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Abstract

We use the 2004 and 2009 Cambodia Socio-Economic Surveys to measure the impact of 
user fees, health equity funds, the government health subsidy scheme, vouchers and various 
combinations of these policies on household health spending. Employing a difference-in-
differences estimator and a two part model, we fi nd that health equity funds and vouchers 
help to reduce household health spending whereas user fees and the government health 
subsidy scheme are unlikely to reduce household health spending as was originally designed. 
Continuation and expansion of health equity funds and voucher schemes is defi nitely crucial 
for Cambodia. The results also highlight the need for further policy-relevant research to 
improve the effectiveness of user fees and the government health subsidy scheme.

Key words: household health expenditure, user fees, health equity funds, difference-in-
differences, two-part model.
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1. Introduction

The signing of the Paris Peace Agreements on 23 October 1991 offi cially marked the end of 
the civil war that lasted more than twenty years in Cambodia. The Agreement allowed the 
United Nations to oversee the country’s political and economic management from 1991 until 
1993. Under the direct supervision of the United Nations Transitory Authority in Cambodia 
(UNTAC), the fi rst general election was held in May 1993. However, factional fi ghting broke 
out in July 1997, leading to high tension between the ruling party and main opposition party. 
With the surrendering of the last remnants of the Khmer Rouge, the general election in July 
1998 fi nally brought peace and stability to Cambodia. 

The health system has been gradually restored. Before the fi rst general election, healthcare 
was offi cially provided free of charge for all patients at public health facilities. In 1996-97, 
health sector funding accounted for 12 to 13 percent of GDP—the largest share among Asian 
developing countries (Bitran et al. 2003). Even so, at 0.3 annual contacts per capita, public 
health service utilisation was still extremely low (MOH 1999). This was mainly due to the low 
offi cial salaries of public service providers and insuffi cient budget to cover the running costs 
of service delivery (Jacobs and Price 2004).1 At the time, out-of-pocket spending played the 
largest role in health sector fi nancing—amounting to 82 to 84 percent of the total, followed by 
offi cial development assistance 8 to 12 percent, the government 4 to 5 percent and NGOs 2 to 
3 percent (Bitran et al. 2003).

To formalise cost recovery in the form of user fees (UF), the Ministry of Health (MOH) 
introduced the National Charter on Health Financing in 1996, authorising public health facilities 
to collect UF from all patients except the poorest. This initiative had three goals: “to reduce the 
unoffi cial charges and household out-of-pocket expenditures, to improve the quality of care 
through increased and timely availability of medical supplies, and to motivate staff through 
performance-related payment funded by fees” (Bitran et al. 2003, 2). To achieve these goals, 
the government allocated 49 percent of UF revenues for health facility staff salaries, 50 percent 
for non-salary operating costs and 1 percent for the National Treasury. 

Cognisant of the ineffectiveness of the UF exemption programme and the fi nancial burden of 
rising out-of-pocket medical expenses, since the early 2000s, the government and its development 
partners have continued to introduce various approaches including health equity funds (HEF), 
community-based health insurance (CBHI), vouchers (VO) and social health insurance. 

Since health sector reform started in 1996, several studies have attempted to assess the effects 
of UF on health service access (Wilkinson, Holloway and Fallavier 2001; Barber, Bonnet and 
Bekedam 2004; Jacobs and Price 2004; Hardeman et al. 2004; Meessen and Van Damme 2004; 
Meessen et al. 2006; Jacobs and Price 2008; Khun and Manderson 2008), equity (Wilkinson, 
Holloway and Fallavier 2001), out-of-pocket spending (Barber, Bonnet and Bekedam 2004), 
health facility performance (Wilkinson, Holloway and Fallavier 2001; Akashi et al. 2004; 
Barber, Bonnet and Bekedam (2004) and health service provider attitudes (Akashi et al. 2004). 
These studies found both positive and negative effects of UF.  

1 In the late 1990s, Cambodian government offi cials received a monthly salary of approximately USD15. 
However, the monthly living cost for an average family of fi ve in Phnom Penh was USD200 to USD300 (MOP 
1997). This evidence suggests that government offi cials including public health professionals were unable to 
rely on their salary alone to support their family. To make a minimum living, they had to seek additional income 
in the private sector and/or demand unoffi cial payments from patients. 
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Other studies examine the impact of HEF on the utilisation of public health facilities by the poor 
(Hardeman 2001; Hardeman et al. 2004; Annear et al. 2006; Men and van Pelt 2006; Biacabe 
2008; Criel et al. 2008), household health expenditure (Ir 2004, 2008; Van Damme et. al. 2004; 
van Pelt 2006), impoverishment and indebtedness (van Pelt 2006; Men and van Pelt 2006; Ir 
2008; van Pelt 2008; MOH 2009), the quality of health services (Nguyen 2004; van Pelt 2006; 
Ir 2008; van Pelt 2008), healthcare-seeking behaviour (Van Damme et al. 2004; Annear et al. 
2006; Jacobs and Lot 2006; Jacobs and Price 2006, 2008; Keller, Thome and Dekestier 2008)
and other implementation arrangements including targeting of the poor (Hardeman et al. 2004) 
and attitudinal changes of health facility staff towards the poor (Nguyen 2004; Jacobs and Lot 
2006; Annear et al. 2006, 2008; Ir 2008; van Pelt and Morineau 2008; Jordanwood, van Pelt 
and Grundmann 2009). The main fi ndings of these studies reveal that HEF have increased 
the utilisation of public health facilities especially by the poor, reduced out-of-pocket health 
expenditure, prevented borrowing or selling or pawning of assets for healthcare, improved the 
quality of health services for the poor, created incentives for staff to treat poor patients as equal 
to the non-poor, and motivated the poor to use public health facilities. However, as Annear 
(2010) points out,evidence regarding the impact of HEF on household health expenditure, 
impoverishment and indebtedness is very limited and incomplete and that on the improvement 
of the quality of health services for the poor is mixed. 

Few studies have focussed on CBHI and voucher schemes. Phoung (2010) examined how 
CBHI can improve household access to healthcare while Ozawa (2010) looked at household 
and healthcare providers’ behaviours in response to CBHI. Their study fi ndings were not 
defi nitive, however. Phoung (2010) also identifi ed a potential link between CBHI and HEF 
and increased healthcare utilisation. The most recent study conducted by Van de Poel et al. 
(2013) found that vouchers raise the utilisation of postnatal care and universal vouchers have a 
signifi cant positive impact on antenatal care.

2. Literature review
A considerable amount of literature has been published on health fi nancing in Cambodia since 
the health sector reformed in the late 1990s. To assess the impact of the introduction of user 
fees (UF), Jacobs and Price (2004), using data from Kirivong operational district, compared 
data before and after introduction of the UF scheme. They found that UF created a “medical 
poverty trap”, though this fi nding drew on descriptive analysis only. Using hospital data, patient 
and provider surveys and provider focus group discussions, Akashi et al. (2004) assessed 
the impact of UF in a public hospital—the National Maternal and Child Health Center—on 
patient utilisation, revenue and expenditure, quality of hospital services, provider attitudes, 
low-income patients and the government. The study found that patient satisfaction with the 
UF system was 92.7 percent and the number of outpatients had doubled. The average monthly 
number of babies delivered at hospital increased signifi cantly from 319 before the introduction 
of the system to 585 three years later. Hospital revenues also increased. 

Hardeman et al. (2004), using data compiled from September 2000 to September 2002, assessed 
the impact of HEF on poor households’ access to healthcare in Sotnikum operational district, 
Siem Reap province. They found that HEF improved fi nancial access for the poor, but the poor 
continued to face many constraints to timely access. Operated by an NGO, the HEF scheme in 
Sotnikum health district was cost-effective with minimal leakage to the non-poor. Barber, Bonnet 
and Bekedam (2004), through a case study of Takeo provincial referral hospital, used secondary 
data to investigate to what extent UF can reduce out-of-pocket spending and promote fi nancial 
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stability. The study revealed that before UF was introduced, out-of-pocket spending for inpatient 
admission was USD15 to USD30 (without drugs) even though the offi cial hospital fee was only 
USD9.30 (with drugs, laboratory and imaging services), implying that the fi xed inpatient fee was 
approximately 65 percent less than under-the-table payments. They concluded, therefore, that 
UF has signifi cantly reduced out-of-pocket expenses. Ir (2004) used patient surveys conducted 
in 2000 and 2003 in Sotnikum and six other operational districts (Thma Puok, Svay Rieng, 
Kirivong, Takeo, Phnom Penh and Siem Reap) to capture the effect of HEF on household health 
expenditure. The results indicated that out-of-pocket health spending for both HEF benefi ciaries 
and non-benefi ciaries dropped substantially between 2000 and 2003; however, the study did not 
determine to what extent the decline may have been attributable to HEF. 

Jacobs and Price (2006) used data compiled from September 2000 to September 2002 to assess 
the impact of HEF on out-of-pocket health expenditure in Kirivong operational district, and 
concluded that direct costs associated with seeking care were lower for HEF benefi ciaries 
(USD5.7) than for non-benefi ciaries (USD11.3). Annear et al. (2006) looked at contracting, 
HEF and CBHI and used information collected from 33 health operational districts. They 
found that all three schemes addressed different barriers to health services access to some 
extent but could not, even if taken together, overcome all barriers. The analysis indicates that 
HEF schemes are the most effective for providing increased health coverage for the poor and 
for the alleviation of poverty. Jacobs, Lewis and Oeun (2007) evaluated the effects of a UF 
scheme on healthcare-seeking behaviour and out-of-pocket expenditure at Kirivong referral 
hospital by comparing fee-exempted and fee-paying patients. The study found that the direct 
costs of seeking healthcare were USD4.3 for fee-exempted patients and USD15.3 for fee-
paying patients. Annear et al. (2007) assessed the impact of UF, HEF, CBHI and contracting in 
Phnom Penh municipality hospital and Angroka operational district using administrative data, 
survey data and qualitative information. The study concluded that HEF and CBHI (run by SKY 
health insurance project) reduced treatment costs and improved access to services, but the UF 
scheme excluded the poor from health services: due to cost, many poor people did not attend 
health facilities when needed. Khun and Manderson (2008) conducted a case study in two 
villages to investigate the impact of UF on admission rates for dengue fever. Using quantitative 
and qualitative data, they concluded that the introduction of UF and limited application of 
fee exemptions severely affected the utilisation of public health facilities. Costs were often 
catastrophic, exacerbating the extreme poverty of those least able to afford medical treatment.

Ir re-examined the effectiveness of HEF in four hospitals in Kompong Cham by conducting 
a bed census in May 2006 (546 observations) and a follow-up bed census in February 2008 
(553 observations). From the simple descriptive statistics of the two surveys, he concluded that 
health expenditure among HEF-eligible inpatients has increased signifi cantly. More recently, 
Annear (2010, iv), having conducted a comprehensive review of published and unpublished 
literature on HEF during 2001–10, concludes “There is little direct evidence on the impact of 
HEF on household health expenditures”. Flores et al. (2011) used Cambodian Socio-Economic 
Surveys (CSES) of 2004, 2007, 2008 and 2009 and the geographic distribution of HEF in 
Cambodia to identify their impact on out-of-pocket payments. The study found that among 
households with some out-of-pocket payments, HEF coverage reduces the amount by 29 percent 
on average. The effect is larger for households that are poorer, mainly use public healthcare 
services and live closer to a district hospital. HEF schemes are more effective in reducing out-
of-pocket payments when they are operated by an NGO rather than the government, and when 
they operate in conjunction with public health services contracting. HEF coverage reduces 
household health-related debt by around 25 percent on average.
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Given the limited evidence on the effects of health fi nancing policies on household health 
expenditures, previous studies very likely drew on case studies of referral hospital admissions that 
used refl exive comparisons without taking household characteristics and other unobserved effects 
into account.2 Towards bridging this knowledge gap, our study aims to provide robust evidence on 
the impact of health fi nancing policies on household health expenditure by using data from CSES 
2004 and 2009 and applying advanced econometric methods, i.e. difference-in-differences and two-
part model. Importantly, our study intends to measure the combined effects of UF, HEF and VO on 
household health expenditure. This kind of empirical study is very new in Cambodia.

3. Health fi nancing policies in Cambodia
Cambodia’s health system is fi nanced by the government, development partners and private 
household expenditure. In the early 1990s, there was no formal fee system in public health 
facilities but informal fees were widely charged; in the case of serious illness, household health 
expenditure could reach several hundred US dollars. There was no health insurance. During that 
period, health sector reform mainly focused on generating additional resources through user 
fees (UF) to supplement the low salaries of public health workers and introducing management 
reforms used in the private sector into the public health system. 

Progress has been made towards the establishment of the 1996 National Health Financing 
Charter, which authorised the collection of UF at public health facilities for all users, except 
the poorest, with the expectations of reducing the service cost mainly under-the-table charges, 
increasing public health services utilisation, improving service quality and boosting staff 
motivation. As of 2013, the majority of public health facilities were formally implementing 
UF (MOH 2013). Evidence showed that fi xed and offi cial UF not only contributed to increases 
in the utilisation of public health facilities but also promoted fi nancial sustainability (Barber, 
Bonnet and Bekedam 2004). However, some studies (e.g. Meessen and van Damme 2004; 
Jacobs and Price 2008; Health Economic Taskforce 2000) caution that this scheme has often 
failed to reach the poor; indeed, per capita household health expenditure increased signifi cantly 
from USD17 in 1993 to USD25 in 2005 (MOH 2008). This fi nding has raised great concern 
regarding equitable access to health services in Cambodia. 

To address these concerns, a health equity fund (HEF) scheme was introduced by international 
NGOs in 2000.3 Primarily designed to provide access to health services and to protect the poor 
from catastrophic health expenditures (MOH 2008), the HEF benefi t package covered part or 
full costs of medical services, transport, food for patients and carers, and funeral costs (Flores 
et al. 2011). Assessments showed that HEF improved access to health services for the poor 
(Hardeman et al. 2004), reduced out-of-pocket spending and household health-related debt 
(Flores et al. 2011) and increased public health facilities utilisation (Noirhomme et al. 2007). 
Later studies, however, raised concerns about the long-term sustainability of the HEF scheme 
(see, for example, Tangcharoensthien et al. 2011). In addition to HEF, the government created 
its own subsidy scheme (SUBO) for the poor in 2006. The scheme aims to ease fi nancial 
barriers preventing the poor from accessing and using public health facilities by compensating 
healthcare providers for the cost of certain health services used by the poor. SUBO is fully 
fi nanced by the national budget under the MOH (MOH 2013). 

2 The refl exive comparison method requires that base line and follow-up surveys be conducted before and after 
intervention so that impact can be  measured by changes in outcome indicators (Ravallion 1999).

3 Health equity fund schemes funded by the World Health Organization and the UK were piloted in Phnom Penh 
and in two squatter urban areas in 2000 (Annear et al. 2008). 
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Voluntary community-based health insurance (CBHI) schemes have been introduced to provide 
further risk pooling. These were initially piloted in four locations in Kandal province in 1998 
by a French NGO called Group de Recherche et d’Echanges (GRET) (Annear et al. 2008). 
They are designed to provide a risk-pooling mechanism for informal sector workers who earn 
an income above the poverty line (MOH 2008). The impact of these schemes, which have had 
limited penetration due partly to their voluntary approach, is unclear.

To incentivise the utilisation of maternal healthcare, voucher schemes were introduced in 2007 
and currently cover one third of the country (Van De Poel et al. 2013). There are two types of 
voucher schemes: universal and targeted (the poorest women). A recent study by Vande Poel et 
al. (2013) reveals that universal schemes have a larger effect on facility delivery than targeted 
schemes. To provide universal coverage to wage earners employed in the formal sector, a 
master plan for social health insurance4 was developed in 2005, though this has yet to be 
implemented. It is due to start operating in 2015 (Ly 2011). 

4. Structure of public spending on health

Health expenditure per capita doubled between 2000 and 2010. Health fi nancing is largely 
dominated by out-of-pocket spending, followed by development partners and the Cambodian 
government (Figure 1). Despite low government budget allocation, the share of government 
spending on health to GDP rose from 0.72 percent in 2000 to about 1.26 percent in 2010 (MEF 
2010). Government spending on health is highly centralised. The MOH still controls more than 
70 percent of the total expenditure while most of the remaining budget is delegated to provincial 
governors who have full authority to manage spending on utilities, fuel and other purchases on 
behalf of the health facilities (World Bank 2011). In addition, a large proportion of government 
health expenditure is fi nanced by external assistance rather than its own revenues (World Bank 
2011). This raises great concerns over the sustainability of public health spending in Cambodia. 

Figure 1: Health expenditure per capita, 1996-2010 (current prices)
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4 Social health insurance consists of compulsory, voluntary and social assistance schemes. Voluntary and 
social assistance schemes often refer to community-based health insurance and health equity funds, while the 
compulsory scheme is a newly designed programme to target public offi cers, private formal sector employees 
and their dependents (Ly 2011).   
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5. Data and methodology
5.1 Sample selection
With fi nancial and technical support from various development partners such as the Asian 
Development Bank (ADB), United Nations Development Programme (UNDP), World Bank, 
United Nations Children’s Fund (UNICEF), International Labour Organization (ILO) and 
Swedish International Development Cooperation Agency (Sida), the National Institute of 
Statistics (NIS) has conducted the Cambodia Socio-Economic Survey (CSES) for 10 rounds 
over the past two decades in 1993/94, 1996, 1997, 1999, 2004, 2007, 2008, 2009, 2010 and 
2011. Although nationally representative, these household surveys are unfortunately not fully 
comparable mainly due to the sampling design and time of implementation (Table 1). Changes 
to the questionnaire design have also affected the comparability of data. For example, data on 
177 food and 266 non-food items was collected in 1993/94, but subsequent surveys collected 
data on only 19-23 food and 13-14 non-food items; recall method only was used for collecting 
information on consumption in 1993/94, 1997, 1999, while both recall and diary methods 
were adopted from 2004 onwards; the household questionnaire used in 2007, 2008, 2010 and 
2011 was smaller and covered fewer topics than that used in 2004 and 2009. This means that 
comparisons between the surveys done before and after 2004 are not recommended.5

Taking the sample size, survey and questionnaire design into account, this study uses data collected 
in 2004 and 2009.6 However, to some extent, the sampling frames for CSES 2004 and CSES 
2009 are different, particularly at village level—CSES 2004 was based on the 1998 Population 
Census and CSES 2009 on the 2008 Population Census. To reduce the risk of compositional bias, 
we include only those communes sampled in both 2004 and 2009.7 In addition, we also exclude 
those samples collected in November and December 2003 and January 20058 from CSES 2004 to 
ensure that the timing and duration of sampling in the fi eld is equivalent (Table 2).

The UF scheme has been introduced across the country since 1996, followed by CBHI in 
1998, HEF in 2000 and vouchers (VO) in 2007. Administrative data9 released by the MOH 
indicates that by 2004 UF had been implemented in 21 provinces, CBHI in 2 provinces, HEF 
in 11 provinces, and VO in just 1 province. By 2009, UF covered all 24 provinces, HEF 23 
provinces, CBHI 8 provinces, and VO 5 provinces (Table 3). At commune level, in 2009, 
approximately 86 percent of the total communes were covered by UF while only 9 percent 
benefi ted from CBHI and 23 percent from HEF schemes; at the same time, VO had been 
extended to 21 percent of communes. 

Having integrated health fi nancing policy variables into CSES 2004 and 2009, we note that 
the start of policy implementation coincided with the date of household interviews in some 
communes, while other communes were expected to benefi t from those policies several months 
after the survey was conducted. For this reason, we defi ne a household as being covered if 

5 The Ministry of Planning (2006, 2012) also highlights that CSES datasets are not entirely comparable largely 
due to differences in sampling design—even the surveys in 1993/94, 1996, 1997 and 1999. 

6 The sample households for CSES 2007 and 2008 formed the subsample of CSES 2004, and those for CSES 
2010 and 2011 the subsample of CSES 2009. 

7 In principle, we followed the approach used by Flores et al. (2011) but the difference between the two studies is that 
Flores et al. did not exclude data collected in November and December 2003 and January 2005 from their analysis. 

8 Thirty-nine households interviewed in February 2005 are also excluded.
9 Health Financing Policies and Universal Health Coverage data (unpublished) collected by the Bureau of Health 

Economics and Financing of the Department of Planning and Health Information, Ministry of Health.



7

CDRI Working Paper Series No. 106

those policies had been operating in the commune for at least one month before the interviews 
started. This approach is to some extent in line with Flores et al. (2011).

With these assumptions, we fi nd that in 2004 the UF scheme most likely covered 3773 
households, 70 of which also benefi ted from CBHI and 320 from HEF. To construct the 
baseline data from CSES 2004, i.e. households that were not covered by any kind of health 
fi nancing policy, we exclude those 3773 households from analysis. This reduces the sample 
size from 6356 households to 2583 households, 710 of which were likely affected by UF 
from February 2005 onwards, 590 from a policy combination of UF_VO, 190 from UF_HEF, 
290 from UF_SUBO, 90 from UF_HEF_VO and 20 from UF_SUBO_VO. Unfortunately, 
no households were identifi ed as having benefi tted from CBHI. We therefore drop the CBHI 
policy variable from our analysis. To ensure comparability between 2004 and 2009, we also 
exclude households that in 2009 benefi ted from UF_CBHI (240 households) and UF_CBHI_
HEF (147 households). The fi nal household sample for this study is presented in Table 4. Since 
the numbers of households benefi tting from UF_SUBO_VO were very small, with only 20 for 
2004 and 30 for 2009, we drop this combination of schemes from our analysis. 

5.2 User fees, health equity funds, vouchers and the poor
Given that the UF scheme is designed to exempt the poor from paying fees while HEF and 
vouchers target only the poor, it was important to identify the poor and non-poor households 
so that we could examine the impact of UF on the health expenditure of non-poor households 
and of HEF and vouchers on poor households.

Along with the structure and components of UF, the MOH also developed exemption criteria. 
Many studies including Akashi et al. (2004) warn that these exemption criteria are ineffective 
in identifying the poor due to the unreliability of patients’ responses to the exemption 
questionnaire. Importantly, the UF programme relies completely on the health facility staff 
identifi ed by the director to make exemption decisions. This approach could favour patients 
who can pay because a maximum of 49 percent of the total revenue from UF is allocated to 
supplement the salaries of health facility staff directly (Barber, Bonnet and Bekedam 2004). 

HEF and vouchers that involve a third party to identify the poor and pay UF on their behalf 
have been introduced to complement the weakness of the UF exemption programme (Jacobs 
and Price 2004; Ir et al. 2010). In the early years of operation, most HEF schemes adopted 
the post-identifi cation approach—an asset-based means test—to assess eligibility, but the pre-
identifi cation approach and consultation with community representatives to identify households 
eligible for fee exemption has been increasingly adopted. In 2007, the Ministry of Planning 
standardised the procedure to identify poor households (known as IDPoor) by means testing 
housing quality,10 amount of fl oorspace, agricultural land, fi shing equipment, livestock,11 
durable assets,12 means of transport,13 dependent family members and associated criteria, as 
well as the general perception of the village group representatives. The outcome of IDPoor has 
been utilised by various government and non-government assistance programmes including 
HEF schemes (Flores et al. 2011). 

10 Roofi ng materials, exterior wall construction materials and general housing conditions.
11 Pigs, cows, buffaloes, goats and horses.
12 Small radio, large radio, stereo, colour television, black and white television, video camera, video player/

karaoke, mobile telephone, water pump, thresher , rice mill, generator and battery charger.
13 Bicycle, motorbike, tractor, horse/ox cart, motorbike, remorque, kou yon, car/van/truck, rowing boat and 

motor boat.
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Although complete information to replicate the IDPoor means test is not available, following 
Filmer and Prichett (1994), we constructed an indicator using the wealth index. The majority 
of the assets used to formulate the index were aggregated into a single variable using principal 
component analysis (PCA) (see Table 5). Empirically, we applied PCA using asset data from 
CSES 2004, and used the factor scores of the fi rst principal component to generate the wealth 
index for both CSES 2004 and 2009. This approach ensures that the weight of each asset 
remains constant since it is very critical for poverty comparison over time.14 For this study we 
defi ne the 1st and 2nd quintiles of the wealth index as poor and the 3rd, 4th and 5th quintiles as 
non-poor. The differences in approach resultant of data limitations mean that our fi ndings may 
not be strictly comparable with those of other studies that use the IDPoor score.

5.3 Out-of-pocket spending
In CSES 2004 and 2009, health expenditure for each household member over four weeks 
was recorded in the Health Section.15 However, the question on health spending in 2009 was 
more precise than in 2004. In 2009, spending on transport to health facilities and on health 
services was recorded separately, while only total health expenditure was available in 2004.16 
Having compared the total health expenditure in 2004 and the spending on transport and 
health services in 2009, Flores et al. (2011) conclude that the respondents in 2004 may have 
included the transport cost in total health expenditure. In line with Flores et al. (2011), we 
defi ne total health expenditure as the aggregate of spending on transport and health services 
in 2009. Total household health expenditure is divided by household size and adjusted 
for different price levels in Phnom Penh and other regions over the study period using the 
consumer price index (Table 6). 

5.4 Estimation strategies
We examine the effects of policies (see Table 4 for sampling frame) on household health 
expenditure using a difference-in-differences (DID) method that compares the change in daily 
per capita health spending of the control group with the change in daily per capita health 
spending of the treatment group. This method is widely used to evaluate the effect of programme 
or policy interventions when panel or repeated cross-sectional data is available (e.g. Card and 
Krueger 1994). The basic models can be written as follows: 

Yi = β0 + β1t + β2UF   + β3UF * t      + β4Xi + β5Zi + εi   (1)

Yi = β0 + β1t + β2UF_VO  + β3UF_VO * t     + β4Xi + β5Zi + εi   (2)

Yi = β0 + β1t + β2UF_HEF  + β3UF_HEF * t     + β4Xi + β5Zi + εi   (3)

Yi = β0 + β1t + β2UF_SUBO  + β3UF_SUBO * t     + β4Xi + β5Zi + εi   (4)

Yi = β0 + β1t + β2UF_HEF_VO + β3UF_HEF_VO * t     + β4Xi + β5Zi + εi   (5)

where UF is a dummy for user fees, UF_VO is a dummy for combination of user fees and 
voucher, UF_HEF a dummy for combination of user fees and health equity funds, UF_SUBO a 
dummy for combination of user fees and government subsidy scheme, UF_HEF_VO a dummy 

14 For monetary approach, the prices are always kept constant across ecological zones and over time.
15 Health expenditure for all household members was also recorded in the Non-Food Expenditure Section in 2009. 

The unavailability of such information in 2004 led us to use the information collected under the Health Section. 
16 To some extent, this could affect the comparability of total health expenditure between 2004 and 2009.
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for combination of user fees, health equity funds and voucher, t a dummy for year (2009=1),  X 
a vector of household covariates, Z a vector of community covariates17 and ε is an error term.

β0, β1, β2 and β3 are the coeffi cients to be estimated. As noted by Villa (2012), these coeffi cients 
are interpreted as follows: 

β0      : an average outcome for the control group at baseline

β0 + β1    : an average outcome for the control group at follow-up 

β2    : the difference between treated and control groups at baseline 

β0 + β2    : an average outcome for the treated group at baseline

β0 + β1 + β2 + β3   : an average outcome for the treated group at follow-up 

β3    : the difference-in-differences or impact 

In addition, Villa (2012) demonstrates that difference-in-differences is a fl exible functional 
form that can be combined with other procedures such as propensity score matching (Heckman 
et al. 1997, 1998) and quintile regression (Meyer, Viscusi and Durbin 1995). Propensity score 
matching is used to ensure that the characteristics of the treatment group and the control 
group are as similar as possible, while quintile regression is used to examine the relationship 
between the independent variable and dependent variables at different points in the conditional 
distribution of the dependent variables.18

In the health sector, some variables of interest are equal to zero for a certain proportion of the 
observations in the dataset. For example, many households spend nothing on health services in 
a given reference period, resulting in data that has many zero values and is continuous. This is 
often called censored data. Censoring of independent variables is not a problem, but censoring 
of dependent variables leads to a number of econometric problems if ordinary least squares 
(OLS) is used. The literature highlights a number of econometric approaches to deal with 
a censored dependent variable. Among the most popular techniques for health expenditure 
modelling are the Tobit model, the sample selection model (Heckman selection model) and the 
two-part model (O’Donnell et al. 2008). 

The selection of the most appropriate model for censored data largely depends on the 
values and assumptions that form the basis of the decision-making process (see Jones 
2000), i.e. the decision to use health services (participation) and receive health services 
(consumption). The two-part model assumes that the participation and consumption 
decisions which are chronologically sequential lie behind medical expenditures, whereas 
the Tobit model simply assumes a single decision. The assumption of a single decision-
making process is relatively strong since an individual is expected to have full information 
on the cost of treatment before going to a health facility. The sample selection model lies 
somewhere between the extremes of the Tobit and the two-part model, with the assumption 
that the two decisions—to seek medical care and the choice of how much to spend—are 
interdependent.19 However, the sample selection model is required to have a variable that 

17 See Table 10 for the list of covariates.
18 The standard linear regression model is to estimate the average relationship between the independent variable 

and dependent variables. 
19 In other words, Tobit model assumes that zero and positive values are generated by the same mechanism while 

the two-part model allows for the possibility of different mechanisms (Cameron and Trivedi 2009). 
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infl uences the decision of whether to spend on health services but does not infl uence the 
amount of money that is spent on healthcare. In practice, such a variable is extremely 
diffi cult to fi nd. 

Given the data censoring problems of dependent variables, we combine the difference-in-
differences method with the two-part model to estimate the impact of health fi nancing policies 
on household health spending, as in models (1) to (5) above. 

6. Empirical fi ndings

6.1 Out-of-pocket spending on health, and poverty status
Having defi ned poverty status by wealth quintiles, an approach closely in line with that 
of the Ministry of Planning, we generate daily per capita health spending at 2009 prices 
for both poor and non-poor households. Relative health spending for poor households in 
2004 is lower than for non-poor households in both control and treatment groups, except for 
households living in areas that have a combination of UF_HEF_VO schemes, because of the 
very small sample used for CSES 2004 (Table 7). In 2009, poor households in areas with UF 
or a combination of UF_VO, UF_HEF or UF_HEF_VO schemes continue to spend less on 
health services than non-poor households, but they spend more than the non-poor in control 
and UF_SUBO areas.

Between 2004 and 2009, poor households’ daily per capita out-of-pocket spending on 
healthcare increased for all policies but was higher in the control areas, with a signifi cant 
increase of 354 percent. Disaggregated by various policy combinations, spending in areas with 
UF_SUBO increased 97 percent, UF_HEF_VO 86 percent, UF 77 percent, UF_HEF_VO 86 
percent and UF_HEF 7 percent. At the same time, the daily per capita health spending of 
non-poor households decreased in control and UF_HEF areas and increased for other policy 
combinations. These descriptive statistics suggest that not all policies and their combinations 
reduce household health spending, especially of the poor. 

6.2 Results of the two-part model 

6.2.1 Coeffi cient estimates

Selection equation

Full sample: The coeffi cients of the fi ve health fi nancing policies, i.e. UF, UF_VO, UF_HEF, 
UF_SUBO and UF_HEF_VO are negative and statistically signifi cant at least at the 10 percent 
level (p<0.10), except for UF (Tables 9-12). This result implies that implementing UF in tandem 
with other policies decreases the probability of positive out-of-pocket health expenditure. 

The coeffi cients of interaction terms between health fi nancing policies and time dummies 
are positive and statistically signifi cant at the 1 percent level (p<0.01) except for UF and 
UF_HEF. This result indicates that certain combinations of health fi nancing policies such as 
UF_VO, UF_SUBO and UF_HEF_VO are more likely to have increased the probability of 
positive out-of-pocket health expenditure in 2009 than in 2004 (the baseline period). This 
could be due to the increase in UF, the continuation of informal payments or the decline in 
eligibility for HEF and VO.
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Subsample (poor households—wealth indices 1 and 2): Among the fi ve health fi nancing policies, 
only the coeffi cient of UF_VO is negative and statistically signifi cant at the 1 percent level, 
implying that UF_VO decreases the probability of positive out-of-pocket health expenditure. 
It is worth noting that UF and UF_HEF are more likely to have decreased and UF_VO and 
UF_HEF_VO more likely to have increased the probability of positive out-of-pocket health 
spending in 2009 than in 2004 (Tables 13-16).

Outcome equation 

Full sample: The coeffi cients of interaction terms between health fi nancing policies and time 
dummies capture the impact of health fi nancing policies on out-of-pocket health spending. The 
result shows that only UF_HEF is negative and statistically signifi cant at least at the 10 percent 
level (Tables 9-12). However, the coeffi cients of interaction terms between UF, UF_VO, 
UF_SUBO, UF_HEF_VO and time dummies are not statistically signifi cant at the 10 percent 
level. This result implies that UF_HEF reduces out-of-pocket health spending, while other 
health fi nancing policies are unlikely to contribute to the reduction of out-of-pocket health 
expenditure as originally designed.

Subsample (poor households—wealth indices 1 and 2): Among the poor households with 
positive out-of-pocket health expenditure, the coeffi cients of interaction terms between 
UF, UF_VO, UF_HEF, UF_HEF_VO and time dummies are negative and statistically 
signifi cant at least at the 10 percent level regardless of the different approaches of the 
two-part model (Tables 13 and 14). This evidence confi rms that UF, UF_HEF, UF_VO 
and UF_HEF_VO defi nitely help to reduce out-of-pocket health expenditure in Cambodia. 
In other words, UF, HEF and VO have largely increased access to healthcare services in 
Cambodia particularly for the poor, who represented 28 percent of the total population 
in 2009. In contrast, the result for SUBO is not statistically signifi cant even at the 10 
percent level, raising some concerns over the effectiveness of the government’s subsidy 
programme. In terms of share of out-of-pocket health expenditure to total spending, we 
fi nd that the coeffi cients of interaction terms between UF_VO, UF_HEF, UF_HEF_VO 
and time dummies are negative and statistically signifi cant at least at the 10 percent level. 
This evidence reconfi rms that UF_HEF, UF_VO and UF_HEF_VO not only reduce out-
of-pocket health expenditure but also its share to total spending. 

6.2.2 Marginal effects

Full sample: After examining the qualitative aspects of health fi nancing policies on out-of-
pocket health expenditure, we then focus on its quantitative aspects (i.e. marginal effects) by 
using normal theory retransformation to obtain its fi tted value. For households that have positive 
out-of-pocket health expenditure, UF_HEF policy is likely to impact positively on health 
spending. The results show that it reduces daily per capita healthcare spending by KHR245.08 
to KHR302.87, and reduces the share of health spending to total household spending by 1.51 
percent to 1.76 percent (Table 17). 

Subsample (poor households—wealth indices 1 and 2): Conditional on having positive out-
of-pocket health expenditure, UF_HEF is likely to reduce the level of daily per capita out-
of-pocket health expenditure by KHR613.23 to KHR620.05 (depending on the econometric 
approach). In terms of share, UF_HEF reduces the share of out-of-pocket health expenditure to 
total spending by 4.87 percent to 5.55 percent. UF_VO reduces daily per capita out-of-pocket 
expenses by KHR128.98 to KHR296.62, and UF_HEF_VO reduces daily per capita out-of-
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pocket expenses by KHR495.74 to KHR595.99, depending on the econometric approach. In 
terms of share, UF_VO reduces daily per capita out-of-pocket expenditure by 0.44 percent to 
1.87 percent, while UF_HEF_VO reduces daily per capita out-of-pocket expenditure by 3.71 
percent to 4.38 percent (Table 18). 

7. Conclusion and policy implications

This paper examines the impact of health fi nancing policies—user fees (UF), health equity 
funds (HEF), vouchers (VO), subsidy schemes (SUBO) and various combinations of these 
policies—on out-of-pocket health expenditure by using nationally representative household 
data from Cambodia Socio-Economic Surveys 2004 and 2009. Having employed a difference-
in-differences estimator with a two-part model (probit using a generalised linear model with 
log link and gamma distribution, and probit using ordinary linear regression with a logged 
dependent variable), we fi nd that policy combinations UF_HEF, UF_VO and UF_HEF_VO 
help in reducing both the level of out-of-pocket health expenditure and its share to total 
household spending for poor households. More precisely, 

UF_HEF is likely to reduce daily per capita out-of-pocket health expenditure by KHR613.23 • 
to KHR620.05, and its share to total household spending by 4.87 percent to 5.55 percent.

UF_VO is likely to reduce daily per capita out-of-pocket expenditure by KHR128.98 to • 
KHR296.62, and its share to total household spending by 0.44 percent to 1.87 percent.

UF_HEF_VO is likely to reduce daily per capita out-of-pocket expenditure by KHR495.74 • 
to KHR595.99, and its share to total household spending by 3.71 percent to 4.38 percent.

However, we are unable to confi rm the effect of UF and SUBO on both out-of-pocket health 
expenditure and its share to total household spending. 

Our fi ndings highlight that the continuation and expansion of health equity funds and voucher 
schemes is defi nitely crucial for Cambodia particularly for the poor who in 2009 represented 
28 percent of the total population, and emphasise the need for further policy-relevant research 
on user fees and government subsidies. 
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Table 1: Characteristics of Cambodia Socio-Economic Surveys20

Sample size Sample 
coverage

Survey 
timing Survey method Number strata

CSES 1993 Villages: 498
Households: 5578 Provinces: 15 10/1993-

09/1994
Truncated 
sampling

3 (Phnom Penh, 
other urban, rural)

CSES 1996 Villages: 750
Households: 9000 Provinces: 17

Round 1: 
05-07/1996
Round 2: 
10-12/1996

Two stage 
sampling 1020

CSES 1997 Villages: 474
Households: 6010 Provinces: 21 06/1997 Two stage 

sampling
3 (Phnom Penh, 
other urban, rural)

CSES 1999 Villages: 600
Households: 6000 Provinces: 24 

Round 1: 
01-03/1999
Round 2: 
06-08/1999

Two stage 
sampling

10 (fi ve zones 
urban/rural)

CSES 2004  Villages: 900
Households: 15,000 Provinces: 24 11/2003-

01/2005
Two or three 
stage sampling

45 (province 
urban/rural)

CSES 2007 Villages: 360
Households: 3593 Provinces: 21 01-12/2007 Two or three 

stage sampling
37 (province 
urban/rural)

CSES 2008 Villages: 357
Households: 3,548 Provinces: 21 01-12/2008 Two or three 

stage sampling
37 (province 
urban/rural)

CSES 2009  Villages: 720
Households: 11,970 Provinces: 24 01-12/2009 Two or three 

stage sampling
48 (province 
urban/rural)

CSES 2010 Villages: 360
Households: 3600 Provinces: 24 01-12/2010 Two or three 

stage sampling
48 (province 
urban/rural)

CSES 2011 Villages: 360
Households: 3600 Provinces: 24 01-12/2011 Two or three 

stage sampling
48 (province 
urban/rural)

Note: Primary data from the 1998 General Population Census was used to construct CSES 2004 sampling frame and data 
from the General Population Census 2009 for CSES 2009, while those of CSES 1993/94, 1996, 1997 and 1999 were based 
on the UNTAC frame. 
Sources: Prescott and Pradhan 1997; Ministry of Planning 1997, 1998, 2000, 2006, 2009a, 2012; World Bank 2009; 

Knowles 2010, 2012a, b 

20 “The population was grouped into 10 strata or geographical domains, namely: Phnom Penh, other Urban areas 
(provincial towns and centres), the provinces (rural areas only) of Banteay Meanchey, Battambang, Kompong 
Thom, Pursat, Siem Reap, Svay Rieng and Ratanakkiri, and other rural areas” (MOP 1997: xiv).
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Table 2: Samples for Cambodia Socio-Economic Surveys 2004 and 2009

All sample Excluding samples interviewed 
in 2003 and 2005 Common communes

2004 2009 2004 2009 2004 2009

Province 24 24 23 24 20 20

District 163 171 153 171 110 110

Commune 684 621 559 621 279 279

Village 859 715 695 715 396 357

Household 14840 11971 11825 11971 6356 5454
Source: Authors’ calculation based on CSES 2004 and 2009 

Table 3: Administrative statistics on UF, CBHI and HEF coverage areas

 2004 2007 2009  Total* 

 UF HEF CBHI VO UF HEF CBHI VO  

Province 21 11 2 1 24 23 8 5 24

District 133 27 3 6 182 102 26 37 185

Commune 867 74 12 54 1395 586 140 345 1621

Village 8132 655 170 504 12464 5315 1438 3701 14258
Note: Administrative data provided by MOH; *Cambodia General Population Census 2008 (MOP 2009b)

Table 4: Study household sample

Policies variables Defi nition of policy variables 2004 2009

Control control areas 693 568

UF user fee areas 710 2067

UF_VO user fee and voucher areas 590 826

UF_HEF user fee and health equity fund areas 190 1076

UF_SUBO user fee and government subsidy scheme areas 290 518

UF_HEF_VO user fee, health equity fund, and voucher areas 90 369

UF_SUBO_VO user fee, government subsidy schemes and voucher areas 20 30

Total 2583 5454
Note: We verifi ed communes that implemented UF, HEF, UF and HEF, and control in two operational districts and fi ve 
health centres in Prey Veng, Kampong Cham and Mondulkiri provinces.   
Source: Authors’ calculation based on CSES 2004 and 2009 
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Table 5: Descriptive statistics of household asset ownership, 2004 and 2009
2004 2009 Weights (PCA)

No. of durable assets per household (average)
     Radio 0.377 0.437 0.104
     Stereo 0.242 0.141 0.224
     Television 0.498 0.651 0.322
     Camera 0.029 0.032 0.166
     Video player/VCD/DVD 0.072 0.301 0.242
     Cell phone 0.206 0.707 0.332
     Water pump 0.087 0.119 0.061
     Thresher 0.038 0.008 0.011
     Rice mill 0.021 0.024 0.039
     Generator 0.024 0.033 0.097
     Bicycle 0.851 0.932 0.127
     Cart 0.247 0.207 -0.004
     Hand tractor 0.043 0.057 0.000
     Rowing boat 0.087 0.058 -0.024
     Motor boat 0.024 0.030 0.322
     Car 0.033 0.042 0.203
     Jeep 0.007 0.012 0.078
     Motorcycle 0.355 0.602 0.010
     Pigs 0.901 0.623 0.044
     Cows 1.131 1.251 0.003
     Buffalos 0.234 0.245 -0.024
     Goats 0.019 0.019 0.000
     Horses 0.009 0.008 -0.001

Roof primary construction material (% of households) 
    Thatch, palm leaves, plastic sheet 27.800 16.000 -0.303
    Galvanised iron/aluminium 35.200 45.000 0.042
    Tiles, fi brous cement, concrete 37.000 39.000 0.244

Wall primary construction material (% of households)
    Bamboo, thatch, grass 43.500 33.900 -0.341
    Wood, plywood, galvanised iron 46.900 53.200 0.207
    Concrete, brick, stone, fi brous cement 9.600 12.900 0.244

Floor area of house (metre2) 42.918 44.134 0.288
Total agricultural land (acre) 110.753 124.316 -0.001
Economically inactive household members (%) 41.722 37.056 0.003

No. of observations 12000 11972
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Table 6: Consumer price index (Phnom Penh prices=100)

2004 2009

Phnom Penh 63.09 100.00

Other urban 49.25 80.22

Rural 45.20 73.48
Source: World Bank 2011

Figure 2: Poverty headcount ratio, 2004 and 2009
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Source: Authors’ calculation 

Table 7: Out-of-pocket spending per capita per day in riel by poverty status (at 2009 prices)

 2004 2009 Change % change

Poor Non-
poor Poor Non-

poor Poor Non-
poor Poor Non-

poor

Control 134 478 610 469 476 -9 354 -2

UF 291 325 514 558 224 233 77 72

UF_VO 224 535 492 540 268 5 120 1

UF_HEF 183 331 197 319 13 -12 7 -4

UF_SUBO 309 391 610 553 301 162 97 42

UF_HEF_VO 145 69 269 824 125 755 86 1101

Total 242 413 461 509 219 96 91 23
Note: We defi ne the 1st and 2nd quintiles as poor and the 3rd, 4th and 5th as non-poor.
Source: Authors’ calculation
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Table 8: Descriptive statistics

2004 2009 Difference

HHH age 45.1 46.0 0.89

HHH gender (1=male) 0.80 0.79 -0.01

HHH marital status (1=married) 0.80 0.79 -0.01

HHH educational level (1=no schooling) 0.27 0.23 -0.04

HHH educational level (1=primary school incomplete) 0.41 0.43 0.02

HHH educational level (1=primary school complete) 0.20 0.21 0.01

HHH educational level (1=lower secondary school) 0.07 0.09 0.02

HHH nationality (1=Khmer) 0.96 0.97 0.01

HHH main occupation (1=agriculture) 0.42 0.44 0.02

HHH main occupation (1=industry) 0.10 0.11 0.01

HH member (aged 0–4) 0.47 0.45 -0.02

HH member (aged 5–9) 0.58 0.52 -0.06

HH member (aged 10–14) 0.71 0.52 -0.19

HH member (aged 15–64, male) 1.45 1.49 0.04

HH member (aged 15–64, female) 1.66 1.63 -0.03

HH member (aged over 64) 0.21 0.21 0.00

HH landholding (1=no agricultural land) 0.38 0.38 0.00

HH landholding (1=agricultural land <1  ha) 0.30 0.31 0.01

HH landholding (1=agricultural land 1–2 ha) 0.17 0.17 0.00

HH landholding (1=agricultural land 2–3 ha) 0.07 0.07 0.00

RD (1=Phnom Penh) 0.21 0.15 -0.06

RD (1=Plains) 0.43 0.40 -0.03

RD (1=Tonle Sap) 0.20 0.31 0.11

RD (1=Coastal) 0.10 0.07 -0.03

VC (1=having private clinic, drug shop or other shop selling drugs, 
0=otherwise) 0.45 0.43 -0.02

VC : log-distance to the nearest communal health centre (km) 1.28 1.16 -0.12

VC : log-distance to the nearest district hospital (km) 1.98 2.05 0.07

VC (1=dengue, major health problem) 0.26 0.27 0.01

VC (1=not enough medicine or drugs , major health services) 0.25 0.22 -0.03

VC (1=health services are too expensive, major health services) 0.17 0.31 0.14

VC (1=having health programmes (immunisation, maternal and child 
health/family planning, HIV/AIDs testing, or iodine defi ciency) 0.67 0.83 0.16

HHH: household head; HH: household; RD: regional dummy; VC: village characteristics.
Source: Authors’ calculation
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Table 17: Marginal effects (full sample)

Level of out-of-pocket health expenditure

Probit with GLM with log link and gamma distribution

dy/dx Std. Err. z P>z [95% Conf. Interval]

Time_UF 67.43 125.50 0.54 0.59 -178.55 313.41

Time _UF_HEF -302.87 168.62 -1.80 0.07 -633.36 27.62

Time _UF_SUBO 291.18 142.71 2.04 0.04 11.48 570.87

Time _UF_VO -75.49 144.08 -0.52 0.60 -357.89 206.91

Time _UF_HEF_VO 188.40 252.39 0.75 0.46 -306.27 683.07

Probit with OLS with lagged dependent variable

dy/dx Std. Err. z P>z [95% Conf. Interval]

Time_UF 173.66 85.14 2.04 0.04 6.80 340.53

Time _UF_HEF -245.08 107.35 -2.28 0.02 -455.48 -34.68

Time _UF_SUBO 368.18 98.23 3.75 0.00 175.66 560.71

Time _UF_VO 76.18 91.90 0.83 0.41 -103.93 256.30

Time _UF_HEF_VO 47.07 179.23 0.26 0.79 -304.21 398.35

Share of out-of-pocket health expenditure

Probit with GLM with log link and gamma distribution

dy/dx Std. Err. z P>z [95% Conf. Interval]

Time_UF 0.72 0.63 1.14 0.26 -0.52 1.95

Time _UF_HEF -1.51 0.83 -1.82 0.07 -3.13 0.11

Time _UF_SUBO 2.42 0.73 3.30 0.00 0.99 3.86

Time _UF_VO 0.35 0.75 0.47 0.64 -1.12 1.83

Time _UF_HEF_VO 1.59 1.37 1.16 0.25 -1.10 4.27

Probit with OLS with lagged dependent variable

dy/dx Std. Err. z P>z [95% Conf. Interval]

Time_UF 1.72 0.70 2.46 0.01 0.35 3.09

Time _UF_HEF -1.76 0.84 -2.09 0.04 -3.41 -0.11

Time _UF_SUBO 3.63 0.79 4.62 0.00 2.09 5.17

Time _UF_VO 1.31 0.79 1.66 0.10 -0.24 2.86

Time _UF_HEF_VO 0.93 1.41 0.66 0.51 -1.83 3.69
Source: Authors’ calculation
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Table 18: Marginal effects of subsample (poor households—wealth indices 1 and 2) 

Level of out-of-pocket health expenditure

Probit with GLM with log link and gamma distribution

dy/dx Std. Err. z P>z [95% Conf. Interval]

Time_UF -501.59 218.11 -2.30 0.02 -929.08 -74.10

Time _UF_HEF -620.05 229.99 -2.70 0.01 -1070.82 -169.29

Time _UF_SUBO -103.91 175.16 -0.59 0.55 -447.21 239.39

Time _UF_VO -296.62 200.51 -1.48 0.14 -689.62 96.38

Time _UF_HEF_VO -495.74 365.24 -1.36 0.18 -1211.60 220.13

Probit with OLS with lagged dependent variable

dy/dx Std. Err. z P>z [95% Conf. Interval]

Time_UF -381.85 163.13 -2.34 0.02 -701.58 -62.11

Time _UF_HEF -613.23 187.21 -3.28 0.00 -980.16 -246.30

Time _UF_SUBO 60.15 143.26 0.42 0.68 -220.63 340.93

Time _UF_VO -128.98 157.55 -0.82 0.41 -437.78 179.81

Time _UF_HEF_VO -595.99 326.03 -1.83 0.07 -1235.00 43.02

Share of out-of-pocket health expenditure

Probit with GLM with log link and gamma distribution

dy/dx Std. Err. z P>z [95% Conf. Interval]

Time_UF -3.60 1.42 -2.54 0.01 -6.37 -0.83

Time _UF_HEF -4.87 1.80 -2.71 0.01 -8.39 -1.35

Time _UF_SUBO -0.10 1.38 -0.07 0.94 -2.81 2.61

Time _UF_VO -1.87 1.55 -1.21 0.23 -4.90 1.16

Time _UF_HEF_VO -3.71 3.24 -1.15 0.25 -10.05 2.63

Probit with OLS with lagged dependent variable

dy/dx Std. Err. z P>z [95% Conf. Interval]

Time_UF -3.05 1.55 -1.97 0.05 -6.08 -0.02

Time _UF_HEF -5.55 1.79 -3.10 0.00 -9.06 -2.04

Time _UF_SUBO 1.90 1.40 1.36 0.17 -0.84 4.65

Time _UF_VO -0.44 1.74 -0.25 0.80 -3.85 2.97

Time _UF_HEF_VO -4.38 3.15 -1.39 0.16 -10.55 1.79
Source: Authors’ calculation
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