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Hospital payment systems based on diagnosis-related groups:
experiences in low- and middle-income countries

Inke Mathauer® & Friedrich Wittenbecher®

Objective This paper provides a comprehensive overview of hospital payment systems based on diagnosis-related groups (DRGS) in low-
and middle-income countries. It also explores design and implementation issues and the related challenges countries face.

Methods A literature research for papers on DRG-based payment systems in low- and middle-income countries was conducted in English,
French and Spanish through Pubmed, the Pan American Health Organization's Regional Library of Medicine and Google.

Findings Twelve low- and middle-income countries have DRG-based payment systems and another 17 are in the piloting or exploratory
stage. Countries have chosen from a wide range of imported and self-developed DRG models and most have adapted such models to their
specific contexts. All countries have set expenditure ceilings. In general, systems were piloted before being implemented. The need to meet
certain requirements in terms of coding standardization, data availability and information technology made implementation difficult. Private
sector providers have not been fully integrated, but most countries have managed to delink hospital financing from public finance budgeting.
Conclusion Although more evidence on the impact of DRG-based payment systems is needed, our findings suggest that (i) the greater
portion of health-care financing should be public rather than private; (ii) it is advisable to pilot systems first and to establish expenditure
ceilings; (iii) countries that import an existing variant of a DRG-based system should be mindful of the need for adaptation; and (iv) countries
should promote the cooperation of providers for appropriate data generation and claims management.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

A key factor for a more rapid move towards universal health
coverage is the efficient use of resources, coupled with increased
resource mobilization and improved pooling. Substantial ef-
ficiency gains could be made by reforming hospital payment
mechanisms,’ especially since expenditure on hospital services
comprises one of the largest shares of total health-care spending
in all countries, regardless of their income level."?

Payment systems based on diagnosis-related groups
(DRGs) are one type of such hospital payment mechanisms,
along with capitation payments, global budgets and a combina-
tion thereof. Although DRG-based payment systems are now
mainly understood as a reimbursement mechanism, their origi-
nal purpose was to enable performance comparisons across
hospitals.”> Today DRGs are used primarily by purchasers to
reimburse providers for acute inpatient care, but in principle
they can also be used to reimburse them for non-acute inpa-
tient care. By definition, DRGs classify cases according to the
following variables: principal and secondary diagnoses, patient
age and sex, the presence of co-morbidities and complications
and the procedures performed. Cases classified as belonging to
a particular DRG are characterized by a homogenous resource
consumption pattern and, at the same time, DRGs are clinically
meaningful. Thus, cases within the same DRG are economically
and medically similar.”* DRG-based payment systems are often
referred to as “case-based” or “case-mix-based”, yet DRG-based
and case-mix-based payment systems are not the same. Even
though the two overlap and are separated in practice by fluid
boundaries, a DRG-based system is different in that it is based
on a DRG grouping algorithm.* In fact, the two core design
characteristics of a DRG-based payment system are: (i) an
exhaustive patient case classification system (i.e. the system

of diagnosis-related groupings) and (ii) the payment formula,
which is based on the base rate multiplied by a relative cost
weight specific for each DRG.

Since the 1990s, payments based on DRGs have gradually
become the principal means of reimbursing hospitals for acute
inpatient care in most high-income countries.” The most frequent
reasons for introducing DRG-based payments are to increase
efficiency and contain costs.” Street et al. have reviewed the little
evidence that is available on the impact of different DRG-based
payment systems in high-income countries in Europe.® Their
findings suggest that DRGs generally help to increase hospital
efficiency by reducing the average length of stay but that they
also increase case volumes.

Meanwhile, more and more low- and middle-income
countries have begun to explore or have established DRG-
based payment systems, mostly for the reimbursement of acute
inpatient care. With the exception of country papers or manuals
on how to introduce case-based payment and DRGs,”’ there
is no comprehensive overview of DRG practices in low- and
middle-income countries. This paper addresses this gap in the
literature by being the first to provide a comprehensive overview
and assessment of DRG experiences in low- and middle-income
countries. Its purpose is to compile country experiences and
to explore the design and implementation issues that low- and
middle-income countries face. Ultimately it will be a source
of policy lessons for policy-makers in other low- and middle-
income countries who are deliberating on whether or not - and,
if so, how - to move towards a DRG-based payment system.
Because the evidence is scanty and impact evaluations are few,
this paper cannot review the impact of DRG-based payment
systems. It can only provide illustrative examples of policy lever
effects, primarily from countries that have already established
a DRG-based payment system.
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Fig. 1. Core design components of diagnosis-related groups (DRGs)
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The following section briefly outlines
the methods and core design components
that we followed in assessing countries’
experiences with DRG-based payment
systems. We subsequently present emerg-
ing aspects and trends in the design and
implementation of these systems. These
and the challenges they entail are con-
sidered in the discussion section, which
is followed by a set of conclusions and
policy lessons for other countries that
are exploring the establishment of DRG-
based payment systems.

Methods

Fig. 1 summarizes the core design com-
ponents of DRGs, namely: (i) DRG vari-
ant; (ii) cost weights; (iii) expenditure
ceilings and (iv) adjustment factors. The
figure also outlines how values can be set
for these components and their potential
effect as policy levers. We will explore
country experiences in terms of these
design components and the respective
policy levers (i.e. the possible effects of
such design choices). Importantly, the
qualitative and quantitative effect of a
DRG-based payment system is also con-
tingent upon the payment mechanism
that is replaced.®

Several issues are involved in the
operation of a DRG-based payment sys-

tem. Foremost, such a payment system
creates unwanted incentives for increased
hospital admissions, up-coding (i.e. the
intentional and wrongful augmentation
of case severity and thus reimbursement)
and under-provision of necessary ser-
vices.> This occurs in all settings. Here,
however, the focus is on implementa-
tion issues that are critical in a low- or
middle-income country: (i) the piloting
of such a system; (ii) problems with cod-
ing standardization, data availability and
information technology requirements;
(iii) integration of the private sector, and
(iv) hospital autonomy.
We conducted a search of the literature
published from 1980 until Decem-
ber 2012. We started by searching for
peer-reviewed English-, French- and
Spanish-language publications indexed
in Pubmed and in the Pan American
Health Organization’s Regional Library
of Medicine (BIREME) on the subject of
the design, piloting or implementation of
DGR-based payment systems in low- and
middle-income countries. Since we found
very few sources that fulfilled our crite-
ria, we also searched Google in the three
languages to capture the grey literature
(e.g. consultancy reports, government
reports).

In a first step, to establish a list of
countries with a DRG-based payment

Bull World Health Organ 2013;91:746—756A | doi: http://dx.doi.org/10.2471/BLT.12.115931

Adjustment factors:

This allows for further adjustment.
Reasons for adjustment factors are
manifold but often compromise the
system, as cost weights should
already reflect differences in
resource intensity.

Design aspects
/policy levers

system, we combined the following search
terms: diagnosis-related group [MeSH
Terms] AND low-income country OR
middle-income country OR low-income
countries OR middle-income countries. In
Google, the search terms also included
provider payment mechanism OR case-mix
OR DRG OR health system financing OR
case-mix financing OR case-based fund-
ing. We also consulted health financing
experts from the different regions of the
World Health Organization to confirm the
country list. Once we had an established
list of countries, we performed a second
literature search in PubMed, BIREME
and Google that focused on each country.
The name of each country was combined
with the following search terms or phrases:
DRG, diagnosis-related groups, case-mix,
provider payment mechanism, health sys-
tem financing and case-based funding. In
this way we not only established a list of
countries applying or developing a DRG-
based payment system, but also — and more
importantly - retrieved more information
on those critical aspects of system design
and implementation that we described ear-
lier. The study selection process is outlined
in Fig. 2. We used 84 documents for this
country-based analysis.

This overview focuses on low- and
middle-income countries that have al-
ready established — or are in the process
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Fig. 2. Flowchart showing study selection process for systematic review of studies on
payment systems based on diagnosis-related groups (DRGs) in low- and middle-

income countries
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¢ In Google, the first six pages, with 10 results per page, were considered.
® For 29 countries; also in Spanish for six Latin American countries and in French for Tunisia.

of developing - DRG-based payment
systems. Because it also seeks to explore
critical aspects of design and implemen-
tation, it also includes all those countries
with established DRG-based payment
systems that were in the World Bank’s
middle-income country category when
they adopted such systems but that have
moved into the high-income category
within the past 10 years.’ In this way we
have tried to capture the experience of
low- and middle-income countries over a
full decade of development of DRG-based
payment systems.

Findings
Design patterns
DRG development stage

Countries operating DRG-based pay-
ment systems vary widely in terms of
gross domestic product and total health
expenditure per capita, as shown in
Table 1 (available at: http://www.who.
int/bulletin/volumes/91/10/12-115931),
which summarizes relevant health ex-
penditure indicators. Twelve low- and
middle-income countries located in all
regions had established a DRG-based
payment system by the end of 2012.
Another 17 countries are currently pilot-
ing or exploring design options for the
establishment of such a system. Of the
12 countries with an established system,
only Kyrgyzstan is a low-income coun-
try; most are located in eastern Europe,
and nine were under Soviet influence.
Table 2 summarizes the main fea-
tures of DRG system design for countries
that already have nationwide DRG-based
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payment systems. The second group of
countries — those piloting systems or
exploring design options — is composed
of middle-income countries, only two
of which are classified as being in the
lower-middle-income bracket. They, too,
are situated in all regions. This group of
countries may not be comprehensive,
however, since other countries may
also be exploring the development of a
DRG-based payment system but policy
documentation to this effect might not
be publicly available. Table 3 provides an
overview of the countries that are piloting
a DRG-based payment system or explor-
ing the establishment of such a system,
and it presents some features of system
design. One country - Kazakhstan - in-
troduced a DRG-based payment system
but abandoned it in 2010.% Several other
countries, such as Ghana and the Philip-
pines, have introduced case-mix-based
payments and may want to move towards
DRG-based payment systems at a later
stage. In fact, Ghana calls its groupings
the “G-DRGs” (with the initial G stand-
ing for Ghana).®’ More detailed country
overviews can be found in Mathauer &
Wittenbecher.”

Rationale for DRG introduction

As is the case in many high-income
countries, DRG-based payment systems
were usually introduced in the countries
described in this paper to contain costs,
to increase efficiency in inpatient care
or to improve transparency in hospital
activities. Of these, increasing efficiency
is the reason most closely linked to DRG-
based payment systems and the rationale
behind the introduction of such systems

Inke Mathauer & Friedrich Wittenbecher

in former Soviet republics still grappling
with a legacy of overcapacity in inpatient
care, such as Estonia'* and Kyrgyzstan.”>*
China,* Hungary", The former Yugoslav
Republic of Macedonia,* Romania® and
Serbia” also expect DRG-based payment
systems to increase efficiency. Making
hospital activity more transparent for
purchasers and providers was an ex-
plicit objective in Poland’” and Serbia.”
In China®* and The former Yugoslav
Republic of Macedonia,* the introduc-
tion of DRG-based payment systems is
also expected to improve service quality.
In Croatia, DRG-based payment is used
to increase the number of cases seen and
reduce waiting lists.”” As discussed in the
following section, these specific objectives
are, in principle, decisive when it comes to
choosing a particular design for a DRG-
based payment system.

DRG variants chosen

Most low- and middle-income countries
use DRG-based payments as a retrospec-
tive payment mechanism; only The for-
mer Yugoslav Republic of Macedonia uses
DRGs as a basis for prospective budgeting
decisions. The DRG variant chosen by a
country determines the number of case
groups as well as the cost weights or range
of cost weights used, yet country-specific
adjustments, to be discussed in a subse-
quent section, may be required. As shown
in Table 2, the DRG variants chosen by
the countries cover the full range of exist-
ing DRG variants. Moreover, some coun-
tries switched from one variant to another
or developed their DRG-based systems
over time by making adjustments, such as
generating more detailed and specific case
groupings. This dynamic developmental
process of introducing and implementing
DRGs appears to reflect improvements in
administrative and operational capacity,
i.e. in the capacity of countries to run an
increasingly sophisticated DRG-based
payment system.

Most of the low- and middle-income
countries in this study use a DRG-based
hospital payment system consisting of
about 500 to 800 case groups. Kyrgyzstan
and Mongolia are exceptional in having
a much lower number of case groups. In
Kyrgyzstan case groups are broader and
the classification system is less demand-
ing, since the DRG-based payment system
serves to provide hospitals with funding
in addition to budget allocations.” In
Mongolia, the health ministry directly
finances many inpatient services,” which
results in fewer remaining DRGs. On the
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Table 2. Context and features of institutional design aspects in countries with nationwide DRG-based payment systems

Country Purchaser(s) Year when DRG-based DRG variant No. of case Expenditure/ Type of DRG
paying via payment piloted/ (and changes)  groups (and volume ceilings piloting
DRG introduced development)®

Croatia® National 2007: piloting AR-DRGs " 671" Provider-specific hard budget Shadow billing®'"
social health 9009 national cap'!
insurance implementation as payment
scheme'® method ™

Estonia® National 2003: piloting NordDRG" 2003: 498 Provider-specific soft budget cap ~ Shadow billing5;
social health  2004: national 2010:655'° based on cost and volume (upto  incremental increase
insurance implementation as payment 30% overruns reimbursed) of share of hospital
scheme'*" method" payment via DRGs

0, i 16
Health insurance funds as a (70% since 2009)
whole are capped, if funds are
exhausted there are no additional
transfers from the state budget*

Hungary® National 1987: piloting; Self- 1993: 437" Service-type-specific hard In selected
social health 1993 national developed, mid-/end- budget cap based on volume; hospitals”
insurance implementation as payment ~ based on/ 1990s: 758'° budget transfers between
scheme'” method92 influenced by 2010: 780 providers possible; in the past,

HCFA-DRGs'® : volume contracts implied
annually decreasing volumes'®

Indonesia Jamkesmas-  2009: piloting; HCFA-DRG- 1077 DRGs* NA In selected
Program for  5010: national based”; shift hospitals”
the poor: implementation as payment {0 INA-
tax-financed  method? DRGbased on
health UNU-grouper
insurance envisaged”
scheme?

Kyrgyzstan ~ National 1997: piloting;* Self- 1997:28 (56)°  Provider-specific budget cap Limited number
social health 7001 national developed, 1999: 140° based on cost and volume with  of DRGs”; later in
insurance implementation as payment ~ based on/ 2005: 150° sanctions for overruns” selected hospitals®
scheme” method; influenced by

2003: major revision and SRR
refinement, introduction of
ICD-10 coding®

Lithuania National 2011: piloting;* AR-DRG* NA NA NA
social health  7012: national
insurance implementation as payment
scheme?’ method?

Mexico National NA (late 1990s)” Self-developed  2011: 700* NA NA
social health and based on/
insurance influenced by
scheme (for HCFA-DRGs™!
formal sector
workers)”

Mongolia National 2006: piloting Self- 2006: 22 Provider-specific budget cap™ Small number of
social health 2010: national developed™ 2010: 115% DRGs*
insurance”™  implementation as payment

method*

Poland® National 2008: piloting British HRGs* ~ 2008: 518 NA Piloting in selected
social health  9009: national 2012: 519% hospitals (6 months)
insurance™ implementation as payment then national

method?’ pilot with DRGs
for reporting only
(6 months)*”

Romania National 1999: piloting Until 2007: Until 2007:499  Hard budget cap for hospital Piloting in selected
social health  2004: national HCFA-DRG DRGs sector; additionally provider- hospitals, number
insurance™ implementation as payment  Since 2007: Since 2007: specific hard budget cap based ~ of pilot hospitals

method” AR-DRG (ICD- 665 DRGs™ on volume; budget transfers incrementally
2005-2010: extension of the  10-based) between providers possible® increased from 1 to

Bull World Health Organ 2013;91:746—756A

system to different hospital
types (Ministry of Defence
and private hospitals
excluded)®

doi: http://dx.doi.org/10.2471/BLT.12.115931

23 between 1999
and 2002*°

(continues. . .)
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Country Purchaser(s) Year when DRG-based DRG variant No. of case Expenditure/ Type of DRG
paying via payment piloted/ (and changes)  groups (and volume ceilings piloting
DRG introduced development)®

Thailand i) UCS: i) UCS: 2001: piloting HFCA-/AR 2011:2450 i) UCS: hard budget cap i) UCS: piloting
tax-financed 2002: national DRG-based, (ICD-10- in hospitals of 10
social health  implementation as payment  later Thai based), plus provinces and for
insurance method versions 54 TMHCC and 100 accident DRGs*

2003, 2007, 2010, 2011: 41 sub-acute/
fi it -acut . ,

ii) CSMBS: re nemerﬁ § o ;gtri]eict;‘e' ii) CSMBS: no budget cap™ ii) CSMBS: different
contribution- !‘) CSMBS: 20(,)7‘ national base rate for each
based social IMPlementation as payment hospital’
health method*'*
insurance®’*

The former  National 2009: national AR-DRG" 666" NA Shadow billing“*

Yugoslav social health implementation, basis for

Republicof  insurance hospital budgets®

Macedonia  scheme*

2010: extension to

psychiatric and private

48

hospitals

AR-DRG, Australian refined DRG; CSMBS, Civil Servant Medical Benefit Scheme; DRG, diagnosis-related group; HCFA-DRG, Health Care Financing Administration DRG;

HRG, Health Care Resource Group; ICD-10, International Classification of Diseases, tenth revision; INA-DRG, Indonesia DRG; NA, not available; TMHCC, Thai mental health

case mix classification; UCS, Universal Coverage Scheme; UNU, United Nations University.

@ Croatia, Estonia, Hungary and Poland were middle-income countries when the DRG-based system was developed and introduced but moved to the high-income
country group in 2008, 2006, 2007 and 2009, respectively.

® Year given if known and/or if a change of number of groups has taken place.

¢ Shadow billing: DRGs used for reporting and (mock) billing, though actual reimbursement is still according to the previous payment system.

other hand, Indonesia and Thailand have
1077 and 2700 case groups, respectively.
A higher number of groups may reflect
a more sophisticated health-care system
that provides a greater variety of ser-
vices. On the other hand, fewer groups
could also signify that the groupings are
deliberately broader, which increases the
need for efficient use of resources on the
provider side.

Finally, only Kyrgyzstan® was found
to apply adjustment factors to calibrate its
payment system for different provider lev-
els and for different regions. In addition,
the country trialled a higher base rate at
the regional level for patients who were
exempted from formal co-payments.*

Ceilings

The base rate value is ultimately a reflec-
tion of the overall amount of funding
available. Thus, establishing an explicit
budget and setting volume ceilings are
equally important in guiding hospital
management. All countries for which
information is available do indeed have
a ceiling in place. The purpose of volume
or budget ceilings as a policy lever is to
contain costs, but their effects can vary. In
Hungary, for example, the negotiated vol-
ume levels decreased over the years and,
as a result, waiting periods increased."
In Mongolia, hospital volume ceilings
have created an incentive to exhaust the
maximum volume set.” This might easily
lead to unnecessary admissions. Flexible

750

case volume allocations across hospitals
depending on utilization rates within a
global ceiling, such as in Romania,” are
another possibility. Yet, the incentive
for a hospital to increase its case volume
remains. In Thailand, on the other hand,
the base rate varies in accordance with the
overall number of cases to stay within the
total budget.®”

Adaptation

The final step upon choosing a DRG-
variant is the process of adapting it to
a specific country context. This applies
primarily to cost weights but also to
case grouping in the case of an imported
system. Adaptation is needed because
the cost structure of delivering acute care
may vary considerably across countries,
depending on their level of technology
and the degree of labour applied. If cost
weights are inadequately adjusted, it
may create the wrong incentives. Most
countries have in fact undertaken some
adjustment of cost weights to their coun-
try context. For example, Kyrgyzstan™
and Poland”” used the costing data that
were available before the introduction
of the DRG-based system for their case
weight adjustment. In Croatia, costing
studies were conducted for this purpose,"
whereas The former Yugoslav Republic of
Macedonia took the cost weights from
Croatia’ and adjusted them to its own
context. In contrast, in Romania cost
weights were not adjusted in accordance

with the clinical reality and this created
the incentive to up-code in various medi-
cal specialties.”

Implementation issues
Piloting

To pilot a DRG-based payment system, a
country can begin with any of the follow-
ing paths or a combination thereof: (i) a
limited number of hospitals; (ii) a subset
of hospital cases paid by DRGs; (iii) a
subset of costs; (iv) shadow billing (i.e.
DRG claims are sent in and a mock bill
is provided to inform the hospital of its
potential remuneration amount); or (v) a
hospital-specific base rate is gradually
converted to a nationwide rate. We found
that, like most high-income countries be-
longing to the Organisation for Economic
Co-operation and Development, all coun-
tries piloted DRGs before implementing a
DRG-based payment system nationwide
(Table 2).* The piloting and extension
period usually spread over several years.
Most countries chose a combination of
piloting paths, but the most frequent one
was the first option mentioned here - a
limited number of hospitals. The last op-
tion - a hospital-specific base rate that
was gradually converted to a nationwide
rate — was not followed by any country. In
some of the countries in the exploratory
stage, DRGs have been used so far for case
classification only, but not for payment,
particularly in Latin America (Table 3).
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Table 3. Countries piloting or exploring a hospital payment system based on diagnosis-

related groups (DRGs)

Country Design and implementation

Argentina® DRGs used by some hospitals for reporting and analysis

Bulgaria®®! Introduction of a DRG-based payment system under discussion

Chile>* Research trials started in early 2000s for reporting in selected hospitals
based on AP-DRGs; more recent trials under ministerial guidance favour
IR-DRGs

China™* AR-DRGs trialled in selected hospitals for recording and in others for
shadow billing;? also case classification development

Colombia** DRGs used by some hospitals for reporting and monitoring since mid-
2000s

Costa Rica® DRGs used for reporting nationally since1998; 999 DRGs based on

HCFA-DRG updated with ICD 10

Islamic Republic of ~ Research trials mapping inpatient cases of selected hospitals with AR-

Iran®'= DRGs

Latvia® Introduction of a DRG-based payment system based on NordDRGs
envisaged for 2014°

Malaysia®*’ DRG-based payment system based on UNU-grouper is under

discussion; trials already conducted in selected hospitals

Montenegro® Introduction of a DRG-based payment system under discussion

Republic of Introduction of a DRG-based payment system under discussion;

Moldova®*"° unlimited AR-DRG license purchased 2012

Serbia” Introduction of a DRG-based payment system based on AR-DRGs
planned; ongoing trials in selected hospitals

South Africa’ DRGs used by some hospitals and managed care companies for own
analysis; introduction of a DRG-based payment system under discussion

Tunisia” Implementation of a DRG-based payment system based on GHM (the
French DRG variant) in selected hospitals for a limited set of diagnoses
in 2007

Turkey”*” Introduction of a DRG-based payment system based on AR-DRGs
decided upon after a research and trial period (2005-2009); currently
hospitals receive global budgets and 10% of hospital budgets are
allocated according to DRG-derived case mix since 2011; incremental
increase planned®

Uruguay’®”’ Research trial of IR-DRGs in one hospital; further research on feasibility
of a DRG-system based on UNU-grouper

Viet Nam’8”? Research trial of 4 DRGs in selected hospitals; ongoing data collection

for development of a UNU-grouper based DRG-system

AP-DRG, all patients DRG; AR-DRG, Australian refined DRG; GHM, Groupes Homogénes des Malades; HCFA-
DRG, Health Care Financing Administration DRG; ICD-10, International Classification of Diseases and Related
Health Problems 10th Revision; IR-DRG, international refined DRG; UNU, United Nations University.

¢ Shadow billing: DRGs used for reporting and (mock) billing, though actual reimbursement is still

according to the previous payment system.

® U Mitenberg & E Mikits, personal communication.

¢ U Basara, personal communication.

(apacity needed to start the DRG system

If specific information technology re-
quirements and a data generation system
for case payments are already in place
before a DRG-based system is introduced,
as was the case in The former Yugoslav
Republic of Macedonia, the shift to DRGs
will be much easier.” However, during
the introduction and piloting phases
especially, generating clinical and costing
data and linking them via an appropriate
information technology system can prove
difficult. This difficulty is inherent in that
the availability of data on diagnosis is a
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prerequisite for DRG-based payments,
but the systems needed to generate the
necessary data are not usually set up until
a DRG-based system is already in place.
For example, in an Estonian Health Insur-
ance Fund publication it was noted that
providers were only motivated to apply
the coding scheme once DRGs were in
place as a payment system.'” An interest-
ing way of enhancing provider coopera-
tion was used in Kyrgyzstan, where the
introduction of DRGs was accompanied
by performance-based staff bonuses that
improved providers’ acceptance of the
system.”

doi: http://dx.doi.org/10.2471/BLT.12.115931
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In other countries, a lack of stan-
dardized and systematized data genera-
tion and coding has been slowing down
the introduction of DRGs. In the Viet
Nam pilot, for example, the relevant
input data were recorded at the hospi-
tal level but scattered among different
work stations within the hospitals and
were thus not fully ready to be used in
a DRG-based payment system.”” When
new coding methods and data generation
tools are introduced, extensive training
of medical staff becomes necessary, as
specifically reported in Estonia'®, the
Islamic Republic of Iran,* Serbia” and
Viet Nam.”® In Thailand, for instance, it
was recommended to train coders after
reports that a high proportion of DRGs
were being wrongly assigned.* This ex-
ample underscores the need for auditing
of DRG-based payment systems to detect
errors in coding practices. Incorrect
coding practices can be overcome with
training, but fraudulent coding practices
also occur and call for regular coding
practice audits. Thus, piloting should also
be viewed as a way to eventually develop
the necessary capacity.

Integration of private sector providers

In many countries, DRG-based payments
apply to both public and private sector
providers. In fact, the shift from budget
allocations to DRG-based payment sys-
tems makes the inclusion of the private
sector in the provision of services - i.e.
publicly financed services — more ap-
pealing. Yet, when a purchaser offers
different reimbursement for private sec-
tor services, the implications are many.
For one thing, the expected efficiency
gains of a DRG-based payment system
are then limited to the public sector. In
addition, there is no fair competition
between public and private providers.
For example, in Romania,” DRG-based
payments apply only to public providers,
whereas private providers are paid on a
negotiated fee for services.

When calculating DRG tariffs for
private providers, the fact that these do
not receive supply-side financing from
the government should be borne in mind.
In Mongolia, however, the DRG base rate
for private providers was only 50% the
rate applied to the public sector, with
balance billing permitted at the provid-
ers own discretion.” Regulating - and
prohibiting - balance billing is thus
important for protecting patients from
excessive user charges but may create in-
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centives for providers to charge informal
payments if DRG rates are below costs.

Hospital autonomy

To respond to incentives to improve
efficiency - i.e. streamline the use of
resources and shift resources to their
most effective use — hospitals need a
certain degree of autonomy in manage-
ment and spending. Essentially, it is
important to delink hospital financing
from public finance administration,
and most countries have done so. For
example, in Poland the legal status of
all hospitals was changed to that of
independent institutions in the course
of health system reforms.”” Similarly, in
Estonia all hospitals have been operating
independently under private law since
2001.° In contrast, Mongolian hospitals
continue to run and report with a line-
itemized budget logic and have limited
autonomy,” and Kyrgyzstan is reportedly
struggling in its efforts to delink hospital
financing from public finance.*

Discussion

Countries can choose between pre-existing
DRG system variants (“importing” such
systems) and developing their own. Adapt-
ing an imported DRG variant might imply
sacrificing coherence in design, whereas
self-developed systems can start out as a
simpler alternative. However, these two
options are divided by a very fine line and
are really the extremes of a continuous
scale, since major adaptations are required
when an existing DRG variant is imported.
In general, however, a country will probably
need to invest more resources if it chooses
to develop its own system. For example,
Estonia’® and Lithuania,” two small coun-
tries, decided not to develop their own
DRG classification systems because it was
considered too resource-intensive. On
the other hand, larger countries, such as
Indonesia** and Thailand," implemented
self-developed DRG-based systems for the
most part and China’** also seems to be
leaning towards a self-developed system.
The choice of a specific DRG variant
depends on many factors. They have to
do with the specific country context, the
influence of external funding agencies,
the degree of regional cooperation and
exchange with neighbouring countries, and
the time when the system is introduced.
For example, the Scandinavian NordDRGs
are found in Estonia and Latvia, whereas
AR-DRGs (AR for “Australian Refined”)
were introduced in Slovenia® and later
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applied or explored in other countries of
south-eastern Europe, such as The former
Yugoslav Republic of Macedonia* and
Romania.”” Countries that began devel-
oping DRGs in the early 1990s, such as
Kyrgyzstan and Hungary, were probably
influenced by the American HCFA-DRG
system because this was the one most read-
ily accessible at the time.

There seems to be an important role
for governments. In every country, once the
types of hospitals to which the DRG-based
payment system would apply had been
decided, the use of DRGs for remuneration
was made mandatory. Similarly, all DRG-
based payment systems, whether estab-
lished or under pilot testing, are operated
by public health insurance schemes, with
Latin America being somewhat unique in
that the hospitals contributed to fostering
DRG development. Moreover, government
health expenditure plays a crucial role as
well. At the time when DRG-based systems
were implemented, government health
expenditure was about two thirds of total
health expenditure in all countries except
Indonesia, Kyrgyzstan and Mexico. In
contrast, in countries piloting or exploring
the possibility of establishing DRG-based
systems of payment, government expen-
diture on health is usually less than 66%
of total health expenditure; it is more than
this share in only 6 of the 17 countries.
This suggests that an established health
financing system based on pooling and
prepayment is necessary for the launching
of such payment reforms.

Many of the schemes seem to be
constrained by tight funding. DRG-based
tariffs and payments are often perceived
or reported as being too low. This is the
case in Kyrgyzstan,* The former Yugoslav
Republic of Macedonia (Lazarevik personal
communication, 2011), Mongolia™ and
Romania.” Tight funding - or underfund-
ing — make it very difficult to implement
DRGs because providers are less likely to
cooperate. Thus, it is critically important
to collect cost data to ensure adequate
reimbursement, facilitate acceptance of a
DRG-based payment system, and encour-
age provider cooperation.

Several countries, such as Hungary,
Indonesia, Mongolia and Thailand, have
multiple health insurance schemes, in ad-
dition to government budget allocations
to providers. The existence of fragmented
purchasing arrangements with different,
often non-aligned, provider payment
systems is not a problem specific to DRG-
based hospital systems. However, it does
also become a concern in the context of a
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DRG-based payment system when there
are conflicting incentives at the hospital
level. For example, budget allocations
may be based on the number of beds
and staff members, whereas DRG-based
systems incentivize fewer inputs per case.
Or hospitals can find the remuneration
schemes and rates of one purchaser more
attractive financially than those of another.
The Thai civil servant medical benefits
scheme offers an example. In contrast to
the Thai Universal Coverage Scheme, it
receives higher DRG-based tariffs to which
no budget ceiling applies.”” Similarly, the
Indonesian insurance scheme for formal
sector employees remunerates providers of
inpatient care on a fee-for-service basis,”
a payment method frequently preferred
by providers. Hence, the most important
thing is for purchasing mechanisms to be
aligned with each other. Finally, extensive
pooling and a large financial or case volume
for DRG-based payments may be prefer-
able. Yet the example from Kyrgyzstan has
shown that even if a small share of the costs
is reimbursed via DRGs (but with a high
case volume), substantial impact can result
from the way the DRG payment system is
designed.’

Although the challenges are many,
initial signs of success are emerging. Ac-
cording to Health Insurance Fund sources,
in The former Yugoslav Republic of Mace-
donia the DRG-based payment system
has resulted in a decrease in the number
of hospital beds and in the average length
of inpatient stay and is widely accepted by
providers.” In Kyrgyzstan, capacity for
inpatient care was considerably reduced.’
The introduction of a DRG-based system
in Croatia also reduced the average length
of stay but had little impact on volume and
no adverse effect on quality.”> Moreno-
Serra and Wagstaff’® have assessed the
shift from input-based budgeting to
case-based payment methods in several
countries of eastern and central Europe
and central Asia. Although they assessed
all case-based payment systems and not
just those based on DRGs, overall they
found a decrease in average length of stay
and no increase in hospital admissions,
but there was an increase in inpatient
expenditure per case.

Study limitations

A major limitation of our study lies in
the nature of much of the data used.
Some were obtained from the non-peer-
reviewed and grey literature or through a
Google search. The Google search is not
fully replicable because search results can
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change very quickly. Hence, our study is
more of an overview than a systematic
review. Moreover, the language restric-
tions we imposed may have also resulted
in the omission of country publications
in other languages.

Conclusion

This overview shows that low- and mid-
dle-income countries in all parts of the
world are using DRG-based payment sys-
tems to remunerate health-care providers.
Overall, a DRG-based payment system is
administratively and technically complex
and its effective operation hinges on vari-
ous institutional and organizational con-
ditions.® Nonetheless, the introduction of
a DRG-based payment system should be
seen as a dynamic developmental process
during which these conditions can be met
incrementally. Research stemming from
specific countries is needed to further
explore the potential effect of various

aspects of DRG-based systems design and
policy levers.

Our findings suggest that, if a coun-
try decides to introduce a DRG-based
payment system, health financing should
come primarily from public rather than
private sources.” Piloting the system, par-
ticularly through selected hospitals and in
combination with shadow billing and/or
selected DRG groups, is advisable. If an
existing DRG variant is imported, careful
attention should be given to adjusting it
to the local context. Eventually DRGs
should be applied to as many different
inpatient care providers as possible to
avoid creating undesirable incentives.
Finally, provider cooperation needs to
be promoted to enhance appropriate data
generation and claims management. Ad-
ditionally, some form of expenditure or
volume ceiling would help to incentivize
the efficient use of resources.

Ultimately, the introduction of a
DRG-based system is part of a long path

Research
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of continuous development and adjust-
ment of provider payments. It might
involve combining different provider
payment mechanisms to arrive at the
optimal mix of incentives, as has been
done in many advanced health financing
systems. ll
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Résumé

Systemes de paiement des hdpitaux basés sur des groupes homogénes de diagnostic: expérience dans les pays a revenu faible et moyen

Objectif Cet article donne un apercu complet des systemes de paiement
des hopitaux basés sur les groupes homogenes de diagnostic (DRG) dans
les pays a revenu faible et moyen. Il examine également les questions de
conception et de mise en ceuvre, ainsi que les défis associés auxquels les
pays font face.

Méthodes Une recherche documentaire sur les articles portant sur les
systemes de paiement basés sur les groupes homogenes de diagnostic
dans les pays a revenu faible et moyen a été menée en anglais, francais
et espagnol dans Pubmed, la Bibliothéque régionale de I'Organisation
panaméricaine de la Santé et Google.

Résultats Douze pays a revenu faible et moyen ont des systemes de
paiement basés sur les groupes homogénes de diagnostic et dix-sept
autres pays sont en phase pilote ou exploratoire. Les pays ont fait un choix
dans une vaste gamme de modeles de groupes homogénes de diagnostic
importés ou développés par eux-mémes, et la plupart des pays ont adapté
ces modeles a leurs contextes particuliers. Tous les pays ont défini un
plafond de dépenses. En général, les systémes ont été testés en phase pilote

avant détre mis en ceuvre. La nécessité de répondre a certaines exigences
en termes de normalisation des codes, de disponibilité des données et
de technologie des informations a rendu la mise en ceuvre difficile. Les
prestataires de service du secteur privé nont pas été pleinement intégrés
mais la majorité des pays ont réussi a dissocier le financement des hopitaux
de la budgétisation des finances publiques.

Conclusion Bien quiil soit nécessaire dobtenir davantage de preuves sur
Iimpact des systémes de paiement basés sur les groupes homogénes
de diagnostic, nos résultats suggérent que (i) la plus grande partie du
financement des soins de santé devrait provenir du public plutét que du
privé; (ii) il est recommandé de tester d'abord les systemes en phase pilote
et détablir des plafonds de dépenses; (iii) les pays qui importent un modele
existant d'un systeme basé sur les groupes homogenes de diagnostic
devraient étre conscients de la nécessité de les adapter a leurs spécificités; et
(iv) les pays devraient promouvoir la coopération de prestataires de service
pour la production appropriée des données et la gestion des réclamations.

Pesiome

Cucrembl nnatexei B 601bHULLAX N0 KNMHUKO-CTATUCTUYECKUM rpynnam: onbIT CTPAH C HUSKUM U CPeAHUM YPOBHEM [10X010B

Llenb [JaHHbBIN JOKYMEHT COAEXMT NOSHbIN 0630p CUCTEM MAaTEXEN Mo
KIMHMKO-CTaTUCTUYecKmM rpyrnam (KCP) B CTpaHax C HU3KMM 1 CpeaHmm
YPOBHEM A0XOA0B. Kpome Toro, B Hem 1cCeAytoTCA BOMPOCh CTRYKTYPb
CUCTEMbI U ee BHEIPEHWA, @ TakKe MPOo6/ieMbl, C KOTOPLIMI CTaKUBANMCh
HEeKOTOpble CTPaHbI.

Metopbl ViccnenoBaHne nutepatypbl N0 CUCTEMAM MnaTexen ana
Pa3NNYHBIX KIMHUKO-CTAaTUCTUYECKMX TPYNN B CTPaHax C HU3KNM
N CpefHUM YPOBHEM [10X0Aa OblIIO NPOBEAEHO Ha aHTNMNCKOM,
dpaHLy3CKOM M MCMAHCKOM A3blKax C MOMOLLbIO TEKCTOBOW 6a3bl JaHHbIX
Pubmed, pervioHanbHo 61bnmnoTekm NaHame prkaHCKOM OpraHu3aLm
3APaBOOXPAHEHNA U MOUCKOBOTO cepaica Google.

Pesynbratbi B jBeHaLaTV CTPaHaX C HY3KIM 1 CPEAHVIM YPOBHEM A0XOa
CUCTEMBI MaTeXeN Ana KIMHUKO-CTaTUCTUYECKX TPy BHeAPEHD!, a
B ellle cemMHafLUaTV CTpaHax HaxoAATCA Ha CTaguy MUIOTHOTO MpoeKTa
N nccnenosaHnA. CTpaHbl MCMob30Banv PasvyHble 3aMMCTBOBAHHbIE
1 CaMOCTOATENbHO paspaboTaHHble mogenn KCI, v MHorne 13 Hux
NPUCNOCOBUNYM TaKMe MOfeNM K CBOUM cnelmdruuecknm ycnosmam. Bo
BCEX CTpaHax Obln YCTaHOBNEH BepPXHWIA npeaen pacxonos. O6bYHO

NPOBOANIOCH MCMbITaHNE CUCTEMbI Nepes ee BHEAPEHWEM, KOTOPOe
OCNIOXHANOCH HEOOXOAMMOCTBIO COOTBETCTBMA ONpeaeseHHbIM
TpeboBaHMAM B BONPOCax CTaHAapTM3aUmmM Koaa, AOCTYMHOCTM
[aHHBIX ¥ MHOOPMALMOHHBIX TEXHONOMM. YacTHble Bpaun He Obliu
MOAHOCTBIO MHTErPYPOBAHbI, HO BONBLIMHCTBY CTPaH YAanoch OTAENUTb
dVHaHCKPOBaHWe 6ONBbHULL OT FOCYAAPCTBEHHDBIX GVHAHCOB.

BbiBOoA HecmoTps Ha TO, UTO HEOOXOAMMO CObpaTh OOMblIE AaHHbIX
ANA onpeaeneHna BInaHna cuctem nnatexeit no KCI, no pesynsratam
Halero UCcneaoBaHUA MOXHO CAienatb BbIBOAbI, YTO (i) 6onbwas
YacTb PUHAHCMPOBAHMA 3[PAaBOOXPAHEHNA NONKHA OblTb CKopee
roCyAapPCTBEHHOM Yem YacTHOW; (if) pekoMeHAyeTCA MpOoBECTM UCTbITaHme
CUCTEMBI, YTOOBI ONpPefeniTb BEPXHWIA Npeaen pacxoos; (i) cTpaHbi,
3aMMCTBYIOWME Yxe CyllecTBylolwme BapmaHTel cuctem KCI, 4omxHbl
NPVHUMATL BO BHUMAHWE HEOOXOAMMOCTb NPUCTOCOBNEHMA CUCTEMD;
1 (iv) CTpaHbl A0MKHBI CNOCOOCTBOBATL B3aMMOLAENCTBIIIO MOCTaBLUMKOB
MEANLMHCKIX YCIYT B BOMPOCAX MosyyYeHns COOTBETCTBYIOWMX AaHHbIX
11 PaCCMOTPEHME NPETEH3MN.

Resumen

Sistemas de pago hospitalario basados en grupos relacionados por el diagndstico: experiencias en paises de ingresos bajos y medianos

Objetivo Este documento ofrece una vision global de los sistemas de
pago hospitalario basados en grupos relacionados por el diagnéstico
(GRD) de paises de ingresos bajos y medianos. Ademas, se analizan los
problemas de disefio y ejecucion, asi como los desafios relacionados a
los que se enfrentan los pafses.

Métodos Se llevo a cabo unainvestigacion bibliogréfica eninglés, francés
y espanol de trabajos sobre los sistemas de pago basados en GRD de paises
de ingresos bajos y medianos a través de Pubmed, la Biblioteca Regional
de Medicina de la Organizacién Panamericana de la salud y Google.
Resultados Doce paises de ingresos bajos y medianos tienen sistemas
de pago basados en GRDy otros 17 se encuentran en fase experimental
oexploratoria. Los paises han realizado una seleccién de entre un amplio
abanico de modelos de GRD importados y de desarrollo propio v la
mayorfa han adaptado estos modelos a sus contextos locales. Todos
los paises han establecido limites de gasto. En general, se pusieron a
prueba los sistemas antes de su aplicacion. La aplicacién se ve dificultada

por la necesidad de cumplir con ciertos requisitos en términos de la
normalizacion de la codificacién, la disponibilidad, la informacién y
la tecnologia de la informacion. Los proveedores del sector privado
no se han integrado plenamente, pero la mayoria de los paises han
logrado desvincular el financiamiento hospitalario del presupuesto de
las finanzas publicas.

Conclusion Aunque se necesitan mds pruebas sobre el impacto de los
sistemas de pago basados en GRD, nuestros resultados sugieren que (i) la
mayor parte del financiamiento sanitario debe ser publicoy no privado,
(if) se recomienda poner a prueba los sistemas previamente y establecer
limites de gasto, (iii) los paises que importan una variante actual de
un sistema basado en GRD deberifan tener en cuenta la necesidad
de adaptacion, y (iv) los paises deben promover la cooperacion de
los proveedores a fin de que la generacién de datos y la gestion de
siniestros sean adecuadas.
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Table 1. Health expenditure indicators® for 2010

Countries Countryincome  GDP per THE as GGHE as Social GGHE as GGHE as percentage
classification® capita percentage  percentage  security funds percentage  of THE in year when
(US$) of GDP of general  as percentage of THE DRG-based payment
government of GGHE system was
expenditure introduced
With DRG system
Croatia HI (2008) 13739 7.8 17.7 91.0 84.9 84.9 (2009)
Estonia HI (2006) 14146 6.0 1.7 91.2 78.7 66.8 (2004)
Hungary HI (2007) 12863 7.3 10.3 84.3 69.4 84.0 (1995)
Indonesia LMI 2946 26 7.8 13.9 49.1 49.1 (2010)
Kyrgyzstan LI 865 6.2 10.7 67.3 56.2 41.1(2001)
Lithuania UMI 11100 52 12.6 829 73.0 71.3(2011)¢
Mexico UMI 9547 6.3 12.1 554 489 47.8(1999)
Mongolia LMI 2207 54 8.0 414 55.1 55.1(2010)
Poland HI (2009) 12292 7.5 11.9 83.7 72.6 72.3 (2009)
Romania UMI 7673 56 108 807 78.1 75.1 (2004)
Thailand UMI 4614 39 12.7 10.1 75.0 63.5 (2002)
The former Yugoslav UMI 4470 7.1 129 917 63.8 66.5 (2009)
Republic of Macedonia
Piloting or exploring
a DRG system
Argentina UM 9163 8.1 14.7 594 54.6 =
Bulgaria UMI 6333 6.9 9.8 64.6 54.5 =
Chile UMl 11901 8.0 16.3 14.2 482 =
China UMI 4358 5.1 12.1 64.7 536 =
Colombia UMI 6223 7.6 20.1 464 72.7 =
Costa Rica UMI 7419 10.9 29.0 86.2 68.1 =
Islamic Republic of Iran UMI 5655 56 10.5 55.3 40.1 -
Latvia UMI 10735 6.7 9.2 0.00 61.1 =
Malaysia UMI 8373 44 9.2 0.7 555 =
Montenegro UMI 6346 9.1 13.6 979 67.2 -
Republic of Moldova LMI 1630 1.7 13.1 88.1 458 -
Serbia UMI 5270 104 14.1 94.2 619 =
South Africa UMI 7255 8.9 1.9 2.5 441 =
Tunisia UMl 3832 6.2 10.7 484 543 =
Turkey UMl 10060 6.7 12.8 60.1 75.2 =
Uruguay UMl 11953 84 204 58.8 67.1 =
Viet Nam LMI 1212 6.8 7.8 36.0 37.8 —

DRG, diagnosis-related groups; GDP, gross domestic product; GGHE, general government expenditure on health; Hl, high-income; LI = low-income; LMI, lower-middle-
income; THE, total health expenditure; UMI, upper-middle-income; US$, United States dollar; WHO, World Health Organization.
¢ World Health Organization (WHO) national health accounts estimates.
® World Bank income classification. Figures in parentheses indicate the year when the country entered the classification shown.

¢ Earliest available data.

d | atest available data (introduction in 2012).
Source: Latest data available: WHO 2012 (data for 2010); World Bank 2013 (data for 2011).
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