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Kurzzusammenfassung 
Hintergrund: Universelle Gesundheitsversorgung (UHC) zielt auf einen gleichberechtigten Zugang zu 

Gesundheitsdienstleistungen ab und minimiert die finanzielle Belastung der Haushalte (FB). Diese 

Dissertation untersucht die Wirksamkeit von Standardindikatoren wie Verarmung und katastrophale 

Gesundheitsausgaben (CHE) bei der Betrachtung von FB und ihrer Ungleichheit in Kambodscha. 

Jüngste Veröffentlichungen haben Kambodschas Fortschritte bei der Reduzierung von CHE, 

Verarmung und Ungleichheit bekräftigt. Die Kernaussage dieser Dissertation ist jedoch, dass man 

durch die Verwendung der Standardmetriken von FB die Auswirkungen auf die 

einkommensschwächsten Gruppen verschleiert und politische Errungenschaften falsch darstellt. 

Ziele: Diese Dissertation evaluiert FB unter Verwendung von Standard- und alternativen Messungen, 

um FB-Trends und Ungleichheiten in der kambodschanischen Bevölkerung zu verstehen und die 

Belastung der einkommensschwächsten Haushalte angemessen widerzuspiegeln, um besser 

geeignete politische Maßnahmen formulieren zu können. 

Methodik: Unter Verwendung von Daten aus den kambodschanischen sozioökonomischen 

Erhebungen (CSES) von 2004 bis 2019/20 umfasst diese Dissertation drei Studien. Die erste bewertet 

Standard-FB-Indikatoren und die daraus resultierende Ungleichheit zwischen sozioökonomischen 

und regionalen Gruppen. Die zweite Studie untersucht die Sensitivität des Verarmungindikators bei 

der Bildung verschiedener Konsumaggregate und der Festlegung von Armutsgrenzen. Die dritte stellt 

eine alternative FB-Messgröße, die übermäßige finanzielle Belastung (EFB), vor und vergleicht sie mit 

Standard-CHE-Metriken zur Bewertung von FB und damit verbundener Ungleichheit. 

Ergebnisse: Erste Befunde zeigten einen Rückgang der Standard-CHE-Inzidenz um 27% von 2004 bis 

2009, mit einer signifikanten Reduktion der FB in Haushalten, die medizinische Versorgung in 

Anspruch nahmen. Die Sensitivitätsanalyse ergab, dass kömmlischen methodische Entscheidungen 

einen großen Einfluss auf die Schätzungen der Verarmung haben. Die Einführung des EFB hat gezeigt, 

dass sich die FB und seine Ungleicheit von 2009 bis 2019 verschlechtert hat, insbesondere bei den 

Haushalten mit dem niedrigsten Einkommen.  

Schlussfolgerungen: Diese Studie unterstreichen die Grenzen von standard Metriken bei der 

Erfassung des vollen Ausmaßes von FB und legt nahe, dass alternative Messgrößen wie EFB in 

Kombination mit Vermögensindizes einen umfassenderen Überblick über wirtschaftliche Schocks 

aufgrund von Gesundheitsausgaben bieten. Die Methodik und die Erkenntnisse aus dieser Studie 

bieten einen Rahmen für andere Länder mit niedrigem und mittlerem Einkommen, die eine 

universelle Gesundheitsversorgung anstreben. Die Ergebnisse plädieren für dringende politische 

Maßnahmen zur Ausweitung und Überarbeitung des sozialen Gesundheitsschutzes in Kambodscha. 



 

 

  



 

   

Abstract 
Background: Universal Health Coverage (UHC) aims for equitable access to healthcare, minimizing 

the financial burden (FB) on households. This dissertation examines the effectiveness of standard 

indicators like impoverishment and catastrophic health expenditure (CHE) in reflecting FB and its 

inequality in Cambodia. Recent publications have highlighted Cambodia’s progress in reducing CHE, 

impoverishment, and inequality. However, this dissertation's core contention is that by using the 

standard metrics of FB, one masks its impact among the lowest-income groups and inequality, 

misrepresenting trends and policy achievements. 

Objectives: This dissertation evaluates FB using standard and alternative measures to understand FB 

trends and inequalities across Cambodia's population, and appropriately reflect the burden on 

lowest-income households, thus better informing policy responses for achieving UHC. 

Methods: Employing data from the Cambodian Socio-Economic Surveys (CSES) from 2004 to 

2019/20, this dissertation comprises three studies. The first assesses standard FB indicators and 

resulting inequality across socioeconomic and regional groups. The second examines 

impoverishment sensitivity when building various consumption aggregates and setting poverty lines. 

The third introduces an alternative FB measure, Excessive Financial Burden (EFB), comparing it 

against standard CHE metrics to evaluate financial hardship and associated inequality. 

Results: Initial findings showed a 27% decrease in standard CHE incidence from 2004 to 2009, with 

significant reductions in FB for households seeking medical care. However, from 2009 onwards, CHE 

reductions stagnated. The sensitivity analysis revealed that methodological choices highly influence 

impoverishment estimates, making it a poor choice to assess FB trends. The introduction of EFB 

highlighted worsening FB from 2009 to 2019, particularly among the lowest-income households, with 

EFB inequality deepening significantly. EFB with wealth index rankings appears more effective at 

capturing economic shocks due to healthcare spending, and its decomposition provided valuable 

insights to mitigate inequality in the medium term. 

Conclusions: The study underscores the limitations of standard CHE and impoverishment measures 

in capturing the full extent of FB and suggests that alternative measures like EFB, combined with 

wealth indices, provide a more comprehensive view of economic shocks due to healthcare spending. 

The findings advocate for policy measures to extend social health protection and improve targeting 

to address FB and inequality effectively. The methodology and insights from this study offer a 

framework for other low and middle-income countries striving to achieve UHC.  
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Summary 
Background: Universal Health Coverage (UHC) as encapsulated in the Sustainable Development 

Goals' Target 3.8. stresses equal access to quality healthcare for all, free of healthcare-spending-

related financial burden (FB). UHC embodies equity, efficacy, and efficiency in healthcare use and 

outcomes. It mandates governments to gradually expand coverage and allocate adequate resources 

based on a country's economic and fiscal capacity. Thus, measuring equity in healthcare financing is 

central to monitoring progress towards UHC. Among the most commonly used indicators in assessing 

the FB of healthcare spending are ‘impoverishment’ and ‘catastrophic health expenditure’ (CHE). 

Adequately defining these indicators has been the source of much argumentation and debate in the 

literature of the last couple of decades. Recent UHC and SDG metrics define CHE, a measure of major 

economic shocks, as expenditures exceeding 10% and 25% of total household consumption, but the 

standard threshold of 40% of capacity-to-pay (CTP) is still commonly used in the literature. The World 

Health Organization and the World Bank broadened their definition of impoverishment to 

encompass any household falling into or deeper into poverty due to healthcare spending, thereby 

covering all ‘poor’ households affected by such costs. Despite these changes, how effectively these 

standard or revised measures reflect the FB of households and associated inequality remains an 

important question, particularly in the context of low and middle-income countries. 

Since the end of its internal conflict in 1998, Cambodia has made substantial gains in its path to UHC, 

with its Service Coverage Index score increasing from 19 to 61 between 2000-19. This achievement 

has been partly attributed to the expansion of social health assistance through the Health Equity 

Fund (HEF). HEF offers free public healthcare and hospital transportation to vulnerable populations. 

Following a decade of segmented operations, a 2015 government reform consolidated and expanded 

HEF nationwide. The scheme was also opened to select groups of informal economy workers in 2017. 

A recurrent concern on the HEF is the effectiveness of its targeting. In addition, Cambodia’s 

mandatory contribution-based social insurance for the formal sector, the National Social Security 

Fund (NSSF), extended its coverage to 3.3 million individuals by 2020. Recent publications have 

highlighted Cambodia’s progress in reducing CHE and its inequality. However, this dissertation's core 

contention is that by using the standard definition of CHE, these publications mask the impact of FB 

among the lowest-income groups, inequality, and misrepresent trends and policy achievements. 

Objectives: Using Cambodia's case, we assess FB initially through standard measures with relative 

and absolute inequality measures across groups. Subsequently, we scrutinize the efficacy of these 

approaches in capturing FB among the lowest-income households. We finally introduce alternative 

measures to provide fresh insights on the trends and explanatory factors of FB and its inequality at 

the population level. These insights shall identify areas for policy responses and achieve UHC. 
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Methods: This dissertation is built on three studies (Study I, II, and III) using secondary data analysis 

from the Cambodian Socio-Economic Surveys conducted in 2004, 2009, 2010, 2011, 2012, 2013, 

2014, 2015, 2016, 2017, and 2019/20.  

Study I focused on the standard indicators of FB applied to the CSES 2004, 2009, and 2014 datasets. 

Key variables of interest included were health status, any healthcare seeking, medical care seeking 

(provided by trained staff), out-of-pocket healthcare expenditure (OOPHE), share of OOPHE to CTP, 

standard CHE (using the standard ‘WHO Method’ of 40% of CTP), poverty headcount at subsistence 

expenditure, impoverishment, the normalized poverty gap, and the normalized poverty impact. 

Absolute and relative differences were used to assess trends over time. Means ratios were used to 

assess inequality and relative likelihoods between groups. Reference groups for means ratios were 

the highest income quintile for socio-economic groups and the capital (Phnom Penh) for regional 

groups. Inequality was also assessed by capturing total OOPHE by lowest-income vs. highest-income 

quintile. Consumption quintiles were created at the household level by ranking according to a 

calculated consumption basket of spending on 20 items covering food, non-durable goods, OOPHE, 

education, housing, utilities, and fuel. In addition, results were stratified according to households' 

healthcare-seeking behavior, whether those sought medical care or any other type of care. 

Study II focused on a sensitivity assessment of impoverishment using the CSES datasets 2009-17. 

Impoverishment was assessed using 32 methods based on three consumption aggregates and 16 

national poverty lines. The latter were derived from three reference sources (the Poverty Calculation 

Network, the World Bank, and the Cambodian Ministry of Planning) for monetary poverty, the 

median household food consumption, two sources of deflators for time-related price changes, and a 

regional deflator for price differences between regions. Beyond testing the influence of different 

deflators, Study II also explored the impact of choices in constructing total consumption aggregates. 

The marginal effects of poverty lines on estimates and predicted values of impoverishment were 

derived through logistic regression correcting for regional differences.  

Study III used data from the CSES 2009, 2014, and 2019. Revised estimates were calculated for 

financial hardship using new total consumption aggregates, including previously omitted rental and 

durable goods consumption. These estimates are based on a proposed alternative measure to CHE: 

Excessive Financial Burden (EFB). A household is categorized as experiencing excessive FB if its 

OOPHE exceeds the 10% or 25% threshold of total consumption excluding OOPHE, in contrast to the 

standard CHE, where total consumption includes OOPHE. Household socio-economic ranking is 

determined using assets-and-household characteristics wealth index ranking, instead of the total 

consumption ranking used in the WHO Method for CHE. The wealth index is derived through 

polychoric dual-component analysis using ordinal levels for household assets instead of the standard 
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Filmer-Pritchett Principal Component Analysis commonly used in Demographic Health Surveys or the 

total consumption ranking used in the WHO Method for CHE. Inequality measures are assessed at 

the population level using the Erreygers Concentration Index (ECI).   

Study III incorporates a comprehensive list of explanatory variables, including geographic strata, 

household structure, head characteristics, access to water and sanitation, social protection coverage, 

free healthcare utilization, vulnerabilities, healthcare behavior, disease prevalence and categories, 

and coping strategies. Variables means were tested through pairwise comparison of linear regression 

estimates. Median differences were assessed via quantile regression for zero-inflated variables, such 

as OOPHE. Concentration indices were estimated and pairwise tested for differences among groups 

and across years. Determinants of FB levels (FB=0%, 0%<FB<10%, 10%≤FB<25%, 25%≤FB) were 

assessed using zero-inflated logistic regression. Recentered Influence Functions (RIF) regression was 

used to assert determinants of EFB inequality. Inequality disparities in ECI across 20014-19 were 

decomposed using a two-step method combining RIF regression and Oaxaca-Blinder decomposition 

on post estimates. 

Results: The results of standard measures applied in Study I suggested that between 2004-09, the 

incidence of CHE decreased significantly by 27%, from 7.1 to 5.2%. However, there were no 

significant decreases after 2009. Between 2004-14, households that sought medical care experienced 

a significant decline in CHE incidence by 43%, from 19.6 to 11.1%. Significant reductions were 

observed for all places of residence. At the same time, means ratios between all households in rural 

areas and the capital increased from 1.49 to 4.03 in the same period. 

In 2004, households in the two lowest quintiles were significantly less likely to experience CHE, with a 

means ratio of 0.41 and 0.64, respectively. Still, no significant inequality was found among 

households seeking medical care until 2014. By then, the wealthiest quintile had a significantly higher 

likelihood of CHE than any other quintile, independent of the healthcare-seeking status. The results 

suggested that part of the lower CHE incidence among the low-income groups was due to 

inequalities in seeking care. Furthermore, the results indicated that by 2014, the Cambodian 

population had progressively segmented into three groups, similar in CTP and CHE incidence, at the 

40th and 80th percentile cutoffs.  

Study II’s findings showed a high sensitivity of the second FB indicator: impoverishment. Marginal 

changes substantially affected estimates at the national and regional levels among households. In 

most cases, the choice of poverty thresholds and temporal and regional deflators had a significant 

effect. An increase of US$0.01 in the average daily per capita poverty line resulted in relative 

increases in impoverished incidences at lower and higher ranges from 2.90 to 2.62% for 2009, and 

from 3.06 to 2.95% for 2014. From 2013 onwards, estimates for impoverishment in rural areas based 
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on median food consumption were often significantly higher than estimates using official poverty 

lines. 

With its revised methodology to assess FB, Study III’s findings suggested that FB actually worsened 

between 2009-19. Over that period, EFB incidence increased from 10.95 to 17.92% at the 10% 

threshold, and from 4.41 to 7.29% at the 25% threshold. EFB was systematically concentrated among 

the lowest-income households, with inequality sharply rising over time. Thus, over the decade, the 

ECI for EFB deepened from -0.027 to -0.113 at the 10% threshold, and from -0.013 to -0.062 at the 

25% threshold. The main determinants of FB levels were geographic location, household size, age 

and education of household head, social health protection coverage, disease prevalence, 

hospitalization, and coping strategies. Urbanization, biased disease burden distributions, and 

preventive care explained a substantial part of the evolution of inequality. Between 2014-19, HEF 

mitigated EFB through improvements in its effectiveness by lessening inequality by -26.31% at the 

10% threshold and by -22.22% at the 25% threshold. Using the wealth index approach also showed 

that HEF coverage and utilization were strongly concentrated among the less wealthy, with ~80% of 

reported HEF cards held by the two lowest quintiles of the population in 2019.   

The results of Study III also highlighted the importance of alternative funding sources in explaining FB 

inequalities. From 2014-19, reliance on unspecified coping strategies fell from 14.92 to 1.98% 

annually and 3.14 to 1.64% monthly. Meanwhile, ~15.68% of households consistently used savings 

for OOPHE, while borrowing for OOPHE reduced from 2.15 to 1.62%. Inequality in OOPHE remained 

unchanged and concentrated among the wealthier households, reaching 0.083 in 2019. The 

concentrations were more pronounced in financing sources. The standard concentration index for 

income-finance OOPHE’s was 0.152, but for borrowing-financed OOPHE, it was marginally 

concentrated among the less-wealthy at -0.0245. No significant difference was found in the 

distribution of OOPHE financed from savings and selling of assets. OOPHE and OOPHE funding 

sources' contributions to inequality are mixed. Variations in means mitigated inequality, but 

variations in effects counterbalanced and worsened inequality over time.  

Conclusions: The positive equity patterns and national and regional trends suggested by the results 

of Study I can be partially explained by the biases of the standard CHE methods that do not account 

for the elasticity of CTP or total consumption to OOPHE and the resulting socioeconomic misranking 

of households and low estimates of CHE. Still, the aggregate figures suggested improvements in 

healthcare-seeking indicators. Study II demonstrated the high sensitivity of the impoverishment 

indicator and cautioned against its use in assessing health-related financial hardship and protection, 

especially with low and absolute poverty lines. Based on these findings, assessing FB in relative terms 

using measures such as CHE, complemented with research on coping strategies and their socio-
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economic effects on households, is more conducive to evaluating progress towards achieving UHC. 

The same insight may also apply to other low and middle-income countries, where low international 

poverty lines make impoverishment estimates highly sensitive to methodological choices. 

Study III showed a continuous rise in FB, particularly among the lowest-40%-income population. The 

increasing EFB inequality, the contribution of durable goods, and changes in the effects of the share 

of people living with disabilities and children under five suggest an urgent need for policy measures 

to secure social cohesion in Cambodia. Furthermore, the decomposition of inequality trends also 

reveals valuable information on the effects of factors such as urbanization, household composition, 

and utilization of preventive services that mainly explain the changes observed over time. It also 

showed that the alternative sources of funding for healthcare spending had an increased effect on 

worsening inequality, despite a reduction in the reliance on coping strategies. 

The results also demonstrate that the concern of misallocation of HEF benefits to the non-poor is, to 

the greatest extent, unjustified and that an extension of exemptions and social health assistance 

through population or condition-specific targeting is a valid policy to reduce financial burden and 

inequality. The findings also indicate that HEF has gained effectiveness in mitigating inequality over 

time. However, these gains would have potentially been larger if not for the HEF stagnation in 

coverage between 2014-19. The concern that there would be misallocation of HEF benefits to the 

wealthier households is, to the greatest extent, unjustified and an extension of exemptions. 

The alternative methodology of assessing FB and its inequality through EFB offers more actionable 

insights for policymaking, especially when combined with a determinants analysis, including coping 

strategies and medical conditions. This revised approach captures economic shocks more effectively 

and presents a more factual view of inequality by revealing the burden faced by less wealthy 

households. Furthermore, the decomposition of EFB and its inequality over time series provides 

insights into potential policy levers for Cambodia on its path to achieving UHC. Applying this 

approach to other low and middle-income countries may also contribute to reaching the SDG’s 

targets.  

  



Set-up of this dissertation  

vi 

Set-up of this dissertation 

Structure 
The articles presented here were peer-reviewed, published, or are currently under peer-review for 

publication. The contributions from the authors and the candidate for each paper are provided in the 

next sections. The following articles, referred to hereafter as ‘studies,’ were produced within the 

framework of this doctoral dissertation. 

Studies 
 

I. Fernandes Antunes, A., Jacobs, B., de Groot, R., Thin, K., Hanvoravongchai, P., & Flessa, S. 
(2018). Equality in financial access to healthcare in Cambodia from 2004 to 2014. Health 
Policy and Planning, 33(8), 906–919. https://doi.org/10.1093/heapol/czy073 

 
II. Fernandes Antunes, A., Jacobs, B., Jithitikulchai, T., Nagpal, S., Tong, K., & Flessa, S. (2022). 

Sensitivity analysis and methodological choices on health-related impoverishment estimates 
in Cambodia, 2009–17. Health Policy and Planning, 37(6), 791–807. 
https://doi.org/10.1093/heapol/czac028 

 
III. Fernandes Antunes, A., Jithitikulchai, T., Hohmann, J. & Flessa, S. (2024). Revisiting a decade 

of inequality in healthcare financial burden in Cambodia, 2009-19: trends, determinants, and 
decomposition. International Journal for Equity in Health, forthcoming. 

 
The text will refer to these studies through their Roman numerals (I-III), e.g., ‘Study I’ for Fernandes 

Antunes et al. (2018). An accompanying publication produced in the framework of this doctoral 

dissertation but not directly related to its main research questions should be mentioned here: 

IV. Jacobs, B., Bajracharya, A., Saha, J., Chhea, C., Bellows, B., Flessa, S., & Fernandes Antunes, A. 
(2018). Making free public healthcare attractive: optimizing health equity funds in Cambodia. 
International Journal for Equity in Health, 17(1), 88. https://doi.org/10.1186/s12939-018-
0803-3 

 

This dissertation includes verbatim text from the studies. The results and discussions sections 

compilated here are extended versions, edited to ensure consistency in terminology and style. Charts 

and tables in the provided copies of the articles and this document may have been modified to be 

rendered in color or fit its layout. Charts and tables adapted from these and integrated into the main 

text are identified with SI, SII, and SIII prefixes.  

Study I and II are provided as published in Section 8. Both articles are available through open access 

at Health Policy and Planning | Oxford Academic (oup.com) https://academic.oup.com/heapol/. 

Study III is provided as an author’s own version in Section 9.  
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Scope of studies 
Study I used nationally representative 2004, 2009, and 2014 data from Cambodia to provide an 

overview of how equity trends in access to healthcare, financial burden, catastrophic health 

expenditure, and related impoverishment evolved between the studied period. 

Study II used the nationally representative 2009-17 to assess the effects of the methodological 

choices outlined above on estimates of impoverishment in Cambodia for the period. It reports time 

trends for different methods and the differences emerging from constructing consumption 

aggregates, poverty thresholds, and out-of-pocket healthcare expenditure (OOPHE). It also assesses 

the marginal effects of variations in poverty lines. 

Study III employs a wealth index ranking and revised consumption aggregate to examine the impact 

and distribution of OOPHE financial burden across Cambodia’s population, diverging from prior 

works (Fernandes Antunes et al., 2018; Hanvoravongchai et al., 2012; Jacobs et al., 2016; 

Jithitikulchai et al., 2021; Kaiser et al., 2023). It integrates new estimates, trend analysis of economic 

shocks, and OOPHE financing sources as coping strategies. Further, it conducts a determinant 

analysis of financial burden and its inequality in 2019, investigating factors' contributions to changes 

in inequality between 2014-19, and evaluating the influence of social health protection coverage 

through the HEF. 

Study I-III use different timeframes and datasets due to the availability of data at the time of 

processing.  

Study IV reports the results of a post-intervention evaluation of the integrated social health 

protection schemes, which examines their effectiveness in attracting eligible poor beneficiaries to 

the public health sector to receive free care as well as their degree of financial risk protection 

compared to alternative configurations of the HEF that were implemented in Cambodia. The study 

examines the additional benefits of the add-on interventions of the integrated schemes in 

stimulating care seeking at public health facilities among eligible low-income households compared 

to existing stand-alone HEF scenarios. 
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1 Introduction 

1.1 Universal health coverage and equity 
Universal Health Coverage (UHC) is encapsulated in the Sustainable Development Goals' (SDG) Target 

3.8. UHC and stresses equal access to quality healthcare, free of financial distress (Bloom et al., 2019; 

Boerma et al., 2014; WHO, 2010; WHO and World Bank, 2015). Achieving UHC entails budget 

constraints forcing governments to prioritize healthcare services, expand coverage, and substitute 

out-of-pocket spending with prepayment methods (Norheim, 2015; Tangcharoensathien et al., 2017; 

Verguet, 2016). UHC embodies equity, efficacy, and efficiency in healthcare use and outcomes 

(Kutzin, 2013; Rumbold et al., 2017). It mandates governments to gradually expand coverage and 

suitable resource distribution to social sectors based on a country’s economic and fiscal capacity 

(Felner, 2009; ILO, 2012; UN – Economic and Social Committee for Asia and Pacific, 2022). Yet, 

initially expanding coverage can emphasize inequalities from inconsistent benefit packages, 

administrative procedures, quality healthcare access, transportation expenses, other indirect costs, 

or qualifying for assistance schemes (Norheim, 2015). Overcoming these hurdles requires open, 

accountable priority-setting and consistent inequality assessments (Bonati et al., 2021; Hosseinpoor 

and Bergen, 2016; Rumbold et al., 2017; Tangcharoensathien et al., 2017; Valentine et al., 2016). 

Measuring equity, or more simply inequality, in healthcare financing is a constant endeavor in 

monitoring UHC. Among the most used indicators of financial hardship are probably impoverishment 

and catastrophic health expenditure (CHE) (WHO and World Bank, 2022, 2017). Defining these 

indicators and their relevance for policymaking has been the source of much argumentation and 

revision in the last decades’ literature (Hsu et al., 2018; Lu et al., 2009; Njagi et al., 2018; Sweeney et 

al., 2018; Wagstaff, 2019). This doctoral dissertation aims to contribute to the discussion on the 

appropriateness of the current indicators, particularly their application to inequality analysis.  

Using Cambodia’s case, we aim to assess the financial burden of OOPHE (FB) through standard 

measures of CHE and impoverishment. We also evaluate the adequacy of these methods in asserting 

inequality and, by extension, propose to develop alternative measures for FB and hardship to apply 

in-depth inequality analyses to these. To do so, we provide, in complement to the published studies, 

a very brief context of the UHC and Cambodia in the Introduction, Section 1, complemented with 

data sources for our research and the formulation of questions addressed in the studies. Section 2, 

Background, we provide an overview of the critical issues and challenges in defining healthcare-

spending-related poverty, measuring out-of-pocket healthcare spending, defining the associated 

financial burden of households, and determining inequality in FB. Section 3, Methods, summarizes 

the methods used in the studies. Section 4, Results, outlines the main outputs and findings of the 

studies focusing on healthcare spending and FB. Section 5, Discussions, discusses and links the 
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findings across the three studies as they address our aims and research questions. Section 5 also 

includes charts and tables previously unpublished to illustrate our arguments towards new measures 

of FB.  Section 6, Conclusions, summarizes our findings and considerations for Cambodia and low and 

middle-income countries. 

1.2 Cambodia’s context 

1.2.1 Economic background 

During the 1990s, many Asian economies underwent profound changes, with associated adverse 

effects on financial access to healthcare (Ensor, 1999). China’s market economy transition was 

accompanied by deterioration and reduced access to its healthcare system (Liu et al., 1999). This was 

also the case in Vietnam (Segall et al., 2002) and Mongolia (Dorjdagva et al., 2016). The principal 

reasons for this reduced access and financial risk protection were a decrease in government funding 

for health, the introduction of user fees, and an increasing presence and role of the private sector, 

coupled with insufficient regulation (Ensor, 1997). Consequently, governments tried to remedy the 

situation, mostly by increasing budget allocations and improving risk-pooling arrangements for 

formal sector employees, in combination with tax subsidies for poor and vulnerable population 

groups (Lagomarsino et al., 2012; Van Minh et al., 2013; Yip et al., 2012). Enabling factors for these 

reforms were mainly continued economic growth, resulting in increased fiscal space. 

Rapid economic growth was also observed in Cambodia, where peace was established in 1998 

following decades of civil conflict. Since then, the economy, mainly driven by garment exports, 

agriculture, and construction, has grown at 7% per annum on average, with double-digit growth in 

some years (World Bank, 2016).  

Unlike the aforementioned Asian countries undergoing an economic transition, Cambodia embarked 

on health sector reforms relatively early, in 1996. These reforms aimed to increase geographical 

coverage to enable population access to care at public health facilities and increasingly invested 

government money into the sector. The poorly regulated private sector, consisting of qualified and 

unqualified providers, both for-profit and not-for-profit, was already well established, mainly 

because of the limited scope of the public health sector (Ovesen and Trankell, 2010). However, the 

private sector continues to expand in size, coverage, and services. 

1.2.2 Health sector reforms and social health protection 

With health sector reforms, user fees were introduced, mainly to motivate staff and raise additional 

revenue for facilities, improve cash flows, and discourage under-the-table payments. Since this 

created a barrier to access, health equity funds (HEFs) were established to give people in poverty 

financial access to healthcare by reimbursing public health providers for fee-exempt services 
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rendered to poor people. HEFs started in 2000 and expanded incrementally (Cambodian Ministry of 

Health, 2016). Following a decade of segmented operations by various non-profit organizations, a 

2015 government initiative sought to nationalize, consolidate, and expand HEF nationwide, with a 

2017 reform intending to extend its scope to select informal economy workers (Robert J. Kolesar et 

al., 2020). In Cambodia, the Service Coverage Index increased from 19 in 2000 to a ‘high coverage’ 

score of 61 in 2019, officially steering the nation towards UHC (WHO and World Bank, 2022). This 

achievement may be partly attributed to expanding social health assistance through HEF. 

HEF beneficiaries are primarily identified by proxy means testing and community consultation 

through a national program, ‘IDPoor’. In addition, provisions exist for ex-post needs assessments at 

hospitals during hardship (Jacobs and Price, 2008). While at core, the IDPoor identification process 

employs multidimensional poverty measures (Hanson et al., 2007; Kidd and Wylde, 2011), the 

prevailing approach to assessing its targeting efficacy has been the correlation between HEF 

coverage and household consumption ranking (Jithitikulchai et al., 2021). 

Concurrently, the National Social Security Fund (NSSF), a mandatory contribution-based social 

insurance for the formal sector, has broadened its initially limited benefit package. By 2020, it 

provided effective coverage for 3.3 million individuals, or approximately 19% of households, albeit 

still excluding dependents (IMF, 2022; Kolesar et al., 2022, 2021; Robert John Kolesar et al., 2020). 

Notwithstanding the expansion of HEF and NSSF schemes, high out-of-pocket healthcare expenditure 

(OOPHE) and distress financing persist, notably among poorer, larger households and rural areas 

(Fernandes Antunes et al., 2018; WHO and World Bank, 2022). In 2014, 12% of individuals 

encountering health issues borrowed money for treatment, escalating to 28% for bills exceeding 

US$100 (Ir et al., 2019), and 2.7% of the population resorted to borrowing or selling assets (Kolesar 

et al., 2021). 

The further expansion of UHC through the coverage of people working in the informal economy or 

living near the poverty line in the HEF is in line with the National Strategic Development Plan 2019-

2023, which sets a Social Health Protection coverage rate of 65% of the population as one of its key 

indicator (Royal Government of Cambodia, 2019). This is an honorable and ambitious target, and 

assessing how far the previous efforts contributed to reducing FB, healthcare-spending-related 

shocks, and inequality should be considered when aiming at it.   

1.2.3 Poverty in Cambodia 

Cambodia's official regional poverty lines have been defined for the capital (Phnom Penh), other 

urban areas, and rural areas (Cambodian Ministry of Planning, 2013). Alternative poverty lines have 

been established by the World Bank (World Bank, 2014). These poverty lines are composed of two 
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components, or allowances, that account for essential food and non-food consumption. Both poverty 

lines were calculated using CSES 2009. 

Other measures and sources of information to assess poverty exist, including the Cambodian 

Commune Database, the IDPoor national mechanism to identify indigent households using means 

testing, and the Multidimensional Poverty Assessment (Andersen, 2019; Cambodian Ministry of 

Planning, 2012; Flores et al., 2013). Each alternative provides significantly higher estimates than the 

official and World Bank poverty lines (Asian Development Bank, 2014). 

In official terms, poverty was reduced from 52.3 to 20.5% between 2004-11 (World Bank, 2016). The 

poverty rate in rural areas remains higher than in urban areas (59.0 vs. 39.7% in 2004 and 23.7 vs. 

16.1% in 2011, respectively), while many households live just slightly above the poverty line and are 

prone to economic shocks (World Bank, 2014).  

1.3 Data sources 
In Cambodia, the standard national survey on household consumption patterns is the Cambodian 

Socio-Economic Survey (CSES), implemented by the National Institute of Statistics of Cambodia (NIS) 

(National Institute of Statistics of Cambodia, 2020a). The data is available upon request from the NIS 

or the World Bank Data Repository. We use the data from CSES 2004 to 2019 in this research. 

The CSES is a countrywide household survey that began in 2004. CSES collects information on 

income, expenditures, indebtedness, and consumption. CSES is conducted annually by NIS with a 

sample of about 3600 households and at 5-year intervals (starting in 2004 and then in 2009, 2014, 

and 2019/20) with a sample of 10,000 to 12,000 households. All major year surveys reported 

negligible non-response rates (National Institute of Statistics of Cambodia, 2015, 2010, 2005). Since 

2019, the NIS has changed its approach, reducing the sample size to 10,000 households and adjusting 

the timeframe of the surveys. CSES is now conducted every two years.  

The CSES questionnaire includes a health module covering healthcare-related expenditure and 

household members’ health status and care-seeking behavior in the 30 days before the survey. 

Similar structured questions apply to education expenses. The specific health modules also collect 

detailed consumption information such as drugs, service fees, preventive care, transportation, and 

rare events such as hospitalization. The datasets are available with regional and primary sampling 

units, strata, and sampling weights.  

Like many socioeconomic surveys, CSES captures information on health expenditures more than once 

across questionnaire modules. The non-food expenditure module asks the respondent to estimate 

the total health spending by the household in the month before the interview.  
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1.4 Research questions 
The main objectives of this doctoral dissertation are as follows: 

• Assessing healthcare-spending-related financial burden (FB), its evolution, and inequality in 

Cambodia using current standard measures (impoverishment and CHE). 

• Evaluating the adequacy and robustness of standard methods focusing on impoverishment. 

• Developing alternative methods for assessing FB and its inequality that provide a fair 

representation of the actual burden on less wealthy households.  

• Providing an assessment of FB and its inequality with developed alternative methods. 

These objectives can be translated into research questions for each study. The main question and 

sub-questions by study are outlined below. 

1.4.1 Study I 

How do Cambodian households fair according to the standard measures of FB between 2004-14? In 

particular:  

• What is the incidence of the standard measure of CHE at 40% CTP? 

• How has healthcare-spending-related impoverishment measured by subsistence food 

consumption evolved? 

• How did FB differ between the general population, households seeking any healthcare, and 

those seeking medical care? 

• How has the depth and impact of healthcare-spending-related spending on poverty evolved? 

• How has inequality by wealth quintiles and regions evolved for CHE, impoverishment, 

financial share of OOPHE/CTP, OOPHE, self-reported illness, seeking any healthcare, and 

seeking medical healthcare? 

1.4.2 Study II 

How do methodological choices affect FB measurements, specifically impoverishment, for 2009-17? 

In particular:  

• How has healthcare-spending-related impoverishment evolved when measured with 

different methods? 

• How comparable are impoverishment estimates obtained from the different sources of 

OOPHE in the CSES? 

• How sensitive is impoverishment to choices and sources of time and regional price deflators? 

• How does regionalizing relative poverty lines on median food consumption affect 

impoverishment? 
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• How sensitive is impoverishment to poverty lines’ thresholds? 

1.4.3 Study III 

How do Cambodian households fare in using excessive financial burden (EFB) as an alternative 

measure of FB between 2009-19? In particular: 

• Considering national, quantile, and geographic perspectives, how has EFB changed between 

2009-19? 

• How was EFB distributed across Cambodia's population between 2009-19, when using a 

wealth index approach? 

• What factors (determinants), including coping strategies and diseases, are associated with 

the different levels of FB in 2019? 

• What factors (determinants) are associated with marginal changes in EFB inequality in 2019? 

• Which factors explain (compose) the changes in EFB inequality between 2014-19? 

• How do coping strategies differ between households with EFB and those without from 2014-

19? 

• Did the 2015 expansion of HEF or free healthcare reduce EFB and its inequality between 

2014-19? 

• How do EFB measures compare to CHE at 40% CTP in capturing FB, particularly among the 

less wealthy households? 
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2 Background 
Quantifying estimating FB and its inequality requires addressing four main issues: assessing the total 

welfare of a household, measuring healthcare spending, asserting healthcare-spending-related 

economic shocks, and measuring inequality. The following sections will introduce these issues in the 

framework of our research. 

2.1 Welfare, poverty and healthcare spending 

2.1.1 Defining poverty 

Approaches to conceptualizing poverty are numerous but can be mainly categorized as monetary- 

and capability-based (Salecker et al., 2020). The former attempts to quantify wealth in monetary 

terms from a utilitarian viewpoint, be it income or consumption. Measures of utility derived from 

living standards and asset access or ownership are also widely used. These include wealth indexes 

from demographic health surveys (Shaukat et al., 2020) or the International Wealth Index proposed 

by Smits and Steendijk (2015). In contrast, capability approaches go beyond the utilitarian concept of 

monetary wealth by accounting for non-material and social values that determine intrinsic 

satisfaction and well-being, such as positive perception of freedom and opportunities (Anand et al., 

2021; Chiappero-Martinetti et al., 2015). The last decades saw the popularization of capability-based 

aggregate measures, the most well-known of which are probably the Multidimensional Poverty Index 

and the Human Development Index (Alkire and Foster, 2011; Beja, 2021), but monetary approaches 

remain the standard for FB. 

2.1.2 Setting monetary poverty thresholds 

Figure SI.1 provides a simplified and non-exhaustive illustration of poverty measures applied to 

Cambodia. These include absolute international poverty lines, national poverty lines, and essential 

food consumption as poverty thresholds. The two first thresholds can be classified as absolute as 

they are given a fixed monetary value in time. However, applying these thresholds requires a certain 

relativism as they must be adjusted for local purchasing power across countries and time.  

These thresholds should, ideally, also be adjusted for internal regional price differences. Such 

changes are captured in consumer price indexes (CPIs). Here, as well, there are multiple choices for 

analysts. The World Bank Development Indicators Database (WDI) is a commonly used source for 

CPIs from the International Monetary Fund’s International Statistics series (World Bank, 2019). This 

overall CPI only provides an aggregate at the national level, and adjustments of specific food and 

non-food items in poverty allowances are impossible. Nationally published CPIs may provide an 

alternative to the WDI.  

In Cambodia, the NIS publishes an annual item-disaggregated CPI (National Institute of Statistics of 

Cambodia, 2020b). However, the NIS CPI only reports price changes for Cambodia’s capital, Phnom 
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Penh. Thus, this CPI enables adjustments to individual poverty allowances but not regional poverty 

lines. One approach to overcome this would be to construct regional price indexes from available 

household or village surveys (O’Donnell et al., 2008); unfortunately, the necessary information to 

build such indexes is not readily available. The alternative is to compute an index from the price 

information captured in the food allowances of the original regional poverty lines. Unfortunately, this 

index can only be inferred for 2009, the reference year for those poverty lines, and its application is 

limited to national-level poverty lines such as the international poverty line. 

Beyond absolute poverty lines, it is possible to set relative poverty lines that assess household 

poverty compared with an accepted share of consumption or income (Gunewardena, 2004). One 

such measure widely used in studies on health-related impoverishment in low and middle-income 

countries (LMICs) is the subsistence food expenditure scale (Xu et al., 2003). As an essential food 

consumption scale, the subsistence food expenditure threshold is consistent with an extreme 

poverty line. This scale has also been used in previous studies on impoverishment in other countries 

such as China (Li et al., 2012), India (Kumar et al., 2015), Iran (Khammarnia et al., 2014), Vietnam 

(Van Minh et al., 2013), Egypt (Fares et al., 2017) and Kenya (Kimani et al., 2016).  

Median total consumption provides a relative threshold in line with the definitions of monetary 

poverty frequently used in upper-middle and high-income countries (UNECE, 2018). The last 

threshold, however, is the most contextualized and makes international comparisons difficult (Jolliffe 

et al., 2016). It, however, echoes SDG 1.2 on reducing poverty, which only considers national poverty 

lines. 

 

Figure SI.1: Non-exhaustive illustration of the main poverty measurement approaches applied in or to Cambodia. Measures 
used in this paper’s analysis are highlighted in grey. Source: authors. 
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2.1.3 Measuring financial welfare 

To assess welfare before OOPHE, one can use total income or consumption figures. Consumption 

aggregates may be preferred in LMICs because corresponding data are more readily available and 

tend to be more reliable than income data (Deaton and Zaidi, 2002; O’Donnell et al., 2008). However, 

OOPHE-related hardship measures, such as the incidence of CHE and impoverishment, show less 

variability when using income than consumption aggregates (Wagstaff et al., 2020). Standard socio-

economic survey instruments are the most common household income and consumption data 

source. However, consumption patterns differ across countries and time. Thus, surveys require 

regular adjustments to capture changes in consumption patterns. If adjustments can result in more 

accurate estimates of total consumption for a given year, they also make it more challenging to 

interpret trends over time. Aiming at historical consistency across studies is a pragmatic way to deal 

with such challenges (Deaton and Zaidi, 2002). However, analysts may deviate from previously 

established methodologies for various legitimate technical reasons and in response to emerging 

policy questions or political agendas. 

2.1.4 Impoverishment from healthcare spending 

Despite, or because of, the absence of a universal definition of poverty (Misturelli and Heffernan, 

2010), a pragmatic approach is required from health economists to measure and benchmark the 

direct effect of healthcare spending on populations and assess the evolution of social health 

protection systems (Wagstaff, 2002a). Monetary poverty lines can contribute to such 

operationalization, which explains their use in the SDGs and the UHC monitoring. However, due to 

the difficulty of defining poverty, it is unsurprising that the SDGs do not include a clear poverty 

threshold for health-related financial impoverishment. Still, SDG indicator 3.8.2 aims to capture 

financial protection from OOPHE by measuring CHE incidence, defined as the share of households 

spending over 10% or 25% of their total consumption or income on healthcare. To address this 

shortcoming, the World Bank and World Health Organization (WHO) jointly released a set of 

recommendations to monitor SDG 3.8.2 (Boerma et al., 2014), which includes the measurement of 

impoverishment as part of the path towards UHC and achievement of the SDGs. These 

recommendations were applied in the recent publications by these organizations (Wagstaff, 2019; 

Wagstaff et al., 2018b, 2018a; WHO and World Bank, 2020, 2017).  

2.1.5 Coping with the financial burden, distress financing 

Financial burden from poor health and healthcare spending can result in distress financing. McIntyre 

et al. (2006) describe distress financing in LMICas strategies households apply to cope with FB 

through borrowing money, selling assets, and increasing or diversifying household income. The 

authors distinguish this from other coping practices, such as intra-household labor substitution, 
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including the involvement of children during school hours for meetings, which are more regularly 

applied to cope with the indirect costs of illness. Whereas selling assets and borrowing money with 

interest is consistently defined as distress financing, some scholars exclude borrowing without 

interest from relatives and friends as this would cause less repayment pressure (Binnendijk et al., 

2012; Mishra and Mohanty, 2019). However, such a narrow definition disregards transaction costs 

from even interest-free borrowings (Hoque et al., 2015; Joe, 2015; Kruk et al., 2009; Mohd Hassan et 

al., 2022).  

Beyond the economic impact of FB, households may compromise on their healthcare or altogether 

forego services, which can be expected for low-income households in the absence of effective social 

protection. According to a systematic literature review and meta-analyses covering 114 studies from 

56 countries (WHO and World Bank, 2022), financial barriers are the most self-reported reasons for 

foregone care, irrespective of age, followed by availability and accessibility of healthcare services. In 

addition, mental health and well-being are likely to deteriorate, as it was well documented for cancer 

survivors (Alzehr et al., 2022; Gordon et al., 2017; Longo et al., 2020), including in LMICS (Donkor et 

al., 2022). Such mental burden has been termed financial toxicity (Pisu and Martin, 2022). More 

generally, using longitudinal 2011-15 data from China, Yang et al. (Yang and Hu, 2022) found a 

significant association between poor mental health and CHE; this was reduced for households 

covered by social health insurance. In Cambodia, Comins et al. (2015) found that FB was a reason for 

stress among 87% of households’ heads.  

2.2 Measuring healthcare spending 
Not surprisingly, total OOPHE estimates vary when using surveys’ non-food and specific health 

modules, among others, due to reporting differences (Heijink et al., 2011; Lu et al., 2009; Wagstaff et 

al., 2020). Cross-country publications may favor the use of specific health modules as the source of 

OOPHE estimates (Wagstaff et al., 2018a; Wang et al., 2018; Xu et al., 2003). However, arguments 

also exist for estimates based on general consumption modules, such as the non-food expenditure 

module of CSES. One such argument is that the relative importance of health expenditures in total 

household consumption may be less biased (WHO and Cambodian Ministry of Health, 2019). 

Subsequently, indicators based on a relative share of total consumption may be more robust. Several 

previous studies and official national publications on OOPHE and financial risk protection in 

Cambodia used the specific health module of CSES (Cambodian Ministry of Health, 2015; Cambodian 

Ministry of Health et al., 2014; Cambodian Ministry of Health and WHO, 2015; Chhun et al., 2015; 

Fernandes Antunes et al., 2018; Hanvoravongchai et al., 2012; Jacobs et al., 2016; Kolesar et al., 

2019). 
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In the case of OOPHE, the processing of outliers is rarely detailed in the data documentation or the 

methods section of research publications. It was difficult for us to find recent peer-reviewed 

publications discussing or reporting the processing of OOPHE outliers (Wagstaff, 2019; Wagstaff et 

al., 2020, 2018b, 2018a; WHO and World Bank, 2020, 2017). Still, estimates of OOPHE can be 

considerably affected by how the analyst deals with outliers. Removing outliers, such as those caused 

by encoding or reporting errors, enables researchers to build more robust statistical models for 

variables of interest and related outcomes. However, actual exceptionally high expenditure values 

are often removed in the process. These can relate to relatively uncommon events such as weddings, 

funerals, or other economic shocks that affect a small part of the population but can be orders of 

magnitude greater than monthly or annual incomes (Bhattarai, 2013; Filzmoser et al., 2016).  

Different approaches have been proposed to deal with OOPHE outliers systematically, ranging from 

analyzing the distribution of residual values in OOPHE models to using cut-off points based on 

standard deviations or relationships to household income (Molla et al., 2017; Zeng et al., 2018). 

Another approach in the processing of outliers, in general, is to acknowledge that extreme 

observations relate to economic shocks but to consider that the amount was actually misreported. 

This approach would replace the reported OOPHE value with an amount based on assumptions 

concerning the maximum “realistic” expenditure (Marshall et al., 2010; Templ et al., 2020). Such 

approaches may be helpful for cost predictions and actuarial studies but have limited applicability 

when assessing financial risk protection. This may be why health economists prefer not to exclude 

outliers from OOPHE estimates at all, as shown in the exchanges by Alecxih et al. (2001), Goldman 

and Smith (2001), and Gross et al. (1999). 

2.3 Healthcare-spending-related financial burden 

2.3.1 Catastrophic healthcare expenditure, a proxy for financial burden 

The WHO and World Bank's 2015 UHC monitoring report defined impoverishment from healthcare 

expenditure as households both falling under and already below international poverty lines due to 

OOPHE (WHO and World Bank, 2015). Subsequent reports used regularly adjusted poverty lines 

(WHO and World Bank, 2022, 2020, 2017), and robustly measuring impoverishment is difficult. The 

challenges in defining poverty might explain why healthcare-driven impoverishment was not 

retained as an SDG indicator. However, CHE was set as an SDG indicator without specific targets 

(Verguet et al., 2017; WHO, n.d.). CHE facilitates global comparisons, trend monitoring, and gauging 

public interventions against OOPHE's impact. Still, researchers' consensus on these methods remains 

elusive (Grépin et al., 2020; Zhang et al., 2021). 
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2.3.2 Measuring catastrophic healthcare expenditure 

Since Xu et al. (2003) seminal work—often dubbed the "WHO Method" (Koch, 2018)—there's been 

an ongoing debate on how to frame CHE as a reflection of FB. Most discussions focus on establishing 

thresholds representing economic shocks at the household level. Current metrics apply indicators 

based on ability-to-pay, also referred to as capacity-to-pay (CTP), or total household wealth (Boerma 

et al., 2014; Wagstaff, 2019; Wagstaff et al., 2018a; WHO and World Bank, 2015). Recent UHC and 

SDG metrics use CHE thresholds rooted in household consumption, set at 10% and 25% (WHO and 

World Bank, 2022). Regardless of the approach, standard CHE measures might not entirely reflect the 

financial struggles of low-income households, especially those already strained by minimal 

healthcare costs or avoiding such expenses due to unaffordability (Wagstaff, 2019). Defining financial 

strain solely through CHE overlooks the nuances of household finances and spending behaviors 

(Flores et al., 2008). Moreover, CHE misses out on the broader implications of healthcare spending 

and coping with it, like asset liquidation, child labor, and missed school days. 

The WHO Method determines CTP by accounting for essential (subsistence) consumption and 

equalizing this by household size. In its application, many researchers favor a standard equalization 

factor (Koch, 2018), even when detailed household structure data is available. Furthermore, the 

WHO Method sets essential food consumption on national medians, overlooking regional variations 

(Koch and Setshegetso, 2020). If it promotes equity by factoring in essential consumption and 

recognizing economies of scale, equalization complicates regression analysis interpretations. 

As an alternative to CTP, total consumption encompasses OOPHE spikes with health shocks, skewing 

their wealth and socio-economic ranking and leading to potential bias in inequality measurements. 

This explains why CHE incidence using consumption ranking is higher among ‘wealthier’ households 

(Grépin et al., 2020; Joe and Rajpal, 2018). For example, Sas Trakinsky et al. (2020), in their 

assessment of financial protection in Burkina Faso, deduce that while CHE detects households with 

health shocks, it poorly correlates with truly disadvantaged groups. 

Given these considerations, our analysis departs from CHE by adopting "excessive financial burden" 

(EFB) as a metric of healthcare-related financial shocks by excluding OOPHE from total consumption 

with a 10 and 25% threshold. 

2.4 Measuring inequality 
Inequality measures for binary health outcomes, like CHE, fall into two categories: measures and 

ratios on stratification using socio-economic quantiles or geographic markers  (O’Donnell et al., 

2008); and, measures of concentration across distributions (Atkinson, 1970; Erreygers and Van Ourti, 

2011). Both require the socio-economic ranking of households (Haughton and Khandker, 2009).  
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2.4.1 Socio-economic ranking 

Households' socio-economic ranking typically uses total consumption (Haughton and Khandker, 

2009). Yet, understanding wealth and poverty necessitates looking beyond mere consumption, as in 

measures like Human Development (Beja, 2021) and Multi-Dimensional Poverty indices (Alkire et al., 

2015; Borga and D’Ambrosio, 2021; Zeng et al., 2022)1.  Complex measures of wealth, such as asset-

and-housing-characteristics-based wealth indices, are also commonly used for the socio-economic 

ranking in concentration analysis (Liu et al., 2021; Wagstaff and Watanabe, 2003). Such indices are 

popular in inequality analysis of demographic health surveys that lack general consumption data 

(Rutstein, n.d.; Shaukat et al., 2020). However, wealth indices can be limited due to their cross-

sectional nature, with asset weights varying over time and place. Smits and Steendijk (2015) propose 

a consistent international wealth index based on their analysis of 165 surveys across 97 countries. 

The Filmer-Pritchett Principal Component Analysis (PCA) is widely used with binary variables for 

these indices (Filmer and Pritchett, 2001; Yanagisawa et al., 2012).  However, Howe et al. (2008) and 

Poirier et al. (2020) criticize this due to PCA's development for continuous data, and using binary data 

leads to skewed scores, especially in urban contexts. Alternatively, Martel et al. (2021) introduced 

polychoric dual-component analysis with ordinal variables to address these weaknesses. 

2.4.2 Concentration indices 

Interpreting inequality requires mathematical translations reflecting social welfare judgments, which 

are inherently subjective (Atkinson, 1970). It's crucial to grasp these judgments when interpreting 

inequality measures, especially commonly used ones like concentration indices (CI) and their 

transformed versions (Ataguba, 2022, 2020; Kjellsson et al., 2015). 

Concentration Indices (CIs) reflect normative judgments in their extreme values: 0 for perfect 

equality, -1 when the lowest-ranked unit entirely holds the variable, and +1 when held by the 

highest-ranked (Kakwani et al., 1997). This interpretation seems straightforward for continuous 

variables such as income. However, one may be cautious when comparing CIs as two different 

distributions may have the same aggregate measure but differ in the shape of concentration curves. 

Furthermore, CIs are more challenging to interpret for health-related variables, among others, 

because of the possible definition of indicators as shortcomings or gains, their scale, their bounded 

values, and natural means and limits (Erreygers, 2009a; O’Donnell et al., 2016). Transformations of 

CIs to accommodate such challenges include the general CI, the Wagstaff CI (WCI), and the Erreygers 

CI (ECI) (Contoyannis et al., 2022). The latter two are widely used for binary variables such as the CHE 

(Ataguba, 2022; Neelsen et al., 2022; Quintal, 2019; Xu et al., 2022).  

 
1 For a comprehensive review of healthcare inequality measures and equity dimensions, see Pulok et al. (2020). 
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WCI and ECI are often termed normalized or corrected CIs. Like the Standard Concentration Index 

(SCI), both correct for the variable's mean distribution in the population and consider the limits of 

variables like life expectancy (Kjellsson and Gerdtham, 2013). Debates on the relative advantages of 

both indices have been intense (Erreygers, 2009a, 2009b; Wagstaff, 2011). While reviewing these 

indicators and exchanges, Kjellsson and Gerdtham (2013) posited that neither is superior, as their 

distinction arises from normative judgments. To understand these judgments, one needs also to 

understand the different characteristics provided by the WCI and ECI underlying transformations. 

2.4.3 Interpretation of concentration indices 

WCI grants characteristics to the indicator important to appropriately reflect health gains and 

shortcomings (ill-health): transfer, mirror, and cardinal invariance (or constancy). ECI extends these 

characteristics to level independence (or symmetry) (Erreygers, 2009a, 2009b; Wagstaff, 2011). 

These properties can be briefly defined as follows: 

• Cardinal invariance, i.e., an index invariance from linear transformations, cannot apply to 

binary variables.  

• Transfer, i.e., transfer of small amounts of the variable across the distribution without 

changing the mean, applies so far to binary variables as the positive events, valued as 1, can 

be redistributed between individuals.  

• Mirror, i.e., the complementarity in indices, implies that indices for binary variables mirror 

each other when the variable is recoded from 0 to 1 and vice versa.  

• Level independence, i.e., the independence of the index from an equal addition or 

subtraction for all individuals, does not strictly apply to binary variables. However, level 

independence can still be demonstrated at an aggregate level as a symmetrical distribution 

of positive events around the mean would keep the index unchanged.  

To illustrate these properties, we provide in Table 1 distributions of a binary variable across ten 

equidistantly-ranked individuals. The means, standard, and normalized CIs are provided. For ease of 

concept, one may consider the binary variable as a token held by an individual. We also include 

distributions of the extreme values of the respective indices ( -1, 0, and 1). Table 2 illustrates the 

properties of CIs in quintiles of a binary variable, with examples of transformations for each property.  

The mirror property is illustrated by distributions 1a and 2a in Table 1, and 1b and 2b in Table 2. In 

the case of individuals, recoding the variable between distributions 1a and 2a does not affect WCI 

and ECI’s absolute values but inverts their signs. Thus, the judgment on absolute inequality is 

unchanged. Similarly, a mirroring of means of quintiles as per the transformation, T, does not affect 

the absolute value of indices between distributions 1b and 2b. 
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The transfer property is illustrated by the sequencing of distributions 3a to 6a in Table 1, and 3b and 

4b in Table 2. Note that in 3a to 6a, the transfer of tokens across distributions from low to higher-

ranked individuals. Transferring even one token disproportionally allocated to the lowest-ranking 

individuals to the highest-ranking at constant mean reduces inequality by shifting WCI and ECI from -

1 to values tending to 0. The same behavior can be observed when transferring the same amount of 

a variable between the lowest and highest quintiles between distributions 3b and 4b. 

The level independence property is illustrated by the transformation of distribution 7a to 10a in 

Table 1, and 5b to 7b in Table 2. As seen in distributions 7a to 10a, symmetrically allocating tokens 

between the lowest-ranking and highest-ranking does not influence the absolute value of ECI, even if 

the distribution’s mean increases. Symmetrical allocation of tokens does not affect WCI as long as 

the mean remains unchanged, as seen for distributions 8a and 9a. However, distributions 7a, 8a, and 

10a show that WCI tends to 0 if the symmetrical allocation also increases the mean. Similarly, a 

uniform (equi-incremental) increase across quintiles between distributions 5b to 7b does not affect 

ECI. However, a uniform increase from 5b to 6b reduces inequality measured by WCI but only up to a 

minimal value for a distribution mean of 0.5, where WCI and ECI coincide. A further transformation 

increases WCI's absolute value, i.e., an increase in inequality. Also, any symmetrical uniform 

distribution transformation with minimum WCI (e.g., from 6b to 5b, and 6b to 7b) keeps the index 

unchanged. It is worth noting here that WCI and ECI are sensitive to equi-proportional 

transformations, in contrast to SCI.  

The cumulative trend behavior is illustrated by 12a to 16a in Table 1, and 8b and 12b in Table 2. As 

distributions 7a to 10a, these examples also showcase the extreme values and judgments underlying 

the indices. The extremes in inequality for WCI are a single individual, or the lower share of the 

distribution captures all tokens (12a to 16a, and 8b to 11b). These distributions correspond to 

extreme segregation in the allocation of tokens between the worse-off and better-off populations. 

This perspective on inequality is also reflected in the constant value of the index, which is 

independent of the distribution’s mean. It is worth noting that extreme values of inequality (-1 and 

+1) are unlikely to be observed for binary health variables unless there is a perfect correlation 

between the ranking variable and the allocation of the binary variable. Extremes in inequality for ECI 

are achieved when the distribution is perfectly dichotomous, i.e., when one-half of the distribution 

all has tokens and the other half none, 14a. The maximum ECI inequality can only achieved if the 

mean is 0.5. Perfect equality for both WCI and ECI is only observed for monotonous (12b) or 

symmetrical distributions (13b and 14b).      

In summary, if WCI and ECI do not differ in their judgment on what is equal, but the indices 

significantly differ in what they consider extreme inequality. For ECI, the uniform redistribution of 
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new tokens across all population quantiles, as captured by the level independence, does not change 

inequality as the absolute difference between quantiles does not change. For WCI, this redistribution 

and the proportional differences between groups are reflected in the index value change. For the 

WCI, extreme inequalities (-1 and 1) are only possible if the tokens are allocated to the extreme 

quantile of the distribution. For the ECI, extreme inequality is only possible if a perfect dichotomous 

allocation of the tokens appears. For the same distribution with tokens allocated disproportionally to 

the extreme quantiles, the absolute value of the WCI is higher than the ECI. This behavior reflects the 

[relative] bias of the WCI towards extremes of the distribution (Erreygers, 2009a, 2009b; Erreygers et 

al., 2012; Wagstaff, 2011, 2002b). 

Which index best reflects policymakers’ judgments on inequality and redistributional effects? Which 

is context-specific and linked to the aversion to inequality in society? Contoyannis et al. (2022) 

propose a series of questions to help guide the index choice for a broad variable type and discuss the 

process's various steps. For our analysis, we chose to use the ECI as a measure of inequality for the 

following reasons, which reflect our preferences: 

• EFB should be a concern across the entire population without a particular pro-poor judgment 

bias; 

• Overall reductions in EFB over time across the population are sought but should not affect 

our measurement of inequality between quantiles. 

In addition, as for WCI, ECI can easily be decomposed using standard methods and statistical 

packages such as the Oaxaca-Blinder method to assess and explain drivers of inequality. One should 

note that we do not judge the minimum acceptable EFB incidence across a population or the 

acceptable households’ strategies to cope with FB. However, we aim to provide comprehensive 

evidence of these as far as the available data allows.  

2.4.4 Decomposing inequality measures 

CIs are also valued in statistical analyses for their capability to enter regression models, pinpoint 

determinants of inequality, and facilitate inference and group comparisons (Contoyannis et al., 

2022). Their decomposition provides insights into factors’ contributions, revealing both means and 

effects of variation distributional impact (O’Donnell et al., 2008, p. 159). 

The Oaxaca-Blinder decomposition stands as a prevalent technique, with applications spanning time 

cohort, socio-economic, and geographic classifications (Akhtar et al., 2020; Fu et al., 2021; 

Mahmoodi et al., 2022; Paul, 2020; Sun et al., 2019). Rahimi and Hashemi Nazari (2021) provide a 

comprehensive and illustrative guide to this method. The combination of Recentered Influence 

Functions (RIF) methodology—primarily designed for outlier impact assessment (Firpo et al., 2009)—
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allows for detailed group-wise inequality measure breakdowns (Firpo et al., 2018; Rios-Avila, 2020). 

Heckley et al. (2016) expanded RIF's use in index decompositions of binary variables. Notably, Asif 

and Akbar (2021) and Asuman et al. (2020) applied these methods to study child nutrition and 

stunting, respectively.  Heckley et al. (2016) extended their application with regressions to the 

decomposition of bivariate indices and described RIF as: 

“Intuitively, the RIF is a vector where each element corresponds to a particular individual’s influence 

on the statistic. That is the RIF value for a specific individual tells us how the statistic would change if 

that individual were to be removed from the sample (weighted by the inverse of the sample size). The 

RIF is useful for decomposition because it allows any statistic to be expressed as a mean of the RIF 

vector and this allows all the regression tools for standard mean analysis to be used to link individual 

characteristics to a statistic. Importantly RIF regression already has a defined object of interest and it 

is clear how to identify it (Firpo et al., 2009): regressing the vector of RIF values on a set of covariates 

yields the unconditional partial effect of covariates on the statistic.” 

For a detailed mathematical explanation and example of wage decomposition on gender, see 

Jithitikulchai (2016). 
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Table 1: Illustration of concentration indices properties (mirror, transfer, and level independence) with means, standard 
concentration indices, and normalized concentration indices (Wagstaff and Erreygers) for a binary variable among ten 
ranked individuals.  

 Property   Cumulative trend 

  Mirror Transfer  Level independence      

Distribution 1a 2a 3a 4a 5a 6a 7a 8a 9a 10a 11a 12a 13a 14a 15a 16a 

Individual/ 
Ranking 

                  
  

          

1 0 1 1   0 0 0 0 0 0 1 1 1 1 1 1 1 
2 1 0 1 1 0 0 0 0 1 1 1 0 1 1 1 1 
3 0 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 
4 0 1 1 1 1 1 0 1 0 0 1 0 0 1 1 1 
5 1 0 0 1 1 1 0 0 0 0 0 0 0 1 1 1 

6 0 1 0 0 1 1 0 0 0 0 0 0 0 0 1 1 
7 0 1 0 0 1 0 0 1 0 0 1 0 0 0 1 1 
8 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
9 1 0 0 0 0 1 0 0 1 1 1 0 0 0 0 1 

10 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 

Mean 0.4 0.6 0.4 0.4 0.4 0.4 0.1 0.3 0.3 0.5 0.7 0.1 0.3 0.5 0.7 0.9 

Index                 
Standard 0.20 -0.13 -0.60 -0.40 0.00 0.10 -0.50 -0.17 -0.17 -0.10 -0.07 -0.90 -0.70 -0.50 -0.30 -0.10 
Erreygers 0.32 -0.32 -0.96 -0.64 0.00 0.16 -0.20 -0.20 -0.20 -0.20 -0.20 -0.36 -0.84 -1.00 -0.84 -0.36 
Wagstaff 0.33 -0.33 -1.00 -0.67 0.00 0.17 -0.56 -0.24 -0.24 -0.20 -0.24 -1.00 -1.00 -1.00 -1.00 -1.00 

 

 

 

Table 2: Illustration of concentration indices properties (mirror, transfer, and level independence) with quantile proportions, 
means, standard concentration indices, and normalized concentration indices (Wagstaff and Erreygers) for a binary variable.  

   Property        
 Cumulative trend   

 Mirror Transfer Level independence      

Distribution 1b T* 2b 3b T* 4b 5b T* 6b 7b 8b 9b 10b 11b 12b 13b 14b 

Quintile                  
1 0.6 1-0.6 0.4 0.6 -0.1 0.5 0.5 +0.2 0.7 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
2 0.2 1-0.2 0.8 0.5  0.5 0.4 +0.2 0.6 0.8 0.0 1.0 1.0 1.0 1.0 0.0 1.0 
3 0.2 1-0.2 0.8 0.4  0.4 0.3 +0.2 0.5 0.7 0.0 0.0 1.0 1.0 1.0 0.0 0.0 
4 0.2 1-0.2 0.8 0.3  0.3 0.2 +0.2 0.4 0.6 0.0 0.0 0.0 1.0 1.0 0.0 1.0 
5 0.2 1-0.2 0.8 0.2 +0.1 0.3 0.1 +0.2 0.3 0.5 0.0 0.0 0.0 0.0 → 1.0 1.0 1.0 

Mean 0.28  0.72 0.4  0.4 0.3  0.5 0.70 0.2 0.4 0.6 0.8 → 1.0 0.4 0.8 

Index                  
Standard -0.23  0.09 -0.20  -0.12 -0.27  -0.16 -0.11 -0.80 -0.60 -0.40 -0.20 → 0 → 0 → 0 
Erreygers -0.26  0.26 -0.32  -0.19 -0.32  -0.32 -0.32 -0.64 -0.96 -0.96 -0.64 → 0 → 0 → 0 
Wagstaff -0.32  0.32 -0.33  -0.20 -0.38  -0.32 -0.38 -1.00 -1.00 -1.00 -1.00 → 0 → 0 → 0 

* Transformation   
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3 Methods 
This section presents only the silent points of the methods used in each study. The reader may refer 

to the reproduced manuscripts in Section 8 for further details. 

3.1 Study I 
Study I focused on assessing the standard indicators of FB applied to the CSES datasets 2004, 2009, 

and 2014. The detailed construction of the variables was also presented in a complementary article 

by Jacobs et al. (2016) assessing the determinants of OOPHE and CHE. 

Variables of interest are consistent with the WHO (2013) recommendations and Xu et al. (2003). 

These are described in the published manuscript and include health status, healthcare seeking, 

medical care seeking, OOPHE, CTP, financial burden as a share of OOPHE to CTP, CHE (at 40% of CTP), 

poverty headcount (if total consumption is equal to or below the subsistence expenditure), 

impoverishment, the normalized poverty gap (depth), and, the normalized poverty impact. Variables 

of interest were stratified by consumption quintile and household place of residence.  

Consumption quintiles were created at the household level by ranking according to a calculated 

consumption basket of 20 items covering food, non-durable goods, OOPHE, education, housing, 

utilities, and fuel. In this article, consumption quintiles are referred to, in increasing wealth order, as 

Q1 to Q5. In addition, results were stratified according to the healthcare-seeking behavior of 

households, whether those sought medical care or any other type. 

Absolute and relative differences were used to assess trends over time. Absolute differences are 

reported in percentage points (pp), while relative differences are reported in percentages (%). Means 

ratios were used to assess inequality and relative likelihoods between groups. Reference groups for 

means ratios were the wealthiest quintile, Q5, and the capital region, Phnom Penh. Inequality was 

assessed through the capture of total OOPHE by Q1 vs. Q5. This approach is consistent with the 

methods proposed by O’Donnell et al. (2008). Cumulative figures for OOPHE and CTP were generated 

from the summation of weighted variables at the household level. Normalized poverty gaps and 

normalized poverty impact were also calculated and interpreted following O’Donnell et al. (2008). 

3.2 Study II 
Study II focused on a sensitivity assessment of impoverishment to measure FB using the CSES 

datasets 2009-17. 

Impoverishment was assessed using 32 methods based on three consumption aggregates and 16 

national poverty lines. The latter were derived from three reference sources for monetary poverty, 

the median household food consumption, two sources of deflators for time-related price changes, 

and a regional deflator for price differences between regions. 
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Table SII.1 provides an overview of the different reference poverty lines used by source, region, and 

year of reference and disaggregated by poverty line component when available. Poverty line 

components correspond to the food and non-food allowances estimated by the Cambodian Ministry 

of Planning (2013) and the World Bank (2014) for the reference year 2009. The international poverty 

lines were provided in 2011 international dollars (INT$) for the international poverty line as updated 

in 2021 by the Poverty Calculation Network managed by the World Bank (PovcalNet, 2021)2.  

In addition to international and official poverty lines, subsistence food expenditure (‘median food 

consumption’) was estimated from the average food consumption of households between the 45th 

and 55th socioeconomic percentiles when adjusted for the equivalent household size (Xu et al., 

2003). In total, 16 poverty lines and 12 poverty line components were computed, resulting in 28 

poverty thresholds. 

Beyond testing the influence of different deflators, Study II also explored the impact of choices in 

constructing total consumption aggregates. Two “health aggregates” were built using individual-level 

expenditures on health and education reported in the respective specific CSES modules. These 

aggregates differ in the inclusion of transportation expenses when seeking healthcare. In the text, we 

refer to these aggregates as the ‘Health Aggregate(s)’ or ‘HA’; the inclusion or exclusion of 

transportation is explicit. In addition, a “Non-food aggregate” was built using reported household-

level expenditures only. Education and health expenditures were extracted from the non-food 

expenditure module of the CSES questionnaire. It is referred to in the text as the ‘Non-food 

Aggregate’ or ‘NFA’. 

The marginal effects of poverty lines on impoverishment estimates and predicted values of 

impoverishment were estimated through logistic regression, correcting for regional differences. 

Effects are reported as percentage point (pp) for absolute increases (annotated in the text and tables 

as d(y)/d(x)) and in percentage (%) for relative increases per US$0.01 (annotated in the text and 

tables as e(y)/d(x)) in the average poverty line. 

  

 
2 This network has since been replaced by the Poverty Inequality Platform (PIP), and the poverty lines adjusted 

to 2017 prices for low-income, lower-middle-income, and upper-middle-income countries (World Bank, 
2023). 
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Table SII.1: Reference poverty lines by source, component, and region. The last column provides the reference year for the 
original value [in KHR and US$ (current) per capita and day] a. Sources: (Cambodian Ministry of Planning, 2013; World Bank, 
2014) 

Method/Component   Region     Reference year 

   National 
level 

Capital Urban 
areas 

Rural 
areas 

  

International         
Poverty line – INT$3.2  ([US$])  (1.20)     2011 
 [KHR]  4888      
Extreme poverty line – INT$1.9  ([US$])  (0.72)     2011 
 [KHR] 

 
 2902 

 
     

Ministry of Planning (official)         
Food & Non-food  ([US$])   (1.53) (1.05) (0.85)  2009 
 [KHR]   6346 4351 3503   
 Food component [KHR]   3121 2607 2300   
 Non-food component [KHR] 

 
  3225 1744 1203   

World Bank         
Food & Non-food  ([US$])   (1.29) (1.03) (0.95)  2009 
 [KHR]   5326 4273 3914   
 Food component [KHR]   3409 2820 2583   
 Non-food component [KHR] 

 
  1918 1453 1331   

a Exchange rate: INT$1 (2011) = 1527.558 KHR; US$1 (2009) = 4139.3 KHR ; and, US$1 (2011) = 4058.5 KHR  

 

 

3.3 Study III 
Study III uses data from the CSES 2009, 2014, and 2019. Using new total consumption aggregates 

(EXP) and population-level inequality measures provided by concentration indices, the methods 

focused on new estimates of financial hardship using EFB and the decomposition of time trends. 

Two distinct EXPs were constructed: 

• An "old" aggregate, incorporating OOPHE and education spending, as reported in specific 

CSES modules. 

• A revised aggregate, encompassing durables and rental consumption alongside all items from 

the "old" version but excluding OOPHE. 

The revised aggregate follows the recommendations of Study II and integrates previously omitted 

components like rental and durable goods consumption, but it excludes OOPHE because of EXP’s 

elasticity to OOPHE.  

As an alternative to the standard ranking on EXP, a wealth index was adapted from the NIS approach 

used in the Cambodian Demographic Health Survey (CDHS) analysis (Shaukat et al., 2020). Discrete 

and ordinal variables were employed with polychoric dual-component PCA (Martel et al., 2021; 

Poirier et al., 2020).  
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As for Study I-II, OOPHE was derived from the CSES's health and expenditure section, capturing 

illness reports, care-seeking, and related costs per individual in surveyed households, including 

service types, provider options, transport costs, and funding sources such as income, savings, 

borrowing, asset sales, advanced production sales. However, transportation costs were excluded to 

prevent duplication with household non-food expenditures. Funding sources were queried in 

decreasing order, allowing up to three responses, with a presumed proportional reduction in amount 

per source.  

FB is defined as the share of OOPHE over EXP. A household is categorized as experiencing excessive 

FB if its OOPHE exceeds the 10% (EFB10) or 25% (EFB25) threshold of total consumption excluding 

healthcare spending. 

CHE was also calculated as a portion of the national ability-to-pay using a 40% CTP threshold of the 

old aggregate and standard persons equivalences following the WHO Method used in Study I and 

previous publications (Fernandes Antunes et al., 2018; Jacobs et al., 2016). 

The analysis incorporates explanatory variables like geographic strata, household structure, head 

characteristics (age, education, ethnicity, marital status, gender, and disability status), access to 

water and sanitation, social protection coverage, free healthcare utilization, vulnerabilities, 

healthcare behavior, disease prevalence, and coping strategies.  

Variable means were tested through pairwise comparison of linear regression estimates without 

multiple-comparisons adjustment (Cameron and Trivedi, 2022, sec. 4.4.7; Katz, 2006, sec. 9.4). For 

zero-inflated variables, medians and their differences were assessed via quantile regression 

(Cameron and Trivedi, 2022, chapter 15).  

EFB determinants were analyzed using zero-inflated logistic (ZIOL) regression (Diallo et al., 2018; 

Kelley and Anderson, 2008; StataCorp, 2021). Ranked ordinal FB levels (OOPHE/EXP) for the 

regressions outcomes are FB=0%, 0<FB<10%, 10%≤FB<25%, and FB≥25%. 

SCI, for continuous variables, and ECI, for bounded variables, were estimated and tested using an 

author-modified version of the Stata command conindex to enable the pairwise testing of differences 

among groups of three (O’Donnell et al., 2016). 

RIF regression on EFB was applied to the CSES 2019 dataset. Inequality disparities in ECI across years 

were decomposed using a two-step method by Firpo et al. (2009, 2018), which combines RIF 

regression and Oaxaca-Blinder decomposition on post estimates (Rios-Avila, 2020). 
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4 Results 

4.1 Study I 
This section only includes the results on CHE from Study I, omitting results on health status, 

healthcare seeking, medical care seeking, financial burden (OOPHE/CTP), and impoverishment. The 

reader may refer to the reproduced manuscripts in Section 8 for these omitted results. Summary 

statistics of key indicators are provided in Table SI.1. 

4.1.1 Catastrophic health expenditure time trends for 2004-14 

Figure SI.2 illustrates the trend and pattern in CHE among households according to healthcare 

seeking. Figure SI.3 illustrates the trend and pattern of CHE by quintile, while  Table SI.2 provides 

more details, including means, means ratios, and absolute and relative differences. 

Between 2004-09, the incidence of CHE decreased significantly by 1.9pp (27%), from 7.1 to 5.2%. 

Significant decreases were observed for all places of residence. The reduction for the capital and 

urban areas was 3.3pp (66%) and 3.1pp (61%), respectively. Among households in rural areas, the 

highest incidence at 7.5% across areas in 2004, the decrease was smaller at 1.6pp (21%). There were 

no significant decreases after 2009. 

For households that sought care, the incidence of CHE at the national level decreased significantly in 

both 5-year periods. Between 2004-14, the mean value decreased by 5.0pp (33%), from 15.0 to 

10.0%. The fall was significant across households in all places of residence between 2004-09. 

However, only households in rural areas saw a significant decrease between 2009-14. 

Between 2004-14, households that sought medical care experienced a significant decrease in the 

incidence of CHE by 8.5pp (43%), from 19.6 to 11.1%. Among households in rural areas seeking 

medical care, CHE's incidence decreased significantly by 9.7pp (44%), from 22.0 to 12.3%. 

4.1.2 Group inequality in catastrophic health expenditure 

Between 2004-14, inequality in CHE between households in the capital and rural areas almost 

quadrupled. Over the period, means ratios increased from 1.49 to 4.03. However, no significant 

difference in the likelihood of experiencing CHE between households in the capital and other urban 

areas was found. 

Between 2004-09, the incidence of CHE decreased significantly from Q3 to Q5, irrespective of 

healthcare-seeking behavior. Between 2009-14, trends were less clear. Incidence significantly 

decreased for Q2. In Q5, it significantly increased by 2.4pp (37%), from 6.5 to 8.9%. Households in Q1 

and Q2 that sought medical care saw a significant decrease, and those in Q3 and Q4 had a borderline 

decrease (P-value<0.1). 
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In 2004, households in Q1 that sought medical care were only borderline less likely (P-value<0.1) to 

experience CHE, with a means ratio of 0.71. In 2009, no significant inequality could be found across 

quintiles. By 2014, Q1 to Q4 had significantly lower likelihoods of CHE. Means ratios for Q1 and Q2 

did not differ significantly at 0.39 and 0.41, respectively. Means ratios for Q3 and Q4 also did not 

differ significantly at 0.58 and 0.61. When combined, means ratios for Q1 to Q2, and Q3 to Q4 

differed significantly from each other and Q5. Similar patterns and trends were found for households 

that sought healthcare and medical care. 
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Table SI.1: Key population-level indicators for 2004, 2009, and 2014 (mean; year-to-year absolute and relative differences). Source: authors’ calculations. 

  Mean    Difference (absolute; relative)  
 2004 2009 2014 

 
2004-09   2009-14  

All households 
      

 
  

Household capacity-to-pay per month    [nominal KHR] 227,024 551,757 806,398 
 

324,733* 143%  254,641* 46% 
      [constant 2014 KHR] 418,578 644,855 806,398 

 
226,278* 54%  161,543* 25% 

      [INT$] 207 378 505  171* 83%  127* 34% 
          

Household out-of-pocket expenditure per month  [nominal KHR] 24,793 45,527 77,708 
 

20,734* 84%  32,181* 71% 
       [constant 2014 KHR] 45,713 53,209 77,708 

 
7,496 16%  24,499* 46% 

      [INT$] 22.6 31.2 48.7  8.6* 38%  17.5* 56% 
          

Household out-of-pocket expenditure as a share of capacity-to-pay [%] 8.7% 7.1% 7.4% 
 

-1.6%* -18%  0.3% 3.7% 
Household catastrophic health expenditure [% of households] 7.1% 5.2% 4.9% 

 
-1.9%* -27%  -0.2% -4.8% 

Household impoverishment due to healthcare spending [% of households] 3.1% 2.2% 1.4% 
 

-0.9%* -28%  -0.8%* -36% 

Households that sought care              
  

Household out-of-pocket expenditure per month  [constant 2014 KHR] 96,899 120,428 157,929  23,529* 24%  37,501* 31% 
      [INT$] 47.8 70.6 98.9  22.7* 48%  28.3* 40% 
          

Household out-of-pocket expenditure as a share of capacity-to-pay [%] 18.4% 16.1% 15.0%  -2.3%* -13%  -1.1%* -6.8% 
Household catastrophic health expenditure [% of households] 15.0% 11.7% 10.0%  -3.3%* -22%  -1.7%* -14% 
Household impoverishment due to healthcare spending [% of households] 6.6% 5.1% 2.90% 

 
-1.5%* -23%  -2.2%* -43% 

Households that sought medical care              
  

Household out-of-pocket expenditure per month  [constant 2014 KHR] 130,245 142,315 173,316 
 

12,071 9.3%  31,001* 22% 
      [INT$] 64.3 83.4 109  19.1* 30%  25.1* 30% 
          

Household out-of-pocket expenditure as a share of capacity-to-pay [%] 21.6% 18.0% 16.1% 
 

-3.7%* -17%  -1.9%* -10% 
Household catastrophic health expenditure [% of households] 19.6% 14.1% 11.1% 

 
-5.5%* -28%  -3.0%* -21% 

Household impoverishment due to healthcare spending [% of households] 7.3% 5.7% 3.1%  -1.6%* -22%  -2.6%* -46% 

Results of statistical testing are marked according to the test’s P-value: *P-value<0.05; and, #P-value< 0.1. 
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Figure SI.2: Incidence of catastrophic health expenditure related to healthcare for all households, households that sought 
care, and households that sought medical care for 2004, 2009, and 2014 by place of residence and year (mean; 5% error 
bars). Source: authors’ calculations. 

 

 

 

 

Figure SI.3: Incidence of catastrophic health expenditure related to healthcare among all households for 2004, 2009, and 
2014, by consumption quintile and year (mean; 5% error bars). Source: authors’ calculations. 
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 Table SI.2: Catastrophic health expenditure incidence in 2004, 2009, and 2014, by place of residence and consumption quintile (mean; means ratio; year-to-year absolute and relative difference). 
Source: authors’ calculations. 

 Mean  Means ratio  Difference a (absolute; relative) 

 2004 2009 2014  2004 2009 2014  2004-09  2009-14 

All households           

 Place of residence capital 5.0% 1.7% 1.4%   1.00   1.00   1.00   -3.3%* -66%  -0.3% -17% 

  urban 5.2% 2.1% 2.8%   1.04   1.19   1.96   -3.1%* -61%  0.7% 33% 

  rural 7.5% 5.9% 5.8%   1.49*   3.43*   4.03*   -1.6%* -21%  -0.2% -3.0% 

 Quintile Q1 3.8% 3.5% 2.7%   0.41*   0.54*   0.30*   -0.3% -7%  -0.8% -22% 

  Q2 5.9% 4.7% 2.9%   0.64*   0.72*   0.33*   -1.2% -20%  -1.8%* -38% 

  Q3 7.6% 5.2% 4.8%   0.83   0.80   0.54*   -2.4%* -31%  -0.4% -8.1% 

  Q4 8.9% 6.0% 5.3%   0.97   0.92   0.60*   -2.9%* -33%  -0.7% -11% 

  Q5 9.2% 6.5% 8.9%   1.00   1.00   1.00   -2.7%* -29%  2.4%* 37%  
All  7.1% 5.2% 4.9%      -1.9%* -27%  -0.2% -4.8% 

Households seeking care           

 Place of residence capital 9.3% 4.7% 4.5%  1.00 1.00 1.00  -4.6%* -50%  -0.2% -4.6% 

  urban 12.1% 5.0% 6.2%  1.30 1.06 1.39  -7.1%* -59%  1.2% 25% 

  rural 16.0% 13.1% 11.0%  1.72* 2.79* 2.46*  -2.9%* -18%  -2.1%* -16% 

 Quintile Q1 9.7% 8.8% 6.0%  0.55* 0.61* 0.35*  -0.9% -10%  -2.8%# -31% 
  Q2 12.7% 11.0% 6.2%  0.72* 0.76 0.36*  -1.7% -13%  -4.8%* -44% 
  Q3 15.7% 11.5% 9.4%  0.89 0.80 0.54*  -4.2%* -27%  -2.1%* -19% 
  Q4 17.7% 12.5% 10.4%  1.00 0.87 0.60*  -5.2%* -29%  -2.1% -17% 
  Q5 17.7% 14.4% 17.4%  1.00 1.00 1.00  -3.3%# -19%  3.0% 21%  

All  15.0% 11.7% 10.0%      -3.3%* -22%  -1.7%* -14% 

Households seeking medical care           
 Place of residence capital 9.2% 4.9% 4.5%  1.00 1.00 1.00  -4.3%* -47%  -0.4% -7.5% 
  urban 15.3% 6.0% 6.6%  1.66* 1.23 1.46  -9.3%* -61%  0.6% 9.9% 
  rural 22.0% 16.1% 12.3%  2.38* 3.31* 2.74*  -5.9%* -27%  -3.8%* -23% 

 Quintile Q1 14.3% 11.7% 7.0%  0.71# 0.78 0.39*  -2.7% -19%  -4.7%* -40% 
  Q2 17.6% 13.8% 7.4%  0.88 0.92 0.41*  -3.8% -22%  -6.4%* -46% 
  Q3 20.6% 14.3% 10.4%  1.03 0.95 0.58*  -6.4%* -31%  -3.9%# -27% 
  Q4 22.6% 15.0% 10.9%  1.13 1.00 0.61*  -7.6%* -34%  -4.1%# -27% 
  Q5 20.1% 15.0% 18.0%  1.00 1.00 1.00  -5.1%* -25%  3.0% 20% 

 All  19.6% 14.1% 11.1%      -5.5%* -28%  -3.0%* -21% 

Results of statistical testing are marked according to the test’s P-value: *P-value<0.05; and, #P-value< 0.1.  
aValues reported as 0.0% are under 0.05%. 
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4.2 Study II 
This section only includes the results on impoverishment trends and methodological choices in 

constructing EXP and reference poverty lines from Study II, omitting results on methodological choices 

of deflators and regional adjustments. The reader may refer to the reproduced manuscripts in Section 

8 for these omitted results. 

4.2.1 Impoverishment time trends for 2009-17 

Figure SII.1 illustrates the trends by methods using the NIS CPI between 2009-17 with the Health 

Aggregate (HA) including health-related transportation spending and the Non-food Aggregate (NFA). 

Independent of the method employed, impoverishment decreased significantly between 2009-17. 

The highest estimates were obtained with the international poverty line combined with NFA, leading 

to estimates of 5.69% in 2009 and 2.12% in 2017.  

The lowest estimates were obtained using HAs with the international extreme poverty line adjusted 

for regional prices differences. The estimates did not significantly differ from zero from 2016 

onwards. These decreased from 1.11 to 0.19% between 2009-15, when including transportation 

costs. The decrease was from 0.98 to 0.15% when excluding transportation costs.  

 

Figure SII.1: National impoverishment estimates by the source of the reference poverty line and consumption aggregate [in 
percentage of households]. Methods only use the Cambodian National Institute for Statistics’ CPI for the capital area as a 
regional price deflator. Consumption and out-of-pocket health estimates were constructed from the CSES’s specific health 
consumption module (‘Health Aggregate incl. transportation’—right-hand side) and the non-food consumption module 
(‘Non-food Aggregate’—left-hand side). Data provided for 2009–2017. Source: authors’ calculations. 
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Figure SII.2 illustrates the trends using the official and international poverty lines with the NIS CPI and 

NFA at national and regional levels between 2009-17. All regional-level estimates significantly 

differed from zero in 2009 and 2014, the years with larger sample sizes. In the same period, the 

estimates for all regions decreased. However, estimates for the capital and urban areas did not vary 

significantly over time when using the official poverty line. Only in rural areas were the decreases 

significant, decreasing from 5.12 to 1.64% when using the official poverty line and from 6.27 to 

3.40% when using the international poverty line. For 2014, no significant differences could be found 

across regions when using the official poverty lines. In contrast, all regional estimates were 

significantly different when using the international poverty line. 

 

 

Figure SII.2: Impoverishment estimates at regional and national levels for methods using the official poverty lines (right-
hand side) and the international poverty line (left-hand side) [in percentage of households]. Methods only use the 
Cambodian National Institute for Statistics’ CPI for the capital area as a regional price deflator. Consumption and out-of-
pocket estimates were constructed from the CSES’s non-food consumption module (‘Non-food Aggregate’). Data provided 
for 2009–2017. Source: authors’ calculations. 
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4.2.2 Impact of methodical choices in measuring impoverishment 

4.2.2.1 Consumption aggregates  

From 2009-13, the consumption estimates with NFA were higher than those obtained with the HA 

independent of transportation costs. This is explained by the higher reported OOPHE in the non-food 

module of CSES, and held despite significantly lower reported education expenditures. In 2009, 

OOPHE in NFA was estimated at US$20.07, compared with US$12.29 and US$11.00 in HA when 

including and excluding transportation costs, respectively. The differences decreased over time. By 

2015, differences between NFA and HA including transportation costs, were no longer significant. 

However, differences in total consumption between aggregates remained significant until 2017. 

To assess the choice of aggregate, we looked at impoverishment estimates computed with absolute 

poverty lines, non-adjusted for regional price differences in 2009 and 2014. These are illustrated in 

Figure SII.3. In 2009, all estimates were significantly different, decreasing from NFA to HA including 

transportation costs, to HA excluding transportation. Differences between methods using the two 

HAs remain significant across years. These ranged between 5.1 and 12.0% in 2009, and 8.4 and 11.9% 

in 2014. The patterns observed between each HA and the NFA are sufficiently similar to present 

results with only the HA that includes transportation costs.  

4.2.2.2 Reference poverty lines 

To assess the effect of reference poverty lines by sources, we compared estimates at the national 

level using the same aggregates, deflators, and years. Here, we focused on methods using the NIS CPI 

with HA including transportation costs in 2009 and 2014. 

As described in Figure SII.1, estimates using the international extreme poverty line were significantly 

lower, and those using the international poverty line were significantly higher than all other 

reference lines. No significant differences were found when using the World Bank and official 

poverty lines in 2009. However, when applied, the latter resulted in significantly lower estimates for 

2014. 

In 2009, national-level estimates with median food consumption and official poverty lines using the 

NIS CPI with HA including transportation costs did not differ significantly, at 2.52 and 2.58%, 

respectively. This is explained by the fact that the median food consumption line did not significantly 

differ from the official poverty line in rural areas. However, by 2012, median food consumption was 

significantly higher. This resulted in higher national-level estimates when using median food 

consumption between 2012-17, with relative differences between the two methods ranging from 

15.1% (0.61pp) in 2012 to 49.7% (0.71pp) in 2016. 
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Figure SII.3: Impoverishment estimates at the national level for methods using the official poverty lines, the international 
poverty line, and the international extreme poverty line [in percentage of households] by consumption aggregate for 2009 
(left-hand side) and 2014 (right-hand side).  All methods use the Cambodian National Institute for Statistics’ CPI for the 
capital region as a price deflator. Consumption and out-of-pocket estimates were constructed from the CSES’s specific health 
consumption module respectively including (‘Health [Aggregate] incl. transportation’) and excluding (‘Health [Aggregate] 
excl. transportation’) reported health-related transport costs, and from the non-food consumption module (‘Non-food 
[Aggregate]’). Source: authors’ calculations. 

 

4.2.3 Marginal effects of the poverty threshold 

The estimates generated from the different methods applied in Study II enabled an assessment of 

changes in impoverishment as a function of the poverty line. Detailed predicted estimates resulting 

from regression and marginal effect projections of poverty lines are provided in Table SII.2 for 2009, 

2014, and the NFA and HA including transportation costs. The lower and higher boundaries for 
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are equivalent to US$0.62 and US$1.49 at 2014 exchange rates. 

The effects on estimates using both aggregates were similar. Thus, we only reported the results 
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Table SII.2: Effects, e(y)/d(x) [in percentage per US$0.01, capita and day] and d(y)/d(x) [in pps per US$0.01, capita and day], 
of changes in the poverty line (x) [in US$ and KHR (current) per capita and day] on impoverishment estimates (y) [in 
percentage of households]. Data was provided for 2009 and 2014, controlling for regional differences. Source: authors’ 
calculations. 

Year/Reference poverty line/range Consumption aggregate  
 

Health Aggregate 
 

 Non-food Aggregate 
 

Mean 
poverty 
line   

Estimate   Effect  
[per US$0.01] 

 
Mean 
poverty 
line   

Estimate   Effect  
[per US$0.01] 

 (x) (y) e(y)/d(x) d(y)/d(x)  (x) (y) e(y)/d(x) d(y)/d(x) 

 [US$]a 
([KHR]) 

[%] [%] [pp]  [US$]a 
([KHR]) 

[%] [%] [pp] 

2009          

Lower range 0.60 0.99 2.90 0.029 
 

0.60 1.62 2.98 0.048 

 (2500)     (2500)    

 International extreme poverty line 0.64 

(2657) 

1.10 2.90 0.032 
 

0.64 

(2657) 

1.82 2.97 0.054 

 Median food consumption 0.87 2.12 2.87 0.061 
 

0.88 3.61 2.92 0.105 

 (3592)     (3624)    

 Ministry of Planning (official) 0.93 2.51 2.86 0.071 
 

0.93 4.19 2.90 0.121 

 (3838)     (3838)    

 World Bank 0.98 2.95 2.84 0.083 
 

0.98 4.94 2.88 0.141 

 (4074)     (4074)    

 International poverty line 1.08 3.87 2.82 0.109 
 

1.08 6.50 2.83 0.182 

 (4475)     (4475)    

Higher range 1.45 10.50 2.62 0.271 
 

1.45 17.18 2.51 0.418 

 (6000)     (6000)    

2014          

Lower range 0.62 0.27 3.06 0.008 
 

0.62 0.31 3.01 0.009 

 (2500)     (2500)    

 International extreme poverty line 0.79 

(3187) 

0.46 3.05 0.014 
 

0.79 

(3187) 

0.52 3.00 0.016 

 Median food consumption 1.15 1.39 3.02 0.042 
 

1.15 1.53 2.97 0.045 

 (4663)     (4645)    

 Ministry of Planning (official) 1.16 1.43 3.02 0.043 
 

1.16 1.59 2.97 0.047 

 (4701)     (4701)    

 World Bank 1.22 1.71 3.01 0.051 
 

1.22 1.90 2.96 0.056 

 (4938)     (4938)    

 International poverty line 1.33 2.35 2.99 0.070 
 

1.33 2.59 2.94 0.076 

 (5368)     (5368)    

Higher range 1.49 3.74 2.95 0.110 
 

1.49 4.08 2.90 0.117 

 (6000)     (6000)    

a Exchange rates: US$1 (2009) = 4139.3 KHR; and, US$1 (2014) = 4037.5 KHR. 
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4.3 Study III 
This section only includes part of the results on the excessive financial burden (EFB) and its inequality 

from Study III, omitting descriptive statistics. It also includes a section on determinants of EFB absent 

from the submitted manuscript because of word count constraints. The reader may refer to the 

reproduced manuscripts in Section 8 for these omitted results. Descriptive statistics for exploratory 

variables at the household level by year are provided in Appendix Table SIII.1. 

4.3.1 Excessive financial burden 

4.3.1.1 Trends and patterns for 2009-19 

National EFB incidence and that across all quintiles escalated over the decaded (Figure SIII.1). The 

uptick was notably stark for EFB10, from 10.95 to 17.92%, but still rose from 4.41 to 7.29% for EFB25. 

In 2019, EFB10 and EFB25 impacted 24.29 and 10.86% of households in the lowest quintile, 

respectively. EFB10's rise was not significant for the wealthiest quintile, nor was EFB25's for the 

wealthiest two quintiles. Figure SIII.2, illustrating EFB for households reporting healthcare 

consumption or needs, reflect similar trends. Here, national EFB10 and EFB25 in 2019 increased to 

31.51 and 12.82%, respectively; for the lowest quintile, these figures peaked at 39.35 and 17.59%. 

Between 2009-19, EFB10 rose across all regions, jumping from 4.30 to 7.33% in the capital (Phnom 

Penh), 12.08 to 20.92% in rural areas, and 7.51 to 16.53% in other urban areas. In 2019, EFB10 was 

higher among HEF-card-holding households (across years), at 21.27 vs. 17.53%. This counterintuitive 

pattern was also found for households reporting accessing free healthcare through HEF in the last 12 

months, at 22.66 vs. 17.74%. However, neither held significancy once stratified by wealth quintile. 

Incidence was lower among households that reported seeking healthcare in the last 30 days without 

paying, at 7.70 vs. 18.32%. Differences across NSSF card holding were not significant. Households 

with current loans had higher EFB10 incidence. So did households with illness-related loans, at 44.64 

vs. 17.47%. Households that reported relying on coping strategies 12 months before the interview or 

had 15–17-year-old children dropping out of school also had higher EFB10 incidences. 
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Figure SIII.1: Excessive financial burden incidence among households, defined at 10% and 25% of household’s budget by 
socio-economic quintile and the national level (all households) [in % of households]. Source: authors’ calculations. Source: 
authors’ calculations.  

 

 

 

Figure SIII.2: Excessive financial burden incidence among households that reported health needs or healthcare consumption, 
defined at 10% and 25% of household’s budget by socio-economic quintile and the national level (all households) for 
households [in % of households]. Source: authors’ calculations.  
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4.3.1.2 Determinants of the financial burden in 2019 

Table SIII.1 shows the results of the ZIOL regression on FB expressed in odds ratios on the subsample 

for 2019. This includes two sets of results, one for the zero inflation and one for the FB levels. The 

zero-inflated equation results can be interpreted as the likelihood or susceptibility of consuming 

healthcare. 

4.3.1.2.1 Susceptibility to out-of-pocket healthcare expenditure (zero-inflation equation) 

Higher susceptibility to healthcare spending was significantly associated with being in the wealthiest 

quintile versus the poorest (OR 4.189), belonging to a large household of seven or more members 

compared to 3-4 members (OR 2.564), and residing in a household headed by individuals aged 17-24 

years (OR 3.718) or 25-34 years (OR 2.930) versus 35-44 years. Higher susceptibility was also 

observed in households utilizing NSSF-free healthcare in the past 12 months (OR 2.885) and those 

reporting a member's illness/injury (OR>10). Conversely, residing in urban dwellings (OR 0.548), 

having members aged 60 years or above (OR 0.450), and being led by a divorced or separated head, 

in contrast to married (OR 0.104), were factors related to a lower susceptibility. 

4.3.1.2.2 Level of financial burden (ordered logit equation) 

Households outside Phnom Penh were likelier to have a higher FB (ORs>1). However, households 

living in urban areas were less likely to have higher levels (OR 0.841). Those in the three highest 

quintiles were less likely to experience a higher FB than the poorest households. Compared to 

households with 3-4 members, smaller households were more likely (ORs>1), and households with 

seven or more members were less likely (OR 0.601). 

Holding a HEF card was associated with a lower likelihood of higher financial burden (OR 0.721). 

However, having at least one household member holding an NSSF card did not significantly influence 

the odds. Unsurprisingly, having benefited from free healthcare in the last month for at least one 

household member was associated with a lower likelihood of high levels of FB. 

The association with the financial source of OOPHE was significant and increased from savings (OR 

1.284) to borrowing (OR 4.710) and selling of assets (OR 8.400). Having children out of schooling was 

not significantly associated with households’ FB. 
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Table SIII.1: Financial burden determinants analysis results using a zero-inflated ordered logit regression on 2019 data only. 
Source: authors ‘calculations. 

 Equation       

 Burden level   Zero inflation   

 
Odds ratio 

(OR)    Odds ratio (OR)   

 OR [e^Coef.] OR se OR [e^Coef.] OR se 

Independent variables         

Geographic strata         
Zone (base: 1. Phnom Penh) [dummy]         

  Plain 1.747** (0.348) 0.983 (0.517) 
  Tonle Sap 1.605* (0.322) 1.668 (0.844) 
  Coastal 1.758* (0.390) 0.987 (0.561) 
  Plateau/Mountain 1.741** (0.357) 2.766# (1.478) 

Urban/Rural area = 1, Urban 0.841* (0.0657) 0.548* (0.153) 
Socio-economic strata         

Wealth quintile (base: 1. Poorest) [dummy]         
  Second 0.850# (0.0834) 1.125 (0.395) 
  Middle 0.717** (0.0690) 1.148 (0.412) 
  Fourth 0.581** (0.0600) 1.026 (0.368) 
  Wealthiest 0.397** (0.0480) 4.189** (1.766) 

Household (HH) structure [dummy]         
Household size [number of members] (base: 3-4)         

  1-2 1.361** (0.153) 0.970 (0.423) 
  5-6 0.849# (0.0726) 1.118 (0.276) 
  7 and above 0.601** (0.0646) 2.564** (0.833) 

Other household characteristics         
Fully female household     1.587 (1.057) 
Older persons 60 years old and over     0.450* (0.164) 

HH structure          
Children under 5 years old [members]     1.502* (0.270) 
Persons with handicaps [dummy]     1.290 (0.504) 

HH head characteristics [dummy]         
Age group [years old] (base: 35-44)         

  17-24     3.718* (2.043) 
  25-34     2.930** (0.930) 
  45-54     1.214 (0.391) 
  55-65     1.248 (0.472) 
  65 and above     0.978 (0.676) 

Marital status (base: Married/in cohabitation)         
  Divorced/Separated     0.104** (0.0738) 
  Widowed     1.467 (0.564) 
  Never married or in partnership     0.429 (0.399) 

Ethnicity (base: Khmer)         
  Cham     1.323 (0.976) 
  Other     0.422 (0.226) 

Social health protection coverage (card holding) [dummy]         
Health Equity Fund (HEF) or Priority Access Card 0.721** (0.0859)     
National Social Security Fund (NSSF)  1.020 (0.102)     

Free healthcare [dummy]         
HEF free healthcare in the last 12 months     0.270 (0.564) 
NSSF free healthcare in the last 12 months     2.885* (1.362) 
Free healthcare excl. transportation in the last month 0.00370** (0.00101)     

Vulnerability [dummy]         
Household members had an accident in the last 12 months     0.835 (0.539) 
Handicap prevalent     1.290 (0.504) 

Liabilities         
Indebted (unspecified reason) [dummy] 1.069 (0.0761)     

Healthcare needs in the last 30 days         
Illness or injury [dummy]     252,828** (317,272) 
Long illness prevalent for more than one year [members] 1.235** (0.0808)     
Diseases [dummy]         

Chronic diseases         
Neoplasms 2.301** (0.596)     
Circular system diseases 1.130 (0.145)     
Other chronic diseases 0.908 (0.172)     

Infectious diseases         
Endocrine, metabolic, and digestive diseases 1.738** (0.261)     
Respiratory infections diseases 0.851 (0.127)     
Other infectious diseases 1.065 (0.124)     

Injuries/Trauma 1.709* (0.411)     
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 Equation       

 Burden level   Zero inflation   

 
Odds ratio 

(OR)    Odds ratio (OR)   

 OR [e^Coef.] OR se OR [e^Coef.] OR se 

Independent variables         
Non-illness-related care [dummy]         

Maternal health (Ante- & postnatal care, delivery) 1.084 (0.160)     
Prevention (Vit A, deworming, immunization & health checks) 1.355** (0.0964)     

Healthcare seeking in the last 30 days         
Healthcare sought (any providers) [visits] 1.064** (0.0197)     
Medical healthcare sought [members] 1.893** (0.108)     
Inpatient days per hospitalization [days per member] 1.430** (0.0573)     

Disease impairment in the last 30 days         
Activity days lost because of illness [days] 1.038** (0.00674)     

Coping strategies         
Children 6-17 years old out of schooling [dummy] 1.120 (0.115)     

Out-of-pocket healthcare expenditure (OOPHE) funding sources in the last 30 
days [dummy]         

Savings 1.284** (0.0880)     
Borrowing 4.710** (0.929)     
Selling of assets and production 8.400** (3.941)     

Constant     0.00789** (0.00456) 

/cut1     0.0447** (0.0138) 
/cut2     9.524** (2.334) 
/cut3     39.54** (9.943) 

Observations 10,075       

 
Results of statistical testing are marked according to the test’s P-value: **P-value<0.01; *P-value<0.05; and, #P-value< 0.1. 
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4.3.1.2.3 Individual financial burden levels probabilities (overall model) 

Table SIII.2 provides the summary statistics for the four outcomes considered in our ZIOL regression 

analysis. Households without OOPHE expenditure (FB=0%) represent 46.47% of the sample. 

Households with FB under 10% (0<FB<10%) account for 35.61%. Of the remaining, 10.63% 

experience FB between 10% and under 25% (10%≤FB<25%), and 7.29% have to cope with FB over 

25% (25%≤FB). 

To assess the impact of individual variables with significant effects on the level of FB, we estimated 

the contrasted predicted probabilities (marginal effects differences) of these on the entire model at 

each outcome. Table SIII.3 provides the results of the estimations on categorical variables. 

Households living outside Phnom Penh and in rural areas had significantly higher probabilities of 

experiencing FB above 10% (10%≤FB<25% and 25%≤FB). Living in rural dwellings also significantly 

reduced the probability of no FB, but it did not affect the probability of FB under 10%. 

Compared to the poorest quintile, households in the three wealthiest quintiles were significantly 

more likely to experience FB under 10% and less likely to have to cope with FB over 10%. Significant 

differences in probabilities for no FB were only found with the fourth quintile. No differences in the 

probability of outcomes were found with the second poorest quintile. 

No significant differences were found between the reference households (3-4 members) and those 

with 5-6 members or across household sizes on the probability of no FB. However, smaller 

households (≤2 members) were less likely to have FB under 10% and more likely to have FB over 

10%. The pattern was inverted for larger households (≥7 members). 

HEF households were more likely to have no and under 10% FB and less likely to be above the 10% 

threshold. Figure SIII.3 illustrates results for HEF households in different outcomes. As expected, 

benefiting from households benefiting from free healthcare resulted in significantly higher 

probabilities of no FB and lower FB across all thresholds.  

When relying on OOPHE funding via savings, borrowing, or asset and production sales, households 

were significantly less likely to have had no or under 10% FB and more likely to exceed the 10% and 

25% thresholds. 
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Table SIII.2: Financial burden (FB) [out-of-pocket health expenditure as a share of consumption, OOPHE/EXP] statistics for 
zero-inflated ordered logit regression analysis on 2019 data only. Source: authors’ calculations. 

Financial burden (FB) 
[OOPHE/EXP] 

Frequency  Percentage Cumulative 
percentage 

Mean Standard 
Error 

[95% Confidence interval] 

FB=0%        4,622  45.88% 45.88% 46.47% 0.76% 44.98% 47.96% 
0<FB<10%        3,603  35.76% 81.64% 35.61% 0.69% 34.26% 36.96% 
10%≤FB<25%        1,108  11.00% 92.64% 10.63% 0.35% 9.93% 11.33% 
25%≤FB           742  7.36% 100% 7.29% 0.33% 6.65% 7.93% 

Total      10,075  100.00%           

 

 

Table SIII.3: Contrasted predicted probabilities (marginal effects difference) for categorical variables with significant effect in 
Zero-inflated ordered logit regression analysis on 2019 data only. Source: authors’ calculations. 

  Financial burden (FB) OOPHE/EXP  

Outcome FB=0%   0<FB<10% 10%≤FB<25% 25%≤FB 
Independent variables                 

Geographic strata                 
Zone (base: 1. Phnom Penh) [dummy]                 

  Plain -0.008   -0.043 ** 0.026 ** 0.025 ** 
  Tonle Sap -0.012 * -0.031 * 0.022 * 0.020 ** 
  Coastal -0.008   -0.043 * 0.026 ** 0.025 ** 
  Plateau/Mountain -0.021 ** -0.030 * 0.027 ** 0.025 ** 

Urban/Rural area = 1, Urban 0.009 ** 0.009   -0.009 * -0.009 * 
Socio-economic strata                 

Wealth quintile (base: 1. Poorest) [dummy]                 
  Second 0.001   0.016 # -0.008   -0.009 # 
  Middle 0.003   0.031 ** -0.016 ** -0.019 ** 
  Fourth 0.006 * 0.048 ** -0.026 ** -0.028 ** 
  Wealthiest -0.007   0.093 ** -0.043 ** -0.043 ** 

Household (HH) structure [dummy]                 
Household size [number of members] (base: 3-4)                 

  1-2 -0.003   -0.028 * 0.014 ** 0.018 ** 
  5-6 0.001   0.015 # -0.008 # -0.008 # 
  7 and above -0.006   0.052 ** -0.023 ** -0.023 ** 

Social health protection coverage (card holding) [dummy]                 
Health Equity Fund (HEF) or Priority Access Card 0.005 * 0.026 ** -0.015 ** -0.015 ** 

Free healthcare [dummy]                 
Free healthcare excl. transportation in the last month 0.389 ** -0.204 ** -0.109 ** -0.077 ** 

Healthcare needs in the last 30 days                 
Diseases [dummy]                 

Chronic diseases                 
Neoplasms -0.010 ** -0.079 ** 0.036 ** 0.052 ** 

Infectious diseases                 
Endocrine, metabolic and digestive diseases -0.007 ** -0.050 ** 0.026 ** 0.031 ** 

Injuries/Trauma -0.007 * -0.049 * 0.024 * 0.031 # 
Non-illness-related care [dummy]                 

Prevention (Vit A, deworming, immunization & health checks) -0.004 ** -0.026 ** 0.014 ** 0.016 ** 
Out-of-pocket healthcare expenditure (OOPHE) funding sources in the 
last 30 days [dummy]                 

Savings -0.003 ** -0.021 ** 0.012 ** 0.013 ** 
Borrowing -0.016 ** -0.153 ** 0.053 ** 0.116 ** 
Selling of assets and production -0.020 ** -0.205 ** 0.046 ** 0.179 ** 

Results of statistical testing are marked according to the test’s P-value: **P-value<0.01; *P-value<0.05; and, #P-value< 0.1. 
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Figure SIII.3: Probability differences (predictive margins contrast) of financial burden outcomes at 0%, 0% to 10%, 10% to 
25%, and over 25% of out-of-pocket healthcare expenditure over household consumption between households with a Health 
Equity Fund or Priority Access Card vs. non-holders, in 2019. Source: authors’ calculations.  
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4.3.2 Population inequality in excessive financial burden 

Table SIII.4 provides the means, CIs, testing results, and, when appropriate, medians for key variables 

on interest by year and absolute differences among all households. 

Inequality in EFB incidence across households deepened and remained concentrated among the 

poorest households between 2009-19, from -0.027 to -0.113 for EFB10 and from -0.013 to -0.062 for 

EFB25. Both EFB and CHE concentrated on the poorest households when using the revised 

consumption or wealth index scores. By contrast, using the old aggregate shows a concentration of 

CHE among the wealthy. The behavior of these measures is illustrated with Lorentz concentration 

curves in Figure SIII.4. 

Over time, the average and the median EXP more than doubled in constant terms. By 2019, EXP per 

household reached INT$1,578 and the median INT$1,194. Between 2009-14, EXP became more 

equitable, its SCI dropping from 0.314 to 0.275, but plateaued afterward. 

Monthly OOPHE increased from INT$30.49 to INT$91.82 per household. The average FB rose from 

5.07 to 7.67%. Inequality in OOPHE remained unchanged and concentrated among the wealthier 

households, reaching 0.083 in 2019. The concentrations were more pronounced in financing sources. 

Income-finance OOPHE’s SCI was 0.152, but for borrowing-financed OOPHE, it was concentrated 

among people with low incomes at -0.0245. No significant difference was found in the distribution of 

OOPHE financed from savings and selling of assets. 

Liabilities sharply rose, particularly between 2014-19, from INT$1286.95 to INT$6,688.91 for all loans 

and from INT$55.62 to INT$118.60 for illness-related loans. No significant inequality was found for 

illness-related liabilities across all years in contrast to overall loans, which were more concentrated 

among the wealthier households at 0.393 in 2019. 

Significant changes appeared in social health protection coverage and benefits distribution, albeit 

mainly between 2009-14. HEF or PAC card holding was concentrated among the poorest households 

across all years, reaching -0.217 in 2019. Poorest households benefited more from free healthcare 12 

months before the interviews. However, the distribution remained unchanged between 2009-19, 

despite an improvement from -0.086 to -0.173 between 2009-19. This V-shape trend in inequality 

was also found for HEF benefits in the last 12 months. 
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Figure SIII.4: Lorentz concentration curves for Catastrophic Health Expenditure at 40% capacity-to-pay as per the WHO 
Method at 40% of capacity-to-pay ranked by total consumption, including out-of-pocket healthcare expenditure but 
excluding rental and durable goods consumptions, and for Excessive Financial Burden at 25% of total consumption ranked by 
wealth index scores. Source: authors’ calculations.   
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Table SIII.4: Key variables’ means and concentration indices, annual measures, and differences testing for all households. Source: authors’ calculations. 

      Annual measure Differences 

      Survey year Survey year 

Variable Unit Statistic 2009 2014 2019 2014 vs.2009 2019 vs. 2014 2019 vs. 2009 

Excessive financial burden from healthcare (EFB) incidence in the last 30 days          
At 10% of consumption, excluding out-of-pocket expenditure Percentage of HHs Mean 10.95%** 12.77%** 17.92%** 1.83%** 5.15%** 6.97%** 

  (Conc. Index) (-0.027**) (-0.080**) (-0.113**) (-0.053**) (-0.033*) (-0.086**) 
At 25% of consumption, excluding out-of-pocket expenditure Percentage of HHs Mean 4.41%** 5.04%** 7.29%** 0.63%# 2.25%** 2.87%** 

   (Conc. Index) (-0.013**) (-0.037**) (-0.062**) (-0.024**) (-0.025**) (-0.049**) 
           
Consumption in the last month (30.4 days)          

Consumption excl. out-of-pocket health expenditure  (EXP) INT$(2011) Mean 755.29** 1,037.73** 1,578.23** 282.44** 540.50** 822.94** 
   Median 552.64** 815.90** 1,194.37** 263.27** 378.47** 641.73** 
   (Conc. Index) (0.314**) (0.275**) (0.303**) (-0.039**) (0.028) (-0.011) 

Out-of-pocket health expenditure (OOPHE) in the last month (30.4 days)          
OOPHE as a percentage of EXP Percent of EXP Mean 5.07%** 5.91%** 7.67%** 0.84%* 1.76%** 2.60%** 
           
Out-of-pocket health expenditure (OOPHE), excluding transportation INT$(2011) Mean 30.49** 52.04** 91.82** 21.55** 39.78** 61.33** 
   (Conc. Index) (0.139**) (0.071*) (0.083**) (-0.068#) (0.012) (-0.056) 
Out-of-pocket health expenditure (OOPHE), including transportation INT$(2011) Mean 34.05** 57.92** 100.29** 23.86** 42.37** 66.23** 
   (Conc. Index) (0.139**) (0.068*) (0.085**) (-0.071*) (0.016) (-0.055) 
OOPHE by financing source          

Income-financed OOPHE, including transportation INT$(2011) Mean  31.41** 66.91**  35.51**  
  (Conc. Index)  (0.119**) (0.152**)  (0.033)  

Savings-financed OOPHE, including transportation INT$(2011) Mean  13.02** 22.77**  9.75**  
  (Conc. Index)  (0.041) (0.027)  (-0.014)  

Borrowing-financed OOPHE, including transportation INT$(2011) Mean  8.91** 6.07**  -2.85  
  (Conc. Index)  (-0.068) (-0.245**)  (-0.176)  

Selling-assets-and-production-financed OOPHE, including transportation INT$(2011) Mean  2.86** 1.88**  -0.98  
  (Conc. Index)  (-0.049) (-0.031)  (0.017)  

Other-and-unreported-financed OOPHE, including transportation INT$(2011) Mean  1.72** 2.65**  0.93  
   (Conc. Index)  (0.239) (-0.283*)  (-0.523*)  

Social health protection coverage and free healthcare          
HEF or Priority Access Card holding Percentage of HHs Mean 1.59%** 10.32%** 10.34%** 8.73%** 0.02% 8.75%** 
   (Conc. Index) (-0.027**) (-0.219**) (-0.217**) (-0.192**) (0.002) (-0.190**) 
Free healthcare in the last 12 months (unspecified) Percentage of HHs Mean 4.97%** 8.34%** 9.58%** 3.37%** 1.24%# 4.61%** 
   (Conc. Index) (-0.086**) (-0.173**) (-0.103**) (-0.087**) (0.070**) (-0.017) 
Free healthcare in the last 12 months (from Health Equity Fund, HEF) Percentage of HHs Mean 3.03%** 5.43%** 3.65%** 2.40%** -1.77%** 0.62% 
   (Conc. Index) (-0.054**) (-0.114**) (-0.080**) (-0.060**) (0.035**) (-0.025*) 
Free healthcare in the last month (unspecified) HH members Mean 0.03** 0.03** 0.05** 0.00 0.01** 0.02** 
   (Conc. Index) (-0.106**) (-0.273**) (-0.169**) (-0.167**) (0.103#) (-0.063) 

Liabilities          
Liabilities (loans), overall, unspecified INT$(2011) Mean 627.30** 1,286.95** 6,688.91** 659.64** 5,401.96** 6,061.60** 
   (Conc. Index) (0.253**) (0.288**) (0.393**) (0.035) (0.105*) (0.140**) 
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      Annual measure Differences 

      Survey year Survey year 

Variable Unit Statistic 2009 2014 2019 2014 vs.2009 2019 vs. 2014 2019 vs. 2009 
Liabilities (loans), illness-related INT$(2011) Mean 33.00** 55.62** 118.60** 22.61** 62.99* 85.60** 
   (Conc. Index) (-0.084) (-0.048) (-0.038) (0.036) (0.010) (0.046) 

Healthcare needs in the last 30 days          
Illness/injury reported HH members Mean 0.69** 0.67** 0.73** -0.03 0.06** 0.04 
   (Conc. Index) (-0.008) (-0.040**) (-0.042**) (-0.031*) (-0.003) (-0.034*) 
Long (chronic - >1 year) illness HH members Mean 0.14** 0.13** 0.23** -0.01 0.10** 0.09** 
   (Conc. Index) (0.041*) (0.020) (-0.001) (-0.021) (-0.021) (-0.042#) 
Non-illness-related care needs HH members Mean 0.18** 0.18** 0.30** 0.00 0.12** 0.11** 
   (Conc. Index) (0.011) (-0.015) (0.056**) (-0.026) (0.071**) (0.045) 

Healthcare seeking in the last 30 days          
Healthcare visits (any provider) Visits Mean 1.39** 1.18** 1.19** -0.21** 0.01 -0.20** 
   (Conc. Index) (-0.002) (-0.038**) (-0.022*) (-0.035#) (0.016) (-0.020) 
Healthcare for illness/injury sought HH members Mean 0.55** 0.65** 0.70** 0.10** 0.05** 0.15** 
   (Conc. Index) (-0.010) (-0.040**) (-0.041**) (-0.030#) (-0.001) (-0.032*) 
Medical healthcare sought HH members Mean 0.52** 0.58** 0.69** 0.06* 0.11** 0.17** 
   (Conc. Index) (0.043**) (-0.027*) (-0.026**) (-0.070**) (0.002) (-0.069**) 
Hospitalizations HH members Mean  0.04** 0.06**  0.02**  
   (Conc. Index)  (-0.072*) (-0.097**)  (-0.025)  

Disease impairment in the last 30 days          
Activity days stopped because of illness/injury Days Mean 1.16** 0.80** 0.85** -0.36** 0.05 -0.31** 
   (Conc. Index) (-0.059*) (-0.092**) (-0.139**) (-0.033) (-0.048) (-0.081#) 

Catastrophic health expenditure (CHE) in the last 30 days          
 At 40% of national capacity-to-pay [WHO method] Percentage of HHs Mean 5.08%** 4.90%** 7.60%** -0.18% 2.70%** 2.52%** 

   (Conc. Index) (-0.032**) (-0.047**) (-0.075**) (-0.014#) (-0.028**) (-0.043**) 

Results of statistical testing are marked according to the test’s P-value: **P-value<0.01; *P-value<0.05; and, #P-value< 0.1. 

 



Results 

45 

4.3.2.1 Determinants of inequality in 2019 

Appendix Table SIII.2 provides the results of RIF regression on the Erreygers Concentration index for 

EFB10 and EFB25 incidence in 2019. Coefficients were rescaled by a 100 factor. 

Household residency significantly influences inequality in EFB. A one percentage point (pp) increase 

in the share of households living in urban areas would increase the ECI for EFB10 and subsequently 

decrease inequality by 0.44%, from -11.28 to -11.23. The same variation would reduce inequality in 

EFB25 by 0.64%. A one pp increase in the share of households in Phnom Penh would increase 

inequality in EFB10 by 1.23% and 1.31% for EFB25. 

Marginal variations in household size would, in general, not significantly influence inequality, except 

for increases in the number of small households with 1-2 members. A one percentage point increase 

in the share of these would reduce inequality by 0.69% in EFB10. 

Increasing the share of elderly, people 60 years old and over, among household members by one pp 

would decrease inequality by 1.21% and 1.34% for EFB10 and EFB25, respectively. It is worth noting 

that neither the share of children under five years old nor people living with disabilities has 

significant marginal effects on inequality. 

Only marginal variations among household heads with higher levels of education would significantly 

influence inequality. A one pp increase in this category would increase inequality by 1.29% for EFB10 

and 1.44% for EFB25. 

Neither social protection marginal changes in coverage through HEF nor NSSF significantly influence 

inequality. However, an overall increase in OOPHE exemptions of one pp across households would 

reduce inequality by 1.26% for EFB10 and 1.32% for EFB25. 

Depending on the primary purpose of the loan, this significantly influences inequality in EFB. An 

increase in the average loan related to illness of 1 INT$ per 100 household members (equivalent to 1 

cent INT$ per member per capita) decreases inequality in EFB10 by 2.47%. Unspecified loans 

significantly influence inequality in EFB25. However, their effect is weaker, with inequality increasing 

by 0.20%. 

Unsurprisingly, marginal variations in total consumption and OOPHE affect inequality distribution 

most. An increase in EXP one INT$ per 100 household capita would increase inequality in EFB10 by 

14.91% and 10.20% in EFB25. However, the same increase in OOPHE would decrease inequality in 

EFB10 by 63.88% and 63.75% in EFB25. 
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The source of financing of OOPHE significantly and strongly influences inequality in EFB10 and, in 

most cases, in EFB25. An increase in one pp in the funding of OOPHE through savings increases 

inequality in EFB10 by 1.13% and 0.95% in EFB25. The same increase in financing of OOPHE through 

borrowing increases inequality in EFB10 by 7.84% and in EFB25 by 9.9%. Financing OOPHE through 

selling assets increases inequality in EFB10 by 10.55% but does not significantly influence EFB25. 

4.3.2.2 Decomposition of inequality variation between 2014-19 

Figure SIII.5 and Figure SIII.6 illustrate the decomposition analysis results on inequality for EFB10 and 

EFB25, respectively. The figures only include data labels for significant results (P-values≤0.05). Results 

are segmented into endowments for means (‘explained’; blue labels) and effects and interactions 

(‘unexplained’; red labels).  

From 2014-19, EFB inequality shifted further in disfavor of the poorest households. The ECI for EFB10 

fell by 41.05%, from -0.0799 to -0.1130, while EFB25’s ECI worsened by 67.03% from -0.0370 to -

0.0618. Most of these can be attributed to unexplained variations in effects and interactions from a 

few factors. 

Overall variations (mean and effect variations) in urbanization had a significantly worsening 

contribution to EFB10 (-70.06%) and EFB25 inequality (-63.35%). Population aging, or rather the 

increase in means of the share of older people in households, mitigated EFB10 (-9.21%) and EFB25 

inequality (-7.90%). The variations of the mean in households with children under five didn’t 

significantly alter inequality. However, variations in effects significantly exacerbated EF10 (52.44%) 

and EFB25 inequality (54.84%). Similarly, variations in effects for the share of household members 

living with disabilities significantly contributed to EFB10 (30.44%) and EFB25 inequality (27.56%). 

Despite no variation in HEF coverage, improvements in its effects notably lessened inequality for 

both EFB10 (-26.31%) and EFB25 (-22.22%). Concurrently, the increase in mean free healthcare 

explains a smaller but significant mitigation of EFB10 (-7.13%) and EFB25 (-5.36%). 

The jump in consumption of durable goods explains part of the increase in EFB10 (39.94%) and EFB25 

inequality (23.87%). Higher education expenditure only significantly explained the change in EFB10 

inequality (10.52%). 

The variations in the prevalence of illness and injuries among household members have the highest 

overall contribution to EFB25 (134.52%), particularly in their effects (118.15%). However, only 

variations in means significantly worsened EFB10 inequality (16.31%). The increased share of 

household members suffering from long illnesses explains a worsening EFB10 inequality (12.13%). 

However, the changes in effect for the factor mitigated EFB25 inequality (-20.48%). 
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Of non-illness-related healthcare needs and utilization subcategories, only preventive services 

contributed overall to mitigating EFB10 inequity (-78.96%) and EFB25 (-55.04%). These were among 

the largest contributions to the decomposition. In comparison, and despite a substantial rise, 

maternity care has a small mitigative contribution only to EFB25 inequality (-4.64%). 

In general, healthcare seeking had no significant contributions to changes in EFB inequality, except 

for medical healthcare seeking explaining a worsening in EFB10 inequality (14.88%). Having 

household members stop activities also explains the worsening in EFB10 (7.77%) and EFB25 

inequality (6.57%). Similarly, having household members hospitalized contributed to a further 

deterioration of EFB10 (5.46%) for EFB10 inequality (9.15%). 

OOPHE and OOPHE funding sources' contributions to inequality are mixed. Variations in means 

mitigated inequality, but variations in effects counterbalanced the latter. Overall, the increase and 

change in effect in OOPHE mitigated EFB10 inequality (-4.94%) and worsened EFB25 inequality 

(5.04%). For savings-financed OOPHE, this contributed to an overall worsening in EFB10 (41.89%) 

inequality. In contrast, overall changes in borrowing-financed OOPE mitigated EFB10 inequality (-

7.13%). Similarly, overall changes in OOPHE financed through selling assets and production mitigated 

EFB10 (-1.28%) and EFB35 inequality (-3.47%). 
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Figure SIII.5:Explained (endowments) and unexplained (coefficients and interactions) results from Oaxaca-Blinder decomposition inequality (Erreygers Concentration Index) increase in excessive 
financial burden at 10% threshold between 2014-19. Data labels are provided only for results with p-values<0.05 (*** p≤0.01, ** p≤0.05). Source: authors’ calculations.  
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Figure SIII.6: Explained (endowments) and unexplained (coefficients and interactions) results from Oaxaca-Blinder decomposition of inequality (Erreygers Concentration Index) increase in excessive 
financial burden at 25% threshold between 2014-19. Data labels are provided only for results with p-values<0.05 (*** p≤0.01, ** p≤0.05). Source: authors’ calculations.  
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5 Discussions 

5.1 Overview 
Study I assessed the FB, CHE, and impoverishment from OOPHE in Cambodia from 2004-14 using the 

standard methods recommended by the WHO with quantiles and geographic stratification to assess 

inequality through means ratios (WHO, 2017). Building on a critical assessment of the results and 

methods, we provided a sensitivity analysis of the standard techniques applied to the 2009-17 data in 

Study II. As a result, we developed practical recommendations for improving the methods to achieve 

a more accurate representation of FB and its inequality. Study III focused on the period of 2009-19. It 

applied the revised methodology and extended it by incorporating standard methods from labor 

wage analysis (RIF determinants analysis, and Oaxaca-Blinder decomposition) to revise inequality 

measures and determinants of FB and, by extension, financial protection.  

5.2 Standard measures of healthcare-spending-related financial burden and 

inequality 

5.2.1 Catastrophic healthcare expenditure [Study I] 

The findings of Study I suggested a decreasing trend at the national level of these impoverishment 

and CHE indicators, which correlated with a substantial increase in the CTP of households that 

reduced the average FB between 2004-14. However, most of these aggregate changes were only 

significant between 2004-09. Findings also suggested that the gains in financial protection mainly 

benefited urban residents, especially those in the capital city. Still, the findings also pointed to 

improvements in health status and seeking of medical care. 

Those findings already pointed out that inequalities grew between rural and urban areas between 

2004-14, mainly on impoverishment and CHE. By 2014, the national incidence of CHE was estimated 

at 4.9% of households but was four times more likely among rural households than their peers in the 

capital. For rural households with members seeking medical care, CHE incidence was estimated at 

12.3%. The impoverishment rate due to health spending among the lowest consumption quintile was 

15.3%, the highest rate in this analysis. Still, these findings suggested that economic and health 

sector developments were benefiting many Cambodian people. 

The positive trends were explained by the fact that despite OOPHE tripling in real terms between 

2004-14, the increase in CTP mitigated its financial burden. Consequently, CHE incidence fell by 30% 

during the study period, with the most significant reduction between 2004-09. However, by 2014, 

rural households were four times more likely to experience CHE, indicating increasing inequality in 

healthcare financial risk. Even after controlling for other variables, rural residency remained a strong 

predictor of CHE, as Jacobs et al. (2016) indicated. This is not uncommon, Van Minh et al. (2013) 
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found similar results for Vietnam, and Rashad and Sharaf (2015) found similar results for the Middle 

East. 

Using quantile analysis, Study I findings suggested a progressive segmentation of the Cambodian 

population into three socioeconomic groups regarding healthcare consumption and FB indicators, 

with cutoffs at the 40th and 80th percentiles. Inequalities between the wealthiest quintile and the rest 

of the population also increased. This highlighted the vulnerability of near-poor people and 

suggested the need to extend tax-funded social health protection, especially to the ‘near-poor’, i.e., 

the 21st to 40th percentile, which was not then a target population of the HEF. This echoed the 

findings of the World Bank (2014), which suggested that economic development had only slightly 

moved the poorest population above the official poverty line. Despite the low impoverishment rate, 

these findings supported an expansion of HEF coverage from the poorest, under 10% in 2014, to the 

poorest 40%, or 60%, as also proposed by Kolesar et al. (2020b, 2020a). However, at the time of the 

study, mixed evidence on HEF's effectiveness in improving access and reducing CHE (Flores et al., 

2013; Jacobs et al., 2016) indicated the need for careful evaluation. 

As for most studies based on standard measures, the findings of Study I suggested that the core of the 

FB lay in wealthier or middle quantiles of the population, and CHE poorly captured the burden of lower 

quantiles (Wagstaff, 2019). Our findings best illustrate this by CHE incidence for 2014 in Figure SI.3, 

where the CHE and FB appeared to increase with wealth. Impoverishment also did not capture FB 

among the already poor, and its low incidence, 1.8% of households by 2014, provided, at first glance, 

an inappropriate measure of inequality or economic traps resulting from healthcare expenditure.  

Considering those findings, we engaged in a detailed sensitivity analysis focusing on impoverishment 

measures to guide the development of alternative, more conclusive methods to determine equity and 

FB. This assessment was timely as the Cambodian government and its development partners were 

discussing revising the poverty lines and reports on misallocation, and thus effectiveness, of HEF were 

recurrent (Kolesar et al., 2019; OECD Development Centre, 2017). The most complete and reliable data 

available at that stage were the CSES 2009-17. 

5.2.2 Impoverishment [Study II] 

5.2.2.1 Impoverishment estimates 

The findings of Study II showed that for reference poverty lines, variations in the construction of 

consumption aggregates, OOPHE, time, and spatial price adjustments can significantly alter 

impoverishment estimates and, by extension, FB and CHE. This may not be surprising, but the range 

of variation suggests that minute differences in methods and sources can strongly influence 

estimates and their interpretation.  
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Table SII.3 contextualizes the results with regional and worldwide estimates from cross-country 

impoverishment studies, including the 2009 CSES data. Cambodia still ranks among the countries 

with the highest impoverishment levels in this comparison. However, the detailed analysis of Study II 

suggests that the impoverishment indicator is very sensitive to analysis choices and that the 

differences between methods are often statistically significant. Therefore, comparing estimates 

across the literature needs to be conducted cautiously.  

 

Table SII.3: Impoverishment and poverty headcount estimates from various literature sources by poverty line and geographic 
region [in percentage of population] 

 Poverty line/Geographic region Year          Sources a 

 2009 2010 2014 2015 2017    

INT$3.2 (2011)              
Global/World   1.7%   1.4%    (1) 

South-East Asia countries (WHO region)   3.4%   3.3%    (1) 

Lower-middle-income countries (World Bank region)   2.8%   2.8%    (1) 

Cambodia 6.15%          (1) 

        

INT$3.1 (2011)            (2), (3) 
Global/World   1.8%        (2), (3) 

Asia countries   2.4%        (2), (3) 

Cambodia 6.15%          (2), (3) 

        

INT$1.9 (2011)              
Global/World   1.4%        (2), (3) 

Global/World   1.5%   1.2%    (1) 

Asian countries   1.9%        (2), (3) 

South-East Asia countries (WHO region)   3.0%   2.8%    (1) 

Lower-middle-income countries (World Bank region)   2.4%   2.2%    (1) 

Cambodia 2.99%          (1), (2), (3) 

        

50% median total consumption per capita              
Global/World   1.5%        (2), (3) 

Asian countries   1.7%        (2), (3) 

Cambodia b 1.73%-6.15%          (2), (3) 

        

60% median total consumption per capita              
Global/World   2.2%   2.5%    (1) 

South-East Asia countries (WHO region)   2.3%   3.1%    (1) 

Lower-middle-income countries (World Bank region)   2.1%   2.8%    (1) 

Cambodia 4.55%          (1)  
             

Authors' impoverishment estimates c              
INT$3.2 (2011)d 5.86% 6.04% 3.36% 2.32% 2.57%  (4) 

INT$1.9 (2011)d 2.56% 1.49% 0.63% 0.36% 0.21%  (4) 

Median food consumption per person equivalent 4.12% 3.46% 1.38% 1.45% 1.61%  (4) 

               
Authors' poverty incidence estimates c              

INT$3.2 (2011)d 38.4% 36.6% 19.3% 13.8% 12.1%  (4) 

INT$1.9 (2011)d 8.3% 7.2% 2.0% 1.1% 0.5%  (4) 

Median food consumption per person equivalent 15.8% 9.8% 6.2% 5.9% 4.5%  (4) 
a Sources: (1) WHO and World Bank (2020); (2) WHO and World Bank (2017); (3) Wagstaff et al. (2018b, 2018a); and, (4) authors’ 

calculations. 

b Point estimate not available. 

c Consumption aggregate and out-of-pocket estimates were constructed with the education and health expenditures reported in the non-

food module of the Cambodian Socio-Economic Survey (“Non-food Aggregate”). 

d Poverty lines adjusted using the World Bank Development Indicators Database deflators at the national level.  
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5.2.2.2 Consumption aggregates 

The variations in the construction of consumption aggregates resulted in large and significant 

differences in impoverishment estimates. Estimates for methods using NFA (constructed from 

household-level health and education expenditure in the CSES non-food module) were significantly 

higher than for methods using HAs (constructed with individual-level expenditures per sickness 

episode reported in the CSES health module). Differences in estimates between the NFA and HA 

including transportation spending narrowed but remained significant after 2012. This is partly 

explained by the smaller differences in reported OOPHE amounts between the health module and 

the non-food module after 2012. This may also be due to improvements in survey implementation 

and quality control. When reported at the household level, OOPHE tended to be lower than the sum 

of individual household member expenditures in specialized surveys or specific questionnaire 

modules (Rannan-eliya, 2010; Wagstaff et al., 2020). Still, during the analysis, several shortcomings in 

the standard methods appeared, justifying the reflection on developing alternative methods to 

determine FB and its equity. 

Deaton and Zaidi (2002) suggest that the decision to include OOPHE in welfare aggregates should be 

based on the elasticity of the aggregate on OOPHE. Both aggregates used in Study I were elastic to 

OOPHE across all regions. The observed elasticity suggested that households do not only reallocate 

expenditures to accommodate health spending but also increase their overall expenditures. This can 

be achieved by borrowing money, selling assets, or consuming savings to cope with healthcare costs 

(Flores et al., 2008). Financing health spending through borrowing is common in Cambodia; Ir et al. 

(2019) reported that 28.1% of households were indebted to pay for healthcare in 2016. Jacobs and 

Price (2008) observed that poor hospitalized Cambodians tended to borrow 3.5 to 6.6 times more 

than the direct costs incurred for the concerned illness episode, which echoes McIntyre et al. (2006) 

findings. Thus, impoverishment may be underestimated by including OOPHE in the consumption 

aggregates. These limitations and the argument that healthcare is an essential good suggest that 

future research and estimates in Study III should not include OOPHE in consumption aggregates. 

One of the core issues identified with the aggregates was that total household consumption might 

also have been underestimated, as the market value of rentals for owned dwellings was not included 

in the construction of aggregates, as per the standard methodology also used by the WHO, Ministry 

of Planning and World Bank. This may have resulted in an overestimation of impoverishment. House 

rentals are uncommon in Cambodia; only 2.3% of households rented in 2014 (author estimates from 

CSES data). Nationally, housing and maintenance expenditures only averaged US$1.33 per household 

per month in 2014. By contrast, average market rental values for the same year were US$50.12. The 

difference was even more pronounced in rural areas. 
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Another limitation of the constructed aggregates relates to durable goods, such as vehicles, the 

purchase of which represents a substantial and extraordinary expenditure for households and should 

be reflected in their consumption over time. Deaton and Zaidi (2002) recommended incorporating 

these purchases into the consumption aggregate by estimating rental and user costs for durable 

goods. The former is readily available, as seen. However, averaging the consumption of valuable, 

durable goods such as vehicles and farm production equipment is technically challenging. Vehicle 

purchases were only captured in CSES from 2014 onwards. Still, the purchase of vehicles as a share of 

total consumption has significantly increased over time; in 2014, spending on vehicle purchases for 

the two lowest economic quintiles represented 4.79% of the NFA. 

Those findings were correlated with the reflections and conclusions of the “Poverty Team” of the 

World Bank, who, in parallel, were also developing new consumption aggregates to address these 

shortcomings and assert a new official poverty line in consultation with the Ministry of Planning. It 

should be noted that details on the methodology of the World Bank were not shared with the 

authors. 

5.2.2.3 Estimates’ sensitivity 

Figure 1 illustrates this variability by putting the results or marginal effects of the poverty line 

threshold of Table SII.2 for 2009 and 2014 in graphic. The marginal effect analysis suggests that 

impoverishment estimates are very sensitive to poverty thresholds. Using the 2014 NFA, an increase 

in official poverty lines of US$0.025 (∼100 KHR) would translate into a rise of 7.36% (0.12pp) in 

impoverishment. This high sensitivity makes the choice of reference poverty line critical, even when 

differences between lines may appear minimal. For example, in 2014, the official national poverty 

line was only US$0.059 below the poverty line calculated by the World Bank. This difference would, 

however, translate into a variation in predicted impoverishment estimates of 19.5%.  
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Figure 1: Impoverishment estimates controlling for regional differences (Phnom Penh capital, other rural areas outside the 
capital, and other urban areas outside the capital) by poverty line threshold using the out-of-pocket healthcare expenditure 
and household consumption, including healthcare-related transportation spending for 2009 and 2014. Source: authors’ 
calculations per Fernandes Antunes et al. (2022). 
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5.2.2.4 Conclusions on methodological choices 

Irrespective of the method and the reference poverty line, financial impoverishment due to health 

spending has become rare in Cambodia. The low number of observed impoverished households may 

partly explain the high variation in the estimates when applying the different methods we selected. 

CSES was intended to be nationally representative, as reflected by its sampling and probability 

weights. The survey tools were not specifically designed to capture rare events such as health-related 

impoverishment and other economic shocks. Methods using the international poverty and extreme 

poverty lines represent extremes in terms of observations in estimates of this analysis, with under 50 

observations per annum. For both lines, the low number of observations in CSES years with small 

samples and regional distributions calls for a cautious interpretation of results that employ low 

poverty lines for years other than 2009 and 2014. 

These results illustrate the weakness in using impoverishment as a sole indicator of FB. We recognize 

that the indicator should not be used without complementary measures such as poverty depth and 

catastrophic health expenditure, as recommended by Boerma et al. (2014). Still, one of the 

advantages of impoverishment as an indicator of financial protection is that it is easily understood 

due to its link to monetary poverty. Unfortunately, this link may be what makes its operationalization 

difficult. A higher poverty line would increase estimates and accuracy if the measure derives from 

national monetary poverty lines. This would mean increasing poverty rates, which policymakers may 

instead like falling over time or being low for political reasons. An alternative measure of FB is CHE. 

By its definition, measurement, and understanding are surely as challenging as for impoverishment 

(Koch, 2018; Koch and Setshegetso, 2020), but it has the advantage that it is uncoupled from 

absolute poverty thresholds and rates. However, neither of the two indicators fully captures the 

impact that extraordinary or cumulative health expenditure may have on households’ living 

standards and economic prospects. Flores et al. (2008) underline that any measure of financial 

hardship can only be complete if it accounts for coping strategies enabling households to smooth 

their consumption. 

Without advocating for discarding impoverishment as an indicator for UHC or generalizing our 

findings to all LMICs, we may recommend substantial changes in how health-related financial 

impoverishment is measured in Cambodia. This recommendation would reduce variability due to 

data sources and analyst discretion. 
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First, use relative poverty lines to reduce dependence on time and regional price deflators, which 

may be unreliable or not readily available. Second, exclude OOPHE from consumption aggregates 

independent of the survey tool, i.e., non-food or specific modules. Third, account for housing 

consumption rather than only paid rent in aggregates. Fourth, factor the purchase and consumption 

of major durable goods such as vehicles and electronics into the aggregates. The last three 

recommendations may also be extended to the estimation of CHE. We are aware that all these 

recommendations are covered in one form or another by Deaton and Zaidi (2002) and O’Donnell et 

al. (2008). However, our analysis emphasizes their importance even in the case of Cambodia and, 

probably, other LMICs where they have not been applied so far.  

Following the findings of Study II, we set to develop robust methods to assert FB and inequality 

based on CHE by applying the recommendations on the revision of consumption aggregates and 

addressing the shortcomings of its standard methods. 

5.3 New measures of healthcare-spending-related financial burden and inequality 

[Study III] 

5.3.1 Excessive financial burden vs. catastrophic healthcare expenditure 

Study III delves in-depth into the evolution, determinants, and inequality of FB in Cambodia over a 

decade, offering insights into policy interventions' effectiveness and the remaining challenges. It 

departs from the standard definition of healthcare expenditure financial shocks, CHE, by adopting an 

excessive financial burden measurement that separates OOPHE from the total household 

consumption and wealth socio-economic ranking approach. Our findings depart from previous 

conclusions from publications using the standard CHE and aggregates excluding rental and durable 

goods consumption, which found a concentration of FB and economic shocks in middle consumption 

quantiles of the population and somewhat positive time trends (Jacobs et al., 2016; Jithitikulchai et 

al., 2021; Kaiser et al., 2023; WHO and Cambodian Ministry of Health, 2019).  

Study III also provides the final set of findings, building on the recommendations of Study II, and 

strongly contrasts with the conclusions of Study I. Study III’s findings question the measurement 

standards of FB and its inequality. Figure 2 and Figure 3 provide a Venn diagram analysis between the 

standard WHO Method for CHE using a 40% CTP threshold as in Study I and EFB at the two selected 

thresholds for 2009 and 2019. EFB10 and EFB25 captured over 99% of CHE cases for both years. Most 

notable is that this overlap is only observed between EFB10 and CHE, suggesting that EFB10 is 

sufficiently sensitive to capture almost all instances of CHE and economic shocks as defined by the 

WHO Method.  

 

For 2009, EFB10 also classifies an additional 5.40% of households as experiencing economic shocks 
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from healthcare spending. This indicates that EFB10 is a more inclusive measure, capturing a broader 

spectrum of financial burdens due to healthcare spending. In addition, 0.50% of households are 

classified as experiencing FB with EFB25, which would have also been missed using CHE. Thus, while 

more stringent, EFB25 can identify instances of financial burden that CHE misses. This also indicates 

that EFB25 helps identify more severe cases of financial burden that the CHE measure may not 

detect. The results suggest that the EFB measures are more sensitive in asserting FB than standard 

CHE. EFB10, in particular, appears to be a comprehensive measure, capturing a wide range of 

economic shocks, including those identified by CHE and additional cases.  

In addition to more effectively capturing economic shocks, the revised methods showed a fairer 

representation of inequality, as shown by the contrasting of the Lorentz concentration curves for CHE 

and EFB25 (Figure SIII.4). The difference in behavior can mainly be attributed to the exclusion of 

OOPHE from the denominator in EFB but also the use of wealth index as an alternative to total 

consumption for socio-economic ranking.   
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Figure 2: Healthcare-spending-related economic shock estimates and their overlap for 2009 using the “World Health 
Organization Method” on Catastrophic Healthcare Expenditure at 40% of capacity-to-pay, and the Excessive Financial 
Burden method at 10% and 25% total consumption threshold excluding out-of-pocket healthcare expenditure. Source: 
authors’ calculations. 

 

Figure 3: Healthcare-spending-related economic shock estimates and their overlap for 2019 using the “World Health 
Organization Method” on Catastrophic Healthcare Expenditure at 40% of capacity-to-pay, and the Excessive Financial 
Burden method at 10% and 25% total consumption threshold excluding out-of-pocket healthcare expenditure. Source: 
authors’ calculations. 
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5.3.2 Evolution of healthcare-related financial burden 

The past decade has seen a striking rise in FB nationally, especially amongst the poorest households, 

accentuating a growing disparity in healthcare affordability. Nearly a quarter of all households in the 

lowest quintile faced EFB10, and one in 10 experienced EFB25 by 2019. The doubling in incidences 

among the two lowest quintiles is noteworthy, contrasting with the non-significant rise in EFB10 for 

the wealthiest quintile. 

Geographically, urban areas and regions like Phnom Penh have shown lower burdens than rural 

areas, suggesting that residency plays a significant role in determining healthcare expenditures. 

EFB10 incidence more than doubled in urban areas outside Phnom Penh, and almost tripled for 

EFB25. More than a fifth of households in rural areas experienced EFB10 in 2019. 

By 2019, EFB25 incidence impacted one in ten fully female households and one in eight households 

with disabled or handicapped members. Almost a third of households with healthcare needs or 

consumption experienced EFB10, and one in eight EFB25. Among households with members 

suffering from long diseases, the figures rose to a staggering two-fifths for EFB10. 

The observations align with global patterns, where urban-rural disparities in healthcare access and 

affordability pervade, often attributed to disparities in infrastructure, income, and health policies 

(Banerjee, 2021; Cai et al., 2017; Fu et al., 2021; Ghiasvand et al., 2015; Kazemi-Karyani et al., 2020; 

Sangar et al., 2018). For example, Jiang et al. (2019) illustrated that despite over 95% of China's 

population having public medical insurance, significant disparities in healthcare service utilization 

and OOPHE across varied income groups persist, especially revealing more healthcare needs and CHE 

risks among rural residents. 

5.3.3 Inequality over time 

Reflecting the trends in FB, inequality in the distribution of EFB worryingly increased over time. 

Alarming is that this trend is uncoupled from the inequality in household consumption, overall 

healthcare visits, or hospitalizations, which did not significantly change over the decade. The 

available data does not enable us to account for the quality of services or, accurately, the type of 

provider sought; most likely, the inequalities in these are substantial. Inequalities were markedly 

higher among households with healthcare consumption or needs, but patterns remained similar to 

those of the general population. 

From 2009-19, despite a tripling of OOPHE both in constant terms and as a portion of total 

consumption, OOPHE inequality remained unchanged across the population and those consuming or 

requiring healthcare. However, from 2014-19, income-financed OOPHE leaned towards wealthier 

households, whereas borrowing-financed OOPHE prevailed among poorer ones, with borrowing 
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emerging as a predominant EFB coping strategy. Concurrently, average household debt over 2009-19 

more than decupled and became wealth-centric, whereas illness-related debt quadrupled but 

remained equitable. This may be related to a surge in micro-financing access over the past decade (Ir 

et al., 2019; Kolesar et al., 2021; Van Damme et al., 2004). 

Over the studied period, healthcare-seeking indicators shifted from pro-wealthy to more nuanced, 

with illness-related metrics like illness/injury incidence, healthcare provider visits, hospitalizations, 

and lost productivity days increasingly concentrated among low-income people by 2019. Within the 

subgroup needing or consuming healthcare, inequalities lessened yet shifted towards wealthier 

households, notably in non-illness-related care needs such as maternity care and preventive services. 

The concentration of HEF coverage and free healthcare among poor households is a positive finding 

and suggests only a limited misallocation of HEF cards, contrary to previous evidence (Jithitikulchai et 

al., 2021). However, as HEF coverage did not significantly change between 2014-19, it is essential to 

look at overall exemptions from OOPHE and their distribution. 

Across 2009-19, overall use of free healthcare in the preceding 12 months and 30 days significantly 

increased, barring exemptions via local poor lists. Although distribution remained pro-poor, 

especially between 2009-14, inequality in these variables diminished between 2014-19. 

Nevertheless, the average exemptions per household and the percentage of households spared from 

OOPHE in the preceding 30 days increased. 

Despite certain positive trends, concerns arise regarding equity from the distribution of FB, debt, and 

constrained access to exemptions and social health protection coverage. EFB has increasingly 

burdened the poorest households over time. Notably, only a small portion of the poorest 40% of the 

population benefits from exemptions. This persistent inequity and resultant population segregation 

potentially threaten the social cohesion essential for fair-sustainable socio-economic development 

(Pickett and Wilkinson, 2015). 

5.3.4 Determinants of financial burden 

Our zero-inflated model highlighted several variables robustly associated with households’ likelihood 

to incur OOPHE and FB levels after adjusting for covariates. Larger, wealthier households, those with 

heads under 35, and those with children under five using NSSF-paid healthcare in the last year were 

particularly prone to OOPHE spending. Conversely, households in urban areas, those with members 

above 60, and those led by divorced or separated individuals exhibited reduced susceptibility. 

Although households outside Phnom Penh were less likely to avoid spending or maintain FB under 

10%, they were likelier to exceed experience EFB at both thresholds. Urban areas were generally 

more likely not to spend on OOPHE but less likely to experience FB above 10%. No significant 
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differences were found between the first two quintiles regarding likely FB level. In comparison, the 

three wealthiest quintiles tended to maintain FB under 10% and were less likely to exceed this mark, 

a trend mirrored in rural areas. This, alongside significantly lower illness or injury prevalence in the 

three wealthiest quintiles, implies potential disparities in accessing expensive quality healthcare 

and/or unit costs of services consumed by the poorest 40% and residents outside urban centers, 

especially the capital, Phnom Penh. 

Some health conditions significantly drive FB. The prevalence of neoplasms, endocrine, metabolic 

and digestive diseases, and injuries correlate with a higher likelihood of FB above 10%. These 

outcomes are consistent with existing literature discussing the financial toxicity of cancer (Donkor et 

al., 2022; Longo et al., 2020; Prinja et al., 2023). The unanticipated positive association between high 

levels of FB and preventive services warrants further research. 

As anticipated, the number of household members hospitalized and the duration of hospitalization 

are significantly associated with FB. Households tend to encounter EFB25 beyond five inpatient days 

per hospitalization and when over three members sought medical healthcare in the past 30 days. 

Kastor and Mohanty (2018) found comparable outcomes in India, where hospitalization for cancer 

was the most common diagnosis associated with CHE (79%). 

5.3.5 Coping and financing strategies 

Our findings show a strong association between EFB and income-alternative sources of financing for 

OOPHE, such as savings, borrowing, and selling assets. While the proportion of households using 

savings remained stable from 2014-19, the relative share of savings, borrowing, and selling assets in 

financing OOPHE declined, even as the share of households relying on them persisted. The incidence 

of loans specifically for illness costs halved from 2009-19. Nevertheless, a significant increase was 

observed in reliance on borrowing and asset sales for those encountering EFB between 2014-19. 

No statistically significant relationship was found between school dropouts (children aged 6-17) and 

EFB after adjusting for other variables, despite a generally higher prevalence amongst those 

experiencing EFB. 

These findings align with research from other LMICs encountering excessive OOPHE (Murphy et al., 

2019; Pinilla-Roncancio et al., 2023; Sparrow et al., 2014; Thakur et al., 2019). Furthermore, despite a 

decline in direct financing of OOPHE through savings, borrowing, and asset sales, the prospective 

long-term effects on future revenues due to loan service demands and asset loss might pave the way 

for deteriorated physical and mental health, and possibly diminish human capital (Joe, 2015; Kolesar 

et al., 2021; Mohd Hassan et al., 2022). 
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5.3.6 Decomposition of inequality over time 

The 2014-19 substantial increase in EFB inequality was mainly driven by an inequitable rise in a few 

factors across thresholds. Urbanization was the primary mitigating factor across EFB thresholds. 

However, population growth in the capital contributed significantly to rising inequality. 

Demographic changes in the structure of households did not per se explain the observed changes. 

However, alarming is the worsening inequality due to changes in effects for the share of children 

under five, and people living with disabilities suggest rising treatment costs for households with such 

members. Surprising was the mitigating contribution of the increasing share of older people. This last 

finding may be due to wealthier households being more likely to have elderly members due to being 

more able to afford healthcare or taking the burden of caring in large family networks. 

The protective effect of urbanization on EFB inequality posits ethical and pressing questions. It would 

be dystopian to promote policies to urbanize the entire country or actively relocate population 

groups. Leaving rural areas behind will necessarily contribute to a social divide, and rapid 

urbanization in the absence of social security will erode benefits from urbanization, as suggested by 

the negative effect of the increase in population in Phnom Penh on inequality. Furthermore, the rise 

of urbanization and its positive impact cannot be dissociated from new challenges on equity in health 

that should be addressed through appropriate policy measures that require alternative tools such as 

WHO’s Urban Health Equity Assessment and Response Tool (HEART) (Amri, 2022; Prasad et al., 

2015). As the trend in urbanization is unlikely to be reverted or slowed, the discussion on intra-urban 

inequities needs to be urgently addressed. 

The rapid rise in inequalities in durable goods consumption contributed to exacerbating EFB 

inequality across thresholds, and so did, to a smaller extent, education spending but for EFB10 only. 

Worth noting was a mitigating but non-significant effect of education spending. 

For EFB25 inequality only, the rising discrimination towards the wealthy in unspecific loans 

contributed to rising inequality. Addressing this discrimination or promoting borrowing for illness 

costs should be cautiously interpreted. Kolesar et al. (2021) explore non-for-profit-commercial 

credits for healthcare. The challenges in setting up such a system are substantial, regardless of its 

limited social solidarity. 

The average increase of OOPHE mitigated inequality, suggesting that low-income people absorbed 

most of the rise. However, the changes in the OOPHE effect almost compensated for this in EFB10 

inequality and worsened EFB25 inequality. Most households did not have any OOPHE. Thus, a 

marginal increase in the mean technically decreased inequality as the differential between the high 

and low spenders is reduced. 
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Reducing the share of non-income-financing OOPHE was associated with mitigation of EFB. But as for 

OOPHE, discrimination in the availability of these coping strategies actually contributed to a 

deepening of inequality, particularly savings-financed OOPHE. 

Unsurprisingly, the increase in the prevalence of illness or injury worsened inequality. However, its 

strong exacerbating effect on EFB25 inequality suggests that the adverse impact on low-income 

people has worsened. On the positive side, despite substantial jumps, variations in prevalence 

activity days lost to illness, hospitalization, and seeking medical healthcare had comparatively 

modest contributions to increasing inequality. Also, rises in preventive care mitigated inequality 

substantially. 

Improvements in HEF had a notable mitigating effect on inequality, suggesting gains in the 

effectiveness and equity of the system. However, no significant contribution could be found for 

coverage changes as coverage remained stable between 2014-19, at 10.3% of households, and HEF-

free healthcare decreased in the 12 months. This low coverage departs from the official figures for 

the latest year that we could find, 2017, of ~2.9 million people covered, or 18.3% of the population 

(Robert J. Kolesar et al., 2020). Contrastingly, our estimates put NSSF coverage at 14.92% of 

households in 2019, close to the officially reported 2.3 million, or 14.4% of the population, in 2021 

(Kaiser et al., 2023). 
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6 Conclusions 
Through Study I to III, we reviewed the standard methods for measuring FB and inequality in 

healthcare-related spending in Cambodia. Our findings may not be generalizable to other LMICs, and 

further application and sensitivity analysis using the proposed methods should be conducted. 

However, across the studies, we questioned the current practices in measuring healthcare-spending-

related financial burden and their application to inequality analysis. 

Our findings in both Study I and III suggest that an overall increase in consumption may have 

contributed to making services more accessible and reducing the FB of the majority of the 

Cambodian population. However, our findings also show that the increase in material wealth has not 

benefited every household equitably. 

The continuous rise in FB, particularly among the lowest 40% of the population, indicates that, at 

least in the health sector, social dividends remain to be realized. The increasing EFB inequality, the 

contribution of durable goods, and changes in the effects of the share of people living with 

disabilities and children under five suggest an urgent need for policy measures to secure greater 

social cohesion in Cambodia. 

The decomposition of inequality trends also reveals valuable information on the effects of social 

health protection programs like the HEF in Cambodia alongside factors such as urbanization, biased 

disease burden distributions, and preventive care. The nationwide extension of the HEF in 2015 

marked a significant social policy intervention. Our findings suggest that while HEF has gained 

effectiveness and improved access to free healthcare, its impact on reducing FB and inequality is 

reduced by its slow expansion. The results also demonstrate that the concern of misallocation of HEF 

benefits to the non-poor is, to the greatest extent, unjustified and that an extension of exemptions 

and social health assistance through population or condition-specific targeting is a valid policy to 

reduce financial burden and inequality. 

Extending social health protection to the entire population through the NSSF may be part of the 

solution to tackle inequality. However, the low average income from salaried work, minimum wage 

(~US$200), and salary ceilings on contributions make redistributing the last decade’s economic 

growth impractical through contributive health insurance only (Robert John Kolesar et al., 2020). 

Following the COVID-19 pandemic, the Cambodian government expanded the IDPoor program in 

2020 to include cash transfers to vulnerable families (De Stefani et al., 2022; IMF, 2022). The 

expansion of the program, further investments in quality public health services, expansion of the 

HEF, and removal of non-financial barriers to access healthcare may well contribute in the medium-

term to reductions in inequality. 
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There are three recommendations that we think are generalizable to LMICs. First, all countries should 

regularly conduct detailed sensitivity analyses of their methods to estimate health-related financial 

hardship and protection. Second, these analyses must account for household coping strategies for 

health expenditure. Thirdly, any comparison between cross-sectional studies should be conducted 

cautiously in the absence of transparent and rigorous auditing of methods and data sources. Much of 

the current debate in international development circles, and between these circles and the 

government of Cambodia, has focused on reaching a consensus about the most accurate estimation 

of impoverishment in the country. However, our results show that such an absolute value may not 

exist and that concentrating on general time trends, geographic differences and elaborating new 

measures to account for medium-term effects of health expenditure may be more conducive to 

effective policymaking. 

Independent of the reliability of data sources, choices made by analysts can significantly and 

substantially affect health-related financial impoverishment estimates in LMICs such as Cambodia. 

When selecting the appropriate method for measuring impoverishment, there is a need to 

acknowledge the current low poverty lines and limitations of constructed welfare aggregates that 

inevitably reduce the statistical confidence of the results. 

Furthermore, the sensitivity of estimates on critical choices of deflators and the construction of 

aggregates shows that there is room for national authorities to influence national and regional 

impoverishment figures without directly changing reference poverty lines. It is also possible to 

influence time trends for political purposes. This illustrates the importance of having consistent and 

auditable methods at the national level to monitor trends and identify priorities to allocate resources 

that reduce the direct financial risks associated with healthcare. 

Considering all of the above, the practicality of using impoverishment, as put forward in the SDG 

indicators, to capture financial risk protection in Cambodia is questionable due to its poor 

robustness, focus on monetary poverty, and failure to account for coping strategies. The same insight 

may also apply to other LMICs, particularly for middle-income countries with low international 

poverty lines that result in impoverishment estimates highly sensitive to methodological choices. 

In EFB, we proposed an alternative methodology for assessing FB and inequality, and as 

demonstrated in this dissertation, we show that those methods are most effective in producing 

accurate and insightful findings for policymaking when complemented by determinants analysis that 

includes coping strategies.  
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8.1 Study I - Equality in financial access to healthcare in Cambodia from 2004 to 

2014 
 

Citation: Fernandes Antunes, A., Jacobs, B., de Groot, R., Thin, K., Hanvoravongchai, P., & Flessa, S. 
(2018). Equality in financial access to healthcare in Cambodia from 2004 to 2014. Health Policy and 
Planning, 33(8), 906–919. https://doi.org/10.1093/heapol/czy073 
 

Abstract 
 

Since the end of its internal conflict in 1998, Cambodia has experienced tremendous developments 

in the social, economic and health sectors, with the government embarking on substantial reforms in 

health financing. Health equity funds that have improved access to public health services for poor 

people have gradually been extended to the entire country. Using the World Health Organization’s 

methods for the analysis of healthcare expenditure and household survey data from the 2004, 2009 

and 2014 Cambodian Socio-Economic Survey, we assessed trends in reported illness, utilization of 

healthcare services and associated financial burden on households. The impact of out-of-pocket 

expenditures for health on catastrophic health expenditures, poverty headcount and depth over the 

same 10-year period are presented, disaggregated by consumption quintile and place of residence 

(rural, urban and capital). At the aggregated national level, evolution of these indicators was very 

positive and correlates with a substantial increase in the capacity-to-pay of households, which 

reduced the average financial burden on households. However, over time inequalities grew between 

rural and urban areas. By 2014, the national incidence of catastrophic health expenditure was 4.9%, 

but four times more likely among rural households than their peers in the capital. For rural 

households with members seeking medical care, catastrophic health expenditure incidence was 

12.3%. The impoverishment rate due to health spending among the lowest consumption quintile 

was 15.3%; the highest rate in this analysis. These findings suggest that economic and health sector 

developments have indeed benefited many Cambodian people. However, these gains mainly 

benefited urban residents; especially those in the capital city. We argue that more resources should 

be allocated to rural health services to address inequalities and healthcare-related financial 

hardship, which traps vulnerable people into poverty.  

https://doi.org/10.1093/heapol/czy073
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8.2 Study II - Sensitivity analysis and methodological choices on health-related 

impoverishment estimates in Cambodia, 2009–17 
 
 
Citation: Fernandes Antunes, A., Jacobs, B., Jithitikulchai, T., Nagpal, S., Tong, K., & Flessa, S. (2022). 
Sensitivity analysis and methodological choices on health-related impoverishment estimates in 
Cambodia, 2009–17. Health Policy and Planning, 37(6), 791–807. 
https://doi.org/10.1093/heapol/czac028 
 

Abstract 
 

The measurement of health expenditure–related impoverishment as a proxy of financial risk 

protection is regularly used as an indicator of progress towards universal health coverage. However, 

the use of this indicator is greatly sensitive to analysts’ choices and data sources, making 

comparisons across time and countries challenging. We report the results of a sensitivity analysis of 

critical methodological choices in estimating health-related financial impoverishment in Cambodia 

from 2009 to 2017. We include the following in our analysis: the construction and data sources for 

consumption aggregates and out-of-pocket health estimates; the use of international and national 

absolute and relative poverty thresholds (defined by the share of household food consumption); 

time and regional price adjustment methods and index sources. Marginal changes substantially 

affected estimates at the national and regional levels among households. In most cases, the choice 

of poverty thresholds and temporal and regional deflators had a significant effect. An increase of 

0.01 USD in the average daily per capita poverty line resulted in relative increases in impoverished 

incidences of 2.90–2.62% for 2009 and 3.06–2.95% for 2014. From 2013 onwards, estimates for 

impoverishment in rural areas based on median food consumption were often significantly higher 

than estimates using official poverty lines. The high sensitivity of the impoverishment indicator 

cautions against its use in assessing health-related financial hardship and protection, especially with 

low and absolute poverty lines. In the context of low- and middle-income countries, assessing 

financial hardship in relative terms by using measures such as catastrophic health expenditure, 

complemented with research on coping strategies and their socio-economic effects on households, 

may be more conducive to policymaking goals and progress towards achieving universal health 

coverage. 
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9 Appendix 

9.1 Unpublished manuscript – Study III - Revisiting a decade of inequality in 

healthcare financial burden in Cambodia, 2009-19: trends, determinants and 

decomposition 
 
 
Citation: Fernandes Antunes, A., Jithitikulchai, T., Hohmann, J. & Flessa, S. (2024). Revisiting a 
decade of inequality in healthcare financial burden in Cambodia, 2009-19: trends, determinants and 
decomposition. International Journal for Equity in Health, forthcoming. 
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Revisiting a decade of inequality in healthcare financial burden in 
Cambodia, 2009-19: trends, determinants and decomposition. 

 

Submitted: November 24th, 2023. 

Abstract 

Background: Achieving universal health coverage (UHC) presupposes equitable healthcare financing and 

burden. Out-of-pocket healthcare expenditure (OOPHE) often translates to financial burden (FB) on 

households, leading to inequality. Recent publications have highlighted Cambodia’s progress towards UHC, 

reducing catastrophic health expenditure (CHE) and inequality. However, the definition of CHE and methods 

may mask an inequitable FB. 

Objective: This study revisits the distribution and impact of OOPHE FB in Cambodia from 2009-19, employing 

alternative socio-economic and economic shocks metrics. It also identifies FB determinants and evaluates 

inequality contributing factors from 2014-19, including coping mechanisms, through decomposition of 

inequality trends. 

Methods: Data from the Cambodian Socio-Economic Surveys of 2009, 2014, and 2019 were utilized. 

Consumption aggregates were adjusted to include durable goods and housing. Excessive financial burden (EFB) 

indicators were defined as OOPHE surpassing 10% or 25% of total consumption, excluding healthcare costs. A 

two-component polychoric wealth index was developed to gauge FB inequality using the Erreygers 

Concentration Index. Inequality shifts from 2014-19 were decomposed using Recentered Influence Function 

regression following Oaxaca-Blinder method. Determinants of FB levels were assessed through zero-inflated 

ordered logit regression. 

Results: Between 2009-19, EFB incidence increased from 10.95% to 17.92% at the 10% threshold, and from 

4.41% to 7.29% at the 25% threshold. EFB was systematically concentrated among the poorest households, 

with inequality sharply rising over time, and nearly a quarter of the poorest experiencing financial hardship. 

The main determinants of FB were geographic location, household size, age and education of household head, 

social health protection coverage, disease prevalence, hospitalization, and coping strategies. Urbanization, 

biased disease burdens and preventive care were key in explaining the evolution of inequality. 

Conclusion: More efforts are needed to expand social protection, but monitoring those through standard 

measures such as CHE has masked inequality and the burden of the poor. Despite expansion and 

improvements in social health protection schemes, FB has increased and become more unequal over the past 

decade. Health Equity funds have, to some extent, mitigated inequality over time. However, their slow 

expansion and reduced coping strategies to finance OOPHE could not outbalance discriminations. 
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Key messages 

• The healthcare financial burden and associated inequality in Cambodia have rapidly and continuously 

increased from 2009-19, and disproportionally impact socio-economically disadvantaged households. 

Urbanization, demographic and disease burden changes are key factors in understanding the trends in 

inequality, although Health Equity Funds have somewhat mitigated the rise. 

• Including out-of-pocket healthcare expenditure in total consumption for catastrophic healthcare 

spending measures obscures the true financial burden on Cambodia’s low-income households, 

masking economic shocks among the poor. 

• The mitigating impact of free and preventive healthcare on inequality and the overall financial burden 

of the population suggests that the Cambodian authorities may continue their path to expand social 

health protection coverage and make preventive services available to all. 
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1 Background 

1.1 Universal health coverage and equity 

Universal Health Coverage (UHC) is encapsulated in the Sustainable Development Goals' Target 3.8. 

UHC stresses equal access to quality healthcare free of financial distress (WHO, 2010; Boerma et al., 

2014; Bloom et al., 2019; WHO and World Bank, 2021). Achieving UHC entails budget constraints 

forcing governments to prioritize healthcare services, expand coverage, and substitute out-of-pocket 

spending with prepayment methods (Norheim, 2015; Verguet, 2016; Tangcharoensathien et al., 

2017). UHC embodies equity, efficacy, and efficiency in healthcare use and outcomes (Kutzin, 2013; 

Rumbold et al., 2017). It mandates governments to gradually expand coverage and suitable resource 

distribution to social sectors based on a country's economic and fiscal capacity (Felner, 2009; ILO, 

2012; UN - Economic and Social Committee for Asia and Pacific, 2022). Yet, initially expanding 

coverage can emphasize inequalities. Further challenges like inconsistent benefit packages, 

administrative procedures, quality healthcare access, transportation expenses, other indirect costs, 

or qualifying for assistance schemes often arise (Norheim, 2015). Overcoming these hurdles requires 

open, accountable priority-setting and consistent inequality assessments (Valentine et al., 2016; 

Hosseinpoor et al., 2017; Rumbold et al., 2017; Tangcharoensathien et al., 2017; Bonati et al., 2021). 

Measuring equity, or rather inequality, in healthcare financing is a constant endeavor in the 

monitoring of UHC. Among the most used indicators of financial hardship in accessing healthcare for 

households are probably impoverishment and catastrophic health expenditure (CHE) (WHO and 

World Bank, 2017, 2022). Defining these indicators and their relevance for policymaking has been 

the source of much argumentation and revision in the last decades’ literature (Lu et al., 2009; Hsu et 

al., 2018; Njagi et al., 2018; Sweeney et al., 2018; Wagstaff, 2019). 

1.2 Healthcare-related financial burden 

1.2.1 Catastrophic healthcare expenditure, a proxy for financial burden 

The World Health Organization (WHO) and World Bank's 2015 UHC monitoring report defined 

impoverishment from healthcare expenditure as households both falling under and already below 

international poverty lines due to out-of-pocket healthcare expenditures (OOPHE) (WHO and World 

Bank, 2015). Subsequent reports adjusted poverty lines for impoverishment (WHO and World Bank, 

2017, 2020, 2022). Still, robustly measuring impoverishment is difficult; for example even a slight 

shift of US$0.01 from the international poverty line for Cambodia led to a nearly 3% variation in 

estimated impoverished households for 2014 (Fernandes Antunes et al., 2022). The challenges in 

defining poverty might explain why healthcare-driven impoverishment was not retained as SDG 

indicator. However, catastrophic health expenditure (CHE) was set as SDG indicator without specific 
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targets (WHO; Verguet et al., 2017). CHE facilitates global comparisons, trend monitoring, and 

gauging public interventions against OOPHE's impact. Still, a consensus on these methods among 

researchers remains elusive (Grépin et al., 2020; Zhang et al., 2021). 

1.2.2 Measuring catastrophic healthcare expenditure 

Since Xu et al. (2003) seminal work—often dubbed the "WHO Method" (Koch, 2018)—there's been 

an ongoing debate on how to frame CHE as a reflection of financial hardship. Most discussions focus 

on establishing thresholds representing economic shocks at household level. 

Current metrics lean towards ability-to-pay or total household wealth indicators (Boerma et al., 

2014; WHO and World Bank, 2015; Wagstaff et al., 2018; Wagstaff, 2019). Recent UHC and SDG 

metrics use CHE thresholds rooted in household consumption, set at 10% and 25% (WHO and World 

Bank, 2022). Regardless of the approach, CHE might not entirely reflect the financial struggles of 

low-income households, especially those already strained by minimal healthcare costs or avoiding 

such expenses due to unaffordability (Wagstaff, 2019). Defining financial strain solely through CHE 

overlooks the nuances of household finances and spending behaviors (Flores et al., 2008). Moreover, 

CHE misses out on the broader implications of healthcare spending, like asset liquidation, child labor, 

and missed school days. 

The WHO Method determines ability-to-pay (commonly referred to also as to capacity-to-pay), 

equalizing household size for consumption. In its application, many researchers favor a standard 

equalization factor (Koch, 2018), even when detailed household structure data is available. 

Furthermore, the WHO Method sets essential food consumption on national medians, overlooking 

regional variations (Koch and Setshegetso, 2020). If it promotes equity by factoring in essential 

consumption and recognizing economies of scale, equalization complicates regression analysis 

interpretations. 

As an alternative to capacity-to-pay, total consumption encompasses OOPHE, which spikes with 

health shocks, skewing their wealth and socio-economic ranking, and leading to potential bias in 

inequality measurements. This explains why CHE incidence using consumption ranking is higher 

among ‘wealthier’ households (Joe and Rajpal, 2018; Grépin et al., 2020). Concurrently, Sas 

Trakinsky et al. (2020) in their assessment of financial protection in Burkina Faso deduce that while 

CHE detects households with health shocks, it poorly correlates with truly disadvantaged groups. 

Given these considerations, our analysis departs from CHE, and looks at "financial burden" (FB) and 

"excessive financial burden" (EFB) as metrics of healthcare-related financial shocks by excluding 

OOPHE from total consumption. 
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1.3 Measuring inequality 

Inequality measures for binary health outcomes, like CHE, fall into two categories: measures and 

ratios on stratification using socio-economic quantiles or geographic markers  (O’Donnell et al., 

2008); and, measures of concentration across distributions (Atkinson, 1970; Erreygers and Van Ourti, 

2011). 

1.3.1 Socio-economic ranking 

Households' socio-economic ranking typically uses total consumption (Haughton and Khandker, 

2009). Yet, understanding wealth and poverty necessitates looking beyond mere consumption, as in 

measures like the Human Development (Beja, 2021) and Multi-Dimensional Poverty indices (Alkire et 

al., 2015; Borga and D’Ambrosio, 2020; Zeng et al., 2022). For a comprehensive review of healthcare 

inequality measures and equity dimensions, see Pulok et al. (2020). 

Complex measures of wealth, such as asset-and-housing-characteristics-based wealth indices, are 

also commonly used for the socio-economic ranking in concentration analysis (Wagstaff and 

Watanabe, 2003; Liu et al., 2021). Such indices are popular in inequality analysis of demographic 

health surveys that lack general consumption data (Rutstein; Shaukat et al., 2020). However, wealth 

indices can be limited due to their cross-sectional nature, with asset weights varying over time and 

place, which drove Smits and Steendijk (2015) to propose a consistent international wealth index 

based on their analysis of 165 surveys across 97 countries. 

The Filmer-Pritchett Principal Component Analysis (PCA) is widely used with binary variables for 

these indices (Filmer and Pritchett, 2001; Yanagisawa et al., 2012).  However, Howe et al. (2008) and 

Poirier et al. (2020) criticize this due to PCA's development for continuous data, and using binary 

data leads to skewed scores, especially in urban contexts. Alternatively, Martel et al. (2021) 

introduced polychoric dual-component analysis with ordinal variables to address these weaknesses. 

1.3.2 Concentration indices 

Interpreting inequality requires mathematical translations reflecting social welfare judgements, 

which are inherently subjective (Atkinson, 1970). It's crucial to grasp these judgments when 

interpreting inequality measures, especially commonly used ones like concentration indices (CI) and 

their transformed versions (Kjellsson et al., 2015; Ataguba, 2020, 2022). 

Concentration Indices (CIs) reflect normative judgements in their extreme values: 0 for perfect 

equality, -1 when the lowest-ranked unit entirely holds the variable and +1 when held by the 

highest-ranked (Kakwani et al., 1997). This interpretation seems straightforward for continuous 

variables such as income. However, CIs are more challenging to interpret for health-related 
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variables, among others, because of the possible definition of indicators as shortcomings or gains, 

their scale, their bounded values, and natural means and limits (Erreygers, 2009a; O’Donnell et al., 

2016). Transformations of the CI to accommodate such challenges include the general CI, the 

Wagstaff CI (WCI) and the Erreygers CI (ECI) (Contoyannis et al., 2022). The latter two are widely 

used for binary variables such as the CHE (Quintal, 2019; Ataguba, 2022; Neelsen et al., 2022; Xu et 

al., 2022). 

WCI and ECI are often termed normalized or corrected CIs. Like the Standard Concentration Index 

(SCI), both correct for the variable's mean distribution in the population and consider the limits of 

variables like life expectancy (Kjellsson and Gerdtham, 2013). Debates on the relative advantages of 

both indices have been intense (Erreygers, 2009a, 2009b; Wagstaff, 2011). While reviewing these 

indicators, Kjellsson and Gerdtham (2013) posited that neither is superior, as their distinction arises 

from normative judgements.1 

1.3.3 Decomposing inequality measures 

CIs are also valued in statistical analyses for their capability to enter regression models, pinpoint 

determinants of inequality and facilitate inference and group comparisons (Contoyannis et al., 

2022). Their decomposition provides insights into factors’ contributions, revealing both means and 

effects variation distributional impact (O’Donnell et al., 2008). 

The Oaxaca-Blinder decomposition stands as a prevalent technique, with applications spanning time 

cohort, socio-economic, and geographic classifications (Sun et al., 2019; Akhtar et al., 2020; Paul, 

2020; Fu et al., 2021; Mahmoodi et al., 2022). Rahimi and Hashemi Nazari (2021) provide a 

comprehensive and illustrative guide to this method. The combination of Recentered Influence 

Functions (RIF) methodology—primarily designed for outlier impact assessment (Firpo et al., 2009)—

allows for detailed group-wise inequality measure breakdowns (Firpo et al., 2018; Rios-Avila, 2020). 

Heckley et al. (2016) expanded RIF's use in index decompositions of binary variables. Notably, Asif 

and Akbar (2021) and Asuman et al. (2020) applied these methods to study child nutrition and 

stunting, respectively. For a detailed mathematical explanation and example on wages 

decomposition on gender see Jithitikulchai (2016). 

 
1 A detailed discussion of the Wagstaff and Erreygers CIs' behavior falls outside this paper's primary scope. 

Nevertheless, a comparative description of both indices in the Appendix illustrates their characteristics 
and behavior for binary variables, without mathematical equations. 
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1.4 Cambodia’s context 

In Cambodia, the Service Coverage Index increased from 19 in 2000 to a ‘high coverage’ score of 61 

in 2019, officially steering the nation towards UHC (World Health Organization and World Bank, 

2021; World Health Organization, 2022). This achievement may be partly attributed to the expansion 

of social health assistance through the Health Equity Fund (HEF). HEF offers free public healthcare 

and hospital transportation to vulnerable populations. Following a decade of segmented operations 

by various non-profit organizations, a 2015 government initiative sought to nationalize, consolidate 

and expand HEF, with a 2017 reform intending to extend its scope to select informal economy 

workers (Kolesar et al., 2020a). 

HEF beneficiaries are primarily identified by proxy means testing and community consultation 

through a national program, IDPoor. In addition, provisions exist for ex-post needs assessments at 

hospitals during hardship (Jacobs and Price, 2008). While at core IDPoor identification process 

employs multidimensional poverty measures (Hanson et al., 2007; Kidd and Wylde, 2011), the 

prevailing approach to assess its targeting efficacy has been the correlation between HEF coverage 

and household consumption ranking (Jithitikulchai et al., 2021). 

Concurrently, the National Social Security Fund (NSSF), a mandatory contribution-based social 

insurance for the formal sector, has broadened its initially limited benefit package. By 2020, it 

provided effective coverage for 3.3 million individuals, or approximately 19% of households, albeit 

still excluding dependents (Kolesar et al., 2020b, 2021, 2022; IMF, 2022). 

Notwithstanding the expansion of HEF and NSSF schemes, high OOPHE and distress financing persist, 

notably among poorer, larger households and rural areas (Fernandes Antunes et al., 2018; World 

Health Organization and World Bank, 2021). In 2014, 12% of individuals encountering health issues 

borrowed money for treatment, escalating to 28% for bills exceeding US$100 (Ir et al., 2019), and  

2.7% of the population resorted to borrowing or selling assets (Kolesar et al., 2021). 

1.5 Objectives and scope of this study  

This study employs a wealth index ranking and revised consumption aggregate to examine the 

impact and distribution of OOPHE financial burden across Cambodia’s popular tion, diverging from 

prior works (Hanvoravongchai et al., 2012; Jacobs et al., 2016; Fernandes Antunes et al., 2018; 

Jithitikulchai et al., 2021; Kaiser et al., 2023). It integrates new estimates and trend analysis of 

economic shocks and OOPHE financing sources’ as coping strategies. Further, it conducts a 

determinant analysis for financial burden and its inequality in 2019, investigating factors' 

contributions to changes in inequality from 2014-19, and evaluating the influence of social health 
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protection coverage through the HEF. The primary research questions and associated methods are 

summarized in Appendix Table 1. 

2 Methods 

2.1 Data 

We use data from the Cambodian Socio-Economic Surveys (CSES) 2009, 2014, and 2019. These are 

nationally representative surveys with 10,000-12,500 household interviews. The data is available 

upon request from the Cambodian National Statistics Institute or the World Bank Data Repository. 

2.2 Socio-economic status 

2.2.1 Consumption aggregates 

Two distinct total consumption aggregates (EXP) were constructed: 

• An "old" aggregate, incorporating OOPHE and education spending, as reported in specific 

CSES modules. 

• A revised aggregate, encompassing durables and rental consumption alongside all items 

from the "old" version but excluding OOPHE. 

The old aggregate construction is detailed in Fernandes Antunes et al. (2022). The revised aggregate 

follows the recommendations of the authors, and integrates previously omitted components like 

rental and durable goods consumption but excludes OOPHE because of EXP’s elasticity to OOPHE. 

Rental consumption was estimated from reported rental market values for residential dwellings, or 

replaced by actual rental expenditure when available. 

CSES records the number and actual or imputed purchase value of 'new' durable goods acquired 

within 12 months. For items exceeding this age, households provide an imputed current market 

value. The revised aggregate only includes non-productive durable goods in line with the Cambodian 

Demographic Health Survey (CDHS) wealth index and the Cambodian Ministry of Planning’s 2019/20 

consumption aggregate. Consumption estimates for these items were determined using their 

quantity, purchase or market value, and adjusted for life expectancy. 

Expenditure variables were converted to monthly figures (30.4 days) in current local currency units 

(Khmer Riel, KHR or CU) per household or capita. Conversions to current US Dollars (US$) and 

constant 2011 Purchasing Power Parity units (International Dollar, INT$) employed deflators from 

the World Development Indicators database2 (World Bank, 2022). 

 
2 On should note that data included in the database are regularly updated and deflators amended retroactively. 
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2.2.2 Wealth index 

The wealth index was adapted from the Cambodian National Institute of Statistics approach used in 

the CDHS analysis (Shaukat et al., 2020). We employed discrete and ordinal variables with polychoric 

dual-component PCA (Poirier et al., 2020; Martel et al., 2021). Key living standard elements include 

lighting, cooking energy, water sources, sanitation facilities use, dwelling structure and size, and 

qualitative items categorized by quality and financial investment (Smits and Steendijk, 2015). 

Housing characteristics were adjusted for persons equivalents when appropriate. Water and 

sanitation source categorization adheres to the Joint Monitoring Program’s Water and Sanitation 

Ladders (Progress on household drinking water, sanitation and hygiene 2000-2020: Five years into 

the SDGs). Durable goods were recoded to discrete ordinal variables considering their relative value, 

estimating the total value from reported purchase and market values. Item value was defined at the 

25th, 50th, and 75th percentiles as none, low, medium, and high, respectively. 

2.2.3 Household equivalence size 

Household equivalence sizes were estimated using Eurostat's OECD Modified [Equivalence] Scale 

(OECD, 2009; Anyaegbu, 2010). The calculated average equivalized household sizes were 

significantly lower than those generated with the WHO Method’s equivalent factor (unreported 

results). 

2.3 Main variables of interest 

2.3.1 Out-of-pocket healthcare expenditure and funding sources 

OOPHE was derived from the CSES's health and expenditure section, capturing illness reports, care-

seeking, and related costs per individual in surveyed households, including service types, provider 

options, transport costs and funding source such as income, savings, borrowing, asset sales, 

advanced production sales. Transportation costs were excluded to prevent duplication with 

household non-food expenditures. Funding sources were queried in decreasing order, allowing up to 

three responses, with a presumed proportional reduction in amount per source. Appendix Table 2 

presents the allocation method between financing sources. 

2.3.2 Financial burden 

FB is defined as the share of OOPHE over EXP. A household is categorized as experiencing excessive 

FB if its OOPHE exceeds the 10% (EFB10) or 25% (EFB25) threshold of total consumption, excluding 

healthcare spending. 
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CHE was also calculated as a portion of the national capacity-to-pay using a 40% threshold of the old 

aggregate and standard persons equivalences following the WHO Method in previous publications 

(Jacobs et al., 2016; Fernandes Antunes et al., 2018). 

2.4 Explanatory variables 

The analysis incorporates explanatory variables like geographic strata, household structure, head 

characteristics (age, education, ethnicity, marital status, gender and disability status), access to 

water and sanitation, social protection coverage, free healthcare utilization, vulnerabilities, 

healthcare behavior, disease prevalence, and coping strategies. Appendix Table 3 includes summary 

statistics for all explanatory variables from 2009-19. 

2.4.1 Geographic strata 

Before 2019, CSES geographic stratification was mainly confined to three regions: Phnom Penh, 

other urban, and other rural areas. Since then, it has expanded to five zones: Phnom Penh, Plain, 

Tonle Sap, Coastal, and Plateau and Mountains. In addition, dwellings are categorized as urban and 

rural. Data from 2009-14 was recoded to accommodate these sub-regions. 

2.4.2 Access to free healthcare and social protection 

CSES tracks access to subsidized healthcare, inquiring about households' utilization of free 

healthcare in the preceding 12 months and the exemption source, like listing on a poor household 

roster or insurance. A variable for free care utilized in the past 30 days was included for households 

reporting healthcare consumption with zero OOPHE. Social protection coverage, through 

mechanisms like HEF (including priority access cards) and NSSF, was determined based on insurance 

card ownership. 

2.4.3 Vulnerabilities, coping strategies and liabilities 

CSES incorporates a section on household vulnerability such as food insecurity, assets selling and 

begging. Variables were also constructed for dropouts within compulsory schooling age, and loans 

for general and illness-related purposes. These indicators are supplemented by variables on coping 

strategies, including work cessation due to illness and incapacitation because of hospitalization. 
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2.4.4 Disease prevalence and healthcare-seeking 

Healthcare-related needs and consumption variables were constructed from the health section data 

for the 30 days prior to the interview. The section separates needs and consumption so that it is 

impossible to assert for which healthcare need services were sought. However, a question is made 

on seeking care when ill and the impact on activities. Healthcare-seeking data includes the number 

of visits per individual, first and last provider type visited and, since 2011, hospitalization and 

inpatient days. Non-illness-related care needs, including maternity care and preventive services, 

were captured. 

Illnesses for which symptoms are prevalent or treatment sought for more than 12 months were 

previously considered chronic (Jacobs et al., 2016), but we categorized these simply as long illness. 

The 2019 CSES captured detailed causes of illness for 74 conditions for over 5787 households and 

7882 individuals. This data was categorized into communicable-infectious diseases (respiratory; and, 

other infections), chronic-degenerative diseases (neoplasms; endocrine, metabolic and digestive 

diseases; circular system diseases; and respiratory chronic diseases), injuries and trauma, and other 

chronic conditions. 

2.5 Processing of outliers and data cleaning 

OOPHE outliers were not excluded. Data was curated for inconsistencies in healthcare and durable 

goods consumption due to data entry issues, such as omitted zeros, values under KHR1000 for 

durable goods, duplicate entries, and over-reported items. 

2.6 Statistical analysis 

2.6.1 Means, medians and differences testing 

Analyses were processed using Stata 17 (StataCorp, 2021a) with survey settings or sample weights. 

Variable means were tested through pairwise comparison of linear regression estimates, without 

multiple-comparisons adjustment (Katz, 2006; Cameron and Trivedi, 2022). For zero-inflated 

variables, medians and their differences were assessed via quantile regression (Cameron and Trivedi, 

2022, chapter 15). Throughout this paper, “significant” only denotes statistical test results surpassing 

the 95% threshold (p ≤ 0.05). 

2.6.2 Determinants of financial burden 

EFB determinants were analyzed using zero-inflated logistic (ZIOL) regression (Kelley and Anderson, 

2008; Diallo et al., 2018; StataCorp, 2021b). Ranked ordinal FB levels (OOPHE/EXP) for the 

regressions outcomes are FB=0%, 0<FB<10%, 10%≤FB<25%, and FB≥25%. 
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2.6.3 Measure of inequality 

SCI, for continuous variables, and ECI, for bounded variables, were estimated and tested using an 

author-modified version of the Stata command conindex to enable the pairwise testing of 

differences among groups of three (O’Donnell et al., 2016). 

2.6.4 Inequality determinants and decomposition 

RIF regression on EFB was applied to the CSES 2019 dataset, applying Stata commands rifhdreg 

developed by Rios-Avila (2020). Inequality disparities in ECI across years were decomposed using a 

two-step method by Firpo et al. (2009, 2018), which combines RIF regression and Oaxaca-Blinder 

decomposition on post estimates (Rios-Avila, 2020). 

3 Results 

3.1 Descriptive statistics 

Observations and percentages for exploratory variables at the household level by year are provided 

in Appendix Table 3. Subsequent sections only detail significant means and differences, unless noted 

as stable or constant over time. When unspecified, variations relate to the period 2009-19. 

3.1.1 Household characteristics 

From 2009-19, urban households doubled from 17.97%-37.79%, and Phnom Penh residents grew 

from 8.90%-14.62%, while Plain zone populations declined from 40.78%-35.26%. Larger households 

(>4 members) decreased from 51.94%-42.92%, as did households led by 13-34-year-olds from 

24.66%-17.00% and people without formal education from 25.01%-17.92%. Proportions of 

married/cohabiting and male household heads held steady (~79% and ~78%). Access to improved 

water sources and sanitation facilities notably increased from 45.40%-79.73% and 35.86%-80.36%, 

respectively. 

3.1.2 Healthcare needs and disease burden 

Households experiencing recent illness/injury rose from 44.74%-55.14%. Long-term illness rates held 

steady at ~11.8% between 2009-14 but reached 19.78% by 2019. From 2014-19, infectious diseases 

also escalated from 32.34%-37.85%, with non-respiratory conditions, especially malaria and dengue, 

becoming the major health concern in 2019, impacting 33.79% of households. Chronic and 

cardiovascular diseases affected 19.61% and 11.04% of households, respectively. Awareness and 

uptake of preventive health needs notably ascended, from 14.49%-23.84% and 10.87%-21.23% 

between 2014-19, while maternity care needs were reported by 2.73% of households in 2019. 
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3.1.3 Social health protection and healthcare-seeking 

Households seeking medical care for illnesses jumped from 35.45%-53.36%, and healthcare visits 

from 45.27%-56.31%, though per capita visits held at ~0.31. Utilization of biomedical professionals 

grew from 35.29%-52.46%, and per capita figures from 11.95%-17.65%. HEF coverage expanded 

from 1.59%-10.32% between 2009-14 and stabilized thereafter. By 2019, 14.92% of households had 

a member with an NSSF card. 

Reports of annual free healthcare access doubled from 4.97%-9.58%. Access to free healthcare due 

to HEF jumped from 2.03%-5.43% between 2009-14 but later fell to 3.65%. In 2019, 4.20% accessed 

free services through NSSF. Monthly free healthcare access rose from 2.31%-3.82%, albeit the 

increase was only significant between 2014-19. Free visits per capita grew from 0.0064-0.0119, or 

3.10%-4.95% of all visits (data not shown), respectively. 

3.1.4 Liabilities, vulnerability and coping strategies 

Household indebtedness dipped from 37.90%-31.55% between 2009-14, then increased to 34.47%. 

The average per capita loan soared from INT$352 to INT$4,483. Loans for illness-related reasons 

decreased from 3.83%-1.66%, but their per capita value in indebted households rose from INT$209 

to INT$1,847. School dropouts fell from 12.19%-7.55% (15-17-year-olds) and 3.92%-2.52% (6-14-

year-olds). 

From 2014-19, reliance on unspecified coping strategies fell from 14.92%-1.98% annually and 3.14%-

1.64% monthly. Meanwhile, ~15.68% of households consistently used savings for OOPHE, while 

borrowing for OOPHE reduced from 2.15%-1.62%. 

3.2 Financial burden 

Appendix Table 4 provides incidences of EFB across years and strata for all households. Appendix 

Table 3 also provides estimates of CHE using the WHO Method based on national capacity-to-pay as 

used in previous publications by Jacobs et al. (2016) and Fernandes Antunes et al. (2018). 

National EFB incidence and that across all quintiles escalated (Figure 1). The uptick was notably stark 

for EFB10, from 10.95%-17.92%, but still rose from 4.41%-7.29% for EFB25. In 2019, EFB10 and 

EFB25 impacted 24.29% and 10.86% of households in the lowest quintile, respectively. EFB10's rise 

was not significant for the wealthiest quintile, nor was EFB25's for the wealthiest two quintiles. 

Appendix Figure 1, illustrating EFB for households reporting healthcare consumption or needs, 

reflects similar trends. Here, national EFB10 and EFB25 in 2019 increased elevated to 31.51% and 

12.82%, respectively; for the lowest quintile, these figures peaked at 39.35% and 17.59%. 
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The remaining paragraphs present results limited to the incidence of EFB10 in 2019, as EFB25 

incidence patterns across strata and years remains similar. 

From 2009-19, EFB10 rose across all regions, jumping from 4.30%-7.33% in the capital (Phnom 

Penh), 12.08%-20.92% in other rural areas, and 7.51%-16.53% in other urban areas. In 2019, EFB10 

among fully-female households was 23.20% compared to 17.63% for other households. Incidence 

was also higher for households with married members under 18 years old at 23.04% vs 17.88%. 

Households with 3-4 members had the lowest incidence. 

Households headed by people living with some form of disability had a higher EFB10 of 29.42% vs 

16.70%. EFB10 inversely correlated with the household head's educational attainment, from 23.63% 

for those devoid of formal education to 3.99% among those surpassing high school education. A 

significantly elevated EFB10 of 20.14% was present in households led by widows/ers, whereas 

differences across other marital, ethnic, and gender categories were not significant. EFB10 was also 

higher among households with members living with disabilities, at 29.65% vs 15.53%. 

EFB10 was higher among HEF-card-holding households (across years), at 21.27% vs 17.53%. This 

counterintuitive pattern was also found for households reporting accessing free healthcare through 

HEF in the last 12 months, at 22.66% vs 17.74%. However, neither held significancy once stratified by 

wealth quintile. Incidence was lower among households that reported seeking healthcare in the last 

30 days without paying, at 7.70% vs 18.32%. Differences across NSSF card holding were not 

significant. Households with current loans had higher EFB10 incidence. So did households with 

illness-related loans, at 44.64% vs 17.47%. 

Evidently, households reporting any healthcare need or consumption had higher EFB10 incidences. 

The highest incidence was 57.37% among households with people suffering from neoplasms, and 

47.47% for injuries and trauma. When members were hospitalized, this rose to 70.31%. 

Households that reported relying on coping strategies in the 12 months prior to the interview or had 

15–17-year-old children dropping out of school also had higher EFB10 incidences. 

3.3 Inequality 

Table 1 provides the means, CIs, testing results and, when appropriate, medians for key variables on 

interest by year and absolute differences among all households. Appendix Table 5 provides the same 

table but for the sub-group of households reporting healthcare needs or consumption. For most 

variables, inequalities were more pronounced in the sub-group. However, as patterns are similar, this 

section only reviews results in the general population. 
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Inequality in EFB incidence across households has deepened and remained concentrated among the 

poorest households between 2009-19, from -0.027 to -0.113 for EFB10, and from -0.013 to -0.062 

for EFB25. Both EFB and CHE concentrated on the poorest households when using the revised 

consumption or wealth index scores. By contrast, using the old aggregate shows a concentration of 

CHE among the wealthy. The behaviour of these measures is illustrated with Lorentz concentration 

curves in Figure 2. 

Over time, the average and the median EXP more than doubled in constant terms. By 2019, EXP per 

household reached INT$1,578 and the median INT$1,194. Between 2009-14, EXP became more 

equitable, its SCI dropping from 0.314-0.275, but plateaued afterwards. 

Monthly OOPHE increased from INT$30.49 to INT$91.82 per household. The average FB rose from 

5.07%-7.67%. Inequality in OOPHE remained unchanged and concentrated among the wealthier 

households, reaching 0.083 in 2019. The concentrations were more pronounced in financing 

sources. Income-finance OOPHE’s SCI was 0.152, but for borrowing-financed OOPHE, it was 

concentrated among the poor at -0.0245. No significant difference was found in the distribution of 

OOPHE financed from savings and selling of assets. 

Liabilities sharply rose, particularly between 2014-19, from INT$1286.95 to INT$6,688.91 for all 

loans, and from INT$55.62 to INT$118.60 for illness-related loans. No significant inequality was 

found for illness-related liabilities across all years in contrast to overall loans, which were more 

concentrated among the wealthier households at 0.393 in 2019. 

Significant changes appeared in social health protection coverage and benefits distribution, albeit 

mainly between 2009-14. HEF or PAC card holding was concentrated among the poorest households 

across all years, reaching -0.217 in 2019. Poorest households benefited more from free healthcare in 

the 12 months prior to the interviews. However, the distribution remained unchanged between 

2009-19, despite an improvement from -0.086 to -0.173 between 2009-19. This V-shape trend in 

inequality was also found for HEF benefits in the last 12 months. 

From 2014-19, inequality in the burden of disease, measured by the number of household members 

reporting an illness or/and an injury, was significant, at approximately -0.04. Contrastingly, over that 

period, the distribution of long illnesses was equal. Inequality in needs for non-illness-related care 

only became significant in 2019. 

All healthcare-seeking measures concentrate on the poorest households from 2014 on. By 2019, 

inequality for healthcare visits was -0.022, seeking healthcare for reported illness or injury -0.041, 

medical healthcare seeking -0.026, and hospitalizations -0.097. Disease impairment, measured by 
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days of activity lost because of illness or injury, tended to disproportionally burden the poorest 

households over time, with inequality deepening from -0.059 to -0.139 between 2009-19. 

3.4 Determinants of the financial burden 

Table 2 shows the results of the ZIOL regression on FB expressed in odds ratios on the subsample for 

2019. This includes two sets of results, one for the zero-inflation and one for the FB levels. The zero-

inflated equation results can be interpreted as the likelihood or susceptibility of consuming 

healthcare. 

3.4.1 Susceptibility to out-of-pocket healthcare expenditure (zero-inflation equation) 

A higher susceptibility to healthcare spending is significantly associated with being in the wealthiest 

quintile versus the poorest (OR 4.189), belonging to a large household of seven or more members 

compared to 3-4 members (OR 2.564), and residing in a household headed by individuals aged 17-24 

years (OR 3.718) or 25-34 years (OR 2.930) versus 35-44 years. Higher susceptibility is also observed 

in households utilizing NSSF-free healthcare in the past 12 months (OR 2.885) and those reporting a 

member's illness/injury (OR>10). Conversely, residing in urban dwellings (OR 0.548), having 

members aged 60 years or above (OR 0.450), and being led by a divorced or separated head, in 

contrast to married (OR 0.104), are factors related to a lower susceptibility. 

3.4.2 Level of financial burden (ordered logit equation) 

Households outside Phnom Penh are likelier to have a higher FB (ORs>1). However, households living 

in urban areas are less likely to have higher levels (OR 0.841). Those in the three highest quintiles are 

less likely to experience a higher FB than the poorest households. Compared to households with 3-4 

members, smaller households are more likely (ORs>1), and households with seven or more members 

are less likely (OR 0.601). 

Holding a HEF card is associated with a lower likelihood of higher financial burden (OR 0.721). 

However, having at least one household member holding an NSSF card does not significantly 

influence the odds. Unsurprisingly, having benefited from free healthcare in the last month for at 

least one household member is associated with a lower likelihood of high levels of FB. 

Having members suffering from prolonged illnesses and needing prevention services is associated 

with an increased likelihood of higher FB levels (OR 1.235). So are neoplasms prevalence (OR 2.301), 

endocrine, metabolic and digestive infectious diseases (OR 1.738), and injuries/trauma (OR 1.709). 

Furthermore, the need for preventive services is positively associated with FB levels (OR 1.355). 

Activity impairment (OR 1.038), seeking healthcare of any sort (OR 1.064), medical healthcare (OR 

1.893), and inpatient days per hospitalization (OR 1.430) are associated with higher FB levels. 
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The association with the financial source of OOPHE is significant and increased from savings (OR 

1.284), to borrowing (OR 4.710), to selling of assets (OR 8.400). Children out of schooling are not 

significantly associated with households’ FB. 

3.4.3 Individual financial burden levels probabilities (overall model) 

Table 3 provides the summary statistics for the four outcomes considered in our ZIOL regression 

analysis. Households without OOPHE expenditure (FB=0%) represent 46.47% of the sample. 

Households with FB under 10% (0<FB<10%) account for 35.61%. Of the remaining, 10.63% 

experience FB between 10% and under 25% (10%≤FB<25%), and 7.29% have to cope with FB over 

25% (25%≤FB). 

To assess the impact of individual variables with significant effects on the level of FB, we estimated 

the contrasted predicted probabilities (marginal effects differences) of these on the entire model at 

each outcome. Table 4 provides the results of the estimations on categorical variables. Results for 

continuous variables are illustrated with charts. One may note that the sum of the probabilities for 

the four outcomes is one for predictive margins and zero for contrasted predictive margins. 

Households living outside Phnom Penh and in rural areas have significantly higher probabilities of 

experiencing FB above 10% (10%≤FB<25% and 25%≤FB). Living in rural dwellings also significantly 

reduces the probability of no FB, but it does not affect the probability of FB under 10%. 

Compared to the poorest quintile, households in the three wealthiest quintiles are significantly more 

likely to experience FB under 10% and less likely to have to cope with FB over 10%. Significant 

differences in probabilities for no FB were only found with the fourth quintile. No differences in the 

probability of outcomes were found with the second poorest quintile. 

No significant differences were found between the reference households (3-4 members) and those 

with 5-6 members, or across household sizes on the probability of no FB. However, smaller 

households (≤2 members) are less likely to have FB under 10% and more likely to have FB over 10%. 

The pattern is inverted for larger households (≥7 members). 

HEF households are more likely to have no and under 10% FB, and less likely above the 10% 

threshold. Figure 3 illustrates results for HEF households in different outcomes. As could be 

expected, benefiting from household benefiting from free healthcare have significantly higher 

probabilities of no FB and lower FB across all thresholds. 

Prevalence of neoplasms or endocrine, metabolic, and digestive diseases significantly, the need for 

non-illness-related healthcare lessens the likelihood of no and under 10% FB, and increase the 
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probability of outcomes above 10%. Similar patterns were seen with reported preventive needs and 

injuries/trauma, though the latter does not significantly impact the probability of FB above 25%. 

When relying on OOPHE funding via savings, borrowing, or asset and production sales, households 

are significantly less likely to have had no or under 10% FB, and more likely to exceed the 10% and 

25% thresholds. 

Figure 4 illustrates the probabilities (predictive margins) for the four outcomes against inpatient days 

per hospitalization. Under four days, the probability of a household experiencing FB under 10% 

remains under the probability of EFB10. Above five days, households are more likely to experience 

EFB25 than lower burdens. Above 15 days, the most likely outcome for any household is to 

experience EFB25. 

Figure 5 illustrates how having household members seeking medical healthcare increases the 

probability of higher FB outcomes. With three members seeking medical healthcare, the probability 

of a household experiencing FB under 10% is still higher than that of experiencing EFB. However, 

from 4 members on, a household is most likely to experience EFB25. 

3.5 Decomposition of inequality variation between 2014-19 

In complement to the below decomposition analysis results, the reader will find in the Appendix 

results from determinants analysis on EFB inequality for 2019 using RIF regression on ECI of EFB10 

and EFB25. These results guided the construction of our Oaxaca-Blinder decomposition model. The 

results of both analyses are consistent. 

Appendix Table 7 and Appendix Table 8 provide the results of the Oaxaca-Blinder decomposition on 

RIF of the ECI differences between 2014-19 for EFB10 and EFB25, respectively. Results are segmented 

into ŜƴŘƻǿƳŜƴǘǎ ŦƻǊ ƳŜŀƴǎ όΨŜȄǇƭŀƛƴŜŘΩύΣ ŀƴŘ ŜŦŦŜŎǘǎ ŀƴŘ ƛƴǘŜǊŀŎǘƛƻƴǎ όΨǳƴŜȄǇƭŀƛƴŜŘΩύΦ Overall 

όΨǘƻǘŀƭΩύ ǊŜǎǳƭǘǎ ŦǊƻƳ ŎƻƳōƛƴŜŘ ŜȄǇƭŀƛƴŜŘ ŀƴŘ ǳƴŜȄǇƭŀƛƴŜŘ ŎƻƴǘǊƛōǳǘƛƻƴǎΦ 

The tables display the means for independent variables, coefficients, testing results, and the 

contribution to total ECI variation by factor [% diff]. The latter are provided in brackets in the 

remaining paragraphs. We deem the overall contributions as significant only if both the explained 

and unexplained contributions are also significant. 

Figure 6 and Figure 7 illustrate the results of the decomposition analysis on inequality for EFB10 and 

EFB25, respectively. The figures only include data labels for significant results (p-values≤0.05). 
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9.2 Supplementary tables 
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Appendix Table SIII.1: Descriptive statistics of explanatory variables (observations, percentage of households [%]). Source: 
authors’ calculations. 

  Survey year 

  2009 2014 2019 

Strata Obs. % Obs. % Obs. % 

Geographic strata       
Region       
  Capital 1,113 8.90% 2,002 11.31% 925 14.62% 
  Other urban 1,332 9.69% 1,896 11.23% 2,820 23.17% 
  Other rural 9,525 81.41% 8,192 77.46% 6,330 62.21% 
Zone       
  Phnom Penh 1,113 8.90% 2,002 11.31% 925 14.62% 
  Plain 4,993 40.78% 4,127 37.51% 3,200 35.26% 
  Tonle Sap 3,549 30.22% 3,383 30.62% 2,870 28.90% 
  Coastal 838 7.30% 600 7.16% 980 6.34% 
  Plateau/Mountain 1,477 12.80% 1,978 13.40% 2,100 14.88% 
Urban/Rural area       
  Rural 9,585 82.03% 8,348 78.64% 6,330 62.21% 
  Urban 2,385 17.97% 3,742 21.36% 3,745 37.79% 

Socio-economic strata       
Wealth quintile       
  Poorest 2,343 20.00% 2,217 20.01% 2,210 20.01% 
  Second 2,375 20.00% 2,205 20.00% 1,975 20.00% 
  Middle 2,359 20.00% 2,303 20.00% 1,987 20.00% 
  Fourth 2,396 20.00% 2,401 20.00% 1,947 20.00% 
  Wealthiest 2,491 20.00% 2,964 20.00% 1,956 20.00% 

Household (HH) structure       
Household size [number of members]       

  1-2 1,220 10.11% 1,443 11.93% 1,242 12.47% 
  3-4 4,557 37.96% 5,199 43.06% 4,435 44.61% 
  5-6 4,179 34.99% 4,037 33.41% 3,321 32.70% 
  7 and above 2,014 16.95% 1,411 11.60% 1,077 10.22% 

Other household characteristics       
Married members under 18 years old 86 0.74% 62 0.53% 74 0.65% 
Fully female household 595 4.89% 724 5.98% 492 5.25% 

HH head characteristics       
Age group       

  13-24 478 4.08% 247 2.17% 184 1.66% 
  25-34 2,435 20.58% 2,284 19.50% 1,590 15.34% 
  35-44 3,074 25.60% 2,655 22.00% 2,504 24.46% 
  45-54 2,822 23.48% 3,066 25.08% 2,339 23.28% 
  55-65 1,889 15.64% 2,300 18.57% 2,064 20.37% 
  65 and above 1,272 10.61% 1,538 12.67% 1,394 14.89% 

Education level       
  No class 2,930 25.01% 2,584 22.71% 1,830 17.92% 
  Primary partial 4,364 36.67% 4,092 35.71% 3,889 37.90% 
  Primary complete 936 7.78% 941 7.86% 795 8.01% 
  Secondary lower partial 2,457 20.36% 2,498 20.08% 2,059 20.77% 
  Secondary lower completed 178 1.43% 234 1.77% 167 1.73% 
  Secondary upper partial 797 6.44% 922 6.61% 746 7.68% 
  Secondary upper completed 133 1.06% 404 2.83% 264 2.40% 
  Higher level 156 1.25% 406 2.42% 319 3.60% 

Ethnicity       
  Khmer 11,484 95.74% 11,634 96.07% 9,564 95.67% 
  Cham 306 2.57% 236 2.11% 218 2.19% 
  Other 180 1.68% 220 1.82% 293 2.14% 

Marital status       
  Married/in cohabitation 9,486 79.35% 9,361 77.74% 8,120 79.57% 
  Divorced/Separated 379 3.16% 312 2.53% 223 2.20% 
  Widowed 1,880 15.57% 2,193 17.93% 1,563 16.46% 
  Never married or in partnership 225 1.92% 224 1.80% 169 1.77% 

Gender, male 9,380 78.44% 9,357 77.71% 8,058 78.50% 
Disabled 1,670 14.13% 945 8.00% 963 9.55% 
Handicapped 1,670 14.13% 945 8.00% 882 8.76% 

Water and sanitation       
Access to improved water 5,508 45.40% 6,817 52.55% 7,880 79.73% 
Access to improved sanitation 4,419 35.86% 7,399 57.68% 7,859 80.36% 

Social health protection coverage (card holding)       
Health Equity Fund (HEF) or Priority Access Card 189 1.59% 1,145 10.32% 1,082 10.34% 
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  Survey year 

  2009 2014 2019 

Strata Obs. % Obs. % Obs. % 
National Social Security Fund (NSSF) - .% - .% 1,440 14.92% 

Free healthcare       
Free healthcare in the last 12 months 579 4.97% 914 8.34% 958 9.58% 
HEF free healthcare in the last 12 months 359 3.03% 595 5.43% 387 3.65% 
Local poor list healthcare in last 12 months 294 2.49% 463 4.18% 269 2.66% 
NSSF free healthcare in the last 12 months - .% - .% 393 4.20% 
Other free healthcare in the last 12 months 291 2.49% 160 1.45% 73 0.71% 
Reported free care excl. transportation in the last 30 days 

[OOPHE=0] 270 2.31% 307 2.63% 387 3.82% 
Vulnerability       

Accidents in last 12 months 8,081 67.19% 253 2.15% 415 4.21% 
Disability/impairment prevalent 2,769 23.30% 1,706 14.47% 1,702 16.89% 
Handicap prevalent     1,587 15.74% 

Liabilities       
Indebted (unspecified reason) 4,498 37.91% 3,604 31.55% 3,638 34.47% 
Indebted because of illness 454 3.83% 277 2.41% 154 1.66% 

Disease prevalence in the last 30 days       
Healthcare needs or consumption reported 5,706 47.80% 5,889 50.41% 5,787 56.86% 
Illness or injury 5,340 44.74% 5,801 49.67% 5,613 55.14% 
Long illness (>1 year) 1,403 11.86% 1,396 11.84% 1,997 19.79% 
Non-illness-related care needed 1,622 13.94% 1,779 14.49% 2,274 23.84% 

Maternity care (Ante- & postnatal care, delivery) 319 2.72% 168 1.50% 284 2.73% 
Prevention (Vit A, deworming, immunization, health 

checks) 195 1.63% 1,351 10.87% 1,997 21.23% 
Other healthcare (non-illness or injury-related) 1,164 10.06% 307 2.49% 72 0.63% 

Health condition 5,340 44.74% 5,801 49.67% 5,613 55.14% 
Infectious diseases - - 3,783 32.34% 3,919 37.85% 

Respiratory infectious diseases - .% 2,268 18.96% 513 4.88% 
Other infectious diseases - .% 1,877 16.49% 3,493 33.79% 

Chronic diseases     1,933 19.61% 
Neoplasms - .% - .% 104 1.00% 
Endocrine, metabolic, and digestive diseases - .% - .% 604 5.92% 
Circular system diseases - .% - .% 1,062 11.04% 
Other chronic diseases - .% - .% 261 2.60% 

Other or undiagnosed diseases 5,340 44.74% 2,346 20.13% 95 0.87% 
Injuries/Trauma   25 0.22% 138 1.41% 

Healthcare seeking in the last 30 days       
Healthcare sought (any providers) 5,407 45.27% 5,781 49.51% 5,731 56.31% 
Healthcare for illness/injury sought 4,269 35.45% 5,633 48.31% 5,448 53.36% 
Medical healthcare sought 4,238 35.29% 5,174 43.96% 5,351 52.46% 
HH members hospitalized - .% 423 3.69% 576 5.46% 

Disease impairment in the last 30 days       
HH members stopping of activities (any) 920 7.74% 599 5.28% 727 7.09% 
HH members stopping activities without hospitalization 920 7.74% 411 3.60% 491 4.80% 

Excessive financial burden from healthcare (EFB) incidence in the 
last 30 days       

At 10% of consumption, excluding out-of-pocket 
expenditure 1,306 10.95% 1,436 12.77% 1,850 17.92% 

At 25% of consumption, excluding out-of-pocket 
expenditure 529 4.41% 557 5.04% 742 7.29% 
Catastrophic health expenditure (CHE) in the last 30 days       

 At 40% of national capacity-to-pay [WHO method] 607 5.08% 547 4.90% 784 7.60% 
Coping strategies       

Coping strategy exhausted between 1-12 months - .% 1,636 14.90% 51 0.47% 
Coping strategy in the last 12 months - .% 1,639 14.92% 211 1.98% 
Coping strategy in the last 30 days - .% 339 3.14% 174 1.64% 
Children 6-14 years old out of schooling prevalent 469 3.93% 303 2.64% 255 2.52% 
Children 15-17 years old out of schooling prevalent 1,449 12.19% 1,081 9.47% 793 7.55% 

Out-of-pocket healthcare expenditure (OOPHE) funding sources 
in the last 30 days       

Income - .% 3,895 32.50% 4,362 42.99% 
Savings - .% 1,770 15.78% 1,655 15.59% 
Borrowing - .% 241 2.15% 158 1.62% 
Selling of assets and production - .% 95 0.84% 34 0.33% 
Other unreported - .% 165 1.37% 164 1.59% 
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Appendix Table SIII.2: Determinants analysis results of excessive financial burden inequality using a recentered influence 
function regression on Erreygers Concentration index on 2019 data, rescaled to 100. Source: authors’ calculations. 

  Excessive Financial Burden (EFB) 
  Consumption threshold 

Dependent variables 10% 
  

25% 
 

Result Effect Margins 
 

Effect Margins 
 

  coef dydx(a) y+dy coef dydx(a) y+dy 
Independent variables 

      

Geographic strata 
      

Zone [dummy]       
  Phnom Penh -13.83** 1.23% -11.42 -8.068** 1.31% -6.25 
  Plain 0.786 -0.07% -11.27 -0.650 0.11% -6.18 
  Tonle Sap 2.781 -0.25% -11.25 1.054 -0.17% -6.16 
  Coastal 0.638 -0.06% -11.28 -0.563 0.09% -6.18 
  Plateau/Mountain (omitted)   (omitted)   

Urban areas (base: rural) 4.967* -0.44% -11.23 3.970** -0.64% -6.13 
Household (HH) structure       

Household size [number of members] (base: 3-4)       
  1-2 7.824* -0.69% -11.20 -0.0919 0.01% -6.18 
  5-6 0.565 -0.05% -11.28 0.599 -0.10% -6.17 
  7 and above 0.227 -0.02% -11.28 0.523 -0.08% -6.17 

Children under 5 years old [% of HH members] -0.106 0.94% -11.39 -0.0588 0.95% -6.23 
Older persons over 60 years old [% of HH members] 0.136** -1.21% -11.15 0.0828* -1.34% -6.09 
Disabled/impaired members [% of HH members] -0.114 1.01% -11.40 -0.109# 1.77% -6.28 

HH head characteristics       
Education level (base: no education/class)       

  Primary partial 4.715# -0.42% -11.23 -1.169 0.19% -6.19 
  Primary complete 1.222 -0.11% -11.27 -4.637# 0.75% -6.22 
  Secondary lower partial 3.239 -0.29% -11.25 -2.329 0.38% -6.20 
  Secondary lower completed -4.142 0.37% -11.32 -3.151 0.51% -6.21 
  Secondary upper partial -3.439 0.30% -11.32 -4.302 0.70% -6.22 
  Secondary upper completed -7.178 0.64% -11.35 -5.323# 0.86% -6.23 
  Higher level -14.52** 1.29% -11.43 -8.907** 1.44% -6.26 

Social health protection coverage (card holding) [dummy]       
Health Equity Fund (HEF) or Priority Access Card 3.194 -0.28% -11.25 2.472 -0.40% -6.15 
National Social Security Fund (NSSF) 0.448 -0.04% -11.28 -1.161 0.19% -6.19 

Healthcare needs in last 30 days [% of HH members = per 100 capita]       
Long (chronic - >1 year) illness -0.178 1.58% -11.46 -0.0919 1.49% -6.27 
Disease       

Infectious diseases       
Endocrine, metabolic and digestive diseases -0.212 1.88% -11.49 -0.261# 4.23% -6.44 
Respiratory infections -0.362** 3.21% -11.64 -0.287** 4.65% -6.46 
Other infections -0.350** 3.10% -11.63 -0.278** 4.50% -6.45 

Chronic diseases       
Neoplasms -0.0446 0.40% -11.33 -0.226 3.66% -6.40 
Circular system diseases -0.308* 2.73% -11.59 -0.0856 1.39% -6.26 
Other chronic diseases -0.544* 4.82% -11.83 -0.397* 6.43% -6.57 

Injuries/Trauma -0.691# 6.12% -11.97 -0.487# 7.89% -6.66 
Non-illness-related care       

Maternal health (Ante- & postnatal care, delivery) -0.0850 0.75% -11.37 0.222 -3.60% -5.95 
Prevention (Vit A, deworming, immunization & health checks) 0.248** -2.20% -11.03 0.179** -2.90% -6.00 

Healthcare seeking in the last 30 days [per 100 households]       
Hospitalizations [members] -0.172* 1.52% -11.45 -0.202* 3.27% -6.38 
Days where activities were stopped because of disease -0.00156 0.01% -11.28 -0.00126 0.02% -6.18 
Inpatient days per hospitalization 0.0151 -0.13% -11.27 0.0155 -0.25% -6.16 

Free healthcare [per 100 households]       
Reported free care (exempted persons), excluding transportation 
in the last 30 days (OOPHE=0) 

0.142** -1.26% -11.14 0.0812** -1.32% -6.09 

Liabilities [INT$(2011) per 100 capita]       
Loans (unspecified reason) -0.0172 0.15% -11.30 -0.0123* 0.20% -6.19 
Loans for illness 0.279* -2.47% -11.00 0.0845 -1.37% -6.09 

Consumption in the last month (30.4 days)        
Total consumption excl. OOPHE 
[INT$(2011) per 100 capita] 

-1.682** 14.91% -12.96 -0.630** 10.20% -6.80 

Out-of-pocket health expenditure (OOPHE) in the last month (30.4 days)       
OOPHE [INT$(2011) per 100 capita] 7.207** -63.88% -4.08 3.936** -63.75% -2.24 

Out-of-pocket healthcare expenditure (OOPHE) funding sources 
in last 30 days [% of OOPHE] 

      

Savings-financed OOPHE -0.127** 1.13% -11.41 -0.0589* 0.95% -6.23 
Borrowing-financed OOPHE -0.885** 7.84% -12.17 -0.617** 9.99% -6.79 
Selling-assets-production-financed OOPHE -1.190** 10.55% -12.47 -0.739 11.97% -6.91 
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  Excessive Financial Burden (EFB) 
  Consumption threshold 

Dependent variables 10% 
  

25% 
 

Result Effect Margins 
 

Effect Margins 
 

  coef dydx(a) y+dy coef dydx(a) y+dy 
Independent variables 

      

Other-and-unreported-financed OOPHE  -0.331** 2.93% -11.61 -0.236* 3.82% -6.41 

Constant -1.192 10.57% -12.47 3.426 -55.49% -2.75 

Mean RIF (y)~=ECI#100 -11.282     -6.1742     
Observations 10,069     10,069     
R-squared 0.050     0.045     

Erreygers Concentration index (y) -0.113**     -0.062**     

Results of statistical testing are marked according to the test’s P-value: **P-value<0.01; *P-value<0.05; and, #P-value< 0.1. 
(a) dy for categorical variables calculated for a variation of 1% of the category; dy for continuous variables calculated for a variation of 1 unit  
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