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EXECUTIVE SUMMARY

Introduction

The national Health Equity Fund (HEF) system

is Cambodia’s most significant social security
scheme, covering the poorest one-fifth of the
national population (three million out of 15
million).” During the last 15 years, the HEF
system has been scaled up from an initial two
health districts to national coverage of public
health facilities, including every referral hospital
(RH) and every health centre (HC).

The HEF system was designed to increase
access to health services for the poor, initially
only at RHs. While the introduction of user
fees at public health facilities in 1996 provided
important incentives and operating revenues
at the facility level, it also created a barrier to
access to health care for the poor. With donor
partner support, the Cambodian Ministry

of Health (MOH) adopted the HEF system

to overcome this barrier by exempting the
poor from user fees and directly reimbursing
facilities for the cost of exemptions provided.
The HEF system therefore acts also as a
demand-side financing mechanism for public
health facilities (while the health budget
remains the main source of funding for these
facilities).

HEF beneficiaries are identified either through
the national Identification of Poor Households
Program (IDPoor) carried out through the
Ministry of Planning, which is a standardized
process of identifying poor households or
through post-identification, which is used at
RHs to identify poor patients who have not
been pre-identified. HEF beneficiaries now
receive: all medical services available at RHs
and HCs without user fees; transportation
costs for attending RH care or delivery services
at HCs; daily food allowances for caretakers of
patients admitted to RHs; and a funeral benefit
in case of death while receiving treatment at
an RH.

The HEF system is described in Figure 1. It is
co-funded by government taxation revenues
and donor funding pooled nationally and is
managed within each district by a local non-
government organization (NGO) known as an
HEF Operator. The HEF Operator reimburses
facilities through cased-based payments. The
HEF system is available only at public health
facilities, use of which is limited; less than
one in four (23.5%) of ill or injured people
seek care first at a public facility (64% at a
private practitioner and 13% using self-care,
traditional healers or other providers).2

The scaling up of HEF coverage has been
supported by a process of research and analysis
of their effectiveness, although some gaps in
the literature remain. A 2010 comprehensive
literature review? suggested that the HEF
provided access to services for the poor, raised
utilization levels at government facilities, acted
as a significant source of additional revenue
for public health facilities and reduced (but did
not eliminate) debt for health care. This latter
finding is consistent with a more recent 2013
analysis of the Cambodia Socio-Economic
Surveys, which found that the HEF reduced

the amount (but not the incidence) of out-
of-pocket expenditure on health by 35%

on average with a larger effect for poorer
households.* While these studies point to the
HEF system’s positive impact on reducing out-
of-pocket expenditure and debt incurred by the
poor, to date there has been no comprehensive
national assessment of the impact of the HEF
on its primary purpose — increased access to
health services for the poor.

! Total number of the eligible poor as identified by the IDPoor count, derived from the national HEF Operational Database membership database

for the period May 2014 to April 2015.
2 Cambodia Socio-Economic Survey 2014.

3 Annear P. 2010. A comprehensive review of the literature on health equity funds in Cambodia 2001-2010 and annotated bibliography. Health
Policy and Health Finance Knowledge Hub, Nossal Institute for Global Health. Melbourne.

4 Flores G, Ir P, Men CR, O'Donnell O, van Doorslaer E. 2013. Financial protection of patients through compensation of providers: the impact of
Health Equity Funds in Cambodia. Journal of Health Economics, 32:1180-1193.
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Methods

Our study aimed to assess the impact of the
HEF system on utilisation of services at RHs
and HCs nationally. We used measures of
health service utilisation as the most accurate
indicator of access to health care available in
existing national data. We contend that if the
poor are represented in utilisation numbers
through the HEF in proportion to their share in
the total population then the HEF is shown to
have provided access to care for the poor.

We first made a brief analysis of HEF member
characteristics and service utilization to
understand more fully the beneficiary
population. National utilization data were then
analysed in two ways, as summarised

in Figure 2:

1. Comparing HEF members and non-
members at public health facilities where an
HEF was operational,

2. Comparing utilization patterns at public
health facilities with and without an HEF.

The second part of the analysis took advantage
of the natural experiment that occurred as

the HEF system was developing and HEFs had
begun to operate in a large number of, but not
all, districts.

Two sources of existing, routine data were
used: the national HEF Operational Database
of member utilization; and the national Health
Management Information System (HMIS).
Both were used for the first component of
the analysis. For the second component, the
HEF Operational Database was used to define
the presence of an HEF and the HMIS was
used to gather data on utilization, defined

as visits to the inpatient department (IPD),
visits to the outpatient department (OPD) and
newborn deliveries at RHs, and as new OPD
consultations and newborn deliveries at HCs.

The HMIS provided monthly data for analysis
from January 2006 to December 2013, totaling
96 months. These data were available for the
following facilities by December 2013:

e 62 out of a total of 79 RHs nationally, 73%
of which (45 hospitals) had commenced an
HEF scheme at some point during 2006-
2013; and

e 1,081 out of 1,088 HCs that were
operational by 2013, 40% of which (476
HCs) had commenced an HEF scheme at
some point during 2006-2013.

These data provided the opportunity for a
rigorous analysis using the difference-in-
difference quantitative method. In bivariate
analysis, a t-test was used to compare each
outcome indicator in aggregate terms (across
the whole eight years) and by year between
facilities with and without an HEF.

Multivariate analyses were used to investigate
HEF impact on utilization. The multivariate
analyses controlled for changes in population
size, as well as the impact of other
interventions, including: vouchers for maternal
and child health services; performance-based
contracts between the MOH and public health
facilities to improve staff performance and
service delivery; and the Government’s subsidy
scheme (Subo) that reimburses public health
facilities for the cost of user fee exemptions
for the poor (but not other costs such as
food, travel and accommodation). Further
information on the models used is available in
the full research report. The analysis excluded
cases where data were missing.

POcid Jenen
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Structure of the national HEF system ¢.2015
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RESULTS

Population coverage

In line with population growth, both the
number of ODs and HEF facility coverage
nationally expanded over time. By April 2015,
HEF coverage included 65 out of a total of 81
ODs nationally, scaled up to coverage of all 94
ODs operational by the end of 2015. During
May 2014-April 2015, 3,229,044 individuals
were identified nationally (across all 94 ODs)
through the IDPoor survey as eligible poor (HEF
members) and comprised the national cohort
for receiving HEF benefits.

Distance to facility

HEF patients travelled on average less than
10km to a health facility: 38% of all visits
where by patients living within 1 km, 75%
within 5 km and 98% within ten kilometers.
Patients travelled furthest for hospital services:
on average, patients travelled 20.7 km for RH
inpatient services and 23.3 km for outpatient
services. The most common distance travelled
to a HC was only 1.6 km, for outpatient

care at an RH 4.0 km, and for an inpatient
visit 11.7km. The large majority of distances
travelled were small, and consequently
proximity to a facility may be seen as a decisive
factor in raising utilization rates through the
HEFs.

Study Design

HEF patient profile

On average, HEF patients visiting health
facilities were 27 years old, with the outpatient
population slightly older (32) and the HC
population slightly younger (25). A large
number of facility visits were for infants and
children, suggesting that HCs are an important
sight for maternal and child health care.

For inpatient admissions, the average length
of stay was 6.6 days, and only 10% of stays
were longer than 10 days. This compares to

a national average of 4.9 days nationally for
hospitals outside of Phnom Penh, suggesting
that HEF benefits may encourage a longer stay
in hospital.

The large majority of reported health

facility visits (78%) were recorded simply as
consultations. Even so, it appears that 12%
of inpatient visits and 20% of outpatient
visits at RH level were for newborn deliveries.
Surprisingly, 8% of inpatient visits were
recorded as pneumonia. Almost 10% of HC
visits were for antenatal care or reproductive
health.

Health facility visits

Both the increased access to facilities by HEF
members and rapid increase in the number of
HCs covered by HEFs led to a steep rise in total

Total HEF member visits by facility type and year,
2006-2013
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1,000,000
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800,000
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facility visits by HEF beneficiaries during 2006-
2013. The total number of RHs covered by the
HEF nationally increased from 21/77 to 45/79
during 2006-2013 while the number of HCs
covered increased from 16/956 to 476/1,081.
Of the total number of facility visits during
2006-2013, 63% occurred at HCs and the
remainder was evenly split between RH IPD
and OPD departments.

Our analysis showed that 118,406 beneficiaries
or 4.6% of HEF members used RH inpatient
services between May 2014 and April 2015
across the 45 sampled districts where HEFs
operated, compared to 3.3% among the total
population who utilized public health services
across all 79 districts nationally. This reflected

a higher contact rate for RH inpatient services
for HEF members compared to the total
population (0.14 vs 0.03).°

The same was not true for outpatient
consultations at HCs; HEF members had a
slighter lower contact rate than the total
population (0.54 vs 0.66). The reason for this
is not known but may potentially reflect the
provision of HEF benefits at HCs only relatively
recently compared to RHs.

Summary of findings

Service

Proportion of
services supported
by HEF
at facilities

HEF-supported cases

The results of the analysis of utilisation by HEF
members at HEF-supported facilities are shown
in the following table. More than 20% of all
services measured at referral hospitals (RH)
were supported by HEF, and at or close to 20%
for services at HCs. We therefore conclude
that HEF members (the poor) access services

at hospitals at a greater proportion relative to
their population size, and at approximately the
same proportion at HCs.

The difference-in-difference analysis showed

a significantly higher utilisation of inpatient,
outpatient and newborn delivery services both
at hospitals and HCs with an HEF compared to
those without. The multivariate analysis also
showed that the effect of HEF on utilisation

of newborn deliveries at all facility levels was
greater when it was combined with voucher
programs.

HEF reimbursements

The average HEF reimbursement for an

IPD admission at an RH was 90,000 riels or
approximately USD 22.50 (inclusive, at current
exchange rates), while the average family
income in Cambodia is little over USD 3 per
day. The average reimbursement for an OPD
consultation at an RH was 15,000 riels or
USD 3.75. The average reimbursement for an
OPD consultation at an HC was 3,000 riels or
approximately USD 0.75 (inclusive).

Mean monthly number
of services
at facilities
with HEF

with HEF Vs

(c.f. of means)

Hospital IPD

Hospital OPD

Hospital newborn deliveries
HC new OPD

HC newborn deliveries

without HEF
(bivariate analysis)

64% 468 vs 139

22% 1,114 vs 259

31% 73 vs 24
13-20% 641 vs 518
15-20% 11.19 vs 9.96

ADRA Research Report 31 March 2016 9



DISCUSSION AND
CONCLUSION

Based on the results presented above, we

found that the presence of an HEF had:

e A positive relationship with increased access
to and utilisation of hospital IPD services
by the poor, and was particularly strong at
district RHs;

e A positive relationship with increased
uptake of OPD services at hospitals by the
poor;

e A positive relationship with increased
utilisation by the poor of hospital newborn
delivery services, which was particularly
strong at district RHs;

e A positive relationship with an increased
level of HC utilisation by the poor for
routine consultations and newborn
deliveries.

It is clear that proximity to a health facility is
an important factor in RH and HC utilization
for HEF members (particularly at the HC level).
While HEFs have reduced the financial barrier
to access to health services, it is the ongoing
process of extending the number of HCs and
RHs nationally that seems to have reduced
the physical barrier to access. This perhaps
indicates a virtuous relationship between
demand-side and supply-side improvements.
Wide variations in travel distance, however,
indicate that the process of providing physical
access is not yet complete.

The age distribution of HEF-patient visits to
facilities — heavily concentrated in the 0-5

and the 25-35 age groups — suggests the
possibility that HEF membership is of particular
value to mothers and their children. However,
the sex distribution of HEF patients was

not recorded in the membership database

and this conclusion therefore awaits further
investigation.

The patient profile data are very useful in
developing current strategies to improve the
quality of care at RHs and HCs. The longer
average length of stay (ALOS) enjoyed by HEF
patients may indicate improved quality of care
or may potentially reflect a ‘perverse incentive”

to increase revenues by prolonging hospital
stays, and this requires further investigation.

Internationally, a significant increase in
utilization levels at government facilities has
often accompanied the process of removing
user fees. In Cambodia, the HEF model shows
that providing funded exemption for the
poor is a sustainable alternative that has the
additional advantage of protecting health
facility revenues.

A particular outcome of our study concerned
the difficulties in using routine health systems’
data for scientific research purposes. While
the HMIS data revealed significant results

in increased utilisation, the construction of
the HEF members’ database as a record of
beneficiary health facility visits did not provide
the structure necessary for broader analysis.

The data suggests that the role of the HEF

is particularly significant in supporting IPD
hospital costs for the poor, which are the major
cause of catastrophic health expenditures,
health-related impoverishment and health-
related debt. HEF-supported inpatient cases at
hospitals remained a high proportion (65%)

of IPD visits despite the population of HEF
members remaining relatively stable as the
total catchment population increased (due to a
general decline in the level of national poverty).

This provides strong evidence that the HEF
system is effective in fulfilling its design
function of removing financial barriers to
access, providing access to health services and
raising the level of utilization of government-
subsidized health services (provided at public
health facilities) by the poor. While causality
between the presence of an HEF and increased
hospital and health centre utilisation could not
be demonstrated in this research, the findings
are supportive of further consolidation of

the HEF system and expansion of population
coverage.

10 National coverage and health service utilization by Health Equity Fund members, 2004-2015



It is clear that proximity
to a health facility is an
Important factor in RH
and HC utilization for
HEF members.
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Figure 1. Provinces of Cambodia, 2015
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INTRODUCTION

Cambodia’s Health Equity Fund (HEF) system
covers a population of three million of the
country’s poorest people out of a total
population of 15 million (2015)'" The district-
based HEFs are the largest and most significant
social security scheme in Cambodia in terms of
population coverage. During the last 15 years
they have been scaled up from an initial two
health districts and two referral hospitals (RH)
to national coverage of government health
facilities in every health district in the country,
including every RH and every health centre
(HC), by 2015.

Now with 25 provinces and an expanding
population (Figure 1), Cambodia is moving
towards middle income status after many years
of strong and consistent economic growth.
The Cambodian health system comprises a
pluralistic mix of public providers and various
types of private providers (including non-
medical providers). The public sector dominates
preventative services while a growing and
loosely regulated private sector principally
provides curative care.

The health infrastructure is expanding, with
the number of RHs and HCs growing each year
(Table 1). By December 2015 there were 79
RHs (outside the capital Phnom Penh), of which
25 were Provincial Hospitals (PH) and 54 were
district-level RHs, with a network of 1,141 HCs
for primary care. These facilities are financed
through a combination of government taxation
funding of salaries, drug supplies and recurrent
costs, user fees paid by patients and payments
through various demand-side financing
schemes.

The use of public health facilities at times of
illness is still limited, with the private sector
dominating. Only 23.5% of the ill or injured
people sought care first at a public facility
(64% at a private practitioner and 13%

using self-care, traditional healers or other
providers.” Consequently, the numbers used
in this report for utilization of health facilities
and for HEF are sometimes small and must be
interpreted with some caution.

For public facilities, each RH serves an
operational health district of 100,000-200,000
people and 10-20 HCs. RHs are typically
staffed by a team of doctors, nurses and
midwives. The RH delivers a Complementary
Package of Activities (CPA) at three levels, with
CPA3 providing the highest level of surgical
care and CPA1 a basic package of secondary
care. Most provincial referral hospitals (PHs)
are classified as CPA3. HCs deliver a Minimum
Package of Activities, comprising primary care,
maternal health care and newborn deliveries.

The HEFs are funded by government taxation
revenues and donor funding. The HEFs

are financially sustainable and effective in
providing access to government health services
for the poorest one-fifth of the population
who would most commonly not have access to
care otherwise.

From the beginning, the design function

and the primary purpose of the HEFs was to
provide access to health care for the poor

by directly reimbursing government health
facilities for user-fee exemptions. The HEFs do
not fund all government health service delivery,

Table 1. Number and type of public health facilities, 2008-2015

Facility 2008 2009 2010 2011 2012 2013 2014 2015
Operational Districts 77 77 77 77 79 81 83 94
Total hospitals 87 88 89 90 91 94 106 107
National Hospitals 8 8 8 8 8 8 8 8
Total Referral Hospitals 79 80 81 82 83 86 98 99
CPA3 hospitals 17 17 18 18 18 18 19
CPA2 hospitals 28 30 31 29 29 29 29
CPA 1 hospitals . 34 34 33 36 39 51 51
Total Health Centres 967 984 997 1,004 1,024 1,088 1,105 1,141

Source: Annual Health Financing Report 2015, Ministry of Health

"Total number of the eligible poor as identified by the IDPoor count, derived from the national HEF Operational Database membership database

for the period May 2014 to April 2015.
12Cambodia Socio-Economic Survey 2014.
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the main part of which is subsidized through
the health budget; the HEFs fund the cost of
user-fee exemptions for the poor. User fees
make up on average approximately 10% of
total health expenditures. An indirect benefit
of the HEFs is to provide a source of additional
financing, on the demand side, to health
facilities, though this was not their intended
purpose. Nonetheless, the HEFs have become
an important component of funding at the
facility level. A further indirect effect is to
provide revenues through which the facilities
make staff incentive payments, thus improving
performance.

The HEFs were designed originally to reimburse
only RHs (where official user-fees were

greater) and not HCs (where official user

fees were negligible). The HEFs enjoyed rapid
geographic expansion, and began as well to
reimburse user-fee exemptions at HCs within
the RH catchment area. The motivation for

this expansion was related mainly to the
functioning of the referral system, but it also
addressed a real need among the poor for
removing the financial barrier to access to
primary care.

contracted health
providers must first
meet quality criteria
for service delivery



User fees and the Health Equity Fund

The right to charge user fees at government

health facilities was approved officially in

1996 and has become an important source

of staff incentives and operating revenues at

the facility level. Initial HEF efforts emerged in

2000 piloting a demand-side health financing

mechanism to address the barrier of user fees

encountered by the poor at government health
facilities. The fundamental aim of the HEF is to
provide access to health care for the poor. The

HEF functions at the Operational District (OD)

level and has steadily increase its geographic

scope reaching full national coverage in May

2015. The level of services has also expanded

over time starting with coverage for RH

services and later expanding to cover HCs.

In January 2012, the Ministry of Health (MOH)

issued a standard HEF benefit package and

provider payment mechanism policy which is
inclusive of all available public health services
and reimburses facilities using cased-based
payments. HEF benefits include:

e Services provided at contracted public RHs
and HCs;

e Transportation reimbursements paid to
beneficiaries who access RH level care or
delivery services at HCs;

e Daily food allowances for caretakers of
poor patients admitted to RHs; and a

e Funeral benefit in case of death while
receiving treatment at a RH.

HEF beneficiaries are identified through

a national poverty targeting process
implemented by the Ministry of Planning
and through on-demand poverty assessment
interviews at hospitals. In Cambodia, the
targeting process has been shown to be

of comparable quality to other countries

at the time of identification, though less

so in following years." Originally, the HEF
Operators (described below) pre-identified the
poor through separately funded household
surveys every few years using similar asset-
based poverty assessment tools. These pre-
identification efforts resulted in the increased

utilization of public health services.™ Starting
in 2006, the Ministry of Planning established
the national Identification of Poor Households
Program (IDPoor) which standardized the
process of identifying poor households,
instituted a rolling three-year schedule for
conducting the process nationwide, and made
the results available to all social sectors. There
is also a process of post-identification which
is used at RHs to identify poor patients who
have not yet been identified under the IDPoor
process.

The HEF is managed within each Operational
District by a local non-government
organization (NGO) known as a HEF Operator.
Within an Operational District, each HEF
Operator has three key roles: identification of
HEF beneficiaries seeking care, provision of
social and financial support to HEF patients
while receiving care and payment to facilities
for services delivered. HEF Operators are
contracted by the secretariat of the MOH
Second Health Sector Support Project (HSSP2)
to manage the field level operations of the HEF
in a cluster of Operational Districts. To enter
the HEF system, contracted health providers
must first meet quality criteria for service
delivery and are required to provide a level of
health service of the same quality to HEF clients
as they do with fee-paying patients. The HEF
Operator monitors on a day-to-day basis the
provision of services to identified poor patients
and interfaces with the facility to improve care.

The HEF system is monitored nationally by

an independent third-party HEF Implementer
(currently the University Research Co. LLC
(URC), an international non-government
agency), which works under a memorandum
of understanding with the Ministry of Health
and funding from the United States Agency for
International Development (USAID). The HEF
Implementer has the responsibility of providing
independent verification of the benefits
provided to individual HEF supported patients.
The verification process is driven by a team of

13 See, for example, Por |, Decoster K, Hardeman W, Horemans D and Van Damme W. 2008. Challenges in identifying the poor: An assessment of
household eligibility for Health Equity Fund after four years of pre-identification in Oddar Meanchey, Cambodia. Studies in HSO&PI, 23 pp.385-

407.

4 Jordanwood T and Van Pelt M. 2009. Evaluation Report: Health Equity Funds Implemented by URC and supported by USAID. University

Research Co., LLC
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field-based monitors who conduct household
interviews, bedside monitoring, document
reviews, and work with key stakeholders to
that benefits invoiced to the system are the
actual benefits delivered to poor patients.
Based on the information collected during
verification, each monthly invoice generated
by the system is certified before payments are
made.

The national administration of the HEF system
combines funding from both government and
donors, implementation and management

by national and local third party agencies,
oversight by Ministry of Health (MOH) offices
at all levels of the system, and contractual
relationships between the active parties.
Administrative overheads remain relatively low.
The system is illustrated in Figure 2 below.

The HEF is financed by the MOH/HSSP2
through pooled contributions from the Royal
Government of Cambodia (currently 40%)
and donors (currently 60%). Funding of the
system is channeled through the HEF Operators
who are responsible for ensuring payment of
health facilities at the end of each month and
distribution of the non-medical benefits of
transportation reimbursements, caretaker food
allowances and funeral benefits.

The scaling up of HEF coverage has been
supported by a process of research and analysis
of evidence on their effectiveness, which has
also provided a basis for the national policy
making process. A 2010 comprehensive review
of 92 items of published and grey literature
summarized the evidence on the operation

and effectiveness of the HEF and identified the
remaining gaps in the evidence.'® The review

found there was sufficient evidence to suggest
that the HEF provides access to services for the
poor, raised utilization levels at government
facilities, reduced (but did not eliminate) debt
for health care and provided a significant
source of additional revenue for public health
facilities. The review also recognized there

had been no national assessment of HEF
implementation.

A more recent study analyzed retrospective
data from the Cambodia Socio-Economic
Surveys (CSES) 2004, 2007, 2008 and
2009. Using a difference-in-difference (DID)
approach, the authors compared health
districts with a HEF (intervention districts) and
districts with no HEF (comparison districts)
and found that the HEF reduces the amount
(but not the incidence) of out-of-pocket
expenditure on health by 35% on average,
with a larger effect for poorer households.®

Figure 2. Structure of the national HEF system c.2015
Source: University Research Co., LLC
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>Annear P. 2010. A comprehensive review of the literature on health equity funds in Cambodia 2001-2010 and annotated bibliography. Health
Policy and Health Finance Knowledge Hub, Nossal Institute for Global Health. Melbourne.

®Flores G, Ir P, Men CR, O'Donnell O, van Doorslaer E. 2013. Financial protection of patients through compensation of providers: the impact of
Health Equity Funds in Cambodia. Journal of Health Economics, 32:1180-1193.

22 National coverage and health service utilization by Health Equity Fund members, 2004-2015



Research aims

This study was carried out between 2013 and
2015 using time-series data for the period
January 2006 to December 2013. This research
was designed to assess the national impact

of the presence of the HEF at health-district
level using utilization data. It is the first to
analyze HEF beneficiary and facility-utilization
data using comprehensive routine national
data. The study made a description of HEF
beneficiary characteristics using the HEF
Operational Database and of changes in the
utilization of HCs and RHs services as recorded
in the Health Management Information System
(HMIS) of the MOH.

Figure 3. Conceptual framework for the research study
Source: the authors
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Conceptual framework

The conceptual framework for this study

is illustrated in Figure 3. The HEF system is
designed principally to provide access to care
by reducing financial barriers for the poor,
increasing access to care and raising the
utilization of government health services. On
the demand side, the HEF in each Operational
District provides support for the poor to
access both RHs and HCs. On the supply
side, the HEF has the indirect effect of raising
facility operating revenues, providing for
staff incentives and raising the level of staff
performance as a consequence.
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DATA SOURCES AND
METHODS OF ANALYSIS

The study analyzed national data in three ways:

1. The level of national HEF population
coverage and the characteristics of HEF
health service users were derived from data
provided by the HEF Implementer and the
national HEF Operational Database;

2. Changes in the utilization of RHs as a result
of HEF implementation were derived from
an analysis of the national HMIS database;

3. Asimilar analysis of changes in HC
utilization nationally was carried out using
HMIS data.

Our approach was to adopt measures of

health facility utilization as the most accurate

indicator of access to health care available
through existing national data. We contend
that if the poor are represented in utilization
numbers through the HEF in proportion to
their share in the total population then the HEF
is shown to have provided access to care for
the poor.

Sources of HEF beneficiary data

The HEF Operational Database was developed
by the HEF Implementer, URC, and the MOH

in consecutive versions over a number of

years as an administrative tool to track HEF
beneficiaries and health service utilization for
the purposes of making payments and auditing
facilities. Using this database, obtained as a

series of backup files from URC, the various
beneficiaries files were merged to make a
complete data set that included 2.6 million
admissions between 2004 and June 2013.

Extensive work on the HEF Operational
Database was not successful in producing

a consistent set of data suitable for the
analysis of household benefit from HEF or
one that could be linked to wider national
databases, including the CSES or the
Cambodia Demographic and Health Surveys
(CDHS). Linking would have made possible
quantitative analysis of household benefits
related to poverty, out-of-pocket spending,
and household health costs, but this proved to
be impossible.

Population coverage provided through the HEF
was calculated otherwise using URC records of
households identified and enrolled as members
of the schemes. The HEF Operational Database
was used to analyze descriptive admission-level
information for HEF members at government
facilities, including indicators related to visits
to health facilities covered under the HEF
schemes. Descriptive statistics of beneficiary
health facility utilization — available for the first
time — were calculated for type of facility visit
(in-patient, out-patient, health clinic), benefits
paid (visit cost, transport, food), and basic
categories of diagnosis and services received.

Figure 4. Timing of commencement and number of referral hospitals

covered by various schemes, 2006-2013
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Table 2. Number of referral hospitals with different interventions, 2006-2013*

Year HEF Contracting
2006 25 18
2007 27 18
2008 42 18
2009 42 18
2010 43 21
2011 43 21
2012 45 21
2013 45 21

Gavi HSS Vouchers Subo
3 0 0
9 4 1
9 12 5
11 15 5
11 15 5
11 23 5
11 23 5
11 23 5

* Total number of RHs in the dataset was 62.

Utilization of Referral Hospital services
The study of RH service utilization analyzed
retrospective data extracted from the MOH
HMIS; the HEF Operational Database supplied
by URC; and from the web-based Social
Health Protection module of the MOH/HMIS.
The data were compiled for each RH as 96
monthly time points over a period of eight
years from January 2006 to December 2013 as
this provided the most complete and reliable
record. The number of RHs increased over
time. By the end of 2013 there were 24 PH
and 55 DH (79 RH in total, excluding National
Hospitals and NGO hospitals).”” All RH for
which data were available were included.
Sixty-two hospitals were included in the study,
of which 45 had HEF schemes at some time
during 2006-2013.

RHs were supported by various supply-side and
demand-side financing schemes in addition

to the HEF, which were potential confounders
in the analysis. The main schemes are listed in
Table 2 and the timing of their introduction in
the study area illustrated in Figure 4. A national
midwife incentive payment was universal

to all RHs and is therefore not considered a
confounder.

Of the additional schemes:

- Contracting schemes are supply-side
performance-based incentive agreements
designed to improve staff performance

and service delivery. The agreements are
implemented in government health districts

designated as Special Operating Agencies,
under which the MOH is the principal and
uses internal contracting arrangements
(relational contracts) with lower levels of
the administration (provincial and district) as
agents.

- During the study period, Gavi funded
performance contracting in primary health
care level in a number of districts under its
system strengthening (HSS) program. Gavi-
HSS contracted HCs for the immunization,
antenatal care and consultations and child-
health activities.

- Vouchers are demand-side schemes
implemented through international NGOs that
have the primary purpose of increasing access
to and utilization of public maternal and child
health services by the targeted population.

- The Subsidy operator scheme (Subo) is a
government-sponsored supply-side scheme
that directly reimburses health facilities for
user-fee exemptions for the poor but does not
subsidize patients for transport, food or other
costs; the RH itself acts both as fund manager
and service provider.

17 All provincial hospitals are designated as CPA 1 while district referral hospitals are normally designated as CPA2 or CPA3.
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The Social Health Protection module of the
MOH/HMIS database contained outcome
variables related to the number of contacts

at inpatient departments (IPD), outpatient
department (OPD) and newborn deliveries
aggregated by month and identified those
funded by the HEF, as well as population

in the RH catchment area, the number of

HCs and the number of HEF members. The
average population in RH catchment areas,

as illustrated in Figure 5, increased over time
while average number of HEF beneficiaries per
Operational District remained at approximately
50,000 per RH catchment area. This was due
to reductions in poverty and not shortcomings
in HEF coverage. The official level of poverty

in Cambodia (population living below the
national poverty line) decreased during the
study period from 35% in 2006 and 30%

in 2010 to slightly less than 20% in 2013.

The reason for the decline in the mean HEF
beneficiaries per Operational District during the
period of January to August 2009 was due to
an expansion of the system to new geographic
areas that had not yet been covered by the
Ministry of Planning IDPoor Program and thus
had lower numbers of HEF beneficiaries.

Figure 5. Average population and number of HEF
beneficiaries per district, 2006-2013
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The study of RH utilization used the DID
approach to assess the impact of HEF. The
study employed a combination of descriptive
statistics, bivariate analysis and multivariate

analysis. For each outcome indicator,
descriptive statistics (codebook, summary
statistics) were generated by hospital and by
year to examine trend of the services over
eight years. In bivariate analysis, a t-test was
used to compare each outcome between
hospitals with and without a HEF intervention
in aggregate terms (the whole eight years) and
by year. Multivariate correlations were run to
investigate the relationship between variables
and identify HEF impact using two different
regression models. The analysis excluded cases
where data was missing.

The multivariate regression without control is
represented in Model 1 — HEF alone:

(1) Outcome = HEF + hospital fixed effect +
time Fixed Effect + error (cluster option)

A time fixed effect was used because the
outcomes were influenced by the time at
which HEF were introduced into each RH.

A hospital fixed effect was used because to
identify the impact of HEF within respective
RHs, which varies over time. Each RH has
unique characteristics, including the number
of medical staff, resources available or unique
leadership and management capabilities.

As changes in population may affect utilization
of public health facilities, the analysis
controlled for the population in the RH
catchment area. The analysis also controlled
for the presence or absence of contracting
schemes, voucher schemes and Gavi HSS.
Previous studies indicate that voucher
influenced utilization of maternal health
services.'®'? Deliveries that required a hospital
stay (that is, delivery by C-section) were
counted as inpatient care. The analysis also
included a variable to control for co-linearity,
which occurs when two or more variables have
a high degree of correlation.

Model 2 — with controls is represented by the
following equation:

(2) Outcome = HEF + hospital fixed effect +
time Fixed Effect + control + error (cluster
option)

8 |r P, Horemans D , Souk N and Van Damme W. 2010. Using targeted vouchers and health equity funds to improve access to skilled birth
attendants for poor women: a case study in three rural health districts in Cambodia. BMC Pregnancy Childbirth, 10: p. 1.

21, P and Chheng K. 2012. Evaluation of Government Midwifery Incentive Scheme in Cambodia: An exploration of the scheme effects on
institutional delvieries and health system. National Institute of Public Health, Ministry of Health. Phnom Penh.
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Multivariate regression models were run using
fixed effect for hospital and time (month)
variations and correcting for heteroskedasticity
and serial correlation in the data. Two separate
data sets were analyzed and compared: a data
set with all 62 RHs covered by HEFs; a data set
of 48 district level RHs, excluding PHs, which
operate with additional resources.

Utilization of Health Centre services

The analysis of HC service utilization during
2014 used the DID approach with HMIS data
to make an impact evaluation of the HEF.2°
Data for the monthly number both of new
case consultations and of deliveries at HCs
between January 2006 and December 2013
were extracted from the HMIS database by
URC (96 data points). New case consultations
are the most commonly used service at HCs
while deliveries are the most important and
most expensive service provided.?'

These data were routinely collected by
individual health facilities and collated at
the district level on a monthly basis using a
purpose-built software package and sent to
the provincial health office, which in turn
forwarded the reports to the central MOH.
Data were selected for the period 2006-
2013 as reporting for these years were more
complete and reliable and available through
the computerized HMIS system.

The number of functioning HCs rose from 960
in 2006 to 1,081 in 2013 (Table 3). To control
for the effect of additional interventions

and changes in population structure on the
performance of HCs (for both utilization

and assisted deliveries) we included control
variables in the regression analysis (1 for
presence and O for absence) for service
contracting arrangements, the use of vouchers
for reproductive health and population in
model 2 below.?

Data were collected for all HCs made
functional at any time during 2006-2013 (with
at least one month of reported data). Seven
HCs were excluded from the study, as these
were not fully functional. The commencement
dates of the HEF at each HC (for those
covered by a HEF) were provided by the HEF
Implementer (URC) and were used to define
the presence of a HEF for the purposes of the
DID analysis. During the period under review,
the number of HCs with a HEF also increased
from 16 (1.5% of all functioning HCs) in
December 2006 to 476 (40% of all functioning
HCs) in December 2013.

Table 3. Number of health centres—functional status and HEF status, 2006-2013

2006 2007 2008 2009 2010 2011 2012 2013
Total no. of HCs 960 963 967 984 997 1,004 1,024 1,088
No. of functioning HCs 956 959 960 962 970 995 1,019 1,081
No. of HCs with HEF 16 17 81 168 246 277 301 476
HEF as % (of functioning HCs) 1.5 1.6 7.5 15.5 22.8 25.6 27.8 40.0
No. of HCs with vouchers 0 44 200 272 272 405 405 405
% (of functioning HCs) 0 4.1 18.5 25.2 25.2 37.5 37.5 37.5
No. of HCs with contracting 328 437 437 467 509 509 509 509
% (of functioning HCs) 30.3 40.4 40.4 43.2 47.1 47.1 47.1 47.1

20 Gertler PJ, Martinez S, Premand P, Rawlings LB and Vermeersch CMJ. 2011. Impact Evaluation in Practice. The World Bank. Washington DC

(available at www.worldbank.org/pdt).

21r P. 2015. Impact of Health Equity Funds on Health Centre Services Utilization Draft report. Assessment of household benefits and national
implementation costs of Health Equity Funds for the poor in Cambodia Research Project (Australian Development Research Award). Health
Systems Research and Policy Support Unit, the National Institute of Public Health. Phnom Penh

22 Khim K, Annear PL. 2013. Strengthening district health service management and delivery through internal contracting: Lessons from pilot
projects in Cambodia. Social Science and Medicine, Vol 96, November 2013, Pages 241-249; Loevinsohn B and Harding A. 2005. Buying
results? Contracting for health service delivery in developing countries. The Lancet, 366:676-681; Matsuoka S, Obara H, Nagai M, Murakami
H and Chan Lon R. 2013. Performance-based financing with Gavi health system strengthening funding in rural Cambodia: a brief assessment
of the impact. Health Policy and Planning, July;29(4):456-65; Soeters R and Griffiths F. 2003. Improving government health services through
contract management: a case from Cambodia. Health Policy and Planning, 18:74-83.
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RESULTS:

A. CHARACTERISTICS OF HEF
BENEFICIARIES

Population coverage

All individuals who are identified as poor
through the national IDPoor survey (Ministry of
Planning) were eligible to receive HEF benefits.
The IDPoor count is carried out over time
province-by-province. During May 2014-April
2015 3,229,044 individuals were identified
nationally (across 94 ODs) as eligible poor and
comprise the national cohort eligible for HEF
benefits.

During May 2014-April 2015 a total of 65
ODs had HEF coverage (scaled up to 94 ODs
by the end of 2015). During this period, the
national HEF monitoring system identified
118,406 individuals (unique patients) who
used RH services from an eligible population
of 2,571,603 in the ODs covered by the HEF
(Table 4).

While consistent statistics are difficult to
access, Table 4 includes the main averages for
the proportion of the catchment population
using public facilities and the facility utilization

rates the HEF beneficiaries and the general
population.

Health facility visits

From the data available for analysis, it appears
that the presence of a HEF is associated with
the increased utilization of public facilities, in
particular public referral hospitals (Table 5). As
HEF coverage is available at only one National
Hospital (Khmer Soviet), the population

of Phnom Penh and National Hospital IPD
discharges and OPD consultations have been
excluded for the sake of comparative analysis.

While 4.6% of HEF beneficiaries use RH
services, only 3.3% of the national population
uses hospital services (including Phnom

Penh). Comparing the use of public facilities
outside Phnom Penh, the contact rate for RH
services among HEF beneficiaries was 0.14
per person per year compared to only 0.03 for
the population as a whole. For HC services,

at 0.66 the national rate is above that for HEF
beneficiaries, at 0.54, possibly reflecting the
later arrival of HEF coverage at HCs compared
to RHs. As the data are not consistent,

further investigation of these averages is
recommended.

The number of health facility visits by HEF
beneficiaries increased each and every year

Table 4. Membership and number of facility visits by individual HEF members for 65 health
Operational Districts covered by HEF, May 2014-April 2015

# of HEF
eligible

Target group

individuals
ELLCRGIE]]
population

HEF members (total May 2014-April
2015 for 65 ODs with HEF):*

# using
public
hospitals

% using # of facility Contact

public visits by rate (visits/

hospitals individuals person/

year)

- Hospital level services 2,571,603 118,406 4.6% 352,168 0.14

- Health Centre services 2,571,603 n.a. . 1,325,263 0.54

National population (2013, for all 81

ODs):

- Total population** 15,328,136 511,500 3.3%

- Population excluding Phnom Penh*** 12,988,551 n.a.

- Contacts per person per year****

Referral Hospital IPD discharges 12,988,551 377,385 0.03
Referral Hospital OPD consultations 12,988,551 783,267 0.06
Health Centre consultations 12,988,551 8,557,220 0.66

Sources:

*National HEF membership database (MOH/URC)
**Cambodian Socio-Economic Survey 2014
***|nter-censual Population Survey 2013
****National Health Statistics Report 2011
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from HEF inception, reaching an annual
1,289,920 visits at RHs and HCs during 2013
(Table 5) and totaling 2.6 million during
2004-2013 (Table 6). Of the total number

of facility visits during 2004-2013 when
reliable data were availabel, 63% occurred at
health centres, and the remainder was evenly
split between RH inpatient and outpatient
departments (Table 6, Figure 6).

The rapid rise in total facility visits (Figure 6)
reflects both increased access to facilities by
HEF members and a steep rise in the number
of HCs covered by HEF schemes. The total
number of RHs covered by the HEF nationally
increased from 21/77 to 51/86 during 2006-
2013 while the number of HCs covered
increased from 16/956 to 476/1,081.

Figure 6. Total HEF member visits by facility type and
year, 2006-2013
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Table 5. HEF member visits to facilities by facility type
and year, 2006-2013

Year HC OoPD IPD Total
2006 11,982 1,735 13,926 27,643
2007 54,434 6,830 20,332 81,596
2008 75,266 13,445 37,206 125,917
2009 213,056 54,865 77,529 345,450
2010 416,487 91,546 102,185 610,218
2011 610,834 120,076 111,023 841,933
2012 729,172 164,157 128,781 1,022,110
2013 982,035 180,808 127,077 1,289,920

NB. The first two district-based HEF scheme became operational during 2000
Source: University Research Co., LLC, HEF Operational Database

Table 6. HEF member visits to facilities by
frequency and percent, 2004-2013

Department Frequency Percent
1,651,627 62.66

485,472 18.42

498,938 18.93

2,636,037 100.00

[
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Distance to facility

In general, HEF patients travelled less than
10km to a health facility: 38% of all visits
where by patients living within 1 km, 75%
within five kilometers and 98% within ten
kilometers (Figure 7). Patients travelled furthest
for hospital services: on average, patients
travelled 20.7 km for RH inpatient services
and 23.3 km for outpatient services (Table 7).
There were in some cases, though, outliers
with very long travel distances that raised

the average, reflected in a wide standard
deviation on distance travelled. The large
majority of distances travelled were small, and
consequently proximity to a facility may be
seen as a decisive factor in raising utilization
rates through the HEFs. The most common
distance travelled to a HC was only 1.6 km,
for outpatient care at a RH 4.0 km, and for an
inpatient visit 11.7km.

Table 7. Distance travelled to facility by HEF patients by
type of service, in km

proximity to a
facility may be

seen as a decisive
factor in raising
utilization rates

Table 8. HEF reimbursements by cost category and type
of facility, in Riels

Total HEF

Department Mean S.D. Median Sub-category S——
HC 3.3 10.8 1.6 Facilty
type Statistic Transport Food Non-food Total
IPD 20.7 62.4 11.7 Mean 3,744 3,908
Median 3,000 0 0 0 4,000
OPD 23.3 138.2 4.0 S.D. 5,745 1,418 230 285 6,180
oPD Mean 7,558 9,509 10 28 17,105
Median 5,500 0 0 0 8,200
S.D. 13,688 20,999 381 1,165 24,866
IPD Mean 98,827 17,589 23,323 462 140,202
Median 61,000 10,000 20,000 0 105,100
s.D. 114,505 28,494 28,862 5,319 128,724
Total Mean 18,084 4,332 3,357 74 25,847
Median 4,000 0 0 0 4,000
s.D. 55,088 15,451 13,659 2,094 68,809

Figure 7. Distance travelled to facility by HEF patients, % of visits
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HEF beneficiary profile

On average, HEF members visiting health
facilities (HEE beneficiaries) were 27 years old,
with the outpatient population slightly older
(32) and the HC population slightly younger
(25). A large number of facility visits were

for infants and children, suggesting that HCs
are an important sight for maternal and child
health care. Of all patients visiting facilities in
the period 2000-2012, 21% were five years
or younger and 25% were 15-30 years or age
(Figure 8).

For inpatient admissions, the average length
of stay was 6.6 days, and only 10% of stays
were longer than 10 days. This compares to

a national average of 4.9 days nationally for
hospitals outside of Phnom Penh,?* suggesting
that HEF benefits may encourage a longer stay
in hospital. Further investigation is needed.
Within the HEF Operational Database, facility
codes for diagnosis and service delivery
identified a diagnosis only for approximately
30% of the visits. The large majority of
reported health facility visits (78%) were
recorded simply as consultations. Even so,

it appears that 12% of inpatient visits and
20% of outpatient visits at RH level were

for newborn deliveries. Surprisingly, 8% of
inpatient visits were recorded as pneumonia.
Almost 10% of HC visits were for antenatal
care or reproductive health.

HEF reimbursements

For a single HC visit, the most common
user-fee reimbursement was 3,000 Riels (or
US$0.75); at the current level used for the
calculation of the poverty line in Cambodia,
the average family income for one day
would be little more than US$3. Official
user fees provide only 10% of government
health expenditures nationally but can be a
very significant source of operating revenue
at facility level, and in many cases heavily
subsidized by the HEF reimbursements. At
HC level, there is no HEF reimbursement for
patient transport or food costs as patients
generally live in close proximity to the facility
and the length of stay is short.

For a hospital visit, costs were greater, though
most commonly only 5,000 Riels user-fee
reimbursement for an outpatient visit, with
almost 10,000 Riels for transport (Table 8).

For inpatient services, the most common cost
was approximately 60,000 Riels in user-fee
reimbursement with 10,000 Riels for transport
and 20,000 Riels for food costs reimbursed

to the patient. Total inpatient costs, however,
could be as high as 170,000 Riels per visit.

Figure 8. Distribution of HEF patients by age at admission, 2000-2012
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B. UTILIZATION OF REFERRAL
HOSPITAL SERVICES

The HEF system was originally designed to
provide access to care at RHs within coverage
districts, though coverage has subsequently
been extended to HCs. RH utilization therefore
provides the best indicator of the effectiveness
of the HEFs. Within the public health system,
it is expected that HCs act as primary care
facilities, with referral to higher levels as
required. While this is not consistently the
case, outpatient services are nonetheless
concentrated at HC level and OPD admissions
at RHs remain at a relatively lower, though still
significant, level. The most important role of
the RH is in the provision of inpatient care.
When interpreting the results from the analysis

Figure 9. Annual number of Health Centre consultations,
2006-2012 (all HC nationally)
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of hospital utilization it must be kept in mind
that only one-in-four of all visits to health
providers are at public facilities according to
the CSES 2014. For this reason, some numbers
in the analysis — for example the average
number of newborn deliveries at some referral
hospitals — may appear to be quite small.

The results suggest that the role of the HEF

is particularly significant in supporting IPD
hospital costs for the poor, which are the major
cause of catastrophic health expenditures,
health-related impoverishment and health-
related debt. The effect of the HEF on RH
outpatient utilization appears to be positive
but is less clearly evident in the data. Table 9,
Figure 9 and Figure 10 describe the patterns of
utilization during the period 2006-2012.

Figure 10. Annual number of Referral Hospital
inpatient discharges and outpatient consultations,
2006-2012 (all RH outside Phnom Penh)

1400000
RH
outpatient
consultations

1200000

1000000

800000 |~ HERHIPD

discharges

600000 -

400000
200000

I SEEE NN

2006 2007 2008 2009 2010 2011 2012

Table 9. Number of visits annually at Health Centres and Referral Hospitals outside Phnom Penh, 2006-2012

2006 2007 2008 2009 2010 2011 2012
RH IPD discharges 52,937 211,864 199,196 247,597 364,229 377,385 198,820
RH OPD consultations 685,466 297,418 405,922 545,667 736,218 783,267 643,260
HC consultations 7,870,810 6,502,920 6,803,534 7,232,813 8,389,940 8,557,220 8,046,501
Outpatient
contacts/person/year 0.58 0.44 0.47 0.50 0.64 0.60 0.59
Sources: MOH, Annual National Health Statistics Reports for 2006-2013
Table 10: Comparisons of average IPD by type of hospital
Service provided N Mean SD Range
Total IPD consultations 5,011 332 314 14-3,017
Total IPD supported by HEF 2,614 214 131 4-856
IPD consultations at Provincial Hospitals 931 742 446 68-3,017
IPD consultations supported by HEF 811 289 165 15-856
IPD consultations at district RHs 4,080 293 182 14-1,151
IPD consultations supported by HEF 1,803 181 94 4-563

Note: N = data points

34 National coverage and health service utilization by Health Equity Fund members, 2004-2015



Inpatient department

There was a statistically significant positive
relationship between the presence of a HEF
and the number of inpatient admissions per
month on average at RHs (Table 10).

Across the period, utilization rates at
government hospitals rose in line with growing
population, improved economic conditions and
improvements in service delivery. The increased
utilization was most evident at those facilities
covered by a HEF, both because of the service
quality standards required by the HEFs and
improved access to care.

The average monthly total number of IPD
cases increased significantly at RHs with HEF
coverage compared to those RHs that never
have had coverage under the HEF (Figure 11).
The average number of monthly admissions
at RHs with HEF coverage doubled over the
96 months but rose by only half at those RHs
without HEF.

Across the whole period, HEF-supported cases
accounted for more than half of all admissions
at those RHs with HEF coverage. The
consistently high proportion of HEF-supported
cases is a strong indication of increased access
to and utilization of RHs by the poor at times
of need.

Fluctuations in the monthly average number of
IPD cases (periodic spikes in the data) resulted
partly from seasonal outbreaks of dengue fever
at the start of the annual rainy season. The
increased utilization was especially clear at RHs
with HEF coverage, which it appears were best
placed to respond to the increased need for
hospitalization.

The growth of IPD consultations is a strong
indicator of improved RH performance over
the period as well as a parallel increase in

HEF penetration, with HEF-supported cases
maintaining a high level despite a relatively
stable HEF population coverage (of around
50,000 on average per RH catchment area) as
the catchment population increased.

The presence of the HEF, contracting or
voucher scheme had a statistically significant
effect on RH utilization (Table 11). T-test
results of the binary analysis indicate that

only those RHs with a Subo scheme had a
lower level of utilization with the scheme

than without (a curious result that is not
explained by the data) while the presence

of the HEF in particular and other schemes
raised utilization significantly. It is simply not
possible to disaggregate the potential specific
impact of the HEF, contracting and vouchers
on utilization completely. In our sample, the
strongest correlation with increased utilization
was observed for the facilities covered by the
HEF. Facilities with contracting arrangements
also showed a large increase, though less than
the presence of the HEF. In both cases, the new
average monthly utilization rate varied around
450 cases, raising the possibility that the HEF
(on the demand side) and contracting on the
supply side) may work in unison to improve
facility performance. The positive contribution
of voucher schemes — limited to fewer facilities
and issued only for maternal health care — was
noticeable but plays a role that is supported
equally by the HEFs.

Figure 11: Average number of IPD cases per hospital per month, 2006-2013
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The multivariate regression analysis confirmed
that the presence of the HEF as well as
population change had a strong positive
relationship with IPD utilization (Table 12). In
Model 1, the presence of the HEF alone added
on average 42 consultations per month to a
constant of 229 (or 15% of average total IPD
cases at those RHs with a HEF), though the
result was not statistically significant. In Model
2, the effect was greater (70 additional cases),
and statistically significant, at district RHs alone
(excluding PHs). It appears that contracting
was associated with reduced IPD utilization

at these district RHs, but the result was not
statistically significant. In Model 3, including
all 62 hospitals, the HEF along with population
numbers have a statistically significant
relationship with raising IPD utilization (a rise
on average of 48 cases per month per RH due
to HEF and an increase by two cases when
population is increased by 1000 persons).

Newborn deliveries

RH newborn deliveries were supported
financially by user-fee payments, HEF
reimbursements and maternal vouchers (as
well as the midwife bonus at every RH). Data
for newborn deliveries were available only for
RH with HEF schemes (46 in total).

The presence of a HEF scheme had a positive
and statistically significant relationship with the
average monthly number of deliveries at RHs.

As Figure 12shows, HEF-supported deliveries
increased as a proportion of the total across
the period, rising to 30% by 2013 (an average
of 27% across the whole period). This indicates
that poor women have access to hospital
delivery services in proportion to their numbers
in the total population.

The presence of a HEF or voucher scheme
(designed to support maternal care) both had
a statistically significant positive relationship
with the level of deliveries at RHs (Table 14).
T-test results of the binary analysis indicate
that the presence of a HEF raised the average
monthly number of deliveries from 24 to

73. The average number of deliveries at RHs
with contracting was actually lower than RHs
without contracting, and the difference was
statistically significant. The reasons for this are
not evident from the data and require further
investigation.

However, the multivariate regression analysis
indicated that the presence of a HEF had a
statistically significant positive relationship
with the average monthly number of deliveries
at the HC only when combined with other
schemes like contracting and vouchers (Model
2) (Table 15). The effect of a HEF on deliveries
was greatest at district RHs and was dissipated
when PHs were included (Model 3).




Table 11. T-test comparing average number of IPD cases per hospital per month, with and
without the stated intervention

Intervention Non-intervention

n mean N mean Sig
HEF 2,933 468 2,075 139 <.001
Contracting 1,540 445 3,468 281 <.001
Vouchers 1,293 386 3,715 313 <.001
Subo 346 189 4,662 343 <.001

Table 12: Inpatient cases: coefficients from the multivariate regression (fixed effects)

Model (1) Model (2) Model (3) Model 3
(all hospitals) (excluding (all hospitals) [at 95% Cl]

Provincial

Hospitals) Lower Upper
Number of RHs 62 48 62
Data points 5,008 3,959 4,858
Constant 229 -84 -47 -274 180
HEF 42 70%** 48* 3 93
Contracting - -46 14 -106 135
Vouchers - -0.5 18 -29 65
Subo - 1 -22 -59 1
Population - 0.002 0.002* 0.000 0.003
Prob > F
F . .
R-sq (within) 314 .376 .330
Between 317 .100 .045
Overall .163 .139 126

*p<.05, ¥*p<.001, ***p<.0001

Figure 12: Total delivery cases and of deliveries paid by HEF, 2006-2013
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Table 13: Mean number of delivery cases

Service provided N Mean SD Range

Total newborn deliveries 3,471 67.75 67.62 1-2,096
Total deliveries supported by HEF 2,803 21.28 41.79 0-557
Deliveries at Provincial Hospitals 1,123 117.78 91.35 1-2,096
Deliveries supported by HEF 858 30.40 68.09 0-557
Deliveries at district RHs 2,348 43.83 31.63 1-223
Deliveries supported by HEF 1,945 17.26 20.51 0-123
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Table 14: T-test comparing delivery cases between hospital group with and without an
intervention

Intervention Non-intervention

n mean n mean Sig
HEF 3,077 73 394 24 <.001
Contracting 1,495 55 1,976 77 <.001
Vouchers 819 88 2,652 62 <.001

Table 15: Newborn deliveries: coefficients from the multivariate regression (fixed effects)

Model (1) Model (2) Model (3) Model 3
(all hospitals) (excluding (all hospitals) [at 95% ClI]

Provincial

Hospitals) Lower Upper
Number of RH 45 31 45
Data points 3,471 2,301 3,395
Constant 34.8%** 171 121 -15.6 39.8
HEF 3.4 8.9* 4.4 -12.6 214
Contracting -12.1 -0.5 -30.9 29.8
Vouchers 2.7 14.9 -11.3 41.1
Population 0.000 0.000 0.000 0.000
Prob>F
F . . .
R-sq (within) .197 0.508 0.206
Between .006 0.094 0.054
Overall .067 0.262 0.110

*p<.05, **p<.001, ***p<.0001




Outpatient department

Referral Hospitals are designed primarily to
deliver IPD services and HCs are designed to
provide primary, that is, ambulatory/outpatient
care. Even so, the level of OPD care provided
at RHs grew strongly across the period, from
a monthly average of 300-600 to 1400-1600
(Figure 13, Table 16). HEF coverage for OPD
care grew strongly during 2006-2013, rising
from 2% of all cases to 22% or all cases (an
average of 14% across the whole period). At
those RHs that never had HEF coverage, OPD
utilization grew much more modestly (from
approximately 150 to 300 cases per month in
total).

The reasons for these divergences could not
be determined from the available utilization
data but may be associated with a general
improvement in the provision of government
hospital services nationally, or the fact the
better RHs — those that could meet quality of
service criteria — were selected first for HEF
coverage. Even so, by 2013, HEF-supported
cases remained at a level which suggests that
the HEF provided RH access for the very poor.

Among all 62 RHs, two-or-three outliers
provided an extremely high level of OPD care.
These were the very large hospitals in urban
areas, particularly in Phnom Penh, Battambang
and Banteay Meanchey.

The binary analysis suggests the presence

of the HEF or contracting scheme at an RH
had a statistically significant relationship with
OPD utilization (Table 17). T-test results of the
binary analysis indicate that those RH with HEF
or contracting had on average a significantly
higher number of OPD cases than those RH
without these schemes, but most strongly

for HEF, rising from 259 per RH per month

to 1,114. It appears that the presence of a
voucher or Subo scheme (which were available
at only a small number of RHs) was associated
with a lower level of OPD consultations. The
reasons for this are not clear from the data
but could possibly arise if the voucher and
Subo schemes are available only at RHs with
generally low levels of performance.

The results of the multivariate regression
analysis were less clear, suggesting that

the impact of none of the schemes (HEF,
contracting, vouchers) on RH OPD cases was
statistically significant (Table 18). The results
indicate the presence of the HEF introduced
at some time during the period increased

the average number of OPD cases per RH

by 24 per month, but the association was

not statistically significant. The addition of
contracting appears to make the effect of HEF
stronger. The effect of HEF and contracting
appears to be stronger at RHs (excluding PHs).

Figure 13. Average OPD consultations per RH per month, 2006-2013
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Table 16. Hospital outpatient (OPD) services and OPD by HEF

Services provided ] Mean ») Range
Total OPD consultations 4,909 756 1,759 1-26,139
Total OPD supported by HEF 2,470 166 259 0-1,844
OPD consultations at Provincial 913 2,266 36 16-26,139
Hospitals

OPD consultations supported by 883 234 347 0-1,844
HEF

OPD consultations at district RHs 3,996 411 433 1-3,744
OPD consultations supported by 1,587 127 183 0-1,370
HEF

Table 17: T-test comparing OPD cases between hospital group with and
without an intervention

Intervention Non-intervention

n mean n mean Sig
HEF 2,854 1,114 2,055 259 <.001
Contracting 1,481 877 3,428 704 <.01
Vouchers 1,224 695 3,685 777 > .05
Subo 360 174 4,549 802 <.001
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C. UTILIZATION OF HEALTH
CENTRE SERVICES

On average, the number of new-case
consultations at HCs with HEF (641 per month)
was greater than at HCs without HEF (581)
(Table 19). This was true also when adjusted
for changes in population in the catchment
area (ratio of 0.051 and 0.047 respectively).
Similarly, the average number of deliveries per
month was 11.2 and 9.7 respectively, with
delivery-to-expected-birth ratios of 0.030 and
0.027. In both cases the differences between
the intervention group (with HEF) and the
control group (without HEF) were statistically
significant (independent-sample T-Test at
p<0.01); this remained true when adjusted for
population numbers and expected number of
deliveries in the catchment area.

New-case consultations and deliveries

The presence of the HEF had a significant
impact on increasing the level of HC utilization
for new-case consultations and for deliveries,
and seemed to provide coverage for the poor
who would otherwise have been unable to
attend health facilities.

The trend in new-case consultations is
illustrated in Figure 14. In 2006, the number of
HCs covered by the HEF was still very small and
the impact was difficult to detect. By 2008,

the impact of the HEF on raising the level of
new-case consultations became apparent.
Experience in implementing the HEF has
indicated a lag in impact of one or two years
from commencement as communities learn the
benefits of the new system. By 2013 almost
half of all HCs were covered by the HEF, and
the effect was more visible.

The contribution of the HEF to consultations
and deliveries grew over time as a cumulative
effect both within HCs and across all HCs. By
2013, about 20% of new-case consultations
were supported by HEF, which was consistent
with HEF coverage in the general population. It
is clear too that HC visits rose and fell with the
general trend in consultations at non-HEF HCs,
which suggests that the HEF provided coverage
for poor people at a time of need.

The pattern is much the same for deliveries
(Figure 15), though the HEF providing support
for deliveries at HCs with the HEF from 2006.
That support grew in proportion over time.
Again, the HEF supported approximately 15-
20% of deliveries, which is in line with the
level of poverty in the wider community. Once
again, deliveries at HCs with a HEF once rose
and fell in line with the non-HEF HCs, which
demonstrates that the HEF added to the overall
utilization of facilities in a way that would not
have occurred otherwise.

Table 18. Outpatient cases: coefficients from the multivariate regression
(fixed effects)

Model (1) Model (2) Model (3) Model 3
(all hospitals) (excluding (all hospitals) [at 95% ClI]

Provincial

Hospitals) Lower Upper
Number of RHs® 61 47 61
Data points 4,909 3,870 4,754
Constant 708*** -387 128 -1585 1835
HEF 24 86 59 -73 191
Contracting 96 -240 -757 277
Vouchers -40 -109 -303 86
Subo -19 -87 -220 46
Population .004 .004 -.006 .015
Prob > F
F . .
R-sq (within) .043 .156 .047
Between .059 .265 .011

Overall .027

.202

.023

*p<.05, ¥*p<.001, ***p<.0001
Notes: a. Determined by data availability
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Table 19. Average number and ratio of new cases and deliveries per month (HEF
intervention and control groups), 2006-2013

Intervention Control
group group

Variable (with HEF) (without HEF)
Number of new-case consultations N= 42458 49757
Mean 641 581
Standard deviation 382 388
Ratio of new-case consultations to N = 40824 46850
population in the catchment area Mean .05139 .04696
Standard deviation .03152 .03489
Number of deliveries N = 42451 49755
Mean 11.19 9.66
Standard deviation 10.494 11.576
Ratio of deliveries to expected N = 41488 48096
deliveries in the catchment area Mean .02960 .02706
Standard deviation .02565 .02890

Figure 14. Average number of new-case consultations per
month at HCs, 2006-2013
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Figure 15. Average number of deliveries per month at HCs by
intervention and control status
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Significant difference due

to the HEF

Bivariate relationships — calculated for
new-case consultations (number and
ratio to population) and deliveries
(number and ratio to expected births)

VELEL

R-squared

Number of HCs
Observations: N =

Table 20. Impact of HEF on new-case consultations at health centres

1) (2 3) (4) (5)
New-case New-case New-case New-case New-case
consultations consultations consultations
per HC
1,072
87,674

0.144

consultations
per HC
1,072
87,674
0.143

consultations
per HC
1,081
92,215
0.135

per HC
1,072
87,674
0.145

per HC
1,072
87,674
0.146

— indicate that the presence of the
HEF had a statistically significant

Constant

566.3%**
[69.27)

510.7%**
[11.51]

511.5%%%
[11.56]

495.6%**
[11.22]

496.6**
[11.26]

HEF

positive relationship with the number

89.7%**
[7.06]

3305 H
[6.68]

84.5%**
[6.71]

81.5%*%
[6.49]

81.9%**
[6.53]

of consultations and deliveries

Population (‘000)

3.895
[1.186)

3.854
[1.177)

3.818
[1.171]

3.782
[1.164]

(Pearson correlation; at the 0.01

level; two-tailed Sig.). However,

Voucher 16.2 14.6
[1.4] [1.3]

Contracting 56.9%** 56.1%**
[3.3] [3.2]

the relationship was relatively

weak (Pearson correlation 0.111),
though slightly stronger with the
presence of contracting (0.216). The
relationship was negative but weak for
voucher schemes (Pearson correlation
-0.011). The positive correlation for
HEF and contracting remains when

% p<0.01

Variable

Number of HCs
Observations: N =

Note: Coefficients for time dummy variables not shown. Intervention variable is included in the fixed effects. Robust t-stats
in brackets. Standard errors were clustered at the HC level.

Table 21. Impact of HEF on deliveries at health centres
e @ @) @) (5)

Deliveries Deliveries Deliveries Deliveries Deliveries

per HC
1,081
92,206

per HC
1,072
87,665

per HC
1,072
87,665

per HC
1,072
87,665

per HC
1,072
87,665

the population ratio is considered.
The results confirm that the HEF is

associated with higher levels of new-

case consultation.

The positive relationship between the

R-squared 0.346 0.340 0.341 0.340 0.341
Constant 2.978*** 0.670 0.719 0.672 0.736
[14.86] [0.723] [0.783] [0.725] [0.800]

HEF 0.770** 0.700* 0.718** 0.700* 0.721**
[2.083] [1.900] [1.965] [1.898] [1.970]

Voucher 0.954%*** 0.956***
[2.872] [2.874]

Population (‘000) 0.151** 0.149** 0.151** 0.149**
[2.275] [2.257) [2.274] [2.257]
Contracting -0.009 -0.063
[-0.018] [-0.125]

presence of a HEF and the number
of newborn deliveries was evident

*%% 0<0.01, ** p<0.05, * p<0.1
Note: Coefficients for time dummy variables not shown. Intervention variable is included in the fixed effects. Robust t-stats

in brackets. Standard errors were clustered at the HC level.

for all schemes (HEF, vouchers and
contracting) and strongest for the
presence of HEF alone (Pearson correlation
0.178), and remained when the population
ratio was considered.

The multivariate analysis confirmed that HEF
status had a positive relationship with the
number of new-case consultations (Table
20, column 1). The numbers suggest that,
at HCs with HEF, if there were normally

566 new consultations per HC per month
(p-value<0.01), it could be expected that

an additional 90 additional cases would be
provided through the HEF (or 13% of total
new cases; p-value<0.01). When confounding
factors were controlled for (model 1-5) the
relationship of new-cases to HEF status
remained and was statistically significant (at
least 82 new cases attributable to the HEF
at below the 0.01 confidence level). The

presence of the HEF therefore had a positive
and robust relationship with the number of
new-case consultations.

The multivariate analysis also confirmed that
HEF status had a positive relationship with the
number of births per HC (Table 21, column

1). The presence of the HEF increased by
approximately 1 (p-value<0.05) the average
number of deliveries otherwise carried out at
HCs (constant of almost 3; p-value <0.01).
Controlling for confounders (columns 2-5) did
not affect the positive result for the HEF at a
confidence level of < 0.01. The presence of the
HEF had a positive and robust relationship with
the number of deliveries; understandably, the
presence of a voucher scheme had a positive
relationship with the number of deliveries
(p-value<0.01), though contracting did not.
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DISCUSSION AND
CONCLUSIONS

The HEF system is the largest and most
significant social security scheme in Cambodia
in terms of population coverage. During

the last 15 years it has been scaled up from
an initial two ODs and two RHs to national
coverage of government health facilities in
every Operational District in the country,
including every HC, by 2015. The HEF is
currently funded approximately 40% by
government taxation revenues through the
health budget and 60% by donor funding
with an expectation that the government
contribution will rise. The HEF is financially
sustainable and effective in providing access
to government health services for the poorest
one-fifth of the population who would most
commonly not have access to care otherwise.

From the beginning, the design function and
the primary purpose of the HEF was to provide
access to health care for the poor by directly
reimbursing government health facilities. The
HEF does not fund the full cost of government
health service delivery, the main part of which
is subsidized through the health budget; the
HEF funds the cost of service fees for the poor.
An indirect benefit of the HEF is to provide a
source of additional financing, on the demand
side, to health facilities, though this was not
their intended purpose. Nonetheless, the HEF
was designed originally to reimburse only

RH (where user-fees were greater) and not

HC (where user fees were negligible). Our
analysis took full advantage of a period in HEF
development during 2006-2013 when the HEF
had been established and were operating for
some time in a large number of, but not all,
Operational Districts.

This provided the opportunity for a rigorous
analysis of national quantitative data in

two ways, using the DID approach: first, an
analysis of those facilities with HEF coverage
and those without; secondly, the analysis of
these differences and how they changed over
time. This is the most complete analysis yet
carried out of the primary purpose of the HEF
— providing access for the poor — and the only

analysis of comprehensive national data on HEF
beneficiaries and health facility utilization.

It is clear that proximity to a health facility is

an important factor in the utilization of RH

and HC services for HEF members (particularly
at the HC level): most travelled less than

10 kilometers and one-third less than one
kilometer to reach a health facility. While HEFs
have reduced the financial barrier to access

to health services, it is the ongoing process of
extending the number of HC and RH nationally
that seems to have reduced the physical barrier
to access. This perhaps indicates a virtuous
relationship between demand-side and supply-
side improvements. Wide variations in travel
distance, however, indicate that the process of
providing physical access is not yet complete.

The distinct pattern in the age distribution

of HEF-patient visits to facilities — heavily
concentrated in the 0-5 and the 25-35 age
groups — suggests the possibility that HEF
membership is of particular value to mothers
and their children. While the diagnostic
category was poorly recorded for HC and

RH visits in the membership database, a
significant but minor proportion of visits at

RH level were for newborn deliveries as well
as antenatal and reproductive health care.
However, the sex distribution of HEF patients
was not recorded in the membership database
and this conclusion therefore awaits further
investigation. The possibility also arises that
maternal and child health care remains

the most commonly felt need among HEF
members (while national statistics indicate
both major reductions in the infant, child and
maternal mortality and a rise in the prevalence
of non-communicable disease as a major cause
of morbidity).

The longer RH inpatient ALOS for HEF
beneficiaries may suggest that HEF benefits
encourage a longer stay in hospital in order to
increase hospital revenues. Supplier-induced
demand of this sort needs to be further
investigated and closely monitored, particularly
in circumstances where HEF coverage and
utilization is rising and there is a prospect of
broadening the population base of the HEFs.
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Otherwise, escalating HEF costs in the longer
term could threaten the financial viability of
the system.

Both the increased access to facilities by HEF
members and rapid increase in the number of
HCs covered by HEFs led to a steep rise in total
facility visits by HEF beneficiaries during 2006-
2013. Of the total number of facility visits
during 2006-2013, 63% occurred at HCs and
the remainder was evenly split between RH IPD
and OPD departments. These numbers indicate
a growing role for HCs as HEF coverage
expands and reinforces the expectation that
HEF coverage of the HCs may well strengthen
the referral system. Further investigation would
be beneficial.

The share of HEF beneficiaries in total RH
and HC contact numbers is consistent with
the proportion of poverty among the general
population (roughly 20%) and indicates

the HEFs are serving their primary purpose.
While no data on out-of-pocket expenditures
were available, a measure of average HEF
reimbursements for an IPD admission or OPD
visit was in line with standard facility fees
and indicated a degree of financial protection
provided by the HEF. Further information on
potentially catastrophic health care payments
by HEF members is needed.

A significant increase in utilization

levels at government facilities has often
accompanied the process of removing user
fees at government facilities internationally,
particularly in low-income countries in Sub-
Saharan Africa.?* Similarly, the HEF model in
Cambodia (which protects the poor financially
and provides the basis for extension of

social protection measures further across the
population) shows that the funded exemption
of user-fees for the poor is an effective and
sustainable alternative that has the additional
advantage of protecting health facility
revenues. In this respect, the HEFs remain an
interim measure of particular value on the path
towards strengthening social health protection
and the fuller funding of health care through

the government budget. Where raising
government expenditure is not a viable means
for replacing user-fee revenues at facilities, the
HEFs are a proven means for filling the gap
while protecting the poor.

Generally, HEF beneficiaries are represented
in utilization numbers (for HCs, OPD, IPD and
deliveries) in proportion to their composition
within the general population (approximately
20%) suggesting that the HEF is effective

in meeting their primary and fundamental
design purpose, that is, to provide access to
government health services for poor people
who previously in general were unable to
attend health facilities principally due to
financial barriers.

This analysis fills a gap in the evidence and
satisfies a need within the Cambodian

health system for conclusive evidence on the
effectiveness of the HEF. The study provides
the foundation for further work on the
structure and implementation of the HEF now
that it has achieved national coverage. This
additional work could include issues such as
beneficiary identification method, national HEF
organization and management, definition of
benefit package, reliable funding sources, and
monitoring and evaluation.

There is an unavoidable difficulty in isolating
the effect of one scheme in conditions where
many exist side-by-side at the same facility. In
our analysis, we controlled for the impact of
contracting of service delivery at Operational
District level, of vouchers for maternal health
care and of the government’s Subo scheme.
Even so, the co-existence of these schemes
affects the outcomes of the quantitative
analysis and may mask the impact of the HEF
alone.

Only one tertiary national hospital has HEF
coverage, though HEF coverage is provided
through the Phnom Penh municipal RH.
National Hospitals have increasingly become
more autonomous in their financing and
service delivery operations within the context

24Barbara McPake, Nouria Brikci, Giorgio Cometto, Alice Schmidt and Edson Araujo. (2011). Removing user fees: learning from international
experience to support the process. Health Policy Plan.26 (suppl 2): ii104-ii117.
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of the MOH and are increasingly expected to
raise additional revenues through user fees.
The challenge of providing financial protection
for the poor at these facilities needs further
investigation.

The limitations of our study are the product

of using routine health information data for
which the quality is dependent on the accuracy
of the reporting process (which cannot be
regarded as completely reliable). Though we
controlled for known changes in population
numbers, it was not possible to identify a clear
and consistent population denominator over
time, nor account for the social and economic
attributes of women who gave birth. No data
were available on the attributes of HC users,
including their poverty status. Many of these
limitations derive from the inability to make
fuller use of the HEF Operational Database due
to its technical design.

The use of national aggregate data, averaging
outcomes per month and per facility, meant
there was no opportunity to look more closely
at particular Operational Districts or facilities.
For technical reasons, we did not have access
to census data or to valid household data.
Conditions do vary between Operational
Districts and between facilities. Based on our
findings, further work that looks at particular
cases, and especially outliers, would be of
great value in the further administration of the
HEF and the health system more broadly.

Other limitations include incidences of missing
data due to failures in the HMIS reporting
practice. Some items of the data appeared
inaccurate but there was no opportunity to
identify an explanation. There may also have
been an interaction between explanatory
variables for which it was not possible to take
account. For example, contracting may act to
improve service provision, which would result
in attracting more fee-paying clients; it was
not possible to capture this effect. We are also
conscious that the facilities selected for HEF
coverage were likely to be, in any case, the
better performing facilities.

For these reasons, it is not possible to establish
causality between the presence of a HEF and
increased utilization of health services. While in

our analysis we controlled for some alternative
explanations of the rise in utilization at those
health facilities covered by a HEF, we were
unable to reject the hypothesis that there

may have been other, unidentified, potential
causes. Even so, the increased utilization over
time of HEF-supported cases suggests a strong
correlation between the role of the HEF and
increased access to care for the poor.

Despite the limitations, the study strongly
suggests that further support for the HEF
policy-making process is justified and provides
additional empirical evidence supporting the
further consolidation of the HEFs. The HEF
now cover all RHs and HCs in the country; the
consolidation of the HEFs as a national social
health protection mechanism therefore raises
challenges associated not with geographic
expansion but with population coverage
(extending beyond the poor) and with making
demand-side health financing mechanisms
more efficient. The results of the study suggest
that the best results may be achieved when the
various schemes work in combination. There is
clearly common ground between HEFs and the
contracting of service provision (both of which
provide incentives for improved facility and
staff performance); voucher schemes (which
provide benefits already available through

the HEFs) may in practice be thought of as a
mechanism used specifically to target weaker
areas of service delivery more effectively and
with greater precision.

The positive impact of the utilization of HEF
on HC services and access to HCs by the

poor is surprising given the original design of
the HEF as hospital based mechanisms but
indicates too that financial barriers to primary
care services are real for the poor and the

HEF has an important role to play in removing
those barriers. One reason for this may be the
strengthening of HC service delivery during the
study period. The extension of the HEF to HC
coverage can only add to efforts to improve
the health care referral system.

The rise in utilization of HC services by the
poor may also underlie the failure to find an
association between RH OPD utilization and
the presence of the HEF. In fact, the provision
of hospital OPD service to HEF patients began
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in practice on an ad hoc basis and at different
times. Hospitals were officially approved to
offer OPD services to HEF beneficiaries only in
2013.

The effect of the HEF on uptake of IPD services
was even greater among district-level RHs
(commonly known as CPA1 and CPA2) than
PHs (CPA3).2> As many of the PH were covered
by the HEF earlier than 2006, it is possible that
increased in utilization due to the presence of
the HEF had been fully achieved prior to 2006
with little additional rise in utilization numbers
in following years. This would occur if coverage
of the poor population by HEFs was effectively
saturated in the early years (meaning little
further population coverage occurred) while
the numbers covered by HEF remained stable
also due to a reduction in average poverty
rates.

For similar reasons, the presence of the HEF
had a positive relationship with hospital
newborn delivery at district RHs though not

at PHs. District RHs (CPA2-3) function as the
primary facilities for newborn deliveries while
PH activities (CPA 1) focus on higher levels of
care. Furthermore, as most of the PHs had HEF
coverage prior to 2006, the relationship with
deliveries was again more difficult to detect.

The results also indicate that the effect of the
HEF on the utilization of health services went
beyond the HEF beneficiaries. The HEF had an
indirect relationship with service provision by
helping to raise the quality of service delivery
and therefore attracting fee-paying users to
the hospitals.

This adds to the evidence that the presence of
a HEF was a useful and effective mechanism
for improving utilization of hospital services,
particularly IPD care, by the poor and

for enhancing hospital performance and
productivity. At the same time, the better
functioning of HCs over time may have acted
(appropriately) to divert some patients from
hospital OPD services. While it appears the
presence of a HEF and/or contracting at a RH is
associated with improved utilization, the results

of the regression analysis are statistically less
certain.

Based on this comprehensive research, it is

concluded that the presence of a HEF:

e |s associated in most cases with proximity
to health facilities, serves best mothers
and their children, reimburses user fees at
standard rates and works increasingly in
support of the referral system;

e Had a positive relationship with increased

access to and utilization of hospital IPD

services by the poor;

Had a positive relationship with increased

overall uptake of inpatient care at hospitals;

the impact was stronger among district RHs
than among PHs;

Had a positive relationship with increased

the uptake of OPD services at hospitals by

the poor;

Had a significant positive relationship with

increased utilization of hospital newborn

delivery service by the poor, and was
particularly strong at district RHs.

e Had a positive relationship with an
increased level of HC utilization for routine
consultations and deliveries by the poor.

We conclude that the HEFs have therefore
been effective in fulfilling their design
function of removing financial barriers to
access, providing access to health services and
raising the level of utilization of government
health facilities by the poor. While causality
between the presence of a HEF and increased
utilization of RH and HC services could not

be demonstrated in this research, we are
confident that the findings fully suggest the
government should continue funding the
HEFs, further expand population coverage and
consolidate the HEFs as a national social health
protection mechanism and recommend that
the results of this study be used to refine and
strengthen the HEF program.

2CPA designates the Complementary Package of Activities, which is the official package of services offered by government hospitals. Levels 1,
2 and 3 indicate different levels of care (different packages), with level 3 offering the most complete package, including surgery, and available

only at Provincial level.
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APPENDIX 1: ANALYSIS
OF THE HEF MEMBERSHIP
DATABASE

By Ellen Moscoe, Harvard T.H. Chan School of
Public Health

Research aims

This project aimed to perform the first
comprehensive national assessment of
household-level benefits attributable to
Cambodia’s Health Equity Funds (HEFs) and the
associated costs of implementation.

Intending to combine HEF administrative data
from the membership database with other
data sources, such as the Cambodia Socio-
Economic Survey (CSES), our original goal was
to estimate the cost effectiveness of the HEF
program in terms of health care activities and
financial risk protection. From the beginning
of the project, however, we faced several
unanticipated problems with the data, which
caused us to shift away from the type of
analysis we had anticipated.

In effect, as the pre-existing membership
database provided an incomplete record

of individuals and families, we could not
construct information about the HEF “eligible”
population, despite extensive efforts and the
integration of earlier databases. The available
data were, therefore, incomplete in terms of
the admissions/visits themselves and provided
no usable information about the individuals/
families.

The database did, though, provide for the
first time useful information in the form of
descriptive statistics, though still limited, on
the visit characteristics while not revealing
information about the population who used
the facilities, or the population eligible to use
them.

Description of the HEF membership
database

The HEF membership database was developed
as an administrative tool to track health service
utilization by identified HEF beneficiaries for
the purposes of making payments and auditing

facilities.

The database was developed as an
administrative tool to track health service
utilization of HEF beneficiaries for the purposes
of making payments and auditing facilities. The
HEF membership databased was constructed as
a record of HEF beneficiary utilization of health
facilities; it provides a record of beneficiary
visits to facilities and performs this task well.
We obtained the database as a series of
backup files from the Ministry of Health (MOH)
and the administrators of the database, the
University Research Company (URC). We
merged different data sets to make a complete
and consistent database that included 2.6
million admissions between January 2004 and
June 2013.

The database was not designed as a complete
record of HEF membership, nor as a research
database. The database comprises beneficiary
records obtained from the IDPoor national
identification of poor households. As each
round of the IDPoor identification process is
independently carried out, each round of the
identification process assigns to families a
different record number from previous rounds.

Suitability for various types of analysis

For research purposes, it is necessary to

have a consistent identifier of individual HEF
beneficiaries, both for comparison of trends
over time and for comparison with companion
databases. The database, however, includes no
variable that can be used as a consistent family
identifier.

Our goal was to use the database to analyze
HEF beneficiaries who were health facility users
and those who were non-users and to develop
an estimate of household-level benefits
attributable to HEFs. After extensive work with
the data, the team encountered issues that
precluded using it for such analysis.

We made extensive efforts to prepare the
database for in-depth statistical analysis of
HEF beneficiaries, utilization rates, non-use by
beneficiaries, health service characteristics and
household behaviours. Through a number of
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meetings and discussion working collectively
with colleagues at URC, both remotely

and face-to-face, we carried out a detailed
assessment of the database. We implemented
several measures to identify key features of the
data set and to ensure that the structure was
suitable for analysis.

In order to perform any analysis at the

level of individuals or households, the data
structure needed to allow us to identify unique
individuals in the database without counting
any individual multiple times, and then to
follow these individuals over time.

Due to the actual procedure for assigning
identification numbers to each HEF member,
which creates new identifiers for each wave

of ID Poor pre-identification, this was not
possible. The team attempted many alternative
strategies to identify unique individuals,

but none were possible with the database’s
structure.

Our quantitative analysts at the Harvard T.H.
Chan School of Public Health searched for
alternative strategies to organize the data for
analysis. Eventually, we concluded that without
a data structure that allows for uniquely
identifying individuals with no duplication,

we were not able to perform any analysis
pertaining to HEF coverage or household
benefit.

Descriptive data

In contrast, the admission-level information
was complete and each admission record can
be uniquely identified with no duplication. This
meant that we could access information on
every instance that a HEF beneficiary utilized
services, and we could therefore perform
admission-level analyses. This was useful for
generating indicators about the visits to health
facilities covered by the HEF schemes and their
characteristics.

As a record of 2.6 million facility visits,

the database revealed a small number of
descriptive statistics that were useful. These
statistics, fully described in the main research
report, provide the first national profile of HEF
beneficiaries and their use of public health
services. These indicators include type of
facility visit (in-patient, out-patient, health
centre), benefits paid (visit cost, transport,
food, etc.) and basic categories of diagnosis
and services received.




APPENDIX 2: HEF LITERATURE
REVIEW

By Ir Por, National Institute of Public Health
and Peter Leslie Annear, Nossal Institute for
Global Health

Context and background

A long period of civil war and genocide in
Cambodia that began in the 1970s devastated
Cambodia’s infrastructure and health system.
In a period of relative peace and development
from 1990, the Ministry of Health (MOH) and
development partners have made considerable
efforts to reconstruct and strengthen the
health system [1] and have achieved some
outstanding results, reflected in a significant
increase in life expectancy, a steady

reduction of maternal and child mortality

[2], and decreased incidence and prevalence
of infectious diseases, such as malaria,
tuberculosis and HIV, and polio-eradication.
However, many health indicators remain below
international standards and are among the
lowest in the region.

Despite consistent economic growth in the
past decade, Cambodia remains one of the
poorest countries in South-East Asia. With

a population of 15 million, GDP per capita

was US$1,008 in 2013. While the national
poverty rate dropped from 52% in 2004 to
20% in 2011, most households only marginally
escaped poverty and remain highly vulnerable;
even small shocks can quickly push them again
below the poverty line [3,4].

The health sector remains fragmented, and the
relatively low level of utilisation of public health
care providers raises specific concerns [5]. The
share of out-of-pocket expenditure (OOPE)

in total health expenditures in Cambodia is
high by global standards, accounting for over
60% of the total health expenditure, and paid
mainly to private providers [6,7]. A growing
body of evidence shows illness to be one

of the main causes of impoverishment and
indebtedness in Cambodia [8-11]. Putting in
place a mechanism to relieve people from the
need to shop for health care in the private
sector and to provide access to public health

facilities where treatments are typically less
expensive though still of an acceptable quality
is one way to help prevent such consequences.

However, access to public health services has
been a constraint for much of the Cambodian
population, especially the poor. Official

user fees at public facilities have provided

an important source of revenues for health
facilities and health staff and are crucial for
public health facility performance. However,
health-care expenses have been a major
financial barrier to accessing public health
services for the poor, especially when added to
other costs, such as transportation [12-13].

Health financing

The Cambodian health system is characterized
by a pluralistic mix of public and various types
of private providers, including non-medical
providers. The public sector dominates
preventative services while the growing and
loosely regulated private sector provides
curative services, mainly out-patient care

to the majority of the population. Today,
public health services are provided through a
network of more than 1,000 health centres for
primary care and nearly 100 referral hospitals
providing higher levels of care. These facilities
are financed through a combination of
government budget funding of salaries, drug
supplies and recurrent costs, user fees paid

by patients, and payments through various
demand-side social health protection schemes.

While an increasingly high proportion of
citizens, especially women and children,
appear to enjoy access to public-provided

and subsidized preventive care services

(e.g. vaccinations, family planning services,
antenatal and postnatal care, and facility-
based deliveries), the majority of Cambodians
seek curative care services, mainly outpatient
care, in the private sector. Approximately 62%
and 72% of the first treatments of illnesses

or injuries respectively took place at private
providers, including non-qualified practitioners
[14,15].

User fees, with exemptions for the poor, were
introduced at government health facilities in
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1997 and gradually expanded to all public
health facilities. The schedule of user fees is set
nationally at a relatively low price (estimated
to be about 30% of the full cost of service
delivery). Ninety-nine percent of the user

fee revenue is retained at the health facility
and is used to provide staff incentives and to
supplement operational budgets. The available
evidence suggests that the implementation

of user fees improved the performance of
public health facilities but became a barrier
for the poor to accessing public health
services, especially hospital services, where the
exemption system failed.

From the beginning, the user-fee policy
included exemptions for the poor, but the
evidence showed quickly that exemptions but
did not work well, especially due to a perceived
conflicts of interest [16-18]. Because user
fees provided significant revenue to facilities,
the exemptions were a cost that these poorly
funded providers could not afford. Therefore,
from early 2000, NGOs active in Cambodia
and the MOH pioneered a new strategy,
called the Health Equity Fund, to enable the
poor to access public health services based
on maintaining user fees and reimbursing the
facilities for the user-fee exemptions provided
[19,20].

Health Equity Funds

The Health Equity Fund (HEF) is a social health
protection measure designed to reimburse the
cost of user-fee exemptions for the poor at
public health facilities. The HEFs therefore act
as a demand-side health financing mechanism
initiated in Cambodia as a strategy to improve
access to public health services for the poor
and to protect them from catastrophic effects
of health care costs.

The Cambodian health system is a three tier
structure with tertiary national hospitals in
the capital, secondary-level provincial and
district-level referral hospitals, and sub-district
health centres providing primary care. Health
Operational Districts have been created to
cover the national population, each with a
referral hospital and 10-20 health centres.

Initiated in two districts in 2000, the district-
based HEFs act as a third-party purchaser of
health services from public health facilities.
Their management at district level is entrusted
to a third party, usually a national NGO (known
as HEF Implementer) sub-contracted by the
central HEF authority (the HEF Operator) and
the MOH. he HEFs identify the eligible poor at
district level and fund the providers monthly
for user-fees exemptions provided to identified
poor patients. Other more limited health
financing schemes have been implemented
alongside the HEFs (such as maternal health
vouchers and other staff incentive payments).

HEF beneficiaries are identified according

to objective eligibility criteria, either at the
household level before accessing health
services (household pre-identification survey) or
on presentation at the health facility through
an interview process (post-identification),

or a combination of the two. Initially, pre-
identification was carried out by the HEF
Implementer; now, the pre-identification

of the poor is a national system carried out
through the IDPoor household survey through
the Ministry of Planning. At health facilities,
eligible poor patients receive full or partial
support from the HEF for the cost of user fees,
transport costs and other related costs during
hospitalization such as food allowance and
cost of funeral in case of death.

Since 2000, HEFs have been progressively
scaled up nationwide to address financial
barriers to accessing public health services

for the poor and to protect them from
catastrophic effects of health care costs. By
2013, HEFs were implemented in 51 (or 58%
of) referral hospitals and 421 (or 40% of)
health centres in 48 (or 60% of) health districts
in the country. The HEF is now a national
system comprising district-based funds, which
were initially established at district referral
hospitals and later expanded to health centres
within each district. By December 2015, HEF
coverage extended to every referral hospital
and every health centre in the country.
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Previous studies

An interesting feature of the HEF experience
in Cambodia has been the role of evidence in
policy development [21]. Policy makers and
donor partners have sought out evidence

on the operation of the HEFs as a basis for
developing national health financing policy,
even where the available evidence has been
limited in its quality. Much of the early
evidence was based on case studies of HEF
implementation at district level. Other evidence
has been based on a mixture of methods,
including key informant interviews, small
household surveys, and time series analysis
using routine data. This evidence did, though,
consistently suggest that the introduction of
the HEF coincided with a strong increase in
utilisation of hospital services by the poor and
a decrease in paying patients was not evident
[22,23]. Other case studies suggested an HEF
impact on reducing the incidence of health
related debt [24,25].

Many studies of HEF implementation and
outcomes have been carried out during the
past 15 years. In 2010, Annear [26] reviewed
92 published articles and other grey literature
on the operation and effectiveness of HEFs
and related demand-side interventions, such
as performance-based contracting, vouchers,
community-based health insurance, and user
fee exemptions between 2001 and 2010.

The key findings of this extensive review

can be summarized as follows:

e Hospital-based HEFs were found to be
effective in lowering financial barriers to
access to public hospital services for the
poor, thus increasing the utilisation of
public health services and reducing (but not
eliminating) debt for health care.

e HEFs are a significant source of additional
revenue for public health facilities and staff
incentives, and therefore help to improve
staff attitudes toward providing care to
poor patients.

e The targeting of the poor in HEFs was
accurate and cost-effective at the time of
pre-identification.

e There was evidence on the impact of HEFs
on improved quality of care, though it was

not conclusive.
e There was limited evidence on the
impact of HEFs on reduced household
health expenditures as well as reduced
impoverishment due to health care costs
and on improved health outcomes.
e One study found hospital-based HEFs
to be effective in complementing health
centre-based vouchers and other midwifery
incentives to increase institutional delivery
for poor women in rural areas.
The review also highlighted the common
design features of HEFs and implementation
issues, including pre-requisites for HEFs
and their potential in linking with and
complementing to other health financing
interventions.

The main body of evidence

Among the most informative papers published

on HEF-related issues five in particular provide

detailed information:

1. In 2004, Hardeman and colleagues [27]
conducted the first in-depth evaluation of
a hospital-based HEF pilot in Sotnikum two
years after commencement of operation.
The evaluation was based on routine
data, key informant interviews and in-
depth interviews of 68 randomly selected
hospitalised and non-hospitalised patients.
The findings suggested that HEF effectively
improved financial access to hospital care for
the poor and had the potential to protect
poor households from the negative effects
of health care costs through direct cost
subsidies at the hospital and preventing
unnecessary expenditure in the private
sector. The authors highlighted three
conditions that made the HEF effective: (i)
a relatively well-functioning health service,
in which health staff are present, drugs
available and informal charges absent;
(i) the socio-economic context in rural
Cambodia which allows charging (low) user
fees to the majority of the population, while
targeting support to those unable to pay;
and (iii) management of the HEF by a local
NGO which has solid knowledge of the
local socio-economic context, good skills to
target and a strong motivation to serve the
genuinely poor.
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2. A 2006 study by Jacobs and Price of a
pagoda-managed HEF in Kirivong [28],
comparing data from two cross-sectional
household surveys, suggested an impact
of HEF on improving access to public
health services and reducing health care
expenditure for the poor. The pagoda is
the community centre for Buddhist worship
and was used in this district to implement
the HEF. The study highlighted the
importance of community participation in
the management and financing of the HEF,
which in turn can enhance its sustainability.

3. A comparative analysis by Noirhomme and
colleagues in 2007 [29] of four hospital-
based HEF schemes, including those in
Sotnikum and Kirivong and based mainly on
routine data and key informant interviews,
provided more evidence on the impact
of HEF on increased utilisation of public
hospital services by the poor. The analysis
identified several key design aspects
associated with the effectiveness of the
HEF scheme, including the existence of
subsidies, the presence of a leading agent,
a clear separation of roles, appropriate
identification techniques and a holistic
consideration of different barriers to health
service utilization.

5. Ir and colleagues [30] assessed the
effectiveness of HEFs and vouchers in
improving access to skilled birth attendants
for poor women in three rural districts in
Kampong Cham province. By analysing the
trends of facility deliveries between 2006
and 2008, and comparing the data in the
three intervention districts with that in
other districts in the province, they found
a sharp increase in facility deliveries in the
intervention districts and that increase was
more substantial than in the comparison
districts, especially after the introduction
of vouchers. They concluded that HEFs
combined with vouchers, if carefully
designed and implemented, can effectively
complement other interventions to improve
access for poor women to skilled birth
attendants.

6. In 2010 qualitative review by Ir and
colleagues [31], key stakeholders provided
a positive view on hospital-based HEFs,

reporting that “HEF is a pragmatic concept
that allows reaching the dual objective
of ensuring access for poor patients to
government health facilities, while at
the same time helping these facilities to
generate income-a solution to the failure of
user fees waivers and exemptions”.

7.1n 2011, Flores and colleagues [32] analyzed
data from the Cambodian Socio-Economic
Survey (CSES) to assess the impact of HEFs
on financial protection for the poor. The
authors used the Difference-in-Difference
(DID) method to analyze the CSES data
from surveys in 2004, 2007, 2008 and
2009. They compared health districts with
a HEF (intervention districts) and districts
with no HEF (comparison districts) based
on the geographic spread of HEFs over the
period between 2000 and 2010. Applying
controls for confounding factors, such as the
existence of performance-based contracting,
they found that among households with
some out-of-pocket (OOP) payment, HEFs
reduced the OOP amount by 35% on
average, but has no impact on households’
health related. The effect on reducing OOP
was larger for households that were poorer,
that mainly used public health care and
lived closer to a district hospital. HEFs were
more effective in reducing OOP payments
when they were operated by an NGO,
rather than the government, and when they
operate in conjunction with the contracting
of public health services. They did not find
any significant impact of HEF on health care
utilization.

Further investigation

This body of evidence covers many important
aspects of HEF design, access to care, financial
cost to households, and health-related debt
and indicates the effectiveness of HEFs in
these areas, limited mainly to hospital-based
services. There has been no previous evidence
on the national coverage of the HEFs, the
profile of HEF beneficiaries, national patterns
of utilization and access to services, or the
coverage of health centres. Our current study
was designed to address such gaps. Issues
related to the cost and cost-effectiveness of
the HEFs waits on further investigation.
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Research questions

The framework for this study is based on the
principal aim of the Health Equity Funds (HEFs),
which is to increase access to health services by
the poor. This study is designed to investigate
whether or not and to what extent HEFs have
an impact on access to referral hospital (RH)
services. We use RH utilization of key services
(outpatient consultation/OPD, inpatient care/
IPD and newborn delivery services) as the
principle indicators of RH service delivery and
a close proxy for access to care. The study

is significant for contributing to empirical
evidence and for policy making. It will look
also at the relationship of HEFs to other health
financing and management schemes such

as contracting or maternal health vouchers.

If the HEF serves its purpose, RHs with HEF
will display the delivery of a greater volume

of these three services in comparison to RHs
without HEF. This analysis does not take

into account if the increase comes from fee-
paying or HEF clients. To isolate the effect of
HEF on different services, other concurrent
interventions were included in the quantitative
analysis as controls.

Methods and data

The study employs a difference-in-difference
(DID) approach in the assessment of impact

of HEF at different time points during 2006-
2013. The approach first defines a difference
between two groups at baseline, and the two
groups are compared again after a period over
which one group had received an intervention.
The differences at baseline and follow-up are
then compared producing one final difference.
The approach allows control for factors
confounding the effect of intervention.

Data collection

The study used retrospective data extracted
from the Ministry of Health (MOH) Health
Management Information System (HMIS)
national database and supplied by the
University Research Company (URC), which
administers the HEF system nationally. The
data are RH utilization numbers for the three
indicators collected at monthly time points
over a period of eight years (96 months) from
January 2006 to December 2013. This period

was chosen because data for these years are
more complete, following the application

of a web-based data management system
supported by URC. Much of the data were
entered into the web-based database in 2009
from pre-existing hard copy records from
2006 (but not earlier). The database became
operational online in 2010.

The number of RHs increased over time. By
the end of 2013, there were a total of 94 RHs
in Cambodia. Sixty two RHs for which more
complete and consistent data were available
were included in the study; data for these RHs
were extracted both from the regular HMIS
database and from the web-based Social
Health Protection platform (which records data
only from RHs implementing HEF).

Data on outcome variables (measured as
number of cases aggregated by month)

were collected for inpatient visits, outpatient
admissions and newborn delivery cases, both
as a total number of RH cases (fee-paying and
HEF beneficiaries) and as those cases funded
through the HEF. Newborn delivery cases

that required a hospital stay (i.e. delivery by
C-section) were counted as inpatient care. Data
were also available for population in the RH
coverage area, the number of health centers
and the number of HEF members. The data
also included variables related to whether or
not a HEF or other scheme was implemented
at the RH at any time during the study period
and the month a HEF commenced. Table 1
includes a list of variables in the data set,
their descriptions and type of data. Data were
extracted also for a number of concurrent
financing and management interventions,
including contracting, maternal health
vouchers, Subo (the Government subsidy
scheme), GAVI HSS and the national Midwife
Incentive. Table 2 provides a list of concurrent
interventions by year of commencement.

Data analysis

The study employed a combination of
descriptive statistics along with bivariate

and multivariate analysis. For each outcome
indicator, descriptive statistics (codebook,
summary statistics) were generated by RH and
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by year to examine the trend in service delivery
over eight years. In the bivariate analysis, t-test
was used to compare each outcome between
RHs with and without an intervention in an
aggregate (the whole eight years) and by year.
Correlation was run to check the relationship
between variables. The analysis used only
available data and excluded all cases with
missing data. Data were analyzed using Stata
version 11.02.

In testing the hypotheses that HEF has an
effect on the three outcomes, multivariate
analyses were employed. The multivariate
regression without control is represented in the
model below.

Outcome = HEF + hospital fixed effect + time
Fixed Effect + error (cluster option)

Time fixed effect was used because the
outcomes were also influenced by time itself,
in this case the month when each HEF scheme
was introduced at the hospital. Hospital

fixed effect was used because this study is
interested in knowing the impact of HEF within
respective RHs which varies over time. Each

RH has its own unique characteristics, for
example, number of doctors or staff, advanced
utility available or the unique leadership or
management at the RH, which may or may not
influence the outcomes, by using fixed effect
we remove this time-invariant characteristics
and produce net effect of the predictor, HEF in
this case, on the outcome.

Because changes in population numbers may
affect utilization of public health facilities,
the population in the RH coverage area was

included as a control. Previous studies indicate
that vouchers influence utilization of maternal
health services [1,2]. As the concurrent
interventions influence change in outcomes
they were included as controls. GAVI HSS and
contracting were merged as one covariate as
they are both performance-based financing
mechanisms. MWI was not included in the
model because the intervention implemented
at one time was nationwide both at RHs with
and at those without HEF, in which case we
assumed its effect would be uniform.

Multivariate regression models were run using
fixed effect for hospital and time (month)
variations and correcting for heteroskedasticity
and serial correlation in data. Colinearity
occurs when two or more variables have

a high correlation, or they are very similar,
leading to estimation errors. In such case,
Stata automatically drops one or more of the
variables in the analysis.

The model with control is represented by the
equation below:

Outcome = HEF + hospital fixed effect + time
Fixed Effect + control + error (cluster option)
Analyses were performed on two separate
data sets, the first with all 62 RHs and the
second with district-level RHs (48 of them)
excluding provincial hospitals. This is because
many provincial hospitals provide a higher-level
service package (CP3) which enables them to
attract clients and whose performance may
skew the analysis.

Table 22: Number of hospitals with an intervention and the time of commencement at the study hospitals

Year HEF Contracting Gavi HSS Subo Vouchers MWI
2006 25 18 3 0 0 0
2007 27 18 9 4

2008 42 18 9 5 12

2009 42 18 11 5 15

2010 43 21 11 5 15 All
2011 43 21 11 5 23

2012 45 21 11 5 23

2013° 45 21 11 5 23

Note: a. There were 62 hospitals in the study sample, of which 45 had a HEF by 2013
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Table 1: Variable in the data set

Variable Description Data
opd_his Total number of new cases of outpatient consultation count, numeric
ipd_his Total number of cases of inpatient care count, numeric
del_his Total number of newborn delivery count, numeric
day_his Total number of inpatient days spent in hospital count, numeric
death_his Total number of deaths reported by the hospital count, numeric
opd_hef number of outpatient consultations paid by HEF count, numeric
ipd_hef number of inpatient care paid by HEF count, numeric
del_hef number of newborn deliveries paid by HEF count, numeric
hef_hc number of health centers which implemented HEF count, numeric
hef_mem number of HEF members in the coverage area of the RH implementing HEF count, numeric
contracting dummy variable denoting existence of contracting at the hospital binary (0/1)
voucher dummy variable denoting existence of voucher scheme at the hospital binary (0/1)
hef dummy variable denoting existence of HEF at the hospital binary (0/1)
subo dummy variable denoting government subsidy for the poor at the hospital binary (0/1)
gavi dummy variable for GAVI support in Health system strengthening binary (0/1)
mwi dummy variable for midwifery incentive scheme binary (0/1)

id code for hospital numeric 1 to 59

hosp_name name of hospital string

month code for month from 1 to 96 for each hospital numeric 1 to 96

pop number of population in the coverage area of hospital continuous
FINDINGS population). HEF-supported cases accounted

Effect of HEF on hospital inpatient care
Inpatient care is measured as the count of
patients admitted for a hospital stay for any
reason; the total comprises all fee-paying
patients and all to those paid for through the
HEF. The descriptive analysis, bivariate and
multivariate analysis all indicated that the HEF
is associated with increased inpatient care.

The average monthly number of total IPD
cases increased significantly over the period
(Figure 1). It appears that the increase in HEF-
supported cases played a part in this rise. The
graph shows clearly that RH that had a HEF
at some time performed well above those
without. Fluctuations in the total number of
IPD and HEF-supported case were mainly due
seasonal outbreaks of dengue fever which
typically occurred at the start of the annual
rainy season (for example, in July 2007 and in
subsequent years).

The consistent increase in HEF-supported cases
is a good indication of increased utilization
by the poor, especially considering that the
total number of HEF beneficiaries remained at
approximately 50,000 across the whole period
(due to a falling poverty proportion in the total

for approximately 40% of total IPD cases
across the period. The analysis indicated that
the proportion of HEF-supported IPD cases to
total IPD cases was higher among district level
RHs than among provincial hospitals.

There were statistically significant differences
in average number of IPD cases between the
hospital group with an intervention (HEF,
contracting, voucher, and midwifery incentive
and Subo) and the group without them. Table
4 shows the T-test comparisons. In each case
the mean number of monthly cases is higher in
the group with the intervention than in those
without at p<.001. The results suggest that the
impact of the HEF intervention on utilization
was stronger than the impact of contracting.
The results from the binary analysis do

not, however, indicate clearly which of the
interventions had the strongest influence on
IPD service provision.

The average total monthly number of IPD cases
across the 62 RHs varied widely (Figure 2). This
was anticipated as different RHs commenced
HEF at different times and displayed different
service delivery capacity. It appeared that RHs
with a HEF had a high monthly average (coded
1-45 in Figure 2A) than those without HEF
(coded 46 onward). The outlier (#28) is the

60 National coverage and health service utilization by Health Equity Fund members, 2004-2015




RH in the capital, Phnom Penh. The monthly
average number of IPD cases for all 62 RHs
increased over time and the variation among
RHs grew larger in the last two years (Figure
2B).

The multivariate analysis suggested strongly
that the HEF and population change both
had a significant influence on IPD service
delivery. Three regression models were

run, controlling for confounding effects of
concurrent interventions (Table 5). Model (1)
included HEF alone in the list of explanatory
variable; in model (2), analysis was performed
only among district level RHs (excluding
provincial hospitals) with control variables
for population, contracting, voucher and
Subo added simultaneously. In this model,
HEF had a statistically significant association
with IPD (coef. 70.2, p < .001), indicating a
strong impact of HEF on utilization at district
level hospitals. That is, among district level
RHs (n = 48), introducing HEF was associated
with an increase in the total IPD by 70 cases
per month after controlling for the effect of
other concurrent interventions. In model (3),
which calculated the control variables at all
62 hospitals, two explanatory variables had

a statistically significant association with IPD:
HEF and population. Holding other factors
constant, model (3) indicates introducing HEF
increased the monthly number of IPD cases
by 48 (coef. 48.3, Cl [3.6 — 93], p <.05); the
monthly number of IPD increased by one case
when population increased by 1000 persons
(coef. .001, CI[.000 - .003], p < .05). The
voucher and contracting schemes seemed to

Figure2: Variations in monthly number of IPD cases
across hospitals (2A left) and across months (2B right)
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have a positive effect (coef. 17.8 and 13.7
respectively), but the association was not
statistically significant (p > .05). While Subo
had a negative association with IPD (-23.0) it
was not statistically significant (p > .05).

Effect of HEF on hospital OPD service
Hospital outpatient care was measured as

the count of all OPD cases at the hospital,
including both all fee-paying patients and all
HEF-supported cases. The presence of a HEF
appeared to have a positive effect on increased
hospital outpatient care, though this could not
be demonstrated statistically (Figure 3).

The average monthly number of OPD
consultations increased significantly at RHs
across the 96 months. The largest absolute
and the fastest rate of increase occurred at RHs
with a HEF at some time. The monthly average
number of OPD consultations supported by
HEF rose steadily during the period; one reason
for the relatively low level of HEF-supported
cases over all may be the commencement of
HEFs at HCs in the district.
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Table 4: T-test comparing IPD cases between hospital group with and without an intervention

Intervention Non-intervention Sig
n mean n mean
HEF 2933 467.827 2075 138.852 <.001
Contracting 1540 444.824 3468 281.207 <.001
Voucher 1293 385.530 3715 312.723 <.001
Subo 346 189.176 4662 342.085 <.001

Table 5: Coefficients of multivariate regression for IPD (fixed effects)

Coef.(1) Coef. (2) Coef. (3) [95% ClI] (3)
n=62 n=48 n=62 Lower Upper

hef 41.734 70.211%*** 47.841* 3.048 92.633
contracting - -46.268 14.235 -106.218 134.688
voucher - -0.446 17.862 -28.882 64.607
subo - 1.137 -22.147 -58.790 14.496
pop - 0.002 0.002* 0.000 0.003
constant 228.878 -83.899 -47.403 -274.292 180.121
Obs 5008 3959 4858
Group 62 48 62
Prob > F
F . .
R-sq (within) 314 .376 .330
between 317 .100 .045
Overall .163 .139 .126

*p<.05, **p<.001;

Notes: (1) all 62 hospitals; (2) excluding provincial hospitals; (3) all 62 hospitals

Average monthly number of OPD cases varied
across the 62 RHs (Figure 4A); peaks in the
number of cases per hospital were associated
with big hospitals, such as those in Phnom
Penh, Battambang and Banteay Meanchey,
which all cater for a high level of service
delivery. The monthly average number of

OPD consultations rose steadily across the 96
months (Figure 4B) and was particularly strong
at the larger hospitals.

T-test results indicate that HEF, contracting and
Subo may influence OPD outputs (Table 6).
The hospital group with HEF had a statistically
significant higher monthly number of OPD
cases than the group without (mean 1114

vs. 259, p < .001), as well as the group with
contracting (mean 877 vs. 703, p < .01). There
was no explanation for the lower number of
OPD cases among hospitals with voucher or
Subo schemes.

Results from the multivariate regressions
indicated that none of the interventions
contributed in a statistically significant way

to increased OPD service delivery. Model (1)
included all 62 hospitals and model (2) only 48
RH with a HEF. Result from model (1) indicated
that introducing HEF would increase the
number of OPD cases by 24 per month, but
the association was not statistically significant
(24, CI[-70.4 = 192.0], p > .05). In models (2)
and (3), none of the explanatory variables had
a statistically significant association with OPD.
Difference in the coefficient for HEF in model
(1) (24 cases), model (2) (85 cases) and model
(3) (59 cases) suggest that the HEF effect

may be stronger among district-level RHs and
that the effect of HEF may be altered by the
presence of other interventions and population
change, although all this cannot be confirmed
statistically.

Effect of HEF on hospital newborn deliveries
Newborn deliveries were measured as the
number of deliveries performed at the RH each
month. The number included all deliveries,
including all paying patients, all HEF-supported
cases and all patients supported by the
maternal voucher scheme.
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Data for newborn deliveries were available
only for RHs with a HEF, that is 46 of the 62
RHs. The monthly average number of HEF-
supported deliveries accounted for more

than 30% of total delivery cases; excluding
provincial hospitals, the proportion increased
to almost 40% among district-level RHs (Table
8). Figure 8 shows that both the average total
number of delivery and average number of
delivery by HEF increased over the eight-year
period.

T-test analysis revealed a significant difference
in the average monthly number of delivery
cases between the hospital group with and
the group without each of these interventions
(Table 9). Comparisons were not possible for
the Subo scheme due to the small number of
cases with data. Hospitals with HEF or vouchers
had a higher average monthly number

of deliveries than the group without (the
difference was statistically significant). It was
not possible to explain the apparently lower
number of monthly delivery cases at hospitals
with contracting compared to those without.

Results from multivariate analysis indicated that
the presence of a HEF has a greater impact on
the monthly number of newborn deliveries at
district level RHs alone (8.940 p<.05) than at all
hospitals taken together, including provincial
hospitals (not significant statistically). Subo

was omitted due to colinearity. The association
between contracting and delivery was negative
though not statistically significant, whereas
vouchers were positively associated with
delivery service.

Figure3: Growth of total OPD cases and HEF-supported
OPD cases
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Limitations

There are a number of limitations in this study.
First, there were issues with the data, including
missing data. Some of the data did not seem
to be correct, for example, the drop in delivery
services between 2010 and 2012, but without
a plausible explanation. It was not possible to
explain some of the missing data. The option
of imputation was considered, but was not
adopted because the results from imputed
data would not necessarily be generalizable.

Secondly, there may be interactions between
explanatory variables which were not included
for reasons related to ease of interpretation of
coefficients. For example, contracting may also
improve service provision which would result
in better services and attract more fee-paying
clients. But this was no way to capture this
effect.

Figure 4: Variations in average of OPD cases across hospitals (4A left) and months (4B right)

5000 10000 15000 20000 25000

0
1

T T
0 5 60 65

T T T T T T T T T T
10 15 20 25 30 35 40 45 50 55
id code of hospital

o total number of cases of outpatient consultation —@— opd_his_mean

5000 10000 15000 20000 25000

0
I

T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
ordinal number of month

O total number of cases of outpatient consultation —@— opd_his_meam‘

ADRA Research Report 31 March 2016 63



Thirdly, it is not possible to establish total
causality of a particular intervention on the
outcomes because of the presence of multiple
interventions and the limited number of
control variables. The most that can be said

is that one or more of these interventions

may exert the most effect on one of these
outcomes while it is apparent that many if not
all the interventions contribute in some way to
these outcome.

Fourthly, due to constraint in data availability,
only 16 RHs without HEF were included in

the analysis, compared to 46 RHs with HEF.
Selection of hospitals in this analysis was based
on data availability. An implication of this is
these RHs may have good reporting compared
to the rest of hospitals.

Figure 5: Variations in averages of delivery cases across hospitals (5A left) and months (5B right)
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Table 6: T-test comparing OPD cases between hospital group with

and without an intervention

Intervention Non-intervention Sig
n mean n mean
HEF 2854 1114.034 2055 259.008 <.001
Contracting 1481 877.208 3428 703.783 <.01
Voucher 1224 694.535 3685 776.554 >.05
Subo 360 174.361 4549 802.142 <.001

Note: n = number of monthly data points

Table7: Coefficients of multivariate regression for OPD (fixed effect)

Coef.(1) Coef. (2) Coef. (3) [95% CI] (3)

n=62 n=48 n=62 Lower Upper
HEF 24.316 85.615 58.795 -73.213 190.803
contracting -- 95.602 -240.262 -757.293 276.768
voucher -- -40.179 -108.592 -303.112 85.926
subo -- -19.177 -87.084 -220.282 46.114
pop -- .004 .004 -.006 .015
constant 708.235%** -386.811 127.974 -1585.084 1835.033
Obs 4909 3870 4754
Group 61 47 61
Prob > F
F . .
R-sq (within) .043 .156 .047
between .059 .265 .011
Overall .027 .202 .023

*p<.05, **p<.001; (2) excluding provincial hospitals, (1 & 3) including provincial hospitals
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Table 8: Mean monthly number of delivery cases

N Mean SD Range
Total deliveries 3471 67.75 67.62 1-2096
Deliveries by HEF 2803 21.28 41.79 0-557
Deliveries* 1123 117.78 91.35 1-2096
Deliveries by HEF* 858 30.40 68.09 0-557
Deliveries** 2348 43.83 31.63 1-223
Deliveries by HEF** 1945 17.26 20.51 0-123
*among provincial hospitals
**among regular referral hospitals

Table 9: T-test comparing delivery cases between hospital group with

and without an intervention
Intervention Non-intervention Sig
n mean n mean
HEF 3077 73.307 394 24.418 <.001
Contracting 1495 55.352 1976 77.143 <.001
Voucher 819 87.649 2652 61.614 <.001

Table 11: Coefficients of multivariate regression on Newborn Delivery
(fixed effects) (among hospitals with HEF only)

Coef.(1) Coef. (2) Coef. (3) [95% ClI] (3)
n=62 n=48 n=62 Lower Upper

hef 3.376 8.940* 4.398 -12.628 21.423
contracting -12.106 -0.523 -30.872 29.825
voucher 2.704 14.905 -11.291 41.102
subo (omitted) (omitted)
population 0.000 0.000 0.000 0.000
constant 34.760*** 17.146 12.100 -15.606 39.806
Obs 3471 2301 3395
Group 45 31 45
Prob > F
F
R-sqg (within) 197 0.508 0.206
between .006 0.094 0.054
Overall .067 0.262 0.110

*p<.05, **p<.001; (2) excluding provincial hospitals, (1 & 3) including provincial hospitals
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DISCUSSION AND
CONCLUSIONS

While the national population increased over
the years, the total number of HEF beneficiaries
remained relatively stable or decreased slightly.
The reason for this is consistent growth in the
economy, which brought about a reduction in
poverty levels from 40% in late 1990s to just
above 20% in 2013.

The contribution of HEF-supported cases to
the rising level of IPD admissions is a finding
consistent with previous studies [3-5]. Our
finding confirms that the original, intended
purpose of the HEFs to provide access for

the poor to expensive hospital services has
apparently been achieved.

The effect of HEF on uptake of IPD services
was even greater among district level RHs than
provincial hospitals. Many of the provincial
hospitals started implementing HEF earlier
than 2006 with possible early rises in IPD cases
as a result, with the effect tapering off at the
higher level in subsequent years.

The result indicates that the impact of the HEF
goes beyond HEF members. It appears that
the HEF had an indirect effect on IPD service
delivery by attracting fee-paying users to the
hospitals, perhaps as a result of improved
service quality. Reimbursing providers for user
fee exemptions produces a higher level of
revenue for hospitals that can be used for staff
incentives and operating costs.

It appears that the presence of a HEF has

no statistically significant effect on hospital
OPD services. At each RH there is a HC in
close proximity that provides OPD services,
and at times this may be counted as part of
hospital services. In general, OPD services are
provided at health centers and the HEF was
not initially established to reimburse primary
care (which was added later to the benefit
package). In principle, HEF members must
receive a referral slip from a HC in order to
access hospital inpatient services, implying that
OPD or primary care is received at the HC. But
in reality this gate-keeping role has not been
consistently implemented.

Consequently, the provision of OPD services
at hospitals began on an ad hoc basis and

at different times. Reimbursement of fees
for OPD services at referral hospitals was
implemented officially only in 2013 although
many hospitals had done so long before
that. Over the years, HEF coverage has been
extended to more and more HCs and it
appears that patients generally are accessing
OPD services mostly at the HC level for reasons
related to convenience, distance and cost of
transportation.

The results indicate that the presence of a

HEF has a positive effect on hospital newborn
deliveries among district level RHs, though

not among provincial hospitals. At hospital
level, newborn delivery services are counted as
inpatient (IPD) care. Nationally, facility based
deliveries are a targeted activity for hospitals;
again, elevated levels of newborn deliveries
may have been achieved early at provincial
hospitals that had implemented HEF before
2006 while many district level referral hospitals
implemented HEF later with a consequent
short-term impact on increased delivery care.

Contracting and vouchers showed different
effects on service delivery depending on

the type of hospital service and the type of
hospital. These schemes may well have had
the effect of improving HC level services and
therefore attracting more patients away from
hospitals for primary care services. As well, it
appears that the voucher schemes promote
hospital IPD and delivery services. Most
voucher programs targeted maternal and child
health and were mostly used for deliveries.
The MOH policy requires that normal deliveries
be performed at HCs while high risk cases

and those with complications be referred to
hospital level, usually provincial hospitals.

Based on the results, we can conclude
that:

HEF had a positive impact on increasing overall
uptake of inpatient care at the hospital. The
impact was stronger among district level RH
than among provincial ones.

HEF contributed in some way to the
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overall uptake of OPD services at RHs. The
inconclusive results may be due to the fact
that offering of OPD service at hospitals to HEF
members had been delayed and that many
HCs implemented HEF and attracted clients
away from hospitals.

As newborn deliveries are treated as inpatient
care, the HEF contributed significantly to
hospital delivery services, and the impact was
significant among district level RHs.
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Aims and methods

This study of the impact of HEFs on health
centre (HC) utilization was conducted as an
impact evaluation in 2014. We employed

the difference-in-difference (DID) method — a
rigorous method of impact evaluation [1] - to
estimate the impact of HEFs on HC service
delivery.

The DID method has been widely used

in retrospective impact evaluations of
interventions in a context where other robust
methods, such as randomized controlled

trials or before-after control designs, are

not feasible. The DID method first defines a
difference between two groups at baseline;
then the two groups are compared again after
a period during which one group had received
an intervention. The differences at baseline and
at follow-up are then compared.

In Cambodia, the DID method has been

used to estimate the impact of HEFs and
reproductive health care vouchers using panel
data from the Cambodian Socio-Economic
Surveys (CSES) and Cambodia Demographic
and Health Survey (CDHS) respectively [2,3].

Data and sample selection

Data for this study were collected with the
assistance of the University Research Company
(URC), the national HEF administrator, from
the Ministry of Health’s (MOH) national Health
Management Information System (HMIS)
database. These data are routinely collected
by individual health facilities and collated at
the district level in a specific software package
on a monthly basis and sent to the provincial
health office, which in turn forwards them to
the central MOH. The number of new case
consultations and newborn deliveries per
month at HCs for all months from January
2006 to December 2013 were extracted for
the study.

The period 2006-2013 was selected because
data for the years were and more reliable and
more complete [4]. The MOH, with support
from URC, had established a web-based data
system in 2009-2010. Retrospective data on
service provision dating back only to 2006

were re-entered into the system from earlier
records. New case consultations (designated
here as OPD) are the most commonly used
service at HCs, while newborn deliveries

are the most important and most expensive
HC service. These two indicators provide a
significant view of the significance and effect
of HEFs on HC utilization.

According to the HMIS database, the number
of HCs in Cambodia progressively increased
from 960 in 2006 to 1,088 in 2013. A few

of these HCs were not fully functioning, and
thus, no data on health service utilization was
reported. In this study, we included 1,081

HCs became operational in any time between
January 2006 and December 2013 and had at
least one month of data available by December
2013.

The presence of a HEF at a HC was defined by
recording the date of commencement at the
HC as provided by URC. Over the study period,
the number of HCs with a HEF increased
gradually from 16 (1.5% of all functioning
HCs) in December 2006 to 476 (40% of all
functioning HCs) in December 2013. Table 1
presents the number of HCs in Cambodia by
their functioning and intervention status by
year between 2006 and 2013.

There was previous evidence that the
implementation of contracting procedures at
health facility level (under a scheme designed
to provide incentives and strengthen the
delivery of services) [5-8]as well as the use

of vouchers for reproductive health services
had been associated with an increase in

service provision and facility-based newborn
deliveries. To account for this, we included a
variable for HC status (with or without these
interventions) in the study for control purpose.
Although there is evidence that a government
schemes paying a Midwife Incentive for live
births at facilities was associated with increased
newborn deliveries at HCs and referral
hospitals (RH) [9,10], this was not included in
our study as it was launched nationwide at one
point in time and thus affected all HCs in the
country. This intervention could not therefore
be considered as a confounder.

70 National coverage and health service utilization by Health Equity Fund members, 2004-2015



Table 1: Number of HCs by their functioning and intervention status, 2006-2013

2006 2007 2008 2009 2010 2011 2012 2013
Total no. of HCs 960 963 967 984 997 1,004 1,024 1,088
No. of functioning HCs 956 959 960 962 970 995 1,019 1,081
No. of HCs with HEF 16 17 81 168 246 277 301 476
% (of functioning HCs) 1.5 1.6 7.5 15.5 22.8 25.6 27.8 40.0
No. of HCs with vouchers 0 44 200 272 272 405 405 405
% (of functioning HCs) 0 4.1 18.5 25.2 25.2 375 37.5 375
No. of HCs with contracting 328 437 437 467 509 509 509 509
% (of functioning HCs) 30.3 40.4 40.4 43.2 47.1 47.1 47.1 47.1

Note: No. = Number; HC = Health Centre; HEF = Health Equity Fund

Data analysis

We used the DID method to identify the impact of the HEF scheme on HC utilization by
comparing changes in the delivery of HC services where HEF schemes were introduced during
2006-2013 (treatment group) to changes at HCs that remained without HEFs (control group).
This strategy was implemented by estimating regression models including fixed effects at the
HCs and OPD/newborn delivery period effects. The assumption behind this identification strategy
is that the use of services at treatment and control HCs would have evolved in the same way in
the absence of HEFs.

The two outcome variables of interest were: (1) the number of monthly OPD visits at HCs
(absolute number or as % of the population in the catchment area) and number of newborn
deliveries at HCs (absolute or as % of expected births in the catchment area). Independent
variables include: the existence of HEF scheme being implemented at the HC (treatment) and the
existence of contracting (including GAVI) or a voucher scheme at the HC (as control).

The econometric models make use of the HEF starting date variability:

(Model 1a)
OPDit = Qg + al.HEFit + as. U + 25236 Aet- dt + €t

Where:

OPD;; is the number of new consultations in HC i during period t.

HEF;; is a dummy variable equalling 1 when the HC i has HEF during period t, and 0 otherwise,
it's our variable of interest: a_1 is its estimated coefficient, and represents the effect of
HEF on the number of consultations.

Ui controls for the HC fixed effects.

ol is a dummy time variable; the set of dummy time variables controls for time effects.

Eit represents the error term.

The model is first performed this way. Then in order to control for confounding factors,
explaining variables are added to the model, such as:

e The population in the catchment area (this variable varies every year for each health facility);
e Whether the health facility i benefits from a voucher program or not during period t;

e Whether the health facility i benefits from a contracting program or not during period t.
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(Model 1b)
OPD;, = ay + a,. HEF;, + a,.pop;, + as.voucher;, + a,.contracting;, + as.u; + %:=3° aq,. d, + €,

In the case of new consultations, we expect the contracting program to have a positive effect as
well.

The model explaining the health center newborn deliveries follow the same shape:

(Model 2)

deliv,:t = bO + bl' HEFit + b5.ui + Z%z‘ié bﬁt' dt + €it

Where:

deliviy represents the number of newborn deliveries in HC | at time t. Here as well, population,
voucher and contracting variables are added in order to control for them. In particular, the
voucher program is expected to have a positive effect.

Overview of the dataset

Table 2 summarizes key variables and their characteristics in the dataset. The two outcome
variables of interest are the number of OPD visits and newborn deliveries at the 1,081 HCs
included in the study. For each HC, data covered the full 12 months for eight years (from January
2006 to December 2013), or 96 time points where the data was complete.

Because a number of HCs commenced and became operational only during the period of study,
data for the period prior to commencement were of course missing. There are also unexplained
missing data for those HCs that were operational at different points in time. Table 3 summarizes
the valid data for key outcome variables, new case consultations or OPD visits (absolute number
and to population ratio) and newborn deliveries (absolute number and to expected births ratio)s.
In general, nearly 90% of the data were complete or valid for the absolute number and around
85% for the population ratios; in some cases the population data were also missing.

Table 4 shows the distribution of complete data for key

Table 1: Number of HCs by their functioning and intervention status, 2006-2013

Variables Description Data type
HC_name Health center name — not unique to each HC String

HC_code Health center code - unique to each HC Numeric
Month Code for month when the services was used Numeric, 1-12
Year Code for year when the service was used Numeric, 1-8
Month_year Code for month and year when the service was used Numeric, 1-96
OPD_HC No. of new case consultations at HC Count, numeric
OPD_pop Ratio of new case consultations to population covered Continuous
Del_HC No. of newborn deliveries at HC Count, numeric
Del_birth Ratio of newborn deliveries to expected births Continuous
Intervention If the HC has a HEF over the study period - intervention - or not Dummy, 1/0
HEF If the service was used at the time the HC had HEF or not Dummy, 1/0
Voucher If the service was used at the time the HC had voucher or not Dummy, 1/0
Contracting If the service was used at the time the HC had contracting or not Dummy, 1/0
POP Estimated no. of population in the coverage area of HC Continuous
Exp_births Number of expected births in the coverage area of HC Continuous
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