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China has built a social medical insurance system that covers the entire population so as to reduce the impact of diseases on individuals and families. Although the decline in the incidence of catastrophic health expenditures (CHEs) in China is encouraging, this issue remains important. On the basis of considering selectivity bias and heterogeneity, we applied propensity score matching (PSM) to analyze the 2018 data from the China Family Panel Studies. We assigned CHE households and non-CHE households to the treatment group and the control group, respectively, and used non-random data to simulate a randomized trial to investigate the impact of CHE on household consumption in China. The results of this study indicate that, when the threshold is set at 40%, the consumption of households experiencing CHEs (CHE household) is significantly lower than that of households not experiencing CHEs (non-CHE households) and that CHEs have a significant negative impact on other household consumption and a significant impact on the household property and debt. This effect still exists when the threshold is set lower, with household essential consumption most affected. The occurrence of CHEs leads to a reduction in household consumption and a significantly worsening financial situation for the CHE households, impacting the basic quality of life of the families. Therefore, it is necessary to further reform the medical and health system to reduce the high medical expenses.
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INTRODUCTION

Catastrophic health expenditures (CHEs) affect social welfare around the world (1). At the same time, CHEs may force families to reduce necessary consumption or fall into poverty. It is an important indicator for assessing the protection of household finances provided by health care systems (2, 3). As a type of household consumption, CHEs are substantially different from other types of household consumption. The most important manifestation is that medical expenses are consumption decisions that family members are forced to make when faced with medical treatment. Given the budget constraints determined by household income and property, families may have to reduce certain expenditures and consumption to pay CHEs.

In 1998, China officially established a social medical insurance system. After more than two decades of development, the social medical insurance system of China has been continuously improved, and the proportion of costs reimbursed has been steadily increasing based on the basic realization of full coverage of medical costs of the residents. However, although medical insurance provides reimbursements, residents are still responsible for a certain amount of out-of-pocket expenses. Therefore, the encroachment and crowding-out effect of medical expenses on other household consumption seems inevitable. Against the backdrop that China is the largest developing economy in the world, improving medical services coincides with challenges regarding financial protection (4). To this end, the Chinese government further established a nationwide system of critical illness insurance between 2012 and 2015. In 2016, the Chinese government began to integrate two systems, Urban Residents Basic Medical Insurance (URBMI) and New Rural Cooperative Medical Scheme (NCMS), to establish a unified basic medical insurance system for urban and rural residents. By gradually improving system construction, medical expenses incurred by families due to critical illness can be further reduced (5). In October 2017, General Secretary Xi Jinping stated at the 19th National Congress of the Chinese Communist Party that it is necessary to strengthen the social security system and improve the unified basic critical illness insurance system for urban and rural residents.

With continuous advancements in medical insurance reform in China, there has been a growing number of studies on household CHEs. Among them, a comparative analysis of the incidence of CHEs during the implementation of the Integration of Urban and Rural Medical Insurance Scheme (IURMIS) was performed using 2013 survey data, and the results showed that the incidence of CHEs in areas implementing the IURMIS (13.68%) was lower than that in areas that did not implement the IURMIS (13.87%). IURMIS of China is still in the exploratory stage. Therefore, even if a positive impact on low-income residents is confirmed, the impact will be limited (6). With the medical insurance system of China entering the postreform era, a study on the trends in CHEs and poverty in China after the healthcare system reform was conducted using nationally representative survey data. The results showed that between 2010 and 2016, the incidence of CHEs dropped from 19.37 to 15.11%, and the incidence of health poverty decreased from 7.39 to 5.14% (7). Another study using different survey data showed that, overall, the incidence of CHEs in Chinese households showed a declining trend from 2010 (12.57%) to 2016 (8.94%) and that the incidence of CHEs in the poorest families declined faster than that in the wealthiest families (8). These results indicate that the healthcare reform of China has made progress in reducing the occurrence of CHEs but that the incidence of CHEs in China is concentrated among poorer families, and the trends for this inequality have not changed significantly. In addition, different types of medical insurance schemes targeting different populations have significantly different financial protection effects against CHEs (9). The above studies show that, despite the encouraging decline in the incidence of household CHEs in China, this issue is still important because the burden of CHEs in Chinese households is still substantial and because increased population aging and slowing economic growth may generate pressure on the social medical insurance system of China. Therefore, we need to further study CHE-related issues in China, in which the impact of CHEs on household consumption and the corresponding strategies are important to address.

The contributions of this study are mainly reflected in three aspects. First, most of the previous studies discussed the incidence of household CHEs or the distribution of out-of-pocket payments among different families and did not investigate the effect of CHEs on non-medical consumption, especially household consumption. Second, in addition to affecting household basic consumption, CHEs may have a certain impact on the financial situation of a family, which is addressed in this study. Third, after many years of the social medical insurance system of China reform, the policy effects need to be evaluated using the latest data.



LITERATURE REVIEW

The severity of an illness or medical expenses are not necessary conditions for the occurrence of CHEs. The existence of CHEs depends on two variables: out-of-pocket payments by a household and the total expenditure of the household (10). Conceptually, CHEs occur when the household out-of-pocket expenses trigger poverty or affect family sustainability. Therefore, it is important to know the ratio of medical expenses to total household expenses. However, there is no consensus on how to determine the threshold for CHEs (11, 12). There are three thresholds reported in the published studies. The first study sets the threshold at 10% when using household expenses as the denominator (13). The second study sets the threshold at 40%, which is commonly used for studies in developing countries (14). The third study sets the threshold within the range of 10–40% to show the differences among different countries under different socioeconomic conditions (13).

The existing studies have shown that CHEs may force families to reduce expenses other than medical expenses, such as food and education expenses. A study targeting rural areas in China found that for every 100 RMB increase in the per capita medical expenses in a household, the per capita food consumption expenses of a household decreased by 0.67%; for households within the lowest 25% income bracket, food expenses were reduced by up to 4.1% (15). Leive and Xu (12), based on studies of six African countries, found that when households faced CHEs, food consumption increased while other consumption declined, indicating that families first protected their food consumption needs (16). However, when the family medical expenditure to total expenditure ratio exceeds 40%, the have a significant impact on different household consumption items, indicating that there are differences in the impact of CHEs on different household consumption items; furthermore, there is a different relationship between the severity of CHEs and food consumption. A study by Kim and Yang in South Korea found that when CHEs occur, to avoid financial ruin caused by potential excessive medical expenses, families must reduce the consumption of other items (17).

In addition to CHEs, other factors that determine household consumption and expenditures also include household income, household size, household composition, and commodity price. Household income is one of the important factors affecting household consumption, and the amount, structure, and fluctuation of household income all determine consumption (18). Commodity price contains factors that many households cannot control. For example, families living in urban or rural areas may be unable to change the household daily consumption expenses (19). In addition, the household size and composition have an impact on household consumption expenditures. The larger the household size is, the more shared items in that household. Therefore, the expansion of household size does not require a corresponding increase in consumption expenditures to maintain the same living standards (20). Taking food consumption as an example, the larger the household size is, the smaller the per capita food consumption (21). In terms of the composition of family members, the sex of family members, the number of elderly people, race, and region all have different effects on family travel consumption patterns (22). When the elderly population in a household accounts for a relatively high proportion of all household members, the food consumption expenditures of the household are lower. This occurs because when the elderly individual enters the retirement stage, their production in the household increases, and thus, the food consumption expenditures in the household decrease (23).

In summary, household income, size, and composition are all factors that affect household consumption expenditures. These factors may also affect the occurrence of CHEs. That is, the difference in expenditures between households experiencing CHEs (CHE households) and households not experiencing CHEs (non-CHE households) may be due to the different characteristics of these two types of families, rather than simply attributed to CHEs. Therefore, to analyze the effect of CHEs on household basic consumption expenditures, it is necessary to fully consider the differences between different families.



MATERIALS AND METHODS


Data Source

The data used in this study are from the China Family Panel Studies (CFPS) in 2018. The CFPS is a nationwide survey organized and conducted by the Institute of Social Science Survey of Peking University, Beijing, China. For the CFPS, data were collected on individuals, families, and communities through tracking to reflect changes in the society, economy, population, education, and health of China. The CFPS samples covered 25 provinces/cities/autonomous regions in China, and all the family members in the samples were included in the survey. In this study, we used the household questionnaire in the CFPS and used family as the sample to investigate the effect of CHEs on family consumption. A total of 14,137 valid household samples were obtained through data processing.



Description of Variables
 
Catastrophic Health Expenditure

The data obtained from the CFPS household questionnaire that addressed family medical expenses in the past 12 months “excluded expenses already reimbursed and expected to be reimbursed but included expenses paid with borrowed money or paid by relatives and friends,” i.e., out-of-pocket payments. We used out-of-pocket payments as the numerator and annual total household consumption expenditure as the denominator to calculate the CHE. We used 40% as the CHE threshold (11, 14), a value commonly used in studies in developing countries, to distinguish whether CHEs occurred in families, and then, we divided all households into a CHE group and a non-CHE group. On this basis, we also analyzed the impact of CHEs on household consumption when the CHE threshold ranged from 10 to 40% (13).



Household Consumption Expenditures

Based on the classification standards in the China Statistical Yearbook and the consumption items included in the CFPS survey, we excluded medical expenditures and divided household consumption expenditures into seven major categories: (1) food expenditures, such as household food expenses and the purchases of snacks, beverages, tobacco, and alcohol; (2) clothing, footwear, and hat expenses, including tops, pants, socks, gloves, and scarves; (3) household item expenditures, such as durable goods, household goods, and household services; (4) transportation and communication expenses, such as vehicle purchases and maintenance, transportation expenses, communication tools, and postal and telephone bills; (5) cultural, educational, and entertainment expenses, such as various types of education expenses, cultural and recreational expenses, and books and newspaper expenses; (6) resident expenditures, such as housing construction, house purchase, rent, water, electricity, and fuel; and (7) other expenses. The statistics for these consumption expenditures were all annual data.



Control Variables

In this paper, when using CHE in the regress analysis with household consumption expenditures, other control variables were added. Household income is the total annual income of the family members living together; the market value of the house corresponds to “the current total market price of residential real estate” in the CFPS questionnaire; household non-property assets includes durable goods, productive fixed assets, the sum of each financial asset, and other types of assets; household size is the number of family members living together; household registration (Hukou) is a dummy variable, for which urban household registration is set at 1 and rural household registration is set at 0; middle school education or above is the percentage of family members with a middle school education or above; and people aged 60 years or older is the percentage of the elderly family members aged 60 years or older in the household. In the measurement model, this paper reports values for various income, assets, and consumption expenditure variables in units of 10,000 yuan. Table 1 shows the definition of each of the aforementioned variables, and Table 2 shows the descriptive statistics of the main variables.


Table 1. Definitions of the variables.
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Table 2. Descriptive statistics of the major variables.
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Table 3 provides the statistics for the mean expenditures of households with and without CHEs. There was a difference in each expenditure among all samples, CHE households, and non-CHE households. The mean expenditure of the CHE households was lower than that of all the samples and was significantly lower than that of the non-CHE households. This conclusion is made only based on the results of a simple mean comparison, but the result may be caused by other factors, such as family characteristics and income, which will be further discussed below.


Table 3. Statistics of mean consumption expenditure in the catastrophic health expenditure (CHE) and non-CHE groups.
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Estimation Method

To explore the effect of CHEs on household consumption, we used propensity score matching (PSM) to estimate the effect of CHEs, i.e., the average treatment effect (ATE). This method, to some extent, overcomes the potential statistical problems, such as self-selection bias and residual variables, related to observation data. PSM was first proposed by Rosenbaum and Rubin (24). It constructs a counterfactual framework that approximates a randomized experiment, so that when comparing the difference between the treatment group and the control group, the dominant bias caused by the observable characteristics can be eliminated to enable the average treatment effect (ATT) when comparing the treatment and control groups.

The treatment group was CHE households, and the control group was non-CHE households. Based on various household characteristic variables, such as annual income, the market value of the real estate, non-property assets, household size, household registration, middle school education or above, and elderly people over 60 years old, we matched households with similar characteristics but differences in the occurrence of CHE. We compared the differences in household consumption to identify the effect of CHEs on household consumption.

First, the propensity score was estimated. Assuming under given control variable X, the probability for family i in the CHE group is calculated, i.e.,

[image: image]

We used a logit model to obtain the propensity scores for CHE households.

[image: image]

where Di = {0, 1} indicates whether the household is in the treatment group, and Xi represents a series of control variables that may affect the possibility of household i appearing in the treatment group (CHE household or non-CHE household).

Then, PSM was performed. According to the calculated PS value, one-to-one matching was used to find the closest “counterfactual” individual (non-CHE household) for each CHE household.

Finally, based on the matching samples, we calculated the average treatment effect on the treated (ATT). The ATT is the effect of CHEs on household consumption. The equation used to estimate the ATT is

[image: image]

where y1i is the household CHE; y0i is the consumption expenditure of non-CHE households (in the hypothetical state); and E(y1i|Di = 1) is observable, but E(y0i|Di = 1) is not observable and is a counterfactual result, which needs to be replaced by E(y0i|Di = 1) constructed using PSM.




EMPIRICAL RESULTS

The impact of CHEs on various household consumption expenditures was analyzed above using a comparison of means, but the results are susceptible to sample self-selection bias. Therefore, to more clearly analyze the impact of CHEs on various household consumption expenditures, a PSM was used to estimate the ATE of CHEs on each household consumption expenditure, after excluding the effects of other characteristics.


Logistic Regression of Predicted Propensity Values

Based on the PSM method, we first estimated the probability for the respondent families to become the treatment group (CHE group). The controlling variables in the probability model included household characteristics (e.g., annual household income, market value of real estate, non-property assets, household size, household registration, family members with a middle school education or above, and elderly people over 60 years old in the family) and were matched based on probability.

The logistic regression analysis was performed using household characteristics as explanatory variables and whether the family has CHE as the dependent variable. As shown in Table 4, household income, household real estate market value, household non-property assets, household registration, the proportion of family members with an education of middle school or above, and the proportion of family members aged over 60 years were statistically significant, indicating that selection bias has a certain impact. Therefore, when modeling the effect on household consumption expenditures, we should pay attention to the importance of the selection mechanism.


Table 4. Balance test results of matching variables.
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Balance Test

In this section, to examine whether the matching samples that were constructed based on the estimated propensity index through the logistic model described above are in agreement with the balance property, we performed the balance test on the entire sample using the pairwise matching method. Table 5 provides the results of the balance diagnostics for matching variables. The balance diagnostics required no significant differences in the variables between the control group and the treatment group after matching. Some joint hypothesis test results are provided. After matching, the differences in household characteristics between the CHE and non-CHE households were eliminated, and the household differences were controlled within 10%, which enhanced the comparability of the two groups. Meanwhile, the t-test result of the balance test on the entire sample indicates that the means of the treatment and control groups are not systematically different, suggesting that the matching is good.


Table 5. Balance diagnostics of matching variables.

[image: Table 5]



Empirical Results and Analysis

After matching, the difference between the CHE households and the non-CHE households was calculated based on the matching sample population, i.e., the ATT of the treated group (Table 6). Table 6 shows the ATT of CHEs for household consumption expenditures according to equation (3). After matching to eliminate differences in the household characteristics, using CHE > 40%, the average household consumption expenditure of the CHE households was significantly lower than that of the non-CHE households. This result indicates that the CHE households may respond to excess healthcare expenses by reducing various household consumption expenses. This result is similar to the findings by Kim and Yang (17) and Wang et al. (15). Kim and Yang's research also used 40% as the CHE threshold. In addition, this paper extended the CHE threshold to 10–20 and 21–40%. The results showed that CHEs still had a significant negative impact on various household consumption expenditures. Based on the comparison results, the increase in the CHE threshold, the difference in the consumption of various items, such as food expenditures, clothing, footwear, and hats expenditures, cultural, educational, and entertainment expenditures, and resident expenditures, between CHE households and non-CHE households also expanded. This result indicates that CHEs may lead to a continuous decline in the household consumption of non-durable goods related to quality of life, such as food and clothing, and have an important impact on the quality of life of families, i.e., a continuous decline in quality of life.


Table 6. The average treatment effect (ATT) of CHEs for various household consumption expenditures.

[image: Table 6]

On the basis of completing a thorough analysis of the impact of CHEs on various household consumption expenditures, we analyzed whether CHEs affect household property and debt and thus analyzed the impact of CHEs on the financial situation of households. To analyze this issue, we combined responses in the CFPS questionnaire at set household asset measurement indicators as total durable goods, total operating assets, and deposit assets (deposits, various types of financial assets, vehicles, etc.) and debt, which included borrowing money from relatives and friends and taking private loans. Table 7 shows the ATT of CHE for household property and debt. When the CHE threshold was set to be higher than 40%, the total value of durable goods and deposit assets of CHE households significantly decreased; however, there was a significant increase in family members borrowing money from relatives and friends, i.e., the occurrence of CHEs reduced household assets and increased debt. Moreover, this effect was different using different CHE thresholds, indicating that as the CHE threshold increased, the number of durable goods decreased when households faced increased medical expenditures, and they used deposit assets to cope with the medical expenditures of a family; however, the operating assets were not significantly affected. The ATT of CHE for borrowing money from relatives and friends also increased significantly with the increase in threshold value, indicating that the increase in household medical expenditures led to a continuous increase in household debt.


Table 7. The ATT of CHE on household property and debt.
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CONCLUSION

The data from the CFPS in 2018 were used for the analyses in this paper. On the basis of considering selectivity bias and heterogeneity, we applied PSM to estimate the effect of CHEs on household consumption expenditures. When the CHE threshold was set to >40%, the occurrence of CHEs had a significant negative impact on other household consumption. If the CHE threshold was expanded, when the CHE threshold was 10–20 or 21–40%, the effect of CHE on the household consumption expenditures still existed. In addition, with the increase in the threshold value, the impact of CHEs on household basic consumption, such as food and clothing, continued to increase, indicating that CHEs impact the basic quality of life of families. Moreover, CHEs not only affected the household consumption expenditure structure but also led to an increase in medical expenditures and household debt and to a reduction in household assets.

Over the years, the Chinese government has been committed to deepening healthcare reform and has gradually established a social medical insurance system that covers all the population, reducing the impact of diseases on individuals and families. However, due to the large population and sporadic and persistent health effects, the objective of this policy has not been fully realized. With the increase in population aging and the slowdown of economic growth in China, the adverse consequences resulting from an increase in household medical costs may continue to worsen. The results of this study indicated that medical costs are still a major problem faced by Chinese families. CHEs not only cause reductions in necessary consumption but may also lead to worsening financial situations for families. Therefore, it is extremely urgent to address the issue of high medical expenses. This study intended to provide evidence for preventing CHE occurrence, reducing the household burden of medical expenses caused by hospitalization, chronic diseases, etc. and, thus, controlling the medical service costs and prompting the development of social medical insurance and other related health policies (15).

Accordingly, the policy implications of this study are as follows. First, studies in the United States and Korea showed that if the actual situation of poor families is not considered, implementing a medical insurance system alone will not solve the burdensome medical expenditures of poor families (17, 25). The Chinese government should regularly track and investigate the incidence of household CHEs to monitor the strength of social medical insurance coverage for individual health risks. Second, governments should continue to improve the social medical insurance system, in particular, increase the popularity of critical illness insurance and commercial medical insurance, increase the level of coverage for individual medical insurance, reduce the incidence of household CHEs, and prevent a large gap in household consumption due to the occurrence of CHEs. Third, medical system reform needs to be further promoted to ensure adequate medical resources, to implement the separation of prescribing and dispensing, and to ensure the rationality of prices for medical services, medicines, and medical equipment. Finally, medical environments should be improved to promote the health status of residents. By providing good medical environments, the confidence of residents in physical and occupational rehabilitation will increase, incomes will stabilize, and the possible impacts of diseases will be minimized.
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Other expenses
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Med 0571 1.577 38
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Daiy 0911 3351 153.36
Tico 0542 0699 12.36
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Expenditures and income are total household expenditures and total income within 1 year,
respectively; assets and loans are the total household value; the unit is ¥10,000 (the
average USD to RMB exchange rate in 2018 was 6.6174)





OPS/images/math_3.gif
(3)









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





