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Cost of health services provided at a primary health centre
K. ANAND, C. S. PANDAV, S. K. KAPOOR, G. KUMAR, L. M. NATH

ABSTRACT
Background. Information on the cost of health services is

essential for good planning and management and leads to
an efficient use of resources. Very little information on this
is available in India. We estimated the distribution of costs
incurred on the Primary Health Centre, Chhainsa, Haryana
by the type of service provided and their average unit costs.

Methods. We calculated the total costs incurred in
running the primary health centre for one year using
standard costing methods. This cost was apportioned
under different heads on the basis of time and space utili-
zation. The number of activities carried out, between April
1991 and March 1992, was obtained from the monthly
reports of the centre maintained by the health assistant
and supervised by the medical officer.

Results. The total cost incurred for one year was
Rs 777 020 (US$ 24 250). Curative care accounted for 32%
of the total costs followed by communicable disease
control (17%), child care (17%), maternal care (11%) and
family welfare (10%). An expenditure of Rs 24 was incurred
on each outpatient. The cost of giving full primary immuni-
zation to a child was estimated at Rs 131, while Rs 127
was incurred on providing antenatal, natal and postnatal
care to each pregnant woman. Tuberculosis-related
activities in the community cost Rs 3 per head per year
and malaria-related activities Rs 2 per head per year.
The cost incurred annually on family welfare services to
an eligible couple was Rs 19.

Conclusions. Our findings suggest that the cost
estimates from this primary health centre are comparable
with the estimates from other developing countries. These
cost estimates may be used to determine user fees by
health agencies or for premiums for community health
insurance schemes.
Natl Med J India 1995;8:15&-61

INTRODUCfION
Information on cost of health services is essential for good
and effective management. Cost analysis helps managers
understand how the resources have been used. It also helps
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to identify areas where costs can be reduced or where more
investments can be justified. Comparison among similar
establishments in different places can provide valuable infor-
mation on cost reduction. It is also useful to make projections
of future costs and to estimate what it would cost to replicate
a programme or service in another area.' Despite such
potential uses, the information on the cost of health services
in developing countries is limited.s-'

India has an extensive network of 21 000 primary health
centres (PHCs). These provide free basic health services
such as immunization, antenatal care and treatment of minor
ailments. Each PHC caters to a population of 35000. The
government expenditure on health and family welfare in
India ranges from 2.5-3% of the total government expendi-
ture (which for the year 1988 was Rs 69 per head)."

In an earlier study, 7 we had estimated the annual cost
incurred on the PHC in Chhainsa run by the Centre for
Community Medicine, All India Institute of Medical
Sciences for the year 1991-92. In this study we have cal-
culated the distribution of costs by the type of service
provided and the average unit costs of these services.

METHODS
.The PHC, Chhainsa is located in the northern state of Haryana,
about 75 km from New Delhi. It caters to a population

FIG 1. A female health worker examining a pregnant woman
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FIG 2. A male health worker immunizing children

of 25762 and has three subcentres. At each subcentre the
PHC services are provided by a team of male and female
multi-purpose workers (MPWs) who are supervised by a
male health assistant (HA). The medical officer of the PHC
is a senior resident of the Department of Community
Medicine. This PHC is not a prototype of other PHCs in
the country as it is run by a medical college. The doctors
reside in the PHC campus and more drugs are usually avail-
able than in other PHCs. The financial support to the PHC
comes from the All India Institute of Medical Sciences
as well as the Haryana state government. The important
services provided are:

Curative care
The outpatients are seen by interns and postgraduates. The
patients have to pay Rs 0.50 and an outpatient card is made
which is valid for the entire calendar year irrespective of
the number of visits. All the investigations and drugs are
provided free of charge.

Maternal care
The MPW (female) keeps a register of eligible couples and
finds out whether any woman is pregnant. During sub-
sequent house visits, the woman is examined for risk factors,
immunized against tetanus and supplied with iron and folic
acid supplements. A minimum of three antenatal visits are
made (Fig. 1). Almost all the women deliver at home with
the help of trained birth attendants (dais). Follow up visits
are made by the MPW (female).

Child care
This includes immunization and vitamin A, iron and folic
acid supplementation. Primary immunization consists of
vaccinations with BCG, three doses of diphtheria, pertussis
and tetanus vaccine (OPT), four doses of oral polio vaccine
(OPV) and a dose of measles vaccine before the first year
of life. All the services are provided in the village by the
MPWs (Fig. 2). Glass syringes and reusable needles are used
after autoclaving at the subcentre. The vaccines are stored
in a deep freezer and vaccine box at the PHC. They are
transported to the subcentre in a vaccine carrier.
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FiG 3. A male health worker drawing blood for a peripheral
. smear from a patient with fever

Family welfare
This consists of educational and motivational efforts by the
MPWs. Condoms and oral pills are provided and a constant
supply is ensured by storing these with a villager and
replenishing them at regular intervals. Copper-T (CuT)
insertions are done at the PHC or subcentres. For vasectomy
and tubal ligation the subjects are transported to the hospital
at Ballabgarh but the costs incurred there have not been
included in this study.

Communicable disease control
Malaria. The MPWs conduct active house-to-house

surveillance for cases of malaria. A peripheral blood smear
is made in all cases with fever and treatment with chloroquine
is given. Passive surveillance consists of making blood smears
of patients with fever attending the outpatient depart-
ment (OPD; Fig. 3). The smear is examined for malarial
parasites and those testing positive are given radical treatment
with primaquine. The district malaria office is responsible
for the antimosquito spraying operation, though at present,
focal spraying is limited to households around a reported
case of malaria.

Tuberculosis. Cases are identified by MPWs who enquire
about the characteristic symptoms of tuberculosis. These
patients are asked to report to the PHC for sputum exami-
nation. If the sputum test is negative for acid-fast bacilli,
the patient is referred to the hospital at Ballabgarh for a
chest X-ray. The sputum-positive patients are started on a
6-month course of chemotherapy (rifampicin, pyrazinamide,
streptomycin and isoniazid) while those who are sputum-
negative but have lesions on the chest X-ray are started on
isoniazid and thiacetazone for at least one year. If the
patients reside in villages under the PHC they are followed
up with home visits.

Others
These include birth and death registration, chlorination
of wells and school health programme. The registration of
births and deaths is done by the MPWs while the cause of
death is ascertained by the HA.
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Costing method for capital costs
The exact procedure followed for estimating costs is detailed
below: r:

Land. The cost of land was estimated according to the
existing market rates, The 'opportunity cost of the invest-
ment' at 10% discount.rate was taken as the annual cost of
the land.

Building. Its present cost was estimated and its life
was taken to be 20 years." The equivalent annual cost
(EAC) was calculated by an amortification or annuitization
procedure."

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 (10, 5 and
2 years), depending on their life span. This was calculated
by interviewing three experts who had been using these
instruments for over 5 years as well as by consensus among
the authors. The sources of unit costs were: (i) rate contracts
for the study period which were available with the store-
keeper at Ballabgarh, (ii) market rates available with the
storekeeper, and (iii) published information. 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.

Costing method for recurrent costs
Salaries. The total salaries inclusive of all benefits were

considered. No distinction was made 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. The cost of vaccines
and other family welfare items was taken from government
sources.

Maintenance included the wages of the maintenance team
and the electricity charges. For the vehicle, the actual
maintenance costs and the cost of fuel were included.

For the allocation of salaries of staff to different national
health programmes, a time utilization study was carried out
amongst the staff of the PHC. The health workers were
followed by observers who then timed their activity during
the house visits. Based on this, if a worker was found to be
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spending 25% of his or her time on a particular activity
then 25% of the salary of the worker was apportioned to
the said activity. Similarly, all drugs and equipment were
apportioned to different health programmes. The allocation
of overheads to different services was proportionate to the
space and time utilization for that activity. For the vehicle,
the allocation was made on the basis of a log book where
the purpose of each visit was recorded.

On the basis of all these, the total annual costs of the
PHC were allocated to different health programmes. A
monthly activity report of the PHC is maintained by the
HA which is checked by the medical officer. From this
report, details regarding different activities such as immuni-
zations done and cases of tuberculosis diagnosed during the
study period were collected. The unit costs of different
activities were calculated by dividing the cost incurred
on that particular activity by the number of units.

RESULTS
The total costs incurred for the year 1991-92 was estimated
at Rs 777 020 (US$ 24 250). The distribution of costs accord-
ing to different services is given in Table I and Fig. 4. Of
the total costs, curative care accounts for 32%, followed
by child care (17%) and communicable diseases control
(tuberculosis and malaria; 17%).

Curative care

Maternal care Others

Tuberculosis

FIG 4. Distribution of costs incurred by the type of service

Category

TABLEI. Annual cost (in rupees) of different services at Primary Health Centre, Chhainsa, 1991-92

Service provided Total
Curative Maternal Child Family Tuberculosis Malaria Others"

Recurrent costs 150155 73580 115340 72625 63260 49890 89875 614730
(24) (12) (19) (12) (10) (8) (15) (100)

Staff 81225 69430 87170 67105 37395 47620 88525 478470
Drugs and supplies 51900 2390 26350 3820 24150 1150 500 110260
Maintenance 17030 1760 1820 1700 1720 1120 850 26000
Capital costs 97465 14090 16250 8835 13540 7965 4145 162290

(60) (9) (10) (5) (8) (5) (3) (100)
Total 247620 87670 131590 81460 76805 .57855 94020 777020

• includesbirth and death registration, school health, chlorination ofwells, etc. Figures in parentheses are percentages
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TABLEII. The distribution of cost by category for different services at Primary Health Centre, Chhainsa,
1991-92 (%)

Category Service provided Total
Curative Maternal Child Family Tuberculosis Malaria Others'

Recurrent costs
Staff 33 79 66 82 49 82 94 62
Drugs and supplies 21 3 19 5 31 2 0.5 14
Maintenance 7 2 1 1 2 2 0.9 3

Capital costs 39 16 12 11 18 14 4 21

• includes birth and death registration, school health, chlorination of wells, etc.

Salaries of the staff constitute 62% (Table II) of the total
costs. In absolute terms, salary costs were highest for cura-
tive care and child care. But if the salary cost is taken as a
proportion of the total cost of that particular service, malaria
and family welfare (82% each), become the most manpower
intensive services. For family welfare this is expected, as
the services are chiefly motivational and changing behaviour
is a time-consuming process. Health workers also spend
about one-third of their time doing active surveillance for
malaria.

The annual cost incurred on providing PHC services to
the community was Rs 30 per head (Table III). As is evident
from Fig. 4, 32% (Rs 10) of this was incurred in providing
curative care to the community. The OPD services of any
health centre are utilized mainly by people living within
5 to 10 km from the centre. The average cost incurred on
each beneficiary from OPD services at the PHC was Rs 24.
The average cost of each visit to the OPD was estimated
at Rs 12.

Table III also shows that on an average Rs 3 was spent
per person on tuberculosis-related activities, one-third
of which was spent on drugs. This input had resulted in a
total of 57 new patients with tuberculosis being diagnosed
after examination of 153 sputum samples. The cost per case
diagnosed was Rs 1350. At the same time, Rs 2 was spent
on malaria-related activities, 85% (Rs 1.9) of which was
spent on surveillance. This had resulted in 3620 blood smears

TABLEIII. Unit cost (in rupees) of curative services at Primary
Health Centre, Chhainsa, 1991-92

Activity Total cost Totalunits Unit cost

Primary health care

(Jutpatientdepartment
Total population
New patients
All patients
Tuberculosis control
Total population
Sputum examined
New cases diagnosed
Malaria control
Total population
Blood smears examined
Cases detected

777020 25762 30
247610
25762 lQ
10136 24
20139 12

25762 3
153 502
57 1350

25762 2
3620 16

0

76805

57855

being examined for malarial parasites at a cost of Rs 16 per
slide, though none were reported positive.

The provision of antenatal services to pregnant women
registered with the PHC cost Rs 87670 (Table IV). Of the
722 deliveries which took place in the community, 690 (96%)
were registered by the MPW (female). The other 32 women
did not get any antenatal services. The cost per beneficiary
was Rs 127.

An expenditure of Rs 131 590 (17%) was incurred on child
care which meant Rs 34 per child. Out of this immunization
received the major share of Rs 115700 (88%). The cost of
primary immunization in the first year of life amounted to
Rs 97210. The cost per beneficiary was Rs 112 and the
cost of giving full primary immunization to an infant was
estimated at Rs 131 at the existing immunization coverage
of 85%. The cost per vaccine dose was estimated at Rs 13.

The cost incurred on family welfare activities (the bulk
of which was on staff) was Rs 81 460. Of all the eligible
couples, a total of 376 adopted a contraceptive method
during the study period. The annual cost per eligible couple
was Rs 19. The cost per new acceptor during the study year
was Rs 217. The cost of increasing 'effective couple protec-
tion rate' (ECPR) by 1% was Rs 11 314. This does not
include the loss of ECPR due to default or other reasons
such as death of a spouse, the woman achieving menopause,
etc.

TABLEIV. Unit cost (in rupees) of different preventive health
services at Primary Health Centre, Chhainsa, 1991-92

Activity Total cost Totalunits Unitcost

Maternal care
Antenatal care 87670
Cases registered 690 127
Number of deliveries 722 121

Family welfare 81460
Number of eligible couples 4258 19
Newly motivated couples 376 217

Child care 131590
Under 5 immunizations 3897 34
Immunization eligibles' 97210 871 112
Vaccine doses 7347 13
Completely immunized infants 740 131

(85% coverage)t

• children below one year
t BCG, three doses of OPT, four doses of OPV and measles
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DISCUSSION
Literature on cost analysis of health centres and services in
developing countries is scarce and is often concerned with
specific services such as immunization ,10-12 control of
diarrhoeal diseases'? or treatment of malaria." We have
calculated the costs involved in providing different health
services through a PHC in northern India although it is not
truly representative of other PHCs in the country because
it is run by a medical college. There are more doctors here
and the salary structure of MPWs is higher than in state-run
PHCs. The cost estimates, if anything, are likely to be above
average.

A reliable method of allocation of time and space was
difficult to achieve because asking health workers to main-
tain an accurate record of their activities has obvious limita-
tions. However, we reasoned that if we followed the worker
around then it was likely that he or she would be more
diligent than usual. It was also very difficult to classify the
services under preventive or curative heads. For example,
the treatment of tuberculosis is curative for the patient and
preventive for the rest of the community. Certain services
are clearly preventive in nature such as immunization,
antenatal care and contraception. Comparison of cost
estimates between studies over different periods in different
countries cannot be easily done unless they are all brought
to a common price index. The cost estimates may also vary
if different discount rates have been used, or different
assumptions are made ofthe estimated life of any equipment.
Also, the spectrum and the strategy of services provided. by
different health agencies may be different.

We calculated that a total of Rs 777020 was incurred in
running the PHC at Chhainsa for the year 1991-92 which
worked out to Rs 30 (US$ 0.94) per head per year. Thirty-
two per cent of this was spent on providing curative care
compared to 43% in a similar study from Indonesia."
Maternal and child health and family welfare was 39% of
the total cost at PHC, Chhainsa compared to 33% in
Indonesia." Control of communicable diseases (tuberculosis
and malaria) covered 17% ofthe total costs. The preventive
services at PHC, Chhainsa were allocated a larger proportion
of expenditure than the curative services.

Rupees 25 (US$ 0.8) was incurred on each beneficiary of
the OPD services and the user fees charged was Rs 0.5. The
cost per OPD patient in a Bangladesh primary health care
centre was estimated at US$ 0.37 in 19792 and US$ 0.66 in
1986-87 in Indonesia.' The cost per new outpatient in a
rural health centre of Malawi was estimated at US$ 0.5 in
1992.5 All the costs appear to be similar and comparable.

One of the ways of reducing costs for curative care is to
substitute the better paid medical officers by lower paid
paramedical workers as most of the patients attending the
OPD do, not really need specialized care. The medical officer
can then spend more time in training and supportive super-
vision of the health workers and see only those patients
who really need his or her attention. Two issues, however,
are of direct concern to this approach. First is the need
for re-orientation of medical education to enable medical
officers to carry out training and supportive supervision
efficiently. Second is the issue of how much curative care
can and should be provided by paramedical workers. The
recent successful experience with the strategy for control of
acute respiratory infections in children all over the world is
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a pointer to the fact that the health worker's full potential
is yet to be tapped.

Tuberculosis is one of the most important health problems
facing the developing countries, more so now with the threat
of human immunodeficiency virus infection. In the study
area Rs 3 per head was incurred annually on tuberculosis-
related activities. Cost per new patient diagnosed worked
out to be Rs 1350. All drugs were provided free of cost to
the patients but the availability of some drugs such as
rifampicin and pyrazinamide was erratic. One way to
improve the drug availability and compliance could be the
introduction of user fees. We noted that many patients with
tuberculosis had taken treatment from private physicians
before seeking treatment in government hospitals hoping
they might get better quickly and go back to work.

No case of malaria was diagnosed in the study period
though the surveillance activities were being carried out at
the same intensity as before. The cost estimates did not
include spraying costs as these are borne by the District
Malaria Office. If one assumes that the blood smears
were being seen properly, then the inputs into malaria no
longer match the results. The cost per smear examined was
estimated at Rs 16 (US$ 0.5). In Thailand the cost per smear
examined by a strategy of periodic mobile screening was
estimated at US$ 0.17 in 1990.15The cost per smear can be
decreased if the smears are only made at the PRC and
subcentres.

Almost all the deliveries were conducted at home by
trained birth attendants, which reduced the cost of providing
natal services. Thus the average cost of providing antenatal,
natal and postnatal services for one woman was estimated
to be Rs 127 and there was no maternal death.

The cost of fully immunizing an infant at home by
paramedical workers was Rs 131 (US$ 4.1). The cost per
fully immunized infant by outreach services in Thailand'!
was estimated at US$ 11.8. In Ecuador.P in 1985, the cost
per dose of vaccine was estimated at US$ 0.83 and the cost
of fully immunizing a child was US$ 8.6 which is about twice
the estimate in the present study. In a study in the North
Arcot district in Tamil Nadu the cost of fully immunizing a
child was estimated at Rs 166 in 1989 (personal communica-
tion, K. R. John). In Gujarat, the cost of full immunization
in 1983 was estimated at Rs 39!6 (Rs 84.8 at the 1991 price
index) and the cost of a dose of vaccine was estimated at
Rs 4.15 (Rs 8.9 at the 1991 price index).16

The comparison of costs of immunization between studies
is difficult as the vaccines used, their schedules and the
method of delivery may be different. The World Bank'> has
estimated the cost of fully immunizing a child in low income
countries to be US$ 15 (range US$ 6-20), depending upon
the prices of labour and other local inputs. Also, a study by
Creese et al.10 found that the single biggest factor affecting
the costs appears to be the coverage rate of the individual
immunization team-the higher the coverage the lower is
the cost of immunization of one child. The cost estimate in
the present study is still less than reported in other studies.

The information provided here can be used by different
health agencies to base their user charges for the various
services they provide. This can also be used by people
involved in community insurance schemes for fixing the
premium to be charged, depending on the services being
offered to the community.
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Similar studies can help draw attention to various ques-
tions such as subsidies in health care, quality of care
and the issues of health manpower development including
medical education. Though this is a case study of one PHC
run by a medical college, the methodology can be adapted
for other similar exercises. More such studies are required
from other parts of India to get a clearer picture of the cost
of health services in this country.
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Potential years of life lost by major childhood cancer
deaths in Bombay
S. KRISHNAMURTHY

ABSTRACT
Background. Over the last two decades mortality from

childhood cancers has declined in the West, possibly
due to advances in chemotherapy. Unfortunately, poor
countries cannot afford these drugs as they are costly and
scarce. We undertook this study in Bombay to help us
make rational choices in this area.

Methods. We studied the mortality, incidence and
years of potential life lost by premature death from specific
cancers in children under 15 years of age.

Results. Leukaemia accounted for 30% to 50% of pre-
mature life lost by death from cancers regardless of gender
or age, i.e. if such loss was avoided by timely diagnosis
and therapy, up to 50% gain of 'person-life would occur. It
constituted nearly one-third of the childhood cancers, with
age-adjusted rates comparable with American blacks and
whites in boys, but less in girls. Incidence and decline of
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mortality due to leukaemia from 1964 was lower in girls
than in boys.

Conclusions. A focus on leukaemia treatment would
increase productive person-life by nearly 50%. A triaging
system might be the best method for allocating treatment
till data on cost of such therapy are available. There is a
need to increase morphological diagnoses in girls. Concen-
trating on treating girls with leukaemia older than 5 might
contribute most in terms of gain in human potential and
would be a cost-effective use of scarce resources.
Natl Med J India 1995;8:161-4

INTRODUCTION
There have been few epidemiological studies of childhood
cancers reported from developing countries although
children constitute nearly 40% of their populations.

In children under the age of 5, cancer is a minor cause
of death because prematurity and infectious diseases
predominate' as causes of mortality in these countries. 1

However, above the age of 5, the mortality from cancers
increases.' Different cancers contribute differently to


