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Abstract
Background In low- and middle-income countries (LMICs), provisioning for surgical care is a public health priority. Ayush-
man Bharat Pradhan Mantri-Jan Aarogya Yojana (AB PM-JAY) is India’s largest national insurance scheme providing free 
surgical and medical care. In this paper, we present the costs of surgical health benefit packages (HBPs) for secondary care 
in public district hospitals.
Methods The costs were estimated using mixed (top-down and bottom-up) micro-costing methods. In phase II of the Costing 
of Health Services in India (CHSI) study, data were collected from a sample of 27 district hospitals from nine states of India. 
The district hospitals were selected using stratified random sampling based on the district’s composite development score. 
We estimated unit costs for individual services—outpatient (OP) visit, per bed-day in inpatient (IP) and intensive care unit 
(ICU) stays, and surgical procedures. Together, this was used to estimate the cost of 250 AB PM-JAY HBPs.
Results At the current level of utilization, the mean cost per OP consultation varied from US$4.10 to US$2.60 among different 
surgical specialities. The mean unit cost per IP bed-day ranged from US$13.40 to US$35.60. For the ICU, the mean unit cost per 
bed-day was US$74. Further, the unit cost of HBPs varied from US$564 for bone tumour excision to US$49 for lid tear repair.
Conclusions Data on the cost of delivering surgical care at the level of district hospitals is of critical value for evidence-based 
policymaking, price-setting for surgical care and planning to strengthen the availability of high quality and cost-effective 
surgical care in district hospitals.
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Key Points for Decision Makers 

Provision of safe, timely and affordable access to surgi-
cal care is a key strategy to achieve universal health 
coverage in low-and middle-income countries.

The phase II of the Costing of Health Services (CHSI) 
study—a nationally representative study, is the first in 
India to generate evidence on cost of surgical care in 
public sector secondary care hospitals.

The cost evidence presented in our paper is critical for 
the implementation of the India’s national insurance pro-
gram (AB PM-JAY) including its price setting, planning 
to scale-up public sector district hospitals to provide 
comprehensive surgical care, as well as determining 
efficiency of surgical interventions.

1  Background

The provisioning of surgical care has become a public 
health priority with the disease pattern transitioning towards 
chronic and non-communicable diseases [1]. The Lancet 
Commission on Global Surgery estimated a requirement of 
5000 surgeries per 100,000 population in low- and middle-
income countries (LMICs) [2]. However, 5 billion people 
worldwide do not have access to safe surgical care. In India, 
the number of surgical procedures per 100,000 population 
is among the lowest in the world (50–499 surgeries per 
100,000) [3]. It is estimated that 90% of the rural population 
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in India lacks safe and timely access to surgical care [4]. 
Most patients visit the doctor to seek health care, but 42% 
cannot get surgical care for various reasons, with one of the 
major being financial constraints (34.5%) [5].

To achieve universal health coverage (UHC), the Indian 
federal and state governments offer several surgical treat-
ments for common conditions, such as obstetrics, cataracts 
and general surgical procedures through their public sector 
hospitals [6]. However, a large section of the Indian popula-
tion reportedly lacks access to safe and timely surgical inter-
ventions [4]. To address this unmet need, the Government of 
India in September 2018 launched Ayushman Bharat Prad-
han Mantri-Jan Aarogya Yojana (AB PM-JAY), the largest 
tax-funded national health insurance scheme, to provide free 
coverage of hospitalization care for 100 million families. 
The AB PM-JAY could become an important vehicle for 
ensuring accessible and affordable surgical care in India.

AB PM-JAY provides coverage of 500,000 Indian rupees 
(₹) (US$7000, approximately) per family per year for sec-
ondary and tertiary care hospitalization services [7]. The 
services are provided through the empanelled public and 
private hospitals. About 60% of the health benefit packages 
(HBPs) covered under AB PM-JAY are for the disease cate-
gories/conditions that require surgical interventions [8]. This 
is a significant step forward to provide cashless treatment 
and to reduce the unmet need for surgical care.

One of the critical operational aspects for the successful 
implementation of AB PM-JAY is appropriate price setting. 
The empanelled health care providers (EHCPs) under the 
AB PM-JAY are paid based on case-based bundled pay-
ments specific to a given procedure. The payment is inclu-
sive of any outpatient diagnostics before the procedure, pro-
cedure cost, subsequent hospitalization, and medicines for 
15 days following hospitalization. AB PM-JAY coverage is 
currently available for hospitalization involving 1949 surgi-
cal and medical procedures [9, 10]. This is important to set 
the right incentives from both the demand and supply side 
for providing surgical care [11]. However, price setting is 
critically dependent on good quality evidence on the cost of 
providing health care [12]. A recent paper alluded to gross 
deficiency of good quality evidence on the cost of surgical 
care services [13]. Although a national database for health-
care costs has been established, it does not have evidence on 
tertiary care [14]. Moreover, surgical costs at the secondary 
level are available as speciality level estimates of outpatient 
and inpatient costs instead of procedure-specific costs. Such 
procedure-specific costs are critical for price-setting of sur-
gical care as well as assessing the cost effectiveness of alter-
native surgical techniques.

In order to fill this evidence gap, the ‘Costing of Health-
care Services in India’ (CHSI) study was commissioned 
[15]. The objective of the CHSI study is to estimate the unit 
cost of individual healthcare services and the HBPs covered 

under the AB PM-JAY scheme [15, 16]. It is a four-phased 
study which includes a sample of the public tertiary hospi-
tals (phase I), public district hospitals (phase II), private hos-
pitals (phase III) and phase IV of the study covers remaining 
specialities in the tertiary public hospitals. The CHSI phase 
I results were used as cost evidence for price setting under 
the AB PM-JAY in 2019 [17].

In this paper, we present the findings of phase II of the 
CHSI study covering 27 public district hospitals from nine 
states of India. The district hospitals provide secondary care 
services for surgical and medical care. As per the Indian 
Public Health Standards (IPHS), general surgery, obstetrics 
and gynaecology (OBG), ophthalmology, otolaryngology 
(ENT) and orthopaedics are the essential/minimum assured 
services at the level of district hospitals [18]. Therefore, the 
cost data was collected for the above-mentioned surgical 
specialities at the level of district hospitals. This paper will 
provide cost information for five surgical specialities—gen-
eral surgery, OBG, ophthalmology, ENT and orthopaedics 
for individual services (outpatient, inpatient, intensive care, 
operative care) and the cost of AB PM-JAY HBPs provided 
at the level of district hospitals. Our paper presents the first 
nationally representative evidence on the cost of surgical 
care at public secondary care hospitals, which will be crucial 
for subsequent revision of reimbursement prices for HBPs.

2  Methods

2.1  Study Overview and Sampling

The CHSI study includes public sector hospitals (i.e. tertiary 
and district hospitals) as well as private hospitals. For sam-
pling of the hospitals, a multi-stage stratified sampling was 
undertaken. The study methodology and sampling strategy 
are explained in detail in the CHSI protocol, process evalu-
ation and the results paper describing findings from phase I 
of the data collection in public sector tertiary care hospitals 
[15–17]. Further details of the sampling methodology are 
provided in the electronic supplementary material (ESM) 
S1.

To represent the heterogeneity based on the geography, 
human development index (HDI), gross state domestic prod-
uct (GSDP) and health workforce density, 11 states of India 
were sampled. The states included in the study were Jammu 
and Kashmir, New Delhi, Rajasthan, Uttar Pradesh, Bihar, 
West Bengal, Gujarat, Odisha, Maharashtra, Andhra Pradesh 
and Tamil Nadu. However, for secondary-care-level costing 
at the public district hospitals, New Delhi was excluded due 
to administrative reasons and data collection could not be 
completed in Jammu and Kashmir. For the purpose of cost-
ing surgical care at district hospitals, data were collected 
from 27 district hospitals in nine states (ESM, S1). The 
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district hospitals within a given state were selected using 
stratified sampling. One district hospital was randomly 
selected from each of the three tertiles, stratified based on a 
composite index drawn from socioeconomic, demographic 
and healthcare utilization indicators [19]. Therefore, a repre-
sentative sample from nine states captures the heterogeneity 
in cost based on geography, volume of services and bed size 
[20].

2.2  Data Collection

2.2.1  Study Perspective and Costing Approach

The standard principles of health system costing were used 
for the CHSI study [15, 21, 22], which was further guided 
by the previous studies in similar settings [15, 17, 23–25]. 
The cost of healthcare services was calculated following 
the concept of economic costing and a mixed (top-down 
and bottom-up) micro-costing methodology. The detailed 
information on costing of different services is provided in 
ESM, S2.

The study estimated the unit cost of individual services 
(outpatient, inpatient, operation theatre) and AB PM-JAY 
HBPs for the five surgical specialities (i.e. general surgery, 
OBG, ophthalmology, ENT and orthopaedics). A few of the 
AB PM-JAY HBPs which are linked to be performed by 
specialists in the urology department were being performed 
at the sampled district hospitals by the general surgeons. The 
cost of such HBPs was also calculated. At the level of each 
district hospital, the cost of all the speciality-specific HBPs 
was calculated.

2.2.2  Measurement and Valuation of Resources

The first step was the identification of centres, and a list of 
cost centres was prepared for each hospital. The next step 
was to measure and value the input resources required for 
the service delivery. Lastly, for each cost centre, the annual 
quantity of outputs produced and inputs used for this were 
identified and their quantity was measured. The data were 
collected from routine physical or electronic records at the 
cost centre and hospital levels. A detailed description of 
sources of data, prices of input resources, apportioning of 
shared costs, assumptions and the data analysis were pub-
lished in the protocol, process evaluation and CHSI phase 
I results paper [15–17]. The data in district hospitals for 
phase II of the CHSI study were collected from April 2019 
to March 2021. Challenges due to the COVID-19 pandemic 
delayed the process of data collection. However, it did not 
affect the quality of data as the cost data was collected ret-
rospectively for the financial year 2017-18.

2.3  Data Analysis

2.3.1  Estimation of the Unit Cost of Individual Services

For each cost centre, the total cost was valued by summing 
up capital and recurrent resources. The capital cost was 
annualized to calculate the equivalent annualized uniform 
cost using a discount rate of 3% [21–26]. The annual cost 
of each recurrent resource was calculated by multiplying 
the unit procurement price by the annual number of inputs 
consumed. The unit cost for the cost centre was calculated by 
the ratio of total annual cost and number of services deliv-
ered. The unit costs of surgical services were estimated cost 
per outpatient (OP) visit, inpatient (IP) bed-day and inten-
sive care unit (ICU) bed-day. To derive an average cost esti-
mate, the mean and median unit cost along with the range 
and interquartile range across the district hospitals were 
computed.

2.3.2  Estimation of the Unit Cost of AB PM‑JAY Health 
Benefit Packages (HBPs)

The cost of an AB PM-JAY HBP was estimated by adding 
up the values obtained by multiplying the unit cost data for 
all the individual services within an HBP (i.e. outpatient 
consultation, inpatient care, intensive care, surgery, etc.) and 
multiplied it by the number of times (i.e. number of visits, 
procedure or bed-days of inpatient stay) an individual ser-
vice was utilized for HBP (Fig. 1).

The provisioning of surgical care varies across different 
district hospitals. For each surgical speciality, there were two 
types of procedures, surgeries performed in the district hos-
pital during the reference year and surgeries not performed. 
For some of the surgical HBPs, although the resources were 
available, no surgery was undertaken due to low incidence 
or disease burden. The unit cost of such surgical HBPs was 
calculated by multiplying cost per hour for the functional 
operation theatre with the average time taken to perform the 
surgery. The data on average time per surgery was calculated 
based on the expert opinion of the surgeons of the respective 
departments.

In Indian public sector hospitals, data on the use of indi-
vidual services for AB PM-JAY HBPs were not maintained 
due to a lack of electronic health records. Therefore, HBP 
data on the number of outpatient visits, diagnostics, surgery 
time in the operation theatre and average length of stay in 
the ICU and inpatient department was collected based on 
expert opinion. The experts were surgical specialists (1–8) 
working in the district hospitals in different specialities. For 
each speciality, data on clinical inputs was collected based 
on an expert group meeting involving at least 25% of the 
specialists. Consensus was achieved based on existing clini-
cal practices followed by expert opinion. In case a difference 
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in opinion persisted, the arbitration was done by two experts 
who were purposively chosen from a teaching hospital. 
However, the latter was undertaken in only two instances. 
The unit cost of individual services such as OP visits, IP or 
ICU bed-days and surgery cost was based on the primary 
data collection. There is a lack of published data on the unit 
cost of diagnostic tests required during hospitalization from 
the health system perspective. Therefore, the present study 
used reimbursement rates from a national health insurance 
scheme, CGHS (Central Government Health Scheme), 
which provides comprehensive medical care to central 
government employees and pensioners. All costs represent 
prices for the 2017–18 financial year and are reported in US 
dollars ($) and Indian rupees (₹) (US$1 = ₹66.20).

Each district hospital functions at a different level of 
capacity utilization. To adjust for the variation in capacity 
utilization, unit costs were standardized to 80% and 100% of 
full capacity. Based on discussions with the payer (National 
Health Authority [NHA]), it was decided that the cost esti-
mates for pricing decisions should be adjusted for the level 
of capacity utilization. Herein, a consensus was to present 
the estimates at 100% of capacity utilization. Since it is 
difficult to achieve 100% capacity utilization, we chose to 
present the findings for estimates of unit costs at both 80% 
and 100% capacity utilization. Further, similar presentation 
of unit cost data at 80% and 100% capacity utilization is 
available in published literature [17, 24]. Bed occupancy 
rate was used as a standard indicator to adjust for capacity 
utilization [20].

The input resources were divided into fixed and variable 
costs. Fixed costs included human resources, building, furni-
ture and equipment. Unlike other classifications, we consid-
ered human resources as a fixed cost since norms for human 
resources at the facility level are set independent of the level 
of utilization and is rather constant for each district hospital. 

Variable costs included drugs, consumables, diagnostics, 
utilities (dietetics and laundry) and overheads (electricity, 
water, etc). The unit costs of AB PM-JAY HBPs were cal-
culated in two scenarios: (i) full variable and full fixed costs 
and (ii) full variable cost but 50% fixed cost. As one of the 
objectives of the CHSI study was to inform pricing decisions 
under the PM-JAY, extensive discussions were held with 
the payer organization, NHA, on how the cost results would 
be used for price setting. The EHCPs under the PM-JAY 
comprise both public and private hospitals. Public hospitals 
are funded through general taxation via supply-side fund-
ing to create infrastructure, pay salaries and provide sup-
plies. Hence, it may not be appropriate to pay the full cost 
of providing service to public hospitals. Similarly, it was felt 
that most private hospitals operate at below their full capac-
ity utilization. The PM-JAY scheme will create demand for 
health care, which will fill this idle capacity in the private 
sector. Hence, in order to be a strategic purchaser, the NHA 
decided to use the latter of the two scenarios (i.e. partial 
cost) as a base cost scenario for price consultations. For the 
purpose of the unit cost of HBPs, standardized 100% capac-
ity utilization was used in consultation with the NHA [17].

3  Results

The distribution of functional speciality-wise services (i.e. 
outpatient, inpatient, intensive care and operative care) is 
presented in Table 1. The specialities of general surgery 
and OBG have outpatient care, inpatient care and operative 
surgical care being delivered in all the sampled hospitals. 
Outpatient, inpatient and surgical care for ophthalmology 
were being provided in 26, 23 and 22 district hospitals, 
respectively. Similarly, for orthopaedics and ENT, outpa-
tient, inpatient and surgical care were being provided in 26, 

Fig. 1  Cost of AB PM-JAY surgical health benefit packages (HBPs)
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23 and 17, and 26, 23 and 22 district hospitals, respectively. 
A mixed ICU facility catering to multiple specialities was 
present in 18 hospitals.

The sampled district hospitals provided healthcare ser-
vices to 125,252 outpatient care visits, 15,032 inpatient 
admissions and 6894 operative services per district hospital 
in the reference year. The speciality of OBG has the maxi-
mum number of average patient footfalls per district hospital 
in OP (36,006), IP (8796) and operation theatre (OT) (4724) 
settings.

For surgical care at the level of public sector district hos-
pitals, the share of fixed and variable resources were valued 
at 64% and 36%, respectively. At the speciality level, the 
share of fixed resources was 74% in ENT, 71% in ophthal-
mology, 67% in general surgery, 66% in orthopaedics, and 
57% in OBG. The detailed distribution of input resources in 
each speciality is provided in Fig. 2.

3.1  Unit Costs of Specific Services

The mean unit costs with range (minimum–maximum) and 
corresponding median costs along with interquartile ranges 
per OP consultation and bed-day hospitalization in US dol-
lars are presented in Table 2. The corresponding unit cost 
estimates in Indian rupees (₹) are provided in Table S1 (see 
ESM). The mean unit cost per OP consultation varied from 
US$4.10 (₹271) for ophthalmology to US$2.60 (₹172) for 
ENT. At 100% capacity utilization, the highest cost per OP 
consultation was observed for OBG at US$4.30 (₹285) and 
the lowest for ophthalmology and ENT at US$2.00 (₹132) 
(Table 2).

In the IP department, the bed occupancy rate was high-
est for the OBG at 168% and lowest for the ophthalmology 
at 53%. The highest mean unit cost per bed-day in IP was 
US$35.60 (₹2357) for ophthalmology and the lowest was 
US$13.40 (₹887) for the orthopaedics department at the cur-
rent level of utilization (Table 2).

For the mixed speciality ICU, the average bed occupancy 
rate was 88%. The mean and median unit cost per bed-day 

along with range and interquartile range was US$74 (8–421) 
(₹4903 [552–27,842]) and US$37 (58) (₹2473 [3807]) at 
current bed occupancy. At 80% bed occupancy, the mean and 
median unit cost was US$44 (11–154) (₹2918 [707–10,224]) 
and US$33 (31) (₹2150 [2048]), respectively. The mean 
and median unit cost at 100% bed occupancy was US$38 
(10–133) (₹2544 [645–8832]) and US$29 (24) (₹1904 
[1585]), respectively.

The cost of human resources constituted the highest 
proportion of the unit cost for an OP consultation (60%), 
IP care (49%) and ICU admission (65%). This share of the 
cost of human resources varied from 41% (OBG) to 72% 
(general surgery & ophthalmology) in case of OP visit, and 
40% (OBG) to 68% (ENT) in IP care. Drugs constituted the 
second-highest share of the cost for both OP and IP care.

3.2  Unit Cost of AB PM‑JAY Surgical HBPs

The unit cost for the top five AB PM-JAY HBPs as per the 
number of claims (highest to lowest) in US dollars is pro-
vided in Table 3. Similarly, the heterogeneity in the unit 
cost evidence is presented in Fig. 3. The detailed unit cost 
information for all 250 of the AB PM-JAY HBPs available 
at the public district hospital level in US dollars and Indian 
rupees is given in Table S2 and S3, respectively (see ESM). 
Out of 250 HBPs, 43 HBPs required an implant during the 
surgical procedure. A comparison of unit cost information 
for these 43 HBPs with and without implant cost in US dol-
lars and Indian rupees is given in Tables S4 and S5, respec-
tively (see ESM).

The HBPs that were found to have the highest cost in gen-
eral surgery, OBG, ophthalmology, orthopaedics and ENT 
were resection anastomosis–open US$719 (₹47,598), high-
risk delivery–mothers with eclampsia / imminent eclamp-
sia / severe pre-eclampsia US$365 (₹24,163), capsulotomy 
(YAG) US$256 (₹16,947), bone tumour (benign) curettage/
excision and bone grafting US$564 (₹37,337) and open 
sinus surgery US$430 (₹28,466), respectively. Similarly, 
the HBPs that had the lowest cost in general surgery, OBG, 

Table 1  Distribution of 
individual services for surgical 
care in the public district 
hospitals (n = 27)

AB PM-JAY Ayushman Bharat Pradhan Mantri–Jan Aarogya Yojana, HBPs health benefit packages, ICU 
intensive care unit
*There was a single ICU in which patients receiving care in different specialities were hospitalized

Speciality Outpatient Inpatient ICU Surgical care 
for AB PM-JAY 
HBPs

General surgery 27 27 – 27
Obstetrics and gynaecology (OBG) 27 27 – 27
Ophthalmology 26 23 – 22
Orthopaedics 26 21 – 17
Otolaryngology (ENT) 25 16 – 22
Mixed speciality* – – 18 –
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ophthalmology, orthopaedics and ENT were biopsy–lymph 
node US$83 (₹5495), cervix cancer screening (PAP + col-
poscopy) US$36 (₹2383), lid tear repair US$49 (₹3244), 
excision arthroplasty of femur head US$63 (₹4171) and deep 
neck abscess drainage/post-trauma neck exploration US$86 
(₹5693), respectively.

4  Discussion

The district hospitals are secondary referral centres provid-
ing comprehensive secondary health care. This becomes 
especially important since there is a shortfall of surgeons 
(78.9%) and obstetricians (69.7%) at the level of community 

health centres, which are the first point of contact for sur-
gical care [27]. Therefore, practically the provisioning of 
surgical care starts at the level of the district hospital in 
India. Evidence on the cost of surgical care at public second-
ary care hospitals is crucial for the implementation of AB 
PM-JAY and subsequent revision of reimbursement prices, 
planning augmentation of the capacity at district hospitals to 
provide comprehensive surgical care and cost data that will 
be useful for HTA researchers and hospital planners. Fur-
ther, the CHSI study’s design, methodology, data collection 
tools and linkage of cost evidence with research and policy 
making will guide the planning of similar costing studies in 
other LMICs.

Fig. 2  Distribution of input 
resources in cost of providing 
surgical services
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However, there is a dearth of evidence on cost of surgi-
cal care in India. All the previously published studies report 
the cost of surgical care as unit cost for outpatient, inpatient 
and intensive care services, at the level of speciality, rather 
than individual disease management cost [24, 25, 28, 29]. 
Secondly, while the previous studies provide unit costs of 
specific services, these do not provide the full cost for a 

HBP comprising all services delivered while treating a given 
condition. Finally, most of these previous studies focused on 
a single or few specialities only. In contrast, we provide com-
prehensive estimates for 250 health benefit packages, for all 
major surgical procedures provided at secondary level hospi-
tals, using standard costing methods. Further, we report dis-
aggregated cost estimates in a variety of different scenarios, 

Table 2  Unit cost for outpatient consultation and per bed-day for inpatient hospitalization at public district hospitals in India in US dollars

US$1 = ₹66.20

Speciality Capacity utilization Unit cost in US$

Per outpatient visit Per bed-day hospitalization

Mean (min–max) Median (inter-
quartile range)

Mean (min–max) Median (inter-
quartile range)

Average 
bed occu-
pancy

General surgery Current 3.10 2.50 21.70 10.50 98%
(0.60–8.60) (2.30) (3.80–131.00) (18.70)

80% 4.10 2.30 17.40 12.70
(0.50–25.80) (4.00) (5.40–73.20) (9.50)

100% 3.40 1.90 15.00 10.80
(0.40–20.90) (3.70) (4.70–61.50) (7.50)

Obstetrics and gynaecol-
ogy (OBG)

Current 3.20 2.80 16.30 7.30 168%
(0.70–7.50) (2.50) (1.40–97.70) (10.50)

80% 5.10 3.60 12.60 11.00
(0.20–22.80) (2.80) (3.80–30.70) (11.40)

100% 4.30 3.20 11.10 9.40
(0.20–18.40) (2.40) (3.40–27.40) (10.20)

Ophthalmology Current 4.10 2.40 35.60 21.00 53%
(0.70–14.10) (1.90) (5.00–124.20) (35.80)

80% 2.40 1.80 19.90 15.70
(0.40–8.70) (1.70) (5.10–82.90) (17.60)

100% 2.00 1.50 17.40 13.70
(0.30–7.10) (1.40) (4.70–73.30) (13.70)

Orthopaedics Current 2.80 2.60 13.40 12.90 126%
(0.60–6.50) (2.50) (2.30–30.50) (11.40)

80% 3.80 2.40 13.30 12.10
(0.30–12.80) (4.50) (4.30–34.50) (11.40)

100% 3.20 2.00 11.30 10.20
(0.30–10.80) (3.70) (3.90–27.90) (8.90)

Otolaryngology (ENT) Current 2.60 1.60 35.30 25.20 98%
(0.40–9.00) (2.40) (5.00–111.40) (38.60)

80% 2.40 1.00 21.50 17.80
(0.20–16.30) (1.30) (3.90–77.40) (19.70)

100% 2.00 0.90 18.40 15.70
(0.20–13.20) (1.20) (3.50–62.80) (16.90)

Overall Current 3.20 2.50 23.70 12.40 111%
(0.40–14.10) (2.40) (1.40–131.00) (21.00)

80% 3.70 2.40 16.60 13.00
(0.20–25.80) (3.50) (3.80–82.90) (12.60)

100% 3.10 2.00 14.40 11.10
(0.20–20.90) (2.90) (3.40–73.30) (10.80)
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which is a useful tool for the NHA for price-setting and 
strategic purchasing. At present, the AB PM-JAY HBPs are 
paid, based on case-based bundled payments specific to a 
given procedure, to the EHCPs from both public and private 
sectors.

The unit cost of the outpatient and inpatient surgical care 
at district hospitals in our study, adjusted for capacity uti-
lization, is very similar to that reported at tertiary hospital 
level. While the mean unit cost of OP and IP care at district 
hospitals varies from US$0.30 to US$14.10 (₹20–₹933) 
and US$1.40 to US$131.00 (₹93–₹8672), respectively, 

Table 3  CHSI unit cost of surgical AB PM-JAY HBPs at public district hospitals in India in US dollars

US$1 = ₹66.20
AB PM-JAY Ayushman Bharat Pradhan Mantri-Jan Aarogya Yojana, CHSI Costing of Health Services in India, DCR dacryocystorhinostomy, 
HBP health benefit package, IOL intraocular lens, Max maximum, Min minimum, SICS small incision cataract surgery

AB PM-JAY HBPs 100% fixed and 100% variable 
cost in US$

50% fixed and 100% variable 
cost in US$

AB 
PM-JAY 
price

Mean (min–max) Median 
(interquartile 
range)

Mean (min–max) Median 
(interquartile 
range)

General surgery
Appendicectomy—open 209 (58–558) 182 (106) 155 (56–451) 138 (90) 298
Thyroidectomy—total thyroidectomy 276 (112–1238) 222 (167) 177 (72–661) 143 (94) 302
Mastectomy—radical/modified radical mastectomy 209 (85–541) 179 (149) 135 (56–299) 118 (82) 378
Haemorrhoidectomy without stapler 189 (65–472) 172 (109) 131 (55–381) 115 (55) 227
Lipoma/cyst/other cutaneous swellings excision—lipoma 

excision
130 (21–418) 111 (58) 96 (14–239) 89 (34) 76

Obstetrics & Gynaecology (OBG)
Caesarean delivery 226 (79–529) 208 (137) 158 (61–302) 149 (94) 174
Electro cauterization/cryo surgery 128 (65–309) 126 (65) 89 (47–184) 79 (52) 60
Hysterectomy—laparoscopic hysterectomy (TLH) 350 (137–784) 353 (261) 222 (105–493) 212 (125) 302
Hysterectomy—vaginal hysterectomy with anterior and poste-

rior colpoperineorrhaphy
201 (102–532) 196 (81) 142 (73–303) 130 (71) 302

Normal delivery 149 (53–753) 102 (98) 104 (36–395) 70 (79) 136
Orthopaedics
Application of POP casts—upper limbs 159 (48–636) 109 (61) 114 (29–354) 83 (75) 45
Arthrodesis—ankle/triple without implant 135 (60–376) 128 (99) 91 (45–218) 87 (52) 263
Duputryen’s contracture release + rehabilitation 197 (97–577) 154 (148) 125 (71–316) 108 (71) 128
Application of traction—skin traction 67 (33–156) 60 (33) 49 (27–138) 41 (15) 11
Fracture—neck femur—closed reduction and percutaneous 

screw fixation
265 (84–580) 217 (209) 183 (57–325) 171 (112) 234

Otolaryngology (ENT)
Tympanoplasty 289 (74–839) 261 (134) 219 (52–773) 185 (150) 195
Functional endoscopic sinus (FESS) 203 (80–556) 183 (146) 136 (58–310) 126 (87) 166
Adenoidectomy 219 (89–821) 177 (135) 139 (62–452) 121 (92) 76
Endoscopic DCR 222 (80–611) 186 (119) 146 (58–350) 130 (92) 292
Septoplasty 240 (80–1412) 158 (147) 154 (52–748) 108 (90) 181
Ophthalmology
Cataract surgery—phaco emulsification with foldable hydro-

phobic acrylic IOL
156 (58–759) 119 (59) 109 (40–415) 87 (30) 68

Cataract surgery—SICS with non-foldable IOL 164 (18–1047) 132 (133) 117 (14–555) 85 (79) 60
Pterygium + conjunctival autograft − pterygium + conjuncti-

val autograft
148 (17–389) 124 (107) 97 (15–216) 79 (63) 140

Capsulotomy (YAG) 256 (74–1450) 166 (108) 150 (50–765) 103 (46) 23
Glaucoma surgery—(trabeculectomy only) with or without 

mitomycin C
183 (93–783) 154 (52) 126 (77–435) 111 (25) 171
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this is lower than the mean unit cost of OP and IP care for 
similar surgical specialities at tertiary public hospitals, that 
is, US$2.30–US$6.20 (₹153–₹410) and US$11–US$18 
(₹725–₹1173), respectively [17]. However, when combined 
with the cost of surgical procedures, the average cost of com-
mon HBPs was on average 30% less in the district hospitals 
as compared with the tertiary hospitals. This is as a result 
of less specialized manpower and infrastructure, and lower 
salaries of staff. In addition, it could also be explained pos-
sibly on the basis of differences in severity-mix of patients. 
The cost information generated as part of the CHSI phase 

II will be subsequently fed into the national cost database 
of India [14].

Chatterjee et al. 2013 estimated the unit cost of caesarean 
delivery, hysterectomy and appendectomy at a single dis-
trict hospital and reported it to be US$37 (₹2469), US$62 
(₹4124) and US$37 (₹2421), respectively [28]. These are 
much lower than the cost of overall HBP that we have 
reported. The difference in cost findings can be explained 
as the former study only included the cost of operative care 
and not the full cost of an HBP. The cost of the surgical 
procedure alone in the Chatterjee study was also 67%, 63% 
and 62% less than our study, respectively. This could partly 

Fig. 3  Unit cost of AB PM-JAY health benefit packages (HBPs)
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be explained based on the fact that the previous study took 
a health system perspective and did not account for what the 
patients spent. It is well recognized that the patients spend a 
significant amount as out-of-pocket expenditure [23, 30–32]. 
In our study, we also valued the resources for which the 
patients had paid for. Secondly, Chatterjee studied the costs 
in a single hospital, while we had a large sample of 27 hospi-
tals chosen from several states. Thus, our study estimates are 
more comprehensive and represent heterogeneity in costs.

The CHSI phase II costs were also compared with the 
inflation-adjusted estimates from the previous studies. For 
instance, the median unit cost of overall OP and IP care 
reported by Prinja et al. (2017) was within a range of 10% at 
the current level of utilization [24]. There is wide heteroge-
neity in the cost because of the differences in infrastructure, 
non-uniform salaries across states, and different prices for 
drugs, consumables and equipment. There is a need for fur-
ther research to explore the factors leading to heterogeneity 
in the cost data.

In 2019, the CHSI phase I cost evidence was used by the 
NHA as a base cost during the price consultations and revi-
sion of AB PM-JAY HBPs [17]. The current information on 
the cost of surgical care would be useful evidence for NHA 
for subsequent revision of AB PM-JAY HBPs prices pertain-
ing to secondary level HBPs, especially if differential price 
is considered for secondary and tertiary care facilities. It will 
provide guidance for evidence-based scale-up of secondary 
care surgical services at district hospitals. Further, the data 
from the secondary care HBPs can be used along with ter-
tiary care data (CHSI phase I) to develop a cost function 
which can be used for developing the price weights.

As the availability of surgical care is heterogenous in the 
district hospitals, the CHSI cost evidence will be helpful in 
scaling up of service delivery for AB PM-JAY HBPs. We 
found that there was heterogeneity in the extent of function-
ality of surgical care across the sampled district hospitals. 
While the specialities of general surgery and obstetrics & 
gynaecology (OBG) were available in all the sampled hospi-
tals, this was not the case for ophthalmology, otolaryngology 
and orthopaedic care, where availability was not uniform. 
There is an urgent need to scale up the district hospitals to 
a level that all the AB PM-JAY HBPs for secondary level 
surgical care become available.

A possible strategy to strengthen the district hospitals 
is to reserve the secondary care HBPs for the district hos-
pitals. Presently, in many states, some of the HBPs are 
reserved only for the public sector district hospitals [33]. 
This implies a gatekeeping strategy whereby certain HBPs 
needing secondary care are only implemented at the district 
hospital level. This has a significant cost-saving potential 
for the NHA and AB PM-JAY by reimbursing differential 
pricing for district hospitals. Should this be the case, the 
NHA could set differential prices of surgical HBPs delivered 

at the secondary level versus tertiary care level. The cost 
provisioning of similar HBPs was on an average 28% less 
in the district hospitals than the tertiary hospitals. Further, 
it reduces the burden on tertiary level hospitals, which are 
already overburdened. However, such a strategy implies 
enforcing the choice of health care providers, which requires 
a stronger regulatory role and political will.

An alternative approach is that the NHA continues to pro-
vide a common reimbursement price for services. In such 
cases, the district hospitals stand to gain for every service 
provided as the cost of healthcare delivery is lower than the 
price in the tertiary hospitals. This excess revenue should 
be used for the augmentation of infrastructure and quality 
of care. This would in turn make the AB PM-JAY a vehicle 
to strengthen the public health system at the district level. 
Experience from other countries also suggests that the crea-
tion of revenue generation at lower-level facilities as well as 
the policy of retaining the revenue to be utilized for quality 
improvement leads to an overall augmentation of service 
coverage and quality [34]. This will also increase the acces-
sibility of surgical care at the population level as the district 
hospitals will cater to patients from relatively more rural 
and remote areas for whom tertiary care hospitals are more 
distant. In other words, strengthening the district hospitals 
for the provision of surgical care can also lead to equitable 
outcomes.

Our study has a few limitations, primarily attributed 
to the lack of disaggregated data on input resources [17]. 
Firstly, the data on utilization of certain resources such as 
overheads is pooled at the level of hospital or drugs and 
consumables and is aggregated at the cost centre. As a 
result, such resources had to be apportioned for each spe-
cific service. Secondly, we did not collect data on patient 
characteristics. As a result, we are limited to providing the 
heterogeneity in the cost of HBPs based on the severity of 
the disease condition. However, since we provide the cost of 
individual services which constitute a given HBP, these unit 
costs along with data on the quantity of individual services 
in conditions with varying severity can be used to update 
the estimates. We recommend that future studies should 
focus on collecting more granular data on patient charac-
teristics which could help improve the use of cost data for 
price setting. Thirdly, the provider payment rates under the 
CGHS—a national social health insurance scheme were used 
as a proxy for the cost of diagnostic tests. However, since 
this is a large scheme, its prices are considered representa-
tive. Fourthly, there is significant heterogeneity in the cost 
of service delivery at the level of district hospitals. There are 
multiple supply-side and demand-side factors which influ-
ence the cost trends. Further, the share of input resources 
varies across different cost centres (OP, IP, OT) within the 
same speciality. It is an important area for future research 
to identify and explain the reasons for heterogeneity in the 
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cost estimates in the district hospitals. Fifthly, the data col-
lection in the state of Meghalaya was not initiated due to 
administrative reasons. As we could not include any district 
hospitals from north-east India, it may influence the gener-
alizability of our estimates. Finally, the quality of services 
varies between hospitals and states as well. However, we did 
not collect data on the quality of healthcare services in the 
public district hospitals.

5  Conclusions

Provisioning of surgical care is an important step to achieve 
universal health coverage and financial risk protection. Fur-
ther, the AB PM-JAY through its cashless hospitalization 
care has attempted to improve access to surgical care. In this 
scenario, district hospitals should be strengthened to play an 
important role to achieve these goals. The data on costs of 
delivering surgical care at the level of district hospitals is 
a critical value addition for evidence-based policymaking, 
price setting for secondary-level surgical care and planning 
for strengthening district hospitals in terms of availability as 
well as the quality of surgical care.
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