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Abstract

Background In 2018, the Government of India launched Ayushman Bharat Pradhan Mantri-Jan Aarogya Yojana (AB PM-
JAY), a large tax-funded health insurance scheme. In this paper, we present findings of the Costing of Health Services in India
(CHSI) study, describe the process of use of cost evidence for price-setting under AB PM-JAY, and estimate its fiscal impact.
Methods Reference costs were generated from the first phase of CHSI study, which sampled 11 tertiary public hospitals
from 11 Indian states. Cost for Health Benefit Packages (HBPs) was estimated using mixed (top-down and bottom-up) micro-
costing methods. The process adopted for price-setting under AB PM-JAY was observed. The cost of each HBP was compared
with AB PM-JAY prices before and after the revision, and the budgetary impact of this revision in prices was estimated.
Findings Following the CHSI study evidence and price consultations, 61% of AB PM-JAY HBP prices were increased while
18% saw a decline in the prices. In absolute terms, the mean increase in HBP price was 314,000 (450-%1,65,000) and a
mean decline of 6,356 (X200-%74,500) was observed. Nearly 42% of the total HBPs, in 2018, had a price that was less than
50% of the true cost, which declined to 20% in 2019. The evidence-informed revision of HBP prices is estimated to have a
minimal fiscal impact (0.7%) on the AB PM-JAY claims pay-out.

Interpretation Evidence-informed price-setting helped to reduce wide disparities in cost and price, as well as aligning
incentives towards broader health system goals. Such strategic purchasing and price-setting requires the creation of systems
of generating evidence on the cost of health services. Further research is recommended to develop a cost-function to study
changes in cost with variations in time, region, prices, skill-mix and other factors.

hospitalisation services provided through a network of
public and private hospitals [1]. This provides the govern-
ment with an opportunity to become a strategic purchaser.
Through the function of strategic purchasing, the govern-
ment can set provider payment rates that provide incentives
for broader health system goals and control cost [2, 3].
Controlling costs, while ensuring quality services,
depends on the reimbursement rates and the payment mech-
anism agreed upon such as fee-for-service, capitation or
diagnosis-related group (DRG) methods [4]. In determining

1 Introduction

In 2018, the Government of India launched Ayushman
Bharat Pradhan Mantri-Jan Aarogya Yojana (AB PM-
JAY)—a tax-funded national health insurance scheme,
to cover 100 million families with an annual household
coverage of INR 500,000 (~US$ 7000) for provision of
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provider payment rates, three basic principles should be fol-
lowed. First, case-based payments need to reflect the costs of
delivery; second, healthcare providers are reimbursed fairly;
and finally, the pricing structure incentivises achievement of
health system goals [5].

Cost evidence is a critical component of strategic pur-
chasing to determine the price-setting. Costing, therefore,
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Key Points for Decision Makers

In low- and middle-income countries (LMICs), imple-
mentation and expansion of health insurance is a key
policy decision to provide financial risk protection and
achieve universal health coverage.

Setting provider payments is a critical component for
successful implementation of a health insurance scheme.

Besides a few state-level initiatives, this study is the first
national level evaluation of healthcare costs to serve

as evidence for consultation of prices of health-benefit
packages (HBPs) in the context of a large tax-funded
national health insurance in India.

Disclosure of a price-setting process in the public
domain will increase transparency and public scrutiny. It
will guide other LMICs about the use of health-system
costing as an effective tool for price-setting.

needs to consider the full set of resources used to provide a
unit of service. While costing might provide an estimate of
full economic costs, pricing decisions are based on a com-
bination of factors such as marginal cost, capacity utilisa-
tion, economies of scale and scope, cost of market entry or
marginal benefit of quality [3]. The final prices agreed as a
result of negotiations between two parties depend on two
factors: the market share a purchaser or provider controls,
and whether the negotiation is done centrally or in a decen-
tralized way.

In a fragmented private system like the USA, the reim-
bursement rates vary dramatically, reflecting the market
power of the two parties [6]. Under a system where a central
purchaser operates, such as in the UK, France, Australia and
Thailand, it is possible to have schedules of reimbursement
rates uniform across sets of providers and based on the cost
of provision. This uniform price-setting by the central regu-
lator has the greatest potential to contain growth in costs [3].

In India, the provider payment rates for the AB PM-
JAY health benefit packages (HBPs) were first determined,
in 2018, through a consultative process with experts and
a review of existing national and state-level health insur-
ance schemes [7]. This was so because there was hardly
any evidence on the cost of providing health services.
Subsequently, however, numerous limitations of this pro-
cess have been highlighted [8]. As a result, the ‘Costing
of Healthcare Services in India’ (CHSI) study was com-
missioned. The objective of the study was to estimate the
unit cost of individual healthcare services and the con-
sequent HBPs covered under the AB PM-JAY scheme,
which could be used for price-setting. The results from the
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tertiary public hospitals of phase I of the CHSI study were
used in revising the HBP prices in 2019. The AB PM-
JAY comprises 1573 packages/procedures [7]. In order
to prioritize for CHSI phase I, we chose eight specialities
encompassing 844 HBPs. These eight specialities were
chosen since the HBPs under these specialities accounted
for approximately 60% of the total claims in the previous
publicly financed national health insurance scheme (Rash-
triya Swasthya Bima Yojana; RSBY). In this paper, we
present the findings of phase I of the CHSI study covering
11 tertiary public hospitals for the cost according to the
nature of services (outpatient, inpatient, intensive care,
operation theatre) in eight specialities and compute the
overall cost incurred to deliver the HBPs under different
scenarios. We also describe the process of incorporating
cost information into pricing decisions, provide a com-
parative assessment of cost and prices for HBPs in 2018
and 2019, and, finally, estimate the fiscal impact of the
price revision.

2 Methodology
2.1 Study Overview

The CHSI study aims to estimate the costs of all 1,573 AB
PM-JAY HBPs. The details of services that are included for
reimbursement to the hospitals are provided in Supplemen-
tary Table S1 (Online Supplementary Material, OSM). The
sample includes public sector tertiary and district hospitals,
as well as private sector hospitals. A multi-stage stratified
sampling method was used to select health facilities. Eleven
states were selected to represent the heterogeneity based on
geography, human development index (HDI), gross state
domestic product (GSDP) and health workforce density.
Within each state, a public tertiary level teaching hospital
was selected [9]. The choice of the tertiary level healthcare
facility was guided by the availability of specialities to max-
imise the number of HBPs that can be costed across the
sample. The distribution of specialities among the sampled
states is available in Supplementary Table S2 (OSM). The
detailed study methodology and sampling strategy for the
tertiary, district and private hospitals are presented in detail
in the protocol paper and its process evaluation [9, 10]. The
process evaluation of the CHSI study aimed to outline the
process followed and challenges faced during data collection
and identifying critical lessons that can feed into subsequent
methodological improvement, as well as improve the quality
of data collection in the present and future costing studies
in India and LMICs. Figure 1 illustrates the framework of
the CHSI study including study coverage in different phases
and the findings presented in this paper. In this paper, we
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present the analysis and findings of data collected for the
price-setting of AB PM-JAY in 2019. This includes data
from 11 states in 11 public sector tertiary hospitals cover-
ing eight specialities and 844 packages/procedures out of
1573 HBPs.

2.2 Data Collection
2.2.1 Study Perspective and Costing Approach

The full economic costs from a health system’s/payer’s per-
spective were collected [11]. A mixed top-down and bottom-
up micro-costing method was used for data collection. The
nature of services within each HBP includes outpatient care,
inpatient care, diagnostic services, surgical care and follow-
up outpatient care after a patient has been discharged. In
each hospital all the speciality-specific HBPs were covered.
For a typical HBP, data on resources consumed for each
service were based on ‘real-world’ practices defined at the
speciality level. This implies that data on actual resource
consumption for different services were collected, which
was representative of prevailing practices of care delivery.
Hence, the estimated cost of an outpatient visit, inpatient
bed-day stay in routine care and intensive care settings for
each speciality represent the real-world practices. The unit

Ayushman Bharat Pradhan Mantri-Jan

Aarogya Yojana (AB PM-JAY)

cost of the procedure in the operation theatre was estimated
specifically for each HBP, which was also based on the quan-
tity of resources used as per actual settings and practices.
However, data on the volume and nature of different services
required under each HBP such as the number of outpatient
visits, length of stay in an inpatient department or in inten-
sive care, were collected using the expert opinion. Subse-
quently, speciality-specific unit costing for an outpatient visit
or bed-day hospitalisation was used along with the number
of outpatient visits or length of stay was derived by expert
opinion to derive the overall cost specific to each condition-
specific HBP.

2.2.2 Measurement and Valuation of Resources

An inventory of cost centres was prepared for each facility.
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 sourced from the routine
physical or electronic records at the cost centre and hospital
level. The details of data sources, prices, apportioning of
shared costs and assumptions and process of data analysis
are reported in the protocol and process evaluation paper [9,
10]. The data collection for the present analysis was under-
taken for 8 months from September 2018 to April 2019.

What is the Costing of Health Services in India (CHSI) study?

. of India's National Publicly Fii d Health
I Sch I hed in 2018 First Four-phased study g public and private
« A I h hold ge of INR 500,000 for provision id for hospitals

of inpatient services for 100 million families

National Health Authority (NHA)
Revision of reimbursement prices in 2019

CHSI phase | cost evidence used as base cost for price-setting « Phase I: Public Tertiary Hospitals

Fig. 1 Framework of costing of health services in India (CHSI) study

A. Phase I: Public Tertiary A. 13 (Proposed), 11 A. Completed and results
Hospitals (8 specialities) Hospitals (Actual) presented in manuscript
B. Phase |I: Public District B. 30 Hospitals B. In Progress

Hospitals

C. Phase llI: Private Hospitals C. 40 Hospitals C. In Progress

D. Phase IV: Public Tertiary D. 14 Hospitals D. In Progress

Hospitals (16 specialities)

\ 4

What is covered in this manuscript?

Results from 11 hospitals covering 8 specialities
and 844 Health benefit Packages (HBPs)
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2.3 Data Analysis
2.3.1 Estimation of Unit Costs

The total cost of capital and recurrent resources was valued
for each cost centre/service. The capital costs were annual-
ized using a discount rate of 3% to estimate the equivalent
annualized uniform cost [11]. The annual cost of recurrent
resources was calculated by multiplying the unit price by the
number of inputs used for a given time period. The unit cost
was estimated by the ratio of total annual cost and number
of services delivered/output. The detailed description of data
analysis is reported in the protocol paper and Supplemen-
tary Box B1 (OSM) [9]. The unit costs for services in each
of the specialities were generated such as cost per outpa-
tient (OP) visit, inpatient (IP) bed-day and ICU bed-day. If
a speciality was costed at more than one site, the mean and
median unit cost across the sites was computed. To estimate
the cost of an AB PM-JAY HBP, unit cost data for all the
individual services within an HBP, i.e., outpatient consulta-
tion, inpatient/intensive care, surgery, etc., were multiplied
by the number of times an individual service was utilised per
HBP. Supplementary Box B1 illustrates the framework used
for unit cost estimation of an HBP. An example of HBP for
atrial septal defect (ASD) is used to demonstrate the cost-
ing of HBP. The unit costs of the HBPs were then compared
with the AB PM-JAY prices. The mean and median values
were reported along with the range and interquartile range,
respectively, for unit cost of services (OP, IP and ICU) and
each AB PM-JAY health benefit package (HBP). All costs
represent current prices for the financial year 2017-18 and
are reported in Indian Rupees (%) and US dollars (US$). A
monthly average was used for conversion of Indian Rupees
to US dollar, i.e., US$1 =66.2 [12].

2.4 Quality Assurance

As a first step, the methods of the CHSI study were reviewed
and approved by the Technical Appraisal Committee (TAC)
set up by the Department of Health Research (DHR), which
comprised scientists, clinicians, public health experts, health
economists and representatives from the Ministry of Health
and Family Welfare. In addition, a National CHSI Review
Committee was set up by the TAC to oversee the study pro-
gress, i.e., data collection and data analysis.

Secondly, multiple stakeholder consultations were held
for wider acceptability of the study methodology as well
as obtaining inputs from the private sector, development
agencies, insurance companies and third-party administra-
tors (TPAs). The list of participants of these meetings is
provided in the Supplementary List L1 (OSM). Finally, the
National Health Authority (NHA), implementation agency
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AB PM-JAY commissioned an independent review by an
international expert from Global Health Costing Consor-
tium (GHCC). As part of routine quality assurance, the study
investigators from the lead agency (Post Graduate Institute
of Medical Education & Research; PGIMER) reviewed the
completeness and quality of data collected at the respective
hospitals. Fortnightly virtual and quarterly physical meet-
ings were organized to address the gaps in data completeness
and quality.

2.5 Price Setting

To inform price consultations, the cost estimates were
standardized to adjust for the level of efficiency, for exam-
ple, capacity utilisation. To account for variations in
capacity utilisation, the unit costs of the specialities were
adjusted to the levels of 80% and 100% of full capacity.
Bed occupancy rate is a standard indicator to adjust for
the capacity utilisation of IP care [13], which was used for
the adjustment of capacity utilisation for each cost centre
(OP, IP, ICU, Operation Theatre (OT)) in our study [14]
(Supplementary Box B2, OSM). For standardisation, the
observed variable costs were adjusted whereas the fixed
cost remained constant. The variable costs included drugs,
consumables, diagnostics, utility (kitchen and laundry)
and overheads (electricity, water, etc), while the fixed costs
included building, equipment, other non-consumables such
as furniture and human resources. Secondly, based on con-
sultation with NHA, it was decided to use unit costs at full
efficiency (100% capacity utilisation) for determining HBP
cost. Further, costs were estimated for different scenarios,
which included the full value of the variable cost and differ-
ent levels of fixed cost (50% and 100%). The base-case HBP
cost was assumed to be the value with fixed costs at 50%, as
the majority of AB PM-JAY empanelled hospitals are pri-
vate facilities that are currently operating at approximately
60% of their capacity and in the short term will not require
additional fixed costs [15] (Supplementary Box B3, OSM).

2.5.1 Process of Price Setting

The NHA is the independent central agency entrusted with
the task of implementing the AB PM-JAY, including deter-
mining the HBPs and its price. A single price was deter-
mined for each HBP at the national level. Using the CHSI
cost as the evidence base, the prices were set following
consultations with the associations of private providers.
The first step was a review of CHSI cost for AB PM-JAY
HBPs by the Standard Treatment Workflow (STW) commit-
tees constituted by the Indian Council of Medical Research
(ICMR) for each speciality. Each STW meeting consisted of
members of STW group (clinical experts), representatives
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from NHA, Department of Health Research (DHR), and
provider associations such as Indian Medical Association
(IMA), Association of Healthcare Providers India (AHPI),
and the Federation of Indian Chambers of Commerce and
Industry (FICCI). Based on CHSI cost, experts’ inputs
and prevailing reimbursement prices, a set of HBP prices
was recommended. Next, a state-level consultation work-
shop was organized for building consensus. Subsequently,
another review committee met to incorporate the feedback
from different stakeholders, following which the prices were
presented to the Board of Governors of NHA. Finally, the
Board approved the revision in the AB PM-JAY HBP prices
(Fig. 2).

2.6 BudgetImpact Analysis (BIA)

We undertook a budget impact analysis (BIA) to assess the
fiscal impact of change in prices for the 600 HBPs with the
highest number of claims, on the overall budget of the AB
PM-JAY. The BIA was undertaken from the payer’s perspec-
tive, i.e., NHA. The time horizon of 1 year was used without
discounting future costs. The eligible population was esti-
mated using the bottom-up approach from the claims data
of the AB PM-JAY beneficiaries in 2018 [16]. The claims
payout post-price revision was predicted based on the 2018
utilisation rates and AB PM-JAY 2019 prices. The details of
the BIA methodology are included in Supplementary Box
B4 (OSM). The scenario of HBP prices in 2018 was com-
pared with revised HBP prices in 2019 to estimate the total
financial outlay.

Fig.2 Process of price setting
for AB PM-JAY HBPs. AB
PM-JAY Ayushman Bharat
Pradhan Mantri-Jan Aarogya

3 Results
3.1 Unit Costs of Hospital Care

The mean and median unit costs of OP consultation, IP and
ICU care hospitalisation in the selected specialities are pre-
sented in Table 1. At 100% capacity utilisation, the highest
mean cost per OP consultation, per bed-day stay in IP and
ICU care was 3410 (US$6) for obstetrics and gynaecology
(OBG), X1814 (US$27) for cardiothoracic and vascular sur-
gery (CTVS) and 39723 (US$177) for orthopaedics, respec-
tively (Table 1).

3.2 Cost and Price of the AB PM-JAY Health Benefit
Packages

The mean and median cost, range (minimum-maximum)
and interquartile range for the top five AB PM-JAY HBPs
(arranged in descending order in terms of the number of
claims) for eight specialities are shown in Table 2. The
details for 844 HBPs are provided in Supplementary
Table S3 (OSM). Significant variation in cost across sites
was observed. The HBP with the highest mean cost was
from the cardiology speciality, i.e., atrial septal defect device
closure X232,307 (US$3,087) followed by coronary artery
bypass grafting ¥217,860 (US$3,001) from the speciality of
CTVS. The HBPs with the lowest mean cost were from the
speciality of otolaryngology, i.e., partial turbinectomy—uni-
lateral X5,777 (US$87) followed by aspiration of emphysema
35790 (US$87).

Price Revision
of ABPM-JAY
HBPs

Yojana, CHSI Costing of Health
Services in India, HBP Health
Benefit Packages, STW Stand-
ard Treatment Workflow

Board of
Governors
Meeting

2nd Review
Committee
Meeting

State
Consultation
Workshop

CHSI Study:
Cost evidence

Speciality-
specific STW
committees

1st Review
Committee
Meeting

AB PM-JAY: Ayushman Bharat Pradhan Mantri Jan Aarogya Yojana; CHSI: Costing of Health Services in India; HBP: Health Benefit Package: STW: Standard

Treatment Workflow
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Following the CHSI study evidence and price consul-
tations, 61% of AB PM-JAY HBP prices were increased
while 18% saw a decline in the prices. In absolute terms, the
mean and median increase was 314,000 (US$211) (range
%450 (US$7)-1,65,000 (US$2,492))and 6400 (US$97)
(interquartile range 39688 (US$146)), respectively. The
mean and median decline was 36356 (US$96) (range X200
(US$3)-X74,500 (US$1,125)) and 5,000 (US$76) (inter-
quartile range X7050 (US$106)), respectively. More than
one-third (42%) of the total HBPs in 2018 had a price that
was less than 50% of the cost. This disparity declined to 20%
in 2019 (Fig. 3). Similarly, only 13% of HBPs had prices
in 2018 that were close (+ 10%) to the actual cost, which
increased to 17% in the revised AB PM-JAY prices in 2019.
The speciality specific difference between the CHSI unit cost
and reimbursement prices (2018 and 2019) for AB PM-JAY
HBPs is shown in Supplementary Fig. S1 (OSM).

3.3 Budget Impact Analysis

The revision of prices is estimated to increase the NHA
budget by X203 million (US$3 million), i.e., 0.7% per year,
assuming the utilisation of services is as per AB PM-JAY
claims in 2018 (Fig. 4). However, the differences vary across
specialities and speciality-specific comparison of AB PM-
JAY 2018 and 2019 prices as per share of overall claims are
shown in Fig. 5. The change in the prices is likely to increase
the claims pay-out for CTVS HBPs by 25%, and decrease the
same for orthopaedics by 18%.

4 Discussion

In this paper, we report on the findings of a national health
system costing study that is being used for price-setting
under the AB PM-JAY scheme in India. Overall, we found
that the prices that were previously set using expert consulta-
tions and literature reviews deviated substantially from the
actual cost of production. The proportion of HBPs, which
deviated by 50% (less than) from the actual cost, were
brought down by half after evidence-based price-setting
using CHSI cost information. Price-setting also considered
the broader policy objectives of keeping the cost under con-
trol as well as increasing empanelment of private providers.
The resulting evidence-informed prices are likely to have a
minimal fiscal impact of X 203 million (0.7%).
Determination of prices depends upon the method of pay-
ment, availability of cost information and purchaser-provider
characteristics [17]. In systems where uniform prices are set,
cost surveys are carried out regularly. These can involve all
participating providers, for example the UK, USA (Medi-
care) and Australia, or a sample of representative providers,
for example France, Germany and Thailand [3]. In many

LMICs, routine reporting of the cost of health services is
non-existent [18] and literature on the use of cost informa-
tion for price setting is limited [19, 20]. A manual by Joint
Learning Network (JLN) provides guidance for generation
of cost evidence and its use for price setting using examples
from seven LMICs [13]. In India, data on the cost of health-
care services is limited to a few services, in focal geographi-
cal areas, and restricted to the public sector [14, 21-27].

The CHSI study is the first national health system cost-
ing study in India. Standard costing methods rigorously
reviewed by experts were used for data collection and
analysis, increasing the validity of the study results for use
in price-setting consultations at the national level. In gen-
eral, we observed that human resources have the highest
share of 41% (9-63%) in the cost of service delivery for
HBPs followed by consumables 15% (2-45%) and drugs
10% (1-23%). Specifically, for the HBPs that do not require
implants, human resources have the highest share in the
cost of 45% (16-63%) followed by the consumables and
drugs, i.e., 15% (5-45%) and 10% (3-23%), respectively.
However, for the HBPs that require implants, the highest
share of 31% (1-78%) is for implants followed by human
resources and consumables, i.e., 27% (9-56%) and 15%
(2—41%), respectively.

The study has a few limitations. Firstly, due to the
nature of data recording and reporting at the facility level,
resource data were often available as aggregated infor-
mation at the cost centre, which had to be apportioned
to respective services. Secondly, due to the absence of
electronic health records (EHRs), disease-specific data
on resource utilisation were not available. As a result,
standard methods for allocation of cost to disease-spe-
cific services or pooled unit costs were used. Thirdly, bed
occupancy rate of IP care was used to standardize the OP
services due to lack of a standard indicator. There is a
need for further research on this important dimension to
determine a refined indicator for standardisation the OP
services as per capacity utilisation. Fourthly, factors such
as prices, wages or salaries, level of hospital (second-
ary or tertiary), type of health facility (public or private)
and level of capacity utilisation can influence the cost of
service delivery. There is a need for further research to
design a cost function to explain heterogeneity. Fifthly,
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, in order to address
this limitation, primary data on cost of diagnostic tests
are being collected in the ongoing phase of the data col-
lection. Lastly, the cost of HBPs were assessed based on
the existing treatment practices, supplemented with expert
opinion. This may imply that the cost of treatment may
not represent provision of care as per standard treatment
guidelines if there is a difference between them. This is
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50% fixed and 100% variable cost in INR (US$)

100% fixed and 100% variable cost in INR (US$)

AB PM-JAY HBPs

Table 2 (continued)

Speciality

A\ Adis

Range Median Interquartile ~ Mean Range Median Interquartile
range range

Mean

Post CHSI 2019

Pre CHSI 2018

9881-34,068 18,553 (280) 11,258 (170) 11,686 (177) 5972-17,568 12,296 (186) 6922 (105)

19,623 (296)

Tympanoplasty

Myringoplasty

Otolaryngol-

(90-265)

13,341-

(149-515)
17,276~

ogy

5284 (80)

16,833 (254)

18,926 (286)

3352 (51)

22,491 (340)

Tympanoplasty 24,876 (376)

Tympanoplasty

30,713

42,154

(202-464)
8799-25,191

(261-637)

15,360-

7905 (119)

14,504 (219) 12,305 (186)

11,026 (167)

19,610 (296)

Mastoidectomy with Excluded in revision 22,889 (346)

(133-381)

38,394

tympanoplasty

(232-580)
5,521-30,381

4218-21,110 6,34 (105) 3,136 (47)

9220 (139)

30,381 (459)

10,863 (164)

Functional Endo- 13,270 (200)

Functional Endo-

(64-319)

(83-459)

scopic Sinus
(FESS)

Septoplasty + FESS  Excluded in revision

scopic Sinus
(FESS)

10,817 (163) 11,832 (179) 6717-22,923 10,548 (159) 5591 (84)

14,681 (222)

10,261-

18,800 (284)

(101-346)

34,543

(155-522)

CHSI Costing of Healthcare Services in India, AB — PMJAY Ayushman Bharat — Pradhan Mantri Jan Aarogya Yojana, HBP Health Benefit Package

another important potential area of future research that
can highlight the cost of augmenting quality of care as
per standard guidelines. However, since the purpose of the
present cost analysis was to inform the setting of provider
payment rates, the present approach of valuing the quantity
of resources consumed in delivering care as per existing
practices was considered appropriate. These limitations
and the resulting lessons learned for future data collec-
tion have been recorded elsewhere [10]. Drawing upon the
experience of the CHSI study and subsequent price-setting
in India, the NHA has recently developed a template for
data sharing by hospitals on resources consumed to pro-
vide services. This would help in expanding the sample
in future for estimating costs, as well as regular updating
of cost with changes in patterns of resource consumption
and prices. Moreover, the NHA has initiated reforms in the
data systems through information technology (IT) inno-
vations and platforms [28]. Besides being of use in the
monitoring of resources for the provision of care, the IT
platform will also help in fraud control.

Price-setting is a complex process with wide financial
implications. While on one hand prices should be reason-
ably acceptable to the providers and boost overall empan-
elment of hospitals in the scheme, these should be within
fiscal space for the government/payee. Prices should incen-
tivise the efficient use of resources and encourage the health
system to improve equitable population coverage. Thus, it
requires a comprehensive price-setting mechanism to create
a level playing field that should be free from political and
healthcare industry pressure, credible and free from conflict
of interests.

Any discrepancy in reimbursement prices that are lower
than actual cost can negatively impact the empanelment of
service providers. This is likely to limit the geographic and
population coverage and quality of care of the healthcare
services under the AB PM-JAY scheme. As a result, it is
important to price HBPs appropriately to reflect the actual
cost of production. In India, the teaching hospitals have to
meet rigorous accreditation standards in terms of hospital
infrastructure, manpower, availability of services, etc., set
by the regulatory authorities [29]. The NHA is committed
to incentivise the quality. In view of this, accreditation by
National Medical Commission (NMC) for teaching hospitals
leads to a differential higher provider payment rate. Sec-
ondly, in the price-setting for certain HBPs, resource con-
sumption was modelled for the provision of services under
ideal circumstances. For example, the reuse of certain con-
sumables is prevalent by providers in many cardiology and
cardiovascular surgeries. So, the real-world cost would be an
underestimate of the true cost. To avoid this, the cost of such
procedures with the ideal use of consumables was estimated,
which was used to inform prices. Future research needs to
be focused on empirically assessing the factor by which
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payment to providers with quality standards should be scaled
up. Other measures through which the NHA can incentivise
quality and reduce the moral hazard or over-utilisation are
restricting treatment of certain conditions such as hysterec-
tomy, high-risk delivery, etc., to public sector hospitals or
subject certain conditions to pre-approval.

Considerably more needs to be done in the production
of the cost information base for price-setting in India [30].
There is wide heterogeneity in disease profile, type of ser-
vice providers, skills mix of providers, input prices, wage
rates and infrastructure, which affects cost. Hence, a ‘one
size fits all’ approach with a common national reimburse-
ment price may appear to be insufficient. Recognizing this,
the NHA has given the flexibility to the states for increas-
ing the prices based on local evidence (up to 110%) in
their respective states. In future, the NHA could plan for
differential price-setting that transparently incorporates

the above-mentioned heterogeneity. A national and even
state-wise cost-function, as has been done for primary
and secondary health services, should be developed using
CHSI data to model the cost of tertiary healthcare services
and identify its important determinants [31]. It will help
to explore the heterogeneity in the cost of service deliv-
ery at both the sectoral (public vs. private) and the level
of health system (tertiary vs. secondary). Further, it will
also help to reduce the need for repeated primary data col-
lection, which is a labour-intensive and time-consuming
process. Going forward, in India, to provide health-system
cost data either an independent agency should be estab-
lished or NHA will need to expand its capacity to take
on this role. This requires trained staff and budget. For
example, the Independent Hospital Pricing Agency (IHPA)
in Australia has 42 staff employed with a total expendi-
ture of US$2.4 million in 2017-18. The NHA has put in

A\ Adis
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Fig.5 Speciality wise claims share AB PM-JAY 2018 and 2019.
AB PM-JAY Ayushman Bharat Pradhan Mantri-Jan Aarogya Yojana,
CTVS Cardiothoracic and vascular surgery, ENT Otolaryngology,

place a mechanism to continuously generate evidence on
cost and monitor prices. It is also considering a system for
empanelment of a hospital that mandates the reporting on
resource use as an essential criterion for empanelment of
service providers under AB PM-JAY. This will facilitate
the conducting of more robust and regular cost analysis,
as well as quality assurance.

Generating cost information for price-setting is a com-
plex and resource-intensive process but can provide criti-
cal information to encourage healthcare providers towards
more efficient service delivery. In India where health ser-
vice data is still poor, the cost data, from a representative
sample of facilities, reported here have provided the foun-
dation from which prices can be negotiated. The applica-
tion of evidence-based price-setting using the cost infor-
mation generated by the CHSI study brought HBP prices
closer in line with the costs, demonstrating how evidence
can enable the government to move towards more strategic
purchasing and more efficient delivery. Incorporating the
study results into the Indian national health system cost
database is the way forward for the future [30, 32].
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