PharmacoEconomics - Open (2020) 4:249-261
https://doi.org/10.1007/541669-019-00176-9

ORIGINAL RESEARCH ARTICLE q

Check for
updates

Cost of Delivering Secondary Healthcare Through the Public Sector
in India

Shankar Prinja' © . Akashdeep Singh Chauhan' - Pankaj Bahuguna' - Sakhtivel Selvaraj? - V. R. Muraleedharan? -
Thiagarajan Sundararaman*

Published online: 29 August 2019
© The Author(s) 2019

Abstract

Background Government spending on provision of secondary healthcare has increased four-fold (in real terms) over the last
decade in India. The evidence on the cost of secondary care to the health system is limited. The present study estimates the
total and unit cost of services at community health centres (CHCs) and district hospitals (DHs) across India.

Methods The present study was undertaken in 19 CHCs and ten DHs across the four Indian states of Himachal Pradesh,
Tamil Nadu, Kerala and Odisha to assess the economic cost of health services using a bottom-up methodology. Data on
annual consumption of both capital and recurrent resources, spent in the provision of health services during the financial
year of 2014-2015, were collected. Capital expenditure was annualised and shared resources were allocated to each of the
shared activities using appropriate statistics.

Results The mean annual costs of providing services at the CHC and DH level were 17 million Indian rupees ()
($US0.27 million) and X147 million ($US2.3 million), respectively. More than half of this annual cost was attributed to
salaries (57% and 62% for CHC and DH level, respectively) and curative care (60% and 65%, respectively). At CHCs, the unit
cost ranged from X134 (95% confidence interval [CI] 104—160) for an outpatient consultation to X3833 (95% CI 2668-5839)
for institutional delivery. Similarly, at DH level, the unit cost varied from X183 (95% CI 124-248) for an outpatient consulta-
tion in an orthopaedics department to I4764 (95% CI 3268-6960) for an operation.

Conclusion The estimates from the present study may help generate benchmarks to aid in setting up provider payment rates
and be used in future economic evaluations.

1 Introduction The secondary level consists of community health centres
(CHCs) and district hospitals (DHs), which act as referral

The Government healthcare system in India is organised units to primary-level facilities and are mainly involved in
into three tiers of primary-, secondary- and tertiary-level the provision of curative care with a small component of

healthcare based on the level of services delivered [1].  Preventive care [2, 3].
Traditionally, health systems across developing countries,

including India, have been financed through supply-side
financing mechanisms [4, 5]. With the launch of a supply-
side initiative in the form of the National Rural Health Mis-
sion (NRHM) in 2005, a large volume of resources was spent
D< Shankar Prinja on the creation of new CHCs (65% increase in the number

shankarprinja@gmail.com of CHCs) and strengthening old ones (15-60% increase
in the number of staff) across India during the period of
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Key Points for Decision Makers

The present study fills the current gap in evidence
regarding the cost of secondary healthcare services
delivered through public sector health facilities in India.

The unit cost estimates assessed in this study could
serve as a benchmark to begin price negotiations with
healthcare providers under the recently launched health
insurance scheme Pradhan Mantri Jan Aarogya Yojana
(AB-PMJAY), the largest in India.

Cost estimates from this study can be used to carry out
cost-effectiveness analysis for evidence-based decision-
making as part of the recently launched Health Technol-
ogy Assessment in India (HTAlIn).

from 2004 to 2005 to 2014-2015 [11, 12]. However, despite
this increase in spending on secondary healthcare, there is
little evidence available on the total and unit costs of health
services at secondary-level facilities in India.

It is equally interesting to observe that the reimburse-
ment packages under government-funded health insurance
schemes are based on expert opinion that rely on exist-
ing prices or reimbursement rates with little empirically
assessed evidence on cost of care [13]. Estimates involving
the unit cost of health services, especially at the level of
secondary care, can be used to empirically derive the pack-
age rates for various disease conditions. Further, if the gov-
ernment were to scale up healthcare services substantially,
estimates of total cost and its input-wise distribution can
provide vital information for allocating additional resources.
Finally, while the debate on whether to choose demand-
side or supply-side financing for the health system of India
continues to grow, estimates of health system costs across
various levels of healthcare delivery can provide evidence
in terms of which model is more efficient and what the level
of additional investment should be [14].

Regardless of the seeming need for information on the
cost of provision of healthcare from a health system perspec-
tive, the available evidence is insufficient in terms of being
either outdated or not comprehensive in terms of covering
the range of services or a significantly wide geographical
area in the selection of facilities. Estimates generated by
the World Health Organization (WHO; 2005) and National
Commission on Macroeconomics and Health (NCMH;
2005) are outdated [15, 16] Secondly, estimates of health-
care expenditure generated by the National Health Accounts
(NHA) are based on financial costs rather than a more com-
plete economic costing [11, 12]. Thirdly, although there are
a few primary studies on the cost of secondary healthcare,
these are specifically focused on north Indian states [17—19].
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It is difficult to generalise the cost estimates from these stud-
ies to a pan-Indian context due to variability across states
in terms of availability of infrastructure and utilisation pat-
terns. Considering this critical gap, the present study was
designed to estimate the total and unit costs of delivering
healthcare services at the level of CHCs and DHs. In addi-
tion, distribution of cost in terms of the input, level and type
of services was also assessed. The latter was relevant to any
decision regarding programmes to improve the efficiency of
healthcare services.

2 Materials and Methods
2.1 Study Area

The present study was carried out in the four diverse states
of Himachal Pradesh (HP), Tamil Nadu (TN), Kerala and
Odisha. These states were selected based on health system
performance, availability of health system infrastructure/
human resources and service utilisation in addition to geo-
graphic location. The states of Kerala and TN represented
the southern region as well as the states with the best health
indicators and well-developed health infrastructure [20]. In
comparison to these states, Odisha represented a state with
poor health infrastructure and below average health indica-
tors [21]. HP represented a hilly state in North India with
population coverage norms, government spending, availabil-
ity of healthcare infrastructure and utilisation rates different
from those in the rest of India [22]. HP is the state with the
highest government health spending per capita in India [23]
and has one of the highest utilisation levels of public health-
care facilities for inpatient care compared with the rest of
India [24]. A normal CHC caters to a population of 0.12 mil-
lion, whereas in hilly areas a CHC caters to a population of
80,000 [2]. Furthermore, HP is one of the states with surplus
availability of human resources, i.e. medical and paramedi-
cal staff, at the DH level [25].

A multistage stratified random sampling was followed for
the selection of the health facilities across the four states.
In the first stage, districts within each of the states were
divided into three strata based on a ranking matrix, consid-
ering various socioeconomic and demographic indicators,
developed by International Institute of Population Sciences
(ITPS) in Mumbai in 2006. A district was then selected for
the present study based on simple random sampling from
each strata [26]. In case of TN and Odisha, however, the
overall districts were divided into 2 strata, from which the
districts were randomly selected. In the second stage, as each
district consisted of one DH, that DH was selected for the
study. In addition, 15% of the CHCs in each of the selected
districts were selected randomly. Finally, a total of 19 CHCs
(HP=3, Odisha=7, TN =3 and Kerala=6) and ten DHs
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(three each in HP and Kerala and two each in Odisha and
TN) were selected across the four states.

2.2 Facility Definition

As per Indian Public Health Standards (IPHS), CHCs cater
to a population of 80,000—120,000 (depending on the region
and terrain), have 30 beds and have at least four medical spe-
cialists in medicine, surgery, paediatrics and gynaecology,
along with other medical and paramedical staff. CHCs have
an operating theatre, an X-ray, a labour room and laboratory
facilities and serve as a referral centre for primary health
centres (PHCs) within the block and also provide healthcare
facilities for obstetric care and specialist consultations [2].

DHs have a bed capacity of 75-500 beds, and serve as a
main hub for the provision of secondary care for a district
of a defined geographical area containing a defined popula-
tion. Specialists from the fields of medicine, surgery, ortho-
paedics, paediatrics, ear nose throat (ENT), ophthalmology,
gynaecology and obstetrics, pulmonary medicine, dentistry,
dermatology, etc. provide outdoor patient department
(OPD), indoor patient department (IPD) and emergency
care. A DH also provides specialist services for specific
areas such as accident and trauma care, dialysis, antiretrovi-
ral therapy, newborn intensive care and psychiatry. It is also
supported by diagnostic, laboratory and radiological testing
facilities [3].

2.3 Data Collection

A bottom-up costing method was used to assess the eco-
nomic cost of health services [27, 28]. The first step for
the cost assessment was identification of cost centres and
their classification into primary/patient and secondary/sup-
portive cost centres [29]. After this, data on both the capital
and recurrent resource use incurred when delivering health
services for each of the cost centres were collected for the
financial year of 2014-2015.

A facility survey along with a review of facility maps
and stock registers was undertaken to assess the space and
the quantity of various items of capital equipment (and fur-
niture items) present in the facility. Data on the quantity
of drugs and consumables were assessed by reviewing the
respective stock registers, vouchers and pharmacy records.
Further, data on incentives paid to the beneficiaries (con-
ditional cash transfers) under the various health schemes,
untied funds, annual maintenance grants, etc. were obtained
from the district health administration office (Civil Surgeon
Office) of each district. Monthly expenditures relating to
electricity, water, telephone, internet, petrol/diesel, etc. were
obtained from the accounts office of each facility. Similarly,
expenses related to the maintenance of equipment, laundry
and dietetics were obtained from the routine account reports

for the reference year. After identification of all inputs, data
on service utilisation in the form of the number of outpatient
consultations, hospitalisations, operations, etc. were cap-
tured by reviewing the routine records of the facility (such
as outpatient registers, inpatient registers and other monthly
reports). The data were collected by postgraduate-level qual-
ified field investigators who were specifically trained for the
cost data collection.

The prices of the equipment, drugs and consumables
were obtained from the rate contract/procurement list of
each State Government. In case of non-availability of the
procurement price for any of these items, prices charged
by local distributors or reported on relevant websites were
considered. For estimating space costs, the current market
rental price was assessed by interviewing the key inform-
ants. Due to non-availability of procurement prices for fur-
niture and stationary items, market prices were used. Salary
slips obtained from the accounts department were reviewed
for data on annual wages paid to the staff. All prices reported
in the paper are for the year 2014-2015.

Staff members both at the CHC and DH level were inter-
viewed with a semi-structured interview schedule to assess
the time being spent on various activities [18, 19]. Specifi-
cally, they were asked about the time spent on both regular
activities (outpatient consultation, inpatient care, operating
theatre, etc.) and other activities (administration, meetings,
etc.) carried out in a fixed time interval (weekly, monthly,
annually, etc.). In case of a CHC, all of the doctors and 50%
of the nursing and paramedical staff were interviewed. For
DHs, at least one specialist doctor and a medical officer were
interviewed in each of the departments. In the case of there
being more than one specialist or medical officer, one of
each was randomly selected and interviewed. Further, one
staff nurse (selected randomly) for each of a day and night
shift in each of the functional cost centres was interviewed.
The average life of the equipment was determined based on
interviews with the staff members involved in working with
that equipment.

2.4 Data Analysis

The expenditure on capital items (equipment, furniture,
etc.) was annualised to arrive at the equivalent annual cost,
taking into consideration the discount rate (to account for
time preference for money, and inflation in future years) and
the lifespan of the respective item [30]. A 3% discount rate
was used as per standard guidelines [31, 32]. Space costs
were calculated by multiplying estimates of the floor size of
rooms by local commercial rental prices for a similar space.
The cost of the recurrent resources was estimated by multi-
plying the unit price with the quantity of respective resource.
Proportional time spent by staff members in each of their
joint activities was used as a statistic for apportioning their
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salaries towards particular activities. The cost of other
resources (such as equipment, furniture, room space and
expenditure on overheads) that were used to provide more
than one service were also apportioned for specific services
using appropriate apportioning statistics, as shown in Elec-
tronic Supplementary Material Table 1.

The mean annual cost at the CHC and DH level was esti-
mated for the four states, along with its distribution among
various inputs, levels of service and various specific ser-
vices. The activities included under the each of the service
classification levels, i.e. curative, indirect, preventive and
promotive care, is provided in the Electronic Supplementary
Material (appendices III and IV).

In addition to the total cost, the unit cost of specific
services was also estimated. Calculation of the unit cost
required combining all of the costs incurred for the provi-
sion of a particular service during a year divided by the total
number of clients/patients who used the respective service
in that year. The estimates of unit cost were simulated 999
times using the bootstrap method to calculate its 95% confi-
dence limits. Unit costs were adjusted for capacity utilisation
[31]. Since the utilisation varied across the health facilities,
standardisation of the unit cost was carried out by using
bed occupancy as the indicator for capacity utilisation. Bed
occupancy rates both at the current of levels of utilisation
and at 100% capacity utilisation were calculated based on
actual data on the number of beds, average length of stay
and patients admitted during the particular year. The costs
incurred on recurrent resources, i.e. drugs, consumables, sta-
tionary and overheads, were adjusted for capacity utilisation,
while keeping the expenditure incurred on fixed assets, i.e.
human resources, space, equipment and furniture, constant.

The study was approved by the Institutional Ethics
Committee, Post-Graduate Institute of Medical Educa-
tion and Research, Chandigarh (reference number PGI/
IEC/2015/854). Administrative approval from the Depart-
ment of Health of the respective State Governments and the
Civil Surgeons of selected districts was obtained. Written
informed consent was also obtained from each staff member
for time allocation interviews.

3 Results
3.1 Profile of Health Facilities

Profiles of the health facilities covered in the selected four
states of HP, Odisha, TN and Kerala are shown in the Elec-
tronic Supplementary Material (Tables 2a and 2b). In terms
of population covered, the CHCs catered to an average
population of 63,186. The average number of beds was 20
and 226 and the doctor:bed ratio was 1:4 and1:9 for and
CHC:s and DHs, respectively. The average number of annual
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outpatient consultations were 202,277 and 52,707 at DH
and CHC respectively. Similarly the number of inpatient
admissions in DH and CHC per year was 30,595 and 1,981
respectively.

3.2 Annual Cost

The mean annual cost of providing health services at the
level of CHC was X17 million ($US0.27 million) and varied
from X12.7 million ($US0.209 million) in HP to X19.7 mil-
lion ($US0.324 million) in Kerala. Similarly, the mean
annual cost at the DH level was X146 million ($US2.3 mil-
lion), ranging from X73 million ($US1.2 million) in Odisha
to X197 million ($US3.1 million) in Kerala. Tables 1 and 2
show the input-wise distribution of mean annual cost across
four states of India. Overall, more than half of the annual
cost, both at the CHC and DH level, was attributed to sala-
ries (human resources) (57% and 62%, respectively), fol-
lowed by spending on drugs/consumables (25% and 17%),
space (3% and 8%) and equipment/furniture (5% and 3%)
(Fig. 1). In terms of variation across the four states, the rela-
tive share of salaries (of the total annual cost) varied from 47
to 67 and 40 to 67% at the level of CHCs and DHs, respec-
tively (Tables 1 and 2). Similarly, the share of expenditure
(of the total annual cost) on drugs and consumables varied
from 11 to 29 and 11 to 34% for CHCs and DHs, respec-
tively, across the four states.

More than half of the overall cost at the CHCs was attrib-
uted towards provisioning of curative services (60%), fol-
lowed by that on indirect services (28%) and preventive/
promotive care (12%) (Fig. 2). Similarly, around 65% of the
overall cost was credited towards providing curative care at
DHs (Fig. 2). State-specific distribution of the overall cost
among services at the CHC and DH level is shown in Elec-
tronic Supplementary Material Tables 3 and 4, respectively.

In terms of distribution of specific services at CHCs, out-
patient and inpatient care accounted for 34.4% and 13.7% of
the total cost, respectively. This was followed by spending
on routine administrative activities (9.6%), support services
(5.7%), institutional deliveries/newborn care (5.4%) and
diagnostics (4.8%) (Fig. 3). At the DH level, the medicine
department (18%) accounted for the highest cost, followed
by expenditure on supportive activities (15.7%) (Fig. 3).
State-specific distribution of the overall cost among specific
services at the CHC and DH level is shown in Electronic
Supplementary Material Tables 5 and 6, respectively.

3.3 Unit Costs

Unit costs of specific services provided at CHCs across four
states are shown in Table 3. Specifically, the overall per
patient cost of an outpatient consultation was X134 (95%
confidence interval [CI] 104-160), ranging from 90 (95%
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Community health centre

® Human Resource

™ Space & Building

m Equipment &
Furniture

" Drugs
= Consumables

m Other recurrent
costs

® Fund & cash
benefits

District hospital

Fig. 1 Input-wise distribution of total annual costs incurred at the level of community health centres and district hospitals across four states in

India for the year 2014-2015

Community health centre

M Preventive

™ Curative

® Promotive

" Indirect services

District hospital

Fig. 2 Distribution of total annual costs by level of service at the level of community health centres and district hospitals across four states in

India for the year 2014-2015

CI 52-153) in Kerala to X196 (95% CI 150-281) in Odi-
sha. Similarly, the cost per institutional delivery was X3833
(95% CI 2668-5839) overall and varied from 32131 (95%
CI 1098-3043) in TN to 10,447 (95% CI 2430-18,464) in
HP. Further, the overall unit cost per antenatal care visit and
vaccine dose was X366 (95% CI 260-507) and X235 (95%
CI 166-315), respectively.

Table 4 summarises the unit cost incurred in the provision
of an outpatient consultation for each of the specialities at
the DH level. It can be seen that, at an overall level, the per
patient consultation costs of X190 (95% CI 134-248) and
X183 (95% CI 124-248) in the departments of dermatology
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and orthopaedics, respectively, were the lowest. In contrast,
the unit costs for a consultation in the gynaecology (X326
[95% CI 198-462]) and dental departments (3491 [95% CI
241-776]) were the highest. Treatment using the Indian
indigenous system of medicine was only provided at the DH
in TN and the consultation cost varied from X21 to 99 for
a doctor specialised in homeopathy or yoga, respectively.
Table 5 shows the unit cost estimates of inpatient care
(in terms of per bed day cost) across the specialities at the
DH level. The overall per bed day costs in the department
of medicine (X839 [95% CI 321-1575]) and orthopaedics
(X892 [95% CI 433-1615]) were the lowest (Table 5) and
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Community health centre

Outpatient consultation
Inpatient ward and special day care

Routine administrative work

Outreach activities 6.4

Supportactivities 5.7
Institutional deliveries* 5.4

Diagnostics 4.8

Meetings 3.9
Family planning activities 3.5
Antenataland postnatal care 3.1
Immunisation 2.9
Monitoring and supervision 2.2
Ambulatorycare 2
Emergency 0.9
Operating theatre | 0.6
Training | 0.6
Dentalservices | 0.4
0 5 10 15 20 25 30 35 40

District hospital

Department of Medicine
Supportive activities
Emergency

Department of Gynaecology
Diagnostics

Routine administrative work
Department of Paediatrics
Department of Surgery
Training and meetings
Department of Orthopaedics
Operating theatre
Ophthalmologydepartment
Department of ENT
Dentaldepartment
Outreach activities
Dermatology department
Pulmonary medicine department
Departmment of Psychiatry
Ayurveda/Homeopathy

0 2 4 6
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*Institutional deliveries include cost incurred on new-born care; ENT: Ear nose throat

Fig. 3 Distribution of the mean annual cost (%) for specific health services at the level of community health centres and district hospitals across

four states in India for the year 2014-2015

the overall per bed day costs of X1502 (95% CI 742-2382)
and 3090 (95% CI 3090-3090) in the ENT and chest (pul-
monary medicine) departments were the highest. The overall
unit cost of performing an operation and treating a patient
in the emergency ward was 34764 (95% CI 3268-6960) and
1064 (95% CI 479-1947), respectively.

4 Discussion

As India moves along the path of universal health coverage
with an aim of providing affordable and quality healthcare
to all, the Government of India has introduced demand-side
financing mechanisms in the form of tax-funded health
insurance schemes. While healthcare financing is being
reformed from a supply-side to a demand-side financing
system, provider payment rates are mostly determined based
on expert opinion rather than empirically derived estimates.
In addition, the Department of Health Research has set up
Health Technology Assessment in India (HTAIn) to provide
evidence for policy making by using cost-effectiveness anal-
ysis as a tool, as evidence on health system costs remains
scarce. Hence, there is a critical need to determine the cost of
healthcare services—whether to develop provider payment
rates for financing, or to assess the efficiency of delivering
health services by carrying out cost-effectiveness analysis.
Our study fills the gap in the existing evidence by estimating

the total and unit costs of providing health services at the
secondary care level from a heterogeneous sample of four
diverse states in India, which are reflective of diverse health
systems in terms of availability of infrastructure, utilisation
patterns, health indicators and overall development.

While the distribution of the mean operational annual cost
of CHCs and DHs in terms of inputs and level of services
was comparable with previous studies [18, 19], there were
noticeable differences in the unit cost of various services, not
only in the estimates of the previous studies but also among
the states sampled in the present study. As the calculation
of the unit cost of a particular service is dependent both on
resource use as well as the number of persons who used the
service, there was wide variation both in terms of infrastruc-
ture (including salary structure) and the extent of service
utilisation across the four states (Electronic Supplemen-
tary Material Tables 2a and 2b). Specifically, the average
monthly salary paid to a doctor in DHs ranged from 350,000
in TN to 120,000 in HP and the expenditure incurred on
recurrent resources (drugs and consumables) varied from
X1.38 million in (HP) to X5.23 million (Odisha) at CHCs
and from X18.7 million (HP) to X32 million (Kerala) at DHs.
Similarly, considering OPD consultation for service utiliza-
tion, annual outpatient attendance varied from 17,461 (HP)
to 103,258 (Kerala) at CHCs and from 98,262 (Kerala) to
432,602 (TN) at DH. Thus, the difference in the resource use
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and the service utilisation across facilities played a major
role in the disparity of unit costs.

We tried to adjust for differences in service utilisation
by assessing standardised unit costs at 100% capacity uti-
lisation. The bed occupancy rate was used as an indicator
of capacity utilisation. As inpatient care is one of the best
indicators reflecting the service load at facilities such as
CHCs and DHs, the bed occupancy rate was considered to
be suitable for adjustment for capacity utilisation [1, 33,
34]. When calculating standardised unit costs, we adjusted
for expenditure on drugs and other consumables, while
keeping the expenditure on space, equipment and human
resources constant. We recognise that time spent by human
resources on various activities (based on the current levels
of utilisation) is likely to increase or decrease as we adjust
for capacity utilisation, and thus it would have an effect on
the cost. When calculating the cost of human resources for
various services, we have used the proportional amount of
time spent by human resources in each of these services.
Further, as we adjust for capacity utilisation, the overall
time staff spent on various activities might increase or
decrease, but the proportional time spent by them on vari-
ous activities is expected to remain constant, assuming that
any increase in service output will be similar for all types
of services. In addition, as the number of staff members
and their salary structure is bound to remain the same, the
cost of human resources for various services is expected to
remain the same as well.

As our estimates on total and unit costs are based on
actual resource consumption and service utilisation, these
are not representative of costs incurred in an ideal scenario.
Facilities may be under- or over-resourced (as compared
to IPHS norms), so may represent the current level of cost
rather than ideal levels of cost. Specifically, the number
of specialists stationed at the selected CHCs ranged from
one to three doctors as compared to IPHS standard of four
specialists at this level of health facility [2]. Furthermore,
various studies across India have shown a high level of
out-of-pocket (OOP) expenditure incurred on medicines
at district-level facilities [35, 36], signifying a shortage
of drugs. As our study did not assess OOP expenditure,
we recommend undertaking future studies considering
this resource gap and estimating the unit costs in an ideal
scenario.

4.1 Quality Assurance

The data collection was regularly supervised and reviewed
by state investigators. This included checking random entries
with records and discussions with the heads of the health
facilities included in the study. Following completion of
the data collection, data cleaning and its completeness was
assessed at the time of data entry. Missing entries, and other

clarifications were identified and a review document was
prepared. This document was then shared with the data col-
lection team for the respective states and multiple electronic
and telephonic communications took place to retrieve miss-
ing information and for data verification. In some cases,
missing data for a variable in a health facility was imputed
using mean/median values of the same variable as reported
from the other facilities in the same state.

We identified key informants from each of the health
facilities that were likely to have understanding and knowl-
edge of the sources from where specific cost data elements
could be obtained. These included data entry operators,
pharmacists, accountants, administrative assistants and head
nurses. The pharmacists, head nurses and data entry opera-
tors provided information on the quantity and consumption
of both capital items and consumables as well as service
utilisation The accountants and administrative assistants pro-
vided data on salaries and other expenditure-related data
such as that on maintenance, overheads, meetings, training,
etc.

4.2 Limitations

We would like to acknowledge that, considering the huge
differences in infrastructure, wage rates and health system
characteristics for a country as vast as India, the sample of
states used in our study may not necessarily capture the
entire heterogeneity of the health system. More research
with a much wider coverage is required in the future to esti-
mate a nationally representative average. However, given
the federal structure of governance in India, and health
being a state-level subject, state-level estimates of cost are
more important than national-level averages. Moreover, as
the predominant share of financing healthcare is borne by
the state, decisions on allocation of resources, provider pay-
ments and procurement of resources are more at the state
level. Our state-level estimates are valid given the sampling
framework used within the state to choose the districts and
health facilities. Further, we also recommend undertaking
a cost-function analysis, which would help determine the
effect of various explanatory factors on cost. In addition, this
would help improve transferability of present study findings
to other states.

We undertook personal interviews with staff members
instead of robust time motion studies to assess the time
spent on various activities, and acknowledge the credibil-
ity of time motion studies for assessing time allocation pat-
terns. However, time motion studies are not able to capture
time spent on infrequent fixed activities conducted over a
shorter timeframe such as pulse polio immunisation, out-
reach camps, emergency duties, etc., which are likely to be
missed by these observation methods. Further, our approach
is justified as interview-based methods are easy, less costly
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to administer and also capture time spent on every activity.
Previous health system costing studies in India have also
used a similar methodology and cite these limitations [37,
38]. Data on resources such as overheads and the number of
various services were available at a pooled level. We used
standard apportioning statistics, as recommended in the
literature [31], to apportion the cost of overheads among
various services.

5 Conclusion

Overall, our study fills the current gap in evidence on the
cost of secondary healthcare services delivered through
public sector health facilities in India. The estimates from
the present study are useful to aid in carrying out further
research in the form of cost-effectiveness analysis, effi-
ciency and equity analysis, benefit incidence analysis, etc.,
and these estimates can be used to generate national- or
state-specific health accounts. The unit cost assessed in our
study may not be directly used for estimating package or
reimbursement rates for various health services delivered at
the secondary care level; however, once OOP expenditure
is added to the estimated health system unit costs reported
here, the total unit cost can help generate some benchmarks
to assist in beginning price negotiations to set up provider
payment rates. Lack of robust information on cost of care
has been identified as a major reason for appropriate pro-
vider payment rates, which leads to the practice of ‘balance
billing’ to patients by private providers. This becomes even
more important with the implementation of the national
health insurance—Prime Minister’s Jan Arogya Yojana
(PMJAY) [39]
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