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1.equitable allocation of resources war nts investigation of hospital -

*resource consump‘ion., Previous studies‘%ave examined the utilizationf"'

‘ _ v -
*.of hospital:resj rces; however, the focus has been on statistics such as

.vthe occupancy,,rate}.which doesf'nbt"accurately_ reflect resource'
-~ ‘consumption or facilitate résodrce allocation. ‘,'Population 'based -
resource allocation and utilization measures, which may be attained by-

’matehing 'availablef resources with h population consuming

resources, ‘aié na‘ means of achieving an equitable distribution of

4

‘hic areas ’viiﬁ A
: . e _
. ,The service population model, as utilized in this study, was_

resources among acute " care hospitals and geo

. previously developed by Bay and Nestman (1980, 1984) and faCilitates the(l

: derivation of population based. measures._f Earlier studies that have o
k}applied the service populatidh model used traditional measures such asf
yirseparations‘,SEP) and/dr patient days (PDAY), both of which ignore the_ .

-

=.variations in resource frequirement among disease categories }.The v
L S -~ o

purpose of this study was to review the allocation and utilization of_,f

' hospital resources by Albertans during the 1984/85 fiscal year..fThe

serVice population model was. enlarged.by incorporating a DRG (Diagnosis_:;”

v

.Related Oroup)-based utilization measure which‘accounted for, ai&least'"

" in part, resource requirement variation. L "'ﬁ S N

L AR

Major findings of this investigation include.

1. The average DRG (Diagnosis Related Group) weight (representing case .

- —

mix complexity) of the Alberta data was 0 77 which was below the U.S. "

)
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‘A DRG easxn nospuu. saavxcz popumxou ‘ Y

HODF.L AND ITS APPI,ICATION IN ALBERTA

| m'monuc'rxon TR

_ A . : , . Pr o
. The 1ncreasing emphasls on cost containment coupled with the E

: substantial contribution of . the hospital sector to health care costs
4 ) \

has stimulated the study of acute care. hospital utilization patterns by"

_:health care providers, administrators, researchers, and policy decision;.

: makers; 0w1ng to the strong effects of supply on the demand for health5
. "“".N. )

: servxces “and the free patient movement across hospital district"'

boundaries, the use of utilization statistics snch as occupancy rates as

-

" a basis for resource allocation seems inappropriate i Consequently,'
x this,* tudy incorporated the service population “model. to derive,‘c

gpopulation based utilization measures. The»foggsuof thisvinvestigationfe”

I

; was to revxew the allocation and utilization of health care resources byxd

'/_:the Alberta population in the 1984/85 fiscal year - ER 1f'. ‘f' 'A:

Y ; T “,
B . . 5"' U - S h

-

:1 1 statement of the Prdblem
The traditional economic theo:y of supply -and <demand is notfﬁ

_.directly applicable in explaining a publicly funded health care system f*

The professionals operating within the system influence the demand forﬁ~

‘ :f‘services as well db tpe\ provision of - services. In addition, the"

financing of the health care system is such that (1) the consumer does_

ﬁnot assume direct responsibility for costs and is often una‘fre ot the -

Y




¢ P

nagnitude of the costs, and (2)3the government, inigeneral,_funds‘the

‘ystem Without direct control over the extent to which the system is

;used. Thus, there is concern about the equitable allocation of scarce A
_.resources. U ' "'““v'--"" : T ¥
: Population based resource allocation and utilization measures .can L

'facilitate achieVing an e ‘table distribution of resources among acute

b
o

care hospitals and geogr phic areas : To apply these measures, thei

Famount‘ of resources that are available for . allocation need to be

e

vmatched With the population consuming these resources

‘The serVice population of a particular district may be estimated
L

. by the census population but the serVice population of any one hospital

- bis;unknOWn’beoégse of unrestricted p ient’ move ent among districts and
hospitals ’,” also va' conseguence of e  pa ient 'movement'ﬂis“ the

difficulty in determining the number of persons being served by af'
vhospital’sJ resources or assigning these resources (e.g. beds) to a

‘,particular__district. ~ Thus, it is difficult to match the available N
: resOurces with the service population o v‘f: .

PreVious studies related to resource allocation have focused on

utilization statistics. If one hospital generates more admissions ‘or

A

. retains patients longer, the result will be an occupancy rate higher o

v

than another hospital operating on similar‘resources -IOften this,is'

‘the case vwith volume-driven,, costk'basmd~ reimbursement systems) 'Ajj
. . l .

';hospital -with a relatively highA occupancy rate’ will appear more '

L

productive than others and thus, will likely receive more resources from
ythe government than the hospitals with a lower occupancy rate despitef'

fthe~£act that that hospital may not serve a greater nurmber: of discsﬁte

s
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:patients;- It is for these reasons that there is a need for a populationj‘, .

" based vnodel which facilitates quitable ‘resource allocation_ andi
:alleviatesd'somex of_ the -problems 'associatedv with “the’ utilization;-”"

approaCh;L*-

) 1 2 Objectives of .the Study

The primary purpose of this study was to explore the. allocation and

utilization of health care resources in Alberta for 1984/85 using the

service population model More specxfically, the objectives were

O

y(l) To. investigate' the feasi ility of developing population—based .

vresource allocation and utilization measures..‘

(2) To derive population based resource allocation and utilization

D~

indices such as’ the BDI- (Bed Distribution Index), the ‘SPI (Service

Population _Index) and the USWERATE .(weighted separations» per

v

,capita) using the service population model and DRG data,'

v

(3; To ° implement the model on a ndcro computer uying an electronic

-spreadsheet software such as LOTUS 1- 2 3

1.3 Significance of the Study
. . The service population model has been incorporated in previousﬁ B
studies with either SEP (the number of separations) or PDAY (the number_'

b”of patient days) being used as a proxy measure of. resource use (Bay and5”

"Nestman,, 1980,‘ 1984) o However, both these measures ignore thef‘A

‘;disparity in resource requirement for various disease cateqories;_thus,flf;~
: medical input has’ been omitted with the introduction df DRGs"

i

(Diagnosis Related,_Groups)~'and_'the' availabi;ity 'of f ‘ U s,.;“

“
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3

‘Though prospective data would be desirable for planning and are ﬁ%re":

o . . . . . ) } 4

L

'reimbursement schedule, it was. ~poSSible to develop a DRGébasedf

‘utilization measure. - This nnt only has financial implications but, to a -

-

Acertain‘extent, the,use of .such a,neasure.may.influence the case.mix .

(_composition of hospitals ' ‘. .i“ ' B R

”"The thesis resulted in - a model which~ could. be very useful for_

<,hospital decision makers in comparing the performance of one hospitali

k‘ s e

with that ~.of others . In addition, 1it could provide valuable

.information for resource need assessment and allocation of resources

for‘such'agencies as the ?rOVincial Government.v

N -

.'1 4 Assumptions and Limitations of the Study ‘

The study methodology was based on the following assumptions

T e

l,,r The health care system in Alberta operates ‘as a '"lOSEd" system.

This assumption implies that the effects of non;reSidents seekfhg care :

‘,1in Alberta and the effects of Albertans obtaining hospital serVices
outside the province can be ignored

_2, ' The prov1nce of Alberta can be divided into mutually excluSive and

'exhaustive geographic regions ‘or service areas.” The existing general

hospital districts proVided such a division
L]

The following limitations of the study were primarily data related

or methodological in nature

Y [

1. - The data utilized in the research are retrospective in na‘ure,‘
thus, the data do not necessarily reflect current need or demand for

hospital serviCes but, alternatively, the utilization of services )

. accurate measures of need and demand, the data are extremely costly to ;

[y
N



obtain “ In addition, ,. th'e‘*» stb;cha‘et'ic. nature of health problems -may o
.'.compromise projections based on prospective data It was believed that
. the ‘advantagés of utilizn.ng available irtformation outweighed the"?
disadvantages and did not compromise the findings of the investigation |

'__2. Census data and Professional Activity Study (PAS) data are ‘not’ -
L .

Coele—

_jdirectly comparable 'I‘he cross-sectional nature of census data which

. is, collected at mid-year represents the average number of persons in an“

. Y

area ~for that year ‘ Alternately, PAS data are’ collected continuously"

~and consequently can not be regarded as an average doL T N '-"_"i’-:_ -
. ! “ " - .. .
-3 Ovu.ng to underestimation, the true population may not be reflected

gin the census population as- recorded by Statistics Canada However, it'
' L 2 : -

v . was believed that every segment“of the population had an, equal chance’ o-, :

being underestimated and, therefore, systematic error was not likely

1.5 ‘Definition 'of'('rerins '

ACUTE C.LRB HOSPITAL: " "“(general) hospital which provides for the PR

- —

-diagnosis and Short-t’e" treatment of patients for a’ wide range of

. e )
diseases or injuries"‘ (Alber‘ta Ho.spit_als ‘and Medidal Care, 1984/85, ’

p68) ._ \/

AVERAGB LENG'IH OF . _AY' "the average number of days ' stay of in-‘-‘

.

I

.v‘..‘.,'patients who were s" parated from the £acility during the reporting,.“v
B :.year. oIt is calcu ated by divid,ing the total days stay by the number"‘
of separations d ring the reporting year" (}.lberta Hoapitals and
| '/."'?Medical,Care, .198/,4/_8’5, .Pr.‘§j8_) S B : : L { : .

.. .'ﬁﬁk-:yv S
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DIAGNOSIS-RELATED . éBOUPS : (_Pvf‘*G:‘!») : " a ‘v_n\an‘ageahle, . medically N
‘interpretable set of case . typ'es': that ‘allow.s | one ';to- b, control“' for ‘A
differences in complexity attributable to patient characteristics as
described by age, primary diagnosis, secondary diagnosis, primary
surgical procedure and secondary §urgical procedure". (Fetter et al.,
1980, p21) , l/\\ e | , ‘

© MAJOR DIAGNOSTIC carseonn;s (MDCs) F"The process of formmg the DRGS
was begun by partitioning the data base into mutually exclusive and
exhaustive primary diagnostic_ areas,g called Major Diagnostic
4 \Cat’e'go‘ries" (Fetter et al., 1980, p.6). '.-' Ea’ch, MDC .largely_»co,rresponds .'_A

) e

to. an organ system R )
‘ Py R \ 5?

PATIENT DAY (PDAY) “the day,, or portion thereof, v3hich an. indiVidual
‘spends as ‘an inpa\tient in a hospital, usually determ.med by his/her
._’presence in a: facility at 24: 00 hours (Toll,y1982, pP. 13)

,PA'IIEN'! DESTINATION the acute care- hospital in which a patient \o\btﬁins
'ssrvices - |
J"PATIEN‘! ORIGIN the‘ ‘hospireal districth‘ini 'whi‘ch_._t;he'. patient 'xnai‘ntains,"_ .
‘residence. ‘ | - - L |
,SEPARA'IION (SEP) the discharge, alive or dead,‘ of an inpatient

‘ SKWICE POPUI.ATION "refers to the age sex adjusted census population

”of a particular area : Provincial or hospita~ district ser.vice

census populations

populations are equivalent to the age -sex adjuste

-

tor the province ‘or the hospital district respectiv ly. However,- the

term is used somewhat differently when it is applie " to a hospital

serVice population' e .In this case, the service pop 'lation is not

n
y

.associated with a specific geographic area but represents an age-se_x



/ adjusted ’population’ or number of persons which could be described as

" ‘potential users of the hospital unde! study (Romeril'" 1984, p. 12)

. -nDRG WEIGHT (DRGH) is ‘a relative measure which r/eg;e,sents)the average

jresource requirement for cases’ in a particular DRG group relative to

"’national average resources consumed by all U.S. separations. / _' "

UNI'.I'ED S'IL:I'BS WEIGHT EQUIVLLEN'! (USWE) the .sum of separations weighted

'by “the: appropriate DRGW values., ’: The 7 average ' USWE (AUSWE) vas .

v calculated by dividing the USWE by 'SBP and is-.an indicator of

e

"~

,-,icase———mix"cﬁmplexity. The average USWE was also referred to as the
average DRG wgight.'

-y

l.'S : Form’at of ".I.'hesisj .
o B A N

S

' The thesis 1is presented in five sections.v"- In the f‘irst'part“,’.the
o problem ,statement, objectives, significance of the study, assumptions
.‘ and limitations, and definition of terms are discussed.‘ Chapter II N
‘includes a: selected review of . the literature relevant to. ~the thesis
topic while Chapter III outlines the research strategies used’ to achieve

the study objectives Results are included in Chapter v and the last

. section, Chapter V, contains conclusions and recommendations. -



"« "7 A SELECTIVE REVIEW OF THE LITERATURE

. The purpose of the following literature review lS to prov:.de -an

overview of previous research developments and findings which have been' .
-, R .

reported and: hre of relevance to the objectives of this study Four

'm_ajor components Zare' included . (1) patient' origin-destinationhv

methodologies;v (2)' classification systems in health care, (3) concepts‘

related te health serv:.ces utilization, -and (4) the funding of healtﬁ .

care ipn.A-l‘berf-,a. o :3‘ L

[
5.

-2, 1 Patient Origin-Destination Patterns

Under the Ca'r'xadian health care system, the traditio%al economic

.theory' of supply and demand is not directly applicable for determining -
e S S .

ek_;uitablef v resource; allocation.' L acihieve : equit_able', allocati'on- of -

resourc'es'among' the comunitiesl within a’h_ospi"tal plan_hing jvu‘r_i_,sdi_ction.,*-,

it is .necessary to ‘match the amount of resourc'es "avail'able.'-with_ the.

population to be served" (Bay & N'estm'an,f 1984, ’p.l42) .
'Theoretically, : this task appears to be elementary but from a
A

practical : viewpoint, _ matching available resources w:Lth the servz.ce :
. population proves more difficult ‘A hospital's service population is'_
not defined ‘as- ‘it is not predetermined by 'geographic boundaries

Patient origin-destination methodologigs have evolved to facilitate the

estimation of service populations and service .areas based on- patient

‘flow patterns. = -'l~ T ST




. In the development and application of a population-based resource -
allocationv and utilization tool;-;» e revzew of patient o;igin-'
'.destination studies is xessential ’rhe review is presented in three

sections. 1) pati/ejnt flow patterns, 2) delineation of service areas and

' service populations,_ and 3) resource utilization from both a community

(origin) and a prov:Lder (destination) perspective - . _ .-

2. 1 1 Patient E’lov Patterns ‘

Concomtant vrith ‘a complex urban society is the increasing cost of

- health care Researchers in the health field have emphasized the need

. phenomenox{ In 1942, Ciocco and Altenderfer, recognizing that political 5l

- -

for rational planning of health care facilities and provision of

)services - To facilitate effective planning, . one Jof the “first,

-

’ considerations is to ‘study the geographical areas in ‘bhich patients '

reside as well as the hospitale in which they seek med.ical care.
the service area of and the resources provided by any - one hospital to

K its service population (Drosness, Reed, & Lubin, 1965)‘ p 34)

. The. study of patient care-seeking patterns ‘is not recent-

states in the u. S (Ciocco & Altenderfer, 1945)

o However, it is also necessary to examine the other side of the coin- ’
o ——



p_,__‘ ‘ '.;'IG
dresearqhgrs developed two ratios to describe the pattern of flow from_

one county to another Whlle\ the 1n-re31dence (I R. ) birth ratio

A .

illustrated the number of births to residents occurring within the :

"county relative to the' otal number of births occurring to residents,

:‘the out residence'( ) birth ratio indicated the number of births to

iresidents occurring Outside the county relative to the total number - of

h.residential births .v'The findings showed considerable .intercounty -

: movement. T in only thirty percent of the counties did ninety-fivev

percent or more of’ the births to- resxdents take place in the county of

-

residence As Ciocco and Altenderfer stated “these findings 1ndicate:

hou'eiifnsive is the movement across. county boundaries for purposes of

: vobtaining care for Chlldblrth" (ClOCCO & Altenderfer, 1945, P. 976) 'The

-

. I.R. and O. R ratios not- only illustrated interdependence of counties -

~

but,‘lin. addition,,xthe‘ interdependence of counties could not' be‘
.accountad for by politlcal boundaries - It was further suggested by

these authors that _the concept of a medicalf'trade area may .more”
-accurately describe, from a broad perspective, the movement of patientgv
E ~Seeking heaith care while the use of ratios suc:vas the I. R and the
".OﬁR allowed one to more spec1fically determine the pattern of flow for
patients 'seeking;hobstetrical_:services. ‘Ciocco' ; Altenderﬁer, 1945,_“
p 984) | R | |

The physical distance to health care, facilities “is just one

[

dimension to be considered when examining patient flow patterns (McGuirk*'
& Porell, 1984) but has been: the focus of several studies EE Sharp and

McCarthy (1971) used patient origin-destination ‘data to examine patientv'
flow patterns among 251 hospisals in Oregon, Washington‘and Idaho. They

P



.reported that ic was ‘le'ho:spitlal cloSest to hoine‘ to which'-most people- 3

went for medical care and that "hospital care is a local endeavor, ‘for

<

Uthe most part" (Sharp & McCarthy,‘ 1971, P. 840) Distance ‘was furtherr.
investigated by Bashshur, . Shannon,_ and Metzner_i ‘who ‘examin’edl. the
-_ecological differences in the - use of -medic'al' ‘se-rvice's‘_ ’(Bashshnr, -
- Shann‘on, . & Metzner, --‘l971). » The survey, _conducted in the metropolitan'
a.rea of Cleveland,v showed a general inverse relationship between the -
distance to a hospital and the utilization of its services | They',‘
." further stated that there ‘was -a limit to the distance people‘ wvere
- w:.lling or able to travel to secure serVices .._‘Reva.ews by Shannon
’Bashshur and Metzner (1969) and Studnicki (1975) revealed a long histo
-of ~research investigation into the effect of- distance on health ca '
utilization; One of - the significant donclusmns .arising from the"‘
literatnre wa_s' _the ', positive impact that proximity had on; the
.utilization of hospital services in rural areas where alternatives were
>.f"~not likely to exist or if they did, 'the distance was a prohibiting
factor.” The exception to this may be the utilization of specialized
"services where it has been reported‘that patients ‘are willing to travel
relatively further distances for special care (Morrill & Earickson, -
P .
+.1968; Cohen & Tee, 1985, Maher, 1997) | o R R
, Marrinson (1964) believed that travel time rather than physical
distance was a more appropriate factor in the determination of care-
‘seeking patterns. 'I‘he study,' carried out in the Greater Cincinnatti
area, used a time-circle coucept.‘ 0winq to freeway expansion.
| ‘__the time circle stuéy shows. conclusively that many of the new."‘
'«outlying centers: of the population are no" farther removed in

terms: of travel. time. than ‘'were the older: centers of populatien -
*nearer to the central hospitals (Marrinson, _1964, p. 54)
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' Other researchers corroboratedvthat travelttime-was a- more significant

-

‘measure of accessability than . physical distance (Drosness,' Reedfj f-

‘jLubin, 1965; Lubin, Drosnez:, & Wylie, 1965) _ McGuirk and Porell (1984)

developed a spa;iar~demand model to evaluate the impact of diséance and

- -

time on hospital utilization and found that travel access "plays a

significant role" (McGuirk & Porell 1984 P 93) in the determination of‘

_ utilization patterns in metropolitan areas where many alternatives

exist, The - researchers further noted that of particular inte st was

the sensitivity _ofl'patient ‘trips 'to variatfﬁhs in travel,/;ime when

‘distance was controlled (McGuirk'& Porell, 1984). ‘A more recent studyf

2%y
done by Cohen and Lee' (1985) iy the state’ of Rhode Island,”'also

'«}

,substa%ed the- importance of travel time. The researchers reported

that ?travel' time. is a Slgﬂlflcantv major .deEerrent . to hospital

: . &
utilization; whereas the size of a hospital is a major attrattion"

.

: oL A~ .
(Coheni & Lee, 1985, p 37) Bosanac, Parkinson, and Hall (1976) applied"

ﬂy,

a thirty minute travel time standard when they . reViewed the geographic

accessability to hospital qare of West Virginia reSidents _ Their

q;' 1/

,_findings indicated that more than ten percent of this population lived

in _areas which _were inaccesSible, 'by }thlS 1standard, to a general

-

hospital. In addition, those ‘out of reach of hospital care were

considered to have sociodemographic characteristics assoc1ated With '

. e

increased medical care needs (Bosanac, Parkinson, & Hall, 1976)

Somemresearchers have. examined not only the effects of distance and

x.-\,

0y L.

time on “%tili;ation patterns but have also considered the role of
‘ PRI

- ‘and demographic factors in patient origin—

Weiss and Greenlick (1970) researched the effects

..



. of 3°c§’1 class and- distange on cohtact thh the medical care aystem in

‘ Portland, Oregon They found that when middle and working classes were. ‘jg

the authors felt that soc1al elass wa‘

v.

) (
compared, distance and social class ha
. - \.,

process differentially by social class and interacts with SOCial class

‘as’ an explanatory variable“ -(Weiss & Greenlick 1970, p. _462),

~

‘.*‘ . " o B 1.3:-‘_‘

an:. interactive relationship but
the'more powerful“ yariable."ﬂ

The .researchers stated that " distance affects the medical care :

-fBashshur; Shannon, and Metznerv(197i) while recognizing that distance T.

: Based in a southern rural community in the United States,, Miners,

_ hea

~was a

o

v

nas .an important ,element,Vin' patient origin—destination"methodology

stated that . ' {, . b

....patterns . of discrimination, as well ‘as status, related to,
‘ethnicity and occupatien and involving the economics and
sociology of reward - distribution ‘and the oddities . of the

voE medical _care market, “modulate distance and in instances‘

v‘dete, it‘(Bashshur, Shannon, & Metzner, 1971, p 75)

é

"ﬂGreene,. Salber, and.'SCheffer (1978) examined ‘the racial efﬁect on

.

1

- d terminants. '-They found that racial differences in the demand forﬁ

b h servxces did exist,qhowever, travel time to the source of ‘care

?

'ore important determinant of demAnd than either price or income

gp 274)

Cm -

Other ;esearchers have investigated what impact ‘the health care

facility and the- physician have on’ patient £loy patterns..vSharp and

McCarthy (1971),-in their patient origin study in Idaho and Washington,i

rkported that "...patients prefer to be hoapitalized near where they

1ive, (and)B that physicians prefer to treat patients in hoapitala cloaa

~7

£o - geograbhic locations of their professional practicea... (Sharp & o

A

; . PR

-~

'patterns of - utilization sas: well 'as-' monetary - and 'noannetary.



e McCarthy, 1971, P- 841) Morrill and Earickson (1968), examined the

>t

"variation in the character and use of hospitals in the Chicago area and

, e, .
‘found that approximately two-thirds of the variation in pattern flows

_hospitals and the interaction between them (p 225) _ These authors also

"ypointed out that hospitals were not homogeneous with respect to output

L]

.

73(1987) supported this statément when she concluded that- patients seeking

»'could be accounted for by the characteristics of the communities and the -

I treatment‘ for' cardiova9culd’ disease travelled furtherv-for. the"

nspeCialized .care, l Studnioki (1975).1nvestigated travel “time - from a’

travel patterns ow1ng to characteristics of both the patients and the

"hospitals The Tesults showed that d}stance was meaningless for twenty

’ln_perCent of the obstetrical patients in Baltimore City when other factors

lsuch as" the physicians’ location and referral practices and the payment

status of the indiVidual were conSidered (Studnicki, 1975, p 690)
. w,‘ . . . .'1

Therefore, it 1s generally well established that travel acosts r::r

¢

However, the impact of . soc1oeconomic and demographic characteristics of

the service population cannot be ignored Lastly, the heterogeneous*j :
- nature of the health care facilities and the ro}e of the physician are
two other factors to be considered when conducting ‘patdent origin-

'.destination studies., o ,: ‘ o - o o '-'--_W'f“-'

: person’s residence to his or. her chOice of EfClllty and the variation in

Car

fThose hospitals which provided SpeCLal serVices in addition to the more,tfle

7.'common services attracted patients from further afield (p 225).{ Maher ’

o . : i
measured by distance ‘or time affect patient care seeking patterns._“; )



’,' e

. ’2 1 2 Delineation of Service Areas and Service Populations -

Ll 'I'he terms serv;ce .area or service population may also ‘be .referred
‘ 'to as—' the serv:.ce.' "constituency 'rhis latter expression denotes tl're

o » importance : o‘f‘ both ' ,geographic location and _ demographic
'characteristics of the population (MacStravic, 1978, p 3l) MacStravi'c

R goes on to define the serVice constituency as " .4.the set of people who

are likely to have a need for - a given service and have a significant Lo

*%.,

probability of using a specific set of resources for that service..
o (Macs.trav:.c, 1978; P- 32) For effective and sound planning to be

‘_ faCilitated, the identification and anaﬁysis of a hospital’s service'

1

"population is a principle requirement (Gr:.ffith, 1972, p 65) .
»Lembcke 8 study (1952) in. which he attempted to measure the quality

' ﬂof medical care m terms of appendectomy rates was one pf the earliest

studies to incorporate the concept of the service area based on patient e

origin data. Lembcke was also one of. the earliest researchers to

. - . Vo

recognize that residents of one region may travel to another region *l‘or .

,hospital care The hospital service areas were made to conform to
»township lines which outline the smallest geographic unit so that census
'_..data could be utilized. In Lembcke's conclusions, he reported the

.'_usefulness ' of using service areas for - the purposes of : comparing

'appendectomy rates and, . sub§equently,xquality of care However, he

: acknowledged the limitations of using this approach when a hospital

service area was served by a number of hcspitals (Lembcke, 1952, p 287)

o as was' the case in some metropolitan areas. - 'f' f.":

‘ Ten years 1ater, in 196?.,, Poland and Lembcke used the equal-

| liklihood approach to further develop the concept of service area

,r ;.’

Ta



"delineation.' In a reView of this procedure, Griffith (1972) pointed Outf"'

4

that this approach was useful only in rural or near ‘rural areas ratherj’-”

'h than urban settlements (p 68) The boundaries were determined at

various po;nts where the probabiJity of ‘a person seeking health careuy

from one’ hospital is equal to the probability of that person obtaining

;serVice from another health facxlity "A serv10e area must have one

',continuous line for its boundary T at;is,.service-area*boundariesl

-cannct cross each other or incl
mn, p.70). 'After- WPt flow data were analyzed, the

researchers further 'reported “ that those hospitalsf with speeialty
s '

services tended to draw persons fron\ a greater distance, sxmilarly,'

¢ more than one -enclosed. area® '

)

: those people with relatively complex diseases traveled further to a- '

' jhospital ‘than those without.

" A mathematical gravity model was developed by Meade (1974) -for':j\:
fdelineating hospital serv10e areas The model. waQ,based on the premisei'
,that .a place will attract trade from an- indiVidual in its adjacent4_u'

" area in direct proportion to the size of the serv1ce center and 1nbb

inverse proportion to the square of the distance away from the service

center" (Meade,.1974;,p;357)-- The Size of the serv1ce ‘center (hospital)':

»

ii»was determined by the number . of beds, the facxlities offered, and theti“'
number of physicians working within it As the quantity of these three.;

: 'factors grew, so. would the drawing power of the hospital To ‘test the' E
v'model, Meade compared the . map of the patient origin pattern based on:__

patient origin data with the patient igin map derived from the gravityi

3 model. He found that . the two maps were similar with respect to hospital-

‘ service areas and concluded that the gravity model would provide



ha’vez successfully delineated service ) areas in Sparsely POPulated

1974, p.36M). BN

'_the beha,vi_or»v_a_riati-on;. ' In a later paper bg

. difficuities in ,.defline'ating.‘serviCe ;rareas.

SRR

, economic as \iﬁlli:.a’s; _logistic advantage:s ‘for further studies -'(M‘eadev,;_

/

While the application of - patient origin-dest-in'ation methodologies»

regions, the application is more complex when metropolitan areas arei‘ -

‘cohsidered- . "Urban communities contain multiple hospitals which vary in: -
size and specialization, the communities are. also interspersed with a,_’l,v
'dense,-, .heterogeneous population distributien" -(Maher',.- 1987, p 90)
’i.Drosness, ‘ Reed, and. Lubin (1965) attempted to resolve ‘some of the
" problems endemic to' the urban setting\ by using . computer graphic_"_b

' techniques to delineate service areas ij/\alifornia . '1‘_his' 'approach' _was
based.on the number of admissions each census tract contributed to the"'
‘total admissions of a given hospital _4 Even ’with this technique,

"'_however, it was noted that patient» flow patterns involved considerable Lol

boundary crossing. - Morrill and Earickson (1968) investigated the
variation in the character and use of Chicago area hospitals and also

noted the boundary cross(? behavior as’ did Drossness, Reed, » and Lubin"

o .‘(1965) E‘urther, they stated that variables such as volume and scope of..'.

_ services as well as location of the hospital could account for much off’f :

urban populations were-..?_"-,-
summed up: - -

In the current pluralistic health system, _consumsrs tsnd to be R
_mobile; eclectic :in their health care_ habits,’ and unable or.

- umvilling ‘to establish ‘a permanent relationship with one :‘
e ".._x’family physi*n or health institution"ﬁ"(umeman, E 1975,.-“-_:;;_'."'

- 7P. 46)

JE '.A PR i ) . ) R “ " _"' . S - @. N

q,zimmerman (1975) ,~ the., Do
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Griffith (1972) 'recognized that - preVious .approaches“used in

'determining servic@reas (e g. equal liklihood approach) were based on Lo

a dichotomous decision .-? in or out of the service area and that the--

‘ reality was more "fluid" phenomenon -involv.ing 'a_ "continually " e

decreasing tenoency to use a given hospital as the distance from it

grows" (Griffith, 1972, p 74) Hence, he proposed to use two indices- ‘ o

-"'the relevance index and the comm.itment index e which algebraically o

defined the tendency of each geographic area to use ‘a specn.fic study'
'hospital and, hence, defined the serVice population of a hospital In
additio‘n, characteristics of spec;fic hospitals were .revealed which
enabled effective planning of health care resources The Relevance
.-Index . (RI) reflected the market sharev of ‘a hospital in a certain'
tdistrict and was defined as the proportion ‘of “total " admiSSions from a'.'
.specific geographic location which used 4 particular hospital (Griffith,“ -
;1972, P. 76) . 'I'he total service population of any one study hospital was. .
.--estimated by multiplying the . population of a geographic area by its
-respective RI and then summing over all areas., 'l‘he Commitment Index g
(CI) was algebraically defined as the proportion of total adm:LSSions toj.-
the study hospital which originated from a particular geographic areav
9riffith, 1972, P- 76) The CI can’ also -be described as the amount of
resources from any one hospital that were alloca'ted or. conisumed by‘
_Vresidents of some | geographic district These two indices wereA
v ‘sumarized by Zimmerman (1975) |
| The index of relevance ‘refers to the extent to which the
population of a given geographic area ‘uses ‘the hospital;
the -index of commitment ' refers to the proportion of ‘the

_hospital’s.: resources con'mitted to serving that population
.\ or area (zimerman, 1975, p.47). ‘ '

"
o
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Utilizing the concepts put forth by Griffith '(1'9'7‘.2),: IZuckerma'n'

(197'7) undertook a patient origin study which involved eighty-eight'

- acute care hospitals in Pennsylvania. ; He analyzed conununity-t0°hospital

£

'flow patterns for inpatient services, outpatient clinics, and emergency'-'

services. Using patient origin-destination data from 1965 and 1974,"‘

Ky

Mrh.ospitals were: grouped according to the residences of patients using the‘ B

é&;s

facilities and comﬁunities were. g*rouped according to the similarity of~- S

‘patterns in hospital use of the region (Zuckerman, 197‘7 P 85) A 3

‘utilization matrix wa f’hen developed with the relevance and commitmenth.-

' indices for the two years enabling the researcher to report 'any ’
. e . '

significant Chang'e"s as well as. facilitating subarea and areawide,

- hospital planning

Nestxnan (1980) refined and generalized the concept of‘_'j‘

-hospital servic'e populations and the estimation techniques previously

proposed by Griffith ,' In a study done involving the general hospitals

'of Alberta, Bay and Nestman were able to show: - o

(1) "The service population of a hospital should and can.v L
~ be defineci[without .direct association with a geographic ‘

- ‘area"  (p.680); . (2)- ‘the RI and’ CI could be- calculated}‘

- using other’ utilization measures than. admissions such as -
‘patient days  or discharges . (p.680); . (3) the sef:vice;. DA
vpopulation concept ‘may  be useful . from -a br’oader :

perspective. of province or state . rather than the more o

" narrow focus of sihgle hospital (p 681) e

"vc .

The researchers also carefully examined assumptions of. homogeneity with-_" e

e’

‘regard to physician practice and referral and hospital specialization."_"

N ,.~.‘,:'

4In their conclusion, they exeroised caution when it was stated thatv'

&
o

'-'-_consumption of resources or allocation rates varied more ng hospitals-'»'_-i":

- .than districts, and the authors emphasized varioéas deficienciea and_

| '-'._v‘weaknesses in the model (p 694) // g



Carpenter and Plessas . (1985) ' reported -' a._" slightly different _

: ot |
methodology for estimating hospital service areas in Detroxt which.

. utilized mortality statistics as a proxy measure for discharges.. When Sl

- ,the RI and CI ‘were computed, both deaths and discharges were utilized in
the formulas 8o that comparisons : could be made between - the tuo'

. A
. techniques Carpenter and Plessas noted the limitations involved imthe -

'

o methodology when they concluded that ,' : " o B IR -» S o

...adequate predictions of overall ,patient flows can be
. ‘'made from death indexes ‘although,. for hospitals. .viewed -
‘».'-individually, their market -share of small geographic'
areas will- not be reliably and consistently predicted
from death indexes. Nevertheless, the overall shape and
boundaries of the total service area -‘can’ be pnedicted,
(Carpenter & Plessas, 1985, p. 25) :

B

2.1.3 Resource Utilization-' S " A‘ o

v;‘ R If health planners are to achieve ;equ'itable diitributi-on' of

- ; ’i

e * )
. resources, then a logical prerequisite would be to match the amount of'

' v'available resources with the- serv;ce population (Bay & Nestman_, 1984,' o

/p\ltt?.) This implies that researchers and planners should measure the‘~

o,

distribution of - resources on a: per capita basis However, owing to a
) variety of factors such as inadequate data, political barriers, and

methodological issues 'in computing per capita measures when patients'

. ,‘:

seek care outside jurisdictional boundaries,' inappropriate utilization-

'—\‘ asures such as’ occupanoy rates were previously involved in planning_v"-"
4 C
activities (Shaughnessy, 1982, Bay and Nestman, 1984) 'I‘he emphasis has. .
now been placed on developing population based methodologies that
measure the allocation and utilization of health care resources on a |

per capita bas-is_.‘

Lon



e

) Shaughnessy (1982) outlined two/geshods fo: computing per capita e
‘measures - the community-based (CB) method and the provider-based (PB)

fmethod. The CB measures can be referred to as population based per“-"

v ° . . -

capita measures as they ".._pertain to the consumption of health care

Ly

services for» a specific population or population group (Shaughnessy, : -

/ﬂ*

' 1982, p;_6§-). " To compute these measures, service utilization by ‘the .. -
' e's‘idents. : o‘f'-‘ ‘a geographi area- were summed over : all providers,:_'_"- S

regardless of where service occurred. :.Th‘e resulting total utilizatiQn-“'

-

of health serv:Lces by a community was then divided by the population of o

the community 'PB measures, on the other hand, correspond to a

s

provider group which is allocated portions of populations "'to determine

E the number of people served by the provider oup (Shaughness . 1982, B
% Y |

_: . ,..-.\"

p 64) and therefore, ' should not be re_f/e’i‘e to as. population based. e
; g

’ measures as they do not per.tain to a single population group Once thel*'

', population size was determined by the PE method, it acted as the'f.f

-

denominator for per capita measures while the numerator reflected the

total resources (e g. beds) used by the provider. Shaughnessy noted'_-

-

that these two methods warrent individual interpretations, however, he -

later pointed out that often it was useful to. anlayze PB and CB measures'_," S
eVl L : L
in conjunction with one another because PB- measures ". .».reflect pra‘der‘ i

performance in the same per capita units as those empioyed to reflect.

the '-consumption of' health services by residents of a particular"l:

_'community" (p 63)

'l‘he community-based approach vas used by Wennberq and Gittelsohn"v'“"

g (1973) vuhen they " umined the extent to. uhich beda, manpouer,:f."-_ﬁﬁf_f-
‘--expenditures and ut _ization measures varied among thirteen hospital};_’_f'.

pol o e

,,\
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: service areas in Vermont. . 4'In using populatxon bas'
- . LTy e ,,S,- s

~utilization measures, the" researchers reported wide -var‘iathxs in a.t.l ""f ‘
¥ . " ] e X

- _;the aforementioned fectors among neighbdr,ing comhunj.
- approach was used in a later study done by Wennberﬁf:and G;ttelsoﬁr& :
. . ?8'!. » "'J’
"(’1.982) in which they invest:.gated surgical rates among%sngl-i serv:.ce"‘,

‘areas in 'the six states,of New England

-.'analyze potential variations in utilization measures@ among communities, g

‘there were few studies'which mcorporated the PB method However,‘ i

Griffith (1978) used this latter appr. ach to define several per capita
<
measures of hospital performance related to quality, quantity, and cost

i of services The hospital performance' i dicators '}were_ later used in a

study to examine hospital serVices “in Michigan (Griffith, Res.tuccia,'
‘ Tedischi, Wilson, and Zuckerman, 1981) Some of the findings reported‘ '
4 were that populationh.size was%an important predictor of hospital use“ S
'while region was a poor predictor. and age adjustment ‘was a necessity if
B _ bworthwhile comparisons ‘were to be made Griff‘ith acknowledged the ] B
"imeasurement problems inherent in’ quality of care“ analyses owing to its

‘ "soft" nature In addition, he expressed concern with the lack of” case :
.mix recognition in the indicators. - _ \ ' "\""9

.‘ Both the CB and PB meEKods were incorporated in a study done’ by.
Bay and Nestman (1984) in which two indices were developed to: measurev
_‘the distribution of hospital beds . in each district and the service

—

‘ .'pop,ulation of, ea'ch hospital. The two indices, the BDI (Bed Distribution;



Index) and the SPI (Service Population Index), enabled the researchers E
) to".' identify under-or-overbedded districts and under-or-overloaded

hospitals._ The BDI was - defined "...as the number of beds per 1, 000 age-
Vv sex adjupced residents and is specific to hosp:.tal district" (Bay and L
Nestnu.;n, 1984, p 146) while the SPI was. defined "'. as the number of
»persons served by each hospital bed" ' (p 146) , In. concurrence with
Shaughne%jy (1985), Bay and’ Nestman noted that it ‘was. advantageous to

examine both indexes simultaneously so as to provide an accurate picture

o,;:‘ the>available resources and the population being served

From the review, it is evident that patient origin—destination-, —

, studiee have been the cornerstone upon which much hospital planning has

R S

been b‘as'ed Patient care-seeking patterns have been related to a number .
. - . %

'of factors.‘ Distance, and then later, time were shown to have a
i _'significant impact on behavior and were two variables upon which many
.
‘ researche"s focused in their attempt to describe and forecast flow
, i L .

patterns.-,p"' Later " studies, ' however,. revealed numerous other

characteristics such as those of the hospital, the physician, and the@’

service population itself which influenced patient care-seeking behavi“or

- «.1.

.T-,/f Patient origin-destination methodologies ggve also assisted ir‘x' the

delineation of service &reas and service pogulations. . Recognizingvat _' )
political bcundaries were inappropriate tor the above task owing to f.ree
: ,f'_ patient movement among districts,'_ rese‘archers have developed two

indices, ‘the RI’ and CI, to assess the relationship betueen certain




Y za
Tf’pitals and districts fj':3>.eihh'f‘.‘
| : Finally,: patient origin—destination studies ‘have been. used to..
calculate per capita utilization measures from a CB. and Pb perspective'
' fWhile the Cé nathod provides useful information regardinc per capitah
resource utilization, the PB method relates to per capita resource ,
.allocation . When both methods are employed, researchers have ‘notedf’.'
. their usefulness in fac:.litating health care planning -

2. 2 c1assification Hethodologies

In order to extract useful information from voluminous amounts of

a»data, a data reduction technique which groups these data iﬁih meaningful;"’

bbclasses or groups of information is valuable ‘One such reductionVl'.
4 . ; :
: technique that has been applied in many areas of the health care system '

is that of classification systems In ‘the fqﬂﬂowing sections, three

classificationvsystems willibe desCribed: “(a) disease classification.

‘Kb).patie2§ classification; and (civhospital classification. o

2

2.2.1 Disease Classification ERE _g' . A

' Disease classification is the first classification system developed

v

and used . in the health care field The first formal system, constructed\ﬁ
. in 1883,‘was etiologrcally based:and categorized cduses. of death in‘
‘~order to ascertain the effects of public disease control,programs (Wao,r
1977‘ P xiii) . The" increasing interest in nwrbidity studies and the
need for comparability of classification by various heakﬁh agencies§
stimulated the expansion, in 1948, of the" original classification system

;to include both. mortality and morbidity statistics This‘system.was.

voes

o
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referred to as the International Classification of Diseases (ICD) and is

revised approximately every ten years by the World Bealth Organization

'iﬁ (WHO) with the assistance of several national committees (Lilienfeld & o s

”Lilienfeld, 1980, p. 67) o R

' The ICD classification system has been modified several times in an

:"effort to provide North American hospitals with a system that is both

L

. mcre effiCient and mcre effective.. Experimentation with the ICD for _
;indexing medical 'records abegan. inA 1950 within ‘numerou;f American
. hospitals and in. 1954, hospitals using Professional ActiVity Study (PAS)

began using the ICD with its various modifications from previous —

iexperimentation ‘ The product of this undertaking was the publication of

ICDA (International Classification of Diseases, Adapted for Indexing

"vﬂospital Recorda) in late 1959 The ICDA wh!bh involved standard

‘ modif’tations for disease classification and accompanying operation _

codes was. introduced into PAS hospitals directly after publication and ’

spread rapidly dur%pg the mid-sixties throughout hospitals in the US'and

" Canada (Commission on Professional and Hospital Activities (CPHA), 1970,‘

PP xi-xiii).," et _' e T R

e o "

;n 1967 the eighth revision of ICD (ICD—By'was published'by thdﬁ

: . WHO. - This revised version was quﬁckly adapted in 1968 by the U s.'f

\APublic Health Service and ICDA-1693 (Eighth Revision International i

Classification of Diseases’/Adapted for Use iﬂ the United States) was;

the result._ hlthough the ICDA-1693 was - considered to be ‘an improvement

‘,”vover its predecessor in _some. respects, it overlooked the needs of

. J

*fmorbidity classification and it was felt by soms that the ICDA-1693

"fshould be modified for more effective use in hospitals.\\In order to

'*_QﬁgTu _fff?*'fi"'. L "';j}sffﬂ
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avoid issuing a list of changes, additions, and: deletions"‘a complete '

. adaptal/fon was published in 1969 entitled the Hospital Adaptation of .

a

mental disorders, causes of perinatal morbidity, and external cause of.

inju'ry.-» In addition, H- ICDA was based on body systems rather than_ R

surgical specialties as before (CPHA, 1970, pp xiii-xiv)

a

vj—ICDA) . The H ICDA incorporated changes in the sections on<

The swift advancem‘ents “in \medical knowledge > and the" need to-:

.

: classify data at various levels of care sparked the introduction of the'

( 9.

,'v second edition of H-1 CDA (H ICDA-Z) in 19‘74 ‘ In an attemptﬁ to maintain

pomparability between the old and new classifications while at the same

»

' time introduCing changes that would reflect the current concepts in’

medicine, the reVision included (1) some expanSion at the fourth-digit

7

9 level to increase detail, (2) some compreSSion at the fourth-digit level e

where experience had shown the detail to be unused. (3)" creation of‘

three-digit categories to identify conditions not distinguished in tbe

previous classification.. (4) the expansiqn of the chapter dealing with -

T

signs and symptoms to faCilitate recording practices in primary-care and,v

-

outpatient encounters, (S) expansio of the sup ementary classification
P

(Y codes) to accomodate descr'

traditional sympt’oms for which@he patient enters the health ‘care

system, and (6) complete revision g’f the- surgical classification (CPHA,-

1973, pp. vil-viii) . | o SRR

A ninth revision ‘of .ICD" (ICD-9) was. later developed‘. " In

February of 19'77 the National Center for Health Statistics cohvened a

steering committee for the purpose of developing a clinical modification-

.2

of_ thef‘ICD-S. 'rhus, becoming effective in January, 19-79, the ICD 9-CM,

L

lons of reasons othe,t than diagnoses ‘or
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prov:.ded a single classification supplanting all preVious classification.

4-."schemes : The ICD 9-CM is compatible with the ICD -9 and yet it providesv B

' vgreatéxr spec1f:.c1ty at the fifth-digit 1evel of detail as well as - L

T n\.lading health-related conditions (CPHA, 1980, PD. iii, xxi-xxiv)

Canadian provinces also use an abridged version of. the current ICD'
rsystem (ICD-S) which is prdvided by Statistics Canada and is entitled.‘ E

‘.the Canadian Diagnostic Code (CDC) This code .was modified in 19'79 and )

[ S .
AR

is referrqd to “now as the Canadian Diagnostic List (CDL) g Statisticsf

AL

Canada developed this list in an effort to reflect Canadian patterns of

_ morbidity and mortality Further, the ICD-9-CM’ class:.fication system is
M ‘J

-used by all acute care hospitals in Albert,a for tabulating morbidity and

";mortality data (Romeril, 1984; Maher, 1987 . - R

) . R (g ‘.

The disease class: ncations pre\viously discussed are e"giologically—

based ,and : some researchers believe that these ksyste‘iare-""not."

. appropriate for the analysis ‘of medical .dare utilizatibn (Hurtado & )

-‘Greenlick, 1971). Hurtado and _ Greenlick escri-.bed a disease o

.classification system which was developed fOr ‘a. utilization study of the

: Kaisei E‘oundation Hospitals in Portland, Oregon., ‘The Kaiser CIinical :

Behavioral Classification System was based on’ the hypothesis that

7

".,..different= sets ' of N background characteristics '- are' significant

' determinants .of' xnedical care- utilization. ii( different disease

s"ituations.b. " (Hurtado & Greenlick, 1971, 'p’.'23'6)’. Using the ICDA as

the Dbpasic - morbidity : coding system, ; the researchers grouped the o

‘..

‘irepresenting a -L..simil:ar medical care utilization response among

v_."_persons of similar background characteristics.. .' (p 23’7) . 'rhe purpose

,"~

T ) conditions listed :Ln the ICDA, into ten behavioral classes, , each

“
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Lof this classification system was to assess the amount of health care;,f371

resources rcquired for treatment of the ill by tabulating these serVices SR

bj.q§cording'to;this classifiCation system;;
}2 .2. 2 Patient Classification
| When a patient classification system is used, a comprehensive rangei'
of health ;elated problems are assessed before making a classification
decision rather than only a few etiological factors as.isbthe case in-
f» the disease classificatiqn system |
| There are essentially two methods of patient classification systems‘
4.- classification by types of care and classification by levels of care.
ntBay, Leatt, and Stinson (1982) stated that not only do- these two methods.j'
differ in their purpose but that - the methods differ With respect to the
SR
_-composition cf the target population and they operate at differentf
.levels in the health’ care system (p 471) o «5'.’ l a o
’ Classification by types of care refers to.the categorization of
_ patients according to .their needs in terms :of medical‘ and social’-

..services required (National Health and Welfare, 1973) an was originally._

£

introduced by a Canadian Federal Working Party Report Classification- o

‘a;by types of care facilitates the selection of the ‘most* apggopEiaté type_j

of care and progrmn or facility for the’ patient after aﬁ%Zmpgehensive_’b.

f-,ﬁasSessment has been made There are five types of care wype I - stabie.f

”t disability or disease requiring minimal assistanc

in éerms of - specialofl

"equipment or nursing service and which usually can: 4

tient with a chronic
U . T
,“apeutic services.. In'

ﬂinstitutional programs. Type i1 - characteriaes a

illness who has . little need for diagnostic or: t

provided by.nonhg'_”’
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N Alberta, this type of care is usually provided in nursing homes. Typeﬂ',ifffT

III -.a- chronically ill patient who may or may not be stabilized and713' I

requires therapeutic services on a 24 hour basis , Auxiliary hospitals B

usually prOVide this type of care. Type IV -_refers to those with ai"

functional disability who have the potential for rehabilitation. and::‘
,# o '

_Type v - a patient suffering from serious illness and requires acute;;‘fb

',care of relatively short duration

With respect to. classification by levels of care, patients aref‘

classified according to the amount of direct nursing care needed TThefjf"'

"critical indicators of care" are used to classify the patient into the .

- - L.

most appropriate level of care of which there are usually three, four ori"
five ranging fronu minimal care. to intense ca{e depending upon the‘

pecificity required (Giovannett

;fclasSifying patients by levels o

surgical units in an attemp

'hours required by the pati £, However, research into classification by]

1978, p. 4) The application of .
care is most often seen in medical-.”.zl’*

o derive the: number of diredt nursing careynha

levels of care has reached into other areas of the health care field R e

’In ‘a monograph (1978), Giovannetti outlined various health units e

Ry

(pediatric, psychiatric) in which this type of classification system mayj;4i”

-

5'be used.“'Further, Chagnon, Audette,‘and Tilquin developed a specialpi;f

' .patient classification system for pediatric patients in the Hopital

| Sainte-Justine (1977)

There are several inherent limitations with patient.plassification"'}fﬁ

l_systems The concepts of types and levels of care are olearly distinct,:V

. ‘,however,‘ often the terminology is‘ lacking in clear delineation andg;”sf?ﬂ

@;universal acceptance (Bay, Naceﬁ Leatt, & Stinson, 1982, p 471).} IbTisx

r
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.- noted by researchers that both methods of classification “'-'haveubeen

"criticized for their lack of precise definitions of categories and lackg-

t

—_= -

"_'of mutual exclusiveness of categories" (Bay, Leatt, and Stinson, 1982,

"'p 471)' Lastly,'the reliability and validity of patient classificationj;"
' 'systems ‘have not been adequately demonstrated before implementation,
vresulting in much criticism : | | | | .

The inadequacy of using patient classification.systems to compare jﬁ‘
'-resource allocation and use among health care facilities is obvious :
This classification methodology ‘was not developed forv this purpose‘
‘Thus; hospital classification systems were developed and applied in ant
effort to facilitate.hcomparisons of resource iuse and to promote
-eguitable_resource-allocationvdecisions.

RS :
: 2 2 3 ﬂospital Classification

A classification scheme allows for the grouping of items which, in

= t:?h, ‘facilitates the 'reduction of a large population into smaller
:segmented portions (Plomann, 1985) ' Donabedian (1973) poxnted out that"
hospitals may be classified according to a. multitude of characteristicsf
and that ". many of these characteristics have important impliCations
.£orﬂthe nature:and'quality-of the hospital product and are therefore.-
important _considerations = in\:xthe'. assessment 'orﬂ.-the : hospitgi’
‘establishment" (Donabedian, 1973, .p: 242) | There is a dependency,
?.therefore, upon the measures of hospital productivity and the definition :
of the hospital output for the classification of hospitals ﬁ:'r JA,“ . %f
- Traditionally, the process-oriented perspective has been used to ;u

define‘thethospital output,v Inputs (services) were related to outputs



\-v

:(patient—days, number of admissions) (Ta;cheli, 1983) However;?this:_
‘orientation had its weaknesses - differences betureen "similar" hospitals“-"" '
o »were not adequately explained and hospital servuces bore little_'

'relationship with the outcome or health status of the individual patient-*‘

(Fetter et l., 980 Tatcbell, 1983)' 'nThe relative proportions of thef.i'

different types of cases the hospital treats are collectively referred

Sy e

to as its case mix" (Fetter et al., 1980, p 1) and it is this variable*ﬁ

vifthat was found to be significant in the measurement of output

" 1.(-. :

o There are two general approaches used to. measure a hospital’s case;pﬁ.l

.l'

wmix - the indirect and the direct approach K The indirect approaéh uses'

: d proxy measures such as hospital Size as measured by the number of bedsg

¢

or service mix to define the hospital output while the direct approachd* :

O " .’

"vutilizes diagnostic data to categorize similar groups of patients (Watts

',taken. In his study /of 177 British hospitals,““

hospital’ s patients in each o£ eiqht clinical services was used to-__.‘.

\

.,&"Klastorin,§ l980, Nilliams, Kominski, Dowd, & Soper, 1984) A_Theij
'.,hfollowing?jsections:ﬁregieW”{t literature lbrelated-fﬁpj thesi‘hkfhﬁl
B ) N Coe R . B i La N
. ' i : j., e “':‘. G " e ‘ ‘ : ':-;"
'] 2 2. 3 1 Indirect gase‘uix Heasurement _} ]_f‘ f-f~fé»‘{"~ ;5{% ﬁ_'_ e

7. B s

A number of indirect approaches to measuring case *x eV'olved ;

’during the )960'3 ;nd 1970°s In an early study, Feldstein (1961) used L

iy & ‘-

" the number of patient days as a surrogate neasure of hospitsl output” L

,‘.:while Carr, and Feldatein, (1967) attempted to account for output“?

ERRNE

‘~di£ferences by using the number of services oftered by hospitsls.‘ﬂ In a

ilater study by Feldstein in 1968, a slightly diz!erent perspective was::,:

/' ~

-the proPOJ;tion ot ae_‘." :

.»>_- K
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describe case mix differences It was - found that speCialty differences

;..could account for 25 percent of the variation in. per case costs.'

7: across the hgppitals (Bentley & Butler, 1982)

Based'

by ‘means °f an algorithm, Berry (1973Y grgupedyhospitals into one of"i"

(:—4»"

a4t N

\ghe availability of specific facilities and servzces and~‘

i four types.'ill) basic service hospitals, *(2) quality-enhancing.i”

fi : ¢ ,v",

'hospitals;';(3)' complex service hospitals, and '(Aj} community serViceff

hospitals. In his conclusion, Berry noted that the services QroVided inj

' this hospital typology ranged from the most basic serVices provided in a

small institution through to the more complex services prov1ded.by ther

hospital that served as a community medical center as. well as an'

inpatient facility ~ He_ further concluded that there was a definiteﬁ'
' elationship between the availability of facilities and services and the‘

capacity of hospitals to prov;de specific serVices and a relationshiprg

' between the prOVision of serVices and hospital costs (Berry, 1973,
e LY : : ‘ c

l2). In an effort to replicate Berry s results, Klastorin and Watts

(1982). used 1978 data from the American Hospital Association to. o

._\

v investigate whether or not hospitals’ facilities and serv1ces exist in

" some well-defined order Although they found that an order did exist,
o D I

'.and was relatively stable, their data did not support Berry s findingo‘

that there existed distinct groups but'-that .hospitals were vmore .

differentiated now than at the ;ime of . Berry’s study (Klastorin & Watts,
1982, p.- 449ua | B S -
’ . - : C N

Cluster analysis is one technique used by researchers to classifyg

hospitals.tKPhillip.and Iyer (1975) used cluster analysis to olassify” o

. all community hospitals Operating in the United States.' In their study, '




L

. ,3.'

two sets of variables were considered '.() product charactgristics-'

- .
e

_‘.variables used as proxy measures for product mix and ('2)?'7 external-“‘-”f"'

o v

haracteristits - proxies f,or external socioeconomic, . demographic, . and"_ o

‘«, ‘,_ -

:relat@_characteristics over which the hospltal had no- control The |

.'researchers acknowledged that it was not a defi‘nitive classification and--'-'-\":-"_i"

.’ .

. that lt ! :-,_ e

-"...;.be used as a basis fvor> making tentative""-

' :identifications of hospitals whose operations call for closer scrutiny )

‘(Phillip and Iyer, 1975, »p.- 366) Ttivedi (1978) also used cluster'-"

. analys:bs to class:.fy 94 short term general hospitals The'analysis

resulted in five clusters with Group ?’ieprésenting small hospitals in

}rural areas (mostly primary care hospitals) andﬁ Group ‘5 representing-.:'

large, ‘metropolitan tertiary care hospitals;__:"

o ~Neumann, (1930) proposed a 'modified ',s,ﬁproach 't'o‘.‘.classifying".;'

hospitals in an effort to circumvent the subjectiv.ity used to select""'

’-classification criteria in Trivedi’s and other similar hospital models

" Neumann adopted 'a statistical model ‘to select, i.nitially, .t e‘-_;'/"‘

o vv,characteristics by which comxnunity hospitals ould be classified.‘;-

"Trivedi (1979) criticized the methodology used i Neumann's research,”f"»"

. pointing out Neumann’s unwavering dependence on statistical validation_‘_“ L

andv his _‘ rejection ﬁ of subjective' decisions :a well 'as'j" various

'Tinconsistant assumptions.._ Klastorin and Watts (1981) applied clustor.;,‘;_'ff:

analysis to a data set of 200 short-term general hospitals and,'_-'

demonstrated the potential effects of various oonstraints (which could'

' : be used to reducs subjectivity) on the hospital classitication process.::” ’A

',jrhese authors concurred with -rivedi that "No statistical methodoloqy i

,‘ .

"'c_an,‘ or snould, totally :emov" the subjective olemsnt £rom dscisions._




tha't, by defin‘ition,'i_nvolve_-v'alue judgen\ent_sl‘ (Klastorin & W'_atts,*l9‘81,vv -
Alpander (1982‘) hypothesized that the k "degree of structur:al-"

differences among hospitals ) lS related to their degree of internal

complexity (Alpander, 1982, p 9) and developed a typology of hospitals EIE

based on their internal complexity characteristics : Using the variables -

size, technology, patient turnover, and bureaucracy to compute the
complexity, Alpander defined seven types of hospitals which ranged from

low complexity, (e .-g small community hospital) to high complexity (e g ;

very large hospital with spec:.alty services)
e s Some researchers attempted to ‘use relatively mOre direct measures o

- of case—mix to classify hospitals.. Lave and Lave (1971) studied the

case-mix of 64 . western Pennsylvania hospitals comparing the. hospital. '

characteristics and diagnostic output measures. They concluded that"

there was more variation in case mix across hospitals at any one. point‘_

in time than within any hospital over a\short period of time They.‘v!\

.=

- further concluded that hospital oharacteristics such as size, teaching
tctus, and number of advanced services ‘could not be considered good

'. surrogates for case mix because they explamed less than an optimal'

amount of variation in the case mix measures (Lave andlLave, 1971, -p.
31- 8) Using a similar approach, “Evans (1971) conducted a .study(in
Ontario using 185 .acute-care hospitals : Ontario hospitals were_ :

differentiated according to the proportion of total patie t-days within_ -

each of 41 broad ICDA diagnostic categories, age, sex, b

size, and the

case-flow rate. .' Evans demonstrated through regre ion analysis that".
. . -

L diagnostic mix had a significant impact on hospital costs. z’Further' ', -

R



research by Evans and Walker (197-2) supported the results reported
S .

T3

~ ,earlier by Evans Evans and Walker (1972) studied 90 hospitals in

k N-:‘British Columbia and used informﬁion theory to adjust for case’ mix»'

- .dif ferences

se ,@ Evans

: significan‘t influence of diagnostic mix on hospital costs ovﬁr surrogate"“.

I

I

Though they did not develop hospital classifications per -

‘J

(1971) and Evans and Walker (19'72) demons!trated the‘_: "

- case m.ix measures such as hospital size as. measured by the number.of.‘

b_eds._ o

.2232 ' DirectCaseHi.xHeasurement

Although some of the studies reviewed in the previous section'-

.

. incorporated diagnostic groupings, the categories were defined in terms

.'of medical specialties or broad ICDA groups. ‘ 'rhe direct case mix '

' .-approach relies on the readily available, 1arge sets cf patient-specific

'data that amalgamate exact diagnostic categories with information on

’ cost or length of stay (Williams et al., 1984)

was‘ proposed that “‘this - approach to - hospital - .

- -,classification would permit .the -direct. comparison of
'.j‘individual case costs and lengths of stay. among hospitls, .

- and- facilitate intra-hospital analysis: regarding the“', :
reasons for diﬁferential costs: or lengths of stay for-,‘;. :

g case types (Maher, 1987, P 67).

IC.D-9-O! List A

'rhe Professional Activity Study (PAS) List A, developed by the

. Commission on Professional and Hospital Activities (CPHA), was one o£

: ,It was designed to assist in the review and evaluation of care £or

\-inpatients. B

'.l'he list was based on 350 diagnostic categories. : Hovever, '

"3

B

e ‘.'the earliest attempts to group patients using diagnostic information.__- ';-’;{:'j'



;when publishing length of stay and charge data,.PAS generally added five

age variables in addition to dichotomies for operated/not operated and

vsingle diagnosis/multiple diagnosis resulting in anywhere from 3, 500 to

7,000 cells. While useful for some purposes such as length of stay

’ ‘comparisonS'-between 'peer. hospitals, the large number of- classes'
,inhibited the utility of statistical analyses and at’ the ‘same time

: provided an incentive to develop alternative case mix measures (Ament,-.

N

Dreachslin, vKobrinski,v & stod,. 1982, Bentley -ﬁy_Butler,f 1982)..
Developuent of the DRG c1assif1cation System

As an alternative classification system, DRGs were developed by a
W

'group at Yale: University in the late 1960' and early 1970’s. ~ ~The *

'motivation behind the development of this classification methodology lay,s .

0

in the desire to provide an effective framework Wlthln which the :

"-:utilization revied function could be, performed, initial intehtions werevva

_not for the DRG system to be utilized as a reimbursement tool (Bentley &5‘

£

: ,-:Butler, 1.982, E‘etter et jal., 1980, Johnson & Appel 1984) "Th’_e'

fundamental purpose o?rthe DRG clasSification nethodology was.ﬂt:,to

K 2

- identify in the hospital qute -care. setting a set of case types, each- Sl

.representing a class of patients Wlth similar processes of care and a

7 &

x-predictable package of services (or product) from an. institution"”'

v

1(Fetter et al. ,\19'0, p Q) To achieve that objective, the developers

'felt that theo/ ollowing attributes were necessary (l)' medically .

0. 4 .

)/

'.interpretable with subclasses of patients from homogeneous diagnostic
’ 1

categories;~ (2) classes should be defined on variables which are"

lcommonly available on- discharge abstracts.v(3) a:’ nnnageable number ofi

& ) £y

.mutualﬁy excluslve and exhaustive classes, (4) classes should be made upi

! ; St X E
- < . L . - P . - R



of. patients with sinu.lar measures of expected measures of output

: utilization,.- and ('5)‘ class definitions must be comparable across

‘;different coding schemes (Fetter et al v 1980, ps 5)..
The first step was to partitionrthe data base which consisted of
hundreds of- diagnostic codes !nto 83 mutually exclusive and exhaustive

.primary diagnostic groups’ called. Major Diagnostic Categories (MDCs)

: These groups ‘were specified based on clinical judgements about the -
‘ :patients’ medical condi%ions and the following 3 general principles. Sl

B 1. Major Diagnostic Categories must have consistency in terms of their '

e
lanatomic, physiopathologic classificationp or ‘in the nunner in which

_they'are clinically managed.

" ,2, Major Diagnostic Categories;'must have ,a"sufficient numbe;g:of'

. . .
| @ :

' patients »

~_3 Major Diagnostic Categories must cover the complete range of . codes

‘.Without overlap (Fetter et al. 1980, p 6) :fh:t g<l“ - _ -W

: Before further partitions were made, each MDC was refined by (a)

>

'excluding'cases with dead patients. (b) eliminating records with obvious'

vycoding errors:f and, (c)‘ eliminating observations with unusually high;:

B 'values of length of stay.' The second step entailed using a statisticalibl

'“.algorithm. (CLASSIFY) to produce subgroups which might differ withi T
‘"5respect to length of stay, The data base consisted of 700, 000 discharge{’f,

abstracts from hospitals in New Jersey,- Yale-New Haven, and SouthT'

IfCarolina. .} ‘J‘

f Variabies yielding the highest reduction in 1ength “of | stay variance

\)

..&

'Tduiindﬁpendent variables sel ted input the algorithm were

»

f ﬁwere used to partition the .remaining cases \im\‘thq. data set. “_<?ﬁﬁ~

v



intentionally chosen for their direct influence on. the patients' length'
.of. stay and they included diagngses, surgical procedures,‘age,'sex, and

clinical service.' When the partioning was. complete,,"The decxsion to

accept, to reject or possibly to revise the recommended partioning, was

hd -

3

based on both the statistical evidence and the clinicians medical

..
‘-

knowledge“ (Fetter et.al., 1980, p. 12).. Once each MDC was initially '

artioned into ‘subgroups (based .on the independent variables), a.
e
decision was made to either continue subdiv;ding or treat the group as.a

terminal point. ‘Partioning ceased for.any given group when either the_
number of. obseruations in the group was less than - 100 or the unexplained
variation could not  -be reduced by at least 1 percenb by any of: the
’ .variables (Fetter et al .r 1980, p.:13).- In some: cases, the process K@s
halted’ for nonstatistical reasons’ such as 'overall ‘manageability or.
medical'~interpretability. _ iT iterative orocess 'resulted' in the
formation of 383 DRGs with classes that were clinically ponsistint and:'
were characterized by similar patterns of - output utilization as measuredf!'

’by length of stay (Fetter et al. ,5l980, p. 38) -b"vi'i h‘
‘#w?‘ v -

wWith® the adoptibn in 1979 of the ICD -9-CM disease classification
'system, the second genération of DRGs was. formulated The experience’ K
gained through ‘use of ‘the original DRG system suggested -that some_;
"problams could be eliminated or reduced during the reformation fEhé_
ICD-9-CM DRG classification scheme'(u _.developed sing similar

. t : :

techniques as those 3sed in the construction of the original DRG»fé»
system.: However, there were several important differences between first
and J%COnd generation DRG systems -(Williams et al., 1984, p. 19, Health 

s

7// rSystems Inbernational, 1983).



Y

' 'rhe ‘new system was based on a sample from a much larger. population

than the original DRG classification system (Williams et ‘al., 1984)

Approximately(bl 4 m.illion discharge abstracts were obtained from a

stratified national sample of United States hospitals subscribing to
CPHA, with length of stay as the measure of hosm.tal resources 0£ the
: 1 4 million abstracts, _394 814 records were used to develop the syst’em

“while the remaining data records were used for purposes of@verification

I . L N ~

R

(Plomann, 1982) e
" A panel of physicians assigned all of the possible principle
diegnoses into 1 of 23 mutually exclusive Major Diagnostic Categories

Clinical judgements were given greaber piriority in the new DRG system

and the decisions were well documented'ftwilliams et a‘ . 1984. Coffey

_ S
and Goldfarb, 1986) Generally, : each MI‘ corresponded to an. organ

K

system In addition,_ prior to part«ioning the MDCs accon&ing to the

variable which caused the greatest %eduction in length-of-stay variance, .

most were dichotomized into medical and - surgical groups A 'rhis action

was based on the premise tgat surgical procedures requiring operating

room privileges would also have “ani impact on the amount of hospital

AP

resources used._ '

Disaggregation of each MDC was performed primarily on the basis of

* o

~aplinicsl judgement and secondly .on the basis of five variables

r“!"

.1 .

1 complications or como:bidities, age, and patient's discharge status)

With few excepticms, a potential subcategory did not becoms a DRG unless ‘

(principle diagnosis,.; _typ'.:_e__ ';6, surgery,_ presence o_f 'sp'ecitic -

the following three criteria were satisfied-'- (1) the subcategory was

believed by ttfe panel to be sensible: (2) the additional vsriable added

-

_ ] : .';

PR



.»v4°/;,,
to create the potential DRG reduced the variance in length of stay by a.’_
fsignificant amount ; and (3) the’ mean- length of stay was statistically
different among subgroups. _ The reformulation process resulted in 23
‘MDCs and 46’7 DRGs 3nd was completed' in. January of 1982 Technical,b
errors - and definitional problems became apparent in the follow1ng year"
which prompted a reVision of the ICD -9-CM DRGS by Health Systems-
International which was released in June Tof 1983 (Coffey and Goldfarb,
:."1986, Health Systems International, 1983) |
ip Ig}Canada, the Hospital Medical Records Institute (HMRI) developedv
a congruent case mix system based on Case-Mix Groups (CMGs) CMGs are‘
vbased upon - the ICDQ diagnostic coding system rather than the ICD 9-CMf.
system, there are 23 Major Clinical Categories (MCCs) and 465 tuus ' fhe
difference in coding schemes precludes an identical comparison between;'
'-the tuo case mix"systems: houever,'-it.‘hasv?been 'shoqn th;pugh_
statistical analyses.that F';.CMGs and correspondingthGsldo,-with‘96‘
) percent reliability, refer to the same’ group (Botz,yl9s5?_p; 4b)f;p‘. |

-

‘B \ o C
_Applicationh'of the DRG Classification System- .

>

‘n: number ”of"applications,’of 'DRGsf'have been reviewed >in_'the':

literature: v&oder"and Connor ~ (1982) °-examined DRGs'_and'*theirn_”
. _significance in. management These' authors stated.'that~‘ﬁ1nformationf_‘
Aprovided_ hg_;l;nking__p‘gg_ with other— variables' is particularly f

>

. t‘
. significant in that it creates a bridge between _the relatively isolated
zealm: of nmdical practice and other relatively well—analyzed realms,

such as financial management" (Yoder & Connor, 1982, p. 29). The DRG

system may also be used to characterize hosp al case mix, thus, & '

<



facilitating intrahospital resource utilization comparisons. e

A number of studies have used DRGs in conjunction uith other_

variables to test various hypotheses Frick, Martin, and Shwartz (1985)

_used qus to ‘analyze ‘the. extent to which case .mix differences

contributed to. differences in average cost per case between tsaching and

nonteaching hospitals Jones (1985) examined the. extent to which

patients in teaching hospitals are ‘more costly than *he inpatients in

nonteaching hospitals in an attempt to isolate the "teaching effect" by o

holding case mix constant through the use cf DRGs, demographic

variables, and severity-of-illness measures.‘ From a: slightly different

" i

perspective, Horn (1983) compared charges and length of stay in variousvﬂ
hospitals and found that "...when resource consumption is adjusted for»
severity of illness, the wide differences among major teaching hospitals'f

and other community hospitals disappear or become much smaller" (Horn,v.'

1983, p. ,31).-f» This . study, however, focused ‘on only six disease

conditions and four hospitals

There have been articles reporting the feasibility of applyiqi a

-"ﬁRG/CMG system in Canada. In a . fairly recent warticle, Botz (1985)}!

'stated: "Provinq}al go%@rnments and Canadian health care institutions

SCARERRT
R

are observinq. rable interest, the impact that case mix
Iprospective i o “*’based on Diagnosis-Related GrOups (DRGs), isﬂf
havingudon,; operational efficiency... f American"

-hospitals" (p;” );’vZuckerman (1983) b.lieved that a DRG-type system"ﬂf;

was’ a feasible development for Canada He commented that such a syatemﬁ"

mights(l) lead to the improvement ot utilization revieu and qualityi.?"

control tfunctions: f(2) facilitate a f'

_ ased understandinq of the'_v".’



a2

: lpractice of medical care and the comparison of sxmilar patients across
’ \7

' both physicians and hospitals, (3) provide the basrs for a new mechanismfr'

'~for financial control and hospital reimbursement,‘and (4) proVide new;

_opportuni&ies' for- institutional management and planning (Zuckerman,jfl"

3'1983, p 71) A recent article by MacKenzie, Markle and Croke (1987),

exhibited a more’ doubtful v1ew of an applied DRG/CMG system in Canada

’E_The authors concluded by stating that it was 1ikely that the future case 'dy

"vmix systems Wlll feature a better underlying' patient classxficationlj

fsystem OVerlaid with an index to explain resource use and. it will be at‘plp'

7this time' that caseg mix applications: Will expand dramatlcally

‘ "(MacKenzie, Markle, & Croke, 1987, p 24)

¥ .

One of the most well known and controversial application of DRGs 'is

their use in prospective per-case reimbursement schemes This type of'

¥

.‘payment system was’ defined by Williams et al.s.a"é“one -in::which’

-r

5prospective rates are - détermined on the basis of case type, rather thanv"

” ;on ‘a’ per diem ‘or per admission basis (wiiliams et al .y 1984,-p 17)

Maryland established the" first case—b&sed system, the Guaranteed_ﬂ:t-.'

.

} Inpatient Revenue program (GIR), in 1976 : Maryland's program ist~

. voluntary and currently applies to approximately one—half of the state s
&
52 acute ‘care hospitals. The case mix measure«uas based'on ICD 9—CM

: codes, DRGs, and broad patient service categories and the current rate

A

-_was based on the prevxous year’s ratec(ﬂellinger, 1985, p. 18- 80) ‘ﬁ

)

Jersey tested a case-based system in a small demonstration project's-"

h"sponsored by HCFA (Bealth Care Financing Administration) in 1978 80.

‘In 1979, legislation was passe in response to rapidly rising hospital

'-co::s that called for a case-based reimbursement system to be phased in

~ -



‘ Jersey's 93 hospitals joined the system during 1980 and by 1932' all Newf;"‘

~

between January 1, 1980 and January 1, 1983-, Almost one-third of Newf

v Jersey hospitals were enrolled in the statewide case-based prospectlvefi‘"

reimbursement system which used only DRGs to define case mix (Davies ete o
1983, Hellinger; 1985. May & Wasserman, 1984 Rosko, 1984)

The interpretation of DRG weighting factors is of relevance to this [A-'JFTV

_ study. The HCFA develOped weights for each DRG which are intended to
'q‘reflect the resource consumption relative to other DRGs Relative DRG

“,weights express the average ‘cost of ar case in a specific DRG in

: 7
comparrson*wzth the average cost of all cases (Hellinger, 19855

Outliers are those-.ases whose length of- stay is extremely~long

(well over the mean length of stay) or

cost by 1.5 times the DRG. rate or $12 ooo ,?aeuinger, 1985) :,These""

.\’. .

'"length of-stay outliers" or "cost outliers" are reimbursed according to . .-

the geometric mean length of stay (GMLOS) for each DRG The gse of the

ks / s

“geometric mean' rather than the arithmetic mean ,for outliers was

_:predictable. ‘ f.i;uih ,‘.fy'j . ”', V.g f

attributed A highly skewed length-of—stay data..;thusf 'the**;,jj“

prcportion of cases that ‘will be outliers within each DRG - is more

o . T ~
-y o . S
. . %
I . C

_’ R ‘ Co a6

Limitations of DRGs

As is often the case with the introduction and application éf‘nev

techniques .or methodologies, the limitations and criticisms do not

emerge until a. period of time has passed, The 1iterature on DRGs

replete with criticisms of the system: often the finqer is pointed,i:_

one of three directions - the methodology used to devalop the syst‘“
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f the applicat}on§aﬂd’imblementation of’ the system, or the feasibility of

:E the DRG classification nwthodology to act as a reimbursement system

SQme of the most often cited criticisms of the DRG system are

‘l; There may be a- "deliberate and systematic shift in a hospital'

, 'reported case mix in:- order to imp’ove reimbursement" (Simborg, 1981, p:"

: 1602) This manipulation of the system is" referred to .as- the DRG creep.~.‘v =

a0l
s

i'zl‘ Often' there occurs inaccurate and/or incomplete recording of,d
' . . f‘ "‘ﬂ‘ . _; . .
diagnostic and surgical information of the discharge abstract which may

esult in erroneous determination of the DRG category and subsequent

)

4 reimburﬁement (Bentley ‘& Butler, 1982,‘ Doremus ' Michenzi, 1983,

williams ot al o 1984) T O A
,ff3}'There exists insufficient clinical homogeneity wrthin DRG groups

Some researchers believe that this is'a result of not accurately norl
: ' N S ' & ) ol / ) .“ .. .
thoroughly measuring the seneritv of illness component (Horn & Sharkey,

9@3, Horn, Sharkey, Chambers & Horn, 1985, Johnsdﬁ(& Appel, 1984)

:“g; 0verall quality of patient care may declinedo%ang to the incentives '

oy

created by the reimbursement policieslto di;@harge patients sooner than"
P . \'f 1??'1.‘ ! :

v what might be an appropriate period of trmg (Neyer, 1986)
r' Y IR

5 The DRG classification system xs ﬁeSLgned with the emphasis placed on

n ]

what was actually done for the paﬁﬁéht rather than ‘on what should have

5 ‘.

i pe
been done and the nature of his %fther disease (Gonnella, Hornbrook, &
Lo ﬁ S v

\ L

ig~w~fthe development of the DRGs (Williams et al., 1984)
e x‘}‘ N

With respect to (5), researchers have stressed the importance of*,




»_Staging, and Patient Management Paths

LORERY ,"\‘: E

e

& . . .“-- . %

Severity of Illnesa Index The values of seven dimensions .which

¢ (

3~reflect the burden of illness of the hospitalized patient are used to o

-

compile ‘the. overall manuei severity score f, The__seven dimensions 'L;‘;

‘ include:':(li stage gof‘ principle diagnosis af:fadmission,*v(Z)

-
-

'complications of the prinCiple diagnosis. ~(3) concurrent interacting

&

i conditions affecting the hospital stay,,(45 dependency on hospital stﬁff

Pl : .

N and facilities, (5) extent of non-operating room procedures, (6) rate of

o

;response to therapy or rate of recovery, and (7) impafrment remaining

X after therapy for the- acute aspect of hospitalization (Horn, chachich &

W

;_Clopton, 1985,; Horn & Horn,: 1986, Prospectivék Payment Asseasment

‘Commission, 1986) 1 Raters score each of the seven‘gimensions in 1 of 4 'f“i

e

FE

_levels of increasing severity. The index was deaigﬂed,to produce groups

8

,,that were hombgeneous with respect to burden of illnesa._ In a atudy
’.reported in 1985, it was found that "...DRGs explained 28 percent of the
. variability in resource use per case while Severity of Illness-adjusted

i_3DRGs explained 61 peccent of - the variability in resource use per case"t'

(Horn,' Sharkey, Chambers & Horn, » 1985, p 1195) An automated version

'f -of the index, cOmputerized Severity“index (CSI), uaa{

5-'collection of severity of illneas data (Horn & Ho:n,.

lr

apected to be

s e
releaaed in the summer of 1986 with the hOpe o: £acilitating uidespread

.

Horn, assisted by a pan@l of physicianffdnd nurses, developed the }ﬁy'}f
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'Payment Assessment Commiss:.cn, 1986) ,.‘_ It appears,_ however, _th-at

. A

reliance on soft data precludes the use of the severity index Wlthln the

prosp’ecti\?h payment system

\
\

J;niztially, for: quality assurance, Gonnella and his colleaguesv"»._'_- ; -

Tl developed a’ system called disease staging which uses available hospital.”- '

d,ischarge data for measuring severity of illness It is an approach to;

ﬁasuring disease severity and according to the founders, represents_‘-

a comprehensive case—mix classification system" (Gonnella, Hornbrook”__'l-"- o

S

and Louis, 1984, p‘." 637) The system does _not . depend on actual :
n R | .

_ util‘ization patterns or on expected response to therapy, but 1s based on
*é aonceptual model of the disease process itsel\f~ (Pros;ctive Payment-b
\Assessment Comm:.ssion, : 1986) Gonnella et al further stated that thel
'_ staging concept is also useful for the comparison of - hospital outputs on

"'.both a large and base-by-case basis (p. 638) ‘ '
| Disease staging is a clinically based classification system.with

four major stages, increasing in level of severity. The four stages

"'includ.e Stage 1 c}/gnos:.s‘is certain w:.th R complications or‘

problems of minimal severity, Stage 2 disease process is limited to

,' - an organ or system with a. significantly increased risk of- complications,- |

"_Stage 3 - multiple site or generalized systemic involvement with a poor 3

E j'_prognosis,' and Stage 4 - death (Ament, Dreachslin, Kobrinski & Wood,
1982,_ Coffey & Goldfarb, |1986; _Gonnella & Goran, _1986?'~Gonnella5‘l
"‘Hornbrook & Louis, 149847; P_rospeCtiye~_'Payu\ent A{s‘sessment_» ‘Commiss:ion,v

' .T1986)

Disease staging, an exclusive _case mix methodology, has vbeen"-‘-l" .

(A%

7 -
. ;compared with othe{ classification systems such as. DRGs and cross—':v'

R



classification of the CPHA w:.th respect te variation in total patient;. S

vcharges accounted for, ’:planation of resource consumption, and the' -

: and treatment r&her than basing classitication on dischsrg, ‘an,

impact on reimbursement%yw;ype of hospital Ament et’ al (1932) fcund’_-” Fe

in their study on the / suitabilia of three case-type classification B

systems for ‘use in reimbursing hospitals that while DRGs and cross--fl-'.j'--f '

classification were more homogeneous within case-types than disease‘.j‘:'

=

stagiﬂg, . ?none _ accounted - for enough 'variance ,'_ permit i."

straightforward use of case-type standard costs in a reimbursement
o

mechanism" (Ament, Dreachslin, Kobrinski, & Wood, 1982, p. 460) _Inﬂ an'_

- study reported four years later, it ‘was found that DRGs and disease"-fv'—'

staging perform similarly inr explaining length of stay variation. L

but that -"..;.the .. two - systems generate substantially different'»

reimbursements by type of hospital" (Coffey & Goldfarb, 1986, p.‘ 814) o

E McMahon and Newbold (1986) in their study on . variation in resource use‘:"-

within DRGs showed that ;.n common elective surgical procedures, there _'.b -
wi’s little variability in disease staging whereas in those medical:“ Lo

grouﬁ that are usually nOt.k’i%ective in nature, disease staging showedf_"r

KA
!

'more gvariability (McMahon ‘w& Newbold, 1986) A weakness of disease... -
- staging is its questionable ability to measure severity of illness with

' enough accuracy to completely discern differences a!nong patient groups 1, -

(Coffey & Goldfarb, 1986). . S

Patient{ )ﬂnagement Paths were developed by Blue Cross of Western}-“"

Pennsylvani@ gsing an original database from 90 Western Pennsylvania'i}”:_'

.- v:- hospit&ls (Prospective gayment Assessment Commission, 1935). It 1‘ an.-"' L

approach to qase mix measurement which interrelates symptoms, diagnosis,.




DRV O S

\ ‘G,v' ‘ . ‘» “. 48 R

.'_eingly or in conjunction with other variables such as secondary o'

R,

multiple diagnoses, procedure, and age Young and her colleagues (1982)“9;"_

- pointed out that patients who are clinically sm%‘iar,a*a.nd even the same

FLI

E patient, can have a. number of diverse,‘ but app.rog?i%e,_' reasons for"',;

R g e. R
~being in the hospital,, and their use., of hospital resources in each_"'

"'hospital episode will differ accordingly (-Young, Sw:Lnkola, & z,or_n,‘

:{’.—1992, p. 501)

‘I‘he underlying belief of this classification methodology, according
; ‘”)

_,to Bentley and Butler (1982), J.S that physici(ans diagnose and treat'_-"'_-'
'their patients based on the knowledge of immediate symptoms and not on
:’_-the ultimate diagnosis which may’ be confirmed some days after the',’»_ -

patient has been adm:.tted (Bentley and. Butler, f 1982) : Patient-’ L

_"1& \,

vManagement Paths can be developed with a three step process . (1)
'patients are grouped based on manifest symptoms ) at the time of:‘,'
_-admission, (2) the diagnostic and treatment serv;\.ces that are available__'

and applicable to each patient admitted are identified, and (3‘) the-z_,

EJ

paths or algorithms are . weighted (by cost) to obtain an index that
reflects the relative cost of each type of patient (Bentley & Butler,

. 1982, Young, Swinkola, & ZOrn, 1982) ‘ Owing to the vast number of'/ L

v
[

,_categories that could result from an admiss:ion-based classﬁication,

system, this methodology was not developed with the intention of -

. capturing every unique disease presentation nor are the diagnostic and

treatment algorithms associated with each category intended to be"‘v"'"'"

exhaustive.. Rather, patient management paths describe the diagnostic.

-

'fand treatment components of a’ "typical" patient (Bentley & 'Butler,":_'_;“u

R

1982)
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Various studies have 'shown that severxty-of@lness measures

»

s account for some of the variability in resource utilization uithin bRG
categories (Horn & Sharkey, 1983, ‘Horn, - Shax:)tey, hambers\Arn, 1985) 0

&“, McMahon and Newbold (1986), howe‘ver, pointed out that most studies to B

| date have "":' “°t attempfed\r@ assess the effect of other known sources faN

L. o

of resource varmtion such as\differing physician practice patterns"‘”

(McMahon and Newbold, 1986, P 388) 'rhey also alluded. that often in _' L

these studies, there was an implicit assumption that resource; are used

&

in direct proportion to the severity of the patient which often may; not

NET
. be the case if further medical intervention is futile (McMahon and

«

.

Newbold',- 1986) Recently, it has been shown that in the trimmed
.,', ) ‘> * '.'.
; surgical groups .. significant amount _of sidual intra-DRG
variab‘ility is accounted for by the physician" ::( E

_ ahon -and 'Ne_wbo_ld, .

Three major ‘applications of classification v methodologies Were
'reviewed Disease classification was the earliest classification system

developed and used in the health care field _. The limitations of an '.

: etiologically based system for resource allocation, however, stimulated

he development of alternate classification methodologies.., Patient
classification systems were designed to categbrize patients according to ":m'"‘f :
._.vobserved similarities of patient oharacteristics rather than diﬁase

; etiology 'l‘wo methods of ‘patient classification were 'described

'»v},'Classification by levels of care entailed categorizing patients_

T according to the amount of direot nursing care needed."




: categories:

and access characterize the literature published on the utilization of"_ BN

vhospital cl}assificatiori systemsﬁr
T

A I
PN

clﬂsificatiom sglemes, on the other hand, were developed to fac:.litate .

the plecement of patients into the most appropriate program of fac:.l ty " .

according to their needs.

resource ‘use. aand to promcte equi ‘able, réource ﬁloca ‘on dec

were de loped.
“to measuring case mix focused on su

of beds cr clinical services. The direct approach‘ relied on large°se, '~

t -

‘- of patient specific ,data t(o form relatively homogepeous diagnostic

gl : .

i categories The latter approach was shown to mor;jac’curately explain

)

differencep between hospitals : Currently, the DRG class:.fication system :

is the most highly/develdped system for measuring hospital case “mix.

_.,_,'_.

pr'oposed ‘in an - effort "to produce ‘more homogeneous diagnostic'v'

'S I ’ .. 2

: 2.3 Concepts Related to Bealth Services Utilization v

?ertinent to this investigation are the concepts related to health:'

e services utilizat-ion._ In order to allocate resources with efficiency‘

.

and *veffectiveness, " an v"understanding “of utilization behavior is

o~ . . . /‘

relationships among ‘the“ concepts of need, .demand, accesS' aﬁd

y -

tilization. and (2) determinants of health caré utilization
‘2.3, l COncepts of Need, Denand, Access, and Utilization s

: A plethora of terminologies defining the concepts of need, demand:

iy P

.

However, several approaches to measuring severity ‘of illness have been o

-

&ns' Vo
5 - . 1 PR | .

'imp‘erative.ﬂ Two COnceptual aspects of releyance are. rev:Lewed _'(l:)f'-



e - ‘

"health care Often, th'ese" 'viords ‘are. used in,terchan"‘

‘ indicating the ambiguity and controversy that encompa s them

_' Need appears to be the most imprecise of these co’cepts and one‘
. S

thatqs difficult to measure. B 'l‘his is, perhaps, ,"because J.

. -

ly by_ authors. - s

perception’of need is likely to vary from patient to patient and-'x"* '

“'}physg.c:.an bo physician“ (E‘uchs,‘ 1968‘% p 190) There are at least t o
" 'perSpectives in ~the li,terature on need - that os the individual and that
of the provider (Aday, Andersen & Fleming, 1980, Donabedian, ‘ 1973, Hulka'
.:& Wheat, 1985) o Feldstein‘ilQGé) and Boulding (1966) declared that the-“v

' need for medical services was the amount of ‘care that the physician"

- _believes is necessary Ohmura (1978) described need as an individually

perceived state that occurred when the person made a decision to seek o

‘ lmedical care v It has been further state by Donabedian (1973) that the
concept of need should be used to describe "...states of the client that
c,reate a requirement for care and therefore represent a. ’service-'_.b

' requiring potential“' (p 65)

’

- Some researchers c0mbined both h'" consmner——and——provi:der
"_"perspectives in an attempt to clearly define the concept of need‘
B MacSt'ravic (1978, P. 4) stated that .. need is first defined by the_

consumer's decision to seek health services, _then by the professional'

: ‘.decision to render or prescribe health services to . a given patiem;,,_ L

3

bonabedian (1973) pointed out that when the perspectives of consumer -

: (patieht) and provider (physician) are incongruent, the reault is

“nm?f-"n‘ed" (unrecognized by either provider and/ox the client) ;

-Despite the fact that need has in some cases been defined strictly !rom

a corfsumer perspective, it appears that generally, this concept is more

: Wl-';... B

o ..
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'accurately defined by those rendering service.

. The conflict between individual]ﬁhperceived need and. medically-

L Z;‘

d&termined need appears to originate firstly from the reality that the
pat@;nt does not have the uedical education, knowledge, and training_’f
that the provider has to confirm need (Boulding,,1966) and secondly,
from the lack of a: clear definition of health itself Donabedian (1973 .
. . R . ,Hw;' .
p 64) noted that E T
. . s : ERREE S
,Congruence in the definition of need should ‘increase as
clients learn more about the professional Vieprint through,‘
- formal education and - through personal experience  of ‘medical .
"_care, ‘and as professionals broaden their own v1ewp01ntsrto

‘embraceé nonsomatic disease. and to acquire greater sen31tiv1ty'
;'to the interrelationship between social and health needs.

’Planners, administrators,' and .other, professionals in the‘ health

- care field recognize that health care resources are. not limitless,
Also,. there' is’ an':urgéhdy,‘ in the face of rapidly riSing costs, to
allocate resources in the most optimal way, that . 1s, it 13 1mportant-to

identify those in need of services Owing to the problems of clearly i

: . ,;ﬁw

defining the concept itself, it is difficult to operationalize need and o

' according to one author, ‘the concept of need is ", ..of little value fon4~

- analytical purposes (Fuchs,' 1968, p 190) However, the_'effortg-to_; .

'

quant7fy the need for health serv1ces has been made Measures'ofvneed e

range _from: shose that are - diagnosisebased (Goldfarb,, Hornbrooh-;&n:};'

Hiqgins,,1483, Hurtado & Greenlick,,1971j to those that are based on

symptoms amﬁ on the individual's own perception of him- or . herself (Adaplf‘ﬁ
& Andershnﬁ'1975; Phelps, 1975) v The results of: some studies conducted
v .

to evaluath the impact of need on utilization of health servxces lead to

"the oonblusion that need is the major determinant of use’ of health care_

.»..' N
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- serwices (Hulka & Wheat, 1985) while other researchers concluded that

there: is no’ relationship between -need .and 'intensity of utilization e

(Wennberg, 1979) , The conflicting results could be caused, in part, byv'
= the definitional problems with the need for health services
Also found in the literature were a number of definitions and‘

. ‘4‘ s ,.‘ . V' . . B
I meanings for the demand of health services Although a. comparatively

elusive term than need, the concept of demand itself has serious ":

: iﬁ*knesses and limitations (Boulding, 1966) . Boulding (1966) described B

©

" the demand for care to be what the client wants while Phelps (1975) B
defined demand ‘as: the "number of . people trys.ng to'obtain medical"‘

ser'vice_s"' v(p 105) Feldstein (1966) dichotomized demand into 'initial :

. {
deman‘d" (initiated by the patient) and ’derived demand' (physician'

. .
initiated) . Feldstein further stated, however, that in order to explain- :

the useA of health care servi‘ces, the supply of resources must also be '

’

' considered (p 129)(

~ . o PRI ~ .

Rather than considering the concept of demand in isolation of other'i A

R pertinent factors.' same researchers have defined demand with referenceV

B

. to; need Warner, Hol'loway and Grazier (1984) stated that'aeed and-

demand are&notssynonymous terms. ‘but - that to forecast demand' the need"

for health services can nfmé‘if ,ignored ‘ The authors developed a model

Sy
el e sl

illustrating two overlapping circles R one, circle representing the ‘
” . -

[}

-representing the amount of‘.

' services seﬁght. Demand, then AR 'fined by services both needed and_:_:

t s’o\'xghﬁlus those services «s'd\ight but not needed (p. 255-256) Griffithv"’
(1972) also related demand and need. First of all, he divided demand”v

'explicit demand’ (explicit requests for services either by the‘g.;




patient or the physiCian) ang- 'unexpresssed demand" (demand which is not.‘
; :."‘.translated into exle.Clt demand, often because of resource shortages)
Griffith (1972) summarized the’ distinction between expliCit demand,..
’unexpressed demand, and.need by delineating six poss:.ble states in which
'a patient',coul’d be:. (1) with need, without demand, (2) with need, with‘
_ unexpressed demand, '(3;) with need, : with expliCit demand, 7(v4)‘_ with'out
" need, with explicit demand, (5) without rﬂed, with unexpressed demand, 7
K and (6) without need, ‘p?it‘hout demand (p 21). .' Review of the literature.
indicated that, like ,need,,‘ demand is g»lso defined according to - two
perspectives 4-"that of the consumer or patient ‘and that of the supplier
. In addition, : the ‘concept_ _of' need plays an important role inv determining LB
aema.nd- | : : . , o .
'rhe concept of access has been referred to as a multidimenSional

one - (Andersen et al., 1983) :Ieed, demand ‘and u_tilizatiOn are terms

'often found interépersed in the literature on: this topic Andersen-et .

.

PR

':all. (1983) _stated the

ythe‘;e we re‘ two main themes regarding ‘the access .

f..concept (1) -vaccess is equ wi.th characteristics of ‘the population

such as family income and attitudes toward medical care, and (2) access'
is equated with characteristics of the delivery system such as the'

. ,distribution ag%‘ o nization of manpower and faCilities Aday, |
. ;t i ‘. : I‘J i °
. l . R 2 .

R Andersen and Fleming (1980) haw::e deiined a¢cess ", ..as those dimensions ..

E T
, ;which describe .the? potential ahd nagzual entry of a- given population
( & o

e 3 ‘!a.
group to the 'heaith care aystem" (p. 26)" They,further described

'_ poténtial access as the proba 1 v of ari \indi)yidual gaining entry into
it .
‘x‘l:he health .care system, - the entry being influenced by both thev

,r

s

structural characteristics of the system and &he perceived wants and -
%nh : : e s



needs of the individual‘ Realized. access. on the other hand ref ects the B g
utiliration' of services and is evaluated by consumer satisfaction vand
utilization indicators Aday, Andersen and Fleming (198@) believed that
B greater pars:Lmony in describing access levels ca&l result if we

] . RERAPR - “.
develop a better idea of the relationships _ among the plethora of

vimiicators currently used to represent the concept" | (p 27‘)

-The: concepts -of need, demand, ,and access have been defined in many L
ways and often used interchangeably depending upon the orientation of
the researcher and the purpose to which the c::ncepts are directed
.'However, the c.oncept of ‘Eutilization"‘ is rarely defined explicitly in
Athe. li_terature.,,' heed, demand and access are terms which appear to
iintéract to:.' ‘describe, forecast, _ and evalu'ate the'utilzation- ofvhealth'
“serv:.ces. Aday and Eichorn (1972) have summarized the indices ‘used to
-.compute utili“zation in a’ research bibliography Some of the indices
3:ed to measure phys:.cian utilization are number of visits, type_ef"_

lvisit and type of physician spﬁialty. hospital uti-lization indices

_consist of volume of services consumed, type of hospital, type of

services and type ‘of admission (p. 11 13) _ Ry - _
2 3 2 Determinants of Bealth Care Utilization S ' » e ;

In light of the vast'.nnmber of variables which appear to affect the '
utilization of health care services, researchers have attempted to

———

- categorize the determinants using various approaches Hulka and Wheat

-,(1985) reviewed the literature on factors influencing health care

- Cath

. _utilizaton according to five categories. (1) health status and need, (2)

demogra_phic : ch_aracteristics;,; . (3 ) physician( availability; : (4)

>
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'organizational characteristlcs of . Healt

seryices} and I(Sl{
‘financing' mechanisum -\ Earlier;' Anderson (1973b) also xreViewed five_;

ff different approaches that have been used to ‘study the utilzation of)

-'fhealth servicesq,’ these H'are; 5(1)~f soC1ocultural approach,_‘ (21.
,sociodemographic approach, '(3Y§d. sdcialépsgphologlcal approach,h ‘4).'
_organizational approach,~and (5) social system approach l Acknowledging;o

fthat the last approach is often employed in’ too narrow a fashlon as are :

e

‘the other approaches, Anderson (1973b) suggested that the soc1al systemf{

'»“model that' develops causal .structures, y be\ the. most ’valuable"
N ; _ _
methodology to provzde ins‘ghts into. utillzatlon behavxor. f< -

Andersen .&.Newman (1'973) condensed the aforement:.oned approac-hes_

’_into three categories. (10 societal determinants, -(ZJL organlzatlonal
'determinants,>and (3) 1ndiv1dual determinants thChjwlll be dlscussed in
“,the following sections i 'i '_ S

*2 3 2. 1 Soc1etal Determlnants : L -

' The main societal determinants of health utilizatlon are technology

;and norms (Andersen & Newman, 1973) Technology, in some instances, has

- _.o e

. had a negative impact on ‘the utilization of health services Andersen :
anleewman illustrated this~point,when they reViewed-th‘ historyLOf:
. S « . .
tuberculosis treatment 'And the decline in the use of B hospital'

:

4services that can , be attributed to public health efforts (p. 103)

-theo other hand, other technologlcal developments in the fleldsf of
e
Tsurgery, radiology,tand nuclear medicine have decidedly increased the

,‘utilization of health services (Andersen & Newman, 197%). »
' There.is.little’doubt that the[adyances made . in medicine, to_this».

e AL

-



effect on utilization patterhs R4

Q‘S‘ﬁ ’

) date,» have resulted ‘in the eradication of sotne diseases and “‘?&g

e . .,9’ . . .
lengthening of" life expectancy (Bussell, 1976) H’owever, there are some ;

_less desireable repercussions from the rapid medical technological'

’advancement. ' Fuchs (1968) put forth the problem of the -"technologic a

- imperative" which implied that the medical profess:.on used the ,"latest"

" ;,;
K3

-treatment withou perhaps, weighing benef:.ts‘ against cost!s In this

"_regar'd, Wennberg (1979) concurred with Fuchs when he snggested that .
= } b s 2
:vphysicians do not do their best "...to learn about the impact of ! new

L medical technologie on patient outcome before advocating their adoption‘v;
‘_into routine practice" f (p. 121). 'j Assuredly,. the develogent and':z :"‘
application of new medical technology contributes to the utilization of e

-‘health serVices and subsequently to health care costs

Societal norms'also affect the:- utilization of health services
| According‘ to Andersen and Newman (1973)‘ S _ ! f’

‘-
.

' The . normative component of the societal determinants can

‘ be reflected through forml . legislation - as : well .as
. growing . consensus of beliefs and - homogeneity Jof - values
‘which pervade the society (p. 13)

T'They further stated that the soeietal norms which have the greatest_., :

:'ff".to."jdo with‘ how. ’medical c'ar_e is "
' financed (Andersen & Newman, 197§1¢ /
Prior to the mid 1950'3, Canadians weré largely responsible fori"

.. 4

financing their own health care.< 'I'oday, however, Canadians have accesa.; .

~"v‘.,to xnedical care independent of their financial situation." 'rhis "public":??‘_-"

. «

3

'health care system was the result of two federal health acts.. 'rhe

: ,"'vHospit'al and Diagnostic Services Act of 1958 providsd £inancialf'f‘ :
AR, e ' S
fassistance to provincial hospital i plans that nade ptepaid cmtq .

universally available to all canadian residents, including diaqnosticf-:j“

Ty



.ser.vices 'b.t'o - -patients and a broad range -of. out-pati_

o~

o fne’

vformalization /of insurance coverage, - together v wit'hv ‘ reased "-bed"'

- availability, provided no. incentive to use less expenSive facilities or

methods of treatment (Meilicke & Storch, 1980) _ Ten years 1ater, ‘in»

1968, the financial barriers to medical services were removed through

the Medical Care Act Though an - immediate rise in hospital utilization

followed the passage of these Acts, the rate of increase stabilized'- |

L after a few years (Meilicke & Storch, 1980; -Vayda, ‘Eva‘ns & Mi‘ndel'l,

#w :

: ~As medical technology increases and consumer awarene,ss heightens, this

_ ‘paradox~ is_ li_ke‘ly_ to sharpen. '

_2.3.2. 2. Organizational Deteminants v R A .

'1979)

Despite ‘the stabilization of high utilization rates, the consumers'. :

) R N

“of health care haveﬂbecome increasingly informed about ‘the "product"'

IWhile enthusiast,ically supporting the medicare princ.iples, consumers.
'.have %tagﬁished an. ethic that rplates to a right to health care (Maher, s

,1987; " .2\3); While public expectations toward health care rise, Fox

E” . ‘I 4

‘(1980) noted the preoccupation with medical uncertainty J‘ In his
article, E‘ox stated that v"public tolerance of medical uncertainty :
appears to have diminished, and indicmation about its persistence -'-has ";

B gr‘own" (E;ox, ’1980,‘ p,’ 19) Thus, a paradox exists whereby Censumers'

demand and expect the medical field to solve all health problems while;

___at the same time the’y are apprehensive about the s:.de—effects which may

‘ result from ~the endeavours to alleviate those problems (Illich, 1975)

A L]

" A review of. the literature indicated. that components of the health_';‘

S . T ° Y



.v..physician manpowe.#and spec:Lalty !‘nir.p S T

f’ :.' A ‘59‘ .

. -'\

-'care system itself were.ﬁactors to be conside'red in the study of health_‘ e

o

‘serva.ces utilizatio The major fact were ho%pital bed supply,
. ‘k Qﬁ’ﬁ i

.-.‘

Roemer (1961) tested the hypotheSis that the supply of beds was: a; ]

v

-_.,‘major influence on the hospital utilization rate. . His finding, that'}':s-”'

"the number ..of hospital beds... substantially determined the hospital .

'utilization rate of the local population" (p | ) is often referred to_""ﬂ"i'" ;

'1984,_Harris,_ 1975, Knickman &, Foltz, 1985,_ Rogatz, 1974) but some
*studies have suggested that the effect of Roemer s Law is mediaf.ed by

- phyisican behavior (Rothberg, 1982) , . f" -

: (1973) examined the extent to. which bed and ganpower use,‘ expenditures
'and utilization varied ‘mong hospital service areas"‘in Verﬁxont .The
i concluded that the supply of general surgeonqs had a posti .e impact on

: _?'the surgery rate and tlm t‘hose service are?‘ with a_ highe,r suppl¥ of

as Roemer s ‘Law: an increase i‘n hospital bed availability' 'ill lead t°, E
: an incrfpease in utilization The results from a number of later studies

; concurred uith -the postulate. (Anders.on, 1973a, Cannoodt & Knickmanb

AT
o .

o>

received considerable attention.

: supporting the notion of supgly-induced demand p.Wennberg and Gittelsohn ,

I‘

£ i

Vo .‘ -j""~' N

et
]

.physicians who do not perform surgery have lower surgery rates... Other

studies conducted in

»",'Morison & Anderson, 1976)

-

x S 5. : ."

e
" ’

. . . 1 {
' rious par::s of Canada and the U s.. have also .

: . _ P
correlated the supply _bf hysieians and,/or, beds ,with. inoreased

'4_utilization (Bunker, 1970, Le ia, 1969,. Stockwell & Vayda, 1979, Vayda:

.‘p..

Despite the overvhelming evidence to support the hypothesie of

e



supply-induced demand, the‘re . ar'e resear‘chers" {mg - 'refute . ."__he‘,;_..

supposition " 1In Weil's article, "Do more physicians generate more

hospital tilization?"' * he - concluded that -'Y..v.once there _Yis' ;a -

K

-'sufficient' number of phyisicans to meet a’ serv:.ce area s needs, addingi

physicians does not necessarily increase the total volume of patient'

days"-‘ "" (Weil, 1981, p W,}lensky and Rossiter (1983) and Berk,

XN

Bernstein and Taylor (t?aafa "ecg data’ from the National Medical. Care'_: ;

Expenditure Survey and in" their conclusions,_ concurred w:.th Weil_
regarding the supply—induced demand postulate - More recent studies have
supported the supply-induced demand explanation in general,_ ‘but hav&
.noted the interactive effects of nursing-related variables,- admission—
..‘related 'variables (Cannoodt & Knickman, 1984) and the availibility of

~ beds in long-—term facilities (Knickman & E‘oltz, 1985) W:Lth_t;he_,

controversy surrounding phys:.cxan-inducement demand,, it _is © not .

surprising that the issue of un"ec 'Vssary surgery has emerged in the .
T A . : s

- S

'literature._@_ there was wide geographical_

w

dif-fe‘rences,in surgical. rate‘ ,these differences in use often

did not reflect differences -ebd' for surgery (Ro_os &. Roos,‘ 198_‘1',‘_'; g

1982, Wennberg & Gittelsohn, 1973)4. - In ap effort to curb unnecessary

o.perations, second ‘ opinion "(S(')v) "'T'bconsultation programs . have been '
initiated in bsome areas ‘. 'ro evaluate these programs, cost-benefit‘
studies ‘were conducted and thei researchersﬁ concluded ‘that. so programs'
were clearly cost effective (Martin et al e 1982, Ruchlin,’Finkel &_ L
McCartzxy, 1982? } However, Brook and Lohr (1982), while acknowledging'

the deterence of surgery and the financial savxngs that were realized ‘

with the implementation of SO programs, pointed out that they most o

.



' LT .
R .
e

*

b.likely prevent “the . performance of elective o&erations at a time whenf o

wi

i‘and unneeded surgery...; (p,2f.

A
A

‘“”volume generally had lower nmrtality rates (Bunker, Luft & Enthoven,y;g[

'7:demographics ,ii;‘ ; R

i . . . -

‘] mhe: issue "bf[ unnecessary surgery provi

researchers to explore the relationship between vgat.*

e -

adverse outcomes (post operative morbidity and/or mortality) ' Various .

e D

studies demonstrated that those facilities that experience higher i.ﬂ;

i1982, Luft, 1980,-Luft, unker & Enthoven,.1979, Maerki Luft & Hunt

‘A

:.‘?" 2

d.-ithe patient is at lower risk of adverse sequelae...and deter both needed y-'"

ded. . the impetus for ~.55

of surgery and,yr'”

11986) Homever, these studies have been unable to establish whether o

higher volume lead to better outcomes or better outcomes lead to higherfﬁf"

'volume- Irrespective of the causal pathway, regionalization‘ ofi

selective surgical procedures was supported by the research

'y

2.3.2.3 Individnal Determinants ST R R

-

9

r

,have an influence on health services utilization, more attention has"

"beenA placed, on.'various demographic characteristics ,gs explanatory [

R LR

?believed this' occurred because the focus of many of the early.

J

L

Though societal and organizational determinants have been shown to'” -

"variables in the study of health services utilization._fRothberg-(ﬁ382)f7'°

e N
cantributors (sociologists and public: health researchers) was ..

R A

Andersen, in 1968,vdeveloped a seasential, behavioral model whichﬁfr

i®

medical carerk This widely used theoretical £ramework was made up ofg.‘

: fthree components‘ (1) predisposin%rcomponent. (2) enablimg component;fgf

-

"illustrated the conditions affecting an - individulal' decision to seekaf'



o

: and ,( ) illness level (need) ' PredispQSing variables swere thosei

:individual caharacteristics that existed prior to. the onset of illness »

I3

by which the propensity toward use COuld. be predicted (Andersen &}3.f"

FRPRI

'v.Newman, 1973) | They encompassed three subcomponents.p(_) demography,p
;(b) social sturcture and (c) aé%itudes ‘or beliefs‘about medicaf care:
';physicians and disease.' The second component was labelled as'“enabl:;gﬁtw
L N

':owing to the fact that despite the Predispostion of indiViduals t05£séi,;§'

-

health services, ‘there Tust be some means available for them to do 50'

An enabling factor was defined as ng condition which permits a family to‘-;ii
vact on a: value or satisfy a need regarding health servxce use" (AnderSen f‘;;

',.

& Newman, 1973 p. 109) Both family elements such as income and healﬂh

insurance and comm

B

‘elements such as ratio of health personnel and ‘
2 : g

e facilities “to.. the population were; incorporated 1n the enabling

B component. The. third and last componeni is that of illness level. »

: ~order ‘that utilization of services takes place, a person must perceive .

©

. illness and‘the need fdrrcare.' Additionally, an evaluation by medical

._.,‘ It PR
. .

' Age has been . described as an immutagie variable ",..related to use

iof health services through.( ts biologic contribution to morbiditiy and

‘mortality (Hulka & Wheat,, 1985,; . 446) A variable frequently
7‘analyzed, Guzick (1978) found that there was a U-shaped relationship
,between -age and health services utilization - bottoming out in the 5 17
veage group Wilspn (1981) investigated the characteristics of hospital
i'wuse by the elderly in 42 lower penineula Michigan communities ' He.noted »i

the‘,"elderly have a4 mean: level of hospital use . approximately four i?t

times that seen. in the general popualation“ (Wilson, 1981, p 332)

. . e v . .



both the perception of symptoms and utilization rates for females"‘-j ‘

"J‘_.“\that with respect to - admissions,‘ females had A consistently higher

e

! 'rhe : results

’I'he relevance of sex as an influencmg faCtor in health aervices‘f-{-v-"'.

utilization was investigated.‘ Andersen & Anderson (1979) examined the

s

f_'_trends in the use of helath services over a number of years and found o

. f,_'--j_admission rate than males. due. mostly, they reported, to p tegnancy and- L

-';complications of pregnancy Hibbard & Pope (1983) and Hulka & Nheatf_-

('1985) also looked at gender and its role in he th care utilization. .

s :-,

demonstrated by Andersen & Anderson (1979) More s

by women than rnen and one study found that "women have a greater,f‘

+
.“\ R

interest and concern with health and that this factor is important to'_; :

.

(Hibbard & Eope,O 1983, .p‘-."'"'. 137) '.l‘hus, there appears to be some‘.'__v

- ¥

’,!interactive rela.tibnship betWeen a womens s concern with her: health, _ her'- :

3 »-),

-perception of various symptoms. and her utilization of services.:*'_i:’.’:

? -

o -controlled (p 447)

wPe

; However, Hulka and Wheat (1985) referred to vork done by Nathanson in'_. P

5, i :': .

193 which found that women’s greater utilization of health servicea

isited even when thein higher levels of perceived morbidity were'

S e e

2

, A number oﬁ studies have provided. eviznce that ethnicity haa an ‘,"

CoRA
‘L ,two etudies both of whi,ch found that uhitea used more health aervicea o

w;', l"

'\——’
S

effect on the utilization of hoapital aervices. Rothberg (1982) cited

‘.\

than nonwhites. However, in a_“recent article, Wilaon, Griffith and‘*

-~
»

use (in the“US) ,»as.'

'of thesp studies concurred wi h the above trends';,

were : reported —_



' elationship between race rand utilization - Wllson,iyﬁrlfflth and

.1Tedeschi (1985) found no statistically significant difference in race-;“f

higher use'by blac ; igher morbidity and lower socioeconomic status

Roos andvTRoos (1935)' in an effort to discern whether surgical rateL :

Aol

variations: in: elderly people reflected nealth or _socioeconomid ’

P~

characteristics found that those arejs with disproportionately large,::

)J -

numbers of - Anglo-Saxon parentage had high surgical rates a8 well as"

'those areas that contained ‘a nmre educated population. ﬂhe high rate

,areas were not characterized by a- population that was’ diSabled and off

i1 health. S o S .? R

Age, sex and ethniCity were not the only influential, predispoaing ’

: factors studied Other studies have related nmrital status (Morgan, ‘

ST

P

. ﬁf; '.'ih; ai-'7iﬁ f'; - .b_.;)_fi' i:54f

‘?;

:‘1980), social networks and social support (Berkanovic £y Telesky, l282;u1"

‘Blake, Roberts & Mackay’ 1980), fitness and lifestyle»(Shephard, Corex,f

Renzland & Cox, 1983) and employent and the senSe of well-béing to the .

":“:utilization of health serVices (Wheeler, Lee & Loe, 1983) Most studies

l"

-

were of a multivariate nature in an attempt to identify factors singlyAﬁ.u

i

affecting health ‘services utilizatibn.» : However, -the' complexil .

.relationship between demographic variables (age, sex, maritd@ status),

P

.., N
%2

social structural variables (race,”occupation, family size) and values"

6 .
andlfttitudes toward health care precludes any definitive conclusiop
. o ..\j
uith respect to the exact effect they have on. utilization "

2 . Y

Though individuals may be predispoSed to use health care servicesug‘f

the means must be availablo for them to do so. Enabling conditions can’

':be measured by family resouroes (insurance, regular source of care) as

-

2



- .well as community resdgrg&‘l

increased in Canada Aalter,f McDonald & McDonald, 1973,

’Greenhill & Haythorne, 1972, Va

i.United States (Berk, Bernstein & 'l‘aylor,‘ 1983‘ Benham & Benham, 1975;' '

"; Morison & Anderson, 1976) and in thetd..

»Phelps, 1975, Shortell, 1975) Family income, therefore, did not appear3
: to have a large influence on utilization owing to the ;availability of
insurance (Roos & Roos, 1982) 1t was. further shown that reduction in~ :

out-of-pocket cost to the poor was an important reason for increased{ﬂ

: _"utilization (Aday,_ Andersen & Fleming, 1980, Andersen & Newman, 1973)

The interim report from the Rand Health Insurance study indicated that’""'

those covered by comprehensive (free) health insurance used ‘more healthr "

" care. services than those who shared the cost (Korcok, 1984 Newhouse et

‘ al'.,. 1981) . The question whether or not the increased use led to
) i ‘.ﬁ.;a)': -

improved health was investigated in the second Rand report.," Thouqh it

" fwas reported that "free" health insurance did not lead to’ improved’__-:

Ahealth status, weaknesses in the study such as limited measures of"

»health status and the exclusion of the young, elderly and disabled

@

“population groups precluded any mea‘ningful comparisons : of overallu'-—v-

‘fhealth. 'f1.t,rl,fi.'f‘-‘f‘j?,sf 5 '"l-“f"f"-.' Lf,-- g

‘A regular source of care was cited as an important enabling factor.: |

l-larris (1975) stated that the way peOple use hospitals depended on the. e

v

. ,i.way_j med-ical_ '\,care- ;",‘? delivered to thexn Aand the type of resources_-.z s




f‘stated that "People without a regular source of care and with long‘v.'
: waitingitime have the least use relative to need“ (Andersen, McCutche.
iAday,'Chieu & Bell, 1983,'p.71),' Distance and travelling time we
..fshown to negatively affect the utilization of serVices..aginers,_Gre

"Salber & Scheffler, 978) ' However, owipg to .the interaction w1th other_

availablevfto them.-»' The"dimensions “of 'accesswﬂto medical carev were'.-"

x

4 explored by Andersen et. al (1983) and they reported that a particularly

’important enabling condition was a regular source of care. They further

predisposing and enabling factors (Wéiss & Greenlick 1970), it wasd
i-difficult to discrim%?ate what exact effect they have on utilization

Berk, Bernstein~& Taylor (1983) found no difference in. utilization of . ..

health'serVices,by rural residentsjwho had 'longer travel'time (than

urba“residents) to the SOurce of care.

v

haracteristics of the community can also affect the utzl@zation of

-

:ed predictbrs of hospital use (Rothberg, 1982) The conflictingv

. made it difficult to ascertain the degree to ‘which urban-rural

_ distinctions affect utilization : Traditionally,uurba@’residents used“

more health services than rural residents (Bashshur, Shannon & Metzner,}

2

1971, Greenhill & Haythorne, 972) but recent evidence illustrated that :

: the rural population surpasses the urban population with respect to. use'

'(Szafran, 1985, Maher,'1987) This phenomenon may be partly due ‘to the.

expansion and improvement of freeways and. roads connecting cities to the .

E

rural areas..A

"Given the presence of ~both predisposing and enabling conditions,<f.i

' the individual must perceive illness (Andersen, Kravits & Anderson,

e

Care The urban versus rural location was: one of the earliestv"'



. ’197‘5)7; "Need, then, is the Stimulusl or mo‘at direc':tvreason f_or health -

3 service use" (Andersen, Kravits & Anderson, 1955: p'G); It haa been

t

.further stated by Andersen & Neuman (1973) that illneas 'level "...is the -

o major determ.mant of utilization" "(p. »114) MéE‘arland, vFreeborn, E
.’Mullooly & Pope (1985) in a recent study on utilization‘,.patterna found
’that "'l‘he consistently high users were more likely to perceive their".
. "hvealth _etatus aa‘fair or poor... (pr 1228) and experienced a’ higher'b
' .degree of psychological distrese It was further reported by theae.
researchers that use of health services was unrelated to marital statua,
j'incom'e', 'occupation,_ perceived -aocxal- claes, .-‘smo_k'ing, and alcohol "»‘

‘consumption

233 Sxmary

N Two major aspects relevant to the utilization of health care were B

'.reviewed The concepts of . need, demand and acceaa vere interaperaed

. throughout the literature with the definitions of each often dependent-_'.{
on the writers’ orientation and purpoae.,'It was concluded that need
.plays an important role in- determining demand. The determinanta of.;‘
' :health care. utilizati-on- were reviewed -in three part”a -_-scncietal .

determinants, organizational determinants and individual determinanta.

‘.There is no . dov.@am that advancing medical technology has an impact on

hoapital utilization and costs.‘ Aa well, the norms of a aociety affect o

-the way individuals use the health ayatem, in particular, the way in:

5 -which health cace is financed.. Bed aupply, phyaician manpower andﬂ

apecialty mix are three elementa of the organizational component that

‘ -affect the utilization of health serv;cea. _ Individual determinanta were
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presented 'with reference.rto,‘a,'theéretical framerrk encompasSing'”

:°~predisposing, enabling and need components

.

S

2;4 Punding of leerta Bospitals
A major issue in the health field is the effiCient use . of,
‘resources Those involved in the delivery of health care in developedh

i”countries are aware of the ever: escalating costs of that delivery and of

Vthe necessity to bring those costs under control (Evans,-1984, P- 23).

In the follow1ng three sections two funding policies applied in Alberta'
1w111 be reViewed briefly as well as the subject of costs in Alberta.f

‘hospitals,.'

2.4, 1 Global Fund.ing .

: _ M S
The global budget funding policy was introduced by the prov1nCLal

government in 1971 in re3ponse to the growing concern of spiralingfhp'

hoSpital costs Initially implemented on’ a trial bagis in the four
provincially owned hospitals, the system was operational in all Alberta'

' hospitals by ,1972‘ (Alberta. Department ‘of »Health,, 1970) Global,

: ,',n

‘budgeting is’ described as: O

a system of government financing of hospital expenditured in’
~which an over-all sum. of money is granted by .the provincial
government to. ‘the hospital to meet it’s -annual approved
operating costs. The glébal concept is embodied in the fact
‘that, once the grant is made, the. hospital governing board Ras

* 'the authority and the responsibility of administering those

total .funds without direct accountability in respect of
specific expenditures (Chatfield, 1930, p. 11112). R

Inpact of Global Funding

1n revieWing‘the,literature, one problem of relevance to the thesis .
. ‘topic - became ‘apparent - the inequitable allocation. of ‘tasources to.. .

7
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Alber'ta hospitals Global funding is based on the premise that” the

.-

'agovernment; and the hospitals will agree on the standard and level of
‘f_services provzded by hospitals.j Chatfield (1980) argued that inequities

- LE

in resource allocation to hospitals exist because it is difficult to'h.
- arrive-at a tandard or quality of service at a mutually agreed upon \"'
‘AcOst;j ,Chat;j:id COntended that inequities are further exacerbated by
'»Ithe':fact that,*some' hospitals are more .proficient than others‘:in;"
-,negotiating for additional ruSZs ‘dk. z._a - ,-': "t:f‘; .

i Vanhooren (1981) concurred with Chatfield with respect yto :

N
inequitable resource allocation However, he believed the source of ‘the.

~ .

: inequities to be a result of the method~by which the global budget is a
calculated; The ba313 for the budgetary allocation is the previous

years a’ ocat on plus an incremental c ange: 'o,-recogn ze e -
' allocati 1 tal. change ' t ize the

.-fluctuation: in inflation and 80 sn"ff

o ..

nﬁof changing-workloads and
. v

: program'developments.; It is, beli ]that this'funding policy.‘\u

lfosters a 'use it or lose it' or"~' 7#, get more’ mentality among

" institutions (Coombs & Richter,~‘1986; -Vanhooren, 1981). Coombs and _11
lﬁgkchter.(1986) stated that this latter element ", hap not served us
well ‘and certainly has not met’ the test of equity (p. 21);

The global budgeting system does ‘not link expenditure with outphtv o
o

’(Evans, 1975), and some feel that if it did the result would be a more
".rational and effective funding policy (Coombs & Richter, 1986) ,Evans

(1975) claimed that since "expenditure data are based on inputs, neither-';r

Y

’ the hospital nor- Jhe provincial government understands the total costs o

'of inpatient care in a given hospital' (p 152)a_, -V,‘_ti‘h;fﬁ\‘h
Vanhooren (1981) not( only concurred that the global:'budgstingff"

-
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T - ?f“ _',IV,f‘fﬁ"ff3'7' ‘ ';,:_.e_ .'»j, - o » 70;:',
'system doesﬂnot link expend;ture wrth qutpu* bu* t at the presentfsystem;"'
”was a politicah tool on the part of the Alberta government to controlfuy'

t

':7hospital _expendltures (ég :38}L’?-:The real proolem, accordlng toj!

5?jVanhooren,.1s n"sr utillzation of hospital services and thls, he feels,

}Ls encouraged by the giobal budgetang system ~\He further stated thelv

2

‘e

;intent of the system 1s to provxde an arbltrary percentage of funds to'

7
hospitals and remain‘at arm’s length from any cost afiocataon decrs;ous

that mustobe made by the hospr}als ", know1ng full well that funds are'p_r
insuffn.cient to meet the demand or utllizat:.on of the 1nstrtutlons"
S .

(Vanhooren, 1981, p 39) ,;:’v,.*".[t}w':v;;gifi""‘_ »;'f?$)f‘.
S In summary, some of the problems w1th global fundlng afe

gl) lack of incent;ves for hospltal management to provrde therr most'

‘-“’__0 : : Tt

, effrcrent and»effectrve health "

: dellvery' tn_ g‘ '*f”b :pﬁ

\-' - Lt

~-‘\‘.- . . »ﬂ’.w s

hosprtals, and ‘; ;\fT:.’ B ff}f : ‘; u~;]" i,',';enrdi:“-i."

(49 inaccurate adjustments to account fdr the xmpact of rncreases lng

v L. . g
B o .

volume or program additions.. _ﬁ: . ..L»}i;"_v,~»:':'; ST
. " . D l‘_ O :. oy ‘.'.‘_ L ’ ‘r‘.v . r :.l'v ‘v - . - _-, ‘ ;v"»‘ i S LT
N Lo “~ :‘2‘.‘ . N
-2 4 2--Pilot ?unding 8ystem '-~_ : y

&:.2_,.

f’“~It has been suggested that if hospitél fundlng was’ based on a ’per7

,_it reimbursemeﬁt system, there would he.an immediate incentzve for‘[;

;1; the organization to opefate efficiently and effectively (Vanhooren,‘f

1981) In an- effort to alleviate some of “the problems associated withg3.
- : . . ,." ‘ } ," N . ; ."‘,‘
:“gne global £unding system, and to\ test an alternaue policy, the'hf

_ 5 :
\' Hoe"_tals and Hedical Care (DHMC) introducyd a volume-,f?

.k

¢ bepaitnent of



based trial funding system in three Alberta hospitals : Foothills S

' Hospital, Medicine )lat and Districf Hospital and Drumheller Regional
AN

Heal‘th Complex, The system was introduced in the 1983 fiscal year and ‘

continued for three years, ending officially in 1985/86
Under the Pilot Funding Study, the government's payment to the »

1.'- R

~

) three hospitals changed from a global budget to a payment per discharge : :"‘f
Variable funding rates for inpatient services, outpatient visits and
auxiliary hospit‘ patient days were calculated for each hospital and a';,v_-v
hospital's budget was obtained by multipling the variable funding rates" ‘“»

T by the negotiated workload volumes and adding fixed costs v e

e With this funding systein, the focus was shifted from a: global’_' -

perspect ve'j-‘to a’. 'unit’ perspective Coqmbs and Richter (1986) stated:'
,"?in limits, : "...the hospital may keep the difference orj‘

. allocate it to other priorities" (p 21) when savin?s were realized ' '

Published comments on the success OF: failure of. the pilot funding,,

"study are few. However, _ staff at the Foothills Hospital in Calgary f:"'

*‘. .

believe this -, .‘is a. more rational funding system and a more.effective B

S

plan‘ning and control tool" (Coombs & Richter, 1986-, p. 21).- Departmentsu'." ’-f'

in the hospital had more in%entive tg gontain costs ‘as well as deliverA

) "!|

/.‘ B

)

the necessary~qu£htity of services.

RV I -~

- . Y

r sospitai coata -

'."';"One qf the outstanding fes_tures' of the heelth ‘care; system has
- . been the ‘persistent: ‘zise 'in thecost ot hospital '_care, whioh_’ }
- 'accounts for Bome. 40'percent of the’ tot!al : & '
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: 1961 “to 1979/80 Two components were investigated,- population-basedilif
"indicators such as population growth and aging of the population and:‘ -
utilgkagion-based measures such as higher wages and prices as well asi;;;if
‘ - S . ;ﬁﬁ,-~'-- S
' greater servic&’inteneity B B _
L. . . \ . . - . ‘.' )
Auer (1987) stated that most of the increase in hospital costs did
P M ] . . “.‘ .
; not come from population growth ‘but from growth in per capita hospital :

} expenditures Furthermore, 'the increase in per capita hospital;i_gf"

, ¢ : R
'expenditures was caused not by higher admission rates but from higher:f>jﬂv

40 . B L ) . ‘..‘.‘,,

costs per admission (p. 20) :" LJ __v_* »-_J:';.‘ *e{i_:

err the past two decades, cost per hospital patient increased at - ;;iﬁ
an average annual rate of 1‘»9 percent in Alberta (increase in Canadah”h'
was 12 6 percent) . The inpatient care by the. nursing departnent-

accounted for 35 percent of the increase ‘while administrative and kuj;

supportive services accounted for 36 percent
. G s » ,\_ S R 2
L, It is noé%worthy,_ and perhapsm surprising, to find the‘.““”evJ_
S administrative and" supportive - (i.e., central administration,_iffxt L
'dietetics,v .plant- operation, housekeeping, laundry, ‘medical
' records, and . 1inen) contributed’\as -much to the ‘rise in :
x;.Cvahospital operating expenditures. as. all inpatient care by ‘the. T e
e nursing department (Auer, 1987, p 20) S v '

T

.

y : . B
.

' Diagonstid and therapeutic services, supplies and drugs, and education

B accounted for the remainder gf the increase in costs Auer (1987)1
RS &1,‘“ ” e P \ ; S o
’ further found that wage rates, prices of hospitalosuppiies and seryice
X ,‘_&. o N O K o _~ . ; &'., _"
; 4 % PSRN S

.

intensity were the key elements accounting for the rise in inpatient .7:~

costs for all hospital departments with wage rates accounting for abqut

, two-thirds of the increase in Alberta. f‘ ?;f’.::“

C e PR R : o Y

The previous section reviewed the global funding policy and the

i



;'pilot funding pfoject hnplemented by the DHMC Several 1imitations of_- S

-

. the global budgeting Concept ,were identified and so%ne resea:ohers.
.’believe a more rational funding program ahould be initiated to provide’
. inc‘entiv.es f°¥ °°St contamment and ‘more effective management of_’

'hospital reaources., On a trial basis, the DH§C implemented a volume-b =

':*.based funding project in three Alberta hospitale o Rega:ding this_,
‘v‘system, CQombs and Richter (1986) wrote that it is "_.-v.v.now the busiest

4

"I'department, not the noisiest, that gets funds" (p.. 21). The increaSe in

: ,,-',',' g . S
v costs in Albex:ta hospitala ‘was reviewed and it was ‘found that the‘ R

- increaae in per capita hospital expenditures was cauaed M highe: coats‘,v' ‘

- ‘ *

B per admissio .ﬁ"“ates accounting fog about tw&-thirds of the
L _‘ 2.5 Chapter Sumazy. - ..‘» ”._. \ e » o

- ; review of the 1ite;ature pertinent tobthe punpoat alnd' objective

-' of this tudy indicated thgt ' V i\ S
'*(1;)" B‘atienr. brigin-destina'tfon methodologies ‘are. valuable techniques R

S fof quantiﬁying patient care-seeking behaviors from a geographic

LR

. by

(serv,ice area) and a demographic ' ¥ JJ



:;care:ifield° .disease ‘classification,. patient classification,t %ééfj lf'
”vhospital classification . Disease classification represents the nwst :j -
i_iwidely used system cf‘classification, although the etiologic foundation'?f«;f

R .

: of disease classification 1imits its capacity to differentiate the. Wlde B

.variability among diagnostic categories - Patient clasSification by

__—.,,_’_,,'-r

'types of care and by levels of care were- 'eSigned to group categories of
?i patients according to' observed similar ties of manifest needs and

1,requirements for nursing care, respectively,‘ Although these two patient

’lclassification nethodologies vattempted to -effect wthe appropriate i’f“

N T, N ) §
P . i'< <

v)placement of patients and the rational allocaticn of staffing§personnel,

¢

_they were. not intended to facilitate equitabie resource comparison and»"

a
“ﬁ . ° B R ol !

;albocation among health care faCilities ’ ffhvthat end, hospital
.y . -

'3iclassificﬁtion was developed which attempted to differentiate hospitals B
.‘,on~“aq’variety of. dimensions.<i.f?hel inherent complexity and-'-

e N N

ff multidimensional nature of hospital output resulted.in the creation of

& = 'v-\v ....--_J.~..

numerbus indirect and direct measures for estimating a hospital‘s case

”

. v

*;Qﬂnix; The DRG classification systmn was found to be the most Widely

r ¥ 9 -

' applied, current technique for'directly estimating the volume and type A‘-

of cases treated by a hospital )
;(3) There is -an . absence of K- cohesive theory of health servipes

.\' z’utuizatﬁn._ F‘ragmented, conceptua.l. ﬁmodels ha.ve been developed but

there appears ‘to pe,_.ambiguity and qénerhl misundé'rstanding surrounding

.-z
‘1.'

vlfthe definitions and'interrelationships pf the coneepts relévant to-these\ {Q

"riy-vmodels.. In 'Conjunct on"'rwith the co‘nfusion regarding the ‘concepts of
I LA e e .
r

"ifnecd, demgnd, access; andAutilization, the research rsvealed numerous

;'.sociotal, health drlivery )ybtem, and individual determinants which



S

‘ -inflnence ~utviliia'iti-on; ‘-ho'évw'ever,: the' 'relati\?ed'? b' ‘impaét- of- theee ': fac'torv'sl"

"remains 'to be determined., Given that the determinantaq.of utilization

;are closely interwoven w:.th the concepts underlying utili.zation, thia

L

.outcome is not unexpected A = { o o
(’4)".."11;; glqbal funding policy applied in Alberta has_ aeveral.’ '

tions with regard to cost containment and effective management :

. e L e L
‘is felt by ‘some’ that ‘a more rational funding p(ro%ram.

'

,i ted.._ A volume-driven fundi&g project, initiated on a

d

~ C
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[N

The purpose of this study was to. explore the feasibility ;':O_"_ft._'

and to subsequently use these measures t:e compare utilization patterns
. . oS

- and workloads among selected hospit:als : and geographic regions in

Alberta.' To achieve this purpose and other associated objectives, three '

phasesiwere implemented- '(Yl_)' formation of a research strategy, (2)

development and manipulation of’ relevant data files,-"and (3) application
. . S o

of necessary data analysis strategies These phases are’ discus’sed in

: the following sections pe : _’ g .'
R J"‘ o B .
o LR

o

.3 1 General Research Str‘ategy S e -}- . o ; -_f';, BRI

.5

B

g .
<

A The conceptual framework to be used for this project was the "

LAY
4

hospital service population model prev:.ously, developed by Bay and

Nestman (1980, 1984~) 'rne model used both, hospital utilization data in

e developing population-based resource allocation and utilizatipn measures 5

“ ) <«

. terms of“ separation abstracts and census data ‘tabulated .by five—year age

8 C e .7 -
groups, se:g,' and. general hospital districts (GHDs) _’ With this !ﬁodel,
’“ , N .»»'“'7\:.' o .

patient originrdestination flow matrices were constructed and relevance

Y

and commitment indices were.. computed (Griffith"

l|'
o .
el ’

v Resbuccia, 'redhschin et ai.‘,' 1931, Bay and Nestman, 1980%1984)

»

addition,' it permitted' the derd.vation of ‘vari“us_ population .based

Population Index (SPI) Although then moglel develeped by Bgy and Nestman |

P

._4 BDI) and the Service




g- > wr 4-;. .
.utiPity, Application in the field of resourcg allocation was limited

-»

Ty L4

because of the lack of hospital outpht measures which refle’ctv reSource,.

: v.x_

. B W

I A

consumption and casemix variation‘ .f.’-'f, o . E ' :
..i "l I . \. AR é 'A\'v' i L . N
f'r‘ , Y s R SIS ..*1 K R P (B B
oy ~~ s +As a proxy n\easure pf resource use, the model developed by Bay and

; Nestmanr used both SEP (.the number of separations or admissxons) and PDAY

(th'e number of. patient days) The SEP measure ignored the varistion in

J ° o

'0

.~ resource consumption among various types and levels of patients. Thus,

AT .
. ‘.».‘ % i e -

it tended tp penalire sgcond.ary or tertiary care hosptials The PDAY

. was tconceptually sound. and offer,ed ~some potential f?r p‘ractical ;

o

v, measure had less varlablility than SEP in terms of resource consumption

.

Lj".?; actual implementation of the model because PDAY as- a measure of hospital

o ‘the d.eficiencies be remediecl and that the model be made more prsctic&l

R . ,
per unit (patient*d;ay ,'but it had signifioant draw backs in terms of

-

3

"V

output tends to encourage a longer stay. ‘ Further, both measures igncred
. RN

f'_the diagnoses or: procedures performed .a's well as. csse mix Vati&tion:

‘g’,wﬂu

thus,‘ medical input was omitted enti&ly.. The other weakness of. the

",:'__.model was the relative complexity of tbe computstional procedures which

Lo

L . [

‘ Although the ‘basic conceptual frameuork was retained from the

previous work of Bsy and Nestman, . fOr this thesis it was“’proposed that

» and accessible to hospital planners and resource mnsgers by (dd,imq the ,“

following £eatures," S “

S

DRG data was utilized 'inA the measurement ot hospital reeou:ce

R

."',;‘"inhibited practical" spplication of the model by heslth care planners.



B B TR SN IPE 1 2
' using this classification: systénvfas, a - basis “for ~prospective T~

reimbursement for ﬁtdicare patients, it prov;

dedfa-measure of'reSOurce_

futilization which was comparable with US dab ZHJEach separation from a’ ﬁ_~

d AN

e,,hospital jor the study year (1984[85) was assigned a DRﬁ_based_xeightll_l__

‘»ldseparations. The weights used were those used. by the Health Caref
':Financing Administration, the” U.S.v Department.‘of Health and Humanfu‘”
j’Services Further, the average cost per unit of

by all Alberta hospitals in 1984/85 ‘was used to "-;

V:each DRQ category.

Although there are controversies surrounding case mi"‘ mogeneity v

’within each DRG category (Horn & ,Sharkey,;g1983; 5Hor' 'harkey ;&

- Bertram, 1983,5 Johnson & Appel, '1984:i'May-'&. Wasserma it
- appeared that the DRG’ classification system provzded the se‘mirjﬂ--

'measure at the moment " Some- advocate incorporation of case ’-verity for,-”'”

n

ﬁf_case mix measures (Horn & Sharkey, 1983, Horn, Sharkey & Bertram, 1983),}757

-.’ C b L

_hard data precluded such an’ applicatien ~y",;;_:'f§¢,[;1’
- ;2) Complicated computational procedures was the second. difficulty fvm
. associated with the‘ original model. - This was remedied by the

'Agdevelopment ot a micro computer based user-friendly system The system

Y

I o
ANl L

took advantage of curreqt development in micro technoﬂ 43p, Et
. §3) Lastly the most recent PAS data available uere used 11984/85) 51

ny'(is- :he. patient QCParation tiles uere convertedi-ihto .;]guaabaiw”dé""’
L o e ‘ ‘ L S e 3
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Cal
e

‘5;1<;2f.“ 3;‘jf _ :jv e {,e: f”{"ij’;v“ff'zfa“i‘*gvd "f”ﬂyf‘:_y‘793"v
hospital by GHD data matrices whose elements represented. the total fl

number of SEP, PDAY, anﬂ USWE ’¥

V~(2) These files and other hospital or district specific information o

~

-_”such_as_number of beds, service populations, and operating support were fﬁf

“‘then, downloaded (transferred) to a micro computerlsyeuem

(3)_ Using LOTUS 1-2-3 and SPSb/PC, the files were anaifzed to derive L

o B

:"ipopulation based hospital and GHD,resource utilization and allocation |

"j.measurea such as USWERATE, ALOS, EDI an‘ SPI (Bay and Nestmang 1984)

ol v

'~'The analytic sequence that was followed in this study is delineated in o

PRRSIRE BT

"'3 2 Data SOurces &

The data necessary for the research were obtained primarily fromﬁy'

fﬂupfour~sources (a) Profes ional Activity Study (PAS) hospital separation:~'

‘Qr,abstracts, '(h) Statistics» Canada census figures,f;(c{- PrOVincialkiﬂ

— VIS

o Government annual reports, and (d) the U S Reimbursement Schedule.vi

B "

The calculation of utilization rates requires accurate measurss ofﬁf

g 4 ‘
‘utilization for the numsrator.. aospital separation~absttacts which are',

N _"}routinely colle ted and stmarized £or eaoh hospital ux ube:ta by the:f."-f
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_'rhe PAS abstracts were obtained from provincial government computer' e

. Variables of particular relevance to this research included (a) o

‘ ,age of patient on. admission, (b) sex of ‘the patient, (c) le 'h of stay.

S

- bl(.d) DRG codes, (e ) code of the admitting bospital, and (_ .-hosp:ital_-.-m '

J

L .“district corresponding to the patient' s residence. SR j S

SOme% caution must be exercised t}ahen the hospital separation 7

abstract is the basis uaon which the interpretations are made.v ’1\

Ko
_.;/’

-separation' abstract-- is required for every patient admitted’ to .a.':~

: hospital '. Consg ntly, " the-- actual incidence of disease may he-
g

"overestimated ow to the fact that people are often readmitted with

..
ok ’»

_'the same diagnosis or. transferred to a more appropriate health care. o

o ‘g‘ facility. ’ To partﬂﬁlly alleviate this problem, ta analysis alse :

incorporated patient days (PDAY) and weighted se aratio, (USWE) While '

: the use of the PDAY is a more accurate measure th%

‘ »,v"-' ‘an-:':..

e resource@used, ‘ there is the potential f’_ -.gias to o cur owing to the

lsEP. in terms of .

fact° that/ the :;[eparation is’ coded to the yda.r in which the separation
'—occurred, regardless of the year of admission. However, it was assumed';;"'
that this limitation ia minimal since potential distortions occur at_ N
both the beginning and the end of each year, resulting in a cancelling-

' out effect. By using DRG weighted separations (USWE)., the variation in

: resource requirement due to case mix differences among hospitals was
-,recognized._ L Sl e

3.2 1 1 Geognph:lc Unit o£ Analyais % ' , o

'ro £aciiitato comparisona ot utilization rates across goographic.?:.-

districts and examine patient tlou patteras, tha provinco vas dividodf- _'v"-z

Yo



BN

.utilization patterns. / (2) PAS separation abstracts record the hospital. o

- 82

_~into mutually exclusive and exhaustive geographic units Ut:\.lization v

JJ‘ .

(1) the size of the hospital district facilitates the reduction of data

'volume and at the same time does not: conceal significant differences in

% . N

" district as the patients’ origin, (3) census enumeratioh\areas (EA) do

according to ‘GHD; - (4)

v' majority include only one hospital Co

not cross political boundariesl thus enabling tabulation of census data,j

2

-

3 2 2 Census Data

“
\A‘t‘
i
S

. The calculation of per-capita uti_

A

measurement of the denominatOr which represents the number of potenﬁial

"‘""" ”ﬁ“%rs in”tﬁe g’éographic unit. Statistics Canada prov:.ded census data,'
according to enumeration areas (EA) for the year 1981 The Departmentr. B

of Hospitals and Medical Care (DHMC) tabulated thase data into five- _ .

year age groups, sex. and general hospital district . To ,make, the‘

comparisons of per cap:.ta resource allocation or utilization rates -

. meaningful, an adjustment of the age—sex disparity among districts was

Bay and.. _N_estman f_‘(1980, : 1984), :Ln conjunction w}ith age-specifio per

~ .

made. ' Two methods may be used to achieve age-sex adjustment - the

direct and the indirect methods 'rhe indirect method was chosen owing

to its less complex mathematical manipulations, ‘in addition, the‘

N

-~

to the smaller district populations. . The weighted-sum ap&roach as in'

Y
. Lt
N . . L

]

pproporate. geographic ciassé.fication unit for the follovung reasons' .

ion rates requires accur te‘ B

studies done previously gonsidered the hospital district to be the most foy

an’

.':""02 hospltal districts in Albertar ‘the

indirect method applies the more stable rates of the larger population '



.. .3 1 P:ovi‘.ncul Caae nix miyaia . e e

ﬂAcapita USWE values were applied to 198l census population figurea

-

. resulting in service populations for each GHD. .Wnl v '-'T

-

9

3.2.3 Provincial Government Annual Reports

Annual reports and statistical sﬂgplements issued by the DHMC

: proVided necessary data such as’ the number of acute’ care hospitals and

the approved bed complement, operating budget and actual expenditures of
each”acute,care hospital;

b

3 z 4 u s. Reimbursement Schedule

_— . ‘
The Prospective Payment Assessmen‘k Commlssion provided the u. s

._reimbursement schedmle which Enabled the author to obtain data on each

-

LY

S conducted in four steps.. (1) provincial~case mix analysis;

Ki,pattern analysii’ ' These. ﬁour phases are outlined in the following

L, . . . »

w

sections.‘

P

‘ To provide an overall perapectiVe ot caso mix oomplexity, AHSIE vaa

.‘.

: DRG category including the 1986/87 weight, and average cost, number of B

:;separations, and average length of stay in terms of the geometric mean .

31s of resource allocation and utilization measures in o

fycomputed by dividing USNB (Dnsn—separationa) tor Alborta as a vholo by ;



. the total number of separations (SEP) The AUSWE wus similarly

calculated for the U s, vhich facilitated a comparison bétween the two

Lo 'g -
populations <%0 ..stermine where resources ‘were allocated and consumed

v

thv top forty /DRGs were ranked according to USWE for both Alberta and
i ~ . V

S~

the United Stétes,d,thus, comparisons were made with respect to which

DRGs cons' d a large percentage of hospital resources

Owing to different health care systems in the United Stﬁtes and

' AlBerta, it: was recognized that while Alberta data were based on 'the
total prov1nc:.al population, the U S data "cons:.sted of primarily those

e

, 65 years and over (Medscare) and some of low income status (Medicaid)

v\‘,. N

-Thus, to'make the two data sets more comparab e, those DRGs not

applicable to persons 65 years of age and oyer were excluded _,from the

"j-U.s. data and persons under 65 years of a’e were excluded frOm the

kS

"‘*Alb'e'r_ta_ .data. _Ana‘lyses similar ‘ to the latter investigation were
conducted. = ' :':C‘v_,, Sl S e

' ,3 3 2 Bospital hnalysis [
To achieve interhospital comparisons, data ana’lyses involved the -

. 3

: ‘calculation of bgth per case' and per capita utilization rates for each

»

C"l for hospital codes and names)"‘ Per case. rates differ from per

capita rates in that the former disregard the population served Three




involved per c\ase rates only such as ALOS (average length of sta,y) and

L

AUSWE (case mix complexity) The numerators and denominators were

APV — B _

calculated by aggregating the utilization data over the appropriate

. classification group R Population-based hospital measures were also

'

examined by calculating per capita rates such as SPI (Serv:.ce Population

B N

' Index) and USWERATE (number of weighted separations per capita) _The_ :
- \’ - - :
denominators used in the _per . capita rate calculations were the age-sex -

_.

. adjusted ﬂl census populations _7

W

T ”_/

3 3 3 Distri.ct Ana'lysis : : _- S -
- Th focus of this i)analysis was the effect of case le. (AUSlWE) end-
ge\ographic factors on ._‘resource ptilization Pervcase .rates (ALOS,
AUSWE) and per capita rates (BDI, USWERATE) were: calculated for each GHD =
oA
Khlberte& f.or 1984/85 (see Appendix C 3 for dlstrl; codes and names)

" To provide a broad perspecti\re of resource utilization across G}}Dq, the '
( ".,\ o . S :
minimum and maximum for each rate were examined ‘as well as the frrst, '

second and. thgd quartiles. The gxumerators for both the per case and

the per capfita rates were calculated by ag_g/r'eg’ating the utilization data ’ _

Qd over: all distri'cts‘ in the province. . —Age se;c v adjusted 1981 census

:V‘populations were used ‘in th; denominators for the per capita r‘ates.‘i’vv
',Geographic variation was explored by classifying GHDs in two ways . _(15- |
vinto seve: mutually exclusive and exhaustive provinc:.al regions, and (2)'

- ’into ‘3 areas s’varying urbanization - metropolitan, suburban, and rural

| (see Appendzxic 4 for district groupings) R : - |



- "3 3 4 Analysis of“?atient Flov Patterns g

_v B o e L

NN

) ( 'i‘he analysis of patient care-seeking behav:Lor provided information
. . s . (N : & . R
' «'fpox_n_ -both  a coumunity perspective and a \hospital (or provider)
. e T ;

.

- ,perspective. _ While information from the community perspeétive was :

"‘

‘ ',,primarily directed toward provincial-wide planning, information gained

o from the' provrder perspecti.ve, was 1ntended to enhanc'e .re"s_ource.'

allocatmn and planning endeavors thhin a partichlar district or‘.-".‘
. o \_ \ T

: l-'region Us:.ng a computer program based on the Statistical Package for'-b_ﬂ'

the Social Sciences (SPSSX), patient -origin-destination m.atrices were"_‘

. ﬂconstructed whereby the patient's residence @d the hospital of service i

-5» .
¢

: _"'Afdelivery served‘ as- the patient origin variable and the °.?atient D

~ .o

-'destination v\ariable, respectively The cross tabulated matrices were',*‘

’based on SEE,» PDAY and USWE as - mqasu:es of resource utilization The "

‘ ) patient flow measures determined from the ma‘trices included relevance

‘ .»_indices (which wured the likelihood of patients to uSe a particular )

. ? _hospital or group of hospitals) and commitment indices (:hich measured‘i

P

’the likelihood of a’ speca.fic hospital to commit resources ‘to’ patients

s

. g
from specxfic geographic areas) v Relevance and commit'ment indices were

o

' presented according to level ‘ofx hospl)tal care available and district
RS

) location in terms. of urbanization and regional divisions (see Appendicss

- C. 2 and C 4 for hospital and district groupings) _' : o Lo

-:3.4 Chapter Sumary g \ ‘

'I'he methodology used to examine the application of a mDRG-based

‘vi_"service population modei in Alberta was presented in three sections.

L -First,' a general research strategy was. fonnulated based on the hospital



E service apopulat"&.om\ mod;l previously devgloped by Bay and Nestman (1980,"i .
1984) _ "‘?Seco;xc‘l,vv the souirces of data necessarf for the study wg’re-
'» idem:ified In the; fi;él vsect;on, four daté énalysis sfgategles. were:

~ . : . "\ ‘,r-s

: .outlined and mcluded S exam.matlon of case—mxx complex:.t!y :m the_".‘a
U.8. d Alberta, ‘(2.)' analysxs of hospltal utllz.zation, '(3) dlstrlgt_'_«_'_
'ana}l‘y& and (4) delineat:,on of pat:.ent flow’ patterns .

5
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'I‘he research findings of this i/nvestigation are preqlented in five

STy
\

""eectign‘s;' (:L) provmc:.al overv:Lew, (2) case mix analysis. (3) hospital

'enalysis, °(4) %\strict anqusis. '." and -’(5‘), analySis of patient flow
_ patterns. T T AR L T P P
- 1 V - . . ‘. - L X

R 1‘,§rdvincial Prdfile R S o
A, e ; VA S
: i 'rhe purpose “of this section is’ to provzde the : reader with
S A - '

demogrephic and geographic characteristics of the province as well as’

‘some: eatures of Alberta’sKhealfh care&system which could influencq the

tion of: serVices ‘and the behav:.or patterns of indiva.Quals seeking \
e SR .
ksl care. - 'me \revie,w will include structunal aapects such as '

& .

'als and general hospital districts (GHDs) as well as system

: 7&13 census and eervice pbpulations Pertinent utilization
i c'on'omi‘cr' statietics for the fiscal year 1984/85* wi/ll also be
) s
A

s three’ prairie provinces. ";';-

uT)

the 19303 but the rate rincreased after World Wer II through imig;ation
from overseaa and the movement of people from other parts ofa Canada to o

Alberta . E‘rom 1973 to 1983 the province experienced its mst rapid

) - , f\ 0 s :;-'
T . LY
o ) 88 k q‘ . .
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growth,\\however, \the pop‘.‘latiO( declined from 2 367 400 in 1983 to

: e
2 341 GOt in 1934.- It has slow y increé,sed from 1984 WlLth a populationf :
100 and 2 365 825 in 1985 and 1986 respectively. o

' 357

Alber* 's population was’ classifie' as 79 4% urban‘-and 20.6% rural

n in 1986 Rural population reached its peak in the late 1930s,vwith‘:,b

530 000 peopleé:ount’:g for two-thirds of the provﬁial total S

However, urbanization quickened duri WW II and sharply accelerated in

" the postwar boom years The most notabl'e feature of urban growth ¥\s its'

concentration ‘in two ttetropolitan centers ) Edmonton and Calgary In .

s 1986 the population of these two cente,rs accounted for over 60% of the

-

total provincial population Calgary s hinterland includes all of the

prov:ane south of Red Deer wl'l)\ Edmon&eqq\kinterland J.nclud.es ;
ved B

evgrything north‘ of Red Deer Lethbridge and ine Hat are defined' \
/ B L

as" secondary urb\n centers in the south while Fort McMurray in the'.

- northeast and Grande Prairie in the northwest may be regarded as the’ 3

secondary urban centers of tht‘ north. Red Deer may be regarded as the_f:'

._"

urban center shared between the north and the south : St‘v._ Albert,g'

.

Sherwo&d Park, Leduc and Ft. Saskatchewan are virtually satellite towns'
. R :
of Edmonton and are normally included in metro Edmonton

There are a variety of health -care institutions i,n the prov;nce; '_

-

including large general hospitals in the majorlurban centers, smaller’
rural hospitals, -auxiliary hospitals : speqializing in extended care:'
treatment, nursing homes for senior citizens and provincial mental and
psychiatric hospitals.. The people who occupy the rural and far northern'

parts of the province have access to the local hjspitals, one is located

’ in almost every hospital district. However, for specialized care, m6s |

. t



e S \ :.,:?'., : N
~ fpatienta travelﬁi,n?\\oy %nﬁ £ ¢h
"""('_.‘-those living in the n%

’;.‘the province. L "\;.i

4...

In addition, the DHMC. is}'{_ﬁf

.;activitiea within theae healthf.j

‘the federally ,mme K ﬁn%qﬁtiona) is the hospital boar.d which has the»'f,f"
; gponaiPility for.xhe operation aﬁﬁ management :]
llg'egftlon, the - board is ;eaponeibla for the -
2 £y 3 - . v} ’

ithe financial stability of the

hospital'yé In Alberta, general hoapitals 1ar relatively evenlyn.'

%ﬁ distributed among hoapital diatricts with uaually one facility.'n_eachf}
q;strict. : There are, however, nine' -ist:icta with more than 'one'j‘

+

-'hospital
In the fiacal year 1984/85, there »:a 124 active t:eatment’“'

‘wahospitals operating in Alberta with an approvod bad complament ot 12 245

SN




él-h .

T adult and paediattic beds Despite QQspitals being~relatively evenly,:
5'W \ , iy S
‘ distributed among.the districts, the sdme can not be Sald about the L
: 8 n " ‘f . . K

o

- . o R

\

aet, e t&eatment beds For Alberta as’ a whole, in 1984/85 there were.
. Y B ‘ B

rated geds per 1000 persons &

Cnrrently, the province offhlberta is diVided into 102 nmtuallyz

.,

!blu ive and exhaustive general hospiﬁal digtricts (GHDs) Albertans' t

B :lth sparse populations while those' districts 1n the '

4

: AN S N
shown to have anfimpact on the behavior patterns of ind1v1duals seeking__t

hoapital care.”kIn addition, the differences in population densities mdé;/’

v have ‘an. impact on the type, number and location of health care resources‘_

‘v.—-.-

which, subsequently, may influence individuals’ behaVior patterns

~

4 1 3 Cenaus Data and Service Popglations ,

hAs of June. 1, 1984, there were 2, 341 600 rbsidents in Alberta and.

. .as ot June 1,:1985, there were 2 357 100 residents residing~in the :
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'province with epproximately one-third falling into the 25-44 age group

- tadjustment'bffag
’.,capita.resourcg tion ot utilization may be meaningful Adjustment

"of crude popu*

'in each year @gable 1) Canada had, overall, a similar age distributionff'

-

as Alberta,@powever, maller percentages were found in the two oldest%%'
age groups in Alberta indicating a slightly younger popglation inf'

) '}

Alberta as. compared to Canada as a whole.

Rl

Ly

e ln any evaluation of respurce allocation and consumption an N

-s-x disparity among districts must be mad so that per B

<

) 'res: results in serv1ce populationsef,the‘age-‘

. sex adjusted numhir*mf residents in each district Various utilization

’ nmasures may b »used (separations or patient days) to- derive weighting

i:factors for the adjustment However, for this study, age—sex spec1ficf

= . *

' per capita USWE (United States Weight Bquivalent) were used which f

- estimate relative rresource requirements per person in each age—sex

‘group Because the effects of case mix variation on resource needs were

taken into accouq;, per capita USWE (rather than separations or patient

g_days)‘-more 'accurately, described age-sex' specific' average -resource .

requirements:

It is assumed that there is more resource variation between DRGig

Kl

groups than within DRG gxoups Incorporaéing the weiauted—sum approachi'

(Bay and.~Nestman,: 1980), the age sex specific per capita USW;“]wered-

applied-.""1981 crude populgtion 'figures resulting din- service,

__populations for each general hospital district (GHD) . As ahresult, the g

fjhospital districts with J&elatively higher' proportions Of'.éldelef'

n

"residents were assignéd inflated service populations ?s compared with

1. A ~

the census populations, thus, a ratio greater than 1 0 was obtained

UL R : ~
[N . (A :
Y



‘ 'AAge: Group ‘

C0-1d
15-24
25-44
aslea

(65+ |
ToTAL

..Jv

'1_- populati_ion f'igu'r.es' in’ -thouéahds

" . Reference:

562.0° (24.0)

- 440’4'(18°8)f
788 9 (33. 7
_370 5 (15.8)
1798 (.M
© 2341.6 (100)

- .‘.

»

E Tablé 1

: Alber’cal .'

56748 (24.1) -
.;418.6-(17,6[.
803.3 (34.0)
381.2 (16.2)
3 87 2 (1 ,9‘)"
2357.1 (100)

v
’# a,,

. \
S

w

Population E'igurea for Alberta and Canada . 1
’ _ for 1984 and 1985

) Canada1 A
M M ‘ . lm—m-

5460.2" (21. 7)~
_4455 1 (177,
.1832..5 (31“2y”
., 4823, 7 (19.2) . _
:255_6_..5_(1.0_.1). 16_4.1..2_ 20.4)
25128. o (100)

,3.‘”'

- CANS IM STATISTICS CANADA, MATRIX NO
’ \
and D_23 in Sta_yﬁcs Canada Cat No 91-210; April 1935

000069,

5453 9 (21 5)

.4367.8-g17.z)j
8036.7 31,1

4859 1 (19 2)'

25358 7 (100)
'3
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) Conversely, those districts with relativelysyounger residents produced ‘a

At .

Ms th’an 1 0.- 'rable 2 indicates the m.agm.tude oﬁ ’this adjustment -

HDs. . Most of the districts dev:Lated substantially from

_ : ="
1 0 (average of 11 6%) suggesting the importance of adjusting the crude

='fqr1ge1é¢té

“Population ,igures. o ’-"'f- o p* T f
_/ e T T Ty A
_'4 1.4 General Utilization and Eeono\mic Statistics ‘- S L o \

.The Alberta population in 1981 was -2,237, 270 and acted as the

'denominator for calculating BEPRATE and PDQYRATE The unavailability of"
v : . " . : .
1986 census data tabulated by 'sex, age, and GHD precluded its use :.n the

'denominator The total number of separations was 437 620 resultlng ;‘n\a\

4

SEPRATE (number of f.eparations per capita - year) of 0 195 As a whole, .

2, 953 493 patient days were generated by the Alberta general hospitals "\

°

R 'for the ‘year 1984/85 resulting in a PDA’RX‘I/E (number- of patﬁt days per -

Ky

capita - year) of 1 3 The number of patient days per separation was\w

‘also calculated and resulted in .an. average length of stay (ALGS) in
/hospital cf 6.75° days

Regardless of ownership type, most of the hospital and capital .

Aexpenditures -are covered by the provincial government The federal '
-~ ‘ - o ' L
‘ government provides support through trani‘fer payments' under . the

Established Programs Financmg (EPE‘) Act although, in 1986, the federal

»

‘government introduced amendments to thi? act- which could lessen this .
| support drastica‘bly. Currently", Alberta hospitals are admiﬂistered,
financia!‘ly, on the basis o'f global budgeting principles. Altemative
t'systems have been‘ examined, however,v_ for” ‘,It_h,e pu ose-. .0; 'A cos(a
@ontaimnené'. A volume-driven é.ys%ém was inipl@nted_ on zt

5, e

trial basis in "
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9T
three Alberta hospitals £rom 1983 to 1935 'The'baeebased”reimbﬁréenentr

-

system. currently used in the Unlted States is another alternatlve

method of flnanclng consldered Though;Alberta hospltals malntaln DRGC

'currently used for relmbursement purposes

L

'?{ codes on,patlent separat;on abstracts, the classlflcataon system is notlf

e

TN : Sl

oo

Total Alberta health care expenditures amounted to 2, 478 mllllon'f%

"'dollars in 1984 and 2 476 nulllon dollars ln 1985 (total expendlt%resiAl

PR

H‘p4 1 5 Summary o 5‘, -tl' il *?7

lncltde hi'pitals, medicare, departmental support and occupatlonal~’f

. \

'health serv1cés and capital expendltures and research costs) : Hospltal

expendltures accounted for approximately 70% of the total expendltures

for both 1984 and 1985 On a per caplta basxs, hospltal expendltureS‘

‘amounted to 729 02 dollars in 1984 decreasxng sllghtly to 721 11 dollars.”f

R S e [

per caplta in 1985 Correspondlng total health expendltures werev -

.

‘1 054 75 dollars per capita in. 1984 and 1 050 10 dollars per caplta in;

S

‘1985 For 1985, total health care expenditures amounted to 6. 4% of the»

f,were attributed to actlve care in 1984 r1s1ng to 72 8% in 1985 -

provincial GDP (Gross’Domestlc Product) with hospital costs amounting tof'_

2 5% of the GDP.‘ Relevant to thrs study, 70 6% of hospltal expendlturesfl

E

The previous sectlon dlsclosed several aspects of Alberta and 1tsl~

lnﬂ_ health care’ system S .."7p¢:;” ”"':la-l; IR f"dj 5o; B -lf'a_l

(1) The population of Alberta largely resides in the urban centers with

79 4% classified as urban aAd zo 6% classified as rural- in 1986
vw’ ° .
(ZT*‘Urbanization sharply accelerated 1n the postwar boom years and is_"

5:3 cdncentrated in two metropolitan centers- Edmonton and, Calgary
. . . . Jle
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v

i hospitals in Alberta.""'ﬁ

Q:}qu

(5) -

construction, and operation of all active treatment and auxiliary

R )
'3'

In 1984/85, 124 general hospitals were operating in adberta with an.

: approved bed complement of 12wij§ beds resulting in 5 4 rated beds. ﬁ

‘per 1, 000 persons : :'l_:v :”E,. ,»’ﬁ_,h}fmr“‘,f

o

The proVince of Alberta is divided into 102 mutually exclusive and

_,exhaustive, general hespital districts (GHDs) differentiated by

- geographyy -demography, Aclimate tand type,}:siae,‘_and-;location of

" hospital.

""(S)p

‘the”"

As fof:’June ‘1} 1984,. there were 2, 34\,600 Alberta residents and

)

were 2 357 100 residents as of June 1, 1985; When compared

C -

' .with Canadian population ﬁigures, it was apparent that Alberta had

o ('7)

q_sex qdjusted by applying provincial age-!tecific per capita DRG -

A'For the province of Alberta* the SEPRATE was. 0 195 per capita, the

ﬁa slightly younger population., T
o 7

‘QThe crude population figures for each hospital district were age-i"”

5

f'hweighting factors._i

"“PDAYRATE was 1. 3 per capita<and the ALOS was,G 75 days

S ‘r\

ToJal health care by penditures amoun;ed to’ approximately 2. 5
. )

cibillion dollars in vboth 1984'-and 1985 with hoapital costs

: gaccounting for about 70% of these expenditures in both years.

’iié)

Per capital hOSpital expenditures were $729 02 and $721 11 in 1984

:~,i‘and 1985 respectivekﬁ..

,(11)

f'GDP while hospital costa ambunted to 2 5%

r

Total haalth care expenditurea amounted to 6 4% of the provinoial

LY

« .

» _(3).§The Provxncial Government, through the DHMC, approves the planning,,

o



4 2 Case H.ix Analys:is ‘
As the type and level of serVices required are largely dependent on e

—
-

the patients’ disease/disability type and level of care needs, case mix

liis an important determinant of the quantity and type -of - resources f
.necessary for the treatment of patients Generally, the m’re complex j

cases included in the case. mix, the more resources needed -Though.two.
,hospitals may be relatively sunilar with respect to the number of

- : | :
i separations,A one hospital may be more resource intense ow:.ng to the S
’ omplex cases 1t t\reats Thxs section J.S deSignea‘ to analyze relevant

n" ,_,_r

-

nformation regarding the case m:.x of Alberta as measured by DRGs. as
well, comparisons w:.ll be. made Wlth the u.s. case mi_x_.

3.

4.2.1 Case Mix Alberta Hospitals -

Both ;patien days (PDAY) and number of separations (SEP) may »b‘;e._

‘_used for utilization meaSures ‘ However; 'nei'ther of these measu-res.‘take--"-’_ i

o

into account the disparity in resource consumption among various disease

categories The DRG- cla’ssificatibn -system made' available ano_ther

'measure of resource use which recognizes the variation in resource
—.consumption for different se.paration categories n‘ E‘or this study, the

DRG specific relative resource requir-emen_ts ‘are indicated as DRGW

N . R
BEA

(Diagnosis Related Group Weight) "—Jv‘l‘he -'bRG classxfication system-was
‘developed in such a way that the resources consumed by patients vuthin a
- DRG group are as similar ‘as possible but different across:. DRG groupings

'-_Although there are severe criticisms about DRGs for prospectively,,

o,

'specifying 'resource‘ requirements, : and the writer agree& that the

: classification scheme REN far from ideal, the assumption was made that



the DRG classi’fication and weights measure relative average resource R

' requirements s:.milarly in Canadian and American hospitals

| With respect to the DRGW, it-is a relative measure which represents‘..’ :
e .

L the average resource requirement for cases in~ a. particular DRG group

relative to national average resources consumed by all U S.. separations.

Therefore, a separation which has a DRGW nof 2 0 requires, on" average,”‘ ’

tWice the resources that the average U S. hospital separation case

requir'bs. Thus, the total number of separations generated in Alberta in,

1984/85, weighted by the appropriate DRGw values, would approximate, in-;-

»

. relative terms, the utilization and/or resource needs in Alberta activeﬁ

-’

treatment hospitals —“—
The latter calculation, the sum of separations weighted by—{he
appropria{e DRGW values, resulted in the USWE (United States Weight
B Equivalent) .- The average USWE (AUSWE) was calculated by dividing the‘

USWE, for Alberta as a. whole, in 1984/85 by the total number of SI-:P and' '

:‘i was . an ind.icator of case mix complexity An. AUSWE above 1 0 3as.~ o

v

indicative of a relatively high case mix complexitj as compared with
the U"S‘ I3 conversely, a ratio of less than 1.0 was indicative of af
relatively low case mix complexity Consequently, .‘ the DRGW was

incorporated into this study to control —the variation 4n resource

: requirement between hospitals in Alberta owing to case mix differences.

" Rs the medical practice and hospital payment methods are different '_

between the U S. and Alberta, this measure was used only as a "relative".
; fmeasure of resource needs and was not used in the absolute sense.

An estimation/ of the cost of hospital resources consumed by each-
. . \ 311 - . [

separation in Albe', -a,"in 1984/85 was also determined E‘rom goi}ernment -

-:'P.

-».\

Ly S “. L



) million dollars

' 4 2.2 Case Hix Cumparison - Alberta and. United States

‘data, the total cost of hospital bare (excluding long‘term care).was'

determined ;S cost per USWE unit ‘was calculated for all Alberta cases‘

»

and subsequently multiplied by the USWE resulting in the Alberta dollar[»7"'

‘ cost for any subgroup of patients

- —

'States. Equivalent)- was 0 77 which indicated that Alberta' general

'hospitals treated a case mix Of much below average complexity as

3 ¢

) compared with' U S hospitals (theoretical average in U.S. ‘equals 1. 0)

To determine where hospital resources were being consumed, the top forty"'

DRG codes were ranked according to USWE (Table 3). Approximately, Al%l

Y

’of hospital resources were consumed by less than one-tenth of all DRG
_groups representing about 44€ of separations and 45% of patient-days ;

’ Estimated cost for the top forty DRGs totalled approximately 463 4

To . prOVide a broader picture of resource utilization, USWE* was

broken down by MDCs (Table 4) v Appendix A 1 outlines the 23 MDCs .

Thirty-three percent of total resources were accounted for‘ by three

- MDCs» MDC 6 - (Diseases and Disorders of the Digestive System), MDC 8

LN

(Diseases and Disorders of the Musculo-skeletal System and Connective

'missue),_and MDC‘5 (Diseases and Disorders of the Circulatory Systeml

<

representinq‘approximately 28% of the total‘sepav tions.

In Canada, reSidents are covered by national he »th insurance

standards with each provincial government operating a provincial health

.insurance plan. Almost all Albertans are covered by hospital and 'ff

o

For the province of Alberta, in 1984/85, the AUSWE (Average . United* ,iggi-



B mu 3.

DRG Codes Ranked Accordxng to Resource Consulptxon (USHE).- '
- P Alhzrta and Unxted States ot S e
4 s S S
‘g . (sszsssssssssssassmassezzaasssess f 'f _ ,‘ "fberta = =zzzzizzacsas 2zszzszaz)
CUSNE o T e e o SER o POA¥Estimate L
. Rank DRS Tl besE?iptibnf ' DRGH USHE! USHEl SEP* SEPL Rank PDAY! PDAYI Ranktost(tﬂ) GHLOS
g A373 Vag Delxv ulo Coup Dxag ' 0 5. 10 22 -3 03 28 99: 6. 52 -1 126 78 4 29 l 33.3 . 4;1 '
2f-¢68’ﬂnrelated 0. Proc” - 2. 45 8. 86 2.63 = 3.62 0.83 22 5180 17505 9.4 8.0~
3 9% Bronch + Asthea 0- 7 0,72 5,77 -1 71 8,02 1.83 5. 36.88° 1,23 12w 19,2036
- 4390 Neon ¥ Oth ng Probleas 0.35 5.27 1.56 15.13°3.46 3 66,30 2,24 .4 173 4l
§ 243 Nedic Back Probless 0.68 4,57 1.35 6.68 1,33 B 43:69 1. 686 152 v 5.0-.
"9 371 Cesarean Sec. v/o ¢e T 0077 4,487 133 S.84 1,330 10 4LEB L. 4 8 149 86 -
7 183 Eso, Gas-+ Misc Dig lB §9 - 0.51  4.39 130 B.60:1.97 ’4,t'34'11 115 170 1468
.8 430 Psychoses - S 1.08 - 4,36 1.2 4,06 0,93 17 1813 265 3 S LS=
< 9355 Non-rad Hyst; (79 vlo cc C1,04 4026 1,26 4012 Q.94 16 . 31,23 °1.06. 19 14,2 13
10" 391 Norsal Newboras = .. 0.22° 4. 25 1,26 19,17 4.38 - 2- 80.39 T4 2 40
11209 Major Jnt+Lub Reat 2,39 393 1016 1.6¢ 0.38 63 34,89 :118 16 - 13,1, 18.0—
12 184 Eso, Gas + Misc Dig, 0-17 - 70.48 -3.80 1.1 b, 20- 8
13127 Heart Faxlure + Shock 1,01 3,67 1,03  3.63 0.83 247,20 1,607 - 1220 TR

" .14 182 Eso; Gas + Misc Dig %69°a/0 CCO.60 3.45° 1,02 5.73 1,310 11 40.6371.38 0.8 '.115 48—

9

]

(1

6 164 0.3 9 118 16
3..7.88°.1.80 6. 30,29 1.03 20~ 1238“
b}

2

i

i

0

3

"15..88 Chron Obstruc Pulson Dis 1,08 3.41 100 3.17.0.72 26 37.267 1,26°11 3 ,7.9-;: !
“16 467 Other Fac Infl Health Status 0.72. 3,41 101 ~4.72-1.08 14 ;;31.84-1-08.' 13 B,
.17 389 Full Ters Neon v Maj Probless. 0.5 93:35 1,00 6.19 142 9~ 35.60 JII™ o N
18- 148 NajSasLgBovel Proc, 69 afo CL2.94 :3:21 10.95° 1,09 0,25 95  24.9 0. 8 24, 107 Y-
oo 19 122 GirDisord v AL /o TV, Aliveli33. 3.03‘_0;91 2,33 0,53 41 26.66 O, 90 2. 10,3 88— -
- 720 197.Tot- Chol wfo COE, )69 alo ¢ 1,74 306 0,91 1,80 0.41 52 720,03 0.68 29 102, 9.8—
20 91 GispPreu ¢ Pleur, 0-17:,° 079 3,02 0.9 ~3.82 0,87 18 25:58 0.87 .23 400 5
o 22.70.0titis Nedia + URI, 0-17" % 0,53 -2.99 0.88. 5,69 1,30 12 23.10 70.78 27 9.9 ©3.1 0%
23 198 Tot. Chol w/o cn£,<7o vo O 1,14 " 2,90 0.8 254 0,58 .36 19,69 0.67 31 9.6 T3
24 154 Sto,Es0 + Duo Proc, 69 a/o (C2.69 288 0.85  1.07 0.4 96 19,93 0.68 30 - 9.5 13.1—
25 358 Uter + Adn Proc N, )69 —[~1.12 2,78 -0.82. 2.50° 0.57. 38 14,03 0,48 44 9.2 4T
2% 14 Spec CerVas Disor X TIA | 131 2.77 0,82 2.1 0,48 46 39,86 1.35 10 .92 9.8=—"
21 89 Sidp Pneu Pleur, 69.3/0 cx 17 2,61 0.79. 2297 0.52° 42 27,40~ 0.93 2. B9 B.S—.
28 *294 Diabetes )35 - 0757 250 0.7¢ 3.3570.77 24 35.2¢ 41915 6.3 - L6
" .29 215 Back + Neck Proc, 70 wio G 1.43° 2.50. 0,74 175 0.40 57 19,09 .0.65 32 . B3
©30. 381 Abor v DC, Asp Cur or Hys |  0.37° 2.43 074 6.68 1,33 7 - 1015 0.3 6783 13
31426 Depress Neuroses” -~ [ 0.83 ~2.46 073 2.9 .0.68 29 36,57 .24 .13 . 8.2 T4
32 167 App wlo Cos Pri Diag,(70.470CC0:89 2,44 0.72 2,75 0.63. 31 1201 0:41. 60 B 41
33 222 Xnee Proc, <T0°wlo € | 073 2,33 0,69 3.2{ 0.13- 25 13,16 0,4550 0 7.7 35
"34 372 Vag. Deliv.v Cosp Diag. | 0,59~ 2,21 0,66 3.78- 0.85 20. 21,89 0.74 8 T4 500
" 35 108 0th Car Thor Proc v Pusg 478 2.18 0.64 0.46°0.10 220 -3.08 0,10 227 T2 .43
-3 97'Bronch + Asthea, 1869 Io cc 0717 1,97 0,58 2.78 0.63 3. 14,34 0.49 40 - 6.5 J 40
- 37 75.Maj Chest Proc. D 2,98 1,94 0,57 0,65 0,15159 12,87 0.4 32 b4 IS, b—
38 - 82 Resp Neoplases - [ -+ 143 1.91 “0.56.: 1.69 0. 39 60 23,97 0.81°26 B3 0¢2.-L,
397110 Maj Rec Vas' Proc o, usp, 643,31 189 0.5 0.57 0.13°186 11,36 0.38 64 B3 - 154
40 210 pr + Fea x nu Jnt, %9 anCC2 LR 88 0,5 - o’.{sa;f;.o 21 114 .56 0.33 zs 6319, 3—';_;

mm 139 53 41 32 193 93 4. 3: 1334 ('3 4s 2o 453.3_.-7_:;. R

4 ip thoq;inds~'
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S TBLE 3 (continued)

o <--- zizszssepsssssssszsszzaacs Jnxted State= ; zzezssssssssadaassaazes)
. USHE | S S SR : .
. Rank DRS ~o Descriptxon ;‘ DRGH_ USHE* USHEL. SEP*, SEPZ Rank GHLUS
1 127 Heart Faxlure and Shock . 1.0% - 505.57’ 4,25 v500.67 4 64 lv .6.8 -
... 2 14 Spec CerVas Disor. X TIA c 71,31 404006 3040 307.44 285§ B =
. 3468 Unrelated D.R. Proc . 2.45 395,80 3.33 16145 1.50. 13 1.7 —-
.4 89 Simp Pney + Pleur, Y69 alo € 1.17° 353.58 2,97 303,28 .28 6 TS~
S 209 Major Jnt ¢ Liab Reat 2.3 - 338.46 T2:85 14147 13116 44—
6148 NajSatLgBovel Proc, 69 alo €€ 2.4 30538 -2.57 103.87 0.% 24 15,3 —
- 7. 88 Chron Obstruc. Pulson Dis _ 1,08 . 239.64 2,02 222,55 2,06 7 6.6 —
8 39 Lens Prac vlvo Vttvectoly " 0,57:..235.86 - 1,98 412,41 .3.82..2  nt
g 9“5210vpr + Fen X Naj Jnt, )69 a/ofC 2,03 235,82 1.98 116,07 1.08 .22 14.b =

10 182 Eso, Gas + Nisc Dig 069 a/o.CC 050 230.71° 1,94 362.48 354~ 3 48—
.Jruuummﬂnmwwmmuwm_nmimm mﬁ 1.51 .12 8.8~
A2 140 Angina Pectoris - - - . 0,69 214,19 1,80 310.69 -2.88 . 47 4.6
13 107 Coron Byoass: v/o. Car Cath 4,66 191.06 " 1.6l :-40.99 0,38 86 12,7
. 14110 Maj.Rec Jas-Proc w/o Pusp, 363 3.3 177.14 . 1,43 .-.53.49°0.50 . 49 13.1 —

15 138 Car-Arr +.Cond Dis, )69 a/o 00081 16710 1.41 205,39 190" 9 4.9
- 16 121-Cir Disor v AML ¢ OV, Alive . 1.77 186, 99 . 1. 40 9, 420 0,82 26 10.3.
17 116 Pera Car Pace lap v/o A, HF, S 2;99}1’154 85 1.39 ‘S, 5@ 0.48. 53'- 7.8 - 0
18 87 Pulaon Edesa + Resp fail ,_' 1.81. 150,29 1.26 @3S 077 30 0. T
. 13" 95 Bronch ¢+ Asthma, 69 alo CC mu}&wwuﬂn 161710 60 L
2Jamm*mmqmmmdﬁjmﬂmm5M1M9mu&—“”
21. 248 Medic Back Probless. .. 0.68. 141,16 .1,19 -206. ® L9 B 62—
22 - 82 Resp Neoplasas SREPRER TS P kIR 1053 S P 3 3 125,31 L6 20 6.6 —
123.33% Transureth Pros,. )69 alo CC . 0.99 '139,83"31.18 14189 1.3 150 7.0
24 296 Nut ¢ Nisc Met Dis, )69‘alo (C 0.83 - 132,59 1,11 160.30 1.43 . 14 6.1 .
“25 174 GI ‘Hemor, %69 afo CC - - 0,91 123510 1,04 136,13  1.26 - 1B. 5.8 -
725;”197 Tot Chol - vio CDE, 369 alo CC L1214t 102 19 00667 36 10,3 —
o 320 Kid + tri Tre Inf, 369 ajo CC  0.86 - 138.15- 0.99 136,97 .21 17:;_6.5'
28 15.Tran Isch Attack + Prec Becl S-0:62 107,90 10,91 172.88 - 1.60 11 4.7
23 132 Athersrfer, 69 a/o CC - 0,80 99.27 . 0.83 123,52 - 1,14 21..5.3
30 112.Vasc Proc X Maj Rec v/o Puap 2220 9.2 0.82 LI 0041 0600 8.1
.31 416 Septeceaia 7 - 1,62 9.76 0 0.817 59.80. 0.55 39 8.3
32 106 Coron Bypass v Card Cath . 5.33° 96,27 0.8 18.05 0,17 120 . 14,7
33 234 Diabetes, 35 . - - - 075 95.23 0.80 127.84 "L18. 13 BT —
34 430 Psychoses - . S0 08 9205 077 85.64 0,79 28 10.5—
e 38 123 Cir Disor v AMI, Expxred T35 91,720 .7 L 67.83 0.63 37 A0
-39 Extracran Vasc Froc RIS 11+ I 89.60 0.75 54,28 0.30 § 8.0
31 .19 Res Infec + lnflan, )69 a/o C"1.93  B6.9 0.73 - 44.95° 0.42 37 9.6
© 33775 Maj Chest Proc zsrflhw_pms‘z_ﬁgOJS 9 13,4 —
;39 130 Perip Vasc Dis, )69 alo CC 10,83 ¢ 80.61 0.68 . 97470 0.91 . 25 5. 7
' u40 403 LylphILeuk 69 alo e S 138 7348 0, 62 TN 4

0. 50 43

-
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TN

medical insurance sponsored by the provincial goverﬁment ahd in 1984/85_"

z

all active treatment hospitals participated in the PAS (ProfesSional

Activityﬁ Study) separation abstract system proVided by the CPHA;”"Zvﬁ

ﬁ(Commission‘=onﬂ Professional and Hospital Activ1ties), Ann Arbor, ’

N{Michigan.V:xThus, current data included all separations generated»by'”

7Albertans-in'1984/85., The same cannot be said about the U s data which'v

was provided by the US Prospective Payment Assessment cOmmisSion (PPAC)

‘..

Those persons aged 65 and\over\ire covered by Medicare - an insurance_"
plan which reimburses hospitals according to a prospective payment. o

- system (PPS) based on DRGs Up unktil April, 1933 when the legislationn

enacting PP§ was passed_b’nly Medicare DRG-base.d y systems existed. :
However, by 1986, eight states' operated Medicaid DRG-based systenw
) .

(Medicaid insurance covers those people, under 65, with low income)

‘Thusm for this study the U S data were primarily made up of those’

Acovered by Medicare with some. Medicaid separations

A

For direct comparisons to be" made between two groups they must befi

similarly composed gphever, in this study the Alberta data were based-

2y v
“on the ‘total. provxnCial population whereas in ‘the U S only those 65 o

.

.'years and ov (Medicare) and some of low.. income status (Medicaid) and‘
)

younger (65

" precluded any definitive conclusions regarding case-mix complexity

However, some general observations were made

While Alberta had an AUSWE beLow average of 0. 77 the+U.S.~had anfv'

gAﬁSWE o:,_lzlo- indicating a case mix ‘of slightly above the “U.s. f}ﬁ '
. theoretical'averagefofsl.o.,-For:both'Albertafand the'U.S.,‘DRG codes

o P . o . . : . R o B ) o
- ..were ranked according to weighted separations - (USWE) to determine theg‘; '

3

re represented The disparity between ‘the two groups o



Procedure) and 98’ (B’ronchitis and. Asthma _;\ge 0- 17) followed, accounting'.'""‘”

.top forty diseaSe categories to which resources were allocated (Table
'3)_‘. In Alberta for '1984/'85, DRG 373 (Vaginal Delivery without?"'. S
complication or comorbidity) ranked number one accounting for "j;'

_approximately 3% of total USWE. DRGs 468 (Unrelated Operating Room ':‘:_‘

for 2 6% and 1 7% respectively. The DRGW values for DRG 373 and DRG 98';'

-_‘were below average complexity. Ranking of the DRG codes differed when'

i ES

-the weighting _ f,actor (DRGW) was ' ignored "(SEPS ,represe,nt unweighted .
separations) : emphasizing ‘:the. ’ i‘mportance .,_'of , relative' :res’ource.'_’ L
- requirements when analyzing resource allocation and consumption._ Wbile

E N 'DRG 373 remained number one, the second and third ranked DRGS (when" :

ranked according to SEPS) were DRG 391 (Normal Newborns) and DRG 390.

(Neonates with other Significant Problems) and they acounted for 4 4%_ B

.y

o . was’ ignored (unweighted separations) While DRG 127 rema

'Attack) and 468 (Unrelated Operating Room’ Procedure) ranked second a":,
_ r_third respectively.'._ '.I.‘he USWE values for\h three top ranked DRG ,°.‘
(127, '1j ' 468) . were all above average with respect.‘ l_:g;;

-.complexity.‘ 'rhe ranking differed, as it did in Alberta,.f

*o_ne‘, DRG 39 (Lens Procedures with/without Vitrectomy)

"and 3. 5% respectively of the total separations in Alberta.‘ .
- In contrast, DRGs related to cardiovascular diseases dominated in
: the Uni tes reflecting the older age group. Approximately 60% of-.v-

’hospital resources _were consumed by Iess than one-tenth of all DRG

groups representing 54% of the total separations. = DRG 127 (Heart

Failure and Shock) ranked number one making up 4. 3% of total USWE

- L

yn.o.

N




"'relatively younger base population as compared with the U S

107

———

.'_ (Esophagitis, Gastroenteritis, andidniSCellaneous' digestive’ disorders)."
>69 a/o‘complication or comorbidity) ranked second and third. .
Table 4 shows resgyrce consumption according to MDCs for' both'.

';Alberta and the u. §. .Ran ed number one in Alberta was MDC 6 (Diseases

Aand Disorders of the Di estive System) accounting for approximately 12%

of total resource 2 nsumption.‘ MDCs 8 (Diseases and Disorders of the .

‘Musculo-skeletal ‘S stem and Connective Tissue) and 5 (Diseases and’

a

,jDisorders of the Circulatory System) ranked second and third With 10, :36%

. and'lQ;Z?% respectively.v Thus;, ~ these three MDCs - MDC 6, MDC 8, and':h'h

P MDC 5' - _accounted.'for approximately one third of -total resource."

'consumption If relativ%Hresource requirements were not “taken:, into}
accouq.:(SEPS), the ranking differed MDC 14 (Pregnancy, Childbirth and

the Puerperium System) ranked number one . (14 52%) reflecti g Alberta s,y-

In the U S .e MDC 5 (Diseases and. Disorders of the '
]System) ranked number one accounting for one-quarter of total resource -

‘-'utilization. E Ranked second and third were MDCs '4' (Diseases and

¢
s

Disorders of the Respiratory System) and 6 (Diseases and Disorders of.;
the Digestive System) accounting for 12 24% and 12 09% respectively.
' Therefore, almost 5ﬂ% of totel resource consumption was accounted for by
: three of the 23 MDCs Though‘ranking changed slightly when relative'
' resource requirement was ignored (SEPS), the same three MDCs were ranked'-
among the top three,‘ | |

The GMLOS (geometric mean - length of stay) was compared between the.
U.S and Alberta. Ehe GMLOS is. a measure which more accurately measuresi 2

.1ength of stay (as compared to ALOS) because it minimizes ‘the effect of"ﬁ

SOR _ o ﬁ'__v,



.

.dutlié'rs : Though thlu .S. records"»a' ’GMLOS,' it-fisl'not »a statistic’

- -routinely measured in lberta, thus, it was necessary to derive a. GMLOS. .

‘for each DRG group Only those marked (- ) were able to be compared

(Table 3);' Thirteen of the 18 DRG codes had a GMLOS that was higher in

vy aos.

Alberta than the U.S. This may -be the result of the prospective J.]

‘reimbursement scheme in the U:s. which may lead to an- early discharge

s

vwhereas .no’ similar pressure exists in the Canadian health care system

“ TN

.4 2 3 Case Mix Comparison - Over 65

t

The case. mix complexity comparisons made in the ?revious section"

vere 'based ‘on two disparately composed groups “To provide mo B

fdefinitive conclusions regarding the case mix complexity of the U’lt d

States and Alberta, certain selection criteria were applied to the t o'

&

',data groups.t With respect to the U s data, only those DRG codes which

'were applicable to persons 65 and over were selected : With respect to =

-

;’themhlberta data, persons under 65 years of age were excluded, thus, the
3 two data sets were composed, primarily, of those 65 and over. and were

relatively more comparable

The case. mix complexity measure (hUsﬁE) of the U. s. 'remained"'

.

' virtually the same ‘(l 11) whereas the AUSWE for Alberta increased

/'it\substantially to 1. 03 indicating ‘a. case mlx almost equal to the U’S.

theoretical average of 1. 0 Again, the DRG codes were, ranked according
vto weighted separations (USWE) to determine the top £otty disease

wr categories to-which resources were allocated (Table 5). It should be

¢

- noted that before the seyection criteria were applied, only eighteen ot ffiﬁ
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DRE Codes Ranked Accordxng to. Resour(e Consulptloh (USHE).»
Excludxng Codes. Not ﬂpplxcable to those 55+I| ’

T =z = Albertr"’ ssmssimgeszmesssy 0
-« USKE _ S © Estisate T
~ - Rank DRG . o Déscriptionl o DFGU USHE* DSHE(I)COSt($H) R Ve

-’

\ - 4 L _ ‘
1127 Heart—Faxlure and Shock 1,00 3.09 3.88  10.3
2209 Wajor Jnt + Lisb Reat L2392, 34 9.2 5
"3 468 Unrelated O.R. Proc 245 2.50 313 8.3
4 - {82 Eso,Bas + Misc Dig, )69 /o € 0.60 .2 35 295 1.8
5 g8 Chron Bbstruc Pulmoif Dis . 1,08 2.26 284 . 7.3
- § -89 Simp Prey ¢ Pleur, 262 afo CC .17 2.02 2.53 "7 6.7
7 .14 Spec Cervas Disor X'TIA = . 1.31 1% - 246 6.3
8 154 Sto, Eso + Duo Proc, Y69 é/d CC 2.69 1.65.-2.07 S5 .0 .
9 148 MajSatLgBovel Proc, )63 alo CC 2.94 1.63 -~ 2.04 5.4 o
107 210 Hip-+ Fea X Ma Int. )69 alo CC 2,03 147 84 43 7 ol .
11 96 Bronch + Asthaa, 369 afo CC  0.B4 137 1f%n 45 RS -
12 39 Lens Proc w/vé: Vitrectoay. 0.57 1,33 1.7 44 - n
13 294 Diabetes, 35 - 075 133 LB 44 o -
14 122 Cir Disor v ANI vo OV, ?I‘?e 2L e &3 s
15 336 Transureth Pros, %69 alo & 0.9 120 1510 4o I
110 Maj Rec Jas Proc v/o Pulp, (69 .3.31 1,18 - 1.48 3.9 i
17 138 Car Arr + Cond Dis, )69 a/o CC 0.81" 1.04 1.31 33 5 ‘
- 140 Angina Pectoris ' T0.69 1,00 1,26 33
"19+" B2 Resp Neoplasas ~ * ° 113 097 2t - 3.2
20" 116 Perg Car Pace lap /o A, ur § .29 091 L1430 L
219 Tot Chal. v/o CDE, Y89 alo’ CC LI 090 1.13 3.0 ¢
- 72 243 Medic-Back Probleas . - 0.68 0.87° 1.03 2.9 . ’
23 132 Atherscler, )69 a/oCC =~ ~70.80 0.80 1.00 2.7 -
24 123 Cir Disor v AMI; Expired . 135 079 099 2.6
25 467 Other Fac Infl Health Status  0.72 0.78 0.98. - 2.6 ...
2% 121 Cir Disor v AMI + CV, Alive” - 177 0.78 0.98 " 2.6 - °
27 220 Kid .+ Uri Trc Inf, %69 a/o CC  0.86 0.75 ,0.94 - 2,3
28 130 Kid + Uri Trc Inf, )89 a/o CC 0.83 0.74 -0 93 2,5 .
29 174°Gl Hesor, %8 afo CC . 0,91 0.7 9,88 2.3. .
30 . 403 Lysp/leuk, Y63 a/o'CC . 135 0.70-0.88 2.3 .
31 430 Psychoses 1,08 0.63 079 2.1 .

» 32 244 Bone Dis +Spec Arth, )69 a/o CC 0.67 0.63 0.79 .. %1 <
.33 75'Maj Chest Proc 2.9 0.62 0.78 2l ”
-3¢ 134 Hypertension - £ 0.57 0,71 1.9

35 172 Diges Malig, %69 a/o (T 1.07 0.53 . 0.67 1.8

36 12 Degener Nerv Sys Disor ~ ~ 1,00 0.51 . 0.64 v L7 . N

37 429 Org Dist + Mental Retard 0.84 0.5 0.64 = LT
' .38 19 Tran Isch Attack + Prec Occl 0.62 0.51 0.64 . L7} .

39 f Cran )17 X Trauea c 3,56 0,49 0.82 16 .

w’ 6 Rectal Resec, J63.d/0 00 ¢ 308 0.48. 0.60 B N .o
TUTAL t*‘ . 46.61 38.45 1549 '

. e




~
P

Ain;:'t:bou'sands y

BN

v

- TABLE -5 (continued) . -
(= : United States ' >
. A P - .
USWE DRG Description . | DRGW USNE¥ . USNE(D):
‘Rank - B N (T
1127 Heart Failure and S!‘ock SN\ U101 505,57 4,25
"2 14 Spec CerVas Disor YHA 131404006 13,40
= 39468 Unrelated O.R. Proc— - - 2.45 39580 3.33
-4 89 Sisp Pneu ¢ Pleur, %9 alo €0 1.7 39383 - 297
5209 Major Jnt +Lisb Reat . . 239 3847 2.8
& 148 MajSatLgBovel Proc, )69 a/o (T - 2,94 30538 2.9
-7~ 88 Chron Obstruc. Pulaon Dis- 1,08 239.64° 2,02
8 39 Lens Proc’ v/vo Vitrectosy 0,577 235,86 1.98 -
9 210 Hip + Fea X Maj Jat. 369 3/o C 2,03 235,82 1.98
© . 10- 182 Eso,Gas + Nisc Dig, .69 a/o (T 0.60 230,71 . 1.94
© 11 122 Cir Disor w- ANl vo. LV, 'A%ive_ '1.33 C25.77T - 1.B2
- 12 140 Angina Pectoris 0,69 -214.20° - 1.80 -
13 107 Coron Bypass w/o Car Cath - 4.66 '191.06 1.6
© 14110 Maj Rec Jas Prog v/o Pusp, <69 331 177.15 149
15, 128 Car Arr ¢ Cond Dis, Y69 a/o CC. 981 167.10 - 141 7
16 120 Cir Disor v AMI +CV, Alive . L7 16699 1.40T W .
17 116 Pera Car Pace Iap alo A HF,S 2,99 154,85 . 1.30
18 87 Pulson Edesa +'Respir Failure . 18l 150,29 " 1,26
~_13,. 96 Bronch + Asthaa, 363 a/o CC - 0.84 146,56 1.23
.;7:&}54"499, Eso + Duo Proc, Y63 ale C . 2.69. 142,62 . 1,20
= TRE43 Hedic Back Prableas C T 0068 14116 1019
, 22" -62 Resp ‘Neoplasas - o 113 ME15 . 019
23 336 Transureth Pros, 69 a/o (C ~ 0.99 .139.83 . 1.18 -
- 24 7% Nut + Mis Met.Disor,)69 ke CC [ 0.83. 132..';%' 112
© 25174 61 Hemor, )69 a/o CC S 0,91 123,51 1,04
26 *197 Tot Chol w/o CDE, 369 a/o €C - 1.71 121.41. 1,02
127 320-Kid + Ui Trd Inf, 69 a/0.CC-  0.86 11B.15.4  0.93. .. .
28" 45 Tran Isch Attack + Prec'Occl © 0.62- 10730 0 0,91~
29 /132 Athersclery )69, a/oCC o+, 0,80 0 99,28 . 0.B4 ..
30 112 Vasc Proc X Maj Recw v/o Pusp 2,217 97.29: -0.82
31 416 Septacesra, M7 162 96.76 0.BI
32 106.Coron Bypass v Car Cath 5,33 -S6.23 --«0.81
33 294-Diabetes, 35 - 075 9530 0,80
34430 Psychoses. = oo 108 92450 0,78
- 35 123 Cir Disor v AMI, Expired. - 1,35 972 - 071
% - 5 Extracran Vasc Proc . L85 BE0Y 075
"37 79 Res Infec + Inflam, 69 a/o CC  [1.93 86,96 ~ 0.73 -
38 75 Maj Chest Proc . : - . 298 " 813  0.68.
“39 130 Kid + Uri Trc Inf, %69 afo€C  0.83  BO.61  0.68
40 403 Lysp/Lpak, D69 afG CC - L35 T34 062
o CNME2 S84



consumed by about one-tenth of all DRG groups lncluded in: the analysxs

‘;'4;2.4 Sunmarfhof'rindings 'M:;Jf ’.: - L v : R

the U.5. and Alberta ,. Sl S

'-ftop forty DRGs toti!led 463 4 million dollars

T total resource consumption

fboth groups 1nd1cat1ng the lncrdased comparabllrty between the two

States Afterwards, thn.rty-two of the top forty DRGs were common to :

DRG 127 (Heart ;E‘a:.lure and Shock) was \ranked number one ln both .

FT

alberta and the United :States accountlng for approxlmately 3 9% and 4 3%
“fof total USWE respectlvely Ranklng second and thlrd in Alberta Wlth

,_respect to USWE were DRGs' 209 (Ma;or Jornt and leb Reattachment

Procedures) and 468 (Unrelated 0 R Procedures) accountlng for 3 5% and

R J‘J

,3 1% respectlvely The DRGs ranklng second and thlrd in the U s were..

W

-

“f14 (Specrflc Cerebrovascular Dlsorders expect TIA) and 468 (Unrelated

.

Wfboth Alberta and. the uU. S f approxlmately 60%Jof hospltal resources Were

] 4

[

¥ -

(i)' In Alberta, approxlmately 41% of hospifal resources were consumed

a

. ) T

(2) The top three MDCs,,ranked accordlng to USWE, accounted'for 33%3¢gﬂ“‘:

~ . . . . v. L . “

¢

whereas in the u. S only those 65° years and over (Medlcare) and some o‘ -

dfﬁthe top forty ranked DRGs were common between Alberta and the Unlted

O Rl Procedures) maklng up 3 4!Fand 3 3% of total USWE respectlvely .Inf Q‘b

o In the prevmous sectlon, several'observations'wereamade'regarding s

‘ case mlx complexlty 1n Alberta, .as well, comparlsons were made between.,fg;

_?3by lesS'than one—tenth'Of"all DRG'groupsA Thls represented 44% of total fjf

' ;,separations and 45% of totalfpatlent—days Estimated‘total‘cost for thef“*5’

':;(3X ] The Alberta data were based on: the total provincial populatlon,j'



'-];é;, ) :J}’i o 1vt'l. l"':“{llzf-li

'.1ow income status (Medicaid) were represented. thus, precluding any:;llﬂtr

= definitive conclusions regarding case-mix complexity comparisons

‘:’l4) “The AUSWE for Alberta was 0. 77 (slightly below the u.s. theorecicai'ﬁ

<average of 1 0) while the U S Medicare patients had an AUSWE of l 10

(5)”; DRG codes were ranked according to USWE In Alberta, DRG 3732infﬂ

fl_(Vaginal Delivery Without complication oz comorbidity) ranked number one’ e

-'_while DRG 127 (Heart Failure and Shock) ranked number one in. the U S.'x
‘T?reflecting the older age group
.(6)5 In Table 4, USWE was broken down according to MDCs In_Albe%ta,

~haccounting for about 12% of total resources and ranked number one was

fl'MDc 6 - (Diseases and Disorders of the Digestive System) ~ In the U S. ,‘.

-').MDC ‘5 (Diseases and Disorders of the Circulatory System) "?3-‘?9k9¢,g
b;._number one: accounting for 25%: of total resource consumption o
ilfiyﬂ Regarding GMLOS,» elected DRGs were compared between the U S .‘df{

_iAlberta Thirteen of the 18 DRG codes had a GMLOS which was higher in;f:”“
.jAlberta than the U S | | B R

(8 . In both Alberta and the U S., DRG 127 (Heart Failure and Shock) P

franked number one when the two data sets ‘were composed of only those 65;;i’

tyears of age ‘and - older.‘ The AUSWE for Alberta increased from 0 77 toﬁ;f}

"1 .03 while the AUSWE for the u s. remained relatively stable at 1, 1r =’
3 Bospital Analysis
In this section,' Alberta hospit;\s"are anaLyzed using variousgffs
,utilization naasures.fv All acute care hospitals are incl&;;;—in thef~w
ke analysis, however, separations associated with a length of stay (LOS) o£g?11

’_1121 days or more were excluded as: these were considared long term care

B N K . . .



» patients. Two types of rates were derived - (1) per case rates (e g ;.;

‘PDAY/SEP, USWE/SEP) and (2) ‘per capita rates (e g. SEPRAIE, PDAYRATE)

Tl

The per oase rates disregard the population served and were derived for.v-:'

~

o us

' hospital-spe“ific analyses whereas the per capita-rates are populationu'

dbased utilization measures and, thus, facilitatad a population based"

analysis The focus of this section is hospital performance in terms of

' resource utilization and allocation and will. include._'.(lr outline of -

Rt o .

three 'hospital classification »methods used, (2)- hospital speCific.f

1anaIYsis:‘and (3) population-based.a ysisf

‘4 3. 1 ﬂospital Claasification

Size, level are, and location are three factors upon which the
- . . . L

-fperformance of a hospital may depend Thus, for the follow1ng sections,l

'fthree hospital classifications were- used

o Firstly, the acute care hospitals in Alberta were classified into

/

'-four categories dependent upon the size of the hospital which waf

measured according to its approved bed complement aﬁmall hospitals were

considered to be those faCilities with total acute care beds numbering'.";f
.___berween 1 and 99. ‘A hospital hav1ng 100 299 beds was classified as a"

mediun—sized hospital and those w1th a bed complement ranging from "300

»

to 499‘beds were categorized as large The remaining hospitals (those

'I

with 500 beds or more) were considered healthcenters and classified in:

the fourth group

The level of care provided. by a bospital may also affect its:

7,'performance." The second hospital classification was based upon three»

" levels of care. The hospitals classified as tertia!Y care - facilities

W

,Q;‘:.



_'1';1‘4’ o

: were.. University of Alberta, Royal Alexandra,, ww Cross, Foothills,‘_' '

: Calgary General, and Alberta Children’s Hospital. Twelve hospitals were"f

classified as secondary eare hospitals and included the Salvation Army,

the: Holy Cross and the Rocky Vieu in’ Calgary, the General, the

: Misericordia« and the' Camsell in -Edmonton.. the Municipal and St, R

Michael’s in Lethbridge,-and the general hospitals in Grand' Prairie,rfb

’ Medicine Hat, Red Deer and Ft McMurray The remaining 06 hospitals

were considered primary care facilities

"Lastly,'a hospital was classified on the basis of its locationv{;"

. which involved three subgroups ' Metropolitan, Regional,‘ andn Rural

Those hospitals located in- either Metro Edmonton or Metro Calgaryiwere B

x

classified in the netrcpolitan group }Ee'regional hospitals included

Medicine Hat General, Lethbridge Municipal, Lethbridge st. Michael's,hﬁ~'

Red Deer Regional, Ft McMurray Regional, and Grande Prairie General

Ky

»'The remaining 105 acute care hospitals were classified as' rurall;

facilities.

4 3 2 Bospital—Specific analysis

'_ﬂ Both per case rates and per capita rates, describing hospitala
resoqrce allocation and utilizatiﬁ% were derived for each of the 124H-

acute care hospitals in Alberta and are summari‘f' in Appendix A.2. .rf

the hospital-specific performance analysis,

“ V

uever,‘»the- population ;'d

served is disregarded, thus,'only per. case rates were analyzed in thisg“"

section. The three classification methods previously discussed -.sizegid

’ level of care, and location - were applied for presenting the results’.f

(see Eable 6)

.‘f
AR G

L ™ R R




$862

e

R 1 S

S mvcmm:oca ut 'z

4¢~uzﬁ>om¢_

,;_m~.o¢y..M.,f_mmm

0°001 ge€ 07001

$562 . 0°001

,J_fww

0L

86z
Eb - OEl
261 8'%S

€08 . 6°2E.

“pgE " - O°€ET

2921 1748

son

..ﬁ.mﬁ.

1edny
- feuotbay -

cma.ﬂoaognmz NOILL801

© 0°001 8EE "0°001

pS6Z°  0°001

8eb

124%

~I0L

'2 O 1'9E et
6°9 _ 0°bE ST . bBE
28

- .6°6Z 101 - €82

2011 9°¢€
21T 9°EE

Se8 - 8°€E

el .

2b1

8b1

4

901

faetqaa)”
 Ruepuodag
" fueeryy

31

- 0001 8€E _o..8~

¥S62 07001

gey

- vel

oL

9°2
vio6

. 2'9 0781 19
9'S

ln .

“2'6h 891
6'c .02

"1

u-v-u;v-

‘9
o 2l
L9268 L2

BIST

b
161 6
€15 6
1€ 2

661

2

Loa:wu;a~00:

“abuey
wnipay

11evs

Z1S

TR
JHsny

SOW. () _*.uzmn._nxv

o PR R . K
£y , .
’ L " - ) .. L

xpHOd (D)

mogsmmmz co~umnn-»: u_m—uwmml_m»ummoz

mwim~

.9 3gyL

waiouw

 padnoug



'.h'
t

.For the province ‘as a whole, in 1984/85, 437 620 separations were,7];ﬁ-7

recorded and 2 95 493 patient days were generated When DRGWs were}5‘j3'3
‘__‘_appli,ed, the usws was’ 337 azo with a low of 63 and a high of 35 325
'.‘When the hospitals were classified according to size, it was found that‘-n |

"for, all three' utilization_ measures (USWE,Y PDAY, and SEP),_;__e;J

vhealthcenters accounted for approXimately half of the respective totalsf_ﬁ'

‘(Eable 6) t Owing to the fact that these facilities accounted for 46%7a7”~~
. of . the ,11 990 bed$ in ;the province, the results were expected.., A’?'i l”
similar pattern emerged when hospitals ‘were: classified by location. »The?' S

.—’metropolitan"hospitahftcaptured between 50 60% of total SEP,'total”

PDAY, and total U$WE However, when classified by level of care, each :
v.of the three hospital utilization neasures appeared relatively equal7
'.facross the three levels of - care. Correspondingly, the total number of:

o .. I
“beds were re&atiﬁely evenly distributed among primary, secondary, andj.

tertiary care.

Two per case utilization indicators were calculated ’~Xl¥'AUSWﬁtu;T”?

.(average resources need index per separation) and (2) ALos (average'w?
7.'number of Patient daya per separation) It should be noted that peri‘-
"; ‘case utilization measures are 1ess sensitive indicators of;'hospital_
'}utilization than per capita measures in view of the diﬂuting o,;:fj.
x“inflation effect of the referral movement of patients.l This effect 1’”,},}

: fcaused by the fact that)separation abstracts are submitted for eachg'f'w

.'5:,

~1hospital admission and transfer, thus, for referred patients, more than;if'

-

'g“s.one separation abstract HOuld be generated for a single illness'episode,;ir}ﬁ
‘raising utilization rates toward an over-representation of the actualf
! . : b' .' .. B
R

:‘number of patients treated., 'dfflif'J



a1

The average USWE (AUSWE), a neasure of case mix complexityr da?}vvh

5 derived by dividing UaWE by SEP and ranged from 0 59 to 3. 38 An-AUswE""

U s
;A,of 0 77 .was derived for Alberta, this is below the theoretical u. S

. -,

*.average of 1. 0 When hospitals were broken down by level of care, theﬁf"

‘AUSWE increased from 0 68 for primary care to 0 85 for tertiary care.tﬂ

(Table 6) As tertiary care fac;lities treat a more complex case nuxft =

e

than primary care hospitals, this was an anticipated result., similar=;b}i

'fincreases in AUSWE were evident when hcspitals were classified by size .

.l'and location (see Figure 3) R ’l':', " eff. 7

) '

: Average length of stay (ALOS) ‘was computed by divxding PDAY by SEP'

.‘_The ALOS ranged from 2 7 days to 19 8 days with a prcv1nc1alvaverage offi’:

]

'[-6.75 days. : There was conSistency across 'all three classificationy .
:jfmethods (Table 6) with"healthcenters, tertiary ”care fac;lities, ‘andi
'hospitals located in‘metropolitan areas having the highest ALOS $7 6r.
7.7, 7 5. days respectively) and the small hospitals,‘ primary care
' ¥

facilities. and hospitais~ located in the rnral areas experiencing

O

E frelatively shorter ALOSs (536,,5.7, S 6 days respectively) (see'Figuref_.l

&A{<ﬁ The trend mcst probably reflects the variation in case-mixf‘-'

- :complexity between small and large h03pitals, primary care and tertiary'ff.hu

care facilities, and those hospitals lOcated in the. rural afeas versus

-,a

=

. the metropolitanrareas. T".

Hospital specific cost per case and AUSWE ecase-mix complexityf

ﬁhi\:ave often been associated with one another (Bentley & Butler, 1982)

'S
?o.examine whether.an,increase'in AUSWE,results in,an:increase‘in'cost'
eper‘caae,'a‘regressionfanalysis was performed resnlting"in the:following:"l

 regression equation:



///////////////////// ////%//////////////////
//////////////////// -

///////r///-ms e



' ~{‘ ,. ) ."‘

.'L_cos'r/sse -‘-3 06 + 7194 78 e (Ausws),

‘:Frmn the equation, it may be observed that the*cbst pét case gpuld

';-",..“-.'... LAR 45‘],

,

';;The case mix measure ,(AUSWE) explained about‘ 70% fo Y
. * Coa 9. .
_variation amonqihlbertathspitals.A ‘

' 4 3 3 Population—Based Analysis

To‘ compute per capita rates,‘

;.chat hospital Two methods for estimating hospital %ervice.pOpulataons TR
'jwere used - the Relevance Index method and the Commitment ndex_met4 df_f

r(see Appendix B) ' The per‘capita rates uere calculated ;sing,'in:thefﬁ
.denominator, the average of these two statistics.d Use: of the average.t

service population was justified based “on the fact that both estimates""

_."were highly correlated, with a Spearman rank- correlation of 0.96. (The'

Pearson correlation was approximately 0 99) Bay and Nestman (1980)f.;

:"also : demonstrated a high Qorrelation between huspital service :

:‘ijopulation estimates derived using the Relevance Index and Commitment

Index methods.

The population-based rates derived are shown in. Table 7 broken down
fby three hospital classification nmthods - srze, level of care, andf”
3

location Refer to Appendix A 2 for per capita rates specific to each:

, acute care hospital

By definition, the total service population for Alberta is the same-f¢§

i:as_thepcensus&population. Some hospitals served a population as’ small

.
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as.441 while o}(:r hospitals served a population of 224 184. _hellth'
,1centers and those healthcare faczlities located'in metropolitan regions'u
served approximately 55% and 65% of the total service population |
o respectively while small hospitals and- rurally located.faCilities servediy
J 21% and 24% of the total service pOpulation (Table 7) When hospitals{;,
'yere classified by level of care,v there was. a- gradual increase 1n'__w
service population from primary care’ (25 2%)‘to tertiary care (39 7%) )
Alberta generated 0 151 weighted,separations per capita (USWERATE)J:'
iin 1984/85 ranging from a high of 0 346 to a low of 0 07 The USWERATEH;,
'nwas 0 185 for hospitals classified as small which was well above thQiﬁl

'provinCial rate ' ‘This rate steadily declined . as hospxtal sizer"

inc:eased with the"- healthcenters having a USWERATE of 0. 15‘?(3ee~§igure'_\

a

‘§y; Figure shows a similar decline in USWERATE when hospitals were.'J
’ classifi Lizbrding to both level of care and location The USWERATE-
ranged ::E;\\ﬁ 179 for' primary care hospitald‘*to 0 137 for tertiary.
'hospitals and from 0 185 for rural hospitals to 0. 135 for metrOpolitan-<
‘Llocated hospitals Thus, despite the fact that healthcenters, tertiary"
- care ‘and metropolitan hospitals generated more weighted separations than
: (other- hospitals :}asi'shown- in the previoJ?_'section),t they havep"
relatively lower USWERATES owing to the fact that t?e per capita rate';
'_acknowledged the larger service population served by these hospitalsl
: Alternate utilization 'measures including SEPRATE‘ (number
f_separations per capita) and PDAYRATE (number of patient-days per capita)vi
ifwere‘calculated (Table 7) Both of these naasures, however; do<not
l :recognize variation in resource requirement between\hospitalqgowing to

'4case mix differences as does the USWERATE previously discussed
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':Comparable to: USWERATE, SEPRATE was highest for small hospitals, primary;

. care faciliti 5 H those hospitals located in 'rural areas- 0. 271,’

separatiogs per capita \respectively) and lowest for

o

_heaithcenters, ' teriiary: care facilities  and metropolitan-10cated

hospitals ﬂ(OZIBZ, ‘0.i61, 0.163: separations' per5 capita *respectively){,'

From a provincial perspective. when resource requirements were ij

ored,

‘ Alberta had a SEPRATE of 195—per 1, 000 persons versus a USWE _ of'151v

4per l 000 - p?rsjns when case mdx variation was recognized . PDAYRATE;“‘

:,behaved in a similar manner to both USWERATE and SEPRATé declining from 3
[;_highs.;ofz 1,53, 1. 48 and 1. 52 fz"“hall .primarypboare,b and rural
hospitals.to lows, below the prov1ncial PDAYRATE, of_l.ZA,vl.é4, and-.,
.1 21 for healthcenters,‘ tertiary care and metropolitan. hospitals

Again,‘though the "bigger" hospitals generated more separations and more‘

‘."patient days, they were also shown ‘to serve a larger serVice population,f_'

' thus, resulting in lower per capita rates.:;
By dividing .cost by service population, a COSIRATE: was computed _v
(Table 7) Figure 6 shows the COSTRATES broken down by size, level of
‘care, and location ?he small hospitals incurred a per capita‘cost of'“.
$491.60 whichA.steadily deciined to ,.3426l40 .per: capita' for
. healthcenters. Most probably,%gﬁg reason for this décline is economies_
; 6f scale which may be achieved bggghe large health centers. The samef:
pattern.was not evident when hospitals were. classified by level of care.
VAppropriately,,the tertiary care facilities had the highest C;STRATE of'v
$513. 50 The: ‘secondary care hospitals had a lower COSTRATE ($394 10)

'“than the hospitals classified as primary care facilities (COSTRATE,-A

3422 00,> probably due to »the primary care facilities’ small scaleis
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9_’ ,;f-';;};LL ~; S ;t:_'~,,. o .‘.ca 1 ‘.;,v:¢z4}.f'

'f operations ‘as well as sparse population denSities,' When COSTRA}E and,;'

;‘location of hospital were examined, rural hospitals had a. COSTRATE of'
.',5427 S0 ‘versus a COSTRATE in the metropolitan hospitals; of $455 30

y S
O ‘Regional hospitals had a COSTBATE simila!’Eo the latter of $453 30.

.r'

A;', ‘ The service. population index (SPI) is an estimate °f the number of?ﬂfu

;-persons served by each hospital bed and was computed by diViding servicee,';

SN

,population by the number of beds.j c The larger the SPI, the ‘more. .,

Cefficient use of beds or,'alternatively, the hospital is overloaded.;;'

’ﬁgFigure %\ﬁllustrates the SPIs for each classification method.; 0verall,5

\

the SPI increased as one moved from smail to large hospitals, primary to{f'

tertiary care faCilities, and rural to metropolitan hospitals . The SPIsl

for small, primary care, and rural hospitals were 126 3, 132 3 and 129 7[”

¢

ﬁrespectively It must be noted that SPIs for "smaller"';ggpitals wereiﬁ

expected to be lower than those for "larger“ hospitals because of the“‘F

need to maintain relatively lower occupancy rates in o« to meet"
X X . .q;

fluctuating emergency or urgent demands. The mi:?ﬁj;iized hospital HSdif'

“.a higher SPI than the large hospital This cgld /imply that medium-’ff
‘sized hospitals ‘are more efficient than large hospitals (300-500 beds)jd'

'_or it cOuld mean that medium-Sized facilities are overloaded relative to'i

larg‘e.‘_sized hospitals . . . ZJ

\

4 3 4 Summary of Findings vt;__ SO fv'ﬁ- ;_1‘_i._ -'.';_?\ﬁ
| In the previous section, the performance of Alberta hospitals with,?

:respect to resource utilization and allocation was analyzed and rovoalodﬁ*x
: . L
thevtollowing:

T .
S R Y I S e
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{1) When hospitals were classified by size or location, It was rouna<?4g~“~

that for all three utilization measures (USWE, SEP, and PDAY),; thef

‘ healthcenters ‘agf metropolitan located hospitals ‘accounted “forigi
v]approximately half of the respective totals T These facilities alsoi‘
v»aCcounted for: half of the provincial hospital beds (46% - heal;hcenters,:l\
:55% - netropolitan), thus, the results were.not unexpected : The same ’

'pattern did not emerge when hospitals were classified by level of care

":The utilization measure appeared relatively equal for the three levels

as daid the number of beds.

..(2): A neasure of case-mix complexity was derived (AUSWE) and equalledﬂ_ffiﬁ

o

"'0 77 for Alberta as a whole For all three classification methods, thef:w

‘AUSWE ,increased as. one moved ‘from: small (0 68)' o' large (0 84) .

',hospitals, primary (0 68) to tertiary care (0 85) facilities and rurai: ;mf}j

hospitals (O 68) to hospitals located in metropolitan areas (0 83) ;It.o‘_;d

. was further found that the case mix measure (AUSWE) explained about 70%'“'

;yof per case cost variation among Alberta hosPitals

V_(3) Average length of stay (ALOS) was also examined 'ﬁost probablyi'

e -

ireflecting the variationvin case-mix complexity, the author observed a 1:T5“

l Dle

sﬂgeneral increase in ALOS as hospital size increased,‘ 1evel of care _;fff

'increased, and’ for hospitals located in metropolitan areas
{4) The USWERATE (number of weighted separations per capita) rsnged'ff
' yfrom a low of 0 07 to a high of 0 346 with a provincial USWERATE ot,f

- ”-_o 151 'rhe uswzaus for hospitals classified as small was. o 135 and"

‘ this rate steadily declined. as hospital size increased with theufv'

- healthcenters having a USWERATE of 0 137 A similar decline in USWERATE'fyfs

f?ﬂwss observed when hospitals were clsssified'either by level of cars or ifi.fﬁ



h‘1é7 :
fdi: A COSTRATE was also computed and broken down by size,.level of gf.

>’~icare, and location.. While an inverse relationship was observed between.,_" B

',the size of a hospital and per capita cost, the same could‘not be said T
when hospitals were classified by level of care . The tertiary care

’.facilities had the largest per capita cost of $513 50
”(6{ The SPI (Service Population Index) was utilized to estimate th€\>
number of persons served by each hospital bed and ranged from a low of o

42 5 persons served per bed to a. high of 282 8 persons per hospital bed :

'4f4 'District analYSis
The geographic chhracteristics of Alberta are such that the GHDs in ;
ithe northern part of. the proVince tend to ‘be - large in terms ofd.
‘ geographic area but low in'population density.- On the other hand, the
central and southern GHDs are relatively small in geographic area'butff:i
‘have higher population densities. : An important reason for analyzingn
..ddstrict ”resource' utilization variationsvfis -top iniestigate ;the'
equitableness of resource allocation among district residents' andjkir
'.hospitals* : The following sections eramine the. variability in resourcei;
‘utilization with the focus of the analysis being the effects of case mix
: (as measured by AUSWE) and geographic factors on resource utilization
The'district analysis wi incorporate the following sections '(1) GHD;.

1__analysis; '(2) regional analysis,..and A3) metro suburban—rural area

anal}sis,



. v 4 4 1 GBD Analysis

Appendix A.3 . presents the utilization rates calculated for each '
general hospital district for the fiscal year 1984/85 To‘ avoid the
‘ influence of district size, per _case utilization rates (ALQS#»'AUSWE) and (

-2

':.'i‘per capita utilization rates (USWERATE, ‘ SEPRATE, ,PDAYRATE, BDI) were

<

."derived ; The denonp.nators used to compute the per Capita rates were

age-sex adjusted serv:.ce population figures, thus, these rates do not

-

‘reflect disparities with respect to the age-sex composition of the L

population. Also presented in Appendix A. 3 are the totals for each GHD

S lwith respect to service populations, separations, patient-days,

separations, anc’i beds : REELINeE

Table 8 provides ai_ summary o,f Appendix A 3, displaying per case

"‘," i

'and per capita utilization rates ALOS (average length of stay) ranged
'from a minimum of 4 4 patient-days in Whitecou.rt GHD to .a. maximum of
10 0 patient-days in My::nam GI;ID with a median of 6 5 The provinc‘ial

‘- -

'ALOS ‘was 6 8 patient-days‘:' 'l‘he second per case rate, AUSWE, is a

o
'

- '-»'measure of 1ase mix complexity 'rhe AUSWE ranged from 0 66¢ to 1. 26 with

t

o two northern GHDs (Slave Lake and E‘t‘ Verxnillic)n) e:dxibitirtg the minimum

.Y

",'rate., This result xgay be partially due to the. limited range of ser;‘cqi

Kol ‘

‘;in the northern regions, thus, patients requiring surgicel c¥e may be

_-transferred to another hospital resulting in umltiple separations £or -

4

: ’,surgical cases 'rhe maximum AUSWE originated from the Elnora GHD whic'h

,'is located just southeast of Red Deer. ‘ 'rhe median equalled ' 76 which

1,—‘ PSRN "

e was - similar to the —provincial rate of 0. 77.- Lo "

o With respect to per capita rates, the US}!ERA’IE s::anged ifrom a’

s

:; minimum of 0 059 weighted separations r capit‘ ‘obtained in
3 ot ?" 0

)

" .;‘



. Table 8

"r 1‘Summa:§voijer_Case and Per Cépita_Utili;aﬁibn'Rages  o

129

“'FVafiéblg"'

gy

" “Values -

‘ : AL_OS

‘Patient Qays/Sepatétions"
. R .[ \..:A B . .

s
.

f‘ Medan 7 !

723rd- Quartlle_~

Maximum

ist Quarbﬁle e

" AUSWE

' Weighted Separatlons/ | Minimum-

:Separations : o st Quartile -

. Median

C:Z;}é_;;; . . 3rd Quartiie" .
TS~ . Maximum . o

0.76
. .0.80
- 1.26

. USWERATE.

Weighted Separatlons/ : ’>"‘ Minimum .
- Capita R ”’;2' 'ﬂlst Quartlle:

Medlan"
3rd Quartile
‘Maximum

"

0,059

0.165

- 0.185
- 0.219 -
.. 0.537

SEPRATE

s

T — :  ; -. —~ 1

.aSepa;ationa/Capita.i [ _Mihimuﬁ' :
e o T : ~1st Quartile

Median'

e~

Maximum

. 3rd Quaxtlle(

0.064

1 .0.207
0.243
. 0.285 -
0,782

 PDAYRATE

_?étient Days/Capita . . “‘Minimum

1st. Quartile
Median

3rd Quartile -

Maximum -

. " v
B ¢ . ’

_Rateg Beds/1000 Capita ~  'Minimum A
R e ' 1st Quartile

Median

SN , S ' 3rd Quartile '
E S Maxdmum




T R

Y‘QV‘

Lloydminster Gl-ID which d.s located on. the Alberta/Saskatchewan border to

D

a. maximum of 0 537 in Vilns GHD, a relatively small district ngrtheast

: .'of Edmonton- ';" The low USWE:RATE obtained in Lloydminster GHD was most 5

4; v

‘:probably due ,to the genera], hospital being located in Saskatchewan.'

- Regardi“, the high USWERATE in@n'a GHD, perhaps residents in this area

_are in need of relatively more hospital care thah other GBD residents or-_."'

a supply-dehandi phenomenon is occurring owing to the comparatively high

'» BDI which is subsequently noted..“ The median USWERATE vas 0 185 weighted R

' éeparations per capita._ 'rhe average number of separations originated by -

'each district varies from a minimum of O 064J'cases per capita to a

‘.\Q:’i
-,maximum of 0 782 The average number ofh

. '.district ranged between 0 44 and 4 ‘75 per capita with a median of 1 59 .

g patient -days

“patiént—days generated by each ey

The Bed Distribution Index (BDI) measures the distribution of beds R

over: geographic districts.-’ It is defined as the number of beds per

1, 000 age-sex adjusted residents and identifies potentially under—or—

'\..-‘ K

overbedded GHDs. The BDI was computed by dividing the number of beds f

allocated to the district ‘by- the service population of that district.'?

" Two methods, the Relevance Index method and the Commitment Index method :

._were used to compute the numerator of this rate (see Appendix B),

o however., the _ BDI Cwas calculated ds'ing the average of these two‘_‘

X \¢
'estimates. = 'l‘his process was justified based upon the fact that the two

- estimates wdge highly correlated with a: ’Spearman rank correlation of’;’,wv.‘f‘

B 0§ (The Pear,on Correlation was 0 9‘9) Previously, Bay and Nestman_

- .;‘(1980) demonstrated a high correlation between rated bed estimates:ff,-:‘,‘.:"-".

"_'derived using )the two methods mentioned previously '!he BDI ranged £rom.
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7v_{a minimum of 3 4 beds in. Turner Valley GHD to a maximum of 18 3 beds inf“"iif

:'Vilna GHD with a nedian of 7 0 .Though a number of factors must bel
”considered, VIlna GHD appeared to be a potentially overbedded district
The GHD analysis produced very specific results (Appendix A 3),

'_hoWever, the GHDs differ considerably with respect to geography' andf

. Level of urbanization (which is assOCiated. with the availability' ofut o

ervices) In addition, many districts ‘are too small to produce stéble,
R e .
- results. Therefore, to obtain a clearer picture of resource utilization"

‘-

'variation, GHDs were grouped in two ways (1) regional classification,

;and (2) metro-suburban—rural area classification

_~4.§;2~' Regional Analysis

-

As most of the GHDs in Alberta encompass relatively small areas the(

o _GHDs were grouped into seven major regions according to geographicv B

"jcontiguity, traffic routes, and referral patterns as used by the Alberta'

'-government. The seven regions are’ shown in Figure 8 and included Ft "

b

McMurray, Grande Prairie, Edmonton, Red Deer, Calgary, Medic1ne Hat, and[f

Lethbridge
Two types of per case rates were examined - ALOS Qnd AUSWE (Table
9}._ Ft McMurray region had the lowest ALOS of 5 9 patient-days whileif

';;iRed Deer and Calgary regions exhibited the highest ALOS (7 1 patient-

.4,_days) Edmonton region constituted the udddle of these two extremes”f-i

‘.with an ALOS of 6 7 patient-days._ One might expect Edmonton region to L

‘have a similar ALOS to Calgary region,-however, it mustibeinoted-that o

. the former region incorporated relatively more rurally located. GHDs..H

pl

(Figure 8) which exhibited lower ALOS rates than those GHDs locatedf”':;

:’:near or in urban centers.u"'-; o _‘,.~j »* S S
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' - Grande Prairie . AR

' Reglomal Divistens o
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Table 9

" 'Regional Specific Uﬁilizﬁtion' Measures

0. - sEP . USWE " PDAY

Region” . . ALOS .  AUSWE  RATE " RATE '@fﬁf' BDI

CFe Moy 5.9 0.68 0.3a1 o 0.233 f: ‘é.b1‘ 7;1‘;'
'Ggan§e p£§;rig”‘  ,6}21 ' vo.533fv” ;0{251'v"40.1§5;5;’-1;5i’f6,4.

';squnﬁoh i- L y 6B  ;“0377>v ' b,éqzv: | ofiss ':f~i:34.“5.5
Red Deer Coaa v_o;79'*- | q.éi1~1'  d.lﬁj . 1149 ~5,91_ -ﬂ5‘

calgary 0 7.1 0.78 _.f' 0.161'-",0.126f_‘ 1.14 4.5

‘Medicine Hat * (6.5  0.77 0.202  0.157  1.32 5.1 ‘i

" Lethbridge ' 6.5° - 0.78 - 0.237  0.185 1.54. 6.3

. PROVINCIAL = - 6.8 ' 0.77  0.195° - 0.151 = 1.32 5.4




-,r;lobserved that SEPRATE was higher than USWERATE tor every category.»;

AUSWE ranged from 0 68 in’. Ft. McMurray to 0 79 in Red Deer.'.

'y

. Correspondingly, these two regions had the lowest and highest ALOSs.f“'
© \ ¢ : .
o Consistent with previous results,_the northern regions of Alberta - Ft.vf

; McMurray and Grande Prairie - presented a. case-mix complexity measure .
' N t

: below the provincial rat_,sf\o 77 while the remaining five regions had'f?f*

"5,AUSWEs above or equal to the provincial rate This suggested that (1)

“ . x

lfperhaps physicians in the northern region are moreiconservative with"
'respect to the types of patients admitted, thus, more patients requiringi -
less ‘caré and fewer resources are the ones admitted,»(Z) the range ofatgiy
';services available in a northern district does not compare with those'
'available in urban areas, thus;_limiting the type of admission -: %
f.f' The USWERATE (number -of weighted separations per capita) ‘y§$73
'calculated for each of the seven regions (see Figure 9) Table 9 showslft“
"<that six out of the -seven regions had a USWERATE above the provincial:'

) rate with Ft McMurray generating the highest USWERATE of 0 233 |
Calgary region was the only one with a rate lower than the pr0vincialijﬁ"'
| rate._ One might have enpected QSmonton region to behave the same way,wvig
"?however, this regiOn incorporated many more rural districts which tended?ﬁl
to have high USWERATES as, shown in the following section.m”__;_ .

| SEPRATE and PDA!RATE were two other utilization measures used inhj‘f
.gthe analysis.. SEPRATE followed a similar pattern to USWERATE but owing

",' to .the fact that resource variation is ignored with this measure, it was
"Mcuurray hadaa hfgh SEPRATE (0 341) while tha Calgary region had a low'»gj;

.‘:SEPRAEE (0 161) - With respeot to PDAYRKEE, the two atorementioned

xgﬁions claimed, again, the highest and 1owest rates., Both debnton and g5tf
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"Medicine Hat regions were: close to the provincial PDAYRATE of 1. 32

The BDI ranged from a low of 4 5 rated beds per 1 000 agé-sexv.‘-' .

adjusted residents in’ the Calgary region to a high of 7 1 rated beds in -
-,Ft. McMurray region (see E‘igure -10) . It is probable tha* the high BDI
in the latter region had an ix\fluence on the respectively high USWERATE

.

",4".'{4 3 lletro-Suburban—Rnrnl Area Analysis

" o - +

"‘,_@ :
To assess the role of urbani.zation in assocration with resource .

_ut’i_lizatio’n, the GHDs were . grouped into th‘ree areas. metropolitan, ’

suburban, and rural 8ix GHDs were considered to be metropolitan- ‘
e ' ’

§ Calgary GHD and metro Edmonton area including Edmonton,, Leduc,‘ Stony*-‘_f

-Plain, Fort Saskatchewan, and_- Sturgepn _V.The regional centers
/? . 1 R . . :

classified .as suburban were Ft cMurpay, Grande Prairie,"Red Deer,

"Lethbridge, and Medicme Hat. The remaining' GHDs were considered to be~

s

: mral . _; ‘ . : . . -. ,.;"/
. : ! ﬁ, . ) L. : R . § N
v The two types of per case rate"‘bxamined, M.OS and AUSWE, are shown :

in Table 10 The results indicated a general decrease in both rates as -

.the GHDs become less urbaniied ‘l‘he ALOS for GHDs in metro areas waa*

' 7 0 patient-days whi%e the GHDs in rural areas demonstrated an ALOS of

6 4. patient-days 4,,

.'\47-

;Less variation was observed with respect to AUSWE

Metropolitan areas had an AUSWE sligh.ly above the provincial rate of

5 77 while rural areas demonstrated an AUSWE of 0 75

'I'he per capita rate, USWERATB, was calculated f.or each of. the three,

'groups (Table 10) 0verall, districts in rural areas were higher than
the provinoial rate with a USWERATE o£ 0 198 while those districts

considered to be metro had a low USWBRM'B ot 0 126 (see Figure 9) 'l'his'

‘ %
..0;‘



" Area Specific Utiliza

.. ‘Table 10

*

tion Measures”

137

Area

ALOS

‘AUSWE

USWE

RATE . .

SEP

.RATE.

_BpAY
. RATE

BDI

Mewj‘poiitan-
eqgropol

" Suburban

'Rural

0.79 -
" 0.77

0.75

q:126
10.157
- 0.198

0.161
10.203°
"0.262

- - PROVINCIAL

6.75 .

0.77

0.151

0.195




a

'- may be an attribute of the highly develog health care delivery systems ':',i".{

e in the two" major urban centers A-, Edmonton and‘ Cal*gary.v‘ It was also

’ observed that those districts with relatively high UngRATES (rural/

- areas) h\d correspondingly low per case rates ’ This suggested that in

'those centers a process of repetitive admissions of a relatively low

: resource intense nature was operating.v Perhaps this result reflects an

overuse of hospital services
Similar trends emerged when SEPRATE and PDAYRATE were examined..

’ ,While metropolitan areas generated 0. 161 separatfons per capita, the

J

_rural areas generated 0 262 The average number of patient days -
geuerated by the province was 1 32 per capita . Again, the metropolitan -

. areas generated less than the provincial rate. (1 12 patient-days per )

. .'

‘ capita) and the rural areas ‘had a PDAYRM‘E of l 68 .Suburbanl'areaa_--'_

generated 1 4 patient days per capita

The BDIs for the three groups demonstrated that the rural areas

"had a larger nuzpber of beds per I 000 age-sex adjusted residents than o

either the metro: or suburban areas (see Figure 10) Often rural areg

’

'have ‘a higher BDI to meet emergency fluctuations or demands o R is

noted that the low BDI pf the metro areas corresponded to- a high ALOS,

by M .
high AUSWE, and«*ulo’w USKRERATE while the high BDI of the rural areas was
\‘ ¢ 7 v vt

"“'-a'v'low'AUSWE, and & high USWERATE .

| } ' ' ‘ ri :,}- : % ‘ )
4.4.4 _Suninar_y of'!’ind:lngﬁi‘-' o .

'3 . T~ B

District resource utilization variation was analyzed in three parts

.."' | . ~-_138'-,'.

« ey

--GHD 'analysis, regional »-analys‘is, . and metro-suburbsn-rural area,_f-..»-.f.

' '.:.é#.alYSis'_ : n_xe.fr"esults' included: .‘

—




1. . ALOS 'zaﬁéed"f;om 4.4 patient-dayS' to 10.0 _patient-days ;With3 a

gr:provincial rate of 6;8.'_1- BT i".; N __.f -5.' R

”f(2)ﬂ AUSWE ranged-from 0 66 which was experienced by two northern GHDsif_

v'_ ) Tl

to a high of 1. 264' It was suggested that the low rate in the north mayi

': be associaéed with a limited range of available services; thus, patients

requiring surgical care are transferred elsewhere resulting in multiple;g”

g'separations for surgiCal cases

(3): Vilna GHD experienced the highest USWERATE (0 537) v Anvassociation -

- hetween the district’s high BDI. and high USWERATE 25? suggested L

(4 )_ The Ft McMurray region experienced the. lowest per case rate- (ALOS,:

- I
) AUSWE) and the highest per capita rates (USWERATE,\SEPRATE, PDAYRATE,

BDI) The Calgary region exhibited the opposite phenomenon

)' -

‘.y(S) The analysis of metro-suburban—rural areas resulted in similar7 .

_ utilization patterns to the regional analysis The low BDI of the metro

‘ areas corresponded to a high ALOS,'a high AUSWE, and a low USWERATE

’

- low AUSWE, and a hlgh USWERATE

43,4 5 Analysis of Patient Flov Patterns r/“\\>£/

3 As preViously nentioned in section 4.1, Alberta lS lelded into

. : . -
general hospital districts (GHDs) each of which differ w;th respect to

Ageographic and demographic characteristics - {e.g. "Slze, population

]
L4

'vdensity, and location) f One important rea;on for analyzing patient flow‘

patterns is to examine ‘the relationfhip between the - care- seeking'

= <
}_vbehaviour o; district residents and

'.factors endemic to that'distxiCt.' Further, ‘the availability of hospitalf"

'a“‘.

e geographic and demographici

oo



".'serVices varies irom district to district : Thus, it is important to":'

E '_,"ex'anli'ne phySica.an‘ referral patterns which unequivocally influence

;:patiehﬁ care—seeking behaviour in. , assOciatiot‘ with the services

., . . S D VIR PO a,.
S . R P e v:.!-: CoseY - -
available in a district T Dy e R

An investigation . f tﬁe care—seeking behavlour patterns of

. . e _
'Albertans was conducted from both a community—based perspective (the'

.-.district of patient residence) and a’ provider-based perspective (thej" N

'hospital in which the patient received care) ' In previous hospital

'iutilization studies, both SEP (the number of separations) and PDAY (the g

number-~ of patient-days) have been used as' measures o£ resourcew-f*‘

1

.,v?“

"V"'co’nsuxnption,. For this study, the analyses incorporated the 1atter two"'j'.-":_ '

o

"traditional utilization indicators as‘well .as the DRG-based USWE-i_:."

(weighted separations) measure .' The CIs and RIs discusse 3

'.,-following sections will be those calculated wgth the USWE utilization

¥

measure For most of the results, the USWE—based RI and CI was found to o

[

4._fall in between the SEP«- and PDAY-based indices The exceptions are'."-"“'

shown in Table 13 where a number of USWE based indexes were equal to the ‘;7'- :

"_>PDAY-based inﬁex and in 'rable 12 where it is shown that USWE-based

::_indexes tended to be either the highest or the lowest of the three;lé'

'_indices. - S 5; '

a

For this section, active treatme\%t hospitals were aggregated into_f-:"f, -

" three 1evels of care (see Section 4 3) tertiary, ‘ secondary,' andf*i-'.""'

"'primary Similar to the previous section, GHDs were aggregated into' .*_-' '

(1) metropolitan, suburban, »and rural areas to reflect®the l.ocation o£'

L ';hospitag. care, and (2) seven major regions of the province to retlectg

By

: 'the influence of« geographic area on patient care-seeking behaviour

patterns - P

T




) .

o
o

4 5 1 nogpgnl Service Ievels and Urbanization
o In t);is : séctioh, X hospitals were classified by leveJ. o‘f care SRTE

e
TN

(tertiary secondary, primary) as :Ln section 4 3 1 and GH.Ds were grouped",

P

[aCcording _to_,-location ._(metropolitan, suburban, rur_al) ass- in section

. 4-.’4 3,

Lo

o

From a ccummity—based Pe’-)spec :.\re ar'eiévahce. indices"-'(RIs) we're S

calculated (see Appendix B for method) to determine the extent to. which"

".',of a particular district/ was served by a_'
particular hospital or hoLpital group Table 11 presehts the RIs for

metropolitan-suburban-rura‘l districts by patient origin and tertiary, B e

secondary, and primary care hospit'als by patient destination Wl}en

hospital destinations were class:.fied in this manner, :.t was shown'
/‘ R

that, in general, the majority of patients depended on the resources of

e . ,-'

'. hospitals within their own districts of residence for: treatment “While ‘

55 3% of metropolitan residents depended upon resources of - tertiary care'.

E A

]

facilities,_a substantial percentage ’(37 1%) of",me”{'.ro olitan re31dents

-

sought care in secondary hospitals. This was nctg’gan AJ’nexpected result‘ :“,l

-

: owing to the method of hospital classificaj:@on‘f‘by wh:.ch -a. number of"

¢ " /'/ .. ?j .
Edmonton and Calgary hospitals were ‘;ﬁ ﬁ%nsxdered to be ) secondary

- v : ./' s
facilities. Approximately 84% o’f tite people reSiding in® suburban :
4 2 o A.."A l?" ’ o o R

districts such as. Ft. McMurray gi‘ande Prairie, and Red Deer were

served by facilities classifimf 8% secondary care hospitals A
v S ) .

'latively small percentageéio' 7%) of suburban res.idents sought care in o

rtia : t probably, this result reflected physician

care hospitals . M

referrals in association with the unavailability of highly specialized :

s treatment in secondary facilities The tendency to leave ones district~

S
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,14,3-'

| residents' While 66% of those living in rural districts were served byi,i A

primary care hospitals, 19% and 15% travelled to tertiary care and:'

‘ £ R B S
secondary Care facilities‘ respectively A“<These results were not -

3 -

unexpeoted as the availability of only Primary care ﬁh rural areas- wouldf“f

provoke a need ‘or desire to seek moqe complex 1evels of care. ,_'. @
R o ,

t;, Frmm a provider—based perspective, commitment lndices (CIs) werei'“'

e
Py

egﬁculated (see Appendix B for method) to estimate the extent to which‘

the selected groups of hospitals allocated resources to particular,

districts. Table 12 presents the CIs for metropolitan, suburban, rural;

f districts by|pat1ent origin and tertiary, secondary and primary Eare

B

' ‘hospitals by~ patient destination, While tertiary care facxlities7

allocated 76% ,of} resources ‘to"residents of metropolitan areas,-

. approximately one-fifth of total resources were committed to rural'i

7; residents who do not have access to specralized treatment in primaryy

care hospitals A substantially smaller percentage of resources (3 5%)

.\, .

Ufwas committed to suburban: residents Owing to the urban location of

B committed primarily to rural residents, as expected, though close to 13%‘ o

;,areas.

v

“ many of the secondary care hospitals, lt was not surprrsing that over-"

‘ —_

: half A(53;8%) of the total resources were commltted to residents of ff

R . [3

B L R I .
‘~metropolitan areas. However, these hospital allocated a relatlvely hlghv

"!proportion of total resources (approximately 29% and 17% respectively)-

lto suburban and rural residents. Primary care hospitals’ resaurces were

N

f of their total resources were committed to residents from metropolitan

(AT



Commltment Iadiq‘t for Thxee Levels of Hoapital Care

L. mablelz

rys

Divis nd“and Metro-Suburban—Rural
' GHD Divisiﬂ.p 1984/85 '

* origin '

N

I L Hf{Patient Destination
Patient’ .

_Uti‘l‘_iv‘zat_idn'-'  Tertiary s _Secondary Primary

Measure . Hospitals Hospitals . Hospltals - .

L“

Metro .

jDistiictsg

-_Suburban

‘.Districts

v Rural .

Districts .

CuswE. 16,0 S s3s - o126
'see - . 80, 5 0 sae o119
ppAY' . 76.1 - . 543 117

Cuswe. . 3.5 2003 2.0
.ssé TR REEF T CoU30.6 1.9
CppAY . 3.7 i 29080 1.6

Cte.s o Bsla
1480 L 86,2
15.9 . BB.T
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ii;i Hospital Service Levels and Provincial Regions e

e .

o e As in the previous section, Alberta hospitaIs were aggregated intovJ'

‘ Eithree levels of care - tertiary, secondary and.primary The GHDs in the
’ : o ‘a"ﬂ,.,‘

N province were aggregated into seven regions = ﬁib ngurray, Grande;f'

< v

: Prairie, Edmonton, Red Deer, algary, Medich.ne’liat? axi? I%thbridge - a's-;_

1-done previously in sectidn 4. 4

'-From the coummﬁxybbased perspective, Table 13 presents the RIsit'

. for the seven regions by patient origin and the three levels of hospitalz“;*:

TR

' care by patient destination with respect to residents of regions other ;fi

*“v,than Calgary and Edmonton, a larger percentage depended upon secondary h

w‘hospitals ’for"care (at least one was located in’ each region) than‘/:f“

'.tertiary por. primary care hospitals :,For example, approximately 71% of‘“

E Medicine Hat regional residents sought care at a secondary' hospitalvft””

ke
¥

'::,versus,'lG.Q% uand: 11.7% who sought care at primary and tertiary._

‘facilities respectively -’Close-'tor»SB%

residents were treated in a secondary hospital vers s RIs of 30.1 and

12 1 for rural and tertiary care hospitals respectively _'qu“f‘,

McMurray regional_g':

. With regard. to Calgary and Edmonton region reSidents, a larger~;"

' peroentage of the residents in the Calgary region sought care at a’

--”tertiary facility as compared to residents of the Edmonton region-ﬂ‘
1_53 2% versus 39 1% Perhaps Calgary regional residents are ‘in need of{

°

» more complex care than Edmonton regional residents and thus, are

‘ referred more often to tertiary care faCilities or- perhaps, the tertiaryn_“

e

v.care hospitals in the Edmonton region have a mdre selectiwe admission )

process. » A comparison of the _RIs ‘for these two regions furtheruj‘

- sy S
=.illustrated that a larger percentage of Edmonton region residents sought;



Relevance Indices for Seyen Regional Divisions 5///
' :“and Three Levels of Hospital Care Divisions, 1984/8

ihvfj;'

o -

o : : - ,  foPatient Deatination
':;Patieh;:”:_ ' Utilization : Tertiary ‘ ”'i Secondary Prima:y

.

iiQrigin"" o Measure L Hospitals ZIL,dHospitals ;i'?:ﬁospitaloiﬁ:oi7:u5

-
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“Prairie” - - SsEP .. 8.9 .- - 58.7
- . .- PDAY fig-k- 14,4 - . 57.3)

N

N W
e Ne |
W RO 'QP'-'
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Coa o USERT - 9.6 . A2.0 0 4B.4 e o
Coeoay 0 144 463 S o 3930 L

S -Caigiryti,:“-f'ﬁsﬁﬁifi 17'53,27':l£ S3e : 14.8_iﬁg L
oo Ty gee . - osu.2c e 327 16,1
.. PDAY .- .. 56,9 -0 c 29,1 . . T l4.10 0

| Medicine Hat ~ USWE - . 11,7 BTN PR CECE R 17 S
A sep oo 8.2 o 735 0 0 184
- PDAY 13, 8 o 68,9 17, 3-_;”

Sl SER . Lt 6.6 . 4B T v 452 e
. PDAY 11,4 0 5l.4 +.37.2"
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care from primary hospitals This result is most probably due, however, .
to the inclusiong of many more rural GHDs in the Edmonton region as’ .

- compared to the Calgary region. :

From the provider-based perspecté; Table 14 presents the CIs Sor

._the seven regiqga and th e’.l %3 oa hospig"*'

-:'. indic:ated that over 9&% of t-wtiary care hospitals

. >: . ~ : _'\,-». cé; "‘

.‘M.secondary and primary care facilities committed resources to each. of theqa
. N oA Lo R ) v

'-'seven regions, however, Calgary and Edmonton regiong were again the two

» 3
’.

regions to which relatively more resources w'ere co tted Over half of .

: primary care hospitals' resources were allocated to Edmonton region
‘ patients which was not unexpected owing to the incerporation of‘a number:

L of rural GHDs in the Edmonton region. S

o o S - S _
The analyses of patient flow patterns in Alberta for the fiscal

'year 1984/85 revealed the following {
(1) The USWE-based RIs and CIs were comparable with the SEP-based and
PDAY-based indices. E‘or the most part, the indices calculated with the '

USWE measure fell in between the indices palculated using SEP and PDAY

(2) ) In general, patients depended on the resourdes of hos(pitals within

their 'own districts of residence .However, approximately 11% of
suburban and 19% of rural residents sought care in tertiary facilities

_It was suggested that these patient flow patterns may be partially

RN " attributed to the availability of more complex services in the secondary -

.

v"and tertiary care facilities as well as physician referral patterns

,‘\
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- {3) Approximately 54% of secondary care hospitals’ resources ,were_
committed to residents of metro districts <However, many of the.‘-
hospitals classified as secondary care facilities were located in urban .

a@eas, thus, contributing to this relatively high percentage

e

A28

(4)k . Tertiary care and secondary care hospitals comm.itted 20%" and 17t of :
total resources, _ respectively, to.rural res:.dents, proViding the more
complex care which is unavailable in primary care hospital'é:": |
(5) About 13% of primary care resources were comm:.tted Oo metro
‘ ,residents.: I,t is suggested that this result is due to the way in which
: ,hospitals and districts were classified J For‘ example, wh:,.le Fort »‘
) Saskatchewan ‘Gener_al Hospital District "’vgas_._ considered ko be;if
" 3 _metropolitan, f“ort‘ Sas‘katchewan . General Hospital “was -classified:- as | a

. O o . R X . ( - . - . ‘ ';" -_
_J’Prlmary care- facility. : I

(6) Nhen the : province‘ was divided- :into vseve.nf' regions, '.analyses
.’~‘indicated that a higher percentqe of Calgary region residents sought .‘
_"»_‘care at a tertiary facility than Edmonton region res:Ldents . This may be
due to (a) physician referral practice, ‘(bt)' a’ more selective adnussion;
:process in Edmonton, or (c) the’ availability of alternative services in.a!
' lower level of care hospitals for Edmonton region residents .‘ *
{7) As expected, a large percentage (over 1 90%). of - tertiaryd ‘care‘
.;resources wer; committed to Bdmonton and Calgary regions : 0ver half,;
S'lt, of pr.imary care hospitals' resources were allocated to Edmonton‘
:egion residients. This result was. most likely due to the way in which‘
'_'_tho' prd‘vince* 'vas- divided into oy seven, ‘re_gions; : Edmonton ‘ reg_ion

-inco'rporam a large number of ,‘rural GHDs. - L i



: The results from the analyses pertaim.ng to case mix complexity aad o
LA "L ) ;,- ] L o
' resource consumption comparisons between the U S. and Alberta, reaource '

utilizatio and allocation among hospitals aee———geeerel hospital' :

di?;\t;rtcta, and patiem: flow patterns were presented and discussed. -A -

N A

&mmary of the major findings from these @nalyses is PrESented in";"‘

w . Y

_,‘,p'ﬂfus,‘sﬁron 5. 2 of the last chapter o -

-



e l

“‘1vpopulation mode j

.both of which igﬁo; tﬂnfgisparity in

" CHAPTER V

| SUMMARY, FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

The major objectives of this study; the research strategies used to_,:
achieve those objectives,_and the overall study findings aré summarizedif;x

.in this chapter.A Following an overview of this investigation,’relevant

;'conclusions are presented and recommendatio%f are suggested

s

5 1 Sumnary
In view. of}the~substantial contribution of the hospital sector to”

'health care costs and the emphaSis on cost containment, the equitaﬁle‘_

‘ allocation of scarce resources_ warrants - investigation-bof; hospital

resource'consumptiOn. Previous studies have'examined thelutilizationdof.'
hospital resources, however, the focus has been on measures such’ ‘as the'-

occupancy rate which manifests a fallacious picture of actual hospital,-»

‘utilization by’a pa fent population. o _'.f_ 't'" ) “.; T
This study, base ice population modeT was conducted in;ﬁ

an effort to alleviate the,gréglems assoc1ated w1th the aforementioned'f

»utilization studies.f Later studies which have incorporated the servrce.

utili;ation measd%bs;.uch aﬁ seﬁarations (SEP) and patient davs XPDAY)

resource requirement for various'
Ny .
a‘v’ )
disease categortns.; This study enlarged“the service population model by

R

‘3 ",' '/‘
inco;porating a; DRG- (Diagnosis Related Group) based utilization measure
"V

QQSNE) and by implementing the model onwa micro computer. SO |

151

'y‘ and 'Nestman, 1980, 1984) used traditional»



A selective review of the literature prov:.ded an. overview of

‘ b, research development and findings relevant to the purpose and ohjectives LR

of the study. A review of the research conduct d on patient flow:f'.

’a

: patterns emphasized the value of origin-destination me hodologies for

quantitatively analyzmg patient care-seeking behaviors and facilitating_

' health care planning A discussion of three major health care

. classification methodologies revealed that the DRG (Dlaqnosis Related__

' 'Group) classification system ‘is the most highly developed and widely,v

: applied method for directly estimating the voiume and’ type of cases'.

. "treated in a. hospital. thus achievmg a more accurate assessment of-'f"‘_

' hospital resource consumption and/or needs ~ The" literature revealed nof-

v 'v.,

cohesive theory with' respect to general health services utilization. '

Although various conceptual models were described, there appeared to be‘-ﬁ

'ambiguity and misunderstanding regarding the interaction between the.

principle factors of need, demand, access,. and utilization and the .

- numerous _societal and individual determinants. o E‘inally, - a brief,”
_overview of hospital funding revealed deficiencies in the current global'-r".'

:funding policy which appeared to be ~partially alleviated by the volume-f. "

0’

.driven pilot funding project implemented by the Department of Hospitals;_'l.-.'_.ff

e

",ond Medical Care (DHMC) " The literature revealed that increasing per
. 4 - ‘¢ " o

capita hospital expenditures were caused by higher costs per admission;: -

with wage rates accounting for about two thirds o£ the increase.-"
The data analyses of hospital resource allocation and utilizationj-_“’f
-iwere conducted in four sections.: Initially, the average DRG weight e

;‘(which is e measure of case mix complexity) was examined in Alberta and.v";

‘*-'-the United States as well as the resource consumption associated with"'-_'.f"




"‘districts to provide 1ntJrhospital and in

; and workload comparisons l Lastly, patie

‘various DRG codes Utilization raees we

: computed On a per case and a -

'per capita basis for all acute care’h pitals and general hospital :

erdistrict resource allocationg
. Sl

origin-destination analyses_

.- - . . a

,were conducted from a. community-based perspective and a prov1der-basedﬂ'

erspective 1n order to assess patient flow patterns.‘” :'_.; - {J s

’

;5 2 Hajor Findings‘

2

& N

The major findings ev;dent from the analyses are listed below,
(1) ‘In Alberta, approximately 41% of hospital resources were consumed
SN : AL

iby less than one tenth of all DRG groups This represented 44% of total-"

'separation° and 45% of total patient—days Bstimated total cost for the'ﬁ

' top forty DRGs totalled 463 4 million dollars.

o

"(2) Analyses indicated that the top three DRGs 1n terms of resource-n

ccnsumption for Alberta were :r DRG 373 (Vaginal Delivery without_g

fcomplication or comorbidity),' DRG"468 (Unrelated Operating Room

"PrOCedures), and'DRG’QB (Bronchitis and Asthma, Age 0517). Similar‘

analyies vconducted with "th U s i Medicare data' indicated' that‘

7h cardiovascular DRGs dominated in terms of resource consumption with the. -

e
a,v

top three DRGs being DRG 127 (Heart Failure and Shock), DRG

VfISpecific CerebrOVascular Disordg;s except Transient Ischemic %mtack)
“.and DRG 468 (Unrelated Operating ﬂbom Procedures) The ranking of DRGsff'

:1with respect to lasource consumption differed when' relative resource;ul

K -'\'

'»;requirement (DRG weight) amo?g disease categories was ignored
@3 The average DRG weight (AUSWE) for Alberta was 0 77 which was‘j

: 'slightly belowjthe'q,s. theoretical average of 1.0. > The average DRG»A



. ,'A_stayed relatively stable at 1. 11 B SRR

weight for the UI.S Medicare patients was 1 10

'--.:(4) When only those persons 65 years of. age and older were selected'%

a;-

- f
‘~.the analyses revealed. “(a)’ DRG 127 (Heart Failure and Shock) ranked,

‘.l.\

-:number one . in: terms of resource consumption in both Albeéta and the

- u. 5 . and (b) the average DRG weight for Alberta increased to 1 03

'indicating the more resource intensive nature of morbidity experienced

"L

by the older group The average DRG weight £or u. S Medica,re patients

4

.'(5) With respect to the geometric mean length of stay (GMLOS), selected

-DRGs » (Diagnosis Related Groups) were compared between the U s. and

D N .-‘ IS
! rai / .

Alberta _ Out of the top forty DRGs eighteen were able to beqompared

c and thirteen of the eighteen DRGs had a GMLOS which was higher in

F'Alberta than the U, S.,t ‘ PR "', = L ‘» : \
"(6);'_ . Average DRG weight (AUSWE) and average length of stay (PLLOS)
-measures displayed a direct relationship with hospital size (small,

'-medium, large and healthcenter), level of care (primary, secondary and

—

: :f.tertiary) and hospital location (rural regional and metropolitan). . -'\

vRegression analysis indicated that average DRG weight as measured by

L tAq

-.AAUSWE expiained about '70% o

se cost variation among Alberta

: t_hospitals. s

| 4(7) 'I'he USWERATE (number of weighted separations per capita) typically

' 'declined as hospital size increased (small'- 0 185, healthcenter. 0 137),

.as level of care increased (primary care-'o 179, tertiary care' 0 137)

o

- jand i’or hospitals located in metropolitan areas t(rural 0 185,*. :

»

' Cost per capita (COSTRATE) was highest for tertiary care




The_.” service vulatron index (SPI-number of - persons . '_
ranged rrom 42y5/pers‘ons served per bed. to 282 8 persons‘_r'-;ho.'spitali;
:_‘bed. 'l'he SPI for medium-sized hospitals was higher than that -for large”.‘ :
"l"':,hgspitals | | . e
' _(8)‘ With ‘regard to vregional ‘resource ‘utilization variation, | 'Tthe_!
. ‘northern region of Ft Mcdurray was assoc1ated w:.th 10;: pe.r case rates L
’such as average length of stay (ALOS = 5 9 patient days) and average DRG B

Y

weight .(AUSWE = 0 68) and high per capita rates such as number of ‘

weighted separations per capita (USWERATE - 0 233) or number of beds per »‘

<

1 000 age-sex adjusted residents (BDI = 7. 1) 'Conversaly, Calgary
. 5 S :

’M

region exhibited high qser case rates (ALOS = 7 1 patient days, AUSWE = |
.0 78) and low per dapita rates (USWERATE - 0 126, BDI = 4 5)
(/j‘( }\/_ va;‘iation in per case a'nd per capita measures wars evident when n
) \)distriots uere - classified | according : to _ .area (rural, suburban, :

: 'metfropolitan) Metro areas: were characterized by a low bed distribution

"index (BDI - 4 4) and USWERATE (number of weighted separations per
| '»'-‘,capita - 0 126) and a- high average length of stay (ALOS = .7, 0 patie'nt'f.
* ": days) and average DRG weight (AUSWE - 0. '79) while the high BDI (7 5 beds
g per 1, 000 age-/sex adjusted reszdents) and USWERATE (0 198) .of the rural-_;-vf_
" areas -was associated with a lo;v ALOS ‘(6 4 patient days) and AUSWE":' '-4
‘(0 75) It was found that rural people consumed 36% more resources per E
' person than thkir metro counterparts : : v‘ '
r;.,, o (10) Patient origin—destination analyses indicated that about 13% and.'
‘%? 5&@ 57% of primary care resources were committed to metro residents and :

-

Edmonton region residents, respectively : R o



-0

(ll) Analyses showed that a higher percentage of Calgary region
: L

S residents (53%) sought cage from a tereiary care facility than E:dmonton % v

S

= region residents (39%) s A.,J* RS {3“
(12) The Relevance and Commitment( &ndices computed using the USWE
- (weighted separation) g measure were " comparable _'t_o' _ those indices ‘

' calculated using either SEP (separations) or PDAY (patient days)

3 COnclusions

The primary purpose of this study was. to explore the allocation and

; # y . , .
‘utilization “of- hospital ' resources in lberta _ using he service T
population model,- DRG data, and the software - available _'for" au

”microcomputer In light of these objectives and the research findings

~of:. this investigation, the following conclusions were made BN ".:' . ¥

S

' ".(l)" Population based resource allocation and utiliza.tion measures uere

1 . . ERREEN

‘derived using the DRyd hospital service pépulation mode]: .

o ‘-_(2_)‘_‘ The service PO lation model was impl,emqnted on a mi%rg cbmputer e

R N AT

“using software which included Lotus 1 2 3 and SP8§?PC.-- .
>

the ‘."'uhole",".‘ D

TR S

.vrestrictive admission criteria in Alberta hospita&s, (b) on

. 1 S

C the Alberta,populatihon is less severely ill tﬁan the U. S Population .._\;.y.
' — , .-“ AN S

\' '.

. _'Neither of the abov@ would ‘seem to be a‘s ’likely 4as 'IC) the type ot
oxds, BV

'health care systeni in the U S. ‘ ana in particular the economic tsctors
.._“which may prevent patients from seeking care "for illnesses » ot low

; f‘, }-‘
. severity. . On the other hand,- the expeotations and attitudes ot the

"~American patient are such that he seeks "out the nevest and often most




'f»‘expensive forms< of diagnosis andvtreatment w:.th which h.‘LS physician_"-"__,‘
ncurs because of the high :.nc:.dence of malpractice suits g Thls may ;

lead to an. abnormally high average RG. weight in that country

4.4_:..-(4) i ‘l‘he lower geometric ‘mean length of stay exhibited in the u. S for.”.‘

-thirteen of eighteen selected DRGs (Dia&yosis Related Group) as. compared‘

,to Alberta most probably reflected the difference in health ‘care -
) . ,’y.._‘ &

"%'e‘uent scheme in the v, S may lead to'.' -

: Vsystems The prospect ive €

~an’ early discharge wheregv, no;?ixnﬂ‘lar pressure exists in’ the Canadiang' :

‘»&.- : ’,

health care system

(5) ' High per‘capita utilization rates,. in terms of the USWERATE,,
':'vSEPRATE (separations per capita), and PDAYRATE (patient days per &y
capita), in conjunction W:Lth ré‘l"tively low resource needs for the
average case as measured by ALOS (average length of stay) and AUSWE

. (average DRG weight), appeared to: be characteristic of small, primary ‘

care, - or rurally located hospitals, in contrast, low per capita ‘_

utiliza‘tione-:-rate's, in conjunch ! h*ithh comparatively high per ‘case’y’ »

" résource requi"rements#v were: a* m::i;.~ : i tta health care facilities which '
lcould offer ‘all levels’ of car and alt rnative health ‘Gare delivery
. services _ (healthcenters,i tertiary care; metropolitan location) . It_
"_v‘iould seem that a process of repetitive admissions of a low resource.
nature Qi. operative in the former types of hospitals,' while a

'f‘:selective admission process increasingly biased toward morf Jcomplex_ -

»cases was occurring in the lattex‘? hospitals.

“ :(6)' Rural areas characterized by a high BDI (number of: beds per 1 QOO

'$ ,
age-sex adjusted residents) were also characterized by high per capita v'

‘-rates (USWBRATE, PDAYRM‘E, SEPRATE) and low per case rates (ALOS and



,.'_-;'be due to economies of scale.

R routes in the province, _factors unique to individual pati

_,'AUSWE), “in. contrast, metro areas characterized by a low BDI were.’f-"-f

o associated with low per capita rates and high per case rates It would"u_.‘.‘ .
seem that the BDI had an influence on the u@ilization of hospital
'_services. Other studies (Roemer, 1961, ‘ Anderson, 1973a, _ anoodt &',""v'

~7

'Knickman,“1984) have also reported this effect[ In' addition, the-'

Y unavailability of connnunity services in the rural ‘areas and in some

instances the difficulties in transportation back and forth for medical-".*\*
T e

¢

P care may lead to increased hospitalization for rural residents. o
(_-"7)ﬁ: It was expected that the service population indices (SPIs) for“_.f
o

small, prin;aryk..,care and rurally located hospitals would be relatively‘_x'
't N

- lower ow:Lng tb-.the need to meet fluctuating emergenty or urgent demands

'The higher SPI obtained for medium hospitals versus large hospitals‘f.;'_':..‘
vimplied that the former facilities are- relatively more efficient or that $ T

they are relatively overloaded. The inverse relationship exhibited :

vog

.between cost per capita (COSTRATE.) and hospital size was postulated to L
N (8) With' regard to the majori indifngs reported on patient flowf_
"patterns, it is postulated that the patterns of patient travel for-f"f"-

"hospita’l care and the patterns of resource commitment by hospitals and-.’v

,hospital groups likely reflected physician referral patterns, »hospitaiz."”

'size and the care available in different facilities, the ,major travell'_-":f'}

.way in which hospitals and general hospital districts were classified

‘e

g R . B P N R, B g

T



5 4 Récounnmdations

Recommendations based on the major findings and conclusions of thisf;ﬂi
study are provided as follows- t e w

o

(1) Policies directed toward reducing high utilization rates (including

L-\

1 Lk

the BDI) should be incorporated on- a provincial—wide ba31s owing ;o the ot )
N . >ﬁ »

high utilization rates generated in. numerous rural hospitals spanning ae

r

. . LV o S . . L™ £,\'_v
broad geographic area e .;’ : ﬂa U ,_';"i

S ; SO ' R T L L
(2). Using the service population model a similar study involVing data B

..

I Al .

- o R Yy ‘-"*:: ’
. g

from a number of years “could be conducted so that (a) resource ;;5

allocation and’ utilization trends could be examined. and (b) stability

Ve

. of service population could be tested }« Unless such stability is '

P

evident, the service population model may be of limited use for hospita

’(3)“' ‘To" assess the performance of Albﬁrta with respect to hospital

planners

.resource allocation and utilization, comparisons should ‘be. nmde with'ﬁl

other Canadian provinces uSing the service populatiqpimndely' Additionald:[

a

3 ,worthwhile information might be obtained from a sxmilar examination in~if

. ”.;another developed country. IR *ﬂl'f;,vm“

- (4) A similar study should be conduhted ﬁhich incorporates SEP (numberf.5

o

of " separations), PDAY (number of patient days) and USWE (DRG based';h
.weighted separations) in the service population model to fully examine‘T

the benefit of the weighted utilization measure
Ty

(5)» Further studies using‘ the service population model should bei .

1

implemented on a micro computer to refine the methodology and facilitate

' its application to hospital resource planning

ki
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' apprnnrx B f*
K Computational Procedures to Derive Bed Diatr:l.bution Index

and Service Population Index (Bay and Nestman, 1984)

,*4" .
< L

'z:-ag;gvance,xna;:'g¢t§°d= R S

1. "vCarry out patient origin-destig,ation study and- obtain
.' utilization measure matrix (Ug4). .An element of this matrix, Uy
_denotes ‘the number of utilization measure units (e.g., PDAY, uswé
‘SEP) - generated by the- residents of: District j at Hospital i dur“ing» S
certain time periods o . Co .

2 The utilization measure matrix is converted to a matrix ‘ (Ri ,"
a which is composed sof the est::mates of . relevance indexes unge
. ,cern homogeneity assumptiorﬁ as- noted by Bay and NestmanA
YL (1980). : L : e - . T ‘
B . ;SV-L‘z i | | ']-:»tﬁ = J'.”,;V”V"‘
R aij.uj/i@j T
_ 3 'rhe district serv:Lce p°pu.lation size N , which is “the age—-sex-”_'v_'
- adjusted number of rebidents in the. District 35 is multiplied by .
. the relevance index)‘to produce servicé population matri.x (Nij) and;; B
hospital serVice population vector (Ni ) o w :

: oo

>

s Nij . j% N Ni -fm SEne

x: of age-sex-adjasted residents served by a hospital b\d,
be" estimated by S oo ,

SPIi - Ni / Bi

"""‘»of beds in Hospital i Bi / is allocated to- each, b
, Yistrict in proportion to-—mj, “and - the ‘bed allocat‘ion_
'):.; and district bed allocation vector B 5 are obtained -

" T Bij - ij’”‘i ﬁ‘? 5313 |
6. 'rhe number of beds per 1 000 residents in terxns of a,«e-sex-
adjusted service population, BD’I, may be estimated by

o

aoxj - 1,000 x a j /. n 5
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B ;pqnpit@enthndex:ﬁethadi‘M:ef}.;.f‘

i—a\f.-"

\ 3. Bedﬁallocation mat:ix and vector are estimated by.. .

g_q;;;,rhe abxs”

S'rhe number of residents served by Hospital i f;om District j is

. 2 .
—da— L e o

A, VY

As in ‘the caee~ of the relevance—mdex method, obtain a*utilizat;on
matrix based on a patient origin-deatination study '

e AN

2, - Cémmitment-lndex matrix” (ci ) “is  estimated By the followingff

f,.formula -under c\ertain homogene:.ty asaumptien (Bay “and Neatman,
'~1980) "_-_ v : S -

s R St S

145,;,f 1-,11i‘:51;jj -;jE;j:'~B *Cij i,;?;j;ngij q_qﬁ', L

__re obta;ned as Item'%\qf the :elevance index method
, o o

3 RN i
- . r

d proportiona.l to Bi : and the service populatien matrix
are obtained by
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LPPDIDIX C 1

f 4 '_f;&{ -..A;;]J '2; ACUTE CARE uosrxraxs P
Hoapital nospital ‘ ) Hos_p‘:l,_tal . Hospital. il Tiio
0 Name ‘Coﬂﬁxf-u . ﬁaﬁﬂ’apjﬂ";ivr-"; o

1 *Athabasca Municipal" s . f_;_473;1'Elnora General

2. . Mineral :Springs (Banff) . .. . 48 - Empress’ Municipal

3 7 st Joseph's (Barrﬂb/o) R 49 . Fa};ziew ‘Municipal By
4 Bashaw General - -~ " .- 7 50.. . Macleod Municipal

5 Bassano General " . Cive 0 < (Fort Macleod) -

6 .

)

9

(gBeaverlodge Municipal .:,52 "Ft. Saskatchewan General

, !Bently Municipal G 53 - st ‘Theresa Gerieral -
. Blairmore c:owsnest MuniC1pal ’f.ﬁ_.-" (Fort Vermilion) . .
,ro .r Louis’ (Bonnyville) 5 j‘ St. Joaeph”i’TGalahad)
] 11 BO Island General . : . 55 ) Glendon Municipal E
12 Boyle General - ,,;'F ';: R '561] Grande\Prairie Municipal
”:13 “Breton General Lt A 57 - Hanna General
14 Brooks General ," : 58 - o8t Anne 8. (Hardisty)"
-15 Alher%a Children's (Calgary) S 59»" - Providence (ﬁlgh Prairie)
16 - -Foothills (Cdlgary) SO > .60 ° High. giver General
17 calgary General - "'.“57’ " .1 61 . 'minton Municipal R
%8,' Salvation Army'Grace (Calgary) : : 62 - ‘Hythe Municipal - o -
, 19 Holy Cross (Calgary) s v:_'.63?’, Innisfail General R
.20 . Rockyview (€algary). : S 64 Islay Municfpal o
21 . St. Mary’s (Camrose) . | R ,;65’.1 ‘Seton ‘(Jasper) . -t LT
22 Camrose  Municipal S0 g6 “"Killam General - T
_ 23 © Cardston Municipal - - ‘yf_b-'67.f' St. Gatherine’s S L
24 7 Litg e Bow Mnnicipal ©... . '(Lac La Biche) S P
¢ (Ca¥mangay) - . »i0c . 687 'Lacombe General*'7f wo
.25 ' our Lady of the Rosary (Castor) 69 Archer Memorialf' v
‘ '265 Cereql Municipal '-v o« ’{Lamont). o
27 Claresholmknunicipal ’<‘:‘jj“” 1@101; ‘Leduc” Municipal" '&~“
28 Coaldale Comunity = S b T Lethbridge Municipal . ;I.' '
29 - John Neil (Coxd, Lake) 0072 0, st. Michael’s. (Lethbridqe)
30+ - Consort. Municipal -'.li'.'l;, L 74,,* s cred Heart (McLennan) 'vj'
"+31" . Cornation Municipal - . f‘~ -'Magrath Municipal L
32 - ‘Providence General (Daysland) %6 Manning Municipal
33 Devon:Civic iU ol ‘}77- - ‘Mannville Municipal
. .34 Didsbury uunicipal e fa; .+ .78 7 Mayerthorpe General
: 3’5- Drayton Valley Municipal . . 79 - “Medicine Hat Goneral
' ;36 Drumheller General -,; T nv,pSO‘f ‘Boxder - Countj General
©37 - Eckville Municipal’ *7'-3“.»hc¢ L7 (MAlkRiver) -
,v38 " W.W, Cross: (Edmonton) Co v;;;81ff' Mary Immaculata (Mundaro)
39 - Edmonton General . ‘... . .82 . ‘Myrnam Muhicipal
v 41» Miaericordia (Edmonton) ‘vg»,f-_fﬂ'83i' .0lds Municipal e
. 43" Royal Alexandra “(Edmonton). . = 184 ~ Big,Countfy..(Oyen)
c44 University (Edmonton) T ;f'fﬁjuasg“; ‘Peace River: Municipal R
- .45 - St. John's. (Edson) I | T ‘Picture Butte Municipalg Cd
46 Elk Point Municipal ;Anf;;""‘;;-;387 St Vincent' PERETN S
e S e (Pinchor Creek)”*-

K I




/| APPENDIX C.1 (Cont’d)

R 7.;’

- Hospital l’i__~;Hbépital :

1 COde -:g”-A‘ﬁ'V 1Fuueél
88:*1Ponoka Genexalﬁ R T
- . 89.. Provost Municipal PSR :\ 

.91, Raymond Municipal Dol

/.92 . Red Deer. General SRR
193, Rimbey General* o IR
94 ! Rocky Mountain, H use/General——5~5'
'95 " George McDougall  (Smbky Lake)

. T IR : ™

96'; Holy Cross. (Spirx& Riv r) g f-':.” '4_?3
. 97 . Stettler/Municipal® ™ TR s

98 . Stony Plain Munlczpal o ”"‘é§ e

- 99 - St Therese (st. Paul)

100 - Taber General 'R

101 ' Three. ilIf Municipal

102" Tofield Municipal - - . -éf 

103 st. Hdry's “(Trochu)

104 ‘Turne lley MunzClpal
1105 Two H ‘Municipal LY
106 -valle w General f\ﬂ
107 St. Joseph's (Vegrevxlle) e
. 108 Vermilion Municipal .~ . . .
7109 VikingtMunicipal _ SRR L
1107 Oour Lady' “{Vilna) o T
,{;111 ‘Vulcan Municipal : *'jgh3 {‘,
"wilz Wainwright General *i- DR
113 Immaculata.(Westlock) - = ‘jkj
114 Wetaskiwin Municipsl I T
215 Mary Immaculate (Willingdon) %\ -

116 ’Whitecourt General
117 Ft. McMurray .

”;18“*Slave Lake‘Generel BRI RN
119" Suddre General . . L
120 - Sturgeon General (St. Albe\:)’}*ﬁ<

" 121 Grande Cache. General

122 Redwater General’ -
123 High Level Community -
125 Charles Camsell (Edmonton)

126 ,Colonel Belcher. (Calgary) . .f»,.‘ s

132 - Grimshaw-Berwyn Municipal
133 Fox Creek - : '
134 Strathmore Valley Gene*gi
,'301 'Blood Indian (Cardston) .
302 Medley (CFB Cold Lake)
,‘501 Duclos (Bonnyville) :




"_;a;Ho;ﬁiﬁél“niﬁigioh§? ;

TP

Lo
‘.

C asemewre 68

ERURRPUNE

 HOSPITAL AGGREGATES | .-

N "-

,’« Healthcenter (500 Plus Be@p)

',ﬁ~Large (306= soo(seds)

e

ﬁEMedigm ‘109_299g3§98)  2;:_%  

- 3All other hoapitalsﬁv‘- 

1% 7,

:“”18, 19, 20“ 39,?41, ssﬁfﬁ

71, 72, 79, 92, 17, 125

;All other hosp*tals ‘;;

,},

15,15, 17f_ia,;f v
8, 39, ‘41, 9, g
126 B ST
56, 71, vz 79, 92, 117

All other hospitals S

'-is, 18,' 20, 21, S6; L,
-72, 79, 114, 117, 120,}126H ¢M~

20,
1_2_51"-.“ P



»fn;‘;Bassano .%a..‘f‘ |

Al

- High B;vér

'!*fPrOVOSQL' e R
Athaba ""'v*-} e

. .Grande Prai L
‘Réd: Deer :F.'f .
Innisfail S

GHD Name

'.' e T e

Ve:milion j‘_573" o f’**.”;47

Drumheller > o o ‘ .43
sla? SRR R N
Cardston S

fanna
Viking

‘Wainwright
Elk Point
Vulcan:

Myrnam = -~ - . 70

_Claresholm Y b ¢
Little Bow s e T2

elds ..o T30

'flTabe:' - LS e 75

_ Brooks " . B [

. ‘Magrath -~ .0 o o 97
'aﬁckville R  ﬂ_vfn 78.
Raymond - . .0 79
: Beaverlodge-ﬂythe 80

. ‘Didsbury .- - e 81
V”ngtevi;leif L W 82

"~ .oyen. ... S WO 83

. Pawy 84
. Ponoka . “, . : . .85, .
»H'Mayerthorpe AR o B8 T
© Coronation = R
Crowsnest Pass .= . . . - 88,
Castor . - .. . 89
Two Hills @ .. =~ S o600

Bentley : - . .. 91

- Elnora - S T S 92:_[
‘Three Hills AR R <

| -f@if63'ﬂ 7
T S

. IR \\\\._ 65

-nStettler L L 66

‘Peace Rive: S N Y A
Consort. P 1

Lamont *‘.: T
‘ .

Tofzeld
Macleod

Rocky Mountézn House

. Berwyn .- . .o

.Sundre ﬁ{{; o

Rimbey .

'Empress’: “
~ Lacombe - . .-

Flagstafffnughenden"iu

Trochu
' Glendon
alrview o
Spirit River
.Boyle
Grande Oache

Lethbridge
TurnerVValley

" Barrhead

Medzcxne Hat-
Manning i
Banff = . . O~

" Bow Island

Drayton Valley
-Lactla Biche:

'-Pincher Creekf_nj

panmore -
.- Wetaskiwin - K
Pict%fe Butte‘

‘Laduc .. Sﬂ.'ﬁlf;j‘

-~.Stony Plain
- Breton' .

E Edson =

.-

" Jasper.
Bonnyville
~High' Prairie
MqLennan
‘Westlock"
Camrose IR P
- Metxo Calgary3 -

e e

':' Smoky Lake - - ¥_f;f
" \~Cold Lake " .
Hinton -~ —o . ST



"‘Fo _Saskatch: an, |
‘th McMurraY‘j\;ﬁﬁ

 fSIave Lake, -
“ Fort Vermilion R
”Thorhild County

c—




-

District Codes , L . i

SN R e L R
tropolitan ‘483, 84, 93, 98, 106,.100 "
ubtizban % 99, 14, 15, 65, §9 -

7 - A1l other districts *~ -

14, 32; 60, 96

Lo 15, 16, 30, 22, 26, 30,
: T 037,39, 41, 43, 44, 49,
. 52, 54, 56,94 - T

Y3, 8.9, 11,719, 33, 35,
AS, 46, 51, 66, 71, *B‘olvv 93. .

YL N é' 24“1'”2.54_"'27r'_5.29;'_ 31, 40, L
G l..48, 65,0 72,.79, 82, 95, -

69, 53, 28

g Ali"bthé;_diét;icts



