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FORWORD

.- :
1

;o v
In recent years, economists and operatlo/>researchers have devoted considerable

. -

effort to the study of various dimensions of the health care delivery system and of -

the dynamics of health manpower supply and requirements. As such, a number of key

.aspects'of economic theory~-including thevusefof econometric models and concepts

-

such as economies of scale, internal rate of .return, and income and price o
elasticities-~have become more prevalent in the health literature. -, '

P4

Concurrent with this development, and proceediné somevhat independently, has
been a marked expansion in Zt;?ies and articles concerned with specialty and geo-

graphic imbalances of healtk ervices and manpower. These deyelopments apparently k\’

- ‘ . - . -

reflect a recognition that aggregate, national profiles of health dynamics provide’ *

only partial insights into understanding and ‘groping with problems of equity and

.

ddistribution,

t
1

Since its inception 1ri 1970, the Division of Manpower Intelligence (DMI) of

the Burfau of He lth Resources Development has been _vitally interested and actively

engaged in analysis of both of these” areas. As part of its extramural program,

-
t e -

consequently, a number of ma jor .analytical efforts have been undertakén that* attempt

-

to examine empirically current and future dimensions of the health care de1ivery

system and health manpower. '

¥

In line with -these program objectives, in 1972 DMI commissioned the Division

of Business and Economic Research, College of Commerce and Industry, The University'

14

of Wyoming, to undertake a research effort concerning the use of economi¢ theory

*1in health locational decision-making. Specifically, the first part of this_effort

‘»was to exXplore and determine whether the economic system could effectively be

used as a surrogate in health planning for the.health-care delivery sx&fem, The -




: L
second aspect of this research endjavor was £o Estimate tle interrelationships"

'

ilof the health manpower education system with the economic system-and the health-

care delivery system. ‘The overall obJectives of the prOJect were to determine.the
. vy - . - © 7 . .

applicability of regional economic theory in this framework, hopefully to lend

Ffurther insights into the process of locational decision making, and to developva
useful tool and perspective for the health plannerl' ' . L : RN

L] . -

From the viewpoin{ of social science research, .the results of'this studyheffort'
p :
represeng importaht "initial steps in the empirical process. In this regard, a
‘number of research areas are propOSed within the study to further validate hypdtheses
presented an /to test the transferability of the study results to other settings :
From the v wp01nt of practitiomers of health manpower'planning; at the same time,:

o . o o

'the'study provides useful insights and-perspectives. Challenge is given in the L / A

study,\for example, to the traditfbnal usage of practitioner/population ratios; while

. a rationale is provided for cohcewti

ting on communities and economic trade areas
. t .

g political-geographic jurisdictions.. ' .

for planning purposes’rathet than us

. ,
)
~ .

This publication represents a: sunmary of the maJor activities, findinge, and

) conclusions identified in the final report of ‘tHé" contracted ‘regearch, The abstract

largely excerpted from the final report was prepare& to permit a wider distribution-

. of the results thained. The bibliography presented in the final:report--both economic

1

and health--has also been included in thils summary presentation. v /ﬁ .

: ; - ' . . /
Jshn M. Leyes, Ph.D., currently with the Virginia State Council of Higher
Education, was the primary author and proJect director for this research effort.
@ During the cqurse of the actual research work, and the preparation of the finay

report, Dr, Leyes was Asgistant Professor of Economics at .the University of Wyoming.

_‘

Other authors on the staff of Dr. Leyes included J Stuart Miller,'Jche Loﬁgren, Y

Jeffrey White, and/%ara Goetz.¥ PauI M. Schwab of the Division of Manpowe ;ntelli-._

\ [

' gence, BHRD, HRA, was project officer for® this extramural activity.
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The Delineation of Economic and Health Service Areas and the- Location .

o B : " °.

|

} .

} T of Health Manpower Education Programs--A Summary
|

7

|

-mTraditionally,'research efforts concerned’ with -examining the dynamics of the

a

health-care delivery system have focused on this system as a'separate entity
independent of the economic system. In fact, however,-the provision of sets of
health-care serviées to various population segments is quite‘similar to the pro-

. vision of respective sets of economic services to.censumers.. It would geem.- -

reasonable, therefore, to expect that detailed information ‘about the economic

[ "

system in a particular geographic area would be most helpful in studying the

. health-care delivery gystem for that area.

¥ In addition, data on the-characteristics'and.interactions,withinlthe health

gystem, particular on an area basis, are often not collected regularly and uniformly,
B hith'the result‘that each study of the health system requires some survey activities

If the economic and the health systems are closely related, however, and given the

2. generally'more complete data on the former; then greater is the probability that the
: o b N oA
. . economic system can be used as a surrogate for the health -care delivery system.

' U

-
[ c .

In the University ofVWyoming stndy, entitled The Delineation of Economic and

“ 4

" Health- Service Areas and the Location of Health Manpower Education Programs, pre-

" liminary attempts were undertaken to demonstrate this identity relationship, namely

»
a

to use the regional economist's central place theory to compare the economic system

»

and the health care, system within- a specific geographic setting 1/ Coincident with

this effort were additional research activities designed to estimate the interrelat-

.

iohships of the health manpower education system with the respective‘economic and
. ' . , . . : - .

« . .
N [ .-

1/ The State of Wyoming was initially chosen as the gtudy area. Because the subject -

to be studied was economic and health ‘services purchasés of Wyoming residents, those
countles immediately adjacent to Wyoming were included plus those additional counties
in the surrounding States that dontain major central places (i.e. Denver, Colorado;
Billings, Montanaj Salt Lake City, Utah; Provo, .Utah; Idaho Falls, Idahg; and Rapid
City, South Dakota).. . ' o

ERIC . - S -7
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health-care delivery systems. The following summary highlights thé;méthqdology

applied by the authors to accomplish this undertaking, the majo;'ﬁypétheses'tested
and subsequent fiﬁdings, aé well as key conclusions and policy~impiications un-

covered by the effort. . ‘ .

Methodology and Rationale : ‘ ' L

.'7 " . M s
“iIn brief, central place theory relates the gpatial results of supply and deémand
2/ ‘

decisions.~ That is, when a commodfty or service is presented for sale, a consumer's

buying decision involves his consideration of the price, .quality, and related trans-

portation costs. The formﬁ% concept ‘of central place theory has been attributed to .
) /v e - .
two German scholars--Christaller, a geographer, and Losch, an economist--whose original
. Y

-

works were published in 1933 and 1941, respectively.é! The rigorious assumptions

postulated in the formal theory, howevgy, result in an'economic model considerably

.
’ .

removed from reality. As such, numeréus investigators have added mofifications tq
1 - . ' '
the, theory which attempt to give the theory and resulting models greater applicability

&

N . L
of \hierarchical demand sfructures. The latter is based on the notion that the
. N\

amoynt and frequency of gobds and services pufqhaeed by consumers, including health _

. e
services in this instance, varies.according to the type of goods and services.

.

Groceries are purchased with more frequency and regularity than clothing, thch .ot

A

7
»

2/ Chapter II of the Wyoming study, entitlgd'"Literaﬁure Review," provides a
detailed description of central place theory, as well as a rbéview of the metho-
dologies: traditionally employed in émpirigal studies applying central place theory.

3/ vwGeneralized descriptions af the Christaller-Losch medel ¢an be found in many

) works. aAs referenced in the economic bibliography appended to this summary, see,
™ for example, Richardson, 1969, pages 105-8 and 136-65; Berry, 1967c, Chapter 2;

Nourse, 1968, Ghapter 3; and Marshall, 1969, Chapter 2.
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" o \ .
‘is purchased more frequently than hospital services, which, 'in turn, are purchased

.

.-
"

more frequently than nursing home services. On an area basis,’fu;thermore, the *

-

) . : . . . . .
purchase of these commodities will tend to vary from one community- to another.

‘Consumers.will be willing to travel greater distances for sutomobiles than for

groceries, and greater distancessfor hospital iprvices than for the services of . .

primary oare physicians. Because the range of commoditiés sold'willsvsry from

community to community, it is possible to infér, from the hierarchicai structure

. O

of the commodities, a corresponding hiernrchical stnncture of commupities, trade

’
et .

sefvices, and health service areas. .. : , < -

- - T
- Al Pl

Seventy-four'ec%nonic variables were ifdentified in the'stuoy and used subsequently.

. v

o . : * 0 '
to delinéste a hierarchical %conpmic system for a part of the intermountain region
characterized by rural conditions and low population'densitym The same geographical

-+ - .
N . , a7

region Was also used to delineate the-health-care delivery system with twenty-four ~
variebles.i/ The two systems, econpmic and health-care deliyery; were delineated i

¢ " - -

a

‘ with a computer progfhmming metﬁzdology that pernitted the grouping of 538 communities

into seven different groups, each composed of the most similar commuriities .3/

-
P . .

The methodology above was developed on the basis of individual communities

rather than individual counties, which are often used in this type of analysis.

v

- The emphasis on communities seemed well=-founded for a gtudy of the intermountain

_region because counties in such arkas tend to be large and distances between g

. i - . P

b

4/ For exalee, some of the 74 economic variables used in the study were newspaper
publishing, petroleum refining, and meat- packing establishments, as well as a large
number of different’ wholesale and retail "tfade businesses. The 24 health variables
largely consisted of counts of various-health disciplines,as well as varied charac~
teristics of health institutions and hospital facilities. - /(7

] Y

5/ 'The hierarchical structure of central places in the study region, in terms of
the economic system, comsisted of the following seven groups: (a) Regional trade
centers (Denver); (b) Sub~regional trade centers. (Salt Lake City); (c) Wholé&sale-
retail centers (3 cities); (d) Primary shopping centers (8 cities); (e) Secondary

d shopping centers (21 cities); (f) Convenience centers (59 cities); and'«g) Minimum "
convenience centers and hamlets (445 cities). Similar groupings, also in a hier-
archical framework, were developed for the health system.

. =3
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individuél communities .are ofifn corresbondingly lérge; However; givéﬁ the low
population dehsity of the region under.hnalysisﬂ’countléss préblems were csvéfed
by the Wyoming study in finding data for both the edonomi; ghd hea thqéyhtems at

V ‘ 1:; datla uséd

- thg_%ub-co@pty level. Nevertheless, the data used are similar to t

-

for studies in other regions (e.é.'Minneso;a and Saskatéhewan)_and ylelded results .

’
- e

v ¢ - .o
(see below) that were consistent with the expectations of observers familiar with

g
the intermountain region. N

-

-/ N . ' . .
- Major Hypotheses and Findings ) . . 3

‘In the Wyomlng study;, it was found analytically feasible to identify a very close

!

relatibnghip between the economi¢ and héglth-eare,systems within the intermountain .

.

reglon. Despite the success of this part of the study, however, the authors were -
not able to test the ﬁypothesis that_Ehé health'manpower edﬁcation system ig fénction-

ally dependent on or'féiefed to either the health-care delivery system or fhe economic

system: The major cogqlugions of the study can be summarized by discussing the major

. Y

i

. hypotheses tested~ . o,

ere .gre sEatistically sig;ﬁficant gimilarities betwgen the ‘hierarchical

sty cfures of the economic and health-care délivery systems. To test this hypothésis,

a .
,,”y/:!methodblogy was developed as indica;éd above, which was comprised of a "centrality

* index" as the measure of the econgmic importance of a central place, and of a heur~ |

' - 4

lstic programming algorithm vhich served the purpose of efficiently forming hierarch-
ical groups of. central plaées based uéon their centrality index scores.él Two

hierarchies were formed in the study'area--ong based or economié characteristics

0

and the othervbésed‘on,health déiivery characteristics.

-

- v
- »

/ -

* 6/ The centralﬂ{y index, as an indicator for the economic system, measures:the
intensity of ecoriomic activity frem one community to another, as well as the extent
to which motre specialized economic activities fall within communities. The same
index would be transferable to characterizing the health-care delivery system--

. for example, the extent to which secondary and tertiary medical speclalty services
are availlable. T . ‘ N .

-




PO . o,
Statistical tests comparing the two hierarchies were pefﬁorméﬁ by .comparing

» s N

‘ i) ) , .. . - A ,
the rankings of central places in the health and economic hierarchies. Spearman's

P rank correlation coefficient and Kendall's rank correlation coefficient indicated

“

/ higﬁiy significant similarities between the two rankings. Parametric tests were

‘ . : v .
also performed by assuming that the health index values for communities were a .-

’

» ’-" : . - .
function of the economic index values. A regresgion equation was estimated and.

. . - s s
the paramétric values were shown to be highly significant. Ve

. . . .
'< ’ ‘ '

Jt was suggested in.thé.study, however, that the statisticqi tests under-
. . . ) M . -

taken may have masked some important additional comparisons between the economic |,

“and health.systems. "The observation wésima&e, for example, that the health-care -

’ 5
- -

delivery system'seems to be less developed than 'the "‘economic system. There were

fewer communities in the top five hierarchical groups -of the health system'as
-compared to the economic system. This meant that ;hefe was a tendency for

communities to fall into a lower h%flth group than economic group.

B . . ' n

» - .

(B) Hierarchical service areag arve preferable to pblitical units (e.g. counties)

and other pgpulai area designations ag units for health planning. A review of’ the

_ g : .
methodologies employed in the formation-of Rand McNally trade areas, Bureau of

-
0

v
-

Economic Analysis Economic Areas, and Functional Economic Areas was included in the

—

N * M .

Wyoming study, as w§11 as. a4 summary of other metﬁods which have appeared in the

literature. It was pointed out in the study ‘that these mefhodologies generally

e

have distinct weaknesses for planning purposes--that the hierarchical notion has

often been omitted froh the methods employed; that inappropriate data have been

employed to reflect rural economic activity; and that political boundaries have

4
[}

often been assumed to equal ecanomic.boundaries with .no justifying arguments °*
- - » . ' R - ) Q : : ’
presented. - . .

. . ” « . / . A
The authors 1indicated two particular .advantages to the methodolggy of

'formulating gerviees areas used. in this' study. Ffrst, the methodology wbs found ¢

9 CL o L
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- - . . o

I

to be Specifically relevdht for studying rural regibns since it accounts “or quite‘
small communities (e.g. less than 4 DOO population in the Wyoming study) 'S ond,

. given the incorpdration of the‘concept of hierarchie s the'authors fognd it pl;sible
to utilize service areas in the planning’ of a wide rangé of health activities--from - -«
% ) ) ' o . v i .
the very basic services'requiring small service areas, ;ﬁ\the sophisticated- facili- , . °

e

-

ties and manpower serving very large areas. -
‘(C) It is possible fo make inferences about healith services which 21 cemmunity

N ’

»

-

and ité'market area population can support.by noting the number’ a and types of business

/

establishments located‘dn the “area, This hypothesis was not fully validated, but -

a

further procedures which might be followed in proving the hypothesiegwere suggested ' -

by the authors.: Chgracteristics of communities in each group were described for
\ o -

"both the economic and the health service hierarchies. Propositions frod\central

+

place theory were derived and applied to the hierarchies to define interg up o«
\ —Q_ P - -
marginal économic activities (IMEA 8) and fhtergroup marginal health ,activi

/

° v

(IMHA s) Z

The propositions developed were, then used ‘to derive specific empirical ryles

which were operational in detérmining IMEA's and ‘IMHA's for the study region. How-
- - : .

ever, since no Attempt yas undertaken in the Wyoming study to relate the IMEA's ‘and

IMHA's, the study did not Speiifically indicate hdw—knowledge about health services

can be gained by counting business establishments.

.

7/ The economic or health-activities added or subtracted due to inter-group movement

of cities are defined by the authors as inter-group marginal activites. For example,

given the occurrence of new industrial plants or new hospital facilities, if a central

place should move upward from its original group to another, than it would be expected

that one or mgge highly-order (i.e. more specialized) activities would be added to the

'original intra-group nucleus, and that there would be an increase in the number of
'activities In the original set of .intra- group activitieg. - ° .

-




: . e _
While %pegific rules ogathuqb were not provided for® equating economic

+

activities and health activities,'there.were broad p{anning implications identified
K A S , g

in the study arising from the relationship.of the two hierarchies. If changes in

‘the economic hierarchy could be anticipated or forecasted by planners, then know-

~

1edge of the previous health system wQuld give imdications of what health activites

v

could be supported by.speeific communities dfter the economic change occurred.

&

(D) The 'hierarchical nature of the econdomic system can serve as an efficient

base for loEating-heaith manpower, education programs. .Largely based on limited:
\J' . LA . K]

5 A
©
Al

availability of.dats,'the research efforts designed to estimate the interrelation-‘
ships of'the health.manpower.edueation\system with the economiedand health-care
deiivery-systems were inconclusive. Part of the‘ditficulty in identifying the
health manpower education system, as presented in the study, is the‘fact that schools

" of heaith yanpower education tend to be located on the basis of political consider-

.' ,
. -“

ations rather than upon pure allocative considerationa

Apart from this considerati::j\hbwever, the authors highlight d constraints

- .

upon empirical dnalysis posed by. gaps in key data e1ements. First, the authors

found a’

?earth\of information on the students in th study region and the places of

:employment fter graduation. The data problems were futrbhet compuunded by the facgt
o b e ’ z

that there exists virtually no meaningful information on the timal s}ze range of

o

individual hea1th .manpower education progmms. As subh, the authors report;'in

. view of the lack of fundamental information on the nature Of health manpower education
programs, the research must necessarily be relatively speculative and subjective in

- . ) . ‘ e .
thig area. ° T . ' _ - .

The Uniﬁersity of'Wyoming'study, in conclusion, stronglyﬂrekbnmended that

additional'research beiconduc&ed;in three areas before it wou1d_be poséihie to

¥ B "
- Ve

oy ’ z . S .
relate the economic and-hedlth-care,delivery systems to the health manpower education
. < P < - hd N .
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'system' ¢h) determination of the’disgances that students w111 travel for«attending

-
\ . N

. ‘,' ind1v1dual health manpower education programs; {2) determination of ‘the distan@e
- i . . 24
that students will cons1der in accepting employmegt after graduation, and (3)—%he
B R 7 "ﬂu "(

determination of the opt1ma1 siZe range, for 1nd1v1dua1 health manpower education

programs. . S T K : t S, e e e

.. . . . M .
) . . . . . 3
. L. o . _ - - . 3 .

’Policy Implications of Wyoming Study
C e . ' . . Kt Ty B
The conclusion£ of thls -study of the economic system, the hea1th care de11very

7’

b system, and" the ‘health manpower education system may potentially altér present :
v ]

v

§ .
_resea/gh app;?aches to health maﬁpower education and pr“”%nt health manpower K\ .
Y A‘., ) i TN

¢

education policy. In this éh er,_possible'implications fobsgo&h research and-‘
: e . PR " -

policy are offered.--q;_ S ' . CoL ; " “fk_ .
AN ", - .. : ;f& S S ) RS
L SR T R ' i s
= P .o - . B . . . L . i ._- Iy o
AL lHéalth-Care-in Some‘CBmmunity N - . L. L e
410 ) ’ 3 s .é ' ot * i - ] . o } . (\ T J N

To conduct consumer %urveys ‘to- determine Ehe range\oﬁ economic and health care;
: 9

.
! 9 » T . . .

act1v1ties used by residents -in a community is feas1b1e. However a reasonable

expectagion is* that asu;yky\of the range of the act1v1t1es o;}ered in thé cgmmunity
uodld y1e1d similar informationj Therefore,'if all res1dents purchase;refrigerators
\ , .
k'and dental serv1ces, the dnference is that (@) if refrigerators and dental servicesL
bare available im some communlty then soﬁh peOple‘hmy buy in the community, and gome

v N

may buy ere; and (b) if neither refrigerators nor.dental services are avail-

' able in the. tommunity, thendthe residents must‘buy-elseWhere. .Conductﬂng,a survey
. - . ” . _G}v - B

i . »

of consumer purchase patterns?foq refrigerators and dental services produces more
information; hohever%ﬁthe added jnformation may not compensate for the 'extra cost.
. . g . Al - . P L . . . .

AR b . . L1
4

The determination that (a) communities can be.ordered and (b) activities (botH’

b
. -

) ‘ N .
_econpmic and hhalth-care& can be ordered in a system consistent with central p1ace

’
5 , \ ~ . Ty

theory has been established in this study. Inter-group°marginal activities for a

4rural; 1°W population dénsity region have been identified; o o ':///;//(//
b " - . v ' . ’ ) . b ) ' .v . . -
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e , zs
1 ' \\’;‘;lb * “ . .,

1 .':"The empirical Tesults have indicated that the presence of some acti&ity within
‘ the community is not totally related to the ‘demand for that activity withingthe

commun1ty--that communities can support a’ greater range and magnitude of activities

when theﬂnotion ofipopulation is broadened’to include the hinterland popplation.as

wellias the indigenous community population. The-concept of'a Standard MetropolltanA' o
Stat1stical Area rncorporsges a s1milar not1on by.1nferr1ng that the population of. L
some city exceeds the phy31cal boundar1es of, that city .and includes’ the peripheral

population in_the'suburbs; :In this study, the infereénce is that residents outside - . i

»
. L —

-

—the’corporate limits of some community may be as much an integral part of the,

, communlty as those within the commun1ty even though the rural res1dents arg not

'

: part of any 1ncorporated place per s€. \qientlflcat1on of the exact size of thev

population that might be added. to. the ind1genous population of the communigy is
. v . 4 v

;4‘h not feasible. However, a reas%nable ekpectation is that if the indigenous populations

.

of CBmmunities A and B are, respect1vely, 4,000 and 10,000; and if thealevel of -

economic activity and the level of health-care act1vity are the same for Both of

these cOmmunitles;-then the ‘total populatlon served by these communities must be

v -

apperimately'the same. ° ' o ‘ -, . S 2 ///

iFurthermore, if some order of'physician services-is availableé in a community, Yo
l»then'the demand, for that service is high enough (from both residents and’non=

- . o . ) i l M \ - ) - N . ;’. Sy

to waﬁ@ﬁnt the provision of that order of physician services.“ Therefore,

S

the/pfesencé or absence - gf some economic or health activity in a community provides ", .
¢ﬁdirect evidence ahout demand(i if demand is high enough, the activity isépresent. )
' ; - ’ o o
37:{/'Thus, the presence or absence of activities'is a surrogate for househjﬁd survexs ‘ ) s
of demand uhether the survey is for the economic'system’or for the health-care . ‘..
' delivery"system;‘ o | T | .; - :a,> . ; : | ’

. 4 .

A

<

For’thefsmallestvcommuﬁities, where there are.no hospital and no physiéian, R
K . - - ~ .o . - .\ . .
" health-care might be viewed in the context of.need rather than in the contextof

~
4 . . . . . .

a

P . . . B

_.[:R\f: . | SRR - o ,v .
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demadé. To determine health-care needs in the smallest communities, the 'authors® ,°

suggest that formal surveys of consumers appear to be necessary.g/ Since no «'//
survey work was'conducted—in\the Wyoming,study, as statéd in the contract s
S . )

‘ficatlons,(no information is available in, quantiﬁ&able form. Neverthéless, the

reséarch effoft did involve the as81stance of many- different 1nd1viddals in the

~ T e

seven States. These 1nd1v1dua1s represent in varying ways, resource person
e ' L . . .
~_providing'qnalitat1ve'1nformatlon about the,rural health-care system,

.
e
-

Smaller communities have various: kinds 6f\health manpower assisying in,the

. B . \ :
treatment of illnesses and injuries.g Some.communities have chifofractors and some ' -

~ -
~ -

veterinarians. Others,mayfhave an RN or LPN living in the community. These'kinds

«

of manpower are-utilized.by rural‘xesidents to prov

e a variety of diagnostic
r : -

- . . .

i . . .
treatme for illnesses and in

Ees;)gzhese‘qualitative data suggest that a
referral system operates from small communities to larger communities'via this

£ _ : . R
informal health-care delivery system. - ‘

. . . . - s -

L N i . oo v .
‘ _ Research:iﬁto‘thg s;ecific nature of the hea}th-care delivery system should
- havevpotential value for olanniné. lf, for exam;?e,vallied health manpower and -
ﬂ’self-&iagnosis are widely used in.small'communities, thegrnon-physician manpower
}j'may be midely acceptable there, Research of this nature-requiresba survey to.
determine where rural residents enter the health-care system for diagnos1s and

LN ¥

treatment, since secondary data do not permit a definitive method for identifying

- ~ the methods of diagnosis and treatment in rural areas. - '

\u\ N ' 4 » . -
B. Dynami-c Models or Static Nodels 4 ' C
‘ . . \\ : . i -

a

The empirical models of the economic and health-care deli y systems in the

. N P ’ 'y LS
Ea Wyoming report ‘were: derived from -Cross- sectional data. Thus, these models are

static in nature. To have made the'models dynamic across time pgriods, it would’

.

*
»

8/ The de11neations of both the econ0mic and health -care delivery systems, as

- developed in the study, were based .on demand rather than upon.need. No attempt =
was made, consequently, to determine the level of services needed by rural -
“Yesidents. v . —_ _ : ' . '

ERIC = 4 e T
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. LA

o~ ,
' haveMBpEn necessary .tb develop time-series data. .

" area, “and if information 1s available on the size of the development, then infer-"

~~density. Are these models transferable to.other-regioqs»with different character-

’ ) ' : : . . i
’L ! . » .

In a more narroéw-sense, however, these models do have dynamic implications.
For example, 1f rural development should occur, then at least onefcommunityawill

-

grow in size as a result of the development, If that community agquires higher-

o
>

order ecohomic activities, higher- order health facilities, and higher -order health
manpower, then movement might occur between groups in the hierarchical system.

The total number and types of-activities will change for the region, thus changing

’

the relative influence of each community in the région. To simply compare the °
change in one community with the rest of the system without re- submitting the ‘ -

‘whole region to the hierarchical methodology would not be consistent.

-

If, however, it 1s known that economic develbpment will pccur in some rural

ences can be made about the configuration of the economic and'health-care systems

1

that will evolve.‘ Such inferences about the future configuration of communities
.o

following development would have good potential for both health and health man- gz
- . e 4'5/
power planners. On’ the basis of the estimates of the future health-care delivery
. - - i } :
system, inferences could\he made concerning the hospitalufacilities required, and 'f

the quantity and kinds of health manpower needed for employment in the community.

Further, planners should be able to estimate changes ‘in the health manpower education
system required to alter the supply of health manpower for qhe Liven rural develop-
ment. -In this sense, the empirical. models provide information about inter-group
movement and'have some dynamic imp1ications for health and health manpower planning.

~
& aeh

oo . P ..
M s . ~

C. Transferability to'other Regions

The economic and health-care delivery system models. developed in this study were

- .
“ —

based on data collected in a?region of mountains, high plains, and: 1ow populatiOn

.

. - . L

istics--non%mountainous or high population density reglons? i

-

RICC e gy
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A definitive ‘answer to this question is difficult. Nevertheless, there are’

several important considerations in answering it. First, the consZmptiom pattern
N

3 :' of the residents of the intermountain region is expected by the authors to parallel a f

hiEN

) the consumption patterns ‘of residents in other parts of the United States due to

" “a

the influence ,of the communications system and the advertising system. The stimuli -

-

~

for consumption spending in the urban Northeast are similar to those in the rural
, .
intermountain region. Thus, the number and range of businesses in the economic

system required to support some population size- (both indigenous and.hinterlands)

, N
are simllar for a low density area and a high density area. More specifically, if ~

Communitf A in southern Montana has some given range of businesses gnd serves a

.-

. total population of X; then some Community B in New York, serving a population of .
3?ﬂ3 size X, would have almost the same number and range of businesses.
: / Second, the question might be posed'. "Given the low‘population density of the

‘intermountain region, will the larger distances between communities in the inter-

Ny

mountain region restrict the transferability of these results?" The apswer to

3

this question is subjective and must be so gqualified. Nevertheless, if a house-

.

hold is locatéd 50 miles from the nearest community in the intermountain region as

wlt

" compared to a household'located lO miles apay in some oﬁher region, each householder

travels a minimum distance of .50 and 10 miles respectiyely to the nearest trade

[’ -

center. If members of these two households require highly specialized ‘medical

services, and the householder in the study region would travel éOO miles and the i T
x‘ !gl . .
one in the high density population region ‘would travel 20 miles, “then the travel 5o

;distance betomes relative. It seems untenable to maintain éot example, that if

- residents of urban regions refuse,to travel more than 25 miles for some services

~ N -+
o ~

" (assuming the service is available within a 25-mile radius), then a rural resident

"in a low population density region is unwilling to travel more 'than 25 miles for .

b

the same service. The minimum'distance travelled for any commodityrwouldathen be

determined by the nearest location where that.cqmmodity is available. Thus,,

s B .
8 <12 \ o Ce e




o
.
4
T
-
.

g hlthough the'distance scale may be different in urban regions than/in rural‘regions,. -

v ! e empirical models‘Heveloped iB/this study“are believed to be trknsférable from

e jlow population den ity, intermountain region to high population density, urban

<

- s ~

ateas of\the United States. o . e : ' C.
. ’The authers Would,exp ¢t the'results.to be transferable té other rufal. areas.

\\ - Certaihly,’the eastern par .of the study region (eastern Colorado, western-Nebraska, -
and western South Dakota) i§ similar to many rural 'parts of the United States (many
14 PR Y -

. . \ . .
small rural communities. that.are spaced at regular intervals). Since these rural
- . 3 : - - .

- R \ . R \-: . v o . . v
areas fit the general péttern‘o.served in the more mountainous areas, it would seem
reasonable to .expect that the results of this study region would_be transferable to

‘ . .. ) LY, . . . ) : )
the Tural areas,’ o v ) T e
. . 2 _ . : o
. . . \ .
Two conclusions have been.reached: (a)&the methodology is transferable to other

-
- \ t

regions,-and (b) the information learned about inter-group marginal ecopomic

»
-

aqtivities and inter- group marginal health-care activities i transferable to
N . :
_other non-rural areas of the Uhited States. Since the second conclusion"requires

- -

empirical demonstration for support, there remaing phe possibility that it could

- N

be refuted empirically. Therefare, ‘the authors propose that a similar study be
conducted in an urban.region of the United States for the purpose of identifying

inter -group marginal economic and health activities, and for the purpose of further
] ) ' o
testing the hypothesis that the economic system can be used as a surrogate for the o

. .
R Y v - -

health-care delivery system. unrther evidence confirming the interrelationship of
w» these systems would justify the_development of operatidmal models using economic
o : 1

data as a tool for both healthﬁplanning and.health manpower planning.

-~ P
v
.

f’ D. Health,Planhing and the Economic System

-

’“Changes in economic activity resultrfrom exogenous changes in the system of
‘ production, distribution, and consumption. If exogehous changes can be identified

o “in the system of production, distributiqn, and consumption, then, inferences can be

49 , L .

- N o -13- ~ ~ | -




o ° . . . ) S -
- .- . . . . ,/ ) ! i@ ‘ K
made in the economic system and the health—care‘delivery system. For example, if a

mine,” factory, or similaq facility is planned for a ruraliarea,,and an estimate can.

XN

- ’, -

‘be made of -the potential.employment impact in the community, then, inferences can -

be made,about the change in.the order and magniﬁude of the economic system and thp

-
’,

'hea1th systém and the configuration‘of the new hea1th-care.delivery system can be

¥ " ~

estimated by applying_ the IMEA and IMHA analyses.g/ Thus, health plannera.can .

utilize the’ informathon on’ exogenoqg change in a regional economic system to esti- -

- ~ -

mate the change in” the health system.
- . ] *. . - . -'('c

1 - 4

Planners ,may have 'to consider a1terations in the existing programs of héalth

. .- -

' manpowerheducation if an increase in the number and order,of Health manpoWer {n

- - ' [4

the community is needed. Further; health p1anners would be“able to estimate Che - -

'configuration of health facilities required in the community and to propose methpds:

“of developingfthé health facilities.and-heakth manpower inoadvance of :the changea

v . 1

..

R
3
., -

If it appqars necessary to increase the range and magnitude of present hea1th FE

‘

/

manpower education programs, then the economic system, gh defined by the authors, is

’ - -

usefu1 for identifying some alternatives. The evidence reponted in.the study indicates*

\ »

r ARSI
that graduates of health manpower education p:ggrams locate in the State in which-they

~,
- N g

have received their education.’ To ettract needed manpower; a State’experiencing or

D

expecting changes in production, distribution, and’ consumption might initiate changes

. . P ..
in its education-programs. 4 T -

.
-~ . A -

= - v LT S . .@& . D .
v, . ¢ ) e ~ . .o . . a
. -

.

9/ Some efforts.were undertaken in the Wyoming study. to develop an operationa "y
method for utilizing the econamic system as a surrogate for, the health care "%
delivery system. The results, as reported by the authors,ﬂwere encouragirg, L
but time and available manpower did not"allow an adequate investigation. As
such, the preliminary results wete considered too tentative to merit incluaion
in the’ final report of the study,

r

,
- . : , - M
- “w ’ . N
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Further;~the'studyrcontinues, i£ the~emphasis for the developmernit of new-or !

‘ larger health manpower educatfon programs could be . influenced by federal decisipn-

M . Tl ’
ey hd

makers, then interstate program choices might be more eﬁficient. For example,-to
serve the hEalth-care needs of the a%sumed population increase for northeast

. o 27
: Wyoming, development of new.or laﬁger health manpower education programs in

communities such as Rapid-City, South Dakota; Billings, Montana; Casper,, Wyoming;

or Sheridan Wyoming, could he appropriate. Thatois,"the number of alternatives

- » L.

"_can be- increased and greater attention devoted to. efficiency in this way, rather

than if decisions to develop health manpower education programs are narrowly

[N
-
- . <

”

restricfed to intrastate considerations only. : . - ‘ - ) \ SR

g . ‘ | ;\ﬁ

-

_In sum, the potentiab for using the economic system as a method for improving_'

"the quality of health planning, health\manpoWer planning,nand health manpower pro- = 3
E P e . °

gram and facility plinning is suggested by this study. Strong indications are e

... @« ~; e

that further research into the operptional interrelationships of the eqpnomic and
E4 .
health-qare systems could prove to,be of significant value to 5lanners.
= . , - ks . ) o . : . "
E. Data Needs - : - . o

r
1

A
Numerous references are’ made in the Wyoming study to the difficulties encountered

-
o

in finding the apprOpriate data. Given this problem, it would seem necessary to
e ! -, Y
identify the essential data needed to permit the update (possibly every 10 years)

w'

of the economic system and health-care delivery system for the intermountajin region.

o . - - . . .
N . . . . )
. . .. "

-

‘The essential information‘heeded.for'delﬂneating the economic system would

include data on the'numb§%§@f businesses. and dollar value of retail sales volume
. . Lot . . .

) -

- by Eour-digit SIC codes. Since this would pose nondisclosure problems in small

communities, it is probable that similar work could be restricted to "number of

. .

L3

establishments." In this respect, it would be much easier'to conduct such a study

-
¢

if the several censuses of retailntrade, wholesale, trade, and selected services

¢

’ . ) » F
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. . . . . ' ) v ‘
would include information on all cémmunitmsﬁ If rural areas continue to eXperience

. ¢
’

a’ ahovtage or absence of health services, daua oh these communities should be' made

- 7. P - \;
available, permitting a more analytical and meaningful analysis of the specifi¢
«#
-E P .
K, - . .

" health needs of these areas. . . .

i E+ - - ) M
- -

The essential data needs for identifying the health-care delivery system could
be ‘met with the compilation ofnmore detailed data of health occupations, and-more

extensive data on hospitals, including types of hospital employees, costg, and -

patient characteristdcs. Also, survey information would be beneficial on the
‘t

_ftravelxpatterns of consumers_utilizing.thelhealthacare delivery system.

* (3 N

. PO N .

v o v . o . -
R -

. p e , ., ,
: Two data requirements for~identifying the health manpower.education system are -

.

the place of residence of students prior to enrollment and residence and employment N
status~of graduates. Additional information would be useful regarding the optimal -

Y
-

: v
. program gize and the cost structure of various sizes and types of. programs.

. i v
'O ) .

And, finally, to test the hypothesis that consumers follow'similar travel patterns

" to purchase health and_non-health services would require a detailed investigation of

© .

the trips taken by oqnsumers. A Wyoming transportation study was being conducted at

the same time aa this study. - Unfortunately, the transportation study did not meet

»

4 the needs of this analysis since the former aought information on transportation‘

patterns within‘Wyoming and excluded informgtion on origins and destinations outside

Wyoming. Never heless, theae kinds of data would seem important and usefu1=for

. delineating the Bervice areas for bokh the health aystem and the ecdnomic system. . -

F. Conclusion

Although this study did not involve the estimating of ‘health needs and the uge

" of time-series data, the empirical regults indicated (a) that the methodology pro-':

vided meaningful models of the'etonohic and health systems in the intermountain

region; (b) that the pconbmic system data are easier to obtain than the health-care“

£

”
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system data; and (c) that given the close latiOnship of the two systems, the

economic system has the potential of being a surrogate for the health~care . @

delfk\ny_system. o ‘ | - ‘

-

’

q .
In view of the.limited nature of the study, nsmély a low population density

study region, it may be advisable to apply the methodologyﬂgg a more’ densely
populated region. Offered in this study are severaL approadhes to the” proble
of cfossésectional;da;a and transferability that may make further research

. ° ¢

-

effort less important\and unnecessary.

A well-organized and informal health-care delivery system {not physicién and

’hospitsl oriented) may exist in many small and rural plases in the intermodnfain
- ) . .

region. If such is the case, then rural and small comfunity residents {1,000

persons and below)-may.be more receptive to primary health care by allied health .

]

manpower.

‘¥t
.
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