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Introduction: Poverty is a global problem, and combating it is a major governance issue worldwide. In China, poverty management efforts have shifted from eliminating absolute poverty to managing relative poverty. One of the most important tasks in managing relative poverty in the post-poverty reduction era is to prevent recurring poverty due to illness. Rural health insurance is an important method of preventing and mitigating disease risk and a key part of China’s poverty reduction policy, including among rural residents. However, the mechanism by which basic health insurance alleviates vulnerability to poverty, the causal effect of rural health insurance on vulnerability to poverty, and differences based on having a second health insurance policy and by age and income have not been sufficiently explored. Therefore, this study examined the impact of rural health insurance on vulnerability to long-term poverty among rural residents in China. In addition, this study evaluated the impact of having a second health insurance policy and differences in the effects of rural health insurance by age and income.

Methods: This study used data from the 2014, 2016, 2018, and 2020 China Family Panel Studies. Household-related characteristics, such as finance, education, and healthcare, were retrieved from the household database; while data on healthcare expenditures, healthcare insurance, and personal-related characteristics were retrieved from the adult database. Robustness tests were conducted with Probit models, and endogeneity tests were conducted with IVprobit models.

Results: Vulnerability to poverty was significantly lower among residents with rural health insurance than those without any health insurance coverage, and this difference was observed across age and income groups. These findings were consistently robust and significant after controlling for endogeneity, considering sample selectivity, and eliminating measurement bias in the core variables.

Conclusion: The findings indicate that rural health insurance is an important tool for poverty alleviation. The current results could effectively reduce the economic vulnerability of rural households facing health risks, ensuring broader economic security. Moreover, these findings provide policy references for managing relative poverty in China.
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1 Introduction

Poverty eradication is a long-term task for China’s economic and social development. Since the reform and opening up, China has implemented a series of poverty reduction strategies and has made unprecedented achievements. By 2020, China had eliminated absolute and regional poverty.1 However, as poverty is characterized by complexity, systemicity, and dynamic change, the problems of relative and recurring poverty, particularly due to illness, remain prevalent. Preventing recurring poverty in rural areas has become the new focus of poverty governance. Using health insurance to prevent future risks and establishing a long-term mechanism to address relative poverty are key ways to solidify the results of poverty alleviation and build a firm foundation for poverty eradication in China. Therefore, accurately assessing rural residents’ vulnerability to poverty and analyzing the impact of basic health insurance on vulnerability to poverty and its internal mechanisms are important for consolidating the results of poverty eradication and promoting common prosperity in China.

Rural health insurance is an important part of the social insurance system and is a policy tool for preventing poor health and mitigating disease shocks. Since 2003, when the new rural cooperative medical care system was piloted, China has continued to develop a basic health insurance system for rural areas, with the health insurance system for urban and rural residents as its pillar, supplemented by a system of insurance for major illnesses and medical assistance. This has provided full coverage of the rural population. Since 2010, the coverage rate of rural health insurance in China has significantly increased. According to data released by the National Healthcare Security Administration of China, by 2018, the coverage rate of basic medical insurance nationwide had stabilized at over 95%, achieving almost universal coverage. For example, in 2020, the per capita funding for basic medical insurance for rural residents in China was 833 yuan, of which government financial subsidies were at least 550 yuan, and individual contributions amounted to 280 yuan per person per year. During the same period, the per capita disposable income of rural residents in China was 17,131 yuan, with health insurance expenditures accounting for about 1.63% of total income. In China, the reimbursement policy for the New Rural Cooperative Medical Insurance varies by region and by the level of medical institutions, typically with a deductible. For example, in Hunan Province (a province in central China), the deductible for hospitalization at township hospitals is 200 yuan, 500 yuan at county-level hospitals, 700 yuan at city-level hospitals, and 1,000 yuan at provincial-level hospitals. In addition to the New Rural Cooperative Medical Insurance provided by the state, rural residents may also benefit from public health insurance, urban employee medical insurance (some rural residents may work in cities), and private health insurance, among others. This study identifies groups with any two or more health insurance policies as “having secondary medical insurance.” According to the descriptive statistics in Table 1, 3.9% of the sample population has secondary health insurance.



TABLE 1 Descriptive statistics.
[image: Table1]

Since the 18th National Congress of the Communist Party of China, China has introduced a series of health insurance poverty alleviation initiatives from the central government to the local level. These initiatives provided systematic guarantees to lift the rural poor out of poverty (nearly 10 million households). Therefore, considering China’s experience of escaping absolute poverty, the impact of rural health insurance on vulnerability to poverty must be analyzed. According to data from the Poverty Alleviation Office of the State Council of the People’s Republic of China, poverty due to illness was the primary poverty-causing factor for rural residents as of 2015. People continue to face a high burden of medical expenses, especially in middle- and low-income groups, and the phenomenon of poverty caused by illness and recurring poverty due to catastrophic medical expenses occurs occasionally. One of the most important tasks in combating relative poverty in the post-poverty alleviation era is to prevent recurring poverty due to illness. Health insurance is an important method of preventing and resolving disease risks, and the effect of health insurance participation and medical treatment on poverty due to illness expenses2 should be comprehensively examined (1).

Poverty is a common problem worldwide, including in both developed and developing countries. Scholars have examined the association between health insurance coverage, poverty, and government financial support in developed countries, such as the United States and Germany. Empirical evidence of catastrophic and poverty expenditures in Germany’s dual-insurance system has been used to analyze financial risk protection in private health insurance (2–5). Some developing countries, such as Senegal, Congo, India, Pakistan, and Bangladesh, have achieved national health insurance coverage and reduced healthcare expenditures for poor people; however, inequalities in health insurance coverage have been shown (6–10). In Namibia and Ghana, reorienting public expenditure policies on healthcare and education through national health insurance schemes has improved access for the poor (11, 12). Health insurance in China is an effective measure to alleviate household poverty and inequality based on financial status. Policies should introduce comprehensive insurance systems with varied reimbursement expense rates for different groups to alleviate poverty (13–16). Scholars have also explored the link between health insurance and specific diseases, analyzing factors such as the community environment, racial disparities, economic policies, and cultural systems (17–20).

In China, health is a key factor in individuals’ impoverishment, and health insurance can effectively counteract health shocks. Illness reduces farmers’ labor efficiency, supply, and income. Medical expenditures increase farmers’ economic burden. If medical expenditures exceed affordability, they can become catastrophic, causing a vicious circle of poverty and illness. Therefore, studies have examined the impact of health insurance on vulnerability to poverty. Pigou argued that the state’s participation in income distribution through the social insurance system promotes income equalization and helps maximize social welfare, which provides solid theoretical support for poverty reduction through health insurance (21). Liu Yuanli was the first to propose the theory of poverty reduction through health insurance. This was supplemented and improved by Yip and Hsiao, who proposed that health insurance alleviates poverty caused by an illness by compensating for the medical burden, with the amount of compensation negatively correlated with out-of-pocket medical expenditures and positively correlated with the poverty reduction effect (22). Health insurance directly affects poverty by compensating for individual medical consumption and indirectly affects it by improving the individual’s capital stock. It improves people’s health and increases investment in education (23–25). Thus, health insurance effectively mitigates the impact of diseases on individual income, reduces the likelihood of individuals falling into poverty, prevents recurring poverty, and consolidates the results of poverty eradication.

Previous studies have explored poverty governance using basic health insurance. Asfaw and Jütting found that in developing regions, such as Africa, health insurance had the dual effect of increasing healthcare service use and lowering the incidence of poverty (26). Sommers and Oellerich revealed that U.S. Medicare significantly reduced medical out-of-pocket expenditures and alleviated poverty (27). Gu et al. demonstrated that health insurance improved health and alleviate poverty caused by illness among urban residents in China (28). Poverty governance in China should focus on relative poverty in the future as well as the present. Existing studies have used poverty incidence and intensity to measure poverty; however, the problems are complex. Vulnerability to poverty better reflects the risk of individual farmers falling into relative poverty in the future. Zining et al. revealed that health insurance effectively reduced vulnerability to poverty, with a more significant effect among people with poor health (29). Gao and Ding argued that the New Rural Cooperative Major Disease Insurance effectively alleviated long-term poverty in rural areas (30).

However, the mechanism by which basic health insurance alleviates vulnerability to poverty has not been fully and systematically investigated. Moreover, the causal effect of rural health insurance on rural residents’ vulnerability to poverty has not been sufficiently explored. Most existing studies have chosen a single year but have not conducted tracking surveys or continuous analyses. In addition, studies have not analyzed the population with a second health insurance policy and people of different age groups, ignoring the differences and long-term dynamics of health insurance among different population groups. Therefore, this study examined vulnerability to long-term poverty among the rural population in China and explored differences based on having a second health insurance as well as by age and income. This study could help improve the health insurance policy for impoverished people in rural areas and provide an important reference for comprehensively assessing the performance of rural health insurance implementation in China.



2 Methods


2.1 Data sources

This study used data from the 2014, 2016, 2018, and 2020 China Family Panel Studies (CFPS),3 which surveyed social, economic, demographic, educational, and health aspects at the individual, household, and community levels. The CFPS sample covers 25 provinces, municipalities, and autonomous regions in China, with a sample size of 16,000 households, including all household members.

This study used data of rural residents aged 25–85 years. Individuals in this age range are typically married and have health insurance; thus, the population is representative of the situation in China. First, we identified the household characteristics and personal information of the head of the household through the household and adult databases. We retained only the data of rural residents as identified in household registers. Second, we retrieved data on household-related characteristics, such as income, education, and healthcare, from the household database and data on medical expenditures, health insurance, personal characteristics, and number of households from the adult database.4 Finally, we matched the household codes with the household head and merged the data samples, resulting in 8,652 households and 48,712 samples.



2.2 Variable selection

The explanatory variable in this study was the level of vulnerability to household poverty. Vulnerability to poverty measures the likelihood that a household will fall into poverty in the future, considering not only the current characteristics and economic situation of the household but also a combination of various risk factors that it may face in the future. Vulnerability to poverty comprised three aspects: vulnerability to expected poverty (VEP), vulnerability to low expected utility, and vulnerability to uninsured risk exposure. This study used VEP to measure vulnerability to poverty (31, 32).

This method calculates the period during which a household or individual fell into poverty based on the household or individual characteristics of that period (32, 33). This method was significantly improved by Klasen and Waibel (34). The method regresses income on observable variables and shocks to obtain an expression for future income, which assumes that the logarithm of income follows a normal distribution; thus, the probability that future income will fall below a certain value (usually the poverty line) is referred to as the vulnerability line. The calculation uses the three-stage generalized least squares estimation (feasible generalized least squares) to establish the mean income and income fluctuation model, estimate the logarithm of per capita income, and conduct an ordinary least squares regression analysis on the squared residuals after the regression analysis. The specific method for VEP is as the following Equations 1-5:
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where [image: image] represents the logarithm of family [image: image] income level in year [image: image]; [image: image] covers family, personal characteristics, and factors of vulnerability to risk shock; and [image: image] represents the residual difference of the regression analysis. This variance is then used to estimate the uncertainty of household consumption; that is, the consumption variance of an individual or household. An estimate of this variance can be used to measure the volatility of future consumption levels. To estimate the variance of household income, the heteroscedastic structure weight is constructed as follows:
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where [image: image] is the estimated consumption variance for the 𝑖 household and 𝛽 is the parameter estimated from step 1.

In the second step, the weighted regression analysis of the residual square and logarithm of income is performed again:
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In the third step, VEP values are calculated by estimating the probability of each household falling into poverty. The VEP represents the probability that a family’s future consumption level will be below the poverty line, which can be calculated using a standard normal distribution function. The logarithm of income is assumed to follow a normal distribution, and the poverty line and vulnerability to poverty threshold are defined, as follows:

[image: image]

The choice of the poverty line directly determines the final analytical results. In 2018, the World Bank identified survival expenditures per person per day of less than $1.9, $3.2, and $5.5 as the extreme, medium-low, and medium-high poverty lines, respectively (35). Based on the 2018 US-Chinese currency exchange rate (1:6.61), the annual poverty lines were RMB 4584, RMB 7720, and 13,270 yuan. During the same period, the poverty line set by China’s Poverty Alleviation and Development Department was RMB 2855; however, according to the State Council Poverty Alleviation Office, most of China’s provinces set local standards higher than the national standard, with 12 provinces setting the poverty line between RMB 4000 and 6,000. According to Zhang and Wan, a higher poverty line corresponds to a higher prediction accuracy; therefore, the medium-low poverty line standard recognized by the World Bank was chosen as the poverty line reference value for this study (36).5

The core explanatory variable used in this study was having at least one health insurance policy, expressed as [image: image].6 If the respondent had at least one health insurance policy, the explanatory variable [image: image] was 1, and 0 otherwise. This indicator was identified in the CFPS database and transformed in terms of specific insurance types. Moreover, we examined having a second health insurance policy as the core explanatory variable.

The other control variables were household information, including age, sex, education level, total household income and expenditure in the past 12 months, and medical expenditure of the head of the household; asset and liability indicators, including annual household income, value of the household’s net property, value of productive fixed assets, value of the household’s holdings of financial products, and level of debt; and individual characteristics, including sex, age, marital status, and health. Table 1 presents the descriptive statistics of this study.



2.3 Empirical methods

We used the following model to explore the causal effect of health insurance on vulnerability to poverty:

[image: image]

where [image: image] represents household vulnerability to poverty measured under the $3.2/person/day poverty standard; [image: image] represents whether sample [image: image] had at least one health insurance in year [image: image]; [image: image] is the core regression coefficient; [image: image] represents the control variable; [image: image] represents the regional fixed effect; [image: image] represents the fixed effect of time (year); and [image: image] represents the residual term.

Further, we used a Probit model to estimate Equation 6. The results were used as a robustness test, in which three poverty line probabilities were chosen simultaneously. The first vulnerability to poverty line was 29%; that is, a household was considered vulnerable if its future probability of falling into poverty exceeded 29% (33). The second vulnerability to poverty line was 40%, following Rajadel (37). The third vulnerability to poverty line was 49%, following Chaudhuri et al. (33). If [image: image], household vulnerability to poverty was high, and [image: image] in the Probit model; otherwise, [image: image].




3 Results and discussion


3.1 Benchmark regression analysis results

Table 2 presents the regression analyses results for vulnerability to poverty based on rural health insurance for the entire sample, including the results using two-way fixed effects and the first vulnerability to poverty line of the Probit model. We controlled for year and province fixed effects and included control variables at the household and head of household levels. The resulting coefficients were all negative and highly significant, indicating that vulnerability to poverty among residents with rural health insurance was significantly lower than among those without any health insurance. Specifically, having health insurance reduced the vulnerability of households by 1.3–1.7% on average.



TABLE 2 The impact of rural health insurance on vulnerability to poverty.
[image: Table2]

Moreover, we used the Probit model as a comparison and achieved negative and significant results. The Probit model is suitable for regression analyses dealing with dichotomous dependent variables. Although its coefficients cannot be directly interpreted in terms of economic significance, their direction and significance provide important validation. The results of the Probit model demonstrated that rural health insurance had a significant negative effect on vulnerability to poverty, supporting the findings of the fixed-effects model.

Rural health insurance significantly reduced households’ vulnerability to poverty, even after controlling for year- and area-fixed effects, and when head of the household and household-level control variables were included. Robustness tests further confirmed the reliability of this finding through Probit modeling. These results revealed the important role of rural health insurance in alleviating poverty.

Moreover, households headed by men and those with higher levels of education had relatively lower vulnerability to poverty. This trend was negatively affected by the age of the head of household and increase in household size (i.e., higher probability of recurring poverty). From the household perspective, growth in income and assets helped reduce vulnerability to poverty, whereas increases in household debt were detrimental to the decline in vulnerability to poverty, which was consistent with conventional expectations.



3.2 Robustness test results


3.2.1 Endogeneity test

Endogeneity between health insurance and vulnerability to poverty could not be ruled out. The risk of endogeneity arose from omitted variables and bidirectional causal effects. As we could not observe the full range of intra-household characteristics, factors such as social networks and cultural differences may have affected the vulnerability of households to poverty. This could be handled by controlling for the fixed effects for each household; however, such an approach would lose degrees of freedom, and the data in this study did not support this approach. Second, poverty may constrain households from investing in health insurance, while simultaneously increasing the risk of poverty due to limitations in wealth levels. This bidirectional causality can complicate the relationship between health insurance expenditure and vulnerability to poverty, hindering the accurate identification of the causal relationship between the two. Therefore, we selected a two-stage instrumental variable approach to test the potential risk.

The instrumental variable of whether to purchase health insurance was household medical expenditure in the past 12 months. This instrumental variable satisfied the correlation requirement, as a higher level of medical expenditure in the previous year may stimulate the household to emphasize health insurance. This crisis effect may stimulate the household’s demand for insurance to avoid medical expenditure. Medical expenditures due to illnesses in general households are often difficult to advance because illnesses are usually episodic and sudden; thus, medical expenditures satisfied the exogeneity requirement of the instrumental variable. We used the two-stage least squares (2SLS) and IVprobit models for endogeneity testing, and the results are shown in Table 3.



TABLE 3 Endogeneity test.
[image: Table3]

The results of the 2SLS instrumental variables test revealed that the F-values of the first stage were above the threshold of 10.28 without and after controlling for the individual and household control variables, demonstrating the reliability of the instrumental variables (38). Based on the regression coefficients in the second stage, the effect of health insurance on reducing vulnerability to poverty remained negatively significant. The absolute value of the coefficients was larger than the results of the baseline regression analysis, indicating that the results of the baseline regression analysis underestimated the potential effect of health insurance on reducing vulnerability to poverty after excluding endogenous risks. For robustness considerations, we validated the results of the two-stage Probit model. Although the IVprobit model could not provide the F-value of the first stage, the results indicated the reliability of the instrumental variables. The regression analysis results indicated that the current results were robust under the low poverty line criterion.



3.2.2 Excluding measurement bias in core variables

Considering the measure of vulnerability to poverty of the explanatory variables, the empirical findings may be affected by differences in poverty line criteria. Using the definitions in Subsection 2.3, we simultaneously selected three poverty lines for robustness testing. The results are presented in Table 4.



TABLE 4 Robustness tests for different vulnerability to poverty lines.
[image: Table4]

The results demonstrated that the regression coefficients for health insurance were significantly negative regardless of which standard poverty line was chosen and whether control variables were added, indicating that the main conclusions held after excluding measurement bias in the explanatory variables. Based on the regression coefficients, when the standard of vulnerability to poverty was continuously raised, the impact of health insurance on the vulnerability to poverty of rural residents appeared to gradually increase (the absolute value of the coefficients is increasing). This suggests that under the premise of continuously raising the standard of poverty alleviation, health insurance effectively alleviates the economic burden of rural residents in the face of illness and prevents poverty from occurring or recurring owing to illness.



3.2.3 Robustness test using propensity score matching methodology

This study adopted the propensity score matching method to test the robustness of the impact of health insurance on rural residents’ vulnerability to poverty. We divided the sample into a disposition group with at least one health insurance and control group with no health insurance. We adopted the propensity score matching method to estimate whether rural residents chose to invest in health insurance, and measured the sample match between the disposition group and the control group using the 1:1 proximity matching method. We obtained 2,957 pairs of samples and used Model 6 to verify whether the group with health insurance had a lower vulnerability to poverty than the group without any health insurance. The results of the regression analysis are presented in Table 5.



TABLE 5 Robustness test using propensity score matching.
[image: Table5]

We included individual and household control variables; the regression analysis results of health insurance were consistently negative and significant, and the coefficients did not change significantly. We used three poverty standards; the regression analysis results of health insurance remained negative and significant, and the coefficients in absolute value increased with the increase in the standard of the poverty line. Based on the above validation sets, we concluded that the benchmark regression analysis results in this study were robust.




3.3 Impact of second health insurance on vulnerability to poverty

To further explore the impact of health insurance on rural residents’ vulnerability, we retrieved data on whether respondents had a second health insurance policy. We used the same measure as the first health insurance policy but excluded duplicate samples with two policies of the same type. We estimated regression analyses for samples of different ages using 10 years as the age threshold (i.e., six stages using 10-year intervals for those aged 25–85 years). The results are shown in Table 6.



TABLE 6 Impact of second health insurance.
[image: Table6]

For younger (35–54-years-old) and older (65–74-years-old) respondents, the effect of health insurance on reducing their vulnerability to poverty was the most significant. For the oldest respondents (75–85-years-old), the effect of health insurance on reducing vulnerability to poverty was low. For middle-aged respondents (55–64-years-old), the effect of health insurance on vulnerability to poverty was not significant. Younger people are in a period of high household financial burden and usually face expenses, such as raising children and paying mortgages. Health insurance reduces the burden of medical expenditures, helping them avoid financial hardships when facing health problems. In addition, this age group is often a major participant in the labor market, and health insurance coverage reduces the risk of poverty by helping them stay healthy and reducing the loss of income due to illness. Conversely, people aged 65–74 years gradually enter retirement, with fixed income such as pensions becoming the main source of income. The relative burden of medical expenditures is heavier, and health insurance can effectively alleviate this pressure. Further, the health risk of this age group increases significantly, and the protection provided by health insurance can significantly reduce financial pressure when they fall ill and help them avoid financial difficulties caused by high medical expenses.

Older individuals generally have higher healthcare needs and expenditures, and their out-of-pocket expenses are large despite having health insurance, resulting in a small effect of insurance on poverty reduction. In addition, this age group may have already accumulated wealth or may enjoy other forms of social security, and the marginal role of health insurance in the overall economic security is relatively small. Middle-aged individuals are generally working, have a relatively stable source of income, and are more tolerant of healthcare expenditures. Compared with other groups, they may have more savings and assets, and the protective effect of health insurance is relatively small. In addition, this age group may actively invest in their health before retirement and may have lower medical needs and expenditures, making the impact of insurance less significant.



3.4 The impact of health insurance on vulnerability to long-term poverty among rural residents

Moreover, we examined the relationship between age and vulnerability to poverty and visually presented the coefficient changes (Figure 1). Significant differences in health insurance were observed among individuals with one policy by age, which is consistent with the results presented above. For individuals younger than 54 years or older than 78 years, health insurance was effective in reducing the vulnerability to poverty. However, for participants aged 55–78 years may face a financial burden due to healthcare insurance investments, potentially leading them back into poverty. Therefore, we believe that the government should provide more targeted healthcare subsidies rather than applying a uniform approach to all age groups.

[image: Figure 1]

FIGURE 1
 The impact of health insurance on vulnerability to poverty among different age groups.


Among individuals with a second health insurance policy, health insurance effectively reduced vulnerability to poverty regardless of age. This finding may be closely related to the affluence and health management awareness of the segment itself. Typically, only affluent groups have the ability and willingness to invest in secondary health insurance policies. Households with higher financial strength can spend more on insurance, which provides more comprehensive healthcare coverage and reduces the financial pressure caused by unexpected medical events. The resource advantages of wealthier households help them afford healthcare expenditures, which significantly reduces their vulnerability to poverty. Groups that invest in a second health insurance policy usually have higher awareness of health management. These groups focus on prevention and timely treatment, reducing the probability of serious illnesses and corresponding high medical costs. Such proactive health management behaviors not only help maintain good health but also avoid financial difficulties caused by health problems.



3.5 Heterogeneity tests


3.5.1 Heterogeneity analysis using wealth quartiles

Using the income quartile variables provided on the official website of the CFPS, this study examined the population heterogeneity of income classes. The regression analysis results are presented in Table 7.



TABLE 7 Heterogeneity analysis using wealth quartile.
[image: Table7]

Although health insurance helped reduce vulnerability to poverty for the poorest 25% of the population, its effect was not significant. This may be because people in this income bracket have extremely weak economic foundations, making it challenging to cope with the financial pressures of medical costs, even if they have health insurance. In addition, the poorest groups may have access to other forms of social security and assistance provided by the government, thereby limiting the marginal effect of health insurance.

Contrastingly, health insurance significantly reduced vulnerability to poverty for the bottom 25–50% of income earners. This group is in a more precarious economic situation but has an income base that allows them to pay for health insurance. Health insurance provides important financial protection against high medical costs associated with illness, which can lead to financial hardship. Moreover, this group may not receive additional government assistance available to the poorest groups, causing the role of health insurance to be particularly critical.

For the more affluent group (top 25–50% of income), the role of health insurance was not significant. This group has higher incomes and savings and can pay for healthcare; thus, health insurance has relatively little impact on their financial situation. The economic security of this group is relatively solid; therefore, the marginal benefits of health insurance are low. For the wealthiest group (top 25% of income), health insurance did not significantly affect vulnerability to poverty. The wealthiest households typically have sufficient financial resources and diversified sources of income to remain economically stable, even when faced with medical expenses. For these households, health insurance is a risk-management tool rather than a tool necessary for financial security.



3.5.2 Heterogeneity analysis using self-health orientation

Further, we conducted a heterogeneity analysis using respondents’ self-health orientation. The results are presented in Table 8. Using the data in the CFPS database, we divided self-health orientation into five categories: unhealthy, generally healthy, relatively healthy, healthy, and very healthy.



TABLE 8 Heterogeneity analysis based on self-health positioning.
[image: Table8]

The results revealed variability in the impact of health insurance based on self-perceived health orientation. The effect of health insurance on vulnerability to poverty was the most significant for respondents with poor self-perceived health. This may be due to their exposure to potential health risks, with health insurance providing timely and effective medical coverage to avoid financial difficulties caused by health problems, thereby reducing vulnerability to poverty.

In addition, health insurance significantly reduced vulnerability to poverty in both unhealthy and relatively healthy groups. For the unhealthy group, the role of health insurance may be more direct and obvious, effectively reducing the economic pressure caused by medical expenses. For the healthier group, health insurance played an important role in protecting against unexpected health problems and resulting economic risks.

Contrastingly, the impact of health insurance was not significant in the very healthy group. This may be because these respondents were in better health and faced lower health risks compared to the other groups; therefore, the impact of health insurance on their economic stability was limited. In addition, this group may prefer to rely on their own health management and preventive measures and have a relatively low need for health insurance.





4 Conclusion

Eradicating extreme poverty and preventing recurring poverty among rural households have been the focus of the Chinese Government’s poverty management efforts over the past two decades. Vulnerability to poverty is a typical characteristic of relative poverty and an important indicator of whether rural residents are likely to experience recurring poverty. Rural residents with at least one health insurance policy had a lower vulnerability to poverty than those without any health insurance coverage. Our findings indicated that health insurance coverage reduced vulnerability to poverty among rural residents in China. Our study contributes to the emerging literature on this topic by providing comprehensive nationwide empirical evidence and examining differences in the effect of health insurance based on having a second health insurance policy and by age and income. Our results directly inform estimates of the long-term effects of health insurance subsidies and social policies for rural residents.

We could not precisely determine the exact channel through which vulnerability to poverty was reduced. Owing to the episodic and unpredictable nature of healthcare expenditures, investing in health insurance may increase short-term financial burdens. However, health insurance can provide an important economic safety net that mitigates potential healthcare spending risks in the long term. Thus, even if some households do not receive direct health insurance benefits in the short term, they benefit because health insurance reduces their financial risk when faced with major medical expenses. In addition, health insurance may influence households’ health behaviors and healthcare consumption habits, promoting a focus on preventive care, thus reducing future healthcare expenditures.

This study makes several contributions. First, this study adopted the most comprehensive and up-to-date micro-survey data to identify the causal relationship between rural health insurance and vulnerability to poverty. This study used the entire period of health insurance implementation and continuous tracking surveys, providing the latest empirical evidence for the comprehensive consolidation of the results of the poverty elimination policy. This study provided a scientific basis for preventing recurring poverty among rural residents. By comprehensively analyzing microdata, this study identified the mechanism of health insurance in various contexts, providing policymakers with powerful decision support. Further, this study focused on rural residents and examined the dynamic impact of having a second health insurance policy and the differences by age and income. This study broadened research on vulnerability to poverty and lengthened the assessment chain of health insurance. In addition, this study analyzed the long-term impact of rural health insurance on the economic stability of rural residents. By analyzing long-term data, this study revealed not only direct short-term effect of health insurance but also its indirect long-term effects. This provides an empirical basis for improving rural health insurance promotion and subsidy policies and could help policymakers design and implement targeted measures to improve the coverage and effectiveness of policies.

The significance of this study is threefold. First, it highlights the rural–urban disparity in health insurance—with 56% of the global rural population lacking coverage, which is much higher than the 22% in urban areas. The current study provides a case study for preventing rural residents in China from falling back into poverty owing to medical problems, and it provides policy references and empirical evidence for other countries to use for poverty reduction. Second, since 2023, the Chinese government has benefited more than 180 million rural low-income people seeking medical treatment by reducing the burden of medical costs by 188.35 billion yuan. Finally, this study can promote social equity by safeguarding rural residents’ medical rights and improving the quality of the medical service system, contributing to balanced socio-economic development.
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Footnotes

1   Absolute poverty refers to a condition where individuals or households cannot obtain basic necessities like food, clothing, and shelter, typically measured by a specific poverty line. Relative poverty is based on a society’s overall income level, where individuals or households have significantly lower incomes compared to the societal average, making it difficult for them to maintain a standard of living comparable to others. Regional poverty focuses on poverty within specific geographic areas, often reflecting issues caused by regional developmental imbalances or environmental factors. Poverty lines established by various countries and international organizations are based on “absolute poverty,” aiming to meet the minimum survival needs.

2   Download the raw data at http://isss.pku.edu.cn/cfps/index.htm.

3   Available from http://isss.pku.edu.cn/cfps/index.htm.

4   Income is the amount remaining after accounting for all wages, bonuses, cash benefits, and in-kind subsidies, after taxes have been deducted. Home equity is the net value of a house after subtracting housing-related debts from its market value. We chose this variable because 80% of Chinese residents’ assets are in housing, with an even higher proportion among rural residents.

5   To ensure the reliability of the results, we selected the annual average exchange rates of RMB and USD for 2014, 2016, 2018, and 2020 to discount the poverty line.

6   The CFPS database includes public, urban workers’, urban residents’, and new rural cooperative health insurance types.



References

 1. Zhang, M, You, S, Yi, S, Zhang, S, and Xiao, Y. Vulnerability of poverty between male and female-headed households in China. J Fam Econ Iss. (2024) 2024:5. doi: 10.1007/s10834-024-09969-5


 2. Seo, B, Turman, JE, and Nan, H. Health insurance coverage and poverty status of postpartum women in the United States in 2019: an ACS-PUMS population-based cross-sectional study. BMC Public Health. (2023) 23:2200. doi: 10.1186/s12889-023-17087-4 

 3. Counts, NZ, Gionfriddo, P, and Chapman, RH. Modeling Medicaid and Medicare savings from reduced poverty and disability to promote investment in mental health and substance use interventions in the USA. Appl Health Econ Health Policy. (2020) 18:601–4. doi: 10.1007/s40258-020-00568-7 

 4. Remler, DK, and Korenman, S. On the importance and intrinsic difficulties of incorporating health insurance benefits in absolute poverty trends. J Health Polit Policy Law. (2023) 48:761–98. doi: 10.1215/03616878-10637735 

 5. Hengel, P, Blümel, M, Siegel, M, Achstetter, K, Köppen, J, and Busse, R. Financial risk protection in private health insurance: empirical evidence on catastrophic and impoverishing spending from Germany’s dual insurance system. Health Econ Policy Law. (2024) 19:1–18. doi: 10.1017/S1744133123000105 

 6. Ly, MS, Faye, A, and Ba, MF. Impact of community-based health insurance on healthcare utilisation and out-of-pocket expenditures for the poor in Senegal. BMJ Open. (2022) 12:e063035. doi: 10.1136/bmjopen-2022-063035 

 7. Tsala Dimbuene, Z, Muanza Nzuzi, R, and Nzita Kikhela, PD. Poverty, education and health insurance coverage among women of reproductive ages in the Democratic Republic of the Congo: a cross-sectional and multilevel analysis. BMJ Open. (2022) 12:e064834. doi: 10.1136/bmjopen-2022-064834 

 8. Sriram, S, and Khan, MM. Effect of health insurance program for the poor on out-of-pocket inpatient care cost in India: evidence from a nationally representative cross-sectional survey. BMC Health Serv Res. (2020) 20:839. doi: 10.1186/s12913-020-05692-7 

 9. Helmsmüller, S, and Landmann, A. Does free hospitalization insurance change health care consumption of the poor? Short-term evidence from Pakistan. Geneva Risk Insur Rev. (2021) 47:238–75. doi: 10.1057/s10713-021-00069-0


 10. Ahmed, S, Hasan, MZ, Ali, N, Ahmed, MW, Haq, E, Shabnam, S , et al. Effectiveness of health voucher scheme and micro-health insurance scheme to support the poor and extreme poor in selected urban areas of Bangladesh: an assessment using a mixed-method approach. PLoS One. (2021) 16:e0256067. doi: 10.1371/journal.pone.0256067 

 11. De, UK, and Shafuda, CPP. Changing public policy on expenditure in Namibia after independence and its impact on healthcare and education. Int J Public Policy. (2020) 15:358–79. doi: 10.1504/IJPP.2020.113708


 12. Kipo-Sunyehzi, DD
. Making public policy implementable: the experience of the National Health Insurance Scheme of Ghana. Int J Public Policy. (2020) 15:451–69. doi: 10.1504/IJPP.2020.113726


 13. Zhou, X, and Yang, X. Medical insurance, vulnerability to poverty, and wealth inequality. Front Public Health. (2024) 12:1286549. doi: 10.3389/fpubh.2024.1286549 

 14. Zhai, S, Yuan, S, and Dong, Q. The impact of health insurance on poverty among rural older adults: an evidence from nine counties of western China. Int J Equity Health. (2021) 20:47. doi: 10.1186/s12939-021-01379-5 

 15. Zhang, Y, Filipski, MJ, and Chen, KZ. Health insurance and medical impoverishment in rural China: evidence from Guizhou Province. Singap Econ Rev. (2019) 64:727–45. doi: 10.1142/S021759081650017X


 16. Zhou, J, Zhang, Y, Sha, Y, Zhou, J, Ren, H, Shen, X , et al. The effect of the “triple-layer medical security” policy on the vulnerability as expected poverty of rural households: evidence from Yunnan Province, China. Int J Environ Res Public Health. (2022) 19:12936. doi: 10.3390/ijerph191912936 

 17. Han, Y, Xu, F, Morgenstern, H, Bragg-Gresham, J, Gillespie, BW, Steffick, D , et al. Mapping the overlap of poverty level and prevalence of diagnosed chronic kidney disease among medicare beneficiaries in the United States. Prev Chronic Dis. (2024) 21:E23. doi: 10.5888/pcd21.230286


 18. Hines, RB, Zhu, X, Lee, E, Eames, B, Chmielewska, K, and Johnson, AM. Health insurance and neighborhood poverty as mediators of racial disparities in advanced disease stage at diagnosis and nonreceipt of surgery for women with breast cancer. Cancer Med. (2023) 12:15414–23. doi: 10.1002/cam4.6127 

 19. Gorey, KM, Bartfay, E, Kanjeekal, SM, Wright, FC, Hamm, C, Luginaah, IN , et al. Palliative chemotherapy among people living in poverty with metastasised colon cancer: facilitation by primary care and health insurance. BMJ Support Palliat Care. (2019) 9:e24. doi: 10.1136/bmjspcare-2015-001035 

 20. Wang, F, Luo, L, and McLafferty, S. Healthcare access, socioeconomic factors and late-stage cancer diagnosis: an exploratory spatial analysis and public policy implication. Int J Public Policy. (2010) 5:237–58. doi: 10.1504/IJPP.2010.030606 

 21. Huang, YG
. Where is economics going? A discussion with Jin Beibei. Manage World. (2019) 35:61–9. doi: 10.19744/j.cnki.11-1235/f.2019.0049


 22. Yip, W, and Hsiao, WC. Non-evidence-based policy: how effective is China’s new cooperative medical scheme in reducing medical impoverishment? Soc Sci Med. (2009) 68:201–9. doi: 10.1016/j.socscimed.2008.09.066 

 23. Zheng, C, Wang, X, and Sun, Q. A study on urban-rural health insurance integration policy, health risk shocks and precision poverty alleviation performance[J]. Journal of Public Administration. (2022) 19:146–158+176. doi: 10.16149/j.cnki.23-1523.20211009.001


 24. Bao, Z, and Zhao, Y. A study of the poverty alleviation effect of rural residents’ medical insurance: an empirical analysis based on PSM. J Jiangxi Univ Finance Econ. (2018) 115:90–105. doi: 10.13676/j.cnki.cn36-1224/f.2018.01.010


 25. Chang, Q, Li, J, and Cao, MH. Has medical insurance reduced the poverty vulnerability of rural households? Rural Eco. (2021) 8:80–8.


 26. Asfaw, A, and Jütting, JP. The role of health insurance in poverty reduction: empirical evidence from Senegal. Int J Public Adm. (2007) 30:835–58. doi: 10.1080/01900690701227396


 27. Sommers, BD, and Oellerich, D. The poverty-reducing effect of Medicaid. J Health Econ. (2013) 32:816–32. doi: 10.1016/j.jhealeco.2013.06.005 

 28. Gu, X, Zhou, Y, and Zhang, X. A study of the anti-poverty effect of medical insurance for urban residents. J Jiangxi Univ. (2021) 2:66–79.


 29. Liu, ZN, Zheng, W, Jia, R , et al. Medical insurance, health heterogeneity and precision poverty eradication-an analysis based on poverty vulnerability. Financ Res. (2019) 5:56–75.


 30. Gao, J, and Ding, J. Can the new rural cooperative major disease insurance alleviate long-term rural poverty? --a test from the perspective of poverty vulnerability. Lanzhou J. (2021) 4:170–81.


 31. Deressa, TT, Hassan, RM, and Ringler, C. (2009). Assessing household vulnerability to climate change: the case of farmers in the Nile basin of Ethiopia. Available at: (https://ebrary.ifpri.org/digital/api/collection/p15738coll2/id/125058/download).


 32. Hoddinott, J, and Quisumbing, A. Methods for microeconometric risk and vulnerability assessment In: R Fuentes-Nieva and PA Seck, editors. Risk, shocks, and human development: on the brink. London: Palgrave Macmillan (2010). 62–100.


 33. Chaudhuri, S, Jalan, J, and Suryahadi, A. Assessing household vulnerability to poverty from cross-sectional data: a methodology and estimates from Indonesia. New York, NY: Department of Economics, Columbia University (2002).


 34. Klasen, S, and Waibel, H. Vulnerability to poverty in South-East Asia: drivers, measurement, responses, and policy issues. World Dev. (2015) 71:1–3. doi: 10.1016/j.worlddev.2014.01.007 

 35. World Bank. (2018). Poverty and shared prosperity 2018: Piecing together the poverty puzzle. Available at: (https://www.worldbank.org/en/publication/poverty-and-shared-prosperity-2018).


 36. Zhang, Y, and Wan, G. An empirical analysis of household vulnerability in rural China. J Asia Pac Econ. (2006) 11:196–212. doi: 10.1080/13547860600591192


 37. Rajadel, T. (2002). Vulnerability and participation to the non-agricultural sector in rural Pakistan. Available at: (https://scholar.archive.org/work/m5edywlajjeabkjwxqa4a6jfye/access/wayback/http://cerdi.org/uploads/sfCmsContent/html/199/Rajadel.pdf).


 38. Kleibergen, F, and Paap, R. Generalized reduced rank tests using the singular value decomposition. J Econom. (2006) 133:97–126. doi: 10.1016/j.jeconom.2005.02.011



Copyright
 © 2024 Zhang and Wu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-12-1481019-t008.jpg
Medical insurance ~00117%%+ ~0.0227%%+ ~0.0136+++ ~0.0035 ~0.0106+*

(0.0036) (0.0048) (0.0033) (0.0044) (0.0046)
Individual control variable Yes Yes Yes Yes Yes
Family control variable Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes
n 10423 7272 16,854 7,781 6376
R 0.206 0233 0223 0252 0266

Numbers in parentheses are estimated standard errors. **p <0.05, ***p<0.01. Vul, vulnerability;






OPS/images/fpubh-12-1481019-t007.jpg
Medical insurance ~0.0107%%+ ~00161%++ ~0.0099 ~0.0099

(0.0024) (0.0032) (0.0044) (0.0065)
Individual control variable Yes Yes Yes Yes
Family control variable Yes Yes Yes Yes
Province FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
n 17,268 15,111 10413 5264
I3 0203 0229 0.226 0.163

Numbers in parentheses are estimated standard errors. **p <0.05, ***p<0.01. Vl, vulnerability;

E, fixed effects.






OPS/images/fpubh-12-1481019-t004.jpg
~0.1967+++ ~0.1799%%+ ~0.2357%%+ 02095+ ~0.2561%+% ~0.2222%%%

(0.0245) (0.0254) (0.0245) (0.0255) (0.0270) (0.0279)
Individual control No Yes No Yes No Yes
variable
Family control No Yes No Yes No Yes
variable
Year FE Yes Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes Yes
N 48,712 48,712 48,712 48,712 48,712 48,712

Numbers in parentheses are estimated standard errors. ***p <0.01. VEP, vulnerability to expected poverty; FE, fixed effects.





OPS/images/fpubh-12-1481019-t003.jpg
Variables

Medical insurance ~3.4938% —4.4548% ~40520%+* ~40618++
(1.6699) (25438) (0.0153) (0.0133)

Individual control variable No Yes No Yes

Family control variable No Yes No Yes

Year FE Yes Yes Yes Yes

Province FE Yes Yes Yes Yes

N 48712 48712 48712 48712

P 1638 1441 - -

Numbers in parentheses are estimated standard errors. *p<(0.1, **p<0.05, ***p<0.0L. Vul, vulnerability; VEP, vulnerability to expected poverty; FE, fixed effects.





OPS/images/fpubh-12-1481019-t006.jpg
Age (years)

Secondary medical insurance ~00126*
(0.0074)
Individual control variable Yes
Family control variable Yes
Province FE Yes
Time FE Yes
N 8712
I3 0173

~0.0161%*

(0.0070)

Yes.

48712

0173

00025 ~0.0219%+*
(0.0062) (0.0052)
Yes Yes
Yes Yes
Yes Yes
Yes Yes
8712 18712
0172 0173

Numbers in parentheses are estimated standard errors. *p<0.1, **p<0.05, ***p<0.01. Vul, vulnerability; FE, fixed effects.

~0.0108%
(0.0057)
Yes
Yes
Yes
Yes
18712

0173





OPS/images/fpubh-12-1481019-t005.jpg
~0.0108+++ ~0.0108++ ~0.0084%++ ~0.1001#5% ~0.1128%% ~0.1275%++

(0.0029) (0.0028) (0.0027) (0.0364) (0.0367) (0.0417)
Individual control No Yes Yes Yes Yes Yes
variable
Family control No No Yes Yes Yes Yes
variable
Province FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
N 5914 5914 5914 5914 5914 5914
I3 0.109 0.153 0209 - - -

Numbers in parentheses are estimated standard errors. ***p <0.01. Vul, vulnerability; VEP, vulnerability to expected poverty; FE, fixed effects.





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

The impact of rural health
insurance on vulnerability to
chronic poverty among rural

residents in China: analysis using

Probit and IVprobit models








OPS/images/fpubh-12-1481019-t001.jpg
Variable Full sample (N = 48,712) Having medical insurance  Not having medical insurance

(n = 45,490) (n=3222)
Mean SD Mean sD Mean SD
Vulnerability 0392 012 0392 o1 0403 onz
Having medical insurance
0934 0249 1 0 0 0
(Yes=1,No=0)
Having secondary medical
0039 0193 0041 0199 0 0018
insurance (Yes=1, No=0)
Sex (Male=1, Female =0) 0499 0500 0501 0500 0.467 0499
51379 14,899 51477 14797 49994 16216
ly members 4548 2126 4559 2112 439 2302
Years of education 5585 4599 5597 4583 5428 4821
Income 4477 4383 4489 4375 4304 4498
Net house asset 9,675 24097 9.602 23581 10710 30457

Debt 0986 395 0990 3952 0932 3.909






OPS/images/fpubh-12-1481019-g001.jpg







OPS/images/fpubh-12-1481019-t002.jpg
Variables

Medical insurance ~0.0101%+ ~00162++* ~00169%+* ~00130%+* ~0.1967+%* ~0.1799%%%
(0.0020) (0.0019) (0.0019) (0.0018) (0.0245) (0.0254)
Sex —00127%+% ~00136%+* —0.1433%%%
(0.0010) (0.0009) (0.0128)
Age 0,009 000075 0.00934*
(0.0000) (0.0000) (0.0005)
Family members 000457+ 0.0067%% 0.0965%*
(0.0002) (0.0002) (0.0033)
Education ~0.0028%+* ~00022%* ~0.0272%%%
(0.0001) (©0001) (0.0016)
Inlncome ~0.0083+%* ~0.1258%%*
(0.0002) (0.0039)
InNet house asset ~00039%* 004574+
(0.0002) (0.0024)
InDebt 0.0040%+ 0.0352%%
(0.0001) (0.0015)
Province FE No Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
N 48712 48712 48,712 48712 48712 48712
R 0.062 0128 0174 0227 - -

Numbers in parentheses are estimated standard errors. ***p <0.01. Vul, vulnerability; VEP, vulnerability to expected poverty; FE, fixed effects.







OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






OPS/images/fpubh-12-1481019-e024.jpg
Vul;, = Poverty vulnerability line





OPS/images/fpubh-12-1481019-e023.jpg
€js





OPS/images/fpubh-12-1481019-e026.jpg
Vul;; =0





OPS/images/fpubh-12-1481019-e025.jpg
Vul;; =1





OPS/images/fpubh-12-1481019-e020.jpg





OPS/images/fpubh-12-1481019-e022.jpg
1y





OPS/images/fpubh-12-1481019-e021.jpg





OPS/images/fpubh-12-1481019-e017.jpg





OPS/images/fpubh-12-1481019-e016.jpg
Medical insury





OPS/images/fpubh-12-1481019-e019.jpg





OPS/images/fpubh-12-1481019-e018.jpg





OPS/images/fpubh-12-1481019-e013.jpg
Medical insury





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The impact of rural health insurance on vulnerability to chronic poverty among rural residents in China: analysis using Probit and IVprobit models



		1 Introduction



		2 Methods



		2.1 Data sources



		2.2 Variable selection



		2.3 Empirical methods









		3 Results and discussion



		3.1 Benchmark regression analysis results



		3.2 Robustness test results



		3.2.1 Endogeneity test



		3.2.2 Excluding measurement bias in core variables



		3.2.3 Robustness test using propensity score matching methodology









		3.3 Impact of second health insurance on vulnerability to poverty



		3.4 The impact of health insurance on vulnerability to long-term poverty among rural residents



		3.5 Heterogeneity tests



		3.5.1 Heterogeneity analysis using wealth quartiles



		3.5.2 Heterogeneity analysis using self-health orientation















		4 Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Footnotes



		References



















OPS/images/fpubh-12-1481019-e012.jpg
Medical insury





OPS/images/fpubh-12-1481019-e015.jpg
Vul;,





OPS/images/fpubh-12-1481019-e014.jpg
Vuly = fo + iMedical insury + Xy + 2 + 17, + ¢

(6)





OPS/images/fpubh-12-1481019-e011.jpg
: InPoor — Xu are
VER, = Pr(Inincome;, < InPoor) = | 2l —Zit FFGLS | 5

Xit Brots





OPS/images/fpubh-12-1481019-e010.jpg
V (Intncome; 11Xir) = &

Xi Brovs

(4)





OPS/images/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1481019-e005.jpg





OPS/images/fpubh-12-1481019-e006.jpg





OPS/images/fpubh-12-1481019-e003.jpg





OPS/images/fpubh-12-1481019-e004.jpg





OPS/images/fpubh-12-1481019-e009.jpg
E(Intncome; 1|Xir) = Xir arcLs

(3)





OPS/images/fpubh-12-1481019-e007.jpg
2
i = PXi + &





OPS/images/fpubh-12-1481019-e008.jpg
Ei





OPS/images/fpubh-12-1481019-e001.jpg
Inlncome;, = aX + & 1)





OPS/images/fpubh-12-1481019-e002.jpg
InIncome;;





