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ABSTRACT

Objective To investigate effective, quality-adjusted,
coverage and inequality of maternal and child health (MCH)
services to assess progress in improving quality of care in
Cambodia.

Design A retrospective secondary analysis using the three
most recent (2005, 2010 and 2014) Demographic and Health
Surveys.

Setting Cambodia.

Participants 53 155women aged 15—49 years old and 23242
children under 5 years old across the three surveys.

Outcome measures We estimated crude coverage,
effective coverage and inequality in effective coverage for
five MCH services over time: antenatal care (ANC), facility
delivery and sick childcare for diarrhoea, pneumonia

and fever. Quality was defined by the proportion of care
seekers who received a set of interventions during
healthcare visits. Effective coverage was estimated by
combining crude coverage and quality. We used equiplots
and risk ratios, to assess patterns in inequality in MCH
effective coverage across wealth quintile, urban—rural and
women’s education levels and over time.

Results In 2014, crude and effective coverage was
80.1% and 56.4%, respectively, for maternal health
services (ANC and facility delivery) and 59.1% and 26.9%,
respectively, for sick childcare (diarrhoea, pneumonia

and fever). Between 2005 and 2014, effective coverage
improved for all services, but improvements were larger
for maternal healthcare than for sick child care. In

2014, poorer children were more likely to receive oral
rehydration solution for diarrhoea than children from richer
households. Meanwhile, women from urban areas were
more likely to receive a postnatal check before getting
discharged.

Conclusions Effective coverage has generally improved in
Cambodia but efforts remain to improve quality for all MCH
services. Our results point to substantial gaps in curative
sick child care, a large share of which is provided by
unregulated private providers in Cambodia. Policymakers
should focus on improving effective coverage, and not only
crude coverage, to achieve the health-related Sustainable
Development Goals by 2030.

.2 Soon Ae Kim," Juhwan Oh,® Chae Eun Kim,’

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study included nationally representative pop-
ulation data to estimate effective, quality-adjusted,
coverage and inequality of maternal and child health
Services.

= This study used three waves (2005, 2010 and 2014)
of surveys to observe the temporal changes in cov-
erage, quality and inequality.

= The study is limited by the type of measures includ-
ed in the Demographic and Health Surveys to assess

quality.

INTRODUCTION
The Sustainable Development Goal (SDG)
3 aims to achieve universal health coverage
(UHC), by ensuring access to quality essen-
tial health services by 2030." Despite substan-
tial improvement in access to healthcare
services, quality of care remains poor and
variable across low and middle-income coun-
tries (LMICs).?® The Lancet Global Health
Commission on High Quality Health Systems
in the SDG era (ie, the HQSS Commission)
estimated that high-quality health systems
could save one million newborn deaths annu-
ally.* Vulnerable groups, including the poor
and the less educated, tend to receive worst
quality of care.”” Thus, quality improvement
needs to be a central pillar of UHC.
Anincreasing body of evidence recommends a
shift from tracking ‘crude’ or ‘contact’ coverage
to ‘effective’ coverage,”” defined as the propor-
tion of a population in need of a service that
resulted in a positive health outcome from the
service."” Recent literature have shown a gap
between crude and effective coverage ranged
from 40% to 60% in LMICs.” " ** This indicates
that many patients who come in contact with
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the health system are not treated according to standards of
care.

Cambodia is a lower middle-income country located in
Southeast Asia with a population of 16.72 million people.'”
Since the late 1990s, the country has experienced consis-
tent economic growth and a reduction in poverty rates."*
In the past decades, the Cambodian government has
focused on increasing utilisation of maternal and child
health (MCH) services. From 2000 to 2014, Cambodia
reduced its under-5 mortality rate from 124 to 35 per
1000 live births and the maternal morality ratio from 437
to 170 per 100000 live births."” Increased in facility deliv-
eries and child vaccination programmes have substan-
tially reduced these maternal and child deaths during the
Millennium Development Goals (MDGs) era.lo 17

However, in order to achieve the health-related SDGs by
2030, maternal mortality must be reduced by an additional
60% and under-5 mortality by an additional 30%. Using
Global Burden of Disease data in 2016, Kruk et al found
that deaths due to poor quality care were two times as high
as deaths due to non-utilisation of healthcare services in
Cambodia.'® Moreover, inequality in accessing maternal and
child care services across geographic locations, urban-rural
residents and wealth quintile was observed in Cambodia.'?*’
To avert these additional maternal and child deaths, a high-
quality equitable healthcare services is needed. The first step
is to monitor progress during the MDG era.

To our knowledge, no study has assessed the effective,
quality-adjusted, coverage of MCH services in Cambodia.
Previous research has mostly focused on the utilisation of
MCH services.”’™ Thus, this study estimates the effective
coverage of five MCH services and inequality in effective
coverage using data from 2005 to 2014.

METHODS

Data sources

This is a secondary statistical analysis using data from the
Cambodia Demographic and Health Surveys (CDHS) to
examine changes in crude coverage, effective coverage and
inequality in effective coverage of MCH services over time.
The three most recent waves—2005, 2010 and 2014—of the
CDHS were included. The CDHS is a nationally represen-
tative, population-based, crosssectional survey carried out
every 4-5 years."” Our population of interest (N) included all
women of reproductive age (15—49 years old) who had atleast
one live birth in the past byears preceding each survey wave
for maternal care, and all children under 5years old living
in residential households for sick childcare visits. The CDHS
collects data on a wide range of health services, including
across the MCH continuum of care. Sampling strategies and
methodology have been described elsewhere.**

MEASURES

Crude coverage

Crude coverage was calculated by the proportion of
women or children who needed healthcare (due to true

or perceived needs) and who sought care at health facili-
ties. We estimated crude coverage for five MCH services:
antenatal care (ANC), delivery and care for diarrhoea,
pneumonia and fever. ANC was defined as the propor-
tion of women with at least one live birth in the 5years
preceding the survey who reported at least four ANC visits
for their most recent birth. Delivery care was defined as
the proportion of women who gave birth in the 5years
preceding the survey and who delivered ata health facility,
including all public and private facilities (excluding those
who gave birth at home and undefined locations).

Care for diarrhoea, pneumonia and fever was defined,
respectively, as the proportion of children who had diar-
rhoea, symptoms of pneumonia (a cough accompanied by
short, rapid breathing and difficulty breathing as a result of
a problem in the chest), or fever, in the 2weeks preceding
the survey for whom advice or treatment was sought from a
health facility, including all public and private facilities except
pharmacies and traditional healers.

Effective coverage
Based on the calculation used by Arsenault et al' and
Hategeka et al,” we estimated effective coverage as:

EC=QxU/N

where EC is effective coverage, Q is quality of MCH
services, U is utilisation of MCH services and N is need for
MCH services. Since the CDHS had only a few indicators
to estimate the quality of services, the effective coverage
estimates reported in this study should be considered an
upper limit of the quality of MCH services.

Quuality of care was defined based on four reports: the
HQSS Commission’s framework,! the WHO recommen-
dations on ANC for a positive pregnancy experience,”
the National Strategy for Reproductive and Sexual Health
of Cambodia 2017-2020*° and the WHO standards for
improving the quality of care for children and young
adolescents in health facilities.””

Quality-adjusted ANC was estimated by the propor-
tion of women who received at least four ANC visits and
reported receiving five basic services at any point during
ANC: their blood pressure was measured, a urine and a
blood sample were collected, they were given or bought
iron tablets or syrup, and they were counselled on poten-
tial complications to look out for during pregnancy.
Quality-adjusted delivery care was defined as the propor-
tion of women who delivered at a health facility and who
reported that someone examined them or asked ques-
tions about their health before being discharged. Quality-
adjusted care for diarrhoea was defined as the proportion
of children who sought care at a health facility for diar-
rhoea and who received oral rehydration solution (ORS)
from a special packet, prepackaged or from a homemade
fluid. Quality-adjusted care for pneumonia was defined as
the proportion of children who visited a health facility for
suspected pneumonia and who received antibiotics (pills,
syrup or injection). Quality-adjusted care for fever was
defined as children who sought care at a health facility
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and received a blood test for suspected malaria. Detailed
indicator definitions are shown in online supplemental
table 1.

Inequality in effective coverage of MCH services

Inequalities in effective coverage of five MCH services
were assessed using three measures of socioeconomic posi-
tion: household wealth quintile, area of residence (urban
vs rural) and the woman’s education level as provided by
the CDHS." The wealth index, provided by the CDHS, is
calculated based on a household’s ownership of selected
assets, such as televisions and bicycles; housing construc-
tion materials and types of water access and sanitation
facilities.® The wealth index is divided into five quintiles
(lowest—Q1, second—Q2, middle—Q3, fourth—Q4
and highest—Q5) based on a continuous scale of rela-
tive wealth in the country.® Details on the calculation of
the wealth index can be found elsewhere.” The women’s
education was combined into three levels (no education,
primary school only and secondary or higher education).

Statistical analysis

We first used descriptive statistics to estimate crude
coverage and effective coverage for the five MCH services
in 2005, 2010 and 2014. Data for child pneumonia care
were not available in 2005. Line graphs were used to
present the trends in national averages over time for each
health service. Second, we assessed inequalities in effec-
tive coverage visually using equiplots across wealth quin-
tiles, maternal education and area of residence (urban
vs rural). Finally, we used risk ratios (RRs), to compare
effective coverage in 2014 between the top and bottom
categories of each measure of socioeconomic position
(wealth quintiles, education and urban residence). We
used logistic regressions to model the log odds of effec-
tive coverage and transformed the coefficients into
marginal predicted risks using postestimation commands
to calculate the RR. We used the logistic, margins and nlcom
commands in STATA V.16.0.*" Statistical code for RR
calculation is publicly available on a GitHub repository:
https://github.com/mkkim1/RiskRatio_Cambodia.git.

Two additional subanalyses were conducted. First, we
estimated the crude and effective coverage in 2000 to
observe the trend in the last two decades. However, due
to the age of the data, we excluded the 2000 data from the
main analysis (online supplemental table 2). Indicators
to estimate effective coverage for facility delivery and sick
childcare for fever were not available in 2000. Second,
we used postpartum check-up after discharge to estimate
effective coverage for childbirth and compare with the
results from the main analysis (online supplemental table
3.figure 1).

All analyses, including logistic regressions, were
adjusted for the survey design (clustering, stratification
and survey weights) except the equiplots due to a limita-
tion of the statistical software package. Stata SE V.16.0 was
used for all analyses.

Patient and public involvement

This research was done without public involvement.
Public were not consuted and invited to comment on the
study design and analysis.

RESULTS

Description of the study population

A total of 53 155women of reproductive age (15-49years
old) were included across the three survey waves. The
proportion of women who gave birth within the 5years
preceding the survey slightly decreased from 34.9% in
2005 to 34.0% in 2014. Most women lived in rural areas
and completed primary education (table 1). In total,
23242 children under 5years were included. Fever was
the most prevalent child illness, with 27.1% of children
suffering from fever in the 2weeks prior to the survey
in 2014 (table 1). High prevalence of fever could be
explained by the high burden of malaria along the
national borders, including in the western provinces of
Battambang and Pailin.

Overall crude and effective coverage

In 2014, average crude and effective coverage were
80.1% and 56.4%, respectively, for maternal healthcare
(ANC and delivery), and 59.1% and 29.6% for sick child
care (care for child diarrhoea, pneumonia and fever)
(table 1). For maternal health, effective coverage was
increased by 21.0% and 22.8% from 2005 to 2010 and
2010 to 2014, respectively (table 1). For sick childcare,
effective coverage increased by 13.4% and 4.5% from
2005 to 2010 and 2010 to 2014, respectively (table 1). Esti-
mates for crude and effective coverage for each indicator
are found in online supplemental table 2. Delivery had
the highest effective coverage at 80.1% in 2014 (online
supplemental table 2). Meanwhile, effective coverage for
fever had the lowest effective coverage at 2.3% in 2005
(online supplemental table 2).

Maternal healthcare

Figure 1 shows a continuous increase in crude and effec-
tive coverage for ANC and facility delivery from 2005 to
2014. In 2014, 80.1% of women who delivered at a facility
had a postnatal check before being discharged and
around half of women who had four ANC visits received
the five basic services during their pregnancy. Effective
coverage in maternal healthcare services improved even
among the poorest. For example, in 2005, only 4.7% of
women in the lowest wealth quintile received a postnatal
check, while this increased to 60.9% in 2014 (figure 2).
The proportion of women from rural areas who received
the five basic services during ANC increased by 13-folds
from 2005 to 2014, from 2.2% to 29.6% (figure 2).
Inequalities also appeared to be reduced according to the
equiplots. However, socioeconomic inequalities in effec-
tive coverage remained in 2014. Women in the richest
wealth quintile in Cambodia were 1.7 times more likely to
receive all five services during ANC visits (RR=1.7, 95% CI
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Figure 1

Crude coverage

2010 2014
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Crude and effective coverage of maternal health care in Cambodia from 2005 to 2014. (A) at least 4 antenatal care

(ANC) visits. (B) facility delivery. Effective coverage for antenatal care was estimated by the proportion of womwen who received
at least four ANC visits and reported receiving five basic services at any point during ANC; their blood pressure was measured,
a urine and a blood sample was collected, they were give or bough iron tablets, or syrup, and they were counseled on potential
complications to look out for during pregnancy. Effective coverage for facility delivery was defined as the proportion of women
who delivered at a healthy facility and who reported that someone examined them or asked questions about their health before

being discharged.

1.5 to 2.0) compared with the poorest and they were 1.4
times more likely to receive a postnatal check before
discharge (RR=1.4, 95% CI 1.4 to 1.5) (table 2).

Sick child care
Figure 3 shows the trend in crude and effective coverage
for sick child care. Overall, crude and effective coverage
forsick child care did notimprove as much as for maternal
care between 2005 and 2014. The proportion of children
with diarrhoea who received ORS and the proportion
with fever who received a malaria test remained almost
the same between 2010 and 2014 (figure 3). The propor-
tion of children who received ORS for diarrhoea was
higher in the poorest groups.

In 2014, children in the richest quintile were 0.6 times
less likely to receive ORS when seeking care for diarrhoea
(RR=0.6, 95%CI 0.4 to 0.9), compared with children

from the poorest households (figure 4 and table 2). Simi-
larly, children of most educated mothers were 0.5 times
less likely to receive ORS for diarrhoea (RR=0.5, 95% CI
0.3 to 0.8) compared with those with no formal education

(table 2).

DISCUSSION

In this study, we estimated crude coverage, effective
coverage and inequality in effective coverage for five
MCH services to assess progress in improving quality of
healthcare in Cambodia from 2005 to 2014. We found
that improvements in effective coverage were greater
for maternal health services (ANC and facility delivery)
than for curative services for sick children (diarrhoea,
pneumonia and fever). Vulnerable women, including
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Figure 2 Equity in effective coverage of maternal health in Cambodia from 2005 to 2014 across (1) wealth quintile (2) area of
residence (urban vs rural) (3) women's education (no education, primary and secondary and higher).

the poor, rural residents and less educated, experi-
enced a greater improvement in effective coverage for
facility delivery than ANC. Inequality gaps appeared to
have been reversed for diarrhoea and pneumonia over
time, where children from rural and poorer households
received higher quality care than children from urban
households.

Effective coverage in sick child care did not improve
as much as for maternal health services. We also found a
propoor distribution for sick child care—children from
the poorest, less educated households and from rural
areas, appeared to be more likely to receive ORS for diar-
rhoea and antibiotics for pneumonia, than children from
richer, more educated households and urban areas. This
could be because poorer children were relatively sicker
but may also point to differences in quality between the

types of providers used. Most curative care in Cambodia
is delivered by an extensive network of loosely regulated
private healthcare providers while the public sector is
the predominant provider of preventive care and health
promotion activities."* *' According to the 2014 CDHS,
65% of care for child diarrhoea, fever or cough took place
in the private sector.'” Private providers—mostly small
practices, pharmacies or single-person practitioners—are
also more prevalent in urban areas.'* The regulation of
private providers in Cambodia remains a challenge where
many operate without government accreditation.'* The
Cambodia National Strategic Plan 2017-2020 revealed
inadequate education of health professionals as an
important impediment to improving the quality of health
services.” Since our results may point to large quality
gaps in the private sector, the Cambodian government
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Table 2 Risk ratios in effective coverage of five maternal and child health services between richest and poorest, least and
most educated and urban versus rural residents, Cambodia Demographic and Health Survey 2014

Women’s education levels
(secondary or higher education
vs no education)

Wealth quintile (Q5 vs Q1) Urban-rural area

Indicators RR (95% Cl) RR (95% Cl) RR (95% Cl)

Received five basic services during ANC visits  1.7* (1.5t0 2.0) 1.5" (1.3 t0 1.6) 1.9% (1.6t0 2.2)
Postnatal check before discharge 1.4* (1.4t0 1.5) 1.2* (1.2t01.2) 1.4 (1.3t0 1.5)
Oral solution received for diarrhoea 0.61 (0.4 10 0.9) 0.8 (0.5t01.2) 0.5% (0.3t00.8)
Antibiotics received for pneumonia 0.9 (0.8to 1.1) 0.8* (0.7 to 0.9) 1.0 (0.8t0 1.2)
Blood tested for malaria 0.8 (0.5t0 1.1) 0.8 (0.6t01.2) 18 (0.8 t0 2.0)

The RR is the ratio in effective coverage between top and bottom sub-groups: socioeconomic status—wealthiest quintile versus poorest quintile;
urban and rural areas; and secondary or higher education versus no education. RR>1 indicates pro-rich distribution (higher effective coverage in
the top group); RR<1 indicates pro-poor distribution (higher effective coverage in the lower sub-groups; RR=1 suggest an equal distribution in the

effective coverage indicator.
*p<0.001.

1p<0.05.

$p<0.01.

RR, risk ratio.

should regulate private healthcare providers for their
curative clinical practice to ensure that patients receive
quality care.

The increase in care seeking among poorer households
could also have been influenced by the Health Equity
Fund (HEF). The HEF, launched in 2000, is Cambodia’s
largest financial protection scheme, covering the poorest
one-fifth of the national population and aims to increase
access to government health facilities.”® Since then, the

HEF-supported patients, particularly the facility deliv-
eries.’® Yet, only one in two children received proper
treatments at facilities. Only half of women received all
five basic health services during their ANC visits.

From 2005 to 2014, the proportion of women who deliv-
ered at health facilities quadrupled. During the MDG era,
several programmes have focused on improving maternal
and newborn health including those led by the national
government and international aid agencies, including the

utilisation of MCH services significantly increased among Korea Foundation for International Healthcare (KOFIH).
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Figure 3 Crude and effective coverage of care for child health in Cambodia from 2005 to 2014. (A) diarrhea (B) pneumonia (C)
fever. Data for effective of pneumonia in 2005 were missing. Effective coverage for diarrhea was defined as the proportion of
children who sought care at a health facility for diarrhea and who received oral rehydration therapy (ORT) from a special packet,
pre-packaged or from a homemade fluid. Effective coverage for pneumonia was defined as the proportion of children who
visited a health facility for pneumonia and who received antibiotics (pills, syrup, or injuction). Effective coverage for fever was
defined as children who sought care at health facility and received a blood test for suspected malaria.
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of pneumonia in 2005 were missing.

Since 2013, KOFIH has implemented an integrated MCH
programme to improve the quality of maternal and
child healthcare services in the Battambang province
by training healthcare workers—upgrading the skills of
new midwives and training on partograph.” The Govern-
ment Midwifery Incentive Scheme started in 2006 aimed
to increase the facility deliveries by paying midwives and
other trained health personnel with cash incentives based
on the number of live births they attend in public health
facilities.”® These programmes may have been effective
in improving both the utilisation and quality of delivery
care. According to the 2014 CDHS report, 69% of deliv-
eries took place in the public sector and 85.8% of births
were attended by a midwife or a doctor.'® Nonetheless,
we found a large gap in postpartum care before and
after discharge which highlights missed opportunities for
high-quality delivery care (online supplemental table 3
and figure 1). A meta-analysis found that receiving ante-
natal to postnatal care could reduce the risk of combined
neonatal, perinatal and maternal mortality by 15%.%" The
National Strategy for Reproductive and Sexual Health
in 2017-2020 recommends four postnatal checks, one
before and three after discharge.”® Despite these recom-
mendations, mothers rarely return to the facilities after
they get discharged. Inadequate transportation and long
distances to health facilities might discourage women
to return to the facilities after getting discharged. More

outreach efforts like home visits, promotion of postnatal
care during the antenatal period and at delivery are
needed to ensure a continuum of delivery care for both
mothers and newborns.

We found the largest difference (65.1%) between
crude and effective coverage for children with fever
in 2010. Effective coverage (blood test for suspected
malaria) only improved by 1.1% from 2010 to 2014.
This small increase in coverage might have resulted
in a dramatic reduction in malaria-related deaths in
Cambodia. In 2018, no malaria-related deaths were
reported for the first time in the country’s history.™
The percentage of malaria cases significantly fell from
61% in 2015 to 27% in 2018.” This promising improve-
ment could have reduced the number of blood tests
for suspected malaria cases.

Effective coverage lags behind crude coverage in
Cambodia, indicating a need for improving the quality
of MCH care. Similar or even lower levels of effective
coverage have been found in other countries. Across 91
LMIGCs, effective coverage for ANC ranged from 53.8%
on average in low-income countries to 93.3% in upper
middle-income countries.” In Rwanda, only 40.2% of
women who gave birth in a facility in 2015 received
a check-up before discharge while this estimate was
almost the double (80.1%) in Cambodia.’ Quality-
adjusted coverage for ANC (women who had at least
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4 ANC visits and received at least 11 quality focuses
intervention items) was about a half in Myanmar
(14.6%) compared with Cambodia (32.8%).% In
Haiti, an average effective coverage for curative
sick childcare, including taking history, testing and
managing care, was 11.8% in 2013 while this estimate
was almost tripled (29.7%) in Cambodia.'' Leslie et al
found that effective coverage, providers’ adherence to
evidence-based care guidelines, for sick childcare, was
87% in eight LMICs between 2007 and 2015.*" About 3
in 10 children received ORS in Vietnam (30.0%) and
Cambodia (26.0%) in 2014."

This study includes several limitations. First, the
quality measures are notinclusive as they included only
a limited number of recommended items that should
be completed during MCH services. For instance,
effective coverage for childbirth included only one
item: check-up before discharge. Many other compo-
nents of care are required for high-quality delivery
care included a positive user experience (respectful,
patient-centred delivery care) and high-quality intra-
partum technical care. In addition, quality for sick
child care was measured by whether the child received
an appropriate treatment (ORS for diarrhoea, anti-
biotics for suspected pneumonia and blood test for
suspected malaria), but the survey did not ask whether
the healthcare providers explained the proper treat-
ment instructions to the caregivers or conveyed their
diagnosis. Given these limited measures, our quality
estimates should be regarded as an upper bound of
quality, a starting point for estimating quality-adjusted
coverage rather than a definite estimate. Thus, better
quality measures—user experience, competent care
and timeliness of care—are needed. More studies
need to go beyond utilisation of care and investigate
health system quality.

Second, although we included the most recent CDHS
surveys, our latest data points are from 2014. The
CDHS announced an upcoming 2020-2021 survey.**
The Global Financing Facility estimated that service
disruptions during the COVID-19 pandemic could
have the potential to leave 313900 children without
oral antibiotics for pneumonia and 77600women
without access to facility deliveries.*” In Laos, ante-
natal care and postnatal care declined by an estimated
10% and 9%, respectively, immediately after the
declaration of the pandemic.** Future studies should
estimate the effect of the COVID-19 pandemic on
effective coverage in Cambodia.

Third, DHS data are self-reported by caregivers,
which is subjected to recall bias. Women tend to report
less accurately about care related to more complex
diseases such as pneumonia,® but they report better
for more invasive procedures such as a blood test.*® To
address reporting biases, other studies on quality of
care have linked household surveys with facility assess-
ments.*’ In 2008, Cambodia implemented the Service
Availability and Readiness Assessment, a national

health facility assessment.*® Future studies should try
to link different types of surveys to provide a more
comprehensive picture of health system quality in
Cambodia. Fourth, the findings are applicable only to
the study country.

CONCLUSION

Despite the substantial improvement in maternal and
child outcomes in the past decades in Cambodia,
efforts are needed to improve quality of care. As
Cambodia strives to meet the health-related SDGs by
2030, focusing on effective coverage will be important
more than ever to address the residual maternal and
child mortality. Additionally, inequalities across socio-
economic status need to be addressed to achieve
equitable quality healthcare. Our study recommends
policies to improve regulation and quality improve-
ment efforts among the private sector where cura-
tive services for sick childcare are often provided. To
our knowledge, this is the first study providing sound
evidence of the quality of care in Cambodia over
time. Health system strengthening efforts need to go
beyond just improving the utilisation of care and start
focusing on the content of care and patients’ experi-
ence. The COVID-19 pandemic has shown the need
for resilient, high-quality health systems more than
ever. Thus, Cambodia needs to seize this moment
to shift its attention and funding towards building a
high-quality health system.
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Supplemental table 1. Indicator definitions and measurement strategy for crude coverage, effective coverage, and inequality,

Cambodia Demographic Health Surveys

Indicators Type

Measurement

DHS measurement

OUTCOME VARIABLES

1. Antenatal care (ANC)

Crude coverage: Binary
Women with a recent live birth

within 5-years prior to each

survey wave and received at least

4 times ANC services from

skilled providers

Effective coverage: Binary
Women with a recent live birth
within 5-years prior to each
survey wave and received at least
4 times ANC services and 5 key
components of ANC from a
health provider, which include: 1)
blood pressure monitoring, 2)
iron supplementation, 3) counsel
about pregnancy complications,
4) urine testing, and 5) blood
testing

0.No, < 4 visit(s)
1. Yes, > 4 visits

0.No
1. Yes, received all the four services

Q412: How many times did you receive antenatal
care during this pregnancy?

Q413: As part of your antenatal care during this
pregnancy, were any of the following done at least
once?

a) Was your blood pressure measured?

b) Did you give a blood sample?

¢) Did you give a urine sample?

q421: During this pregnancy, were you given or
did you buy any iron tablets or iron syrup?

Q414: During (any of) your antenatal care visit(s),
were you told about things to look out for that
might suggest problems with the pregnancy?
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Indicators Type Measurement DHS measurement
2. Facility delivery
Crude coverage: Binary 0.No Q434: Where did you give birth to (NAME)?
Women with a recent live birth 1. Yes, delivered at the facilities
within 5-years prior to each (excluding home and unspecified
survey wave and delivered their locations)

last baby at the health facilities
Skilled birth attendant includes general
practitioner, obstetrician, nurse, midwife
and village midwife

Effective coverage: Binary 0.No

Women with a recent live birth 1. Yes

within 5-years prior to each

survey wave received postnatal

care for their newborn before

Q436: After you gave birth to (NAME), did
anyone check on your baby health while you were
still in the facility?

getting discharged

3. Sick child - diarrhea

Crude coverage: Binary 0. No Q611: Did you seek advice or treatment for the
All children under 5 years 1. Yes, from health facility (excluding diarrhea from any source?

reported to have had symptoms pharmacies) Q612: Where did you seek advice or treatment?

in the 2 weeks before the survey
and seek treatment from health

facility

Effective coverage: Binary 0. No

All children under 5 years 1. Yes, received ORS / a pre-packaged /
reported to have had symptoms ORS/homemade fluid

in the 2 weeks before the survey
and seek treatment and received
oral rehydration therapy
(ORT)/increased fluids from
health facility or provider

Q615: Was (NAME) given any of the following at
any time since (NAME) started having the
diarrhea:

a) A fluid made from a special packet called
[LOCAL NAME FOR ORS

PACKET]?

b) A pre-packaged ORS liquid?

¢) A government-recommended

homemade fluid?

4. Sick child — pneumonia

Crude coverage: Binary 0. No
All children under-5 years 1. Yes, from facility (excluding
reported to have had symptoms in pharmacies)

the 2 weeks before the survey and

Q620. Where did you seek advice or treatment for
pneumonia?
Q625. Where did you seek advice or treatment?
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Indicators Type Measurement

DHS measurement

were taken to a medical facility
for treatment

Effective coverage: Binary 0. No Q630. What drugs did (NAME) take?

All children under-5 years 1. Yes, antibiotic drugs / PILL/SYRUP

reported to have had symptoms in (J) INJECTION/IV (K)

the 2 weeks before the survey and

received antibiotic pills, syrup, or

injections

5. Sick child — fever

Crude coverage: Binary 0. No Q618. Has (NAME) been ill with a fever at any
All children under 5-years 1. Yes, from facility (excluding time in the last 2 weeks?

reported to have had symptoms in pharmacies) Q625. Where did you seek advice or treatment?

the 2 weeks before the survey and

were taken to a medical facility

for treatment

Effective coverage: Binary 0. No
All children under 5-years 1. Yes
reported to have had symptoms in

the 2 weeks and had blood taken

from finger or heel for testing

[no question available in the DHS survey but the
data are available]

MEASURES OF SOCIOECONOMIC POSITION

Wealth index Categorical 0. Poorest / least wealthy The wealth index is a composite measure of a
ordinal 1. Poor household's cumulative living standard.
2. Middle The wealth index is calculated using easy-to-
3. Rich collect data on a household’s ownership of
4. Richest / wealthiest selected assets, such as televisions and bicycles;
materials used for housing construction; and
types of water access and sanitation facilities. The
wealth index is presented in the DHS Final Reports
and survey datasets as a background characteristic.
Education Categorical 0. Primary/lower Q107: Have you ever attended school?
ordinal 1. Secondary Q108: What is the highest level of school you

2. Tertiary/higher

attended: primary, junior high, senior high,
academy or university?
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Indicators Type Measurement DHS measurement
Q109: What is the highest (grade/year) you
completed at that level?
Residency Binary 0. Rural Q5: Urban/rural (identified by interviewers)
1. Urban
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Supplemental table 2. Crude and effective coverage of maternal and child health in Cambodia from 2000 to 2014.

Survey, year 2000 2005 2010 2014

Mean (95% CI) Mean 95% CI) Mean 95% CI) Mean 95% CI)
Antenatal care
Crude coverage 8.9% (7.8-10.3) 27.0% (24.7-29.5) 594% (57.0-61.7) 75.6% (73.6 -71.5)
Effective coverage 1.3% (1.0-1.9) 4.7% (3.7-6.0) 16.2%  (14.8 -17.7) 32.8% (30.8 - 34.9)
Facility delivery
Crude coverage 11.0% 9.3-13.8) 232% (20.5-26.1) 568% (54.1-59.4) 84.6% (82.4 - 86.5)
Effective coverage -- - 20.5%  (18.0-23.2) 51.1% (48.53-53.7) 80.1% (77.9 - 82.2)
Diarrhea
Crude coverage 21.6% (18.8-24.8) 41.1% (37.5-448) 589% (55.2-62.6) 55.5% (50.9 - 60.0)
Effective coverage 7.8% (6.8-9.7) 21.1% (183-24.1) 27.7% (24.3-31.3) 26.0% (21.8 - 30.6)
Pneumonia
Crude coverage 35.1% (32.2-38.1) 469% (43.7-50.2) 729% (69.7-75.9) 61.3% (57.4 - 65.0)
Effective coverage 30.4% (27.7 - 33.2) -- - 37.3%  (34.0 - 40.8) 51.5% 47.5-55.5)
Fever
Crude coverage 34.1% (31.4-369) 478% (44.6-51.1) 755% (72.6-78.1) 60.6% (57.3-63.8)
Effective coverage -- -- 2.3% (1.7-3.1) 10.3% (8.7-12.2) 11.5% (9.5-13.9)

Note: -- Data are not available; effective coverage for facility delivery in 2000 and sick childcare for fever in 2000 and sick childcare for pneumonia in 2005.
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Supplemental table 3. Crude and effective coverage of facility delivery (postnatal checkup after discharge) in
Cambodia from 2005 to 2014

Survey, year 2005 2010 2014

Mean (95% CI) Mean (95% CI) Mean (95% CI)
Facility delivery
Crude coverage 23.2% (20.5 -26.1) 56.8% (54.1 -59.4) 84.6% (82.4 - 86.5)
Effective coverage 0.6% 0.4-0.9) 1.5% (1.1-2.0) 0.5% (0.3-0.8)

Note: Postnatal checkup after discharge is a question asked whether the mother was checked after getting discharge from the health facilities.
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Supplemental figure 1. Crude and effective coverage of facility delivery (postnatal checkup after discharge) in Cambodia from 2005
to 2014.

Note: Effective coverage for facility delivery was defined as the proportion of women who delivered at a health facility and who reported that someone examined
them or asked questions about their health after being discharged.
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