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LOCATION AND PLANNING OF HEALTH CARE DELIVERY:
SYSTEM AT THE DISTRICT LEVEL

JAYASREE DE, ROLEE KANCHAN & NILADRI RANJAN DASH, Vadodara.

ABSTRACT: The planning of health care services is assuming increasing importance in
India due to the economic and social significance of tackling the problems of human
healih. In order to make our health care services more effective, it is necessary to asses
the adequacy of the existing services at the microlevel. A comprehensive study of the ad-
equacy of health care services would involve extensive field investigations which would be
both time-consuming and expensive. Hence, an alternative approach to assess the situation,
by the use of secondary data, needs to be adopted. The present study has therefore at-
ternpted to analyse the adequacy of the existing health care facilities in the rural areas
of one district in Gujarat, namely, Vadodara, as a test case.

In'troduction :

The planning of health care and wel-
fare services is assuming increasing im-
portance due to the social and economic
significance of tackling the problems of
human health. However, the spatial as-
pect of this planning is still a neglected
segment of our Indian Plans. This fact
has been emphasized in most studies re-
lated to health care distribution in Indie.
According to Akhtar and Izhar (1985).
“‘although considerable growth in health
facilities is recorded, the uneven distribu-
vion has resulted in the disparities in their

availability.

In order to make our health care ser--
vices more effective, it is necessary to as-
gess the adequacy of the existing services
at the micro level. This adequacy can be
measured in terms of (1) the specific
types of services required by various
groups of people and in different areas;

(2) the number of services available in
relation to the number of persons to be:
served; and (3) the accessibility of the
services which is an effect of the geogra-
phical location as well as the cost of the
available facility.

The types of services required would
mmvolve an assessment of the prevailing
disease patterns. The numerica! adequacy
of the services can be gauged by evaluat-
ivg the number of persons served by a
given facility and comparing the same
wtith the norms set out by our planners
Physical accessibility can be measured in
terms of travel distance, or travel time,
or travel cost, while accessibility in terms
of expenditure on use of health services
can be judged by correlating the cost
with the economic status of the users.

A comprehensive study of the adequacy
of health care services would thus involve
extemsive, time-consuming and expensive
field investigations.
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In a vast country like India, such ex-
tensive field studies at the micro level
would itself involve a long-term plan
project. It is thercfore necessary to look
for alternative techniques by which the
required results may be derived more
<asily, yet effectively. The use of second-
a.y data, alone, can allow for speedy
analysis. An attempt has therefore been
made through this study to show how the
available secondary data may be utilised

for obtaining an overview of the existing

position regarding the health care services
at a micro level. If the entire country can
he studied in this manner, the results will
provide the framework for planning the
spatial 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 through the concept of
Central Place Theory. In Sweden, such
studies have heen actually applied in
kealth 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
service area and the average distance that
cne has to travel within the service area
to avail of the facility.

‘Objectives:

The Government of Gujara*, in ac-
cordance with the policies of the Govern-
men* of India, has been aiming at inten-
sifying 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-
rised. During the Perspective Plan Period
(1974-84), the targets of one primarv
heal'h centre per every 70,000 persons,

and one primary health’ subcentre per
every 10,000 persons, were therefore set.
These were to form the first tier in the
state health services. Currently, in ac-
cordance with the objective of Health for
All by 2000 A.D., enunciated in the
Alma Ata Declaration in 1977, the
Government of Gujarat has revised the
norms to one primary health centre for
50,000 population, and one primary
health subcentre for 5,000 persons.

Keeping in view the policy recommen-
Jations of the perspective plan, the pre
sent study is an atiempt to assess the
achievements of the planning programme
and the locational efficacy of the health
care delivery system. Since the study is
based on 1981 census data, it endeavours
1o understand the situation in the light
of the norms prevailing at that time, viz.,
one primary health centre for 70,000 per-
tons and one primary health subcentre
for 10,000 persons. This paper thus at-
tempts to:-

1. Study the spatial distxibution of
health care facilities in the district of
Vadodara in Gujarat, and estimate the
adequacy of the exis'ing primary health
care facilities in terms of population and
area served; and

2. Devise a method to help in identify-
ing centres of location of health services
which will allow for a more equi‘table
Aistribution of the facilities.

Data Base :

This study is based entirely on second-
ary data published in the District Census
Handbook of Vadodara District for
1981. The uni* of study is the village for
whch necessary information regarding
area, population, and various facilities

available, have been compiled.
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‘Distribution of Health Care Services in
"Vadodara District :

Vadodara district is situated in the
central part of the plains of Gujarat and
has an area of approximately 7794 sq.
km. out of which 7515 sq. km. is rural.
“The total population of the district is
2,558,092 (1981) of which 1,607,565
_gomprises the rural population. For admi-
nistrative purposes, the district is divided
into 12 talukas encompassing 1655 vil-
lages.

The distribution of health care facilities
in the district (excluding the urban areas)
reveals a  rather unbalanced pattern

(Table 1). The number of services avail-
.able in each taluka, the percentage of
villages with facilities, the area covered
'Ly the facilities, the population served by
these facilities, show (considerable varia-
tions between the talukas. In each case,
Vadodara taluka ranks the highest and
Nasvadi occupies the lowest position. The
‘superior situation in Vadodara taluka
may be due to the proximity and conse-
quent influence of the urban area of

“Vadodara.

The degree of concentration of health
care 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:
Population of villages with
facilities in the taluka as per-
centage of population of wvil-
lages with facilities in the dis-
trict

L Q =

Total rural population of taluka
of total rural
popula‘ion of district

as percentage

The results obtained. were as follows:-

" Taluka  Location Quotient
1. Vadodara 176
2. Padra 1.20
3. Sinor 1.16
4. Karjan ‘ 1.13
5. Savli 1.13
6. Dabhot 1.13
7. Vaghodia 1.02
8. Tilakwada 0.95
9. Sankheda 0.71
i0. Chhota Udaipur 0.56

il. Jetpur Pavi 0.51
12, Nasvadi 0.50

It is apparent that the first seven talukas,
mentioned above, have a greater con-
centration of medical services, while the
remaining five talukas are less well
verved. The high location quotient of
“Yadodara taluka is notable.

The overall picture regarding availabili-
ity of health care facilities shows that
talukas adjacent to Vadodara, enjoy a
Letter position. The district may thus be
divided longitudinally into two halves,
with. the western half, including the
talukas of Savli, Vadodara, Padra,
Karjan, Sinor Dabhoi and Vaghodia
showing better development of medical
facilities, while the remaining five talukas
further eas*, which are predominantly
tribal areas, show lesser development.

(Fig. 1).

Adequacy of Health Care Facilities:

The overall picture studied so far at
the taluka level does not give a precise
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picture regarding the adequacy of health
care service which can be judged only
through an investigation into the number
¢f people who have access to a given
service. Since field investigations to de-
termine this fact was not possible, it was
decided to make a hypothetical analysis
on the basis of established theories of
iocational analysis. This exercise has
therefore been attempted at the micro
level by taking into account the locations
of individual health care services and the
population of the villages which constitute
the target areas to be ‘served, Since gov-
ernment health programmes lay emphasis
on primary health care and since the
norms for their establishment have been
Jlearly stated in the plan documents, this
exercise has been confined to the deter-
mination of the adequacy of primary
health centres and primary health sub-
centres.

‘It is not feasible to locate a dispensary
er a health centre in every village as the
amall size of the population and the area
that some of them may serve, will not
make them economically viable under
existing levels of economic development
in India. Hence, adjacent villages will
have to be grouped in order to provide a
medical facility between them. This has
to be done by taking into consideration
both the popﬁlaﬁon and distance factors
to derive an optimum location.

In order to judge the adequacy of
health care cenfres, it was decided to
sheoretically demarcate the areas served
by these centres. The method adopted for
this purpose has been the construction of
proximal regions for obtaining Thiessen
polygons (Taylor, 1977) for each of the
primary health centres (Fig. 2) and pri-
mary health subcentres (Fig.. 3) Where
the regional boundary was found to cut

for the villages falling within a

across a village, the centre of the village,.
as marked on the census map of 1981,
has been considered for allocating the:
village to a region. The area and popula-
tion for each village has then been cal-
culated by adding the respective Ffigures.
region.
The service efficiency index was calcu-
iated by multiplying the population by
area. The regions have then been cate-
gorised by grouping the indices by the-
standard deviation method, a lower index
indicating a better situation.

Pmary Health Centres: There were nine-
primary  health ceatres (PHC) in.
Vadodara district in 1981. Out of the-
twelve talukas, Padra, Nasvadi, Vaghodia
and Sankheda did not have any such
centre. Chhota Udaipur had two, and tha
remaining talukas had one each. In the
district as a whole a PHC catered to-
178,618 persons on an average, which
was much above the prescribed norm of "
70.000. The only PHC which served a
population smaller than the stipulated
norm, was the one at Sinor. The popula-
tion it covered was 58,354, The:
centre at Karjan and  ome at  Chhota
tJdaipur served a populalion closer to
the norm, in spite of being above it. All’
other centres served a very large number
of persons, the PHC in Vadodara taluka
covering at least 358,850 people (Table
2). It may be noted that in the context
of the revised norms of 50,000, all the
#xisting centres served a much larger
population, and a considerable increase-
in the number of PHCs is an imperative.

The service efficiency indices worked
eut for the PHCs reveal a pattern which
s in contrast to the overall picture of
health care services studied at the taluka
level. This is a clear indication of the
need for detailed micro level studies for-
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Table 2 : Areas Served by Primary Health Centres in Vadodara District.

Sr. Centres with village Area in sq. km. Population Service ef-

No. code of taluka served ficiency in-

dex (Area

x Population

in Lakhs)
1. Savli 81 1136.95 305,101 3469
2. Vadodara 90 1196.19 353.850 4233
3. Karjan 43 450.67 97,083 438
4. Sinon 21 264.35 58.354 154
5. Dabhoi 67 890.49 159,451 1420
6. Tilakwada 65 768.66 136,152 1047
7. Jetpur Pavi 129 1179.66 223,250 2634
8. Chhota Udaipur 34 683.46 97,612 668
9. Chhota Udaipur 115 945.77 176,632 1671

individual services. The high indices =t
Vadodara and Savli talukas reveal the in-
adequacy of PHC services in these
talukas. Their overall situation was, how-
ever, a favourable one, as described
sarlier. This anomaly may perhaps be due
to the availability of other services such
as hospitals, maternity
Lomes, child welfare centres, registered
practitioners and various other specialised
medical care available in Vadodara and
Savli.

dispensaries,

Primary Health Subcentres:

There were 161 primary health sub-
centres (PHS) in the entire district.
Therefore, statistically, the number of
persons served by a centre is approximate-
Vv 9985, which was within the prescribed
norm of 10,000, although it was above
the newly targeted norm of 5,000. How-

ever, when studying the regions served by
individual health care centres, it has been
found that nearly 65 percent of the PHS
centres served a population which was
inuch smaller than the norm, while the
remaining 35 percent, located mostly in
the talukas of Padra, Savli, Dabhoi,
Nasvadi and Chhota Udaipur, catered to
s much larger than the required number
of persons. This anomaly probably arcse
out of the fact that in some places the
PHS were very closely spaced, bein>
located in contiguous villages; whereas,
elsewhere, they may be very widely
spaced. Hence, it appears, that while se*-
tng up the PHS, emphasis has been
more on meeting the targets of numbers
rather than an equitable spatial distribu-
tion. The result has been a haphazard dis-
tribution pattern with possibly a less
effective utility.
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For the purpose of regional health care
planning, the distance factor should be
taken into consideration because travel
time and cost may prove a deterrent to the
atilisation of facilities. This fact has not
heen taken care of in our planning pro-
grammes. In the present study, an at-
tempt 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 around each of
the existing centres. The number of per-
sons covered within a given radius was
noted and the man-km for each distance
range was calculated. For each centre,
the man-km. indices were than added and
the total was divided by the number of
persons served by a centre to obtain the
average travel distance involved within a
service are. According to a study con-
ducted by Vasanthkumaran and Jaypal
(1981) through field invesiigations in
the neighbourhood of Madras, 2 to 3 km.
has been found to be the optimum travel
distance for patients. Since the present
study is confined to the rural areas, the
optimum travel distance is being assumed
here to extend upto 4 km. The results of

the present analysis (Table 3) reveals
that the percentage of centres where the
average travel distance is less than 2 km.,,
is insignificant. However, about 60 per-
cent of the service areas have an average
travel distance upto 4 km. It is only in
the remaining 40 percent of the areas
that the average travel distance exceeds
ti. e optimum.

Proposed Sites for New Primary Health
Subcentres:

It is evident that a considerable number
of PHS served larger than the required
number of persons, and also covered ex-
tensive areas within which the travel dis-
tance to these centres exceeded desirable
limits. A few new sites for PHS have
therefore been suggested within the exist-
ing framework which would prove more
effective in those areas which are at pre-
tent less adequately served. Although the
suggested pattern may not be an ideal
ene, since it has been framed without
altering the location of the existing cen-
ties, nor changing the population norms
it is definitely an improvement over the

Table 3 : Classification of service areas of primary health subcentres in Vadodara
district according to average distance 'ravelled within the region.

Average Dis*ance

Number of P H S

Range in km. Existing situation Proposed situation
Number Percentage Number Percentage

Less than 2 3 2 5 3

2t 4 23 58 108 61

4 to 6 56 35 55 31

6 to 8 9 5 10 5
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prevailing situation (Table 3). It may
.also be 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 fell short of the
‘then prevailing requirements.

The procedure adopted for siting ad-
.ditional centres in the district involves re-
ducing the service efficiency index of
those areas having very high indices, As
already stated, the regions served by
PHS have been grouped into five cate-
gories according to their service efficien-
cy indices. Those regions coming within
the highest categories were selected for
further bifurcation. Where a PHC or a
hospital existed in the higher category
the regions were left undisturbed. On the
basis of the number of persons served
by a centre, the number of new centres
required was determined keeping in view
again the norms regarding coveraze pre-
vailing at that time. The linear distance
of each of the villages of a region from
the centre was measured from the map.
and the population-linear distance index
was obtained by multiplying population
lv distance. For each of the selected
PHS, the villages were grouped accord-
ing to this index by the standard devia-
tion method. Villages falling within the
Lichest category were considered for the
Incation of new centres. Where more
tran the required number of villages were
found in the highest category, the avail-
ahili*v of transport facilities as well as
population size as obtained frem
the census. were considered for selection
of *he new centres. Proximal regions weze
ance again drawn incorporating the
selected centres. Finally, 17 centres.
which satisfied the prescribed norm in
terms of coverage of population, were
selected. Among these new centres, 8 are

Jocated in Padra, 5 in Savli, 2 in Dabhoi,
and 2 in Chhota Udaipur talukas (Fig.
4).

The average area covered by a PHS in
the prevailing situation was 46.68 sq. km.
With the newly allocated centres, this
would reduce to 42.23 sq. km. and the
average population covered would changa
from 9985 to 9031 with the standard
deviation declining from 5859 to 4159.
The reduced area served by each of the
PHS would inevitably help to cut down
the travel distance within the region, and
thereby increase the utility of the health
care facility. Once again,

eravel distance within the new and re-

the average

organised service areas was derived.

Recent trends in health care planning :

As already noted, the norms for the
setting up of a PHC and a PHS have al-
ready been revised. A number of PHS
are now being provided, with greater
facilities and vpgraded to PHC as part of
the new planning strategy. The individ-
ua! centres such as those of family plan-
ing, child welfare etc. are now being in-
tegrated with the PHC and PHS and
multipurpose

centres are developing.

Jowever, investigations have revealed
that most of these upgzraded centres are
vet to acquire the necessary
ture to perform their enhanced services.
Besides, the allocation of the functional

status of a cen're is again being done on

infrastruc~

the basis of numbers, without taking

cognizance of the distance factor.
Conclusions:

Primary health care centres (PHC) in
Vadodara district were found to be hope-
lessly inadequate upto 1981, The number
ot PHS, however, satisfied the norms re-
sording the average number of persons
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served 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
that 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
incorporated in the planning. While do-
ing so, imbalances in the distribution of
health care facilities can be evened out
of closing down
some of the centres which serve mini-

Ly a concerted plan

mal number of population, and by opening
new centres in areas of scarcity. However,
this exercise may not be feasible consider-
ing the political repercussion of closing
down a centre in any area. Neverthless, if
the suggested method is utilised for plan-
ning the location of health care centres in
the future, the less viable existing centres
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