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Cost analysis of a "primary health centre in northern India
K. ANAND, S. K. KAPOOR, C. S. PANDAV

ABSTRACT
Background. Cost data are useful in health planning,

budgeting and for assessing the efficiency of services.
However, such data are not easilyavailable from developing
countries. We therefore estimated the cost incurred for the
year 1991-92 on a primary health centre in northern India,
which is affiliated to an academic institution.

Methods. The total costs incurred included the capital
costs for land, building, furniture, vehicles and equipment
as well as the recurrent costs for salaries, drugs and
vaccines, diesel and maintenance. Except for land, where
the 'opportunity cost' was calculated, the current market
rates were considered for all other factors. A discount rate
of 10% was used in the study.

Results. A total of Rs 777 015 (US$ 24 282) was incurred
on the primary health centre in the study year, 80% being
recurrent costs. Salaries constituted 62% of the total costs.
A sum of Rs 30 (US$ 0.94) per head per year on primary
health care was being incurred.

Conclusion. Salaries constitute the bulk of the cost
incurred on health. Approximately Rs 28 (40%) of the Rs 69
spent per head per year on health services by the Govern-
ment of India is incurred on providing primary health care
services.
Natl Med J India 1993;6:160-3

INTRODUCTION
One of the essential principles of primary health care
enunciated at AlmaAta in 1977 is that it should be affordable
to the country and community. 1 This applies primarily to
developing countries where resources are scarce and costs
play an important role in decision-making. However, there
have been very few cost analyses of primary health care. 2-4

Cost data are needed for health planning and budgeting
where information on the total and unit cost of services can
be used to assess the financial requirement of programme
introduction, maintenance or expansion." These can also
be used to measure efficiency or productivity and hence
to support efforts to improve the management of health
services; and to determine whether the planned emphasis on
different services is translated into financial outlays.

Primary health care in India is provided by a chain of
primary health centres (PHCs). These are manned by a
medical officer and para-professional health workers. The
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multipurpose workers (MPWs) are responsible for delivery
of all the health services such as immunization and antenatal
care. Each male and female worker team serves a population
of about 5000 and the PHC caters to a population of about
30000. These workers are supervised by two health assistants
(HA), a male and a female.> The medical officer not only
supervises the workers but also provides curative services.

We describe here our investigations into the cost of
providing health care through an existing primary health
centre of our Comprehensive Rural Health Services Project
(CRHSP), Ballabgarh, Haryana.

METHODS
Study setting
The Chhainsa PHC is one of two PHCs run by the Centre
for Community Medicine, All India Institute of Medical
Sciences (AIIMS).1t caters to a population of25 762 (Census
of May 1991) and is a joint venture of the Government of
Haryana and the AIIMS. Though the major contribution
comes from the AIIMS; family welfare items, antitubercular
drugs and one auxiliary nurse midwife are contributed by the
state government. The 60-bedded hospital at Ballabgarh run
by the AIIMS serves as the first level referral hospital for the
twoPHCs.

This PHC is not a prototype of other PHCs in the country
as it is run by a medical college. Undergraduates during their
rotating internship as well as postgraduates in Community
Medicine are posted here. The medical officer of the PHC is
a senior resident of the Department of Community Medicine.
The staffing pattern of the PHC and some important health
indicators are shown in Table I.

TABLE I. Information on the primary health centre at Chhainsa

Population: 25 762
Subcentres: 3
OPD attendance: 60 per day
Crude birth rate: 33.3/1000
Crude death rate: 7.8/1000
Maternal mortality rate: Nil
Eligible couple protection rate: 38%
API (malaria): 0.6/1000
Immunization coverage

BCG:91%
DPT (3 doses): 88%
OPV (3 doses): 90%
Measles: 85%

Staff
Medical officer: 1
Junior resident: 0/1
Interns: 3
Health assistant (male): 1
Health assistant (female): Nil
Multipurpose worker (male): 3
Multipurpose worker (female): 3
Laboratory assistant: Nil
Dispenser: 1
Dresser: 1
Daily wage and part-time staff: 6

OPD outpatient department API annual parasite incidence
DPT diphtheria, polio, tetanus OPV oral polio vaccine
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The period of our study was April 1991 to March 1992. A
complete inventory of all the non-consumable (capital)
items, which come to this PHC through the storekeeper at
Ballabgarh, was made. The indent is collected twice a month
from Ballabgarh and there is a well established system of
maintenance of registers by the medical officer at the PHC.
Physical verification of all items by an independent internal
auditor is done once a year and external audit is conducted
from time to time. Separate registers are kept for drugs
supplied by the AIIMS and the state government as well as
those for family planning as auditing is done by separate
authorities.

The consumption of all drugs, vaccines and other items
during the study period was calculated from the registers.
The costs of water supply, sanitation and nutrition-related
activities which do not come directly under the purview of the
PHC have not been evaluated.

For estimating the cost, the following methods were used.

Capital cost
A uniform discount rate of 10% was taken and the March
1993 exchange rate (US$ I=Rs 32) was used to calculate
costs in terms of US dollars.

Land. The cost of land was estimated according to the
existing market rates, although the land was originally
donated by the community. Only the land where buildings
were constructed was considered as the total area donated is
large. Out of a. total of 4000 m-, the PHC building occupies
only 180 m? (5%). The 'opportunity cost of the investment'
at 10% discount rate was taken as the cost of the land.

Building. The building is about 20 years old and 40%
of the original cost was borne by the community. But we
considered its present cost and, as recommended by the
World Health Organization, took its life to be 20 years." The
equivalent annual cost (EAC) was calculated by an amortifi-
cation or annuitization procedure? as described below:

If the capital outlay is K, we need to find the annual sum
EAC which over a period of years (life of the facility) at an
interest rate (discount rate) r, will be equivalent to K.

K= EAC + EAC + ...+ EAC _E_A_C~ _
(1+r) I (1+r)2 (1+r)n Annuity factor

Annuity factor is obtained from a table for a given life (n) and
discount rate (r).

Equipment. All equipment with a life of more than 1 year
was taken to be part of the capital goods." The various items
of equipment were divided into three groups, depending on
their life spans (10, 5 and 2 years). This was calculated by
interviewing three experts who had been using these instru-
ments for over 5 years as well as by consensus among the
authors. The source of unit costs were (i) rate contracts
for the study period available with the storekeeper at
Ballabgarh, (ii) market rates available with'the storekeeper,
and (iii) from published information.v-? The EAC was
then calculated. .

Furniture. After listing all the furniture in the PHC, the
present market rates were used to calculate the costs. A life
of 10 years was assumed and the EAC calculated.

Vehicle. The present cost of a jeep with a life of 10 years
was taken to calculate its EAC.

161

Recurrent cost
Salaries. The total salaries inclusive of all benefits such as

contributions to the employees health services, pension and
provident fund were noted. Pay-slips issued by the AlIMS
w,ere used to collect this information. Although this PHC,
differs from the usual ones in having three extra doctors
under training (one junior resident and two interns), their
training is being gained by providing services. We, therefore,
did not make a distinction between training and service
costs.

Drugs and equipment. The source of information for unit
costs was the same as that for capital equipment. The unit
cost was multiplied by the amount of drug consumed in the
study year to calculate the annual cost.

Vaccines and family welfare items. The sources of informa-
tion for this were the Central Research Institute, Kasauli for
DPT (diphtheria, polio and tetanus) DT and IT (tetanus
toxoid) and the Ministry of Health and Family Welfare,
Government of India for the other vaccines and the family
welfare items.

Maintenance. This included the wages of part-time and
daily wage labourers who visited the PHC once a fortnight to
carry out repairs. It also included electricity charges of the
PHC.

Vehicle. The maintenance cost was calculated as the actual
amount spent on the vehicle in one year. The total distance
covered, according to the log book, was used to calculate the
diesel consumption.

RESULTS
The cost incurred on capital goods is shown in Table II. A
sum of Rs 162290 (US$ 5072) was spent on capital goods.
One-third of this was spent on the building and another third
on the land. Only 5.7% of all capital costs was spent on
instruments and equipment. Except for family planning, the
other targets set by the Government of India for the year
AD 2000 have already been met. 11

A sum of Rs 777015 (US$ 24282) was incurred on this
PHC in a year (Table III). The recurrent cost was Rs 614 730
(US$19 210) annually, which constituted roughly four-fifths
of all the costs. Salaries constituted 62% of the costs, drugs.
and equipment 10% of recurrent costs and vaccines and
other family welfare items constituted 4% of the total annual
costs.

The cost of running the PHC is Rs 30 (US$ 0.94) per head

TABLE II. Cost estimation (in rupees) of capital goods in 1991-92
at a discount rate of 10%

Item Actual Life Annuitizing Annual %
cost year factor cost

Land 544000 (Opportunitycost) 54450 34
Building 490000 20 8.514 57550 36
Equipment 23000 10 6.145 374,0 2.2

10960 5 3.791 2890 1.8
4740 2 1.736 2730 1.7

Furniture 65450 10 6.145 10650 6.6
Vehicle 186600 10 6.145 30270 19

Total 162290 100
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TABLEIII. Total annual cost (in rupees) in 1991-92

Item Haryana AIIMS Total %

Capital 5500 156780 162290 20.6
Land 54450 54450 7
Building 57550 57550 7
Equipment 5500 3860 9370 1.2
Furniture 10650 10650 1.4
Vehicle 30268 30268 4

Recurrent 100290 514 440 614 730 79.5
Salaries 41230 437240 478470 62
Drugs/equipment 27990 51200 7919 10
Family welfare items 31070 31070 4
Maintenance 15000 15000 2
Vehicle 11 000 11000 1.5

Total 105790(14%) 671220(86%) 777015 100

per year. The breakdown of this is shown in Fig. 1. The
Government of Haryana provides Rs 105 790 (14%) of the
total cost of Rs 777 015 and Rs 100290 (20%) of the total
recurrent cost of Rs 614 730.

DISCUSSION
We estimated the annual cost of our PHC to be Rs 777 015.
In one of the earliest estimates of PHC costs, Alexander
et al.? in 1968 found the costs to be Rs 159 000 in Punjab and
Rs 83 000 in Mysore. When indexed to 1992 prices this comes
to Rs 1050000 and Rs 549000 respectively. Though the
authors did not mention the population served by each PHC,
it would probably have been 100 000, as this was the norm at
that time.P Dividing this amount by three (according to the
current norms there are three PHCs for a population of
100000) we can compare the costs with the present study.
Thus the 1968 figures appear to be less than half of the cost
we calculated. Only five MPWs were working for that
population compared to three for much smaller populations
in the present study. The increase however seems to be
mainly because of the expenditure on salaries and to a lesser
extent on capital goods.

There have been two other studies of large health facilities
in Bangladesh? and Indonesia." In Bangladesh a total ofUS$
95939 (1978) was being spent on one primary health care

Salary (18.6)

Vehicle (1.6)

Drugs and
equipment

(4.6)Maintenance
(0.6)

Capital (4.6)
FIG 1. Distribution of per capita cost
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centre, the facilities for which approximate to the community
health centre (secondary care centre) in India. In Indonesia
the expenditure was US$ 28300 (1986) for a population of
43000.

Almost all the studies show that the bulk of the expendi-
ture is on salaries. Ours showed it to be 62%, Berman in
Indonesia" found it to be 49%, Zakir Hussain! in Bangladesh
found it to be 40%·. In another study from India of a volun-
tary organization (Society for Education, Welfare, Action;
SEWA)\3 it was 49%. Alexander et al.? found that in
the PHCs in Punjab and Mysore, 74% was being spent on
salaries. The difference in proportion between various
studies is because of the different staffing patterns. As has
already been mentioned PHC Chhainsa has more than the
usual number of doctors. To some extent, the cost of the
salaries of extra doctors is compensated by the absence of
one female HA and one laboratory assistant.

In a state-wise study conducted by the Operation Research
Group (ORG) as quoted by Berrnan.P the proportion of
health expenditure spent on salaries varied from 41% to 66%
and for Haryana state it was 52'%. The amount spent on
drugs and supplies varied from 6.5% in Uttar Pradesh to 28%
in Sikkim and 15% in Haryana. The same study found that
1% to 10% was spent on vehicles. These figures are similar
to those in our study. The Bangladesh study- had found
a very large capital expenditure because they had included a
hospital with wards so that expenditure on land and building
was high. The Indonesian study found that 14% was spent on
capital goods compared to 20% in our study.

The per head expenditure in Indonesia was found to be
around US$ 0.664 and in Bangladesh US$ 0.40. A study from
the voluntary sector has shown that Rs 32.5 per head is spent
in the SEWA community health project.!' The estimate
of Rs 30 per head is likely to be high as compared to the
other PHCs in the country. Thus out of Rs 69 per capita
currently being spent on health in India 14 about 44% seems
to be spent on primary health care. This estimate of Rs 30
can also be used to fix the annual premium by agencies
involved in community health insurance schemes.

We are trying to apportion the expenditure on primary
health care to various heads such as family planning and
immunization to compare the relative emphasis between the
various national programmes. More studies of this nature
need to be carried out if a clear picture of public health
expenditure is to emerge.
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The management of Graves' disease by Indian
thyroidologists
A. MITHAL, A. SHAH, S. KUMAR

ABSTRACT
Background. Although effective modes for treating

Graves' disease are available, there is controversy over
their choice. We conducted a nation-wide survey to deter-
mine trends in the diagnosis and management of Graves'
disease in India.

Methods. A proforma was mailed to 45 practising
thyroidologists who were members of the Endocrine Society
of India or the Thyroid Association of India. One index case
and 5 variations were provided, and the members were
asked to indicate the investigations of choice, therapeutic
modality and details about its implementation.

Results. The overall response rate was 71% (32). For
diagnosis, serum T3, T4, TSH, sensitive TSH, free T3, and
free T4 were asked for by 24,25,6, 13,5, and 10 responders
respectively. Radioactive iodine uptake with or without a
scan was obtained by 19 of the responders. Antithyroid
drugs were the choice of the majority in most situations
(index case: 40-year-old female with first episode of typical
Graves' disease--23; 40-year-old male-20; 16-year-old
male-32; 40-year-old female without gOitre-25), except
for the patient with relapse and the 65-year-old female
where radioiodine was the choice of the majority (20 and
23 respectively).

Conclusion. Antithyroid drugs are the mainstay of treat-
ment of Graves' disease in India. The predominant use of
these drugs was similar to European data, but different from
the practice in the USA, where radioiodine is used much
more liberally.
Natl Med J India 1993;6:163-6
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INTRODUCTION
Graves' disease is a common condition encountered in
endocrine practice. The available modes of therapy are
antithyroid drugs (A TDs), radioiodine (1311) and surgery.
While all the available modes of treatment are effective, they
have disadvantages,' and there is a general lack of agreement
among thyroidologists about the best method of treating an
individual patient. The choice usually depends on the avail-
ability of the therapeutic modality, the personal preferences
of the treating physician and the patient. However, the
patient relies on the information provided by the physician;
although, many have their own apprehensions of radiation,
surgery or lifelong medication.

Surveys conducted in Europe- and the United Statesv'
have yielded insights into the methods of management of
Graves' disease. In India, its management is complicated by
the variation in the amount of iodine intake in different parts
of the country, 5 and the paucity of centres which have
facilities to provide the three main modalities of treatment.
We, therefore, decided to conduct a postal survey on how
patients with Graves' diseases are being managed by
thyroidologists in India.

METHODS
We mailed a proforma to forty-five practismg clinical
thyroidologists who were members of the Thyroid Associa-
tion or the Endocrine Society of India. The index case
described was a 40-year-old female with moderate thyro-
toxicosis, diffuse thyromegaly (60 g) and mild exophthalmos.
She had three children and did not plan to have any more.
The clinical diagnosis was uncomplicated Graves' disease.

In addition to the index case, five variations were also
described (Table I). The physicians were asked to select the
in vivo and in vitro tests of choice for the diagnosis of the
index case. They were also asked to choose between ATDs
alone, surgery, 1311, or any other treatment for the index case
and the five variations. In relation to ATDs, the answers
sought included the drug of choice, the initial dose, the


