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lnbodndin :

Tho planning of health care and wel-

fare services is aesuming increasing im'
portance due to the social and economiic

significa"rree of tackling the problerns of

human health. However, the spatial as'

pect of thia planning is atill a negl'ected

segment of otrr Indian Plans. This fact

has bee,n ernphasized in most studies re-

lated to health care distribution in India'
According to Akhtar and Izhar (1985)'
"although considerable growth in health

facilities is recorded, the uneven distribu-

tion has regulted in the disparities in their

availability.

[n order to make our health care aer-'

vices more effective, it is neessapy to as-'

rces dle adequacy of the existing sen.'ices

at the micro level. This adequacy can be

measured in terms of ( I ) the specific

Qypes of services required by various
groups of people and in different areas;

LocATIoNANDPI.ANMNGoFIfiALTHCARE,DELIVERV
SYSTEIVI AT THE DISTRISI] LEVEL
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ABSTRACT: The planning of health carc services is assuming increasing importance in

India due to the eonomic a,nd social significance of tackling the problems of hum'rn

health. In order to make oui health care services more effective, it is necesiary to asses

the adequacy of the existing services at the microlevel. A comprehensive study of the ad'

equacy of health care services would involve er(tensive field investigatioos which would be

both time-consuming and expensive. Hence, an alternadve approach to assess tie situatiou,

by the use of secondary data, needs to be adopted. The present sfudy has therejore at-

tempted to analyse the adequacy of the erdsting healttr care facilities in the rural artos

of one dietrict in Guja.ra! na,meln Vadodasr ar a tert case'

( 2 ) the number of serr,'ices available in
relation to the number of persons to be

served; and (3) the aeressibilitv of the

services which is an effect of the geogra-
pbjcal location as well as the cost of thc

available facility.

The t5rpes of eervices required would
:nwolve an assessment of the plevailinq
disease patterns. The numerical adequacy

of the service e-an be gauged by evaluat"

iug the number of persons ser.'ed by "
given facility and comparing tfi.e sarne

wtith the norrns eet out by our planners

Physical accessibilily can be measured in

terms of travel, distance, or travel tirne,

t r tr,avel cost, while accessibility in terms

of expeoditure on use of health services'

can be judged by correlating the coet

rnth the econornic atatus of the users.

A comprehensive study of the adequacy
of health care senrices would thus involve
extensive, time.consuming and expensive

field investim.tions.
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ln a vast couaty likc India, ench er-
terrsivc fiold studies at the mioro lcvel
would itrelf involve a long-term plan
prroject It ie thereforc neceaagSr to look
for alternative techniquee bv which the
roquired recults may bc derived more
+arily, yet cffcctively. The use of cocond.
a:y data, alone, can allow for opeedy
enalysis. An attempt has therefore been
made tlgough tlris study to show how the
availablc aecondarlr data may be utiliseC
for obtaining an overview of the exiating
position regarding the health care services
at a micro level. If the entire counfir can
be atudied in this manner, thc results will
provide the framework for planning the
apatial distribution cf health care services.

Research in the optimisation of health
service centres and determining hierarchi-
cal order has been pursued by geogra-
phers particularly tlrrough the coneept of
Central Place Theory. In Sr,veden, such
studies have been actually appl,ied in
liealth service planning (Learmonth,
1976). A simple method of determining
the service areas of health care centres
has been adopted in this study. The ef-
ficiency of the service is then judged by
the number of persons ,covered within the
re.nrice area and the average distance that
r/ne has to travel within trhe sen'ice area
to avail of the facility.

Objectiver:

The Government of Gujaral, in ac-
cordance with the policies of the Govern-
men+ of India, has been aiming at inten-
sifyrng the health services, laying parti-
cular emphasis on backward and tribal
areas. The vi,al role of the primary health
centres in this respect, has been recog-
nised. Durine the Perspeclive Plan Period
(1974-84), the targets of one primary
heal'h centre per every 70,000 persons,
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and one prirnry health subc€nEe per
every 10,000 pereons, were tlrerefore set.
These were to form tfie first tier in the
state health services. C-urrerrtly, in ac-
cqrdance with the objective of Health for
All bv 2000 A.D., enunciatcd in the
Alma Ata Declaration in 1977, the
Government of Gujarat has revised the
norrns to one primary health cenEe for
50,000 population, and one primary
health subcenke for 5,000 perEons.

Keeping in vierv the policy tqeommen-
lations of the perspective plan, the pre
sent study is an attempt to aesess t{re
achievements of the planning programme
and the lqcational efficacy of the health
care delive,r5r sy'stem. Since the shrdy is
based on 198 I census data, it endcavourq
lo understand tlre situation in the light
of the norrns prevailing at that time, viz.,
one primary health contre for 70,000 per-
eons and one primary health subcenrre
for 10,000 persons. This paper thus at-
?emp,ls to:-

l. Study the spatial dislribution of
health care facili{es in tfie district of
Vadodara in Gujarat, and estimate the
adequacy of the exis'ing primary health
care facilities in tetms of population and
area served; and

2. Devisc a me{od to help in identify-
ing centres of location of health services

which will allow for a more equi'able
,listribution of the facilities.

Data Base :

This study is based entirely on second-
ary data published in the District Census
Ha,ndbook of Vadodara Dstrict for
l9B l. The unir- of study is the village for
whcih necessary information regarding
area, population, and various faeilities
available, have been compiled.



Ditibutioo of Hcrnf, CeP Scrvice h
Vdodara Dbtria :

Vadodara digtrict is situated fur the

central part of the plai,ns of Guiarat and

has an area of approximately 7794 sq.

trm. out of which 7515 sq. krru ia rural.

The total population of the district ia

2,558,092 (l9Sl) of which 1,607,565

comprises tilre rrrral population. For admi-
nistrative purposes, the district is divided
into 12 talukas errcompassing 1655 vil-
lages.

The distribution of health care faeilities
in the district (excluding the urban areas)

reveats a rather unbalanced pattern
(Table I ). The numbsr of services avai!'
able in each taluka, tlr,e percentage of
villages with facilities, the area covered
Ly the faciiities, the population served by
theee facilities, show iconsiderable varia-
tions between rhe talukas. In each case,

Vadodara taluk'a ranks the highest and
Nasvadi occupies the lowest position. The
superior situation in Vadodara taluka
rrray be due to the proximily and corls€'
quent influence of tl-re urban area of
Vadodara.

The degree of concenlration of health
eare services in the talukas, studied with
the help of the location quotient, reveals

a distinctive pattern. The location quoti-

ent was worked out by the following
formula:

-IOC,{TION AND, P.},ANNING'OT IIEALT.}I CARI9 I}ELIVERY SYSIEII l0l ,

The results obtained were ar follows:-

Tdrrkl Lcatftln (ludtient

l. Vadodara. . 1.76

2. Padra 1.20

3. Sinor l.16

4. Karjan l.l 3

5. Savli l.l3
6. Dabhor l.l3
7. Vaghodia 1.02

8. Tilakwada 0.95

9. Sankheda 0.71

i 0. Chhota Udaipur 0.56

il. Jetpur Pavi 0.51

12. Nasvadi 0.50

It is apparent that the first seven talukas,
nentio,ned above, have a greater con-
centration of medical services, while the
remai,ning five talukas a3e Iess wefi
served. The high Iocation quotient of
Vad,odara taluka is notable.

The overall picture regarding availabili-
rty ,of health care facilities shows that
talukas adjaceat to Vadodara, enjoy a
l:etter position The d.islrict may thus be
divided longitudinally into two halves,
with the western half, including the

talukas of Savli, Vadodara, Padra,
Karjan, Sinor Dabhoi and Vaehodia
showing belter development of medical
facilities, while the remaining five talukas
further eas*, which are predorninantly
tribal areas, show lesser development-
(Fig. I ).

Adequacy of Hedth C-are Facilitier:

The overall picture studied so far at
the taluka level does not give a precisa

Popula+i6n
facilities in
centage of
Iages with
trict

of villages with
the taluka as per-
popula*ion of vil-
facilities in +he dis-

Total rural population of taluka
as percentage of total rural
popula'ion of district

LQ.=
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acro$r a village, tlre ceotre of thc village'-
as marked, on the cenaua map of 198!.
has been considered for allocating tlie
village to a region. The area and popula-

tion for oach village has then becn cal-
eulated by adding the respectivo ftguree-

for Sre villager fanins withkr a region
The eervioe efficicncy index wac calcu-
iated by multiplying the population b.v

arca. The regions have then been catc-

eodeod by gyouping the indicca by the
standard deviation method, a lorver inder
indicating a befter situation.

P*mily Hcdtt Ccntrct: There rers nine"
primary health ccntres (PHC) in
Vadodara dictriet in 1981. Out of thc'
twelve talukae, Padra, Narvadi, Vagtrodia
md Sankhcda did not hav-c any rtrch

ccntle. Chhota Udaiptrr had twor and t}o
remaining talukac had onc eacL In thc
t&strht as a whole a PtlC catered to'
[78,618 perconr on an averagc' which
was munh above the prescribed norm of
70,000. The only PHC which cerved a
population smal,ter than lhe rtipulated
norrn. was the one at Slnor. The popula-
tion it covered was 58,354. The-
c*ntr:e at Karjan and orne at Chhota
tJdaiptrr scrved a populato,n closef, to
the norm, in spite of beins above it. All
other cezrtres served a very large number
of persons, the PHC in Vadodara taluka
covering at least 358,850 people (Tablc
2). lt may be noted that in the context
of the revieed, nortns of 50,000, all the
;xisdng centres senred a much larger
population, and a oonsiderable increaso

in t'h,e number of PHC-s is an imperative.

The service cff,iciency indices worked
rut for the PHCs reveal a pattern which
tr in contrast to the overall picture of
health care serviaes sttrdied at the taluka
level. This is a clear indicaEon of the
need for detailed micro level studies for

picturc regarding the adequacy of health

eare service which can be iudged only

through an investigation into the number

cf people who have access to a g'ven

service. Since field inveetigatbns to de'

terrnine this fact was not ps€Bible it was

dccided to make a hypothetical analysis

on the basis o[ eetabliehed-theories of

t*ational analysia. This exercbe has

therefore beerr atternpted at the micro

lervcl by taking into account tre locations

of individtral health care senrices and the

population of the village* which crratitute

rhe target areaa to bc cert/cd' Sincc gov'

.tt-nt", health Proglamrnes lay emphasis

on primary health care and since the

norma for ttrreir establishmcot hnve beel

clearly ctated in tha plan docurnentq this

erer,cise has been confincd to the detet-

mination of tho adoquacy of primary

iJO centres and primary halth sub'

ccntrca.

'lt ir not fcasiblo to locatc a diepencary

cr a health centrc in crrcry villago ar the

rmafl sizc of *re population and the atea

that some of them may acn'e, will not

makc thcrn cconomically viable under

cxisting lcvels of economic developmerrt

in Indi.. Hcnce, adjaccnt vitlases win

havs to be grouped in order qo provide a

rredical facility between thern' This hac

no be done by taking into conaideration

both the Populatiron and dietance factors

lo derive atr oPtimum locati'on'

I,n order to judge th€ ad'equacy of

health care cerrtrres, it was d€cided to
+Ireoretically demarcate the areas senred

by these cen{!ec. The method adopted for
this purpo* has bedt the construction of
proximal regions for obtaining Thiessco

potygons (Tavlor, 1977) for ech of the

pdmary health centreg (Fis. 2) a'nd Pri-

mary health subcentres (F,ig" 3) V/here

the regional boundary was found to cut



l0sLOCATION AI{D PLANNING OT IIT.{LTII CANE DELTVERY SYST'EII

\

E Et iE*! a H H;Eo:lii'inr\

?Ei
EJ

ulul rq
.;l E;
'l ,! 5

ri teal 9*iooa(/t &

4
fIS[.Nffi

tifrt,
,17r

{
^-y'I.

.,,

i

!

(

t.
t

T$
I.o
e{

ia

olo

,i'

a-FLgE
C.a
ti-. (,
a;-c(f,-=

TTE
o\c,L(fo
sE

a.
$l
b

TL

-tt
ir.

'("'t
7)

li ".

2 a-+***

-)



106 TRAN$.AGIION'S OF TIIE INSTITUTE OF INDIAN GEOGRA,PIIENS

(n

00
l&

H H F E q r? 5;a;::; B g Bg33grtsg

NNrffiffiffiffinL.l

.boO
Po
-c
oc
9tru!Ef
Uo
9O-
.9x
odi

OL

s

uJ
(J
z
UJ
E
UJ
L
UJ
(r 1

(0,(,

FE(-) oa?
1-- aur5
o
*'.; B

ogoLo

.E
o-

I
)

(
., l

a.
Ev5

;{
I.I

.i
o

t'

,-

.-ta

.a

,?]

.t
I

.4..

a



LOCATiON AND PLANNING OF HEALTH CARE DEI,.IVERY SYSTT,I,(

Table 2 : A.neas Served by ftimary H€al& Ccctic! in Vadudara DLfrict

107

Sr. Centres with village
code of taluka

Area in sc. km. Population
served

Service ef-
ficiency in-
den (Area

x Population
in Lakhs)

No.

I . Sa!'li 8l

2. Vadodara 90

3. Karjan 43

4. Sinor 2l

5. Dabhoi 67

6. Tilakwada 65

7. Jetpur Pavi 129

8. Chhota Udaipur 34

9. Chhota Udaipur I 15

113$.95

lt96.t9
450.67

264.35

890.49

768.66

I179.66

683.46

945.77

305,101

353.850

97,083

58,354

159,451

136.152

223,250

97,612

176,632

3469

4233

438

154

1420

1047

2631

668

l67l

individual servrces. The high indices at
Vadodara and Savli talukas reveal the in-
adequacy of PHC services in these
talulcas. Their overall situation was, h,ow"

ever, a favourable one, as describeC
earlier. This anomaly may perhaps be due

to the availabiliry of other services such

as hospitals, dispensaries, maternity
l,omes, child welfare centres, registered
practtioners and various other specialise,{

medical care available in Vadodara anrl
Savli.

ftimary Healfh Snrbcentrec:

There were I 6l prima,ry health sub-
r:entes (PHS) in the entire district.
Therefore, statistically, the number of
persons served by a cen+re is approximate-
lv 9985, which was within tlre prescsibed
norm of 10,000, although it was above
the newly targoted norm of 5,000. How-

e.ver, when studyi,ng the regions served by
individual health care centres, it has been
found that nearly 65 percent of the PHS
centres serrved a population wirich wEr$

rnuch smaller tha.n the norm, while r:he
remaining 35 percent. located mosdy in
t}re tralukas of Padra, Savli, Dabhoi,
Nasvadi and Chhota Udaipur, catered to
a much Iarger tfian the required number
of persons. This anomaly plobably ar6se
out of the fact that in some places the
PHS were very closely spaced, b"iog
Iocated in contiguous villages: whereae,
elsewhere, they may be very widely
:paced. Hence, it appears, that while se:-
ting up the PHS. emphasis has been
rr,ore on meeting the targets of numberr
rather rhan an eqrritable spatial distribu-
tion. The resrrlt has been a haphazard dis-
tributon pattern with possibly a lec.
effective utitrity.
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For the purpose of rcgional health carc
planning, ttrre dietance factor should bc
taken into consideration because travel
time and cost may prov€ a deterrent to the
rrtilisation of facilities. This fact has not
heen taken care of in our planning pro-
gratnmes. In the present study, an at-
tetnpt has been made to determine the
average distance travelled within a region.
This was obtained by drawing circles of
2.4, 8, and 12 km. radii arour:d each of
ttre existing centres. The number of per-
soas @vered within a given radius was
noted and the man-km for each dislanct:
range was calculated. For each cenfre,
the man-km. ind,ices were than added and
tl:e total was divided by the number of
irersons served by a centre to obtain the
alierage travel distance involved within a
servic,e are. According to a s\rdy con-
ducted by Vasanthkumaran and Jaypal
( I 98 I ) througir field invesiigations in
the neighbourhood of Madras, 2 to 3 km.
has been found to be the optimum trave!
distance for patients. Since +,he presen?

snrdy is confined +o the rural areas, the
optimurn travel distance is being assumed
here to extend upto 4 km. The results of

TRANSACTIONS OI TIIE INSTITUTE, OI. INDIAN GEOGRAPHERS

the present analyeia (Table 3) reveatra
that the percentage of centtes where the
average travel distance is legs than 2 km.,
is insignificant. However, about 60 per-
ccnt orf the sen ice areas have an averagc
travel distance upto 4 km. It is only in
the remaining 40 perceot of the areae

that the average travel dietance exceed*
tl.e optimrrun.

Propoeed Sltes fu New'Primary Health
Subaenlrec:

It is evident that a considerable number
of FHS served larger than the required
rrumber of persons, and also covered er-
tensive areas wi+hin which the travel dis-
t;rnce to these cenlres exceeded desirable
limite. A few new sites for PHS have
therefore been suggested with:in the exiet
ing framework which would prove more
effective in rihose areas which are at pre-
rent less adequately served, Although the

suggested pa+tern may not be an ideal
r",ne, since it has been frarned without
altering the location of the exisdng cen-
tres, nor changing the population nortna
it is definitely an improvement over the

Table 3 : Classification of sertrice ar€as of primary health subcentres in Vadodara
district accbrding to average di.staqce trav,etled within the regiom"

Average Dis*ance

Range in km.

Nurnber of P l-tr S

Ex.isting situatrion Proposed sifuation

Number Percentage Number Percentage

Less *han 2

2to 4

4to6
6to8

3

93

56

9

)

5B

35

5

5

t08

55

t0

3

6l

3l

5
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located in Padra, 5 in Savli, 2 in Dabhoi,
and 2 in Chhota Udaipur talutn" (fic.
4).

The average arera covered by a PHS in
rhe prevailing situation was 46.68 eq. km.
With the newly allocated c€ritr6, thie
would reduce to 42.23 eq. km" and the
avetrage popula?ion oovered would chang,q

from 9985 to 9031 with tlrc standard
deviation declinine from 5859 to 4159.
'Ihe reducod area served by each of the
PHS would inevitably help to cut dowa
lhe travel distance within t{re region, anrl
thereby increase the utility of tftre health
care faciliqy" Once agrain, the average

travel distance within the ncw and te-
organised service areas was dedved.

Recent trecodt in health cane planning :

As already noted, the norms for the
setting up rof a FHC and a PFIS have al..
ready been revised. A number of PHS
are r!.ow being provided, with greater
facilities and upgraded to PFtrC as part o*

the new planning strategy. The individ-
uatr centres srrch as those of family plan-

ine, child, welfare etc. are now being in'
tesrated with dre PHC and PHS and

nrultipurpose centres are developing.

[{o-*,e'ret, investigations have revealed

tha+ most of these upgraded centres are

y'et to acqrdre the necessary infrastruc-
ture tc perform their enhanced services'

Besides, t]re allocation of nhe frmctional
status of a cerntre is ag3in being done on

the basis of nurnbers, without taking
eogniz,ance of the distance factor.

Cmclusi,w:

Prirnary heatrth care centres (PHC) kt
Vadodara dislrict were found to be hope'

lesstry i:radequate ur:tc 1981. The number
or PFtrS, however, satisfied the norms re-

ry,,:rding the average number of person*

prevailing situation (Table 3). It may
alao b€ noted, that the suggested pattern

has again been based on the earlier norm
-of one PHS for 10,000 Persons to judge

how far the situation felil ehort of the

then prevailing requiremen.ts.

The procedure adopted for siting ad-
,ditional centres in the district involves re-

ducing the service efficiency index of
ttrose areas havins very high hdices. As
algeady stated, the regions eerved by
PFIS have been grouped into five cate-
gories according to their service efficien-
cy indices. Those regions coming within
the highest categories were eelected for
furthet bifurcation. 'Where a PFIC .or a
hospital existed in the higher category
the regions were left undisturbed. &r the
basis of the number of persons eerved
by a centre, the number of new centrea
requirer! was determined keeparng in view
again the n6rrns regarding coverage prc-
r.ailing at that time. The linear distance
of each of tlre vil'lages of a region from
the centre was rnea-sured F-om the rnap.
ancl the populaticn-linear distance index
ivas obta-ined by multiplying population
Ly d,istance. For each of rhe selecte.{
PHS, the villages were grouped ac.cord-

ing to this ind,ex by the standard devia-
tion m,ethod. Vill,ages falling wj'fiin the
highest category were conside.red for r,he

Iocation of ne.w centres. V/here m<rre

tlan the required number of t'illages were
fiound in the highest categor-v, the avar'!-

abiliilr of transport facilities as well ae

population size as obtained from
the census. were considered for selech'on

of rhe new centres. Roximal regions wcre
')x!ce again dlrawn incorporating the
selected cenlres. Finalty, l7 centres.

rvhich satisfied the prescribed norrn. in
tr:rms of coverage of popula*iorL were

selected. Among these new centres, B are
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rnay be relocated at more appropriate
sltes. However, it is necessary to assesi
the requiremente of individual eervices in
order to gauge the adequacy of the health
care faciliti,es. The application of the sug-

gested method for a choice of centres of
loration of medical services may help to
achieve a more balanced pattern in the
Jistribution of at least the basic serrricer.

I,n a vast countr5r like India" where it is
rlifficult to gather first hand information
:egarding accessibility and utilisation of
Lealth care facilities, the dependence on
secondary sources of data is inevirable
for any analysis. Health care planning on
a regional basis can be effective when an

analysis of the existing conditions of
utilisation ar.d access are available. The

l.rresent trine of s+.udy can readily be aP-

plied to all distriicts of the country and
could thus provide thc basic frarneworh
for preparing policies and progtammes
for health care planning on a regional
f,asis

rerved although there were considerable
variations in the actual population served

by individual centres. But, the distribu'
tion of these centres appears to have been

unplanned and without any consideration
of the spatial dimension of health care

delivery system. Therefore, it is imperative
lhat while setting up new PHCs and

PHSs conforming to the revised norms,
the factors of area covered by a centre
and average distance travelled therein, be

lncorporated in the planning. While do-
ing so, imbalances in the distribution of
health care facilities can be evened, out
by a'ooncerted plan of closing down
some of the centres which serve mini-
nral number of po'pnlation, and by opeilng
new cenlres in areas of scarcity. However,
this exercise may not be feasible co.nsider.

ing the political repercussion of closing
down a cerfre in any area. Neverthless, if
the suggested method is utiliised for plan-
ning the location of health care cenlres in
the future, the less viable existing centres
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