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Abstract
Background
China’s medical insurance schemes and poverty alleviation policy at this stage have achieved population-wide coverage and the system's universal function. At the late stage of the elimination of absolute poverty task, how to further exert the poverty alleviation function of the medical insurance schemes has become an important agenda for targeted poverty alleviation. To analyse the risk of catastrophic health expenditure (CHE) occurrence in middle-aged and older adults with vulnerability characteristics from the perspectives of social, regional, disease, health service utilization and medical insurance schemes.

Methods
We used data from the 2018 China Health and Retirement Longitudinal Study (CHARLS) database and came up with 9190 samples. The method for calculating the CHE was adopted from WHO. Logistic regression was used to determine the different characteristics of middle-aged and older adults with a high probability of incurring CHE.

Results
The overall regional poverty rate and incidence of CHE were similar in the east, central and west, but with significant differences among provinces. The population insured by the urban and rural integrated medical insurance (URRMI) had the highest incidence of CHE (21.17%) and health expenditure burden (22.77%) among the insured population. Integration of Medicare as a medical insurance scheme with broader benefit coverage did not have a significant effect on the incidence of CHE in middle-aged and older people with vulnerability characteristics.

Conclusions
Based on the perspective of Medicare improvement, we conducted an in-depth exploration of the synergistic effect of medical insurance and the poverty alleviation system in reducing poverty, and we hope that through comprehensive strategic adjustments and multidimensional system cooperation, we can lift the vulnerable middle-aged and older adults out of poverty.
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What is known on this topic
To our knowledge, most existing studies use past data to analyse the factors that may contribute to catastrophic health expenditures (CHE). Although there are studies demonstrating the impact of economic level on the incidence of CHE in a particular province or more broadly in eastern, central and western China, more in-depth inter-province comparisons are lacking. And most research on CHE is specific to rural populations, focusing on the New Rural Cooperative Medical Scheme (NRCMS).
What this study adds:
Our research is time-sensitive and complements the above-mentioned gaps. In addition, we innovate by linking poverty alleviation policies to medical insurance in China to achieve synergistic support for the middle-aged and older groups who are vulnerable to health poverty. Following are the key findings of this research:	Interregional macroeconomic development is no longer the main force in reducing the regional incidence of CHE.

	Basic health insurance does not provide stronger financial protection for the middle-aged and older adults.

	Urban and rural integrated medical insurance (URRMI) should not be limited to simple integration, but should also enhance benefits for vulnerable middle-aged and older people.




Background
In China, poverty alleviation has always been an important issue for the national economy and people's livelihoods. In 1990, China's poverty rate was over 60%, and with the tireless efforts of Chinese governments, it dropped to 1.7% in 2018. In 2020, China eliminated absolute poverty [1, 2]. As an important module in China's poverty alleviation process, basic medical insurance has played a huge role in the process of comprehensively promoting poverty alleviation. Moreover, the construction process for China's medical insurance schemes and the poverty alleviation policy are complementary to each other. From reform and opening up in 1978 to 2012, China's poverty alleviation process underwent three stages, namely institutional reform, large-scale development and action at the village level, which lifted more than 600 million people out of poverty [3]. During this process, China's medical insurance schemes were also established one after another. In 1998, 2003 and 2007, the Urban Employee Basic Medical Insurance (UEBMI), the New Rural Cooperative Medical Scheme (NRCMS) and the Urban Resident Basic Medical Insurance (URBMI) were established, covering the majority of urban employees, urban residents and rural residents.
With the deepening of anti-poverty work, the dispersion of poor people and the increasingly complex causes of poverty, the past poverty alleviation methods are no longer suitable for the reality of poverty alleviation in China. Therefore, in 2013, President Xi Jinping proposed the concept of “targeted poverty alleviation” [4]. In response to this, in terms of medical insurance schemes, the catastrophic medical insurance (CMI) established in 2012 is also developing in depth, providing further protection for vulnerable people who are prone to poverty due to illness on the basis of basic medical insurance, and further deepening the bottom-line protection function of medical insurance for the poor. In 2018, it was mentioned in the Sixth National Health Services Statistical Survey Report that China's basic medical insurance coverage rate reached 96.8% [5, 6]. By the end of 2020, the basic medical insurance fund had financed a total of 230 million enrolments of the poor, and various medical insurance policies to help the poor had benefited a total of 530 million medical consultations, helping to reduce the medical burden by more than ¥360 billion and helping nearly 10 million households escape poverty precisely due to illness [7]. Both the medical insurance schemes and poverty alleviation policy at this stage have achieved population-wide coverage and the system's universal goal.
At the late stage of the task of eliminating absolute poverty, developing a strategy to further exert the poverty alleviation function of the medical insurance schemes has become an important agenda for targeted poverty alleviation. Moreover, in 2018, the proportion of China's poor households with disabilities and poverty caused by diseases exceeded 40% and 14%, respectively, and the proportion of people over 65 years old exceeded 16% [8]. Meanwhile, as a complement to the basic medical insurance, the CMI relies on the surplus operation of the NRCMS and URBMI, and follows the same list of reimbursements. As total medical costs continue to rise, the strength of medical insurance reimbursement may decline [9–11].
The incidence of CHE and medical poverty in China ranges from 15 to 45% [12]. Some studies suggest that it is largely related to the increased level of health service utilization and the absence of more generous reimbursement policies for outpatient care and medications as the most common health service needs and utilization items, especially for vulnerable populations with high health service needs and utilization and high out-of-pocket (OOP) cost levels, such as middle-aged and older populations [6, 13, 14]. A two-phase evaluation of China's healthcare reform by Professor Winnie Yip and others found that benefit packages such as the zero-markup drug policy and the revised fee schedule have not reduced total medical care expenditures, and irrational drug use continues [15]. In China, the incidence and mortality from chronic noncommunicable diseases are increasing due to the ageing population. In a national survey of 17 000 participants in 2017, 44.7% of the middle-aged and older population had hypertension [16]. The 2018 big data indicated that the utilization of basic public health services for the older was high, with the percentage of hypertensive and diabetic patients aged 60 and over who had received a health follow-up within a year both above 70% [3]. In 2019, deaths due to chronic diseases accounted for 88.5% of total deaths in China, including cardiovascular and cerebrovascular diseases and cancer. The proportion of deaths from chronic respiratory disease was 80.7% [17].
Based on this, we ask the following questions: Do middle-aged and older adults still have a high incidence of CHE as a high-need and high-health-utilization vulnerability population? In light of this marginal risk and the vulnerable group of people who suffer from poverty due to diseases, how do we precisely determine the role of the medical insurance scheme in the economic protection of this group? For these queries, we conducted a relevant study through the CHARLS data for related studies.
We use CHE, which is used as a measure of economic risk protection for universal health coverage, to measure the economic protection of the sample households [18–20]. Basic health insurance coverage, an economic risk-protective indicator for achieving universal health coverage in China, has negative utility association with the incidence of CHE. With the development of almost full coverage of basic medical insurance today, the consolidation of medical insurance schemes can provide the Chinese with even better economic protection of their health. Meng et al. [21], in a study published in 2015, already reached this rather forward-looking conclusion. China launched the urban and rural integrated medical insurance (URRMI) for urban and rural residents in 2016 following CMI in response to the high incidence of CHE. Initially, the URRMI was under the joint jurisdiction of the health department under the NRCMS and the social security department under the URBMI. It was then placed under the management of the newly established National Health Insurance Agency [22]. Based on the 2018 data, we will also explore the utility of URRMI for reducing the incidence of CHE.
Methods
Data source
This was a retrospective study, and mainly used the 2018 China Health and Retirement Longitudinal Study (CHARLS), which is a survey based on the Health and Retirement Survey (HRS). The survey subjects were randomly selected household heads aged 45 and above. The survey covered personal information, family members, health status, medical insurance status, income, expenditure and assets status. In addition, the CHARLS survey covered 450 villages and residences in 150 counties and districts across the country, including 17 708 individuals from 10 257 households, and generally represented the middle-aged and older adults in China.
Unit of analysis and population and sample
This study first analyses regional differences in CHE across provinces and then further identifies the characteristics of  middle-aged and older populations vulnerable to CHE on a household basis. In terms of data cleaning, based on the individual codes in the database, a code ending with “01” indicated the head of household. By integrating the household information of the householder, a household information database with the head of the household as the core and the household as the smallest unit formed a sample, and this study initially included a total of 9207 household samples. Samples containing missing values were further cleaned to finally obtain a sample database consisting of 9190 samples.
Conceptual framework
Based on a literature research, we divided the influencing factors of CHE into three dimensions, namely sociodemographic characteristics, health service and utilization factors, and social security factors. Adisa found that older households with higher incomes and larger household sizes were less likely to suffer from CHE [23]. The incidence of CHE is relatively high in smaller households with high healthcare demands [24]. The demand and utilization of health services directly affects the health expenditure of residents, which in turn has an impact on whether CHE occurs [25]. Medical insurance is an important tool for alleviating poverty due to illness. Whether the head of the household is insured and the type of insurance will have an impact on CHE [26].
Calculation of CHE
Determining whether a household has incurred poverty, and CHE, is based on the methodology recommended by WHO. The indicators involved in the calculation include the following: total expenditure, which is the sum of all consumption expenditures of the household; subsistence expenditure, which is the expenditure on daily living costs; OOP, which is the expenditure on health-related services received by the household through OOP payment; capacity to pay (CTP), which is the non-subsistence expenditure component of total expenditure; and household health expenditure burden (OOP/CTP), if the proportion of household OOP to the CTP is greater than or equal to 40%, which is considered as indicative of the occurrence of CHE [27].
Selection of variables
Based on bibliometrics, we identified explanatory variables for the study as follows: (1) sociodemographic factors, including the householder’s age, marital status, education level, economic level (ranked according to the per capita household expenditure of the sample households and divided into five equal groups) and household size; (2) health service demand and utilization factors, including whether the householder had been an outpatient in the past month and whether the householder used inpatient services in the past year, whether households had disabled members, whether there was an older person aged 65 or above in the household, and whether the head of household had cardiovascular disease, chronic respiratory disease, cancer or diabetes; (3) social security factors, namely the type of householder's insurance, including UEBMI, URBMI, NRCMS, URRMI, and other insurance or no insurance. (For a comparison of the main basic medical insurance systems in China, see Additional file 1 for details, and for the specific source of independent variables, please refer to Additional file 2).
Model selection
In the initial stage of the study, we focused on the endogeneity of the medical insurance system and tried to use “provincial participation rate” as an endogenous variable and “self-rated health” and “urban and rural” as instrumental variables. However, the results of the overidentification test rejected the null hypothesis that all instrumental variables were exogenous (p < 0.01) and indicated that our instrumental variables were null and related to the disturbance term. At the same time, we also tried to find other instrument variables to replace. Unfortunately, however, no valid instrumental variables were found based on our data. Logistic regression was eventually chosen to analyse the multidimensional risk factors affecting CHE. In Table3, the Hosmer–Lemeshow test was used to judge the model fit effect (χ2 (8) = 2.34, P = 0.96), which showed that the model had high goodness of fit.
Results
Basic information
The incidence of CHE increased with age and was highest in people aged 75 years and older (28.99%). The incidence of CHE tended to decrease with an increase in education level and household size, with both households with people over the age of 65 and those with disabilities having a higher incidence of CHE than households without such characteristics by about 10%. According to the National Bureau of Statistics, the provinces where the households were located were divided into eastern, central, and western regions, and the distribution of sample households and the prevalence of CHE were similar in the three regions (Table 1).Table 1Basic characteristics of householder and the incidence of CHE


	 	Value
	Number (%)
	Incidence of CHE(%)

	Age of householder
	1 = < 45
	103 (1.1)
	3.88

	2 = [45, 55)
	2 488 (27.0)
	11.94

	3 = [55, 65)
	2 912 (31.6)
	16.79

	4 = [65, 75)
	2 404 (26.1)
	25.37

	5 = ≥ 75
	1 283 (13.9)
	28.99

	Education level of householder
	1 = Illiterate
	2 120 (23.0)
	25.47

	2 = Primary School
	3 239 (42.7)
	20.49

	3 = Junior high school and above
	3 141 (34.1)
	13.59

	Householder’s marital status
	0 = Deceased spouse (including unmarried)
	1 641 (17.8)
	20.05

	1 = Spouse living (including divorced)
	7 549 (82.1)
	19.12

	Whether the householder is insured
	0 = No
	287 (3.1)
	13.24

	1 = Yes
	8 903 (96.8)
	19.48

	Household size
	1 = 1 person
	1 075 (11.6)
	22.70

	2 = 2–3 persons
	7 718 (83.9)
	19.14

	3 = > 3 persons
	397 (4.3)
	12.85

	Whether there are individuals 65 years old and above in the household
	0 = No
	5 123 (55.7)
	13.80

	1 = Yes
	4 067 (44.2)
	26.19

	Whether the household member has a disability
	0 = No
	7 383 (80.3)
	17.47

	1 = Yes
	1 807 (19.6)
	26.67

	Whether poverty occurs in the household
	0 = No
	7 868 (85.6)
	18.84

	1 = Yes
	1 322 (14.3)
	21.94

	Household by region
	1 = East
	3 155 (34.3)
	19.40

	2 = Central
	3 032 (32.9)
	18.50

	3 = West
	3 003 (32.6)
	19.95

	Total
	/
	9 190 (100.00)
	19.28


Value of composition ratio (%) ± 0.01



Contrasting poverty rate, health expenditure burden and the incidence of CHE among different provinces
The poverty rate, health expenditure burden and CHE incidence were divided into five categories based on the natural breaks and are visualized in Fig. 1, where the darker the region, the larger the value, meaning the higher the incidence.[image: ]
[image: ]
Fig. 1Regional distribution of poverty rate, health expenditure burden and the incidence of CHE


First, a longitudinal overview of the distribution of values among regions is presented. The province with the highest poverty rate was Shandong (25.52%), followed by Guizhou (24.35%), Shanxi (21.82%), Shanghai (4.00%), Tianjin (2.70%) and Beijing (0.00%). Qinghai had the highest health expenditure burden (36.01%), more than three times that of Shanghai, with the others in Fujian, Gansu and Shanxi all having burden above 30%. The highest CHE incidence was in Fujian (25.23%), followed by Sichuan (24.06%), which was more than six times the lowest CHE incidence in Shanghai.
In this study, the data results for Shandong, Yunnan and Chongqing provinces confirmed the same high trend in the three indicators of regional poverty rates, health expenditure burden and CHE incidence, and the data results for Guangdong, Beijing and Shanghai showed the same low trend. However, upon continuing horizontal comparison, we found something unusual. Using the poverty rate level as a baseline, Shandong and Guizhou had the highest poverty rates, with a small difference (1.17%), while their CHE incidence rates differed significantly (15.11% difference). Gansu Province, which had a high level of poverty and health expenditure burden, had a low incidence of CHE, while Yunnan, Sichuan and Chongqing, which were at the same level of poverty, had a higher incidence of CHE, with the maximum difference reaching almost 8.5%. Gansu, Fujian and Inner Mongolia shared a lower level of poverty, and had both relatively high health expenditure burden and high CHE incidence; in contrast, Guangdong, Zhejiang and Heilongjiang were located at the same low level of poverty, but the burden of health expenditure and the incidence of CHE were at a lower level (Fig. 1).
Health expenditure burden and CHE incidence among households with different characteristics
The highest incidence of CHE was found in the poorest households (21.30%). Among households with a vulnerable characteristic population of zero to two people aged 65 years and above or persons with disabilities, the health expenditure burden and the incidence of CHE tended to increase with the number of persons with these characteristics. It can be seen that health expenditure burden and the incidence of CHE are higher in the diseased population than in the non-diseased population. The maximum difference in the health expenditure burden and the incidence of CHE were over 10% for both the population without chronic diseases and people with two or more chronic diseases. In terms of health service utilization, the health expenditure burden and the incidence of CHE were higher for people who had an outpatient experience in the past month and an inpatient experience in the past year (Table2).Table 2Health expenditure burden and CHE incidence among households with different characteristics


	 	 	OOP (yuan)
	CTP (yuan)
	Health expenditure burden (%)
	Incidence of CHE (%)

	Household economic level
	Poorest
	113.20
	489.32
	23.13
	21.30

	Sub-poverty
	251.23
	1 071.53
	23.45
	20.94

	General
	367.13
	1 827.85
	20.09
	17.12

	Sub-rich
	649.91
	3 297.26
	19.71
	16.39

	Richest
	2 203.49
	10 710.16
	20.57
	20.67

	Number of elderly people aged 65 and above in the household
	0
	657.05
	4 036.86
	16.28
	13.80

	1 person
	675.17
	2 747.19
	24.58
	21.75

	2 persons
	920.28
	2 807.15
	32.78
	30.70

	Number of persons with disabilities in the household
	0
	648.13
	3 526.92
	18.38
	17.47

	1 person
	1 010.77
	3 343.36
	30.23
	25.61

	2 persons
	984.64
	2 847.34
	34.58
	34.58

	Cardiovascular disease
	No
	683.59
	3 422.47
	19.97
	18.03

	Yes
	987.86
	3 915.44
	25.23
	28.90

	Chronic respiratory diseases
	No
	700.32
	3 490.71
	20.06
	18.59

	Yes
	973.04
	3 321.17
	29.30
	28.87

	Cancer
	No
	675.29
	3 424.75
	19.72
	18.96

	Yes
	3 903.01
	7 498.19
	52.05
	43.09

	Diabetes
	No
	709.06
	3 450.79
	20.55
	18.93

	Yes
	899.00
	4 007.65
	22.43
	25.74

	Number of chronic diseases
	0
	601.20
	3 333.03
	18.04
	15.81

	1
	697.83
	3 495.99
	19.96
	21.95

	≥ 2
	1 130.36
	3 924.20
	28.81
	26.22

	Outpatient in the past month
	No
	587.73
	3 287.12
	17.88
	16.56

	Yes
	1 360.96
	4 421.29
	30.78
	32.63

	Hospitalized in the past year
	No
	582.30
	3 390.35
	17.18
	15.28

	Yes
	1 392.35
	3 918.24
	35.54
	39.02


OOP out-of-pocket health expenditure, CTP household's capacity to pay



Comparison of overall health expenditure burden and CHE occurrence under different medical insurance types
By calculating the health expenditure burden and the incidence of CHE for the population insured under the five different medical insurance schemes separately, we found that the health expenditure burden (22.77%) and the incidence of CHE (21.17%) were the highest for the group insured under the URRMI. Figure 2 presents a clearer view of the health expenditure burden and the incidence of CHE under different medical insurance schemes, and the top six indicators of the incidence of CHE under each type of medical insurance were selected to compare the incidence of CHE for the same indicator under different medical insurance schemes (Fig. 3). The incidence of CHE in the same characteristic population differs among different medical insurance schemes; for example, the incidence of CHE for the population with a household consisting of two disabled persons who are insured with other types of insurance or uninsured is shown with nodes pointing in the direction of low values, while the same characteristic population under the four types of medical insurance are curved towards high values.[image: ]
Fig. 2Overall health expenditure burden and incidence of CHE under different medical insurance types

[image: ]
Fig. 3Incidence of CHE for each indicator under different medical insurance types


Regression results
We describe the results separately according to the data type. Results for the non-categorical variables are as follows: (1) Suffering from two chronic noncommunicable diseases including cardiovascular disease and cancer was positively correlated with the incidence of CHE, with cancer having a greater impact on the incidence of CHE. (2) Household characteristic factors including living spouse (including divorced), increasing age of the householder, household members with disabilities and household members over 65 years of age all aggravated the risk of CHE in the middle-aged and older groups. (3) In terms of health service utilization, the probability of occurrence of CHE in households whose head of household had used inpatient services in the past year was 2.80 times (95% confidence interval [CI] 2.456–3.192) that in households who had not used it. Similarly, the use of outpatient services in the past month was a significant factor in CHE. Households whose heads had used outpatient services were 2.24 times (95% CI 1.957–2.550) as likely to develop CHE as those who had not used outpatient services. For the categorical variables, the following was found: (1) Using the URRMI as the reference group, the risk of CHE occurrence was decreased in UEBMI, URBMI and those with other insurance or uninsured. (2) Compared to one-person households, the greater the household size, the lower the risk of CHE. (3) Using the poorest level as a reference, the risk of CHE occurrence decreased in the sub-rich household economic level. (4) In terms of education level, those with junior high school education and above had a lower risk of CHE than those who were illiterate (Table3).Table 3Results of regression


	Variable
	 	B
	OR
	95% CI of OR
	P value

	Medical insurance for householder
	URRMI
	Ref.

	 	UEBMI
	−0.695
	0.499
	0.393–0.633
	0.000***

	 	URBMI
	−0.455
	0.634
	0.459–0.877
	0.006**

	 	Other insurance or no insurance
	−0.515
	0.598
	0.439–0.813
	0.001***

	 	NRCMS
	−0.059
	0.943
	0.801–1.110
	0.481

	Householder with or without cardiovascular disease
	 	0.242
	1.274
	1.056–1.536
	0.011**

	Householder with or without chronic respiratory diseases
	 	0.094
	1.099
	0.878–1.376
	0.410

	Householder with or without cancer
	 	0.729
	2.073
	1.384–3.106
	0.000***

	Householder with or without diabetes
	 	0.181
	1.199
	0.933–1.540
	0.155

	Householder’s marital status
	 	0.768
	2.156
	1.772–2.625
	0.000***

	Householder suffers from multiple chronic diseases
	 	−0.006
	0.994
	0.927–1.065
	0.866

	Age of householder
	 	0.029
	1.030
	1.020–1.039
	0.000***

	Whether the household member has a disability
	 	0.284
	1.329
	1.166–1.514
	0.000***

	Household size
	1 person
	Ref.

	 	2–3 persons
	−0.417
	0.659
	0.535–0.813
	0.000***

	 	> 3 persons
	−0.568
	0.567
	0.392–0.820
	0.003***

	Whether there are individuals 65 years old and older in the household
	 	0.225
	1.252
	1.041–1.506
	0.017**

	Whether householder has been an outpatient in the past month
	 	0.804
	2.234
	1.957–2.550
	0.000***

	Whether householder has been hospitalized in the past year
	 	1.030
	2.800
	2.456–3.192
	0.000***

	Education level of householder
	Illiterate
	Ref.

	 	Primary school
	−0.101
	0.904
	0.788–1.037
	0.149

	 	Junior high school and above
	−0.308
	0.735
	0.621–0.870
	0.000***

	Household economic level
	Poorest
	Ref.

	 	Sub-poverty
	0.019
	1.019
	0.861–1.206
	0.827

	 	General
	−0.139
	0.870
	0.729–1.039
	0.124

	 	Sub-rich
	−0.210
	0.811
	0.675–0.974
	0.025**

	 	Richest
	0.116
	1.123
	0.937–1.344
	0.209

	Cons_
	 	−4.558
	0.010
	 	0.000

	Model validation
	 	 	 	Chi-square
	P value

	Hosmer-Lemeshow test
	 	 	 	2.342
	0.96


OR odds ratio, CI confidence interval
**p < 0.05, ***p < 0.01



Discussion
Big data show that China has rapidly advanced on the path of poverty reduction since the reform and opening in 1978, with poverty alleviation contributing to more than 70% of global poverty reduction in the same period [28]. However, nearly 20% of middle-aged and older households in our study were still trapped by CHE; therefore, our research targeted the critical characteristics that would make these populations susceptible to CHE by analysing 2018 CHARLS data.
Regional level: after China eliminates overall poverty, the risk of CHE continues to vary across regions
In general, regional poverty rates, health expenditure burden and CHE incidence all follow the same trend of being equally high or low. We found that the incidence of poverty and CHE were extremely similar in the east (14.48%), central (14.48%) and west (14.19%) (Table 1). Based on the results of data from Guizhou, Inner Mongolia, Heilongjiang and Fujian provinces [29], we concluded that the incidence of CHE in provinces does not necessarily follow the trend of their poverty incidence, which means that interregional macroeconomic development is not the main force in reducing the regional incidence of CHE. For middle-aged and older households, provincial poverty levels were not linked to their health expenditure burden, and high health service demand and utilization were the underlying causal factors for high CHE occurrence. The results of other studies showing a positively skewed relationship between CHE and medical care expenditure as a share of gross domestic product (GDP) corroborate our findings [12, 30]. More specifically, the provinces of Gansu, Shaanxi and Tianjin had a high level of medical care expenditure burden while maintaining a low incidence of CHE, an idiosyncratic performance that may be related to regional differences in medical subsidy policies. These findings show that region-based division should not be based solely on regional economic development level. Therefore, we should consider the differences in vulnerability among provinces, and each provincial government should take targeted action adapted to its provincial characteristics [19].
Provincial-level medical insurance funds should be coordinated, and the central government should adjust the flow of medical insurance funds across provinces. For example, economically developed regions with low CHE incidence may have large medical insurance fund balances, which will be handed over to the central government. Provinces with less developed economies or losses in medical insurance funds can upload their revenues and expenditures and budgets through the information-sharing platform, and the central government or other provinces will review them before allocating medical insurance funds.
The level of social factors: the social vulnerability of middle-aged and elderly groups easily increases the risk of CHE
Our study showed that the older the household head, the greater the probability of CHE. In another study, the proportion of the population with multiple physical morbidities was shown to increase with age [31], and rising exposure to chronic noncommunicable diseases led to increasing demand for and utilization of medical services in middle-aged and older adults [6]. It is predicted that increasingly severe conditions associated with ageing will make it more difficult for the middle-aged and older adults to take advantage of the limited resources within their low capacity [32, 33]. This makes it more difficult for them to afford the cost of medical services, and as a result, the extremely high economic burden of disease ultimately leads to the occurrence of CHE in the middle-aged and older population [34].
Compared with living alone, the likelihood of CHE was 0.659 (95% CI 0.535–0.813) and 0.567(95% CI 0.392–0.820) times lower for households with 2–3 or more people living together, and the findings of other studies have shown that health expenditures and medical service demands were higher among married couples [35, 36]. Comparing the results based on household size in our research, the incidence of CHE was relatively high in smaller households with high healthcare demands [24]. For spouses alone, those with living spouses had doubly high medical service demands. However, they probably cannot afford to pay the double cost for medical services, leading to high CHE risk. At the household level, support from multiple members within large households can spread out the financial burden of medical care, thus effectively reducing the risk of household CHE. However, another study found that the occurrence of CHE was greatly increased in households with five or more members [37].
Additionally, in terms of household economic level, the regression results for sub-rich households showed protective effects against CHE at a significant level [38]. Compared with the poorest families, the risk of CHE decreased by 0.811 times (95% CI 0.675–0.974) in the sub-rich families. Compared to households at lower economic levels, households at higher economic levels had increased prevalence of multiple diseases and were more likely to have access to more or higher-quality medical services [31]. Wang and Chen et al. found that the rich used more medical services than the poor, but the expenditure reduction for the rich group was statistically significant compared to the poorest group, which means that the higher economic groups were able to receive larger reimbursement subsidies from insurance than the poor [39, 40].
The overall basic medical insurance system level: the basic medical insurance scheme has limited protection for middle-aged and older adults with high demand and utilization of medical services and significant physiological fragility characteristics
Research has found that households falling under two categories of noncommunicable diseases, namely cardiovascular disease and cancer, are vulnerable to CHE, especially those with cancer patients [41, 42]. According to our regression results, the risk of CHE was 2.073 times (95% CI 1.384–3.106) higher in households where the head of household had cancer than in those without cancer. Although the association between the factor “multiple chronic diseases of the householder” and the incidence of CHE was not significant in our results, Zhao et al. [25] found that multiple diseases led to an increased likelihood of CHE. Moreover, in addition to the chronic disease group, groups with high medical service demands and utilization also had a high risk for CHE occurrence under all four types of medical insurance except for other insurance and no insurance (Fig. 3). The disabled and older adults over 65 years of age are hardly able to be providers of income and may even need additional care; thus, the households they belong to suffer heavier financial burden in the absence of labour, which leads to a high risk of CHE for themselves and their families [43, 44].
Based on existing research, the effectiveness of medical insurance for outpatient OOP has not been highlighted, especially in cases of increasing outpatient drug expenses, such that patients can only receive greater reimbursement through hospitalization [45]. Although medical insurance can substantially reduce drug expenditures for inpatient OOP, with total medical costs and OOP increasing rapidly, the reimbursement of non-pharmaceutical expenditures and sufficient discounts for outpatient drugs are lacking, and the risk of CHE is not effectively reduced for the insured population [14].
To develop a sustainable medical insurance scheme, we need to further explore the benefits coverage and compensation level of medical insurance. Using the results of this research, we hope to break through the limitations of existing medical insurance by addressing deep problems in URRMI and its process of development.
With increasing age, middle-aged and older people are exposed to a variety of physical, psychological and social characteristics of vulnerability, and are more prone to chronic diseases. It is inevitable that their demand for and utilization of health services will be high. On the one hand, we should strengthen the construction of primary medical institutions and implement a system of general practitioners and family doctors. Specifically, we should promote residents' medical demand for immersion into the community, strengthen the management of middle-aged and elderly patients with chronic diseases in communities, and provide all-around tracking care for middle-aged and older patients. In the daily management of chronic diseases, in addition to distributing free drugs to residents, we should improve tracking of residents' use of drugs and reminding them to take drugs correctly. Furthermore, we should expand the scope of chronic disease outpatient planning, increase the proportion of chronic disease outpatient hospitalization expenses and drug reimbursement, and expand the coverage of drug reimbursement.
From URRMI alone: at present, URRMI is limited to mergers, and it still lacks preferential protection for the middle-aged and older vulnerable groups, and cannot achieve “1 + 1 > 2”
The benefit coverage of basic medical insurance is relatively inadequate for the health economic protection of the poor and medically vulnerable middle-aged and older population. Li et al. [46] found that the incidence of CHE for the total Chinese population was 13.0% in 2018. The incidence of household CHE in the middle-aged and older insured population in our study (19.48%) exceeded the incidence of CHE in the total population by 6.48%. The population of insured URRMI had a high burden of health expenditures (22.77%) and incidence of CHE (21.17%). The burden of health expenditures was relatively low among the population with other forms of insurance or no insurance. The low utilization of medical services of these households may explain the low incidence of CHE (Fig. 2). Huang et al. found that the increase in reimbursement rates for inpatient medical expenses of URRMI had a positive impact on medical service utilization among middle-aged and older rural residents, especially in the rural poor areas. At the same time, URRMI had a limited effect on hypertension, abnormal heart rhythm and obesity [47].
Furthermore, we found that the incidence of CHE in the chronic patient population who participated in URRMI was higher than that in other types of medical insurance. This may be because URRMI was newly established in 2017 and is still in the process of development [48]. First, the NRCMS and URBMI are still in the integration stage. Under the current trend of payment first before seeing a doctor, the difference between the two systems and the sudden expansion of the scope of reimbursement may lead to a delay in reimbursement, thus leading to a risk of CHE. Second, there are fundamental differences between urban and rural areas in terms of economic level and medical resources. Although the URRMI follows the principle of “high level of reimbursement, wide range of medication, and more choice of hospitals” to lower the threshold of medical service utilization, it does not provide targeted benefits to vulnerable populations [49]. In addition, increasing outpatient utilization and high drug demand among patients with chronic disease are the main reasons for their high disease economic burden [50]. Even though the URRMI has expanded the reimbursement drug catalogue, the high medical service utilization driven by high inpatient reimbursement rates, which results in high medical costs, may instead lead to CHE among patients with chronic diseases [46].
Policy implementation: building multi-departmental coordination of poverty alleviation and medical insurance
The construction and popularization of policies takes time to accumulate. China's current medical insurance system has achieved coverage of more than 95% of the population,  the function of universal benefit and sufficient coverage of the population. In the post-poverty era, the needs and risks of middle-aged and elderly people who are physically, psychologically and socially vulnerable are prominent. For such stubbornly poor and vulnerable groups, it is even more important to expand the medical insurance system and implement more effective protection for these groups.
First, in terms of the poverty alleviation system, regional poverty alleviation guided by regional economic levels does not precisely identify the risk of CHE occurrence for multi-vulnerable populations. China has already conducted targeted poverty alleviation through poverty registration and grassroots support. However, at the macro policy level, the government needs to considerable locoregional differences and enact corresponding countermeasures to alleviate poverty by taking into account the combined poverty level and occurrence of CHE in each province. In addition, multidimensional poverty alleviation needs to be carried out for middle-aged and older groups who are vulnerable in terms of economic income, social mobility, the need to be taken care of and so on, by integrating the efforts of multiple departments. For example, the China Disabled Persons' Federation and the Ministry of Civil Affairs provide services as a bundle to help the disabled in registering and applying for disability certificates. At the same time, the poverty alleviation office records the specific degree of poverty and disability, and then the Ministry of Human Resources and Social Security provides appropriate employment opportunities or skills training.
Second, medical insurance agencies are now dominated by the government, and as representatives of the demand side of medical services, they do not have the initiative to protect the insured against the economic risks of health [51–54]. This passivity will lead to inefficient reimbursement and delayed payment of compensation, thus exacerbating the risk of CHE under the high level of health service utilization of middle-aged and elderly people with multiple vulnerability characteristics.
Finally, medical insurance can reduce the cost of medical services for the middle-aged and older vulnerable groups to a certain extent; however, limited reimbursement and passive risk-sharing characteristics may cause a decline in the patients' quality of life after seeking medical care. Poverty alleviation policies such as family doctor, critical illness and health special funds exist, but factors such as their standard fees and reimbursement and conditions for application and use are still targeted towards the entire poor population without any special focus on the middle-aged and older adults who are vulnerable to health poverty. This may also be a concern for the uninsured and groups with low medical service utilization. Therefore, the poverty alleviation system can proactively provide physical and developmental sustainability for vulnerable groups among the poor and provide multifaceted support which targets vulnerability characteristics of the middle-aged and older adults. Between poverty alleviation policies and medical insurance schemes, the goal should be to strengthen the system of identifying and supporting vulnerable people so as to achieve an inclination towards “point-to-point” precise welfare (Fig. 4).[image: ]
Fig. 4Synergistic relationship between poverty alleviation policies and medical insurance


Limitations and future perspectives
Some limitations exist in our research. First, to focus on the occurrence of CHE in the middle-aged and older population in 2018, we only performed a cross-sectional study. Our study lacks coherence in retracing emergent issues due to the development of medical insurance. Secondly, whether the lack of initiative of medical care providers leads to a decrease in the actual benefit experienced by participants should be the focus of follow-up studies. Additionally, CHARLS is a retrospective study. Respondents are often impressed by recent events and may have excessive feedback, which in turn may lead to selection bias and recall bias. This is also an unavoidable problem of retrospective research. In data cleaning, the core index calculated by CHE was used as the cleaning standard for observation variables. In order to retain the core index, other indicators may be omitted in data cleaning, such as household registration and family residence. This is also unavoidable in order to ensure the calculation of core indicators.
Next, we will use panel data to study the temporal evolution of CHE, and its multidimensional risk factors. Second, we can also use a spatial perspective in the future to focus on the heterogeneity of CHE occurrence between regions and implement appropriate interventions from the top of the region.
Conclusion
With this study, we shed light on the characteristics of middle-aged and older adults and their households which make them vulnerable to CHE. The most important conclusion is that the level of macro-regional development is no longer a major protective factor in reducing the incidence of CHE in households. And the URRMI, whose utility is supposed to be the strongest, is instead more likely to have CHE in its insured group. If we can simultaneously prevent and solve poverty due to CHE, and achieve multisystem and multisectoral poverty alleviation for multiple vulnerable middle-aged and older adults, we can sooner achieve “poverty eradication” and “solve relative poverty”.
Acknowledgements
We thank the China Health and Retirement Longitudinal Study team for providing publicly available data. Each author contributed to the concept, design, research, data analysis and drafting of the article, and we acknowledge the outstanding contributions of Bing Wu and Yahong Yang, who contributed equally to the first author of this article. Ye Li is the first corresponding author, and Qunhong Wu is the second corresponding author. Written permission was obtained from all authors.

Author contributions
Conceptualization, YL. Writing—original draft, WT and QX. Database cleanup, WM, HY, ZH. Methodology and data analysis, BW, XZ, WT. Funding acquisition, YL, LS and QW. Visualization, HY, YL, YL and YZ. YY gave comments in the revision, and FD confirmed the statistical method. CZ, YT, HL and XL contributed to the revision of the text. All authors read and approved the final manuscript.

Funding
This work was supported by the National Natural Science Foundation of China (71874045, 71403073, 72174047, 71804036), the National Office for Philosophy and Social Sciences (19AZD013), China Postdoctoral Science Foundation (2016M590296) and Postdoctoral Foundation of Heilongjiang Province (LBH-Z14166).

Availability of data and materials
The datasets generated during and/or analysed during the current study are available in the CHARLS repository [http://​charls.​pku.​edu.​cn/​pages/​data/​111/​zh-cn.​html].

Declarations
Ethics approval and consent to participate
Ethical approval for this type of study is not required by our institute.

Adherence to national and international regulations
Not applicable.

Consent for publication
For research using public databases, this is not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
United Nations. The Millennium Development Goals Report 2015 | United Nations Development Programme [Internet]. 2017 [cited 2021 Dec 6]. Available from: https://​www.​undp.​org/​publications/​millennium-development-goals-report-2015.

	2.
Poverty eradication creates a miracle on earth and rural revitalization starts a new journey [Internet]. The National Rural Revitalization Administration. 2021 [cited 2022 Jun 6]. Available from: http://​nrra.​gov.​cn/​art/​2021/​10/​18/​art_​624_​192151.​html.

	3.
Tan Q. 70 Years of Poverty Alleviation in China: History, Experience and Significance. Theoretical Guide. 2019;11–6.

	4.
Xi Jinping’s new thesis on poverty alleviation: Poverty alleviation must first support aspirations, poverty alleviation must support wisdom and targeted poverty alleviation [Internet]. [cited 2022 Jul 1]. Available from: http://​politics.​people.​com.​cn/​n1/​2016/​0103/​c1001-28006150.​html.

	5.
Accessibility of medical and health services for urban and rural residents in China improved–The sixth national health services statistical survey report [Internet]. China: National Health Commission of the People’s Republic of China Statistics Information Center. 2021 [cited 2022 Jun 6]. Available from: http://​www.​nhc.​gov.​cn/​mohwsbwstjxxzx/​s2908/​202101/​0838723e3f3a4adb​835d970abd551665​.​shtml.

	6.
Yuqi T, Yishan Z, Hongqiao F. Trends in access to health services, financial protection and satisfaction between 2010 and 2016: has China achieved the goals of its health system reform? Soc Sci Med. 2020;245:112715.Crossref

	7.
National Rural Revitalization Bureau Press Conference Arrangement Policy Interpretation of “Implementation Opinions on Consolidating and Expanding Medical Security and Poverty Alleviation Achievements and Effectively Linking the Rural Revitalization Strategy” [Internet]. [cited 2022 Jun 22]. Available from: http://​nrra.​gov.​cn/​art/​2021/​4/​25/​art_​2359_​188561.​html.

	8.
Winning the three-year war on poverty eradication: Multiple ministries and commissions intensively introduced heavy-handed initiatives [Internet]. China: CNR News. 2018 [cited 2022 Jun 6]. Available from: http://​china.​cnr.​cn/​news/​20181004/​t20181004_​524376744.​shtml.

	9.
Li H, Jiang L. Catastrophic medical insurance in China. The Lancet. 2017;390:1724–5.Crossref

	10.
Zhao S, Zhang X, Dai W, Ding Y, Chen J, Fang P. Effect of the catastrophic medical insurance on household catastrophic health expenditure: evidence from China. Gac Sanit. 2020;34:370–6.CrossrefPubMed

	11.
Pavón-León P, Reyes-Morales H, Martínez AJ, Méndez-Maín SM, Gogeascoechea-Trejo MC, Blázquez-Morales MSL. Gasto de bolsillo en adultos mayores afiliados a un seguro público de salud en México. Gac Sanit. 2017;31:286–91.CrossrefPubMed

	12.
Wagstaff A, Flores G, Hsu J, Smitz M-F, Chepynoga K, Buisman LR, et al. Progress on catastrophic health spending in 133 countries: a retrospective observational study. Lancet Glob Health. 2018;6:e169–79.CrossrefPubMed

	13.
Lee JT, Hamid F, Pati S, Atun R, Millett C. Impact of noncommunicable disease multimorbidity on healthcare utilisation and out-of-pocket expenditures in middle-income countries: cross sectional analysis. Correa-Velez I, editor. Plos One. 2015;10:e0127199.

	14.
Zhang A, Nikoloski Z, Mossialos E. Does health insurance reduce out-of-pocket expenditure? Heterogeneity among China’s middle-aged and elderly. Soc Sci Med. 2017;190:11–9.CrossrefPubMed

	15.
Winnie Y, Hongqiao F, Angela CT, Tiemin Z, Weiyan J, Roman X, et al. 10 years of health-care reform in China: progress and gaps in Universal Health Coverage. The Lancet. 2019;394:1192–204.Crossref

	16.
Lu J, Lu Y, Wang X, Li X, Linderman GC, Wu C, et al. Prevalence, awareness, treatment, and control of hypertension in China: data from 1·7 million adults in a population-based screening study (China PEACE Million Persons Project). The Lancet. 2017;390:2549–58.Crossref

	17.
The State Council Information Office of the People’s Republic of China held a report on “Nutrition and Chronic Diseases in China (2020)” related to the situation [Internet]. China: The Central People’s Government of the People’s Republic of China. 2020 [cited 2022 Jun 6]. Available from: http://​www.​gov.​cn/​xinwen/​2020-12/​24/​content_​5572983.​htm.

	18.
Wagstaff A, van Doorslaer E. Catastrophe and impoverishment in paying for health care: with applications to Vietnam 1993–1998. Health Econ. 2003;12:921–33.CrossrefPubMed

	19.
Wang Z, Peng D, Guo Y. Subnational variation in catastrophic health expenditure and its determinants in China: a cross-sectional analysis of five provinces in 2014. The Lancet. 2018;392:S64.Crossref

	20.
Samir G, Sayantan C, Sundararaman T. Utilisation and financial protection for hospital care under publicly funded health insurance in three states in Southern India. BMC Health Serv Res. 2019;19:1004.Crossref

	21.
Meng Q, Fang H, Liu X, Yuan B, Xu J. Consolidating the social health insurance schemes in China: towards an equitable and efficient health system. The Lancet. 2015;386:1484–92.Crossref

	22.
Pan X-F, Xu J, Meng Q. Integrating social health insurance systems in China. The Lancet. 2016;387:1274–5.Crossref

	23.
Adisa O. Investigating determinants of catastrophic health spending among poorly insured elderly households in urban Nigeria. Int J Equity Health. London: Biomed Central Ltd; 2015;14:79.Crossref

	24.
Sajad V, Aziz R, Faraji KF, Firooz E, Javad J-N, Abdollah A, et al. Decomposition of socioeconomic inequality in catastrophic health expenditure: an evidence from Iran. Clin Epidemiol Global Health. 2020;8:437–41.Crossref

	25.
Yang Z, Lin Z, Siqi Z, Luwen Z. Impact of multimorbidity on health service use and catastrophic health expenditure in China: an analysis of data from a nationwide longitudinal survey. The Lancet. 2019;394:S69.Crossref

	26.
Ilesanmi OS, Adebiyi A, Fatiregun AA. National Health Insurance Scheme: how protected are households in Oyo State, Nigeria from Catastrophic Health Expenditure? International Journal of Health Policy and Management. Kerman Univ Med Sci. 2014;2:175–80.

	27.
Ke X, B ED, Kei K, Riadh Z, Jan K, JL MC. Household catastrophic health expenditure: a multicountry analysis. The Lancet. 2003;362:111–7.

	28.
Creating a Chinese model of governance for poverty reduction [Internet]. China: The Central People’s Government of the People’s Republic of China. [cited 2022 Jun 6]. Available from: http://​www.​gov.​cn/​xinwen/​2021-02/​27/​content_​5589123.​htm.

	29.
Ling RE, Liu F, Lu XQ, Wang W. Emerging issues in public health: a perspective on China’s healthcare system. Public Health. 2011;125:9–14.CrossrefPubMed

	30.
Xu K, Evans DB, Carrin G, Aguilar-Rivera AM, Musgrove P, Evans T. Protecting households from catastrophic health spending. Health Affair. 2007;26:972–83.Crossref

	31.
Yang Z, Rifat A, Brian O, Barbara M, Shenglan T, W MS, et al. Physical multimorbidity, health service use, and catastrophic health expenditure by socioeconomic groups in China: an analysis of population-based panel data. The Lancet Global Health. 2020;8:e840–9.

	32.
Ribeiro S, Furtado C, Pereira J. Association between cardiovascular disease and socioeconomic level in Portugal. Rev Portug Cardiol (English Edition). 2013;32:847–54.Crossref

	33.
Ngalesoni FN, Ruhago GM, Mori AT, Robberstad B, Norheim OF. Equity impact analysis of medical approaches to cardiovascular diseases prevention in Tanzania. Soc Sci Med. 2016;170:208–17.CrossrefPubMed

	34.
World Health Organization. Health in 2015: from MDGs, Millennium Development Goals to SDGs, Sustainable Development Goals [Internet]. Geneva: World Health Organization; 2015 [cited 2022 Jun 6]. Available from: https://​apps.​who.​int/​iris/​handle/​10665/​200009.

	35.
Bidisha M, Dev DJ. Gender discrimination in health-care expenditure: an analysis across the age-groups with special focus on the elderly. Soc Sci Med. 2020;258: 113089.Crossref

	36.
Gopal A, Arokiasamy P. Morbidity prevalence and health care utilization among older adults in India. J Appl Gerontol. 2010;29:155–79.Crossref

	37.
Brinda EM, Andrés RA, Enemark U. Correlates of out-of-pocket and catastrophic health expenditures in Tanzania: results from a national household survey. BMC Int Health Hum Rights. 2014;14:5.CrossrefPubMedPubMedCentral

	38.
Félicien I-I, Alain L, Samia L, Michèle D. Incidence of catastrophic health expenditures for households: an example of medical attention for the treatment of severe childhood malaria in Kinshasa reference hospitals, Democratic Republic of Congo. J Infect Public Heal. 2015;8:136–44.Crossref

	39.
Wang L, Wang A, FitzGerald G, Si L, Jiang Q, Ye D. Who benefited from the new rural cooperative medical system in China? A case study on Anhui Province. BMC Health Serv Res. 2016;16:195.CrossrefPubMedPubMedCentral

	40.
Chen Y, Shi J, Zhuang CC. Income-dependent impacts of health insurance on medical expenditures: theory and evidence from China. China Econ Rev. 2019;53:290–310.Crossref

	41.
Annapureddy A, Valero-Elizondo J, Khera R, Grandhi GR, Spatz ES, Dreyer RP, et al. Association between financial burden, quality of life, and mental health among those with atherosclerotic cardiovascular disease in the United States. Circ Cardiovasc Qual Outcomes. 2018;11:e005180.CrossrefPubMed

	42.
Huang H-Y, Shi J-F, Guo L-W, Zhu X-Y, Wang L, Liao X-Z, et al. Expenditure and financial burden for common cancers in China: a hospital-based multicentre cross-sectional study. The Lancet. 2016;388:S10.Crossref

	43.
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;14:8.CrossrefPubMedPubMedCentral

	44.
Christoph K, Pita BP. Catastrophic healthcare expenditure—drivers and protection: the Portuguese case. Health Policy. 2014;115:44–51.Crossref

	45.
Elias M, Yanfeng G, Jia H, Liejun W. Pharmaceutical policy in China [Internet]. 2016 [cited 2021 Sep 14]. Available from: https://​www.​researchgate.​net/​publication/​308962538.

	46.
Li C, Xu L, Wang H, Wang X, Tang C. The influence of integration of health-insurance schemes on catastrophic health expenditure in China: a cohort study. The Lancet. 2020;396:S8.Crossref

	47.
Xian H, Bingxiao W. Impact of urban-rural health insurance integration on health care: evidence from rural China. China Econ Rev. 2020;64: 101543.Crossref

	48.
Ministry of Human Resources and Social Security of the People’s Republic of China: The establishment of a unified urban and rural residential health insurance system began in 2017 [Internet]. China: The Central People’s Government of the People’s Republic of China. 2016 [cited 2022 Jun 6]. Available from: http://​www.​gov.​cn/​xinwen/​2016-10/​10/​content_​5116549.​htm.

	49.
Higher reimbursement and wider access to medication—the integration of urban and rural medical insurance system to benefit the insured [Internet]. China: The Central People’s Government of the People’s Republic of China. 2016 [cited 2022 Jun 6]. Available from: http://​www.​gov.​cn/​xinwen/​2016-08/​24/​content_​5102008.​htm.

	50.
Zhang X, Yang S, Zhang X. Analysis of medical expenses of inpatients with diabetes: China’s Eastern, Central, and Western regions (2013–2015). Public Health. 2020;185:167–73.CrossrefPubMed

	51.
Meng Q, Mills A, Wang L, Han Q. What can we learn from China’s health system reform? BMJ. 2019;l2349.

	52.
Fu H, Li L, Yip W. Intended and unintended impacts of price changes for drugs and medical services: evidence from China. Soc Sci Med. 2018;211:114–22.CrossrefPubMed

	53.
Shigeoka H, Fushimi K. Supplier-induced demand for newborn treatment: evidence from Japan. J Health Econ. 2014;35:162–78.CrossrefPubMed

	54.
Chen Z, Zhang Z, Zhu J. Analysis on impact of health insurance universal on medical expense containment for residents. Chin Health Econ. 2021;40:49–52.



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


OEBPS/images/12961_2022_929_Fig2_HTML.png
Urban Employee Meaical Insurance
25.00%

20.00%

Urban and Rural Integrated Medical

Other insurance and no insurance
Insurance

New Rural Cooperative Medical Insurance Urban Residents' Medical Insurance

o Health expenditure burden(%) == Incidence of catastrophic health expenditures(%)





OEBPS/navigation.xhtml

    
      Contents


      
        		Degree of protection provided by poverty alleviation policies for the middle-aged and older in China: evaluation of effectiveness of medical insurance system tools and vulnerable target recognition


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/12961_2022_929_Fig1b_HTML.png
4,000000 - 10. 710000

14. 830000 - 16. 760000
[ 17. 310000 - 19. 270000
I 15. 540000 - 21510000
I :2. 320000 - 25. 230000
:l No data
0 250

Distribution of the Incidence of CHE

1,000 Miles






OEBPS/css/envelope.png





OEBPS/images/12961_2022_929_Fig1a_HTML.png
0.000000 - 4.000000
8.100000 - 10. 360000

11.290000 - 13. 850000
I 1. 990000 - 18. 750000
I 2:. 520000 - 25.520000

CIosm
0

250 500

Distribution of poverty rate

1,000 Miles

(@)

8.651733 - 11.320370
14.819320 - 15. 702800

I 17. 967220 - 20. 418470
I 2. 186380 - 23. 396520
I 2. 544270 - 36. 006850

Ixosn

0

250 500

1,000 Miles

Distribution of health expenditure burden

(b)






OEBPS/images/12961_2022_929_Fig4_HTML.png
——Qpposition L 2
Integrated medical

E> insurance <
demand (Representative of
ﬁ health service demand)

Government benefits Profit-seeking
and subsidies are limite .
motive

Passive
risk
sharing

Synetgy

(Inclusive policy) (Preferential policy)

in'gﬂtﬁg'tf:r:s Health service Middle-aged & elderly
(Heaith service ooy _healthy and poor
poviaen ultiple vulnerable group
Firlancial : : Subsistence
subsldy : Family doctor allowance
| Critical illness ToTsecioral Industry poverty
— ' e - alleviation : Industry dﬁvelot;))ment
, i Health special fun support without barriers:
Government —)E - L and costs
' - & KQ)_ efc.
: Regional poverty Targeted poverty
! alleviation alleviation






OEBPS/css/sidebar.gif





OEBPS/images/12961_2022_929_Fig3_HTML.png
Hospitalized in the past year
50.00%

65-75 years old

A disabled person
in the family

10.00%
5.00%

0.00%

Household with
65 years of age and above

Two disabled people
in the family

75 years old
and above

—~®- Urban Employee Medical Insurance
—+— Urban Residents' Medical Insurance
—&— Other insurance and no insurance

Cancer

Cardiovascular disease

Diabetes

Outpatient visits
in the past month

Chronic respiratory
system diseases

—+— Urban and Rural Integrated Medical Insurance
~ New Rural Cooperative Medical Insurance





