children's hoe-
pital in sarly 1982. Such changes likely altered
patterns;of pediatric utilization ‘and uoulp, there-
fore, have to be taken 1nto COﬂSlderathﬂ

The Smele addition of pedlatrlc bads to the Alberta
hospltal env1ronment must be carefully con51dered
and perhaps dlscouraged, in view of Alberta:s R
apparently high rates of utilizetipnffordpeéietric*igi%

acute care services as compared to Canadian and

% .
v

Lo,

L
L N copan 5 O
4 i L EA
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' . \ . ; ' .
American |pediatric rates. However, in the absence

Y

~of norms or "stahdardsﬂ for pediétric utilization

rates, it is difficult td<id3ntify_ratés of utili-
zation as hiéh, lbu,_or‘appropriaﬁé;

In planning'tﬁe future cdhfigurétion.of,pediafric,
acuts caré'services in Alberta; it uodld be édvisable
to'incorporate the conpept'ofivarying lavels df care.
Estimatiﬁg bed requirements by levels of care, for
example, could Facilitatejmore effective cost '
estimétes and more efficient planning for support

resaources.

/

) ‘the investigation of pediatric origgn-destination

patterns, and the associated sstimates oF-QtiliZat—
ion by leveis of care should be updétédluith mare

recent data. Of particular importénbe would be the
impact of the neu services provided by the ‘Alberta

Children's Hospital.

It would be valuable to study existing pediatric bed
‘ ‘ 4 - v ' .
utilizationltosdépermine how many could -be considered

Yo

tertiary care beds. Toll's :(1982) Bed Utilization

Level Profile (BULP) methodology, would be useful in
this regard.
A recommended modification/extension of this stUdYﬁ”'

would be to incorporate tha_pqncept of diagnostic

related groups «{DRGs) imto an investigation of
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o
utilizatiohtby levelé of care. The DRG's would
provide a more‘acceptsd and bébhaps valid rep- ‘3 
resentation of dissase 1nten81ty/complex1ty than

did the comp081te dlagnostlc categorles deueloped

for this 1nuest19atlon.

R
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Appendix A.1

Weighted Sum Method for Age-Sex Adjustmentsq

N. = §E W Py N
j
Where N.. represents the age-sex adjusted number of
J residents in district
P, . represents, the sum of the number of residents
kj 7 | . . .
in the age-sex group k in.district
Uk repraesents a weight based on the relatiﬁe per-

capita resource requirement of the age-sex
group k compared to the per-capita resource
Eequlrement of the total population.

\\ i
.
-

The basic concept is that the age-sex adjusted populat-
ion, or service population, is intended to represent the
summatiop-('z) of cdmpafable person units‘(uk ij) within a
given study area, such as an hospital district (J)' With
regard to utilization, or any disease risk, not.all age and
Sex groups could be Coﬁsidered comparable. It.uould not
sesm reasonable to comparé the utilization patterns oF‘tuo
districts if one had .80% of the prulation\over age 65
uhile the other had 80% of the population between 35 and 45
years of age. Tﬁrough the weighted s.. method, 'a populatioﬁ
figure is derived which rTepresents pomparable persan units
rather than actual persons. To differentiate this neuw
Figure.From the crudse ﬁoﬁulation (ij) figurses, it 1is

referred to as the service population (Nij) according to

i 1Source: Bay, K. and Nestman, L. A hospital service
population model and its application.
International Journal of Health Services,
19680, 10(4), 677-695.
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the definition outlined by Bay and Néstman (1980).

In the weighted sum method, a géight (Uk) or a bal-
ancing factor, is applied to the district populatibn v cthin
each age-sex category (ij
proportion of a measure (W) which a given age-sex categ v

). The weight represents s_ime
, J! ﬁ

cantributes to the whole. Usually, W is the ratio of an
age-sex gpecific utilization rfate to the total utilization

rate. (Table A.2 presants W, used for this investigation).

Dk. D
Wk = pRr /B
‘ o . th ' f
where D = utilization generated by the k age-sex group

Pk. = number of people in the kth age-se€x group
= total resources used in study area

= total number of people in the study area

e 2 () ()

AND TN.. is the sum of all age~-sex adjusted district
populations which yields the age-sex adjusted
population for the entire study area. (N..)

P



Table A.2

Age-S -~ Adjusting Weights

274

Aga Sex

Group Males Females

under 1 5.09 4.09
1 - 4, 1.43 1.13
5 -9 0.64 0.53
10 - 14 0.54 0.53

1Uéights apply to'\uk in age-sex adjustment formula
~outlined in Appendix 3.1. '

2Exeluding newborns.

1'3
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Appendix A.3
Procedure foar EXponential quulafion Drojections
Census data wers obtainéd for census years 1971, 1976,
and 1981, \\
District seFQice populations were derived from age-sex
adjustments_of dis@fict census populations (see
Appendix A.1. o ' o
Assumed an unique yet constant yearly rate of increase Jp—
for both census and service populations within each \\\\

‘district.
Calculated.annual rate of population increase (or

decrease):

R = Exp (In (P/P,))/n

where R = rate
D1 = populétion (service oar censusj For base
year -
P2 ='population for boundaiy year .
In = natural logarithm
Exp = exponsnt
n = number oﬁbyears (units) of total increase

Calculated sstimate populations for iﬁtercqnsal years

for each district using a compounding method:

Pog = Ppqp X Ry Pa7 = Pog % Ry,
Pog = Paz X Ry P78 = P77 X Ry
P74 = Paz X°R, Prg = Pog X Ry
P7s = Pogy * Ry - Pgg =Pqg X Ry

75
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o Disease Codes and Diagnostic Categories
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. Appendix B.2

WP

Diagnostic Category Titles and Abbreviations

Primary Catequries

01
02
03

04

05
06
a7

08

a9
10
11
12
13

14
15

16"

17
18

Intestinal Infections
Strabismus 4
Otitis Media

Acute Respiratory Infections

and Influsnza
Pneumonia
Asthma and Bronchitis
Tonsillitis ;
Hernias (abdominal and:
Inguinal)

Congenital Anomalies of the

Heart

Congenital Anomalies
(all others)

Disorders of the Perinatal
Period

Skull Fracturses

Fractures (all others)

Lacerations

Burns

Poisonings (medical and
otherwise)

All other Diagnoses

ALl Diagnoses Combined

:

Combination Categories

04

a5
06

0%

bl

10

11

12
13
14
15

Acute Respiratory Infections

and Influenza
Pnsumonia '
As/Br

Congenital Anomalies of the
Heart '

Congenital Anomalies (all
others)

Disorders of the Perinatal
Period

Skull Fractures
Fractures (all others)
Lacerations

Burns

; #/lacer

Intest
Strab
Otitis
Ac.Resp

Pneum
As/Br
Tonsil

- Hernia

~Cong.Ht

Cong.Ah
Peri

Skull#
Other#
Lacer
Burn
Poison

—— -

All
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APPENDIX C

 Formulas for Relevance and
Commitment Indices
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Relevance Index (RI) : .q~,g;AJ

A.

A.

. Rppendix C

"RI of a given DlStrlCt to Hospital(s) located in

that same district. - =
TN 3

number of District Residents separated :
. from District Hospital(s) . X 100

total number of District Residents
separated frcm All Hospitals in
the Provincs

RI of a given District to Hospital(s) NOT
located in that same district.

number of District Residents separated
from all Non-District Hospital(s) X 100
total numbéer of District Residents '
separated from All Hospitals in

the Province

* Commitment Index (CI)

CI of a given Hospital to the Di%trict in which
it is located. ,

number of District Residents Separated
from the given District Hospital X 100
total number of Patients separated
from the Haospital (residents from
all over|the province)

CI of a given Hospital to all districts EXCLUDING

the District in which it is located
number of Patients separated from the
given Hospital who lived Outsids the
District where ths hospital was located X 100
total number of Patients separatsd fraom
the given Hospital

1Source MacDonald, 1982 p.. 228.

Separations arse used in the gxample calculations.
Patient-day data can also be used, as can admission

data.

Calculation of Ralevance and Commitment Indiceéfﬁﬂﬂn;fxr




APPENDIX D

ta

Suppleméntary Taples for Diagnostic o

Specific Regional Analyses of
Pediatric _Utilization Rates
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Appendix D

List of Tables

Description

Patient-Hay Rates for Aggregated
Regionall/ Areas in Alberta for
Intestinal Infections '

Patient-day Ratss for Aggregated
Regional Areas in Alberta for
Otitis Media '

Patignt-day Rates for Aggregated
Regidnal Areas in Alberta for
Acute Respiratory Illnesses

Patient-day Rates for Aggregated
Regional Areas in Alberta for
Pneumaonia ,

Patient-day Ra%es_For Aggregated
Regional Areas in Alberta for
Asthma and Bronchitis

Patient-day Rates for Aggregated -

Regional Areas in Alberta for
Tonsillitis

Patient-day Rates for Aggregated
Regional Areas in Alberta for
Congenital Anomalies

Patient-day Rates for Aggregated
Regional Areas in Albsrta for
Perinatal Disordsrs

|
Patient-day Rates for Aggregated
Regional Areas in Alberta for

"Fractures and Lacerations

Patient-day Rates for Aggregated
Regiocnal Areas in Alberta for

Burns

Page
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289

290

291

292

293

294

295

296
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APPENDIX E

List of Titles and Abbreviations
for Regional Analyses
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Regional Analyses Area Titles and Abbreviations

Alberta

Metropolitan Edmonton
Metropolitan Calgary

North Albserta
South Albsrta

Metraopolitan Areas
Regional Center Areas
Rural Areas

Edmonton Region
Calgary Region

Grande Prairie Region
Lethbridge. Region
Medicine Hat Region
Red Deer Region

Appendix E

Alta

Mat.Ed
Met.Ca

. Nor

Sou

Metro.
" Reg K

Rural

Edm
Calg
Gr.Pr
Leth
Med.Ht

Rd.Dr

v

299



APPENDIX F
Supplementary Tables for Patient

Origin-Destination Studies for
Geographic Regions
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List of Tables
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F.1 Relsvance Indices (Patient-days, for
Regional Patients in Their Ouwn and ;
Other Regional Hospitals . 302

. 1
F.2 Relevance Indices (Patient-days) for
: Regional Patients in Their Eun and
Other Regional Hospitals. fo
Composite Diagnostic Categories 303

F.3 Average Lengths of Stay in Regional

" - Hospitals by Raglon of Patient
Grlgln 304

F.4 Average Lengths of Stay in Reglonal
Hospitals by Region of Patient
Origin for Composite Dlagnostlc

Categorises 305
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12.
11.0

Rg.Dr
ay

Tr
10.4

Resp

Cong

gin
Med.Ht
Trau

Resp

Cong

Leth
Trau

pitals by Region of Patiant Ori
Rasp

gnostic Categories

Patient Origin
Cong

Table F.4

for Composite Dia
Gr.Pr
Trau

Resp

Cong

Calg

Average Lengths of Stay1 in Regional Hos
Trau

Cong Resp

Edm
Trau

3.
2.6
6.1

Resp
Average lengths of stay are calculated for all years combined.

1

Hosp
ALOS
Edm
Calg
Gr.Pr
Leth
Med.Ht
Rd.Dr
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APPENDIX G

List of Hospital Names
and Abbresviations
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R Appendix G

Names and Abbreviations for Edmonton and Calgary
Acute Care Hospitals

Edmonton - 4
University of Alberta Hospitals ‘ UAH
Royal Alexandra Hospital RAH
Misericordia Hospital . MIS
Edmonton General Hospital EGH
Charles Camsell Hospital ' CAM
Cross Cancer Institute K CRO

Calgary
Foothills Provincial General Hospital FTH
Alberta Hospital for Children - AHC
Calgary General Hospital CAG
Holy Cross Hospital HCH
Rockyview General Hospital . ROC

Salvation Army Grace Hospital SAL



APPENDIX H
Tables of Estimates of Tertiary

Bed Requirements by Varying
Occupancy Rates
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Table H
Estimates of Tertiary Cars Bed Reqdirements

in Alberta Based on Varying Occupancy
Rates and the 1980/81 Utilization Data

Occupancy ’ Tertiary Bed
Rate Estimate
65% 189
70% | 176
75% 164
80% 154
85% | 145
90% o 137

959 129



