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A B S T R A C T   

Over the past decades, many low- and middle-income countries have implemented health financing and system 
reforms to progress towards universal health coverage (UHC). In the case of Cambodia, out-of-pocket expendi-
ture (OOPE) remains the main source of current health expenditure after several decades of reform, exposing 
households to financial risks when accessing healthcare and violating UHC’s key tenet of financial protection. We 
use pre-pandemic data from the nationally representative Cambodia Socio-Economic Surveys of 2009 to 2019 to 
assess progress in financial protection to evaluate the reforms and obtain internationally comparable estimates. 
We find that following strong improvements in financial protection between 2009 and 2017, there was a reversal 
in the trend thereafter. The OOPE budget share rose, and the incidence of catastrophic spending and impover-
ishment increased in nearly all geographical and socioeconomic strata. For example, 17.7% of households 
experienced catastrophic health expenditure in 2019 at the threshold of 10% of total household consumption 
expenditure, and 3.9% of households were pushed into poverty by OOPE. The distribution of all financial pro-
tection indicators varied strongly across socioeconomic and geographical strata in all years. Fundamentally, the 
demonstrated trend reversal may jeopardize Cambodia’s ability to progress towards UHC. To improve financial 
protection in the short term, there is a need to address the burden created by OOPE through targeted in-
terventions to household groups that are most affected. In the medium term, our findings emphasize the 
importance of expanding health pre-payment schemes to currently uncovered vulnerable groups, specifically the 
near-poor. The government also needs to consider extending the scope of services covered and the range of 
providers to include the private sector under these schemes to reduce reliance on OOPE.   

1. Introduction 

Progressively realizing universal health coverage (UHC) is the 
centerpiece of health financing strategies, policies, and mechanisms in 
most low- and middle-income countries (LMICs) globally. The path to-
wards UHC requires substantial reform efforts and investment to 
strengthen health systems and reduce reliance on financing healthcare 
services through out-of-pocket expenditure (OOPE). High OOPE can 

force households to forego necessary care for reasons of affordability 
and expose those accessing services to financial risks and financial 
hardship. In addition, OOPE is non-prepaid, unpooled and therefore 
runs counter to the objectives of UHC of increasing the aggregate level of 
prepaid funds and maximizing their redistributive capacity (Kutzin 
et al., 2016). 

After the near-total destruction of the health system under the Khmer 
rouge, the Government of the Kingdom of Cambodia (the government of 
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Cambodia) initiated health system and financing reforms early on. The 
1995 Health Coverage Plan provided the framework for infrastructure 
development to ensure geographical access (Ministry of Health, 1995). 
The Health Financing Charter 1996 authorized the collection of user fees 
at public facilities (Ministry of Health, 1996). Starting in 2000, the 
Health Equity Fund (HEF) was established, granting the poor user fee 
exemptions to increase equitable access to healthcare and financial 
protection. The scheme was expanded progressively to nationwide 
coverage in 2015 and covered approximately three million people in 
2019 (Kolesar et al., 2020). Additional health financing mechanisms 
were implemented over the coming years, including performance-based 
financing and demand-side interventions (Ensor et al., 2017; Van de 
Poel et al., 2016), though these were integrated in the HEF. 

Further major health system reforms focused on guiding patient 
flows from the private to the public sector by strengthening quality, 
efficiency, and equity of public service delivery (World Health Organi-
zation, 2015). However, the Cambodian population has demonstrated a 
persistent inclination towards seeking private services, with about 70% 
opting for private providers as first choice in 2019 (National Institute of 
Statistics, 2020). The private sector consists of a diverse range of for- and 
not-for-profit providers with variable levels of qualifications, and re-
mains largely unregulated (Fontaine, 2020; World Health Organization, 
2015). Private services are paid out-of-pocket largely on a fee-for-service 
basis – hence incentivizing overprovision of health services – and at 
generally higher prices than public care since no private sector price 
controls are in place (Asante et al., 2019; World Health Organization, 
2015). 

The Cambodian health sector has traditionally received relatively 
low levels of government expenditure against suggested relative 
spending targets on health. For example, domestic general government 
health expenditure (GHE) per capita was US$32.1 in 2020(World Health 
Organization, 2022a) – considerably below the recommended US$200 
benchmark above which financial protection was shown to improve 
rapidly (Jowett et al., 2016). Additionally, GHE as a share of Gross 
Domestic Product was 2.1% in 2020 (World Health Organization, 
2022a), below the 5%-target recommended for reducing the share of 
OOPE to 20% of current health expenditure (CHE) (Ottersen et al., 
2017). Consequently, this leaves a vacuum to be filled by OOPE, which 
has fluctuated around 60% of CHE-level over the past two decades 
(World Health Organization, 2022a). 

Reform efforts were accelerated with the adoption of Cambodia’s 
Third Health Strategic Plan 2016–2020 and the National Social Pro-
tection Policy Framework 2016–2025, outlining the government’s 
commitment towards UHC by expanding solidarity- and social equity- 
based pre-payment schemes (Government of the Kingdom of 
Cambodia, 2017; Ministry of Health, 2016). In addition to the HEF, the 
social health protection (SHP) landscape currently includes social health 
insurance schemes for salaried formal workers and civil servants, 
managed by the National Social Security Fund (NSSF). Enrolment was 
expanded rapidly from 2016 onwards to around 2.3 million members in 
2021 (National Social Security Fund, 2021). Total effective coverage by 
both schemes combined is at around 30% (Kolesar et al., 2020), leaving 
large sections of the Cambodian population uncovered. 

Cambodia has undergone a major social and economic transition 
over the past two decades with an average annual growth rate of 7.7% 
between 1998 and 2019, lifting large population swaths out of poverty 
(World Bank, 2022a). Nevertheless, pre-COVID-19 estimates indicate 
that close to 50% of Cambodians are economically vulnerable and have 
escaped absolute poverty by a narrow margin (World Bank, 2017). This 
high level of vulnerability combined with low levels of GHE, limited 
coverage under SHP and other pre-payment schemes, and bias towards 
seeking private care imply serious health-related financial risks for 
households. 

Previous analyses of financial protection showed positive results 
with progress towards financial protection in Cambodia for the years 
2004 to 2014 and 2009 to 2016, suggesting that the government’s 

reforms have had the desired effects (Fernandes Antunes et al., 2018; 
World Health Organization, 2019). It is essential to continue monitoring 
ongoing reform efforts such as the rapid expansion of the NSSF from 
2016 onwards with thorough analyses of OOPE trends and their effects 
on household-level financial protection to support evidence-informed 
policymaking in Cambodia and other LMICs relying heavily on OOPE. 
Moreover, the COVID-19 pandemic has had an unprecedented impact on 
health systems governance and financing. Data on OOPE for 2020 and 
2021 are yet to be made available in many LMICs, in part because of the 
challenges of implementing large household expenditure surveys during 
the pandemic (Kurowski et al., 2021). In the meantime, it is important to 
establish a strong baseline of pre-pandemic estimates of OOPE and the 
level of financial protection enjoyed by the Cambodian population. Our 
analysis shows that a negative trend has already existed between the 
years 2017 and 2019 before any pandemic-related impact. 

On this backdrop, our study aims to provide an assessment of the 
Cambodian health system’s performance in terms of financial protec-
tion. We use nationally representative data to measure progress in the 
OOPE budget share, catastrophic health expenditure, and poverty ef-
fects of OOPE for the period 2009 to 2019. Using the 2021 World Health 
Organization’s (WHO) guide on measuring financial protection in-
dicators in Cambodia, our results serve as a baseline for future analyses 
carried out in the country and inform the global assessment of progress 
towards financial protection and UHC. 

2. Materials and methods 

2.1. Data sources 

This analysis relies on data from the Cambodia Socio-Economic 
Survey (CSES) for 2009–2010, 2012–2017, and 2019–20 (hereinafter 
referred to as 2019). The CSES is a cross-sectional nationally represen-
tative household survey conducted by the Cambodian National Institute 
of Statistics that collects data on living conditions on the individual and 
household level. Since 2004, the CSES has been carried out nearly 
annually with approximately 3,600 households, and with larger sample 
sizes of between 10,000 to 12,000 households every five years (2009, 
2014, and 2019). The CSES involves a three-stage stratified sampling 
process, with details described in the survey reports (Ministry of Plan-
ning, 2022). All selected CSES waves had low non-response rates (Sup-
plementary Table S1). 

2.2. Indicators and measures of financial protection 

We estimate a set of generally reported financial protection in-
dicators, including the OOPE budget share, incidence and intensity of 
catastrophic health expenditure, and the poverty headcount, incidence 
of impoverishment, normalized poverty gap, and normalized poverty 
impact (O’Donnell et al., 2008). The methods, assumptions, and key 
variables used for this analysis are based on internationally recognized 
and standardized methodologies (O’Donnell et al., 2008; Wagstaff et al., 
2020; Xu, 2004), and follow the WHO 2021 guide on measuring finan-
cial protection in Cambodia. In particular, the indicators are:  

• OOPE: Household annual direct medical spending on healthcare at 
any provider at the point of service delivery. Net of health insurance 
premiums/reimbursements, third-party payer subsidies, and health- 
related transportation. See Supplementary Box S1 for details.  

• Total household consumption expenditure (THCE): Household 
annual monetary and in-kind consumption expenditure, and the 
monetary value of consuming home-made products measured across 
five classes of expenditure: food; nonfood nondurables (including 
OOPE); consumer durables; housing; and education. We established 
one year as uniform reference period and annualized recorded 
amounts for shorter recall periods by the appropriate time-neutral 
annualization factor. 
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• OOPE budget share: Relates OOPE to consumption to reflect the 
financial burden of OOPE on households. Measured as share of THCE 
spent on total annual household OOPE.  

• Incidence of catastrophic health expenditure (headcount): The 
fraction of households with OOPE as a share of THCE equaling to or 
exceeding the two thresholds used in the official Global Sustainable 
Development Goal indicators: a lower threshold of 10% and a higher 
threshold of 25% of THCE (United Nations Statistics Division, 2022).  

• Intensity of catastrophic health expenditure: Indicates how much 
households expend on OOPE beyond the defined thresholds for 
catastrophic health expenditure. Measured by two indicators: i) 
catastrophic overshoot (average degree by which the share of OOPE 
spent on THCE exceeds the thresholds used to define catastrophic 
health expenditure) and ii) mean positive overshoot (average level 
by which OOPE, by households experiencing catastrophic expendi-
ture, exceeds the 10% and 25% thresholds) (O’Donnell et al., 2008). 

• Incidence of impoverishment: Households are considered impov-
erished by OOPE if their THCE is above the poverty line gross of 
OOPE and below the poverty line net of OOPE (O’Donnell et al., 
2008; Wagstaff et al., 2020; Xu, 2004). We applied the 2021 strati-
fied national poverty line (NPL) set by the Cambodian Ministry of 
Planning at $2.74 in the capital Phnom Penh, $2.39 in other urban 
areas, and $2.23 in rural areas (Ministry of Planning, 2021).  

• Normalized poverty gap: The severity of poverty. The fraction of 
households who are poor, multiplied by their average expenditure 
shortfall from the stratified NPL (the amount needed to bring a 
household below the NPL to the NPL) (O’Donnell et al., 2008).  

• Normalized poverty impact: The effect of OOPE on the normalized 
poverty gap, i.e. the increases in the severity of poverty resulting 
from OOPE. Calculated as the difference in the normalized poverty 
gap before and after subtraction of OOPE (O’Donnell et al., 2008). 

2.3. Statistical methods 

Analyses were weighted using individual- and household-level CSES 
sampling weights to generate representative data for the national level 
and all defined strata. 

All monetary values are reported in 2019 International-Dollar ($). 
Values were adjusted for inflation and converted to 2019 real (constant) 
values using the Cambodian National Institute of Statistics’ Consumer 
Price Index (National Institute of Statistics, 2021) and converted into $ 
using the average 2019 exchange rate of US$1 = 4000 Khmer Riel. 

Similar to most other LMICs, the effect of OOPE on household wel-
fare in Cambodia may differ depending on the geographical domain of a 
household. We therefore performed analyses for the geographical do-
mains defined by the National Institute of Statistics (the capital Phnom 
Penh, other urban areas, and rural areas). We also stratified by socio-
economic status and created expenditure quintiles, ranked in ascending 
order by equivalized per capita THCE based on the constructed con-
sumption aggregate (referred to as quintiles 1 to 5 where 1 = poorest 
and 5 = richest). Following recommendations by Koch (2018), we 
considered alternative equivalence scales (0.36, 0.46, 0.52), though 
these had a negligible impact on average THCE and results for the 
measured indicators. All indicators were calculated separately for the 
subgroup of households in which at least one member sought care in the 
30 days preceding the survey (referred to as care-seeking households), 
with values tabulated in the Supplementary Information. Conducting 
separate analyses for care-seeking households allows policymakers and 
researchers to consider the real financial costs of seeking healthcare and 
the related effects on household financial protection and ensure that this 
is not masked behind the focus on national averages. 

We report variable means and absolute and relative differences be-
tween the survey years to illustrate trends in the selected indicators over 
time. We tested for statistical significance of differences in the estimates 
across survey years using Adjusted Wald Tests. To account for reduced 
statistical power in the smaller sample sizes (2010–2013 and 

2015–2017), particularly in the stratified analyses, we also tested for 
statistical significance using only data from 2009, 2014, and 2019 with 
larger sample sizes. The tabular representations in the publication 
focused on these years, with detailed estimates for all years provided in 
the Supplementary Information. Despite the smaller sample sizes for the 
years 2010–2013 and 2015–2017, overall trends at national level fol-
lowed those seen in the analyses using only data from 2009, 2014 and 
2019 for all measured indicators. We conducted all analyses in Stata 
version 16.0. 

3. Results 

Table 1 illustrates the results for the key indicators for 2009, 2014, 
and 2019. Further details are outlined in the following sections, focusing 
on the key trends visible over time. 

Households in nearly all geographical domains and quintiles saw a 
significant rise in their THCE throughout the period 2009 to 2019, with 
THCE increasing by 45.9% from $4675 to $6825 (Table 1). Rural 
dwellers and the poorest household groups (quintiles 1 and 2) experi-
enced the largest increases (Supplementary Table S3). 

Over the same period, OOPE rose significantly from a national 
average of $334 to $404.8. OOPE showed a decreasing trend between 
2009 and 2014, followed by an increase from 2015 to 2019; between the 
years were not significant. Other urban areas were generally the strata 
with the highest OOPE, though this alternated with rural areas for some 
years. OOPE was progressive and increased from the lowest to the upper 
quintiles in all years. However, the socioeconomic gradient decreased 
over time since there was a larger increase in OOPE in the lowest 
quintiles than the richer ones (Supplementary Table S4). 

3.1. OOPE budget share 

The OOPE budget share declined significantly from 6.4% in 2009 to 
4.2% in 2014 and fluctuated around this level up until 2017. In contrast, 
the period between 2017 and 2019 saw a significant 28.8%-increase in 
the budget share to a national average of 5.5%. Supplementary Table S5 
provides detailed estimates for the budget share for all strata. 

Fig. 1 illustrates the trend in the OOPE budget share over the study 
period by geographical domain. In all survey years, the budget share was 
consistently highest in rural households, though capital and urban 
households experienced the greatest significant growth in their share of 
THCE spent on OOPE from 2017 to 2019. Consequently, their 2019 
budget share increased over 2009 figures (not significant), while it 
diminished significantly in rural dwellers over the ten-year period. 

The socioeconomic distribution of the OOPE budget share demon-
strated a progressive pattern and rose strongly with level of wealth in all 
survey years as illustrated in Fig. 2. The significant increase over the 
three-year period between 2017 and 2019 was particularly pronounced 
in the poorest two quintiles, where the OOPE budget share nearly rose to 
2009 levels, while it decreased in the richest households. 

3.2. Incidence and intensity of catastrophic health expenditure 

Table 2 and Supplementary Tables S6A and S6B, respectively, pro-
vide detailed estimates of the incidence of catastrophic health expen-
diture, stratified by geographical domains and expenditure quintiles. 

At the lower threshold of 10% of THCE, the incidence of catastrophic 
expenditure fell significantly from 19.1% in 2009 to 13.3% in 2014 and 
continued to decline to 13.1% of households by 2017. As was seen with 
the OOPE budget share indicator, trends in catastrophic expenditure 
showed a turning point in 2017. Over the two-year period up until 2019, 
the incidence increased significantly to a national average of 17.7% in 
2019. These trends were robust by use of the alternative higher 
threshold at 25% of THCE. Translating the incidence of catastrophic 
expenditure to absolute numbers, results showed that approximately 
650,000 households spent catastrophic amounts on OOPE at a cut-off of 
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10% of THCE (comprising over 3.2 million Cambodians). Fig. 3 outlines 
trends in catastrophic expenditure over time for both thresholds. 

Geographical and socioeconomic differences in the incidence of 
catastrophic health expenditure were pronounced throughout the entire 
study period, with the strongest trends observed following those 
described for the national average at both thresholds. Rural households 
were considerably more affected by catastrophic spending compared to 
capital and urban households across the years. For example, 20.5% of 
rural households spent over 10% of their THCE on OOPE in 2019 
compared to 8.2% of those in Phnom Penh. Geographical differences 
narrowed slightly over time at the lower threshold, while they increased 
at the 25% of THCE benchmark. 

Levels of catastrophic health expenditure displayed a pro-rich con-
centration in all years at the two thresholds. However, the socioeco-
nomic gradient in both indicators diminished slightly between 2009 and 
2019 because the proportion of households spending catastrophic 
amounts on OOPE reduced more steeply in the richer quintiles. For 
example, at 10% of THCE, households in quintile 1 saw a statistically 
insignificant reduction in their incidence of catastrophic spending by 
2.8% from 14.6% in 2009 to 14.2% in 2019, while those in quintile 5 
experienced a significant 15.8% decrease from 20.5% to 17.2%. 
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Fig. 1. OOPE budget share at national level between 2009 and 2019, dis-
aggregated by geographical domain (mean; 95% confidence intervals). Ab-
breviations: THCE = total household consumption expenditure. 

Fig. 2. OOPE budget share at national level between 2009 and 2019, dis-
aggregated by expenditure quintiles (mean; 95% confidence intervals). Ab-
breviations: 1–5 = quintile 1–5; THCE = total household consumption 
expenditure. 
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Catastrophic expenditure remained high among the middle quintiles 
across all years and for both thresholds. Fig. 4 illustrates trends over the 
analyzed 10-year period by expenditure quintiles (10% of THCE). 

As Fig. 5 and Supplementary Figure S4 illustrate, the mean positive 
overshoot showed few significant changes across the studied 10-year 
period, though the point estimates indicated a decreasing trend over 
time. In 2019, households spent on OOPE in excess of the lower 
threshold of 10% of THCE by an average of 12.6%. This indicates that 
households overspending 10% of their THCE on OOPE spent approxi-
mately 22.6% on health in 2019. 

Supplementary Tables S7A and S7B outline stratified estimates of the 
intensity of catastrophic health expenditure measured by the cata-
strophic overshoot and the mean positive overshoot for both thresholds. 
Coincidentally with the previous analyses, the overshoot indicator 
differed both geographically and socioeconomically in all years. For 
example, the poorest overspent the lower threshold by an average of 
8.5%, in contrast with 19.64% for households in the richest quintile. 

3.3. Poverty headcount, incidence of impoverishment, poverty gap, and 
poverty impact 

Table 3 and Supplementary Table S8 outline the results of the 
impoverishing effects of OOPE using the stratified Cambodian NPL. The 
poverty headcount, normalized poverty gap, and poverty impact are 
presented in Table 4 and Supplementary Table S9 (only stratified by 
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Fig. 3. Incidence of catastrophic health expenditure between 2009 and 2019 at 
10% and 25% of THCE. Abbreviations: THCE = total household consumption 
expenditure. 

Fig. 4. Incidence of catastrophic health expenditure for 2009, 2014, and 2019 
at 10% of THCE, disaggregated by expenditure quintiles (mean; 95% confi-
dence intervals). Abbreviations: 1–5 = quintile 1–5; THCE = total household 
consumption expenditure. 
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geographical domain). 
All indicators used to measure the implications of OOPE for poverty 

showed a strongly decreasing trend over time. The conventional meth-
odology of measuring poverty, i.e. the poverty headcount gross of OOPE, 
yielded a steadily and significantly decreasing pattern between 2009 
and 2019, from 54.1% to 19.7%. However, poverty levels net of OOPE 
were higher in all years, indicating that OOPE impoverished additional 
households. After exhibiting a steady downward trend from 5.4% in 
2009 to 2.9% in 2017, the incidence of impoverishment increased 
significantly over the following two-year period to 3.9% in 2019. As 
shown in Table 3, we observed similar disparities across geographical 
domains as highlighted in the previous analyses. The results revealed 
that rural households were least protected against impoverishment 
throughout the years. 

Fig. 6 illustrates the effect of OOPE on household consumption and 
poverty in 2009 and 2019 in rural areas. The graph shows that OOPE 
impoverished a considerable proportion of households. OOPE are largest 
at the right tail of the THCE ranking (i.e. in richer households) in both 
years, although, over time, the proportion of households brought below 
the NPL by OOPE was increasingly shifted to the middle and lower half 
of the distribution. 

Notably, the incidence of impoverishment between 2009 and 2017 
was zero in the poorest quintile since these households were already 
living below the poverty line in these years (Supplementary Table S8). 
With rising income levels, the incidence of impoverishment was 
increasingly shifted from middle-to lower-income quintiles. In 2019, the 
second quintile was most vulnerable to OOPE with 13.7% of households 
becoming impoverished, while less than 1% of households in the two 
richest quintiles were pushed into poverty. 

Moreover, OOPE aggravated the normalized poverty gap across all 
years. Fig. 7 shows the normalized pre-OOPE and post-OOPE poverty 
gap. As with the incidence of impoverishment, the normalized poverty 
impact dwindled significantly between 2009 and 2017, before exhibit-
ing an unexpected and significant trend increase between 2017 and 
2019 to 1.1% (Supplementary Table S9), largely driven by rural areas. 

4. Discussion 

Our estimates show that from 2009 to 2017, Cambodia made strong 
progress toward financial protection with the OOPE budget share, 
catastrophic health expenditure, and the poverty effects of OOPE dis-
playing a strong downward trend. However, estimates from analysis of 

Fig. 5. Intensity of catastrophic health expenditure between 2009 and 2019 at 
10% of THCE (mean; 95% confidence intervals). NB: The red line signifies 
10%/THCE. Abbreviations: THCE = total household consumption expendi-
ture. (For interpretation of the references to color in this figure legend, the 
reader is referred to the Web version of this article.) 
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2019 data exhibited a significant reversed trend in terms of progress in 
financial protection from the 2017 figures. The OOPE budget share rose, 
and the incidence of catastrophic spending and impoverishment 
increased in nearly all geographical and socioeconomic strata. Progress 
was limited to a diminishment of the poverty headcount and normalized 
poverty gap. This contradicts expectations and, with a view to the 
financial protection policies implemented over the years, gives ground 
for concern for Cambodian health and social protection policy and the 
country’s ability to promote the progressive realization of UHC. 

4.1. OOPE and OOPE budget share 

The increases in OOPE in absolute terms noted across the years are 
likely attributable to the consistent rise in average disposable household 
income seen in the continuous increase of THCE, enhanced levels of 
availability and utilization of (advanced, higher cost) services in 
particular in the private sector, combined with the limited population 
coverage under the existing SHP and other pre-payment schemes. 
Importantly, as the population got wealthier, people maintained their 
preference for private health services. About 70% opted for a private 
provider as first choice in 2019, following significant increases in private 
healthcare-seeking up from approximately 48% in 2009 and 61% in 
2014 (National Institute of Statistics, 2020, 2009). This was accompa-
nied by a rapid expansion of the supply and availability of private 
providers from 3,755 in 2009 to 14,416 in 2019 (Ministry of Health, 
2016, 2019), compared with a smaller increase of public facilities from 
1,203 to 1,474 (Ministry of Health, 2019, 2008). Data on private sector 
price levels are not available, though these are reportedly higher than 
public fees (World Health Organization, 2015). With the current tra-
jectory, higher income levels will likely result in further increased de-
mand for private services, accompanied by increases in mean household 
OOPE. 

Changes in household consumption and OOPE impacted the OOPE 
budget share. In the years leading up to 2017, THCE rose faster and 
compensated any increases in OOPE, resulting in a declining budget 
share. In contrast, the years between 2017 and 2019 showed a higher 
rate of growth of OOPE relative to THCE in all quintiles but the richest 
group, causing the observed trend reversal in the OOPE budget share. 
This is in line with the findings of the 2021 Global UHC Monitoring 
Report published by WHO and the World Bank, reporting a higher 
growth rate for OOPE relative to private consumption as a driver for the 
increase in the aggregate OOPE budget share seen globally (World 
Health Organization and World Bank, 2021). Notably, results for the 
period between 2017 and 2019 showed that the OOPE budget share 
increased most sharply and significantly in the first two quintiles (the 
poorest groups). The diminishing marginal utility of income suggests 
that the opportunity cost of OOPE by these low-income earners – and 
key target groups for financial protection – are greater than that by 
higher-income households (O’Donnell et al., 2008). This may thus 
obstruct equity in health financing, a guiding principle of UHC (van 
Doorslaer et al., 1992). The trend reversal requires further investigation 
and careful monitoring over the years to come. 

Internationally, there is considerable variation in the OOPE budget 
share, though available global or regional studies are limited. Our esti-
mates largely coincide with a preceding analysis, reporting the budget 
share for Cambodia to be above the global median at 2.9% and larger 
than the median values for the East Asia and Pacific and South Asia 
regions at 2.6% and 4.7%, respectively (Wagstaff et al., 2020; Wang 
et al., 2018). 

4.2. Catastrophic health expenditure and poverty effects of OOPE 

The rise in the incidence of catastrophic spending between 2017 and 
2019 suggests that increases in the OOPE budget share were strong 
enough to drive more households into financial catastrophe, corrobo-
rating earlier findings that the two indicators are highly correlated Ta
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(Wagstaff et al., 2020). The trend reversal points to the need for further 
research into the determinants of catastrophic spending as a basis for 
targeted policy measures. Previous work for Cambodia between 2004 
and 2016 showed having a household member with a noncommunicable 
disease to be a strong determinant for catastrophic OOPE (Jacobs et al., 
2016; World Health Organization, 2019). 

In comparison with other countries, a global study reported similar 
results to those recorded in our analyses. Of over 120 countries analyzed 
in only 26 – including Cambodia – over 15% of households expended 
over 10% of THCE on OOPE. The incidence of catastrophic health 
expenditure was at 11.7% (10%/THCE) globally and lay at 12.8% in the 
Asian region (Wagstaff et al., 2018a, 2020). Moreover, both WHO and 
the World Bank provide publicly available data to monitor financial 
protection indicators across countries and regions. Our results are 
consistent with those reported in the WHO Global Health Observatory 
for the analyzed period (though with minor differences due to differ-
ences in the level of geographical stratification applied) (World Health 
Organization, 2022b), strengthening the confidence in the validity of 
our results. Importantly, our estimates align with global and regional 
trends reported in both databases and the corresponding 2021 Global 
Monitoring Report, similarly showing a negative trend in the incidence 
of catastrophic spending over several years. The strongest increases in 
catastrophic spending were reported for the WHO Southeast Asia and 
Western Pacific regions (World Bank, 2022b; World Health Organiza-
tion, 2022b; World Health Organization and World Bank, 2021). 

The pro-rich concentration in the incidence and intensity of cata-
strophic spending revealed in our analysis is consistent with earlier work 
(Grépin et al., 2020; Sas Trakinsky et al., 2020), and aligns with our 
findings of lower OOPE in poorer households. Both indicators are 
insensitive to the underlying socioeconomic distribution and count all 
households spending in excess of the thresholds and all dollars spent on 
OOPE over the threshold equally (O’Donnell et al., 2008). This may 
introduce a bias in tracking the distribution of catastrophic health 
expenditure (Grépin et al., 2020), particularly in the Cambodian context 
where disproportionately large proportions of wealthier households 
incur discretionary spending at private providers both inside the country 

Fig. 6. Pen’s Parade graphical representation of the effect of OOPE on THCE and poverty in rural areas in 2009 and 2019. NB: Households are ranked based on their 
THCE distribution gross of OOPE (curved line) and net on OOPE (vertical bar, or “paint drip”) as multiple of the NPL. The vertical line represents the rural NPL. A 
paint drip crossing the NPL indicates that a household is not considered poor considering gross THCE but is pushed into poverty due to OOPE. Abbreviations: NPL =
national poverty line; OOPE = out-of-pocket expenditure; THCE = total household consumption expenditure. 

Fig. 7. Normalized poverty gap pre-OOPE and post-OOPE. NB: Attenuated 
colors indicate the normalized poverty gap pre-OOPE and enhanced colors 
illustrate the normalized poverty impact. (For interpretation of the references to 
color in this figure legend, the reader is referred to the Web version of 
this article.) 
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and overseas. Such concerns merit cautionary interpretations of the level 
of financial protection enjoyed by households across quintiles. 

The high incidence of catastrophic spending in the middle quintiles 
at all thresholds and across all years is also noteworthy. This indicates a 
large financial burden on a population segment that largely comprises of 
near-poor and nonpoor workers in low-paid, insecure (self-)employment 
with little or no access to the existing SHP schemes or other forms of 
social protection (Nguyen and Simoes da Cunha, 2019). 

The unproportionally larger incidence of catastrophic and impover-
ishing spending among rural households pushed up the averages across 
all years. This is consistent with earlier findings for Cambodia and 
echoes the situation of other Asian countries (Fernandes Antunes et al., 
2018; Thu Thuong et al., 2021; Wang et al., 2018). Rural households are 
commonly at a double disadvantage since they tend to have larger 
health needs while their available economic resources are severely 
limited (Saksena et al., 2010), reflecting the correlation between 
geographical domain and socioeconomic status (e.g. in 2019, 50% of 
households in quintiles 1 and 2 were rural households, while 79% of 
those in quintile 5 lived in the capital and other urban areas). 

As the poverty headcount declined over time, the incidence of 
impoverishment was increasingly shifted to lower-income households. 
The high share of quintile 2 households impoverishing throughout the 
years highlights that a large proportion of households that graduated 
from absolute monetary poverty have continued to exist on the verge of 
poverty, unable to move to financial security (World Bank, 2017). This 
also reflects the findings of a recent multidimensional poverty assess-
ment conducted for Cambodia, showing that the near-poor suffer similar 
deprivations and are affected by negative external shocks such as OOPE 
in similar ways than households officially classified as poor and eligible 
for social assistance and the HEF (Andersen, 2019). The concept of 
multidimensional poverty also captures some of the intersectionality 
between social, demographic, and economic factors. These may further 
jeopardize near-poor households’ chances for upward mobility into 
financial security (Witter et al., 2017), and risk not to achieve the equity 
goals entrenched in UHC unless financial protection gaps for this group 
are closed. 

The differences in the socioeconomic concentration of the burden of 
catastrophic health expenditure and impoverishment emphasize that 
catastrophic spending does not necessarily imply impoverishment and 
vice versa (Wagstaff et al., 2018a, 2018b; Wagstaff and van Doorslaer, 
2003). Richer households may experience catastrophic but not impov-
erishing spending, while those in lower-income quintiles are susceptible 
to falling into poverty due to OOPE which may not be considered 
catastrophic. Our analysis showed that the overlap between households 
incurring catastrophic and those experiencing impoverishing OOPE was 
small in all years (data not shown), confirming the necessity of regularly 
analyzing both indicators to monitor the real burden of poor financial 
protection caused by OOPE (World Health Organization and World 
Bank, 2021). 

Nonmedical costs not accounted for in this analysis often accrue due 
to illness and care-seeking and may pose financial barriers to access. 
Previous work showed that transport spending amounts to approxi-
mately 11% of total health-related expenditure in Cambodia, with a 
disproportionate burden on the poor – despite that they are entitled to 
transport cost reimbursements by the HEF (World Health Organization, 
2019). Opportunity costs of uncompensated income losses may also 
arise. Data for 2019 indicated that self-reported illness/injury resulted 
in a mean inability to engage in normal activities for working-age people 
of 11 days (National Institute of Statistics, 2020). This can constitute a 
large burden on households, especially on those in informal employment 
without adequate social protection. It is critical to integrate income 
security and protection against nonmedical costs in UHC policy 
discourse and to improve data availability for these issues. 

4.3. Limitations 

We relied on data from general household surveys which may affect 
the nature of the reported health-related data for several reasons. Firstly, 
the questionnaires vary in comprehensiveness and degree of commodity 
detail related to consumption across the years, which could have 
influenced annual THCE. However, the consulted WHO guide on 
measuring indicators in Cambodia provides detailed guidance on which 
items to select to calculate consumption for each year to minimize any 
effect on the measured indicators. Secondly, the OOPE-related recall 
periods and the level of granularity differ between the survey years in 
the CSES expenditure section. To assess the magnitude of influence of 
this on the results, we also estimated OOPE and related financial pro-
tection indicators with the CSES health section, which uses identical 
recall periods (30 days) for all years. All indicators lay in a similar range 
and the observed trend reversal between 2017 and 2019 was even more 
accentuated, hence confirming the validity of the results reported in this 
study. Thirdly, the CSES does not contain sufficient data on health- 
related saving and borrowing that would allow for adjustments for 
covering OOPE through dissaving and borrowing, which may lead to an 
overestimation of catastrophic and impoverishing spending. Lastly, 
particularly in the stratified analyses, the smaller sample sizes in the 
years 2010–2013 and 2015–2017 led to a higher variability and results 
may not be nationally representative. 

5. Policy implications 

Our analysis suggests that existing SHP schemes have not funda-
mentally changed levels of OOPE and the related financial protection 
indicators OOPE budget share, catastrophic health expenditure, and 
impoverishment. Importantly, the higher growth of OOPE relative to 
THCE from 2017 onwards is of concern and requires reforms targeted 
towards reducing OOPE that are based on rigorous research on the 
drivers of high OOPE in Cambodia. 

Financial protection tends to improve in countries channeling higher 
shares of their CHE through pre-payment schemes such as SHP schemes 
and other forms of pre-paid and pooled systems of health financing 
(Wagstaff et al., 2020). Given the low share of approximately 3% of CHE 
channeled through such schemes in Cambodia in 2019, our findings 
point towards a renewed call for efforts aimed at expanding 
pre-payment schemes for uncovered groups in Cambodia and beyond. In 
particular, the disproportionate share of impoverishment among 
households in quintile 2 and the high burden of catastrophic health 
expenditure in the middle quintiles are important for policy. Given the 
limited contributory capacity of households in these quintiles, expand-
ing non-contributory schemes (e.g. the HEF) and offering subsidies may 
be advisable and can be protective against poverty. Data on capacity to 
pay across quintiles may be expedient to acquire an understanding of 
options for determining contributions to schemes (World Health Orga-
nization, 2019). Such an approach is further consistent with the concept 
of proportionate universalism, which postulates that the largest reform 
investments should target the most vulnerable to raise the impetus for 
equity in UHC (Francis-Oliviero et al., 2020). In a context of high 
informal employment with constraints in raising direct taxes, like in 
Cambodia and many other LMICs, available evidence suggests 
increasing reliance on general revenues sourced from indirect taxes 
(Kutzin et al., 2016) and health taxes imposed on products with a 
negative impact on public health to be promising (Kaiser et al., 2016). 
Efforts ensuring that all (prospective) members of pre-payment schemes 
are cognizant of their coverage and benefit entitlements need to be 
made. 

The under-utilization of public health services continues to be a 
concern. Notwithstanding their subsidies for accessing public care, 
similar results were reported for HEF beneficiaries (Jacobs et al., 2018). 
Several factors appear to play a role, including distance, perceived low 
quality of care and limited availability of relevant services and 
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commodities in public facilities, long waits, and mistrust (World Health 
Organization, 2015), reinforcing that financial protection is closely 
linked to treatment quality and experience in public facilities (Barasa 
et al., 2017). In this light, the reforms initiated by the government of 
Cambodia to strengthen the supply side with a deliberate focus on 
improving quality of care seem promising and should be further 
strengthened (Pheakdey et al., 2020). Additionally, a recent study 
showed a large potential supply-side service space in the public sector, 
particularly for lower-level providers (Kolesar et al., 2022). Such 
supply-side interventions have been shown in other countries to have a 
larger and longer-lasting effect on improving financial protection than 
demand-side interventions. 

Moreover, recognizing the general population’s propensity to seek 
private health services and the likelihood that this trajectory will 
continue, in the short-to medium-term, effectively involving private 
providers seems expedient if OOPE is to be reduced to achieve a higher 
measure of financial protection. To this end, the NSSF could consider 
increasing the number of contracted private facilities and the Ministry of 
Health could consider adapting the packages of services to be provided 
at public health facilities to include private services based on contracts 
with empaneled or accredited providers. 

The geographical differences revealed in the analyzed indicators 
across all years point to the continuous need for an increased and 
accelerated focus on rural areas in financial protection policies and 
strategic public investments as part of rural development policies – 
particularly because 61% of the Cambodian population are rural 
dwellers (National Institute of Statistics, 2020). 

The CSES 2019 data captured the first five months of the pandemic, 
though this is unlikely to reflect the true impact of the pandemic in 
Cambodia since the brunt of the caseload was recorded in 2021. The 
COVID-19 pandemic had a strong socioeconomic impact at the house-
hold level in Cambodia, with severe reductions in household employ-
ment and income. An impact assessment confirms the magnitude of the 
household shock, with over 60% of respondents estimating an income 
decrease of over 50% and a strong increase of low-income earners in 
2021 (Asian Development Bank, UNICEF, 2021). The confluence of 
these aspects is likely to have reduced household resources available to 
pay for health services out-of-pocket, especially among poor and 
vulnerable households. Targeted policy interventions are needed to 
reduce related financial barriers to access healthcare. An emergency 
cash transfer program to mitigate the impacts of COVID-19 for poor 
households has shown promising results (United Nations Development 
Program, 2022), but further proactive policy responses will be needed 
for recovery and to accelerate progress towards financial protection and 
UHC. Furthermore, in post-pandemic analyses of financial protection 
indicators, it is crucial to carefully analyze observed changes jointly with 
service coverage to ensure these reflect trends financial protection and 
not incomplete or foregone care (Sparkes et al., 2021). 

6. Conclusion 

As LMICs continue to implement health financing and system re-
forms to move towards UHC, policymakers at country and global level 
need to continuously monitor progress with a comprehensive set of in-
dicators and evaluate these reforms and their effects on financial pro-
tection. The case of Cambodia illustrates the urgency with which such 
efforts need to be conducted, where well designed, planned, and largely 
competently implemented reforms have fallen short of providing effec-
tive financial protection to vulnerable population groups. Analyses 
using robust research methods – including quantitative, qualitative, and 
implementation-based – can contribute to an improved understanding of 
the facilitating factors and barriers to effective reform that countries 
face. More specifically, continued and sustained efforts are needed to 
shed further light on the reasons for any trend reversal and to determine 
factors rendering households vulnerable to poor financial protection. 
Importantly, private health sector behavior should be further studied to 

determine pricing and service provision levels. Additionally, the private 
sector’s role in driving high catastrophic and impoverishing spending, 
among other factors, requires careful examination as a basis for effective 
private sector regulation. These issues go beyond the current Cambodian 
context and are relevant in most other LMICs. 
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evaluation of the performance of financial protection indicators for UHC monitoring: 
evidence from Burkina Faso. Heal. Pol. OPEN 1, 100001. 

Sparkes, S.P., Eozenou, P.H.-V., Evans, D., Kurowski, C., Kutzin, J., Tandon, A., 2021. 
Will the quest for UHC be derailed? Heal. Syst. Reform 7, e1929796. https://doi.org/ 
10.1080/23288604.2021.1929796. 

Thu Thuong, N.T., Van Den Berg, Y., Huy, T.Q., Tai, D.A., Anh, B.N.H., 2021. 
Determinants of catastrophic health expenditure in Vietnam. Int. J. Health Plann. 
Manag. 36, 316–333. https://doi.org/10.1002/hpm.3076. 

United Nations Development Program, 2022. Socioeconomic impacts of the COVID-19 
cash transfer programme in Cambodia: Micro and Macro-Level Evaluations. Phnom 
Penh.  

United Nations Statistics Division, 2022. Sustainable Development Goal Indicator 
Metadata Repository. 

Van de Poel, E., Flores, G., Ir, P., O’Donnell, O., 2016. Impact of performance-based 
financing in a low-resource setting: a decade of experience in Cambodia. Health 
Econ. 25, 688–705. https://doi.org/10.1002/hec.3219. 

van Doorslaer, E., Wagstaff, A., Rutten, F., 1992. Equity in the Finance and Delivery of 
Health Care: an International Perspective. Oxford University Press, Oxford.  

Wagstaff, A., Eozenou, P., Smitz, M., 2020. Out-of-Pocket expenditures on health: a 
global stocktake. World Bank Res. Obs. 35, 123–157. https://doi.org/10.1093/ 
wbro/lkz009. 

Wagstaff, A., Flores, G., Hsu, J., Smitz, M.-F., Chepynoga, K., Buisman, L.R., van 
Wilgenburg, K., Eozenou, P., 2018a. Progress on catastrophic health spending in 133 
countries: a retrospective observational study. Lancet Global Health 6, e169–e179. 
https://doi.org/10.1016/S2214-109X(17)30429-1. 

Wagstaff, A., Flores, G., Smitz, M.-F., Hsu, J., Chepynoga, K., Eozenou, P., 2018b. 
Progress on impoverishing health spending in 122 countries: a retrospective 
observational study. Lancet Global Health 6, e180–e192. https://doi.org/10.1016/ 
S2214-109X(17)30486-2. 

Wagstaff, A., van Doorslaer, E., 2003. Catastrophe and impoverishment in paying for 
health care: with applications to Vietnam 1993-1998. Health Econ. 12, 921–934. 
https://doi.org/10.1002/hec.776. 

Wang, H., Torres, L.V., Travis, P., 2018. Financial protection analysis in eight countries 
in the WHO South-East Asia Region. Bull. World Health Organ. 96, 610–620E. 
https://doi.org/10.2471/BLT.18.209858. 

Witter, S., Govender, V., Ravindran, T., Yates, R., 2017. Minding the gaps: health 
financing, universal health coverage and gender. Health Pol. Plann. 32. 

World Bank, 2022a. Resilient Development : A Strategy to Diversify Cambodia’s Growth 
Model - Cambodia Country Economic Memorandum (English). 

World Bank, 2022b. Universal Health Coverage Data [WWW Document]. URL.  
World Bank, 2017. Cambodia - Sustaining Strong Growth for the Benefit of All. 
World Health Organization, 2022a. Global Health Expenditure Database (GHED) [WWW 

Document]. URL.  
World Health Organization, 2022b. Global Health Observatory Data Repository. 

Universal Health Coverage [WWW Document]. URL.  
World Health Organization, 2019. Financial Health Protection in Cambodia 

(2009–2016): Analysis of Data from the Cambodia Socioeconomic Survey. 
World Health Organization, 2015. The Kingdom of Cambodia Health System Review. 
World Health Organization and World Bank, 2021. Tracking Universal Health Coverage. 

2021 Global Monitoring Report (Conference Edition. Geneva; Washington D.C).  
Xu, K., 2004. Distribution of Health Payments and Catastrophic Expenditures. 

Methodology, Geneva.  

A.H. Kaiser et al.                                                                                                                                                                                                                               

http://refhub.elsevier.com/S0277-9536(23)00149-1/sref14
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref14
https://doi.org/10.1093/heapol/czy072
https://doi.org/10.1186/s13561-021-00354-8
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref17
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref17
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref17
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref18
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref18
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref18
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref18
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref19
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref19
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref19
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref19
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref20
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref21
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref22
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref22
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref23
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref23
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref24
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref25
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref25
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref26
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref26
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref27
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref27
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref28
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref28
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref29
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref29
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref30
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref30
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref31
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref31
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref32
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref32
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref32
https://doi.org/10.1017/S1744133116000505
https://doi.org/10.1177/1010539520957841
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref35
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref35
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref35
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref36
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref36
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref36
https://doi.org/10.1080/23288604.2021.1929796
https://doi.org/10.1080/23288604.2021.1929796
https://doi.org/10.1002/hpm.3076
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref39
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref39
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref39
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref40
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref40
https://doi.org/10.1002/hec.3219
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref42
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref42
https://doi.org/10.1093/wbro/lkz009
https://doi.org/10.1093/wbro/lkz009
https://doi.org/10.1016/S2214-109X(17)30429-1
https://doi.org/10.1016/S2214-109X(17)30486-2
https://doi.org/10.1016/S2214-109X(17)30486-2
https://doi.org/10.1002/hec.776
https://doi.org/10.2471/BLT.18.209858
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref48
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref48
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref49
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref49
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref50
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref51
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref52
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref52
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref53
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref53
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref54
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref54
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref55
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref56
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref56
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref57
http://refhub.elsevier.com/S0277-9536(23)00149-1/sref57

	Assessing progress towards universal health coverage in Cambodia: Evidence using survey data from 2009 to 2019
	1 Introduction
	2 Materials and methods
	2.1 Data sources
	2.2 Indicators and measures of financial protection
	2.3 Statistical methods

	3 Results
	3.1 OOPE budget share
	3.2 Incidence and intensity of catastrophic health expenditure
	3.3 Poverty headcount, incidence of impoverishment, poverty gap, and poverty impact

	4 Discussion
	4.1 OOPE and OOPE budget share
	4.2 Catastrophic health expenditure and poverty effects of OOPE
	4.3 Limitations

	5 Policy implications
	6 Conclusion
	Credit author statement
	Data availability
	Acknowledgements
	References


