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Background: Ending poverty and realizing common prosperity are the essential requirements for the localization of Marxism in 
China. The ongoing COVID-19 pandemic in the post-poverty era further aggravates the risk of catastrophic health expenditure for 
borderline poor households and increases the uncertainty of returning to poverty due to illness, potentially undermining decades of 
hard-won efforts to eradicate poverty in China.
Methods: Based on the latest data released by China Health and Retirement Longitudinal Survey (CHARLS) database, this paper uses 
the Logit model to empirically explore the risk characteristics of catastrophic health expenditure of multidimensional borderline poor 
households based on identifying multidimensional borderline poor households.
Results: The results show that factors such as family income level, child support, and medical insurance have different impacts on 
catastrophic health expenditure, and the risk of catastrophic health expenditure of multidimensional borderline poor households is 
much higher than that of non- multidimensional borderline poor households, and there is a certain difference between urban and rural 
areas.
Discussion: The government should strengthen and improve the social security system and health service system, such as medical 
insurance, and more resources should be allocated to multidimensional borderline poor households, especially in rural areas.
Keywords: common prosperity, multidimensional borderline poor households, catastrophic health expenditure, urban-rural 
differences, insurance system

Introduction
Future healthy well-being should “achieve universal health protection, including financial risk protection; Quality basic 
health services for everyone; Access to safe, effective, quality and affordable essential medicines and vaccines for 
everyone. (United Nations 2030 Agenda for Sustainable Development, Seventieth Session of the General Assembly, 
2015)”. China has achieved universal coverage of basic medical insurance and basic public health services,1 but family 
economic difficulties caused by high out-of- pocket medical expenditures are still an important problem faced by China and 
even developing countries.2–5 Out-of-pocket medical expenditure refers to the doctor’s consultation fee, drug fee, medical 
treatment fee and hospital bill that a person needs to pay for medical care).6 China has set a target of reducing the proportion 
of out-of-pocket medical expenditures to around 25% by 2030 (Outline of healthy China 2030, State Council of China, 
2016). Figure 1 shows the annual average and rate of change in the proportion of out-of-pocket medical expenditures by 
individuals since 1978. China reformed its health system from government-run to market-based, resulting in a dramatic 
increase in out-of-pocket health spending by patients (which at one point soared to nearly 60%) after 1978. Then the 
government alleviated this situation through a series of measures such as the new rural cooperative medical plan and the 
basic medical insurance plan for urban residents after 2000. The proportion of personal out-of-pocket medical expenses 
decreased year by year after reaching the peak in 2000, but the downward trend slowed down and stabilized after 2015.
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The high level of individual out-of-pocket medical expenditure indicates the irrationality of current health system 
financing. The outbreak and continuation of the COVID-19 pandemic has also prompted governments around the world 
to pay close attention to resilient health systems, balancing healthcare costs and avoiding personal healthcare financial 
risks while ensuring quality health services.7,8 Individual medical financial risk can be quantified by catastrophic health 
expenditure,9 which refers to the reduction of other consumption expenditures in life to a certain threshold due to the 
payment of medical expenses in a certain period of time.10 It also reflects individual health status to some extent.11,12 

China has a high incidence of catastrophic health expenditure. The average incidence rate of catastrophic health 
expenditure from 2018 to 2020 is about 25.5%, and the number of people facing catastrophic health expenditure 
nationwide is as high as 360 million.13 This poses a severe realistic challenge to avoid a large-scale return to poverty 
due to disease in China, which has just lifted itself out of poverty in 2020.

The research on catastrophic health expenditure by global scholars is relatively sufficient, mainly focusing on the 
following four aspects. First, the influencing factors of catastrophic health expenditure and the characteristics of vulnerable 
populations. For example, Lian L et al14 used social stratification and social risk theory to find that factors affecting 
catastrophic health expenditure include medical security, family income, population, and health status Lu X et al15 used 
binomial Logistic regression model to find that family economic conditions, access to information, and social support 
system have a significant impact on poor families’ catastrophic health expenditure. Xu et al16 made a regression analysis of 
household survey data in 59 countries and concluded that it was disastrous for poor families, female-headed families, 
families with elderly members, rural families, families with large populations, families with chronic diseases and families 
without insurance. The second is the regional calculation of the incidence of catastrophic health expenditure. For example, 
Wang Y et al17 estimated that the incidence of catastrophic health expenditure in rural poor households was 28.20%, the 
average intensity was 7.6%, and the rate of poverty caused by disease was 32.40% in 2018 in China. Yan et al18 found that 
there was a significant difference in the incidence of catastrophic household health expenditures before and after the new 
medical reform in Rural Shaanxi Province. The third is the impact of basic medical insurance on catastrophic health 
expenditure. For example, Ding J et al19 obtained by using Logit model that different medical insurance has significant 
differences in reducing the incidence of catastrophic health expenditures for the elderly. Ekman20 found that instead of 
providing financial protection against catastrophic payment risk, medical insurance increased such risk in Zambia in 1998. 
Fourth, country differences in the level of catastrophic health expenditure. For example, research by Rasanathan and 

Figure 1 Proportion of individual out-of-pocket medical expenditure in total health expenditure. 
Note: Compiled from the data of China Statistical Yearbook in 2020.
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Evans21 shows that the vast majority of people [87%) who suffered large out-of-pocket medical expenses in 2015 lived in 
middle-income countries. Pal22 found that the economic and social status of Indian families was an important determinant 
of the incidence of catastrophic health expenditures, and education reduced the possibility of catastrophic health expen-
ditures. Van Minh et al23 used data from a nationally representative household survey in Vietnam and found that 
catastrophic expenditures and poverty problems were more common in households with a large number of elderly people 
and rural households. Proano Falconi and Bernabe24 using data from 30,966 families in the 2016 Peruvian National 
Household Survey, found that many Peruvian families are forced to pay for their health care through out-of-pocket expenses 
and this seriously affects their standard of living.

The correlation between health and poverty has always been the focus of researchers around the world. Shahrawat 
and Rao25 and Van Minh23 confirmed that high out-of-pocket medical expenditure would lead to catastrophic health 
expenditure and poverty. In addition, diseases caused by poor health and poverty are a vicious circle of two-way 
causality.15,26 Factors influencing catastrophic health expenditures include household per capita income, chronic disease, 
disability, and head of household education,17,19,27 which can also be regarded as factors affecting poverty. Other scholars 
have applied Amartya Sen’s feasible capacity framework to determine the family development capacity that influences 
catastrophic health expenditure.15 In general, when analyzing the factors affecting individual health, factors of socio-
economic status such as income, education and occupation and individual characteristics are the focus of scholars’ 
research, while few scholars have studied the impact of multidimensional borderline poverty on health.5

China’s policies and regulations related to poverty have always included multidimensional ideas. For example, “Two 
no worries, three guarantees” policy and the targeted poverty alleviation policy show that China no longer uses absolute 
income as the sole criterion to measure poverty. The concept of multidimensional poverty was proposed by Amartya Sen 
based on the theory of “deprivation of feasible ability”, which refers to the lack of free choice rights caused by 
deprivation of multidimensional feasible ability. The poor are not only financially constrained, but also limited or 
deprived in feasible ability. For example, the ability to resist life risks, obtain opportunities and change life conditions 
is deprived, that is, there is poverty in multiple dimensions.28 Especially after 2020, China has entered the “post-poverty 
alleviation era”, and it is a basic trend to adopt multidimensional poverty or multidimensional borderline poor households 
to measure relative poverty in the process of common prosperity.29,30 Absolute poverty in China has been historically 
resolved,31 while relative poverty is universal and long-term.32 However, the distinction between relative poverty and 
multidimensional poverty is vague and different.33 Therefore, the concept of multidimensional border poverty seems to 
be more appropriate in order to reflect the multidimensional concept of poverty based on different people and 
perspectives in a specific background.

In summary, some scholars have studied the characteristics of catastrophic health expenditures and multidimensional 
poverty itself in detail, but most of the studies on catastrophic health expenditures in China focus on the single- 
dimensional poverty centered on the level of economic income. With the advent of the post-poverty era in China after 
2020, the research on the concept of poverty has expanded from a single dimension to a multi-dimension, and the 
occurrence of catastrophic health expenditure will lead to the increase of the risk of returning to poverty due to illness. 
Therefore, it is necessary to explore the risk characteristics of catastrophic health expenditures among borderline poor 
households in China in order to provide suggestions for future policies.

Theoretical Hypothesis and Research Design
Core Concept Definition
Catastrophic Health Expenditure
It refers to the medical expenditure that exceeds a certain level of the patient’s income, that is, when the medical 
expenditure generated for some reason exceeds a certain critical value of the family’s ability to pay, it is considered to 
have produced catastrophic medical expenditure. According to the research of WHO, this critical value is selected as 
40%.9 Since then, scholars have mainly carried out research based on this critical value.
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Multidimensional Borderline Poor Households
Multidimensional borderline poor households is mainly measured by the A-F method, and the “double boundary” method is 
generally used, that is, single dimension poverty identification and multidimensional borderline poor households identification. 
Firstly, set the multidimensional borderline poor households dimension, index j and corresponding weight qj(0 < qj < 1) in time 
t. Then, the value of individual i on index j is identified xt

ij xt
ij ¼ 0; 1

� �
, which is unit poverty identification. Finally, multiplied 

and summed with the weight qj and xt
ij get ct

i ¼ ∑n
j¼1xt

ij � qj, where ct
i reflects the extent of deprivation of individual i. If ct

i 

exceeds a certain critical value, the individual is said to be in multidimensional borderline poor households. If ct
i does not exceed 

the critical value, it is called non-multidimensional borderline poor households.

Research Hypothesis
In this paper, a binary Logit model (Formula 1) is used to explore the factors influencing catastrophic health expenditure.

where, Y is a dichotomous variable, that is, whether catastrophic health expenditure occur; Xi is the specific 
influencing factor; β0 and βi are regression coefficients. εi is the random perturbation term.

Based on this, this paper proposes the following hypotheses on the basis of other scholars’ research:

Hypothesis 1: The income level, whether children provide financial support to the elderly, and whether have Medical 
insurance or Endowment insurance significantly affect the level of catastrophic health expenditure.

Hypothesis 2: Multidimensional borderline poor households face a significantly higher risk of catastrophic health 
expenditures than non-multidimensional borderline poor households.

Hypothesis 3: The risk of catastrophic health expenditures is significantly higher for multidimensional boundaries poor 
households in rural areas than in urban areas.

Variable Declaration
Dependent Variable
The dependent variable selected in this study is whether a family has a catastrophic health expenditure. Catastrophic 
health expenditure(CHE) refers to the medical expenditure that exceeds a certain level of the patient’s income, that is, 
when the medical expenditure generated for some reason exceeds a certain critical value of the family’s ability to pay, it 
is considered to have produced catastrophic health expenditure. WHO9 defines that out-of-pocket medical expense 
accounts for 40% of household consumption and more could be regarded as CHE. As mentioned above, a catastrophic 
health expenditure occurs when the out-of-pocket medical expenditure accounts for 40% or more of its affordability, and 
the value is 1. Otherwise 0 is a dichotomous variable. The specific calculation is shown in Formula 2 and 3:

where, OOPEi refers to the out-of-pocket medical expenses of individual i; ctpi refers to the affordability of 
individual i. It is the difference between the total consumption expenditure of individual i and the expenditure on food 
purchase, as well as the non-food expenditure of individual i. If the above formula is true, catastrophic health expenditure 
are considered.

Independent Variables
The core independent variable is weighted average level of deprivation (WALD) of the household. In this paper, WALD was 
measured by referring to relevant indexes of calculating the Multidimensional Poverty Index (MPI, Human Development 
Report 2010) (as shown in Table 1) and other studies.34 The formula for calculating the Multidimensional Poverty Index (MPI) 
was first proposed in the Human Development Report 2010 (see Formula 4–6).
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where, H is the ratio of poverty population, which refers to the proportion of poverty population in multidimensional 
borders. q is the number of poverty-stricken people in multidimensional boundary; n is the total population; A is poverty 
intensity, which reflects the ratio of the average deprivation number of poor people to the number of weighted component 
indicators. c is the weighted average amount of deprivation; d is the number of indicators adopted and it is 8 in this study.

However, the MPI represents the proportion of people trapped in multidimensional borderline poor households, while 
the individual sample is directly matched by the weighted average number of family deprivation. This study refers to the 
studies of other scholars.35,36 The weighted average level of deprivation (WALD) was measured by seven indicators from 
four dimensions of economy, health, life and education level, with equal weight for each dimension. Multidimensional 
borderline poor households is identified only when it exceeds the critical value K. Since the change of critical value and 
weight does not affect MPI, the critical value K =0.3 is taken this time.

● Economic level. The commonly used dimension is income level, but asset poverty can measure structural poverty 
and random poverty, which cannot be measured by income poverty, and is the third-generation poverty measure-
ment method.37 The index selected in this study is current assets, namely the sum of cash and deposits, and the 
income poverty line with current assets below 25% is considered as asset poverty.38 Since the statistical year of data 
used in this research is 2018, and the poverty standard in 2018 is 2995 yuan, the current assets less than 748.75 yuan 
are considered as asset poverty, and the value is 1. Otherwise 0.

● Health level. The respondents’ self-rated health responses were selected, and those who chose “bad” or “very bad” 
were identified as healthy and poor, with a value of 1. Select “Fine”, “good”, and “fair” and assign a value of 0.

● Living level. Four basic living indicators are selected: cooking fuel, running water facilities, bathing facilities, 
lighting facilities. For each of these metrics, if the answer is none, the value is assigned to 1; Otherwise 0.

● Education level. If the interviewee does not receive compulsory education, he/she is considered as educational 
poverty and is assigned a value of 1. Otherwise 0.

The weighted average level of deprivation (WALD) was calculated as shown in Formula 7:

Table 1 Dimension, Index, Deprivation Critical Value and Weight Setting of Multidimensional Poor Index

Dimension Index (j) Deprivation Critical Value Weight (qi)

Economic level Current assets Current assets not exceeding 748.75 yuan are considered as poverty 1/4

Health level Self-rated health Answers “no” and “very no” are considered poor 1/4

Living level Cooking fuel Lack of cooking fuel qualifies as poverty 1/16

Running water facilities Lack of running water facilities is considered poverty 1/16

Bathing facilities Lack of bathing facilities is considered poverty 1/16

Lighting facilities Lack of lighting facilities is considered poverty 1/16

Education level Compulsory education Failure to complete compulsory education is considered poverty 1/4

Notes: Data source: Index and critical value selection reference: Wang and Wang. Multidimensional poverty measurement in China. Journal of China agricultural university 
(Social science edition), 2013,30(02):129–136; Zhao Y. Endowment insurance, medical insurance and multidimensional poverty of rural elderly. East China University of 
Science and Technology, 2019.
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where, cj refers to the weighted average number of individual i deprived; j represents a specific indicator, and qi 

represents the corresponding weight of the indicator. The four dimensions, corresponding indicators, deprivation critical 
value and weight allocation are shown in Table 1.

Control Variables
Referring to the research results of other scholars, variables selected in this study include: annual family income level, 
age, gender, marital status, urban and rural areas, whether children provide economic support, whether they have medical 
insurance and whether they have endowment insurance. Except age as a continuous variable, the other variables are 
dichotomous.

Data Source
All the data in this study are from the micro data of the 2018 National Baseline Survey of China Health and Retirement 
Longitudinal Survey (CHARLS). Due to the lag in the data release of domestic large micro databases, CHARLS released 
its latest data in September 2020, namely the data of 2018. CHARLS was presided over by the national development 
research institute of Peking University, Beijing university of Chinese Academy of Social Sciences research center row 
long-term tracking projects, the project is mainly to provide research data, the basis of an aging population survey for 
China to 45 years old and above 17,000 people in 10,000 elderly people in families, covering 150 units at the county 
level, 450 village-level units with detailed socio-economic data and high quality physical and mental health status data. 
The baseline survey was conducted in 2011 and samples have been followed every two to three years since.

In this paper, 3903 valid samples were obtained by eliminating some of the data samples under 45 years old, missing 
values and extreme outliers in the latest 2018 data sample. First, we use the logit model discussed the different effects of 
different factors such as WALD on catastrophic health expenditures(CHE). And then, Further discussed are the factors 
affecting CHE in different populations (Non-multidimensional borderline poor households group vs multidimensional 
borderline poor households group) and Rural-urban comparison.

Results
Statistical Description of Samples
There is difference between the multidimensional boundary poor and non-multidimensional boundary poor in the sample. 
Among them, the monthly per capita consumption expenditure of the multidimensional borderline poor households is about 
1586 yuan, lower than that of the non-multidimensional borderline poor households 2318 yuan. However, the average 
monthly medical expenditure of the multidimensional borderline poor households was 1015 yuan, almost double the 527 
yuan of the non-multidimensional borderline poor households. There is also a significant difference in the percentage of 
medical expenditure in per capita consumption between the two groups. The percentage of poor people in multi-dimensional 
border areas is as high as 64%, while the percentage of poor people in non-dimensional border areas is only 22.7%.

The above sample description indicates that the multidimensional boundary poor do face higher health care costs. 
Poor people in multidimensional border areas not only have poor economic conditions, but also spend most of their 
consumption on medical expenses. This is mainly reflected in the higher frequency of the multidimensional borderline 
poor households going to the outpatient clinic to buy medicine and hospitalization: their frequency of visiting the 
outpatient clinic in the past month is 0.472; The frequency of hospitalizations in the past year was 1.743. The data above 
show that poor people in multidimensional borders have worse health outcomes, resulting in higher out-of-pocket health 
expenditures and higher risk of catastrophic health expenditures. The mean annual income is between the poor and the 
middle, and the standard deviation of income is 1.121. The income level fluctuates greatly in the sample population.

Specific variables and detailed statistical description of samples are shown in Table 2.

Factors Influencing Catastrophic Health Expenditures
Table 3 shows the different effects of different factors on catastrophic health expenditures.
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Income Level
There was no significant difference in the level of catastrophic health expenditure between the Relative poverty group 
and the Poorest group. Medium and Rich group were less likely to incur catastrophic health expenditure, and their risk 
was only 0.77 times higher than that of the poorest households (OR=0.77) and 0.53 times higher (OR=0.528).

Economic Support of Children
To some extent, the financial support provided by children adds a life and medical security to the middle-aged and 
elderly. Providing financial support significantly increased the risk of catastrophic health expenditure for middle-aged and 
older adults by 30% compared with no financial support from children (OR=1.3).

Insurance
Some medical insurance passed the significance test, but the endowment insurance did not. Medical insurance did not 
significantly reduce the incidence of catastrophic health expenditure compared with those without Medical insurance. The 
population with urban employees’ medical insurance and urban residents’ medical insurance is 1.7 times more likely to have 
catastrophic health expenditure than the population without medical insurance, which passes the significance test at the 
confidence level of P<0.1. While the new rural cooperative medical insurance and commercial medical insurance have no 
significant impact on the level of catastrophic health expenditure, but the risk is slightly higher than that of the population without 
medical insurance. In addition, compared with the group without Endowment insurance, 85.3% of the group with urban and rural 
residents’ Endowment insurance, new rural Endowment insurance and urban residents’ Endowment insurance were in the group 
without insurance (OR=0.853). However, Endowment insurance has no significant effect on the occurrence of catastrophic 
health expenditure.

Table 2 Variable introduction and Descriptive Statistics(N=3903)

Type Variable Variable Description Mean Standard 
Deviation

Dependent 

variable

Whether catastrophic 

health expenditures occur

Yes = 1; No = 0 0.286 0.452

Independent 

variable

Weighted average number 

of dispossession (c)

(c <0.3, non- multidimensional borderline poor households=0); 

(c≥0.3, multidimensional borderline poor households)=1

0.302 0.247

Control 

variable

Annual household income (income <=1560, poorest) =0; 

(1560< income <=7500, relative poverty) =1; 
(7500< income <=25,850, medium)=2; 

(Income ≥25,850, rich)=3

1.492 1.121

Gender Female =0; Male = 1 0.5 0.5

Age Continuous variable 62.297 10

Marital Status Divorced, widowed, unmarried =0; Have spouse = 1 0.774 0.418

Area type Rural = 0; Urban(City, town center and combined area) =1 0.279 0.578

Whether children provide 
financial support

Provide = 1; Did not provide = 0 0.762 0.426

With or without medical 
insurance

No = 0; Urban employee medical insurance =1; Medical insurance for urban 
residents =2; New Rural cooperative medical insurance =3; Commercial 

medical insurance =4

2.682 0.833

With or without 

endowment insurance

No = 0; Endowment insurance of government and public institution =1; 

Other = 2

1.51 0.776

Note: Data source: Analyzed by Stata software. Annual household income stratification is divided according to the boundary of 25%, 50% and 75% of the sample size.
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Differences Among Poor Groups
Multidimensional borderline poor households groups have a significant impact on the occurrence of catastrophic health 
expenditure (P <0.01), and their risk of facing catastrophic health expenditure is twice that of non-multidimensional 
borderline poor households groups (OR=2.092).

Urban-Rural Differences
The risk of catastrophic health expenditure varies between urban and rural areas. Compared with rural areas, the risk 
probability in urban areas was only 82.7% (OR=0.827). However, in this regression test, there are only differences 
between urban and rural areas, and there is no significant difference.

Differences in Age, Gender and Marital Status
For older adults over 45 years of age, the risk of catastrophic health expenditure increased by 1.5% for each 
additional year (OR=1.015); In addition, men were less likely than women to face the risk of catastrophic health 
expenditure, only 79% of the time (P <0.01); Marital status also passed the significance test of the model, with 
catastrophic health expenditure 1.26 times higher in households with a spouse than in those with a single spouse 
(OR=1.258).

Table 3 Regression Results of Factors Influencing Catastrophic Health Expenditure

Variable OR Standard Error P-value

WALD 2.092*** 0.171 0.000

Annual Household Income (Comparison group: poorest Group)

Relative poverty 0.909 0.088 0.324

Medium 0.770** 0.080 0.011

Rich 0.528*** 0.066 0.000

Urban and Rural (Comparison Group: Rural)

Urban 0.827 0.050 0.105

Medical insurance (Comparison Group: No)

Urban employee medical insurance 1.653* 0.483 0.096

Medical insurance for urban residents 1.660* 0.460 0.083

New Rural cooperative medical insurance 1.364 0.290 0.144

Commercial medical insurance 1.097 0.345 0.769

Endowment insurance(Comparison Group: No)

Endowment insurance of government and public institution 1.085 0.220 0.690

Other 0.853 0.084 0.105

Gender 0.790*** 0.060 0.002

Age 1.015*** 0.004 0.001

Marital Status 1.258** 0.123 0.019

Children provide financial support 1.300*** 0.123 0.006

Constant term 0.085*** 0.027 0.000

Observation 3903

Notes: *** P <0.01, ** P <0.05, * P <0.1; The OR value represents the output in the form of a risk ratio.
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Heterogeneity Test: Households Group Comparison
As shown in Table 4, there are significant differences in the influencing factors of catastrophic health expenditure 
between the multidimensional borderline poor households and the non-multidimensional borderline poor households, so 
the differences between the two groups are further analyzed.

Income Level
The regression results showed that the higher the income, the lower the risk of catastrophic health expenditure, regardless 
of the multidimensional borderline poor households group, but this difference was more obvious in the multidimensional 
borderline poor households group. The income level of the multidimensional borderline poor households group passed 
the significance test, which was consistent with the conclusion in Table 3, but the difference continued to expand. The 
risk of catastrophic health expenditure was only 72.5% (OR=0.725) and 35.9% (OR=0.359) in the middle and wealthy 
groups compared with the poorest group. However, for the non-multidimensional boundary poor group, income level did 
not significantly affect the level of catastrophic health expenditure.

Table 4 Regression Results of Factors Affecting Catastrophic Health Expenditure of Different Populations

Variable Multidimensional Borderline Poor 
Households Group

Non-Multidimensional Borderline 
Poor Households Group

OR P-value OR P-value

Annual Household Income (Comparison group: poorest Group)

Relative poverty 0. 835 0.120 1.140 0.476

Medium 0. 725** 0.017 0.925 0.654

Rich 0. 359*** 0.000 0.779 0.192

Urban and Rural (Comparison Group: Rural)

Urban 1.016 0.929 0.720** 0.032

Medical insurance (Comparison Group: No)

Urban employee medical insurance 1.292 0.575 2.527* 0.096

Medical insurance for urban residents 1.157 0. 710 2.898* 0.054

New Rural cooperative medical insurance 1.194 0. 479 2.090 0.125

Commercial medical insurance 1.156 0. 762 1.546 0.442

Endowment insurance(Comparison Group: No)

Endowment insurance of government and public institution 1.081 0.827 1.016 0.950

Other 0. 918 0.491 0.763* 0.096

Gender 0.745*** 0.003 0.818 0.104

Age 1.010* 0.071 1.023*** 0.001

Marital Status 1.273** 0.038 1.210 0.280

Children provide financial support 1.194 0.157 1.460** 0.012

Constant term 0.309*** 0.010 0.028*** 0.000

Observation 1932 1971

Notes: *** P <0.01, ** P <0.05, * P <0.1; The OR value represents the output in the form of a risk ratio. Annual Household Income stratification is divided according to the 
boundary of 25%, 50% and 75% of the sample size.
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Economic Support of Children
The impact of financial support from children on catastrophic health expenditure did not differ significantly between the 
two groups, making both expenditures more risky. The risk of catastrophic health expenditure increased 19.4% 
(OR=1.194) and 46% (OR=1.460) in the multidimensional and non-multidimensional boundary poor groups, respec-
tively, compared with no financial support from their children.

Insurance
Table 4 shows that different types of medical insurance increase the risk of catastrophic health expenditure to different 
degrees, but the degree is different, which is consistent with the conclusion in Table 3. Especially in the non- 
multidimensional borderline poor households group, the medical insurance of urban workers and urban residents passed 
the test at the significance level of P <0.1, and the risk of catastrophic health expenditure with these two kinds of 
insurance was 2.527 times (OR=2.527) and 2.898 times (OR=2.898), respectively, than that of the group without medical 
insurance.

Urban-Rural Differences
The rural-urban sub-regression results of the multidimensional borderline poor households group showed that the risk of 
catastrophic health expenditure was about 1.6% higher in urban areas than in rural areas (OR=1.016). The difference 
between urban and rural areas in the non-multidimensional borderline poor households group was consistent with the 
regression conclusion in Table 3. The risk of catastrophic health expenditure for urban people in the non- 
multidimensional borderline poor households group was only 72% of that for rural people (P <0.05).

Differences in Age, Gender and Marital Status
The multidimensional and non-multidimensional borderline poor households groups showed the same overall character-
istics, that is, female individuals and individuals with spouses face lower levels of catastrophic health expenditures. For 
the multidimensional borderline poor households group that passed the level of significance test, the risk of catastrophic 
health expenditure for males was only 74.5% of that for females (OR=0.745). The risk level of individuals with a spouse 
was 1.273 times higher than that of individuals without a spouse (OR=1.273).

Heterogeneity Test: Rural-Urban Comparison
In the previous two regressions, rural areas were generally more prone to catastrophic health expenditure than urban 
areas, which was consistent with previous studies.17,39 However, the regression analysis of the factors affecting 
catastrophic health expenditure of different groups shows that poor families in multi-dimensional boundary areas in 
urban areas are at greater risk of catastrophic health expenditure. Therefore, a sub-regression analysis was conducted on 
the urban and rural areas of multidimensional borderline poor households to further understand the difference in the risk 
of catastrophic health expenditure faced by multidimensional borderline poor households in urban and rural areas 
(Table 5).

Income Level
The impact of income level of Multidimensional borderline poor households on catastrophic health expenditure varies 
between urban and rural areas. Especially in rural areas, the impact of income level shows great differences. With the 
increase of income level, the risk of catastrophic health expenditure for poor families in multi-dimensional boundary 
areas increases first and then decreases. In rural areas, the risk decreased with the increase of income level. The Medium 
group and the Rich group passed the test at the significance level of P <0.05 and P <0.01, and their risk of facing 
catastrophic health expenditure was only 71.8% (0.718) and 36.3% of that in the Poorest group.

Economic Support of Children
Financial support from children increases the risk of catastrophic health expenditures in both urban and rural areas. The 
level of catastrophic health expenditure was 1.839 times (OR=1.839) and 1.154 times (OR=1.154) in rural and urban 
areas, respectively, compared with the lack of financial support from children. But it does not pass the significance test.
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Insurance
Neither type of Medical insurance mitigates the risk of catastrophic health expenditures for the multidimensional poor, 
but rather increases it. However, the performance of Endowment insurance is different. Taking the multidimensional 
borderline poor households group in rural areas as an example, compared with the group without Endowment insurance, 
the risk of catastrophic health expenditure in the group with government, public institution OR employee Endowment 
insurance was only 43.3% (OR=0.433). The risk of catastrophic health expenditure was only 89.7 (OR=0.897) in the 
group with urban residents’ insurance, new rural cooperative medical insurance and endowment insurance for urban and 
rural residents.

Differences in Gender and Marital Status
In urban areas, individual differences among middle-aged and elderly people in multidimensional borderline poor 
households do not significantly affect the level of catastrophic health expenditures. However, in rural areas, gender 
and marital status were still important factors influencing the level of catastrophic health expenditure in the 
multidimensional border poverty group: males were 73.9% more likely to face catastrophic health expenditure 
than females (P <0.01); The risk of individuals with spouse was 1.288 times higher than that of individuals without 
spouse (P <0.1).

Table 5 Sub-Regional Regression Results of Factors Influencing Catastrophic Health Expenditures of 
Multidimensional Poor Households

Variable Rural Urban

OR P-value OR P-value

Annual Household Income (Comparison group: poorest Group)

Relative poverty 0.825 0.108 1.216 0.699

Medium 0.718** 0.020 1.065 0.890

Rich 0.363*** 0.000 0.421* 0.076

Medical insurance (Comparison Group: No)

Urban employee medical insurance 2.022 0.335 1.061 0.947

Medical insurance for urban residents 2.122 0.224 1.046 0.956

New Rural cooperative medical insurance 1.168 0.557 1.589 0.548

Commercial medical insurance 1.142 0.789 1.184 0.914

Endowment insurance(Comparison Group: No)

Endowment insurance of government and public institution 0.433 0.203 2.146 0.142

Other 0.897 0.409 0.912 0.816

Gender 0.739*** 0.004 0.927 0.812

Age 1.008 0.147 1.022 0.162

Marital Status 1.288* 0.043 1.074 0.832

Children provide financial support 1.154 0.285 1.839 0.129

Constant term 0.363* 0.037 0.059** 0.042

Observation 1708 224

Notes: *** P <0.01, ** P <0.05, * P <0.1; The OR value represents the output in the form of a risk ratio.
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Summary of Regression Results: Responses to Research Hypothesis
Part of Hypothesis 1 is true. In three regressions, the income level of the multidimensional borderline poor households 
group significantly affected the level of catastrophic health expenditures. The lower the income level, the higher the 
probability of catastrophic medical expenditure risk, showing an obvious “love poverty” effect. Only in the overall 
sample and in the non-multidimensional borderline poor did financial support from children significantly affect the level 
of catastrophic health expenditures. The results show that the financial support provided by children, namely supporting 
support, has a positive impact on the middle-aged and elderly, which increases the medical expenditure and increases the 
risk of catastrophic medical expenditure. However, in the three regressions of Medical insurance and Endowment 
insurance, most of the results did not pass the significance test, and partial insurance increased the risk of catastrophic 
health expenditure. Therefore, only the income level hypothesis in hypothesis 1 is valid.

(2) Hypothesis 2 is valid. In the first regression analysis, the level of catastrophic health expenditure in the multi-
dimensional boundary poor group was significantly higher than that in the non-multidimensional boundary poor group, 
proving that poor families with multidimensional deprivation did indeed face a higher risk of catastrophic health 
expenditure. In the second regression analysis of the two groups, income differences and individual differences were 
important factors influencing catastrophic health expenditures in the multidimensional borderline poor households group.

(3) Hypothesis 3 is not valid, but the urban-rural difference exists objectively. In the first regression, the risk of 
catastrophic health expenditures in rural areas was higher than in urban areas, but the regression was not significant. In 
the second regression, only non-multidimensional boundary poor families showed significant urban-rural differences, and 
the urban-rural differences of multidimensional boundary poor groups were not significant, and even the catastrophic 
health expenditure level was higher in urban areas. In the third sub-regional regression of the multidimensional border-
line poor households group, there are obvious differences between urban and rural areas in the multidimensional 
borderline poor households group.

Discussion and Policy Implications
Discussion
Multidimensional Borderline Poor Households are More Vulnerable to Catastrophic Health Expenditure Risks
In the empirical regression results, it can be seen that the multidimensional boundary poor are twice as likely to face 
catastrophic health expenditure as the non-multidimensional boundary poor. On the one hand, the disease treatment of 
multidimensional borderline poor households is more dependent on income, and the security mode is relatively simple. 
Therefore, the income level is a relatively important factor influencing the risk of catastrophic health expenditure, which is 
consistent with the research conclusions of other scholars.17 Although the contribution rate of income dimension to 
multidimensional border poverty is very low, the increase of income level will significantly reduce the risk of catastrophic 
health expenditure for multidimensional borderline poor households. In addition, for the multi-dimensional border poor in 
rural areas, their own conditions such as gender and marital status still have an impact on catastrophic health expenditures. 
After its feasible ability is limited, it is difficult to make a big change in its current living conditions without the help of 
external forces because it is faced with poverty in various dimensions. Moreover, it gets worse with age. On the other hand, 
income, gender and marital status had no significant impact on catastrophic health expenditures for the non- 
multidimensional borderline poor households. Therefore, the factors affecting catastrophic health expenditure of different 
populations are different, and objective differences should be taken into account when making policies.

The Risk of Catastrophic Health Care Expenditure for Multidimensional Borderline Poor Households Varies 
Significantly Between Urban and Rural Areas
In the sub-regression analysis of urban and rural differences, multiple factors in rural households significantly increase 
the level of catastrophic health expenditure, while only the income level passes significance. Compared to the multi-
dimensional borderline poor households in rural areas, the risk of catastrophic health expenditures was only 82.7% in 
urban areas. In addition to the differences in income, living standards and other objective differences, rural areas also 
have a traditional ideological understanding of diseases, often “minor diseases are no need to treat, big diseases are no 
ability to treat”. The medical expenditure caused by chronic diseases is relatively average in each period of a certain 
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period, while sudden serious diseases will greatly increase the medical expenditure of poor people in multidimensional 
border areas in a short term, and it is more likely to produce catastrophic health expenditure. Wang and Zhang17 and Liu 
and Zhang40 all confirmed that poor rural households face a higher risk of catastrophic health expenditure. Therefore, the 
analysis of catastrophic health expenditure in rural areas is still the focus of academic research in the future.

The Insurance System Has an Obvious Protective Effect on Non-Multidimensional Boundary Poor 
Households
In the regression results, only part of the medical insurance and endowment insurance of the non-multidimensional 
borderline poor households n passed the significance test, indicating that the coverage of the insurance system is for the 
population with certain foundation in all aspects. There is disagreement about the impact of Medical insurance on 
catastrophic health expenditure, and most studies agree with this study. Wang and Xu27 concluded that although complete 
coverage of basic medical insurance has realized in China, but still unable to effectively resist the rural households 
catastrophic health expenditure risk occurs when a serious illness due to the existence of moral hazard. Wang and 
Zhang17 found that the per capita guarantee level of residents’ medical insurance has no significant impact on the 
catastrophic health expenditure of poor families. But some scholars disagree. Ding and You19 argue that the different 
medical insurance to reduce the incidence of catastrophic health expenditure and the intensity of obvious differences, 
such as city as compared to the city in risks and new farming can effectively reduce the incidence of catastrophic health 
expenditure and the occurring intensity. Endowment insurance mainly alleviates the burden of out-of-pocket expenditures 
through income effect.41 Our study supports this idea.

Policy Implications
This paper empirically analyzes the impact of multidimensional border poverty on the risk of catastrophic health 
expenditure and draws the following enlightenment. Firstly, the allocation of health system resources should be tilted 
towards the multidimensional borderline poor households. Compared with non-multidimensional borderline poor house-
holds, multidimensional borderline poor households have worse economic conditions, and it is difficult to improve their 
current living conditions due to their limited “feasible ability”. Out-of-pocket medical expenditures of the multidimen-
sional borderline poor households account for 64% of their consumption expenditure, and the risk of catastrophic health 
expenditure is twice that of the non-multidimensional borderline poor households. People living in multidimensional 
border poverty are more likely to suffer catastrophic health expenditure, especially without financial support from their 
children. The reason may be that their feasible ability is limited, and they need to be more careful in budgeting or do not 
choose medical treatment if it is not necessary. However, their poorer quality of life leads to more severe chronic diseases 
as people age, leading to catastrophic health expenditure. Therefore, there is a need to provide more welfare subsidies for 
out-of-pocket medical expenditures of the multidimensional borderline poor households.

Secondly, the government should strengthen the insurance system for the multidimensional borderline poor house-
holds and further expand the coverage of endowment insurance. In this study, neither medical insurance nor endowment 
insurance passed the significance test, and only had a certain protective effect on non-multidimensional borderline poor 
households. It shows that insurance does not play a significant role in curbing the occurrence of catastrophic health 
expenditure, and some scholars even concluded that basic medical insurance may increase the probability of catastrophic 
health expenditure and serious disease medical expenditures.27 This clearly defeats the purpose of the insurance system. 
For example, the new rural cooperative medical insurance for rural groups requires participants to pay their own medical 
expenses in advance before reimbursing them later. Without the participation of their children, many middle-aged and 
elderly people do not know how to reimburse their bills, which is more likely to cause catastrophic health expenditure. In 
the aspect of financing, endowment insurance for employing unit workers, the company bears more premiums. For most 
workers, they need to pay the premium in full. On the one hand, poor people in multi-dimensional border areas may not 
have enough ability to pay due to their economic conditions. On the other hand, they may not have the awareness of this 
aspect and cannot be covered by the Endowment insurance system when they need medical treatment.
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