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Background & objectives: Public health spending on primary healthcare has increased by four times 
(in real terms) over the last decade and continues to constitute more than half of the total public health 
expenditure. The present study estimated the cost of providing healthcare services at sub centre (SC) and 
primary health centre (PHC) level in four selected States of India.
Methods: A total of 51 SCs and 33 PHCs were selected across the four States (Himachal Pradesh, Odisha, 
Kerala and Tamil Nadu) of India. The economic cost of delivering health services at these facilities 
was assessed using bottom-up costing methodology during the reference year of 2014-2015. The cost of 
capital items was annualized and allocation of shared resources was based on appropriate apportioning 
statistics.
Results: The mean annual cost of providing health services at SC and PHC was ₹ 0.69 million (US$ 11,392) 
and ₹ 5.1 million (US$ 83,837), respectively. Nearly 3/4th and 2/3rd of this cost at the level of SC (74%) 
and PHC (63%) were spent on salaries. In terms of unit cost, the costs per antenatal care and postnatal 
care visit were ₹ 221 (173-276) and ₹ 333 (244-461), respectively, at SCs. Similarly, the costs of per patient 
outpatient consultation and per bed day hospitalization at PHC level were ₹ 121 (91-155) and ₹ 1168 
(955-1468), respectively.
Interpretation & conclusions: The cost estimates from the present study can be used in economic 
evaluations, assessing technical efficiency and also for providing valuable information during scale-up 
of health facilities.
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India has a vast network of subcentres 
(SCs; n=156,231) and primary health centres 

(PHCs; n=25,650) for providing primary healthcare to 
around 70 per cent of the population living in the rural 
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areas1,2. The first interaction of the community and the 
health system is at the level of SC, which is also involved 
in the implementation of various health and family 
welfare programmes3. PHC is the first point of contact 
of a qualified medical doctor with the community4.

India’s public health system has been funded 
through supply-side financing mechanism5. While the 
proportion of the total government health spending 
on secondary and tertiary care has remained almost 
constant during the last decade, the proportion of 
expenditure on primary care has increased from 41 to 
51 per cent6,7. However, it falls short of the expected 
allocation, which is envisaged to be 2/3rd of the total 
health expenditure8. With more than half of the public 
health funding being directed towards the provision of 
primary healthcare, empirical evidence on the cost of 
providing services becomes important to better plan 
and organize health services.

Several other policy developments make an 
assessment of the cost of primary healthcare services in 
India timely and useful. Firstly, as part of the ambitious 
‘Ayushman Bharat’ programme, the Government of 
India is developing a plan to upgrade SCs to health 
and wellness centres (HWCs). This change involves 
upgradation of the existing SCs in terms of workforce, 
drugs, supplies and other capital infrastructure9. The 
current estimates of the total and unit cost and input 
wise distribution of the cost provide essential data 
for the allocation of additional resources. Secondly, 
the Government of India has created a formal body 
for health technology assessment (HTA) to assess the 
cost-effectiveness of newer healthcare interventions, 
programmes and technologies10. 

Available cost estimates from National Commission 
on Macroeconomics and Health as well as World 
Health Organization are out dated11,12. A few other 
costing studies are available, which are either old13, 
or are confined geographically14,15. Generalizing the 
cost results from these studies to country level requires 
caution due to variability regarding the availability or 
price of infrastructure and service utilization across the 
States. Given these gaps, this study was undertaken to 
estimate the overall and unit cost of providing health 
services at the primary healthcare facilities across the 
four selected States of India.

Material & Methods

Ethics approval for the present study was obtained 
from the Institute’s Ethics Committee of Postgraduate 
Institute of Medical Education and Research, 

Chandigarh, India. Further, administrative approval for 
the cost data collection was obtained from the health 
departments of respective State governments and the 
civil surgeons of the selected districts. 

Study area: The present study was undertaken in 
four States of India namely Himachal Pradesh (HP), 
Tamil Nadu (TN), Kerala and Odisha. The selection of 
the four States was based on the performance of the 
health system, availability of the infrastructure, service 
utilization and geographic location.

For selection of the facilities across the selected 
States, a multistage stratified random sampling was 
used. Firstly, districts falling under each State were 
divided into three strata based on a ranking matrix, and 
one district from each stratum was randomly selected 
in each State16. In the second stage, two blocks falling 
under each of the selected districts were randomly 
chosen. In the next stage, at least one PHC and around 
15 per cent of the total SCs falling under each block 
were randomly selected. Finally, a total of 33 PHCs 
and 51 SCs were chosen.

Data collection: The economic cost of health services 
delivered at the selected health centres was assessed 
following bottom-up micro-costing methodology17,18. 
This method required, firstly, identifying cost centres in 
terms of both patient care-related service cost centres 
and support cost centres19. This was followed by an 
assessment of the outputs produced by each service 
cost centre from the routine medical records of the 
facility. Once service centres were classified and output 
was determined, various inputs utilized in delivering 
these services were identified and their quantities were 
measured.

Data on inputs included both the capital resources 
(space, equipment, furniture, etc.) and recurrent items 
(salaries, drugs, consumables, stationary, etc.) spent on 
the provisioning of healthcare for the reference year 
of April 2014 to March 2015. For determining the 
dimensions of the building (in square feet), a facility 
survey and review of facility maps was undertaken. 
The stock registers (non-consumable) were assessed 
for extracting the information on the number of various 
equipment and furniture items present in the facility. 
Lastly, for assessing recurrent resource consumption, 
consumable stock registers, pharmacy records, 
vouchers and indents were reviewed. 

Data on the salaries of the staff posted at the health 
facility were assessed from the accounts department. 
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Similarly, expenses on various overheads like laundry, 
diet, electricity/water, fuel, insurance and maintenance 
were elicited from the account records. The incentives 
provided to the beneficiaries and direct cash expenditure 
underneath specific grants or funds were also assessed 
from the facility’s records and verified from the district 
health administration office.

Once the list of the quantities of various inputs 
was drawn, the monetary value was assigned to each 
of the inputs. For inputs such as equipment, drugs 
and various surgical consumables, contract rate 
(procurement rate) as fixed by the respective State 
government was used. The price charged by the local 
distributors was assessed where procurement prices 
were not available. Similarly, local market prices were 
used for furniture, stationary and sanitary items due to 
a lack of data on the procurement prices. To determine 
the average life of the equipment, expert opinion of 
the staff (involved in using the respective equipment) 
was elicited and standard literature was reviewed20,21. 
The current market rental price was determined by key 
informant interviews. The prices used in this study are 
for the year 2014-2015.

The staff of the selected health facilities 
were interviewed with a semi-structured 
interview schedule to assess their time spent on 
various activities done either on a routine basis 
(outpatient consultation, inpatient care, etc.) or on a 
fixed time interval (immunization, family planning 
camps, pulse polio immunization, etc.) i.e., weekly, 
fortnightly, monthly, quarterly, yearly, etc14,15. All 
the auxiliary nurse midwives posted at the SCs 
were interviewed. For PHCs, the medical doctor, 
the pharmacist and a randomly selected staff nurse 
(from each functioning cost centre) were interviewed. 

Statistical analysis: The cost of equipment and furniture 
items was annualized using a three per cent discount 
rate based on standard guidelines22,23. The space cost 
was estimated by multiplying the floor area with the 
rental price. The cost of recurrent items was deduced 
by multiplying the unit price with the consumed 
quantity of these items. The cost of shared resources 
(like HR time, space, equipment, furniture, etc.) was 
allocated to specific services using apportioning 
statistics19,24. 

The annual cost incurred by the facility and 
its distribution by the type of inputs and services 
(delivered at the facility) was estimated. Further, unit 
cost of these services was also calculated. The unit 

cost calculation required combining the cost of those 
resources spent on providing a particular service 
divided by the number of beneficiaries during the 
reference period19,24. Using the bootstrap method25, 
the estimates of unit costs from 51 SCs and 33 PHCs 
were simulated 999 times for calculating 95 per cent 
confidence interval.

Due to the variation in the utilization of 
services across the health facilities, the unit 
cost was standardized by adjusting for 100 and 
80 per cent capacity utilization. We used the antenatal 
care coverage (ANC) rates and the number of outpatient 
consultations as an indicator to adjust for capacity 
utilization at SC and PHC, respectively. Based on the 
birth rate, the population of the area and considering 
a minimum of four ANC visits per pregnant women, 
the required number of ANC visits at 100 and 80 per 
cent capacity was estimated. Further, based on the 
highest number of outpatient consultations per doctor 
among the PHCs of a State, the number of outpatient 
consultations at 100 and 80 per cent capacity was 
estimated. To adjust for capacity utilization, the 
recurrent costs on drugs, consumables, stationary and 
overheads, were changed as per increase or decrease in 
the service utilization, while the fixed cost on human 
resource, space, equipment, etc. was kept constant. 

Results

Profile of the facilities: The SCs and PHCs catered 
to an average population of 5753 (460 – 10,140) and 
25,612 (2623 – 47,313), respectively, across the four 
States. In terms of service provisioning, 716 patients 
received outpatient consultations and 379 ANC 
sessions annually were given at the selected SCs. 
Similarly, 23,083 and 252 patients received outpatient 
consultation and inpatient care, respectively, at PHCs 
annually. 

Annual cost: The mean annual cost of provisioning 
of healthcare services at SC was ₹ 0.69 million 
(US$ 11,392), which varied from ₹ 0.58 million 
(US$ 9474) in TN to ₹ 0.89 million (US$ 14,680) 
in HP. At PHC, the mean annual cost was ₹  5.1 
million (US$ 83,837), ranging from ₹ 2.01 million 
(US$ 33,095) in Odisha to 7.4 million (US$ 122,283) 
in Kerala. Nearly 3/4th (74%) of the cost at SC level 
and 2/3rd (63%) at PHC level were incurred on salaries. 
Other determinants of cost were drugs/consumables 
(14 and 23%), space (5 and 4%) and equipment/furniture 
(2 and 3%) (Fig. 1). Tables I and II show input-wise 
distribution of annual cost across the four States.
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With regard to specific services, provision of 
outreach activities accounted for 39 per cent of the 
annual cost at SCs (Fig. 2). On the other hand, more 
than 1/3rd of the total cost (38%) was on the provision 
of outpatient consultation at PHCs (Fig. 2). 

Unit costs: At the level of SC, per visit cost of an 
ANC was ₹ 221 (173-276), and it varied from ₹ 108 
(64-162) in Kerala to ₹ 534 (272-771) in HP. Similarly, 
the unit cost of a postnatal care visit was ₹ 333 (244-
461) ranging from ₹ 172 (121-229) in Kerala to ₹ 1009 
(261-1936) in the State of HP. At PHCs, per patient 
outpatient consultation cost was ₹ 121 (91-155), 
ranging from ₹ 71 (44-109) in TN to ₹ 158 (100-233) 
in HP. Per bed day cost for inpatient care was ₹ 1168 
(955-1468), which varied from ₹ 107 (88-128) in TN 
to ₹ 5107 in HP. The unit costs of other services at SC 
and PHC are shown in Tables III and IV.

Discussion

The present study estimated the cost of providing 
healthcare services at the level of primary healthcare 

facilities across four diverse States of India. The 
findings of our study in terms of input-wise distribution 
of annual cost are comparable to those of previous 
studies13-15. However, there were differences in the 
absolute estimate of the annual cost reported from 
other studies. The annual operational cost of a SC 
(₹ 1.03 million) and PHC (₹ 8.8 million) from our 
previous studies in north India (year 2012-2013) was 
higher than that in the present study14,15. This could be 
due to variation in the salary structure, availability of 
capital equipment, drugs, consumables and other cost 
inputs across States in India. 

Some differences in the unit costs were also 
observed. Specifically, the unit costs of an ANC 
visit (₹ 677), PNC visit (₹ 740) and outpatient 
consultation (₹ 139) in the present study were on the 
lower side, whereas inpatient care (₹ 690) was on 
the higher side as compared to what was reported 
in our previous study in north India15. The unit cost 
of a service depends on the resource use and the 
number of beneficiaries (that availed the service). 
Wide variation in infrastructure and the extent of 

73
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Fig. 1. Input-wise distribution of mean annual cost incurred (%) at sub centres and primary health centres across the four States in India for 
the year 2014-2015.
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service utilization across the four States explains 
this difference. 

There was a wide variation in cost inputs as well 
as service utilization indicators among the facilities of 
selected States. The difference in the service utilization 
was adjusted by assessing standardized unit costs at 
100 and 80 per cent capacity utilization.

Limitations and methodological challenges: It is to be 
noted that due to vast differences in the wage rates, 
infrastructure and health system characteristics for a 
vast country like India, a more extensive study with 
broader coverage is required to estimate an average 
cost which is representative at national level. However, 
as the State bears major share of healthcare financing, 
State specific cost information is more important than 
a national average in India7,26. 

The staff members in our study were interviewed 
to ascertain their time spent on various activities. 
Similar methodology has been employed and justified 
in various previous costing studies14,15,27. More research 
on comparing apportioning statistics with those derived 
through data collected using time-motion studies 
should be undertaken. Further, data on overheads, 
utilization of services and other joint resources were 
available at a pooled and not in a disaggregated or 
service-specific form. Standard apportioning statistics 
were used for allocating these pooled resources among 
various services19.

Policy and research implications: Cost data are 
an essential prerequisite for undertaking a cost-
effectiveness analysis to evaluate the efficiency of 
healthcare delivery. The creation of the HTAIn has 
identified generation of cost information for creating of 
a cost database for India10. In view of this, the present 
study fills important gaps in evidence which could, 
in turn, bolster the HTA research. Cost-effectiveness 
analyses have made use of the existing costing studies 
to derive cost parameters28,29.

The present study was based on the actual 
resource consumption and service utilization, and the 
estimates of cost reflect the real-world setting. While 
we adjusted for differences in the level of efficiency as 
part of our standardized estimates, our study findings 
on cost could still be confounded by lack of adequate 
infrastructure and supplies, gaps in quality and lack 
of provision of services, which may be considered 
as an essential service package as per the provisions 
under new HWCs30. In view of this, a resource-gap 

analysis based on difference between the current 
availability of inputs and the ideal scenario, and the 
actual availability of resources at the health facilities 
should be undertaken. This resource gap could further 
be used for the projection of additional requirement of 
resources in case of scale-up of health facilities like in 
the case of the establishment of HWCs. 

In conclusion, the present study findings on the 
cost of primary healthcare services in India can be 
used in cost-effectiveness studies, equity analysis, 
determination of provider payment rates and in 
assessing the resource gap for the projection of 
additional requirement of resources in case of scale-up 
of the present health facilities to HWCs.
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