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Abstract

Background Out-of-pocket (OOP) payment is one of many countries'main financing options for health care. High
OOP payments push them into financial catastrophe and the resultant impoverishment. The infrastructure, society,
culture, economic condition, political structure, and every element of the physical and social environment influence
the intensity of financial catastrophes in health expenditure. Hence, the incidence of Catastrophic Health Expenditure
(CHE) must be studied more intensively, specifically from regional aspects. This systematic review aims to make a
socio-ecological synthesis of the predictors of CHE.

Method We retrieved data from Scopus and Web of Science. This review followed PRISMA guidelines. The interest
outcomes of the included literature were the incidence and the determinants of CHE. This review analyzed the
predictors in light of the socio-ecological model.

Results Out of 1436 screened documents, fifty-one met the inclusion criteria. The selected studies were quantitative.
The studies analyzed the socioeconomic determinants from the demand side, primarily focused on general health
care, while few were disease-specific and focused on utilized care. The included studies analyzed the interpersonal,
relational, and institutional predictors more intensively. In contrast, the community and policy-level predictors are
scarce. Moreover, neither of the studies analyzed the supply-side predictors. Each CHE incidence has different reasons
and different outcomes. We must go with those case-specific studies. Without the supply-side response, it is difficult
to find any effective solution to combat CHE.

Conclusion Financial protection against CHE is one of the targets of sustainable development goal 3 and a tool

to achieve universal health coverage. Each country has to formulate its policy and enact laws that consider its
requirements to preserve health rights. That is why the community and policy-level predictors must be studied
more intensively. Proper screening of the cause of CHE, especially from the perspective of the health care provider’s
perspective is required to identify the individual, organizational, community, and policy-level barriers in healthcare
delivery.
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Background

Health expenditure becomes catastrophic if the out-of-
pocket (OOP) payment for healthcare exceeds a specified
threshold, which can be determined based on income
or ability to pay [1]. Measuring the Catastrophic Health
Expenditure (CHE) may seem simple, but the outcome is
challenging. High OOP makes health care inaccessible to
needy people and may result in impoverishment. Impov-
erishment occurs when a health event compels a house-
hold to divert the expenditure on basic needs to such an
extent that the spending on basic needs is reduced below
the poverty line [2]. The incidence of CHE is showing a
rising trend. Lots of factors are responsible for that rise.
Disease prevalence is in a transitional phase, with non-
communicable disease (NCD) spreading at an alarming
rate due to changes in lifestyle [3]. Communicable dis-
eases are still not controlled in many parts of the world,
and climatic factors also change the disease type and
severity [4]. The prevalence of NCD is increasing in
middle and low-income countries, putting pressure on
already stretched health systems [5]. If we consider the
physical and financial burden of NCDs, they have a sig-
nificant negative impact at the household level [6]. This
is because OOP payment is the main financing option for
most low- and middle-income countries to pay for health
care [4]. According to a study, globally, 150 million peo-
ple are facing CHE, with 90% coming from low-income
countries [7]. According to the global monitoring report
on tracking universal health coverage by the World
Health Organization (WHO), each year, CHE causes
100 million people to become impoverished [8].

As per World Bank data, the global average of OOP
expenditure is 16.36% of total health expenditure. For
high-income groups, the average OOP expenditure
is 12.12%, while for Lower Middle-Income Countries
(LMIC), OOP expenditure is 41.96%. The gap is larger if
we consider the country-specific data. Being part of the
same sub-continent, OOP expenditure in Bangladesh
is 74%, while in India, it is 50.59%, and in Pakistan, it is
55.44%. If we compare the situation with African nations,
OOP expenditure in Ghana is 33.44%, while in Nigeria,
it is 74.68% (World Bank, 2023). Like OOP, the inci-
dence of CHE also varies across the region. According to
WHO, the global average CHE incidence is 13%, suggest-
ing that 13% of the world’s population has to cut off their
consumption expenditure to pay for health. Whereas for
LMICs, the incidence of CHE is 16%. Among the coun-
tries in the Indian subcontinent and sub-Saharan Africa,
there is a significant difference in the incidence of CHE.
In India, the incidence of CHE is 17%, whereas in Ban-
gladesh, the percentage is 24. CHE incidence in Nigeria
is 16%, whereas in Ghana and Rwanda, CHE incidence
is only 1% (WHO, 2023). African nations are mostly
war-torn and poverty-ridden countries. However, the
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countries in South Asia are relatively politically stable
regions. Still, African nations are making progress in sav-
ing people from CHE. Despite their close geographical
proximity and socioeconomic and cultural resemblance,
significant variations exist across the countries. CHE
needs to be understood more comprehensively to find
the reason for this variation.

A systematic review combines evidence from existing
literature with a focus on structure and methodology.
A review of CHE is common in the available literature;
nonetheless, the authors highlight the incidence and
determinants. However, there is a dearth of synthesis of
the predictors of CHE with the socio-ecological model
in the existing literature. Synthesizing the predictors
with the socio-ecological model will help to identify the
gaps more precisely. Detection of the gaps will facilitate
underlining the loopholes both from the demand and
supply sides, based on which the policymakers would
devise policy and bring necessary modifications to the
existing health system. The WHO South-East Asia Jour-
nal of Public Health reported that financial protection
is a global priority outlined in Sustainable Development
Goal (SDG) 3 [9]. Most of the LMICs are lagging in pro-
viding financial protection against CHE. The reasons for
CHE have to be analyzed in a more meaningful way.

The guiding framework: the socio-ecological model

When confronted with a health issue, seeking medical
assistance is contingent upon the individual’s social and
environmental context. Whether a patient will encounter
a qualified medical professional or an unqualified indi-
vidual depends on various factors, including the patient’s
knowledge, beliefs, attitudes, familial environment, and
the characteristics of the healthcare system. Sarker et
al. [10] concluded that this phenomenon can attribute
to a lower OOP expenditure associated with a higher
prevalence of CHE, which is frequently observed in most
LMICs, where it is challenging to ensure the physical
accessibility of healthcare services to patients requiring
them.

Nevertheless, without addressing these socioeconomic,
religious, and cultural concerns, making health care phys-
ically available alone would not ensure accessibility. The
physical environment, including ecological and natural
phenomena and the social environment in which individ-
uals undergo their developmental years, influence health
[11]. Urie Bronfenbrenner introduced the socio-ecologi-
cal model in 1979 to explain how the surrounding ecol-
ogy and socioeconomic environment influence a child’s
development [12]. Further, McLeroy and colleagues
updated the model to explain health-seeking behavior
and identified five levels influencing health behavior,
practices, and conditions [13]. These five levels are inter-
personal, relational, institutional, community, and policy
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[14]. Interpersonal factors encompass personal attributes,
knowledge, and beliefs governing people’s behavior and
practices. The relational factors encompass the impact
of familial dynamics, peer relations, and social networks.
Institutional factors like educational institutions, diverse
commercial enterprises, religious institutions, and
healthcare management, substantially influence individu-
als’ proclivity to pursue healthcare services. Community-
level factors primarily encompass the dynamic interplay
between institutional factors and organizations. Policy-
level factors contain laws and regulations at the interna-
tional, national, and local levels that govern healthcare
administration and other affiliated entities. The model
comprehensively incorporates various socioeconomic,
political, and cultural dimensions.

This paper intends to synthesize the predictors of CHE
with the socio-ecological model to find out the gap in the
existing literature. Figure 1 presents the main themes.
This paper first sorted out the predictors of CHE, then
categorized the predictors according to the five levels
of the socio-ecological model: interpersonal, relational,
intuitional, community, and at the policy level, and finally
tried to find out which level of the model has been less
focused, where is the gap. Pulling the poor out of CHE
requires a holistic effort, and all the loopholes in the
health system must be identified carefully from each
level.
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Methods

This review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guide-
line in deciding the mandatory components of a system-
atic review. Figure 2 presents the sequential flow chart of
screening the literature following PRISMA.

Search strategy and inclusion criteria

We retrieved data from Scopus and Web of Science elec-
tronic databases. The time frame of the included publica-
tions was from 2011 to 2023. We did a systematic search
with the combination of text words with the thesaurus
terms ‘catastrophic health expenditure’ with ‘incidence;
‘impact, ‘impoverishment, ‘determinant, ‘predictors,
‘economic impact, ‘financial burden, ‘coping mechanism,
and ‘source of finance’ The subject area of the search was
confined to health, biomedical science, arts, and social
science, and the language was restricted to English. We
present the inclusion and exclusion criteria in Table 1.

Data extraction and analysis

Consulting with the co-authors, the second author
extracted the data. With the search key, 1,436 documents
were identified. The inclusion and exclusion criteria were
decided based on the discussion of the three authors.
Analyzing the title and abstract, the first and second
authors excluded 1,118 documents as per the exclusion
criteria. We finally selected eighty-seven documents for
full-text review in consultation with the third author. The

Interpersonal

(Personal beliefs,knowledge
attitudes, practice)

Relational
(Family, friends, social networks)

Institutional

(Schools, health care administration,
business, faith based organization)

Community

(Realtionships and comunications
between organizations and
institutions)

Policy

(National, provincial/ territorial,
local laws and policy)

Fig. 1 Socio-ecological model, Adapted from Mclaren L, Hawe P. Ecological perspectives in health research. Journal of epidemiology and community

health. 2005 Jan; 59 [15]:6
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Reason 3 Review Adicle, n=4

Reason 4: Editorial commentary, n=4

[n=151]

Included

Fig. 2 PRISMA flow chart

first and second authors reviewed eighty-seven docu-
ments for full-text assessment. After assessing eighty-
seven documents, thirty-six articles were excluded,
seventeen focused on some health program evaluation,
twelve documents evaluated the methodological appro-
priateness, four were review articles, and four documents
were editorial commentary. Assessing the full text, three
authors finally agreed to include fifty-one articles in the
review.

The primary focused information includes the study
context (i.e., publication year and country), features of
the study population, and methodology (i.e., data source,
research approach, study focus, utilized care). The focus
of the included literature was the determinants of CHE.

Fifty-one studies from fifteen countries have been ana-
lyzed, where Bangladesh (sixteen documents) and China
(eleven documents) had dominations. Among the sixteen
papers from Bangladesh, seven studies used Household
Income and Expenditure Survey data. China used dif-
ferent databases as they have versatile data sources like
the China Health and Retirement Longitudinal Study,
National Health Service Survey, China Family Panel
Studies, and Health Services Survey in different prov-
inces. Five studies used the China Health and Retirement
Longitudinal Study, which depicts China concentrat-
ing on the age-specific health needs of its population,
as age is a strong predictor of health status and CHE.
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Table 1 Inclusion and exclusion criteria

Factor Inclusion Criteria Exclusion Criteria
Purpose Focus on the incidence of Study on program
catastrophic health expendi-  evaluation or estima-
ture and their determinants  tion of methodologi-
cal appropriateness
Publication Published full text article Unpublished source,
type review article, editorial

commentary

Non-peer-reviewed
sources

Review status Peer reviewed

Language English All languages apart
from English

Focusing Low- and middle-income Study on high-income

country countries as per the world country as per the

bank criteria world bank criteria
Business and

Management

Health, biomedical science,
arts, and social science

Subject area

Bangladesh has no age-specific database, so their studies
do not consider age-differential health needs.

Results

Quality appraisal of the included literature

The quality of the included articles has been assessed
following the Crombie critical appraisal guideline. The
first two authors independently assessed the quality of
the included literature. This is a tool used to appraise
the quality of quantitative analysis using cross-sectional
data. All the included literature was quantitative and
mainly used cross-sectional data. The procedure contains
11 questions presented in Table 2 with three probable
responses: ‘Yes, ‘No, and ‘Can’t telll Among the 11 cri-
teria, the included pieces of literature fulfilled 6-10 cri-
teria. A single study met ten criteria; forty-three studies
met nine criteria; six studies met seven criteria; and a sin-
gle study met six criteria. Forty-seven studies used ran-
dom sampling, whereas a single study used convenience
sampling. Three documents did not report the sampling
procedure. Sixteen documents reported the response
rate. Based on the Crombie score, forty-four studies were
of high quality, and the quality of seven studies was poor.
Details of the critical appraisal have been presented in
Table 2.

Characteristics of the included literature

Among the fifty-one documents, sixteen studies were
from Bangladesh, eleven were from China, four were
from India, and three were from South Korea and Malay-
sia each; two were from Kenya, Nigeria, Vietnam, and
Pakistan. Single papers were selected from Brazil, Iran,
Malawi, Mongolia, Nepal, and South Africa. The merit
of selecting the literature from countries with different
development statuses was to capture the variation in the
predictors of CHE. Seventeen papers were primary data-
based, and thirty-four papers were based on secondary
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data. The secondary data-based studies used sources
like the National Database, Household Income and
Expenditure Survey, Family Panel data, and Health and
Retirement Longitudinal Study. Of eleven studies from
China, nine papers used secondary data; out of sixteen
papers from Bangladesh, nine used primary data. The
study sample covered in the selected literature includes
general households, the elderly (aged 65+), and persons
with disabilities, children, and mothers. Twenty-three
studies were disease-specific (encompassed NCD, can-
cer, diabetes, hypertension, chronic illness, chronic liver
disease, spinal cord injury, rotavirus infection, diarrhea,
and tuberculosis), whereas twenty-six studies concen-
trated on general health care, and two papers focused on
multiple diseases. Forty-one studies used cross-sectional
data, while seven studies used longitudinal data. Forty-
six papers have considered both inpatient and outpa-
tient care; three papers concentrated on the utilization
of inpatient care, and two papers focused on medication
and community-based home care. Detailed information,
along with the predictors of CHE, has been summed up
in Table 3.

Before synthesizing the predictors of CHE with the
socio-ecological model, we present some numerics from
the World Bank related to financial protection against
catastrophic health expenditure in Table 4. We have
presented the data of the countries in which we have
included literature in this review.

If we concentrate on the numerics, the World Bank
data on the countries included in the literature shows
that Nigeria has the highest OOP. Patients have to pay
75% of their current health expenditures out of their
pocket. Bangladesh has the second highest OOP (74%).
Conversely, South Africa has the lowest OOP (5%) and
Malawi has the second lowest (20%). Brazil spends 10% of
its GDP on health, whereas India and Bangladesh spend
only 3% on health. To achieve universal health coverage,
nations must invest at least four to five% of their GDP
in health [16]. The data depicts that countries investing
more in health have lower OOP. Social health insurance
coverage in current health expenditure is 35, 34, and 30%
for China, Vietnam, and Iran, respectively. However, in
Bangladesh, the social health insurance coverage is 0%.
According to the World Bank data, countries with higher
social health insurance coverage have lower OOP.

Primary health care expenditure by government and
donors as a percentage of current health expenditure
is 3% for South Africa and Malawi but 0% for Bangla-
desh and Nigeria [17]. Nevertheless, to combat NCDs,
resource-poor countries have no other way but to follow
the proverb ‘prevention is better than cure’ as the health
system is lagging in technology, health professionals, and
financial ability to provide curative care for NCDs like
cancer [18]. Preventive care is a part of primary health
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S| Author, Aims Study Design Sampling Participants Focused Health Health care Predictors of CHE
Year, Method Problem utilization
Country
1. Ahmedet Toassessthe Primary data, Not 546 (Under 5 Rotavirus Inpatient Hospitalization cost,
al, 2021, economic burden of  Cross-sectional, Reported  children) indirect cost like the
Bangladesh Rotavirus Hospital- income loss of the
ization of under-five caregiver, food and
children lodging cost
2. Ahmedet Toinvestigatethein- Secondarydata,  Multistage, 46,076 General Health Both inpatient Medicine cost, num-
al, 2022, cidence of CHEand  (HIES 2016-2017), stratified Households  Care and outpatient  ber of people aged
Bangladesh impoverishment Cross-sectional, random Response 65+, type of family,
from OOP pay- sampling  rate: 99.99% rural-urban residence
ments and their
determinants
3. Aregbesh-  To measure the Secondary Multistage 38,700 General health Both inpatient ~ Economic status,
olaand financial burden of ~ data, Harmo- random households  care and outpatient  type of provider
Khan, 2018, OOP nized Nigeria sampling
Nigeria Living Standard
Survey (HNLSS),
2009/2010,
Cross-sectional
4. Aregbesh-  Toassess the Secondary data Stratified 38,700 General health Both inpatient Economic status,
olaand determinants of The Harmonized  random Households  care and outpatient  gender, and number
Khan, 2018, catastrophic health  Nigeria Living sampling of people aged 65+,
Nigeria expenditure Standard Survey are weak predictors
(HNLSS) 2009/10, whereas the type of
Cross-Sectional health care facility,
type of illness, geo-
political zone, rural-
urban residence,
education, and sex of
household head
5. Azzaniet  To explore the preva- Primary data, Universal 138 patients  Colorectal cancer Both inpatient ~ Poverty, surgery,
al, 2017, lence and determi-  Longitudinal sampling ~ Response and outpa-
Malaysia nants of CHE approach  rate: 98.5% tient includ-
ing surgery,
chemotherapy,
radiotherapy
6. Bashiret To estimate the Secondary data Stratified 24,238 General health Not reported Income, gender, and
al, 2021, incidence and deter- Household random (2015-2016), care education of house-
Pakistan minant of CHE Integrated sampling 24,809 hold head, number
Economic Survey, (2018-2019) of older adults (aged
2015-2016 and 65+) and children
2018-2019,
Cross-sectional
7. Begum To explore whether  Primary data, Multistage 4,200 General Health Both inpatient  The relative preva-
and Hamid, the poverty impact  Cross-sectional stratified Households ~ Care and outpatient  lence of disaster, type
2021, of OOP varies across sampling ( Low- Di- of disease, medicine
Bangladesh the region based on saster-Prone cost, nonfunctioning
ecological diversity and High-Di- public facilities, and
saster-Prone absence of private
Areas), facilities
Response
Rate: 90.26%
8. Boingetal, Tomeasuretheinci- Secondarydata, Two-stage 1,04,440 General health Both inpatient Poverty, education
2014, Brazil dence and inequality National House-  cluster households  care and outpatient
of CHE hold Budget Sur-  sampling

vey, 2002-2003,
2008-2009,
Cross-sectional
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Sl Author, Aims Study Design Sampling Participants Focused Health Health care Predictors of CHE
Year, Method Problem utilization
Country
9. Buigut Incidence and Secondary data,  Cluster Not reported General health Both inpatient  HI(+), Hospitalized
etal, determinants of CHE Indicator Devel-  sampling care and outpatient  members, Members
2015Kenya among slums opment for Sur- with chronic disease,
veillance of Urban inpatient care, high
Emergencies, cost of private facili-
Cross-section ties, age, gender and
data education of house-
hold head, number
of children, adult
earning member,
membership of any
social safety net
10. Choietal, Measurethe burden Secondary data, two-stage 7,006 Chronic disease  Both inpatient  Income, number of
2015, South of chronic disease The South Korea  stratified households, and outpatient  older adults with
Korea and its association Health Panel Sur-  random Response chronic disease
with CHE vey (KHPS),2008,  cluster rate: 94.1%
Cross-sectional sampling
11. Chowdhury To estimate the Primary data Systematic 900 TB Tuberculosis Both inpatient  Poverty, indirect
etal, 2021  cost-of-illness of TB ,Cross-sectional random patients and outpatient  cost of income loss
and the incidence sampling ~ Response of the patient and
of CHE, and their rate: 96.2% caregiver, delayed
determinants. diagnosis, diagnostic
and medicine costs,
household size, and
social stigma
12. Daluietal, Todeterminethe Primary Data, Multistage 235 house-  General health Both inpatient  Type of provider,
2020, India  magnitude of OOP Cross-sectional random holds, above care and outpatient  education, and
and determinants Sampling 18 yearsold, gender of household
of CHE Response head, health isurance
rate: 90%
13. Dangetal, Explore the preva- Secondary data,  Multistage 270 Diabetes Income, comorbidity,
2023, China lence, equity, and 6th Health Random households household size (+)
determinants of CHE ~ Services Survey Sampling
in Gansu
Province, China,
Cross-sectional
14. Datta et To assess the rela- Secondary data,  Stratified 24,238 Blood pressure Medication Lack of regulation,
al, 2019, tionship between Household Two-stage households  and diabetes , Sub performance
Pakistan OOP and CHE Integrated Random of drug regulatory
Economic Survey, Sampling authorities
2015-2016,
Cross-sectional.
15. Dorjdagva Toanalyze theinci-  Secondary data  Stratified 12,811 General health Both inpatient ~ High OOP
etal, 2016, dence of CHE and Household Socio- random households  care and outpatient
Mongolia  the impoverishment economic Survey sampling
impact (HSES), 2012,
Cross-sectional
16. Duanetal, Toinvestigate the ex- Primary data, Stratified 1199 Tuberculosis Both inpatient  Patient’s / diagnostic
2019, China tent and association  Cross-sectional, random (Registered and outpatient  delay, Cost of medi-
of patents/diagnos- sampling  patients cine and diagnosis,
tic delay and other with Active ancillary services
potential factors with pulmonary for liver protection,
CHE for tuberculosis TB), health insurance,
(TB) Response delayed orignored

rate: 92.9%

inpatient treatment
coverage from
insurance,
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17. Yazdi-Feyz- To measure the Secondary data Three Sample General health Both inpatient  Rural-urban
abadietal, prevalence andin- Eight national stage sizeranged  care and outpatient  residence, income,
2018,Iran  tensity of CHE in Iran  repeated cross- stratified from 36,772 hospitalization, num-

andtofindoutthe  sectional survey  random t0 39,008 ber of elderly older
determinant of CHE  run by Iran Statics  cluster Households adults (65+)
Centre (ISC), sampling
Cross-sectional
18. Fuetal, To investigate the Secondary data Multistage 8,471 Diabetes Both inpatient Income, Age, sex,
2022, China prevalence of multi-  National House-  stratified individuals and outpatient  education, employ-
morbidity and CHE ~ hold Survey, 2013, cluster (Aged 18 ment status (jobless,
Cross-sectional random years and retired), chronic
sampling  above) disease, rural-urban
residence, health
insurance

19. Fueal, To examine the Secondary data Three- Not reported NCD Both inpatient  Rural-urban

2021, China association between  China Fam- stage and outpatient  residence, household
multi-morbidity and  ily Panel Studies stratified income, education,
CHE (CFPS), 2012- Probability-
2018, Panel Data  Proportion-
al-to-Scale
(PPS),
Random
Sampling

20. Ghimireet Toinvestigate the Secondary data, ~ Stratified 5719 General health Both inpatient ~ Household member
al.. 2018, cumulative inci- Nepal living Random Households  care and outpatient  with chronicillness,
Nepal dence, distribution,  standard survey-  Sampling  Response higher episode of

and determinant of  third (2010/11), rate: 95.5% acute illness, income,

CHE in Nepal Cross-sectional rural-urban residence
and education of
household head

21. Haqueet  Toassessthe Primary data, Conve- 107 hospital-  Chronic liver Both inpatient  Cost of medicine and
al, 2021, impact of OOP on Cross-sectional nience ized patients  disease and outpatient  diagnosis
Bangladesh liver disease, CHE sampling  (Two public

impact, distress hospitals)
financing and their
determinants

22. Hoqueet  Tomeasure the Primary data, Not 706 Maternal Both inpatient  Method of delivery,
al, 2015, economic costs of Cross-sectional reported woman with  Complications and outpatient  rural-urban location,
Bangladesh maternal complica- maternal poverty, pregnancy-

tion and their coping complica- related complicacy
mechanism tions (From

6 weeks to

6 months

postpartum)

23. Islam et To find out the Primary data, Not 410 people  Spinal cord injury  Community- Transport, food, ac-
al, 2021, cost of providing Randomized reported  with spinal based care commodation cost,
Bangladesh community-based Control Trial cord injury type of provider

services, health care
cost and economic
burden of spinal
cord injury

24. Jung 2021, To determine the Secondarydata  Systematic 1,671 House- General health Inpatient Earned income
South effect mid-to-long-  South Ko- random holds, One care reduction (EIRR) (+)
Korea term hospitaliza- rean Welfare sampling ~ member

tion (MLTH) on the Panel Study, who was
incidence of CHE 2015,2016,2017, hospitalized
Cross-sectional for more
than seven

days
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Year, Method Problem utilization
Country
25. Khanet investigated the Quantitative, Two-stage 12,240 General health Both inpatient  Poverty, rural-urban
al, 2017, impact of OOP Secondary Data  stratified Households  care and outpatient  residence
Bangladesh payments. (HIES 2010), random
on CHE and poverty  Cross-sectional sampling
26. Kien et To assess the Primary data, Multistage 1020 NCD Both inpatient ~ NCD, number of
al, 2016, socioeconomic in- Cross-sectional cluster household and outpatient  elderly adults (Aged
Vietnam equalities in CHE and sampling  Response 65+)
impoverishment rate: 84.22%
27. Kimetal, Toexplore the Secondary, Two-stage 90, 696 General health Both inpatient Income, health
2011, South relationship between The 2006 South  stratified households  care and outpatient  insurance
Korea household income  Korean House- random
and CHE hold Income cluster
& Expenditure sampling
Survey,
Cross-sectional
28. Koris et To investigate the Quantitative, Multi-stage 2274 (Aged  General health Both inpatient  Age, rural-urban
al, 2017, socio-demographics, Primary data, random 65+) care and outpatient  residence, ethnicity,
Malaysia 15cognitive status Cross-sectional Sampling  Response income, and cancer
an16d com17orbidi- rate: 97.9% prevalence
ties and ho18spital
utilizatio19n factors
that20 affect CHE21
29. Liuetal, To analyze the Quantitative, Multistage 7386 General health Both inpatient  Age, education,
2021, China trends, incidence, Secondary data probability Households  care and outpatient  self-rated health,
intensity and deter-  (China Family sampling chronic disease,
minants of CHE in Panel Studies number of elderly
China (CFPS)), older adults(aged
Longitudinal 65+), household size,
income, hospitaliza-
tion, rural-urban
residence
sex of household
head, and health
insurance.
30. Mchenga, To measure the Secondary data,  Two-stage 12,271 General health Both inpatient Income, rural-urban
2017, incidence of CHE The 3rd Malawi stratified Households  care and outpatient  residence
Malawi and the depth of Integrated House- random
poverty hold Survey sampling
(HIS-3),
Cross-sectional
31. Miao 2022, To measure the Secondary data, Multistage 9,186 Chronic disease  Both inpatient Poverty, malignant
China determinants of CHE  China Health and ~ Stratified ~ households and outpatient  tumor, hospitaliza-
among middle-aged Retirement Lon-  Probability tion, type of health
and older adults gitudinal Study sampling insurance
(CHARLS), 2018
32. Misraetal, Tomeasurethe mag- Primary data, Two-step 400 General health Both inpatient  Income, sick-
2013,India  nitude, distribution, ~ Cohort Study cluster Households  care and outpatient  ness days, and
and determinants of sampling hospitalization
CHE in North India
33. Mohanty To measure the Secondary data, Multistage 42,949 General health Both inpatient Income, poverty, old
etal, 2022, determinants of CHE Aging Study Random Households  care and outpatient  age dependency,
India among middle-aged in India (LASI), Sampling  with at least rural-urban resi-
and older adults 2017-2018, one-mem- dence, ethnicity
Longitudinal ber aged

45+
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34. Molla et To find out the deter- Quantitative, Multi-stage 10,701 General health Both inpatient  Chronic disease, gen-
al, 2017, minants of high OOP  Secondary data cluster Household,  care and outpatient  der, health insurance
Bangladesh on healthcare (HIES 2010), sampling Response

Cross-sectional rate: 87.43%

35. Mutyambizi To investigate the Primary data, Stratified 405 (Diabetic Diabetes Both inpatient  Wealth, number of
etal, 2019, incidence, socioeco- Cross-sectional random patients and outpatient  children, household
South nomic inequality and sampling  aged above size, social network,
Africa determinants of CHE 21 taking OOP, gender

in South-Africa care in two
selected
public
tertiary level
Diabetes
Clinics),
Response
rate: 81%

36. Mwaiand  To measure the Secondary data,  Two-stage 39,795 NCD Both inpatient ~ NCD
Muriithi, impoverishment The 2007 Kenya  cluster individuals and outpatient
2016, impact of CHE Household sampling ~ Response
Kenya Expenditure and rate: 96%

Utilization Survey,
Cross-sectional

37. Rahmanet Toinvestigate the Secondary data,  2005,2010- 2005- NCD Both inpatient NCD, age, gender,
al, 2022, trend and pattern of  (HIES 2005, Two-stage 10,080 and outpatient  medicine cost,
Bangladesh financial risk protec- 2010, 2016), stratified Households unavailability of

tion against NCD Cross-sectional random 2010- 12,240 essential drugs at
sampling,  Households public facilities
2016- 2016-46,076
Two-stage  Households
stratified
cluster
sampling

38. Rahmanet Toinvestigates the Primary data, Systematic 1,593 Chronic illness Both inpatient Hospitalization,
al, 2013, determinants of high  Cross-sectional random Household and outpatient  chronicillness, pov-
Bangladesh healthcare expendi- sampling  Response erty and education

ture and healthcare- rate: 99.6%
related financial
catastrophe.

39. Rahmanet To explore the deter- Secondary data Stratified 39,124 General health Both inpatient  Type of provider,
al, 2022, minants of forgone  (HIES 2016-2017), two-stage Households, care and outpatient  chronicillness,
Bangladesh care and financial Cross-sectional cluster Response household size, rural-

burden of OOP n sampling  rate:84.91% urban residence
health

40. Sarker et To analyze the Secondarydata  Two-stage 34,752 General health Both inpatient  Regressive OOP,
al, 2021, financial incidence of (HIES 2016-2017), stratified Individuals care and outpatient  poverty, rural-urban
Bangladesh OOP on healthcare Cross-sectional random residence, cost of

sampling medicine, physician's
fee, unregulated
market,

41. Sarker et To identify the Secondary data,  Two-stage 3,100 Disease-specific ~ Bothinpatient  Poverty, rural-urban
al, 2022, determinants of OOP  Primary data, cluster Household  (Multiple) and outpatient  residence, regressive
Bangladesh in urban citizens Cross-sectional sampling ooP

42, Sarker et To estimate and sex-  Primary data, Simple 801 pa Diarrhea Both inpatient  Age, indirect cost of
al, 2018, specific economic Cross-sectional random and outpatient  patient and caregiv-
Bangladesh cost of diarrheal sampling ers, poverty patient

disease
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43. Sayutiand  To assess the Secondary data,  Probability 13,015 General health Both inpatient ~ Household size, age,
Sekuri, progress towards (Household Ex- Sampling  Household,  care and outpatient  education, health
2022, sustainable develop- penditure Survey Response insurance
Malayasia ~ mentgoal 3.82and  2015/2016), rate: 89.5%

determinants of CHE ~ Cross-sectional
in Malaysia

44, Sheikhet  Toestimate Secondary Two-stage 45423 Disease-specific  Inpatient Gender, hospitaliza-
al, 2022, disease-specific data, data (HIES stratified Household (Multiple) tion, NCD, cancer,
Bangladesh incidence of distress  2016-2017), cluster type of provider,

financing and Cross-sectional sampling rural-urban residence
catastrophic OOP for Gender disparity is
hospitalization considerable.

45, Sietal, To measure the inci-  Secondary data, ~ Multistage 1,749 Hypertension Both inpatient  Economic status,
2019, China dence, intensity,and  National Health stratified households and outpatient  number of elderly

inequality of CHE Service Survey, random adults (aged 65+)
2008, and 2013 sampling
Cross-sectional,

46. Thuonget Toexaminethe Secondary Stratified 7173 General health Both inpatient ~ Age and employ-
al, 2020, determinants of data (Vietnam Random Household  care and outpatient  ment status of
Vietnam CHE, specially health  Household Living  Sampling household head,

insurance Standard Survey, severity of iliness and
2016), injury, type of care
Cross-sectional utilized, household
size

47. Wang et To assess the link China Health Multistage 17,708 NCD Both inpatient  Multi-morbidity (+)
al, 2023, between the multi-  and Retirement Stratified Participants and outpatient
China morbidity of NCD Longitudinal Probability aged 45+

and CHE Study (CHARLS),  sampling
2011-2018

48. Wang et To measure the Secondary data,  Multistage Aged 45+ Chronic disease  Both inpatient  Poverty, Members
al, 2015, extent, determinants, China Health and  Stratified and outpatient  having multi morbid-
China and inequality of Retirement Lon-  Probability ity, health insurance,

CHE gitudinal Study sampling type of care utilized,
(CHARLS), 2011 health insurance
n
49, Yadavetal, Tomeasurethe Quantitative, Multistage 92,527 Multiple Both inpatient  High OOR, type of
2021,India  impact of out-of- Secondary data random Household and outpatient  provider), type of
pocket paymentand  75th round sampling disease (cancers, car-
the financial burden  of National diovascular diseases,
due to morbidity sample survey, psychiatric conditions,
events cross-sectional injuries, musculoskele-
tal, and genitourinary
conditions),

50. Zhaoetal, Toexamine the China Health Multistage 602 Cancer Both inpatient  Outpatient visits,
2022, socioeconomic and  and Retirement Stratified individuals and outpatient  hospitalization,
China rural-urban differ- Longitudinal Probability chemotherapy and

entials in treatment,  Study (CHARLS),  sampling surgery
health service utiliza- 2011, 2015
tion and CHE
51. Zhenetal, Compare CHE Primary Data, Multistage 1,598 General health Both inpatient Employment status
2018, China among two cross-sectional stratified Households  care and outpatient  of the household
provinces and their cluster head, economic
determinants random status, members
sampling with chronic illness,

number of inpatient
members in the
family
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Country Population Current health OOP as % of Domestic General Social health insur- PHC (Gov-
aged 65+ (%) expenditure as % Current health Government Health ance as % of current ernment
of GDP expenditure expenditure as % of health expenditure and donors)
GDP as % of GDP

Bangladesh 6 3 74 0 0 0
Brazil 10 10 22 5 1 Not available
China 14 6 35 3 35 1
India 7 3 51 1 7 1(2018)
Iran Not available 5 37 3 30 Not available
Kenya 3 4 24 2 14 2
Malawi 3 5 20 2 00 3
Malaysia 8 4 36 2 1 1
Mongolia 5 5 27 3 26 Not available
Nepal 6 5 54 2 2 Not available
Nigeria 3 3 75 1 1 Not available
Pakistan 4 3 55 1 1 Not available
South Africa 6 9 5 5 0 Not available
Vietnam 4 5 40 2 32(2018) Not available

Source: The World Bank, 2023

care. But here data from Bangladesh and Nigeria revealed
that the government or donor support on primary health
care is zero. In China, 14% of the population are aged
65+. In Brazil, it is 10%, for Malaysia and Bangladesh, the
percentage is eight, and six respectively. We have to con-
centrate to face the challenges of aging, have to prepare
to meet the health needs of the senior citizens. These are
only a glimpse of the neglected health sector investment
of the countries that have been reviewed.

Socio-ecological synthesis

We classified the determinants of CHE and analyzed
them in a precise way. We classified the determinants as
the demographic, cost-related, and utilized care-related
variables, variables that are the constructs of the health
belief model, like perceived severity of illness. There were
also some healthcare regulation-related variables. Now,
we will make a socio-ecological synthesis of the predic-
tors of CHE. If we want a sustainable solution, any prob-
lem must be studied from upstream, not downstream.
In that case, the socio-ecological model could facilitate
the identification of the predictors of CHE from the
upstream, as this model encompasses a holistic view of
any health problem.

Interpersonal predictors

Among the personal attributes, age, sex, education,
income, and place of residence are consistent demo-
graphic predictors of CHE. With age, susceptibility to
disease increases [10, 19]. Old age dependency makes
the situation difficult for senior citizens, especially where
the social safety nets are unavailable or poor [20, 21]. The
patient’s gender is another deciding factor in accessing
health care and significantly impacts CHE [3, 22-26]. A

study from Bangladesh denotes that the health needs of
women are often neglected by their families [25, 26]. In
the case of pregnancy-related care, a study from Ban-
gladesh found that facing any health complexity during
delivery considerably incurs CHE [27]. Education is asso-
ciated with CHE as education impacts health-seeking
behavior like food habits, health precautions, preventive
measures, and choice of care [4, 18, 19, 23, 28].

As a predictor of CHE, income has been studied for
different quintiles, and the extent of the relationship
varied for different quintiles. A study from Malawi and
Nigeria concluded that the better off face higher CHE
than people with low incomes [5, 29]. On the other hand,
studies from India and Bangladesh concluded that the
poor face higher CHE than the rich [21, 30, 31]. Eco-
nomic status highly dictates the care utilization pattern,
but this variable also gave an assorted result. Studies
from China, Vietnam, and Nigeria revealed that people
with high economic status faced higher CHE than those
with lower economic status [29, 32-34]. In contrast, a
study from China concluded that people with lower eco-
nomic status faced higher CHE [35]. The susceptibility
to chronic diseases increases with age, which requires
regular and long-term care [35]. Nevertheless, the elderly
who do not have any earning source at this age, and this
dependency pushes them into CHE [36]. Again, several
studies from Bangladesh and South Korea found that
the loss of income due to disease, an indirect cost of ill-
ness, increases CHE incidence [13, 15, 37, 38]. With the
increase in sick days, this indirect loss increases, which
worsens the financial catastrophe [30].

Now, let us move on to disease-specific factors. Type
of illness is a significant predictor of CHE [7, 22, 39].
Studies from Bangladesh, South Korea, India, and China
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found that diseases that require inpatient care have
higher CHE incidence as with the increase in hospital-
ization, the direct cost and indirect income loss due to
disease increases the financial burden [13, 15, 18, 26, 30,
37, 38, 40]. Studies from Bangladesh, China, Vietnam,
and Malaysia concluded that NCD, Cancer, and Chronic
disease have higher CHE incidence as these diseases
demand long-term care and the treatment is expensive
[4, 18, 24-26, 32, 41]. Perceived severity of illness and
patients/diagnostic delay are two health belief model
constructs. Studies from China and Vietnam identified
these two as significant predictors of CHE [36, 42]. A
study from China on tuberculosis depicted that patient/
diagnostic delay, which is the gap between the onset of
the symptoms of the disease to the clinical diagnosis,
considerably deteriorates treatment outcomes, demands
inpatient care, and results in CHE [43].

Rural-urban differences in availability and quality of
health care are significant, so the place of residence has
been identified as the most consistent predictor of CHE
in studies from China, Bangladesh, India, Nepal, Malay-
sia, Malawi, and Nigeria [4, 5, 13, 14, 21, 22, 26, 27, 31,
41, 42, 44-47]. Disease pattern highly influences the
health care utilization pattern and has CHE impact. For
instance, type of illness. Studies from China, Bangladesh,
Malaysia, and Kenya showed that patients having chronic
disease, NCD and cancer face higher CHE [25, 26, 31, 32,
41, 48, 49].

Relational predictors

Household composition highly influences the health-
seeking behavior of a patient. First comes the type of
family, nuclear or extended. Two studies from Bangla-
desh and South Africa concluded that nuclear families
face higher CHE incidence than extended families [3, 44].
The household size gives mixed findings. Studies from
China and Vietnam showed that CHE is lower among
families with large households [4, 19, 35, 36]. However, a
study from Bangladesh found that larger households face
higher CHE than smaller ones [31, 37]. The characteris-
tics of the household head are consistent determinants of
CHE. Studies from Nigeria, Kenya, India, and Vietnam
concluded that the family faces lower CHE if the house-
hold head is male, employed, and educated [20, 22, 36,
50]. A comperative study among two provinces of China
concluded that if the household head is unemployed, the
family faces a highe CHE [51]. On the contrary, families
where a female is the breadwinner face higher CHE [4,
20, 22, 50]. Studies from China, Pakistan, Iran, and Viet-
nam revealed that families with elderly (aged 65+) have
higher CHE incidence [4, 32, 33, 47, 52]. However, a
study from Nigeria identified having the elderly as a weak
predictor of CHE [22]. Studies from China, Nepal, Korea,
and Kenya concluded that families having members with
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chronic disease face higher CHE [20, 34, 42, 53, 54].
Again, the study from Kenya, Pakistan, and South Africa
found that families with children have higher CHE inci-
dence [3, 20, 52]. However, a study from Nigeria con-
cluded that the number of elderly or children is a weak
predictor of CHE [22]. Social networks have been iden-
tified as a defending factor against CHE in studies from
Bangladesh, Vietnam, and South Africa [3, 36, 37]. Mem-
bership in any social safety net could save people from
CHE in Kenya [20].

Institutional predictors

Institutional factors attract the highest concentration in
the existing literature, where the cost and utilization pat-
tern got priority. OOP is the dominant CHE predictor
and is consistent in the existing literature. Studies from
China, Mongolia, and Bangladesh concluded that high
OOP is the leading cause of CHE [7, 13, 14, 55]. OOP is
the payment that the care receivers must pay at the point
of care, which no third party reimburses. Two studies
from Bangladesh found OOP regressive [13, 14]. Dif-
ferent studies chalked out different causes of high OOP.
Physician fees are a significant predictor of CHE in Ban-
gladesh. In contrast, outpatient visits have been identified
as an important predictor of CHE in China [14, 40]. The
cost of medicine is the main contributor to OOP in Ban-
gladesh, China, and Vietnam [14, 25, 32, 37, 43, 56]. Diag-
nostic costs considerably increase OOP in Bangladesh
and China [37, 43, 56].

Apart from those direct costs, a study in Bangladesh
identified indirect costs like food, lodging, and trans-
port costs as significant predictors of CHE [57]. Health-
related income loss is another indirect cost that notably
impacts impoverishment in South Korea and Bangladesh
[13, 15, 37, 38]. The included literature identified predic-
tors related to utilized care. The type of provider plays a
dominating role in CHE. Public providers offer treatment
at a considerably lower cost than private providers. Stud-
ies from Nigeria, Kenya, Bangladesh, and India found
that patients accessing care from public providers have a
lower risk of CHE than those accessing care from private
providers [7, 20, 22, 26, 29, 31, 50, 57]. Again, accessed
care is another influential predictor of CHE. Studies from
Iran, China, and Vietnam concluded that those who are
taking inpatient care very likely face CHE [4, 36, 47, 48,
54]. Moreover, diseases for which the treatment cost is
higher have higher CHE. Two studies from China and
one from Malaysia found that the cost of chemotherapy
and surgery incurs a two-fold increased risk of CHE [40,
47, 58]. A study on tuberculosis in China found that the
cost of ancillary services for liver protection increases the
threat of CHE [43].

The review identified three spots at the institutional
level. Studies from Bangladesh, India, Nigeria, and Kenya
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found a significant gap in treatment costs between public
and private providers [7, 20, 29, 31, 50]. Again, a study
from Bangladesh revealed that the public sector needs to
be more functional, especially in the underserved areas,
which significantly impact CHE [39]. Again, the same
study found that private facilities were unavailable in
rural coastal areas, which made health care inaccessible
to many. Health insurance has been identified as a pro-
tector against CHE in several studies from China, Ban-
gladesh, Malaysia, Kenya, and Vietnam [4, 20, 24, 48]. On
the contrary, studies from China found that delayed or
ignored inpatient treatment coverage often fails to pro-
tect patients from CHE [43]. Another study from Paki-
stan found that the sub-performance of drug regulatory
authority is one of the leading causes of the high price of
medicine, which is a risk factor for CHE [14, 59].

Community predictors

The review found three community-level factors: comor-
bidity, poverty, and social stigma. A study from Ban-
gladesh argued that the poor cannot pay for the health
shocks. Moreover, the income loss due to illness makes
them more vulnerable as they have no other source but to
go for distress financing, which increases the intensity of
poverty [13, 14]. Studies from Bangladesh and Vietnam
found that due to poverty, the incidence of forgone care
is significant, especially for NCDs and cancer [14, 25, 31,
32]. Social stigma about disease increases the risk of fac-
ing CHE, which has been concluded in studies from Ban-
gladesh and Vietnam [36, 37]. The relative prevalence of
natural disasters has been found to significantly impact
the incidence of CHE in Bangladesh [39].
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Policy level predictors

At the policy level, this review has found only a single
predictor. Studies from Bangladesh concluded that due to
the lack of regulation of health care market, OOP is con-
siderably high, resulting in CHE [10, 39]. The predictors
of different levels are summed up in Fig. 3. The details of
the predictors and their occurrence in the included lit-
erature are summed up in Table 5, where the number in
the parentheses refers to the number of the literature as
of cited in the reference. Figure 3 presents the gap in the
reviewed literature to understand the socio-ecological
synthesis better.

We presented a word cloud based on all the articles
included in the study using NVivo 12. Figure 4 presents
the word cloud. The word cloud is a frequently used
tool in qualitative studies to visualize the respondents’
responses and facilitate thematic analysis. This is not so
suitable to quantitative studies.

In this review, our motivation of using word cloud is
different. We first used the word cloud to figure out the
relevance of the searched literature with the study objec-
tive and to show the relative relevance of the words
that occurred in the included literature. Bigger and
bolder words have a higher frequency in the reviewed
documents. ‘Household, ‘type, ‘head, ‘prevalence; ‘ill-
ness, ‘health) ‘income; and ‘social’ largely occurred in
the included literature. The main query of the included
papers was to identify the predictors of CHE. The word
cloud depicts that the search was quite relevant to the
study objective, as all the words that have been visualized
in the cloud have close relevance with the predictors of
CHE. The bigger and bolder words are mainly relational,
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Table 5 Socio-ecological synthesis of the predictors of CHE
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Interpersonal Relational Institutional Community Policy
Age (20,29,31,41,46,47) Type of family (2,39) Out-of-pocket payment for Poverty Unreg-
health (17,44,45,59) (6,9,12,23,26,3537,42,44,52)  ulated
market

(8,46)

Gender (4,20,38,39,41,48) Household size

(15,31,43,47,50)

Ethnicity (29) Gender of household
head (4,10,14,31)

Education (9,20,31,42,47) Age of household head
(10,50)

Education of household
head (4,7,10,14,21)
Occupation of household
head (50,62)

Income of household
head (7,21)
Self-assessment of house-
hold head regarding the
severity of illness (19)
Number of elderly (65+)
(2,4,7,27,31,49,60)
Number of children
(7,10,39)

Number of people

with chronic illness
(10,11,21,52,62)

Social network (39,50)

Occupation (20)
Income (11,15,20,19,21,28,29,31,32,36,37,60)
Economic status (3,15,27,49,62)

Demographic: Marital status (12)

Place of residence (Rural-urban differential) (2,
4,19,21,23,26,29,31,32,37,43,45,44,48, 60)
Old age dependency (37)

Type of iliness (4,8,59)
Sickness days(36)

Perceived severity of illness (21,50)
Patient’s/diagnostic delay(12,18)

Physician'’s fee (45) Comorbidity (15,51)

Outpatient visit (61) Social stigma (14,59)

Cost of diagnosis (12,18,22)

Cost of medicine
(27,12,18,22,41,45)

Direct Cost: Cost of ancillary
health services (18)

Food, lodging and transport

cost (24)

Income loss of the patient due to
disease (1,12,25,44)

Type of provider (Public-private)
(3/4,10,14,23,43,48,59)

Type of utilized care (inpatient-
outpatient) (31,35,50,52,60)
Surgery (6,61)

Chemotherapy (61)
Hospitalization (36,42,48,61)
Health insurance
(10,18,20,31,35,38,47,50,52,62)
Delayed or ignored inpatient
treatment coverage from insur-
ance (18)

Nonfunctioning public facilities
(®)

Unavailability of private facilities
(®)

Regulation: Sub-performance of
drug regulatory authority (16)

interpersonal, and institutional factors, the policy-level
factors were smaller.

Discussion

The objective of this review is to make a socio-ecologi-
cal synthesis of the predictors of CHE. The included lit-
erature mainly dealt with the interpersonal, relational,
and institutional predictors and the papers put nomi-
nal concentration on community and policy-level fac-
tors. The institutional level yielded the greatest number
of predictors; however, all of them were solely based on
patient responses from the demand side. The supply side
predictors, i.e., the providers’ response, were completely
missing in the included literature. However, the stud-
ies presented altered dimensions of CHE. A study from
South Korea revealed many blind spots in the country’s

healthcare system, such as chronic kidney disease [53].
The prevalence of such diseases is considerably increas-
ing. Nonetheless, the treatment is minimal against
demand and highly expensive, having a high CHE impact.
However, most countries’ health systems failed to iden-
tify the financial catastrophe and the urgency of treating
such fatal diseases at a lower cost.

A study from Vietnam concluded that households with
higher socioeconomic status utilized care for NCDs, but
patients from lower economic status often forgo care
as treatment is expensive [32]. Studies from China and
Malaysia showed that in the case of surgery and chemo-
therapy, patients have a two-fold high risk of facing CHE
[40, 58]. Complications during birth have a high inci-
dence of CHE in Bangladesh. Families rarely go for dis-
tress financing (donation, sale of assets, loan). Instead,
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they try to mitigate from their income or savings. The
authors implicate these findings in an assorted way [27].
The study argued that this finding might have two rea-
sons. Family ties work positively here, and the family
saves money for the upcoming birth event. Conversely,
there are also incidents where even if birth becomes
complicated, the family does not go to the clinics, and
the result might be the loss of life of the mother or the
newborn.

A study from Bangladesh found that if the patient
is male and earning, distress financing is common for
NCDs. However, suppose the patient is female or elderly

or unemployed. In that case, the family rarely goes for
distress financing instead of forgoing care [25]. A study
from China concluded that the assessment of a house-
hold head regarding family member’s health status plays
a pivotal role in the healthcare utilization pattern of
family members [45]. A study from Bangladesh showed
that women often could not access formal care due to
the lack of financial support, absence of peers to accom-
pany them, or lack of permission from the family, even in
cases of NCDs like cancer [25]. Studies on tuberculosis
in Bangladesh and China concluded that the delay from
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symptom to diagnosis (patients/diagnostic delay) dete-
riorates the treatment outcome [37, 43].

Social stigma is a predictor of CHE. A study from Ban-
gladesh found that in fear of losing a job or being mar-
ginalized, tuberculosis patients do not go for clinical
diagnosis. Studies from China, India, and Bangladesh
concluded that delayed diagnosis increases the risk of
hospitalization, a consistent contributor to OOP and the
resultant CHE [18, 26, 30, 40]. The literature gave mixed
results on economic status and poverty in CHE. Studies
from Malawi and Nigeria showed that CHE incidence
is higher among the better off as they are more cau-
tious, and their healthcare utilization rate is higher than
that of those with low economic status [5, 29]. A study
from Bangladesh also concluded that people from lower
income quintiles have lower CHE as the utilization of
formal care is low [31]. Conversely, poverty consistently
predicts CHE, indicating that poor people have higher
CHE [13, 18, 21, 27, 28, 37, 46, 48, 54, 58]. To safeguard
poor people from financial catastrophe, several studies
from China, Kenya, and Malaysia emphasized on health
insurance [19, 20, 36, 54]. However, countries where
health insurance is available reported that due to insuf-
ficient coverage and the delay in reimbursement, health
insurance could not save people from CHE [43]. Again,
in Mongolia, despite having high social health insur-
ance coverage, the incidence of CHE is high as social
health insurance can not cover the treatment cost of the
elderly, especially those with chronic diseases [55]. The
study from China concluded that basic health insurance
has an insignificant impact on CHE, especially for poor
people with chronic disease [34]. Another study from
China concluded that social health insurance coverage
could not save the elderly from facing catastrophic health
expenditures [62].

Studies from China and Vietnam identified family ties
as a protector against CHE [35, 36]. The papers argued
that in large families, family members care for each other,
give mental and spiritual support, and have a more exten-
sive social support network and better risk management
capacities against CHE.

OOP is the crucial determinant of CHE, and utilized
care is the key contributor. Only three studies from Ban-
gladesh and South Korea concentrated on inpatient care,
and a study from Pakistan worked on medication [15, 26,
38, 59]. One paper from Bangladesh on spinal cord injury
worked on community-based home care [57]. The rest
of the paper does not consider the utilized care. Instead,
they consider general health care. This is a considerable
gap. The existing literature lacks an analysis of the insti-
tutional factors contributing to increased diagnosis and
medicine costs, as well as the vulnerabilities faced by the
poor due to the utilization of care. The reasons behind
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these issues, particularly in the context of Bangladesh,
have received minimal attention in research.

Most papers used secondary data, whereas disease-spe-
cific studies used primary data. Studies using secondary
data on general health care poorly apprehended the vul-
nerabilities of a disease. Instead, concentrating on disease
and using primary data could help to capture disease-
specific vulnerabilities more intensively. Suppose the
countries want to identify the causes of high OOP. In that
case, they must concentrate more on the healthcare utili-
zation pattern with age, income, and disease prevalence.
If we focus on similar studies from the developed world,
like Canada, the USA, the UK, or Australia, the authors
are concentrating more on supply-side predictors. They
emphasize health rights and health-related laws and
concentrate more on the community, institutional, and
policy levels. However, these aspects are almost absent
in the included literature. Only two studies from Bangla-
desh identified a lack of regulation in the healthcare mar-
ket, nonfunctional public facilities, and the unavailability
of private facilities as predictors of CHE [14, 39].

The WHO proposed health insurance as a safeguard
against CHE, which is largely overlooked in the studies
from Bangladesh as her insurance coverage is only 2%
[63]. On the contrary, studies from China, South Korea,
Vietnam, and African countries like Nigeria or Kenya
concentrated more on finding a suitable health insur-
ance package based on age or disease prevalence. Social
stigma or the need for social networks is studied in coun-
tries like South Korea, China, Vietnam, Kenya, and Nige-
ria. However, Bangladesh is lagging behind in addressing
community predictors.

The review found sufficient predictors from the
demand side in explaining why does CHE vary across the
regions. However, the supply side predictors, more spe-
cifically the community and policy level factors, are rare
in the included literature. The world bank data revealed
that, in the countries of the reviewed literature, OOP
varies on an extensive range; domestic general govern-
ment health expenditure or government and donors sup-
port for primary health care vary. Some countries have
no or minimal social health insurance coverage. Thus, it
is worth investigating the reasons behind such variation.
Results from our review suggest that the determinants
behind the variations are originated from the loopholes
in the supply side determinants at policy level, which are
understudied. Furthermore, the difference in government
health expenditure is the primary cause of the variation
in financial protection against CHE [31]. We have to
find out the reasons behind this deficiency. The reasons
for high OOP or CHE are partially examined. We have
to conentrate on the supply side predictors of CHE. If we
concentrate on China, India, South Korea, the studies
from those countries used different registers to study the
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health needs at different ages or diseases. However, many
other countries like Bangladesh do not have any age- or
disease-specific data sources that the researchers could
use. That might be the primary cause of high CHE inci-
dence in the LMICs [9].

Conclusion

The health-seeking behavior of a person is influenced by
his attributes, the family and peers with whom he lives,
the institutions with whom he/she interacts, the com-
munity where he/she belongs, that shapes his/her cul-
ture and values, and the policies that control and, at the
same time, facilitate his/her deeds. The health system
must consistently address the factors encompassing the
five levels and keep coherence among different levels.
Any gap among the different levels will worsen the CHE
scenario. Nevertheless, this study found significant gap
in the studies of the predictors of CHE from two spe-
cific aspects. First, the studies mainly concentrated on
interpersonal, relational and institutional factors. The
community and policy-level factors are rarely studied.
The second gap is that the predictors have been studied
from the demand side. A study on supply-side predictors
is missing in the review; all the studies were on patients,
and there is not a single study from the provider side.
Saving people with low incomes from financial catastro-
phes is one of the targets of SDG 3. To achieve this target,
countries must fill the gap.

Implication for research

The review found that authors from resource-poor coun-
tries concentrate less on community and policy-level fac-
tors. Along with the community and policy level factors,
the institutional factors must be examined from the sup-
ply side. Health professionals like doctors, nurses, and
hospital administrators would better explain the cause of
high consultation fees, high price of medicine and diag-
nosis, high hospital charges, high cost of chemotherapy
or surgery, or the reasons for the unavailability of treat-
ment in underserved areas, or, why the access of a patient
is denied due to the lack of financial ability, definitely in
a more comprehensive way than a patient. The demand
for health care is supplier-induced. The patient does not
know what they need, and they do not know the utility
that they will gain from treatment. So, we have to get the
supply-side response.

Policy implications

To safeguard people experiencing poverty from CHE,
the WHO promoted health insurance to protect against
financial catastrophe. However, study findings from dif-
ferent countries concluded that insurance coverage is
insufficient for many countries, especially to cover the
treatment cost of chronic diseases like chronic kidney
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disease, especially for the elderly. Again, many studies
found that large family sizes act as the first line of defense
against CHE. Strengthening the family bondage could
save people from CHE. The social stigma of the disease
has a more significant mental effect with visible physi-
cal complexity. The studies do not care much about the
social stigma of a disease. However, the cost of CHE is
not only a financial issue but also has immense social
implications. Countries must increase coverage and
design insurance benefit packages that consider age,
income, disease, and treatment type. Again, the impact
of social capital must be recognized by the policymakers
as a shield against CHE and how this could be better uti-
lized against CHE.

Limitations of the study

To the best of our knowledge, this paper is the first
attempt to synthesize the predictors of CHE with the
socio-ecolofgical model. The findings may be helpful
to chalk out the loopholes of the health system more
precisely that pushes people to catastrophic health
expenditure.

The study has some limitations. Most of the included
documents used secondary data sources and worked on
general health care to measure the incidence of CHE.
We have to concentrate more on primary data-based and
disease-specific studies to capture the accurate predic-
tors. In the online data sources, such literature is limited
on LMICs. That is why this systematic review’s propor-
tion of secondary data-based studies was higher. This is
a limitation of the study. Again, we excluded non-Eng-
lish documents from the review, and the data search did
not cover the data from some other related electronic
data sources like Pub-med. We did not go for any open
search like google scholar. Our study was also confined
to LMICs. The inclusion of data from more data bases
and open sources, and the non-English sources may pro-
duce more comprehensive results and may be a scope for
future research.

Abbreviations

CHE Catastrophic Health Expenditure
GDP Gross Domestic Product

LMIC Lower Middle-Income Country
NCD Non-communicable Disease
OOP Out-of-Pocket

PHC Primary Health Care

PRISMA  Preferred Reporting Items for Systematic Reviews and
Meta-Analysis

SDG Sustainable Development Goal

WHO World Health Organization

Author contributions

Conception and design: KFM, NA; Data extraction: NA; Assessing full

text articles: KFM, NA; Inclusion of literatures: KFM, NA, ZH; Analysis and
interpretation: KFM, NA, ZH; Drafting of the article: KFM, NA, ZH; Final approval
of the article: KFM, NA, ZH.



Mohsin et al. BMC Public Health

(2024) 24:1504

Funding

The authors are expressing gratitude toward the Prime Minister’s Education
Assistance Trust for supporting the Doctoral research of the first author
under the supervision of the other authors. The authors are also thankful

to Khulna University for providing the article processing charge through
the High Impact Factor Journal Publication Grants scheme (Number:
HIFJPG_e01_01/2024).

Data availability
The dataset analyzed during the current study available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 6 January 2024 / Accepted: 12 April 2024
Published online: 05 June 2024

References

1.

Amaya Lara JL, Ruiz Gémez F. Determining factors of catastrophic

health spending in Bogota. Colombia Int J Health care Finance Econ.
2011;11:83-100.

World Health Organization. Primary health care on the road to universal
health coverage. Global Monit Rep. 2019;22.

Mutyambizi C, Pavlova M, Hongoro C, Booysen F, Groot W. Incidence, socio-
economic inequalities and determinants of catastrophic health expenditure
and impoverishment for diabetes care in South Africa: a study at two public
hospitals in Tshwane. Int J Equity Health. 2019;18:1-5.

Liu G, Liu ZM, Nicholas S, Wang J. Trends and determinants of catastrophic
health expenditure in China 2010-2018: a national panel data analysis. BMC
Health Serv Res. 2021,21(1):526.

Mchenga M, Chirwa GC, Chiwaula LS. Impoverishing effects of catastrophic
health expenditures in Malawi. Int J Equity Health. 2017;16(1):1-8.

Lee JT, Hamid F, Pati S, Atun R, Millett C. Impact of non-communicable
disease multimorbidity on healthcare utilization and out-of-pocket expen-
ditures in middle-income countries: cross sectional analysis. PLoS ONE.
2015;10(7):¢0127199.

Xu K, Evans D, Carrin G, Aguilar-Rivera AM. Designing health financing sys-
tems to reduce catastrophic health expenditure.

World Health Organization. World Bank. Tracking Universal Health Coverage:
2023 Global Monitoring Report.

World Health Organization. A Stakeholder Analysis of Non-communicable
Diseases' Multisectoral Action Plan in Bangladesh. WHO South-East Asia Jour-
nal of Public Health, Volume 10, Issue 1, January-June 2021. 2021;10(1):1-0.

Sarker AR, Sultana M, Alam K, Ali N, Sheikh N, Akram R, Morton A. Households'

out-of-pocket expenditure for healthcare in Bangladesh: a health financing
incidence analysis. Int J Health Plann Manag. 2021,36(6):2106-17.

McLaren L, Hawe P. Ecological perspectives in health research. J Epidemiol
Commun Health. 2005;59(1):6.

Chung J, Seo JY, Lee J. Using the socioecological model to explore factors
affecting health-seeking behaviours of older Korean immigrants. Int J Older
People Nurs. 2018;13(2):e12179. https://doi.org/10.1111/0pn.12179. Epub
2017 Oct 30. PMID: 29083091.

Rimer BK, Glanz K. Theory at a glance: a guide for health promotion practice.
US Department of Health and Human Services, National Institutes of Health,
National Cancer Institute; 2005.

Sarker AR, Ali SZ, Ahmed M, Chowdhury SZ, Ali N. Out-of-pocket payment
for healthcare among urban citizens in Dhaka, Bangladesh. PLoS ONE.
2022;17(1):20262900.

Ahmed S, Dorin F, Satter SM, Sarker AR, Sultana M, Gastanaduy PA, Parashar U,
Tate JE, Heffelfinger JD, Gurley ES, Khan JA. The economic burden of rotavirus

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

Page 23 of 24

hospitalization among children < 5 years of age in selected hospitals in
Bangladesh. Vaccine. 2021,39(48):7082-90.

Awoyemi BO, Makanju AA, Mpapalika J, Ekpeyo RS. A time series analysis of
government expenditure and health outcomes in Nigeria. J Public Health Afr.
2023;14(7).

The World Bank Group. Health-nutrition-and-population-statistics. https://
databank.worldbank.org/source/health-nutrition-and-population-statistics
(2022). Accessed Jan 01 2023.

Rahman MM, Gilmour S, Saito E, Sultana P, Shibuya K. Health-related financial
catastrophe, inequality and chronic illness in Bangladesh. PLoS ONE.
2013;8(2):e56873.

Sarker AR, Sultana M, Mahumud RA, Ali N, Huda TM, Salim Uzzaman M, Haider
S,Rahman H, Islam Z, Khan JA, Van Der Meer R. Economic costs of hospital-
ized diarrheal disease in Bangladesh: a societal perspective. Global Health Res
Policy. 2018;3:1-2.

Buigut S, Ettarh R, Amendah DD. Catastrophic health expenditure and its
determinants in Kenya slum communities. Int J Equity Health. 2015;14(1):1-2.
Mohanty SK, Sahoo U, Rashmi R. Old-age dependency, and catastrophic
health expenditure: evidence from Longitudinal Ageing Study in India. Int J
Health Plann Manag. 2022;37(6):3148-71.

Aregbeshola BS, Khan SM. Out-of-pocket payments, catastrophic health
expenditure and poverty among households in Nigeria 2010. Int J Health
Policy Manage. 2018;7(9):798.

Fu XZ, Sun QW, Sun CQ, Xu F, He JJ. Urban-rural differences in catastrophic
health expenditure among households with chronic non-communicable dis-
ease patients: evidence from China family panel studies. BMC Public Health.
2021;21(1):874.

Molla AA, Chi C, Mondaca AL. Predictors of high out-of-pocket healthcare
expenditure: an analysis using Bangladesh household income and expendi-
ture survey, 2010. BMC Health Serv Res. 2017;17(1):1-8.

Rahman MM, Islam MR, Rahman MS, Hossain F, Alam A, Rahman MO, Jung J,
Akter S. Forgone healthcare and financial burden due to out-of-pocket pay-
ments in Bangladesh: a multilevel analysis. Health Econ Rev. 2022;12(1):1-1.
Sayuti M, Sukeri S. Assessing progress towards sustainable development goal
3.8.2 and determinants of catastrophic health expenditures in Malaysia. PLoS
ONE. 2022;17(2):e0264422.

Hoque ME, Dasgupta SK, Naznin E, Al Mamun A. Household coping strategies
for delivery and related healthcare cost: findings from rural Bangladesh. Tropi-
cal Med Int Health. 2015,20(10):1368-75.

Boing AC, Bertoldi AD, Barros AJ, Posenato LG, Peres KG. Socioeconomic
inequality in catastrophic health expenditure in Brazil. Rev Saude Publica.
2014,48:632-41.

Aregbeshola BS, Khan SM. Determinants of catastrophic health expenditure
in Nigeria. Eur J Health Econ. 2018;19:521-32.

Misra S, Awasthi S, Singh JV, Agarwal M, Kumar V. Assessing the magnitude,
distribution, and determinants of catastrophic health expenditure in urban
Lucknow, North India. Clin Epidemiol Global Health. 2015;3(1):10-6.

Rahman T, Gasbarro D, Alam K. Financial risk protection against non-com-
municable diseases: trends and patterns in Bangladesh. BMC Public Health.
2022,22(1):1835.

Kien VD, Minh HV, Ngoc NB, Phuong TB, Ngan TT, Quam MB. Inequalities in
household catastrophic health expenditure and impoverishment associated
with non-communicable diseases in Chi Linh, Hai Duong, Vietnam. Asia Pac J
Public Health. 2017;29(5suppl):S35-44.

Sheikh N, Sarker AR, Sultana M, Mahumud RA, Ahmed S, Islam MT, Howick

S, Morton A. Disease-specific distress healthcare financing and catastrophic
out-of-pocket expenditure for hospitalization in Bangladesh. Int J Equity
Health. 2022;21(1):114.

Zhao Y, Tang S, Mao W, Akinyemiju T. Socioeconomic and rural-urban dif-
ferences in healthcare and catastrophic health expenditure among cancer
patients in China: analysis of the China health and retirement longitudinal
study. Front Public Health. 2022;9:779285.

Dang Y, Yang Y, Yang A, Cao S, Zhang J, Wang X, Lu J, Hu X. Factors influencing
catastrophic health expenditure of households with people with diabetes

in Northwest China-an example from Gansu Province. BMC Health Serv Res.
2023;23(1):1-4.

SiY, Zhou Z, Su M, Wang X, Lan X, Wang D, Gong S, Xiao X, Shen C,RenY,
Zhao D. Decomposing inequality in catastrophic health expenditure for
self-reported hypertension household in Urban Shaanxi, China from 2008 to
2013: two waves' cross-sectional study. Bmj Open. 2019;9(5):e023033.


https://doi.org/10.1111/opn.12179
https://databank.worldbank.org/source/health-nutrition-and-population-statistics
https://databank.worldbank.org/source/health-nutrition-and-population-statistics

Mohsin et al. BMC Public Health

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

(2024) 24:1504

Chowdhury AS, Ahmed MS, Ahmed S, Khanam F, Farjana F, Reza S, Islam S,
Islam A, Khan JA, Rahman M. Estimating catastrophic costs due to pulmonary
tuberculosis in Bangladesh. J Epidemiol Global Health. 2021;11(1):83.

Jung H, Yang J, Kim E, Lee J. The effect of mid-to-long-term hospitalization
on the catastrophic health expenditure: focusing on the mediating effect of
earned income loss. In Healthcare 2021 Aug 7 (Vol. 9, No. 8, p. 1013). MDPI.
Begum A, Hamid SA. Impoverishment impact of out-of-pocket payments

for healthcare in rural Bangladesh: do the regions facing different climate
change risks matter? PLoS ONE. 2021;16(6):¢0252706.

Yazdi-FeyzabadiV, Bahrampour M, Rashidian A, Haghdoost AA, Akbari Javar
M, Mehrolhassani MH. Prevalence and intensity of catastrophic health care
expenditures in Iran from 2008 to 2015: a study on Iranian household income
and expenditure survey. Int J Equity Health. 2018;17:1-3.

Koris R, Nor NM, Haron SA, Ismail NW, Junid SM, Nur AM, Shafie AA, Yusoff S,
Maimaiti N. Socio-demographic, cognitive status and Comorbidity Deter-
minants of Catastrophic Health expenditure among Elderly in Malaysia. Int J
Econ Manage. 2017;11.

Ghimire M, Ayer R, Kondo M. Cumulative incidence, distribution, and deter-
minants of catastrophic health expenditure in Nepal: results from the living
standards survey. Int J Equity Health. 2018;17(1):1-2.

DuanW, Zhang W, Wu C,Wang Q, Yu Y, Lin H, Liu Y, Hu D. Extent and determi-
nants of catastrophic health expenditure for tuberculosis care in Chongging
municipality, China: a cross-sectional study. BMJ open. 2019;9(4):e026638.
Ahmed S, Ahmed MW, Hasan MZ, Mehdi GG, Islam Z, Rehnberg C, Niessen
LW, Khan JA. Assessing the incidence of catastrophic health expenditure and
impoverishment from out-of-pocket payments and their determinants in
Bangladesh: evidence from the nationwide Household Income and Expendi-
ture Survey 2016. Int Health. 2022;14(1):84-96.

FuY, Chen M, Si L. Multimorbidity and catastrophic health expenditure
among patients with diabetes in China: a nationwide population-based
study. BMJ Global Health. 2022,7(2):e007714.

Khan JA, Ahmed S, Evans TG. Catastrophic healthcare expenditure and
poverty related to out-of-pocket payments for healthcare in Bangladesh—an
estimation of financial risk protection of universal health coverage. Health
Policy Plann. 2017,32(8):1102-10.

Yadav J, Menon GR, John D. Disease-specific out-of-pocket payments,
catastrophic health expenditure and impoverishment effects in India: an
analysis of National Health Survey data. Appl Health Econ Health Policy.
2021;19:769-82.

Miao W, Zhang X, Shi B, Tian W, Wu B, Lai Y, Li Y, Huang Z, Xia Q, Yang H, Ding
F. Multi-dimensional vulnerability analysis on catastrophic health expenditure
among middle-aged and older adults with chronic diseases in China. BMC
Med Res Methodol. 2022,22(1):151.

Mwai D, Muriithi M. Catastrophic health expenditure and household impov-
erishment: a case of NCDs prevalence in Kenya. Epidemiol Biostatistics Public
Health. 2016;13(1).

Dalui A, Banerjee S, Roy R. Determinants of out-of-pocket and catastrophic
health expenditure in rural population: a community-based study in a block
of Purba Barddhaman, West Bengal. Indian J Public Health. 2020,64(3):223.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Page 24 of 24

Zhen X, Zhang H, Hu X, Gu S, LiY, Gu 'Y, Huang M, Sun X, Wei J, Dong H. A
comparative study of catastrophic health expenditure in Zhejiang and Qing-
hai province, China. BMC Health Serv Res. 2018;18:1-8.

Bashir S, Kishwar S. Incidence and determinants of catastrophic health
expenditures and impoverishment in Pakistan. Public Health. 2021;197:42-7.
Choi JW, Choi JW, Kim JH, Yoo KB, Park EC. Association between chronic
disease and catastrophic health expenditure in Korea. BMC Health Serv Res.
2015;15:1-8.

Wang Y, Du M, Qin C, Liu Q, Yan W, Liang W, Liu M, Liu J. Associations among
socioeconomic status, multimorbidity of non-communicable diseases, and
the risk of household catastrophic health expenditure in China: a population-
based cohort study. BMC Health Serv Res. 2023;23(1):1-1.

Dorjdagva J, Batbaatar E, Svensson M, Dorjsuren B, Kauhanen J. Catastrophic
health expenditure and impoverishment in Mongolia. Int J Equity Health.
2016;15(1):1-9.

Haque MF, Islam AN, Pervin S, Akter E, Hasan MM. Catastrophic Health
Expenditure, Distress Financing and Impoverishment due to out-of-Pocket
expenses for Healthcare among patients with chronic liver disease: a cross-
sectional study among hospitalized patients in Bangladesh. J Health Med Sci.
2021;4(1).

Islam MS, Harvey LA, Hossain MS, Rahman MA, Costa PD, Liu H, Muldoon

S, Taylor V, Billot L, Lindley RI, Biering-Sorensen F. The cost of providing a
community-based model of care to people with spinal cord injury, and the
healthcare costs and economic burden to households of spinal cord injury in
Bangladesh. Spinal Cord. 2021;59(8):833-41.

Azzani M, Yahya A, Roslani AC, Su TT. Catastrophic health expenditure among
colorectal cancer patients and families: a case of Malaysia. Asia Pac J Public
Health. 2017;29(6):485-94.

Datta BK, Husain MJ, Asma S. Assessing the relationship between out-of-
pocket spending on blood pressure and diabetes medication and household
catastrophic health expenditure: evidence from Pakistan. Int J Equity Health.
2019:18(1):1-2.

Thu Thuong NT, Van Den Berg Y, Huy TQ, Tai DA, Anh BN. Determinants

of catastrophic health expenditure in Vietnam. Int J Health Plann Manag.
2021;36(2):316-33.

Kim'Y, Yang B. Relationship between catastrophic health expenditures and
household incomes and expenditure patterns in South Korea. Health Policy.
2011;100(2-3):239-46.

Wang Z, Li X, Chen M. Catastrophic health expenditures and its inequality in
elderly households with chronic disease patients in China. Int J Equity Health.
2015;14:1-1.

World Health Organization. Bangladesh health system review. WHO Regional
Office for the Western Pacific; 2015.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Understanding variation in catastrophic health expenditure from socio-ecological aspect: a systematic review
	﻿Abstract
	﻿Background
	﻿The guiding framework: the socio-ecological model

	﻿Methods
	﻿Search strategy and inclusion criteria
	﻿Data extraction and analysis

	﻿Results
	﻿Quality appraisal of the included literature
	﻿Characteristics of the included literature
	﻿Socio-ecological synthesis
	﻿Interpersonal predictors
	﻿Relational predictors
	﻿Institutional predictors
	﻿Community predictors
	﻿Policy level predictors


	﻿Discussion
	﻿Conclusion
	﻿Implication for research
	﻿Policy implications
	﻿Limitations of the study

	﻿References


