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Objective: To evaluate the incidence and trend of catastrophic health expenditures (CHE) in China over the past 20 years and explore the socioeconomic factors affecting China's CHE rate.

Methods: The systematic review was conducted according to the Cochrane Handbook and reported according to PRISMA. We searched English and Chinese literature databases, including PubMed, EMbase, Web of Science, China National Knowledge Infrastructure (CNKI), Wan Fang, China Science and Technology Journal Database (CQVIP), and CBM (Sino Med), for empirical studies on the CHE rate in China and its associated socioeconomic factors from January 2000 to June 2020. Two reviewers conducted the study selection, data extraction, and quality appraisal. The secular trend of the CHE rate was examined, and factors associated with CHE were explored using subgroup analysis and meta-regression.

Results: A total of 118 eligible studies with 1,771,726 participants were included. From 2000 to 2020, the overall CHE rate was 25.2% (95% CI: 23.4%−26.9%) in China. The CHE rate continued to rise from 13.0% in 2000 to 32.2% in 2020 in the general population. The CHE rate was higher in urban areas than in rural areas, higher in the western than the northeast, eastern, and central region, in the elderly than non-elderly, in low-income groups than non-low-income groups, in people with cancer, chronic infectious disease, and cardio-cerebrovascular diseases (CCVD) than those with non-chronic disease group, and in people with NCMS than those with URBMI and UEBMI. Multiple meta-regression analyses found that low-income, cancer, CCVD, unspecified medical insurance type, definition 1 and definition 2 were correlated with the CHE rate, while other factors were all non-significantly correlated.

Conclusion: In the past two decades, the CHE rate in China has been rising. The continuous rise of health expenditures may be an important reason for the increasing CHE rate. Age, income level, and health status affect the CHE rate. Therefore, it is necessary to find ways to meet the medical needs of residents and, at the same time, control the unreasonable rapid increase in health expenditures in China.
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Introduction

Catastrophic health expenditure (CHE) is a global problem affecting universal health coverage and poverty reduction, and CHE is likely to occur in countries with different levels of economic development (1). CHE is defined as out-of-pocket health expenditures as a proportion of household consumption that exceeds a certain standard (2). The World Health Organization recommends that the standard for defining CHE is that household mandatory health expenditure accounts for more than 40% of non-food consumption expenditure (3). According to this standard, in 2010, 208 million people worldwide suffered CHE, and 97 million people became impoverished due to out-of-pocket (OOP) health expenditures, which is equivalent to 1.4% of the global population (4). In 2010, 2012, 2014, and 2016, the CHE rates in China were 13.58, 11.95, 11.43, and 11.06%, respectively, a relatively high level globally (5).

From 2000 to 2020, China's medical system underwent tremendous changes. In 2000, China started a series of medical system reforms, starting with the reform of the urban health system, which was the beginning of the medical system reform over the past two decades. In 2009, China began to deepen the reform of the medical system and proposed the establishment of a basic medical system and a security system to cover the basic medical and health care of urban and rural residents by 2020 (6). During the two decades of reform of the medical and health system, China has made great efforts to reduce the medical burden on residents. The initial establishment of the national essential drug system and the abolition of drug markups have played a positive role in reducing the medical burden on residents (7, 8). A major achievement was the establishment of the medical insurance system composed of basic medical insurance, critical illness insurance (CII), and medical assistance. By 2020, 1.361 billion people (remained stable at over 95%) in China were covered by basic medical insurance, including basic medical insurance for employees and basic medical insurance for urban and rural residents. In addition, China launched a health poverty alleviation program to address the problem of health expenditures for low-income people and complete poverty alleviation by 2020 (9).

However, with the development of the economy and the increase in residents' income, residents' health services needs were released. The requirements for the quality of health services have also increased correspondingly, and the total health expenditure (THE) and total OOP health expenditure have continued to rise (5). China's THE rose from 1,998.04 billion in 2010 to 7,230.64 billion in 2020, and the total OOP health expenditure rose from 705.29 billion in 2010 to 2,005.53 billion in 2020. In addition, China entered an aging society in 2000. In recent years, the degree of aging has further intensified. In 2020, China had 191 million people aged 65 or above, accounting for 13.5% of the total population. The burden of non-communicable diseases brought about by the aging of the population and changes in the disease spectrum have presented a severe challenge to China's health care system and placed a heavy burden on residents' health expenditures (10, 11). Previous studies have shown that Chinese residents have a heavy burden of OOP medical expenditures. Due to improvements in basic health insurance, the proportion of Chinese residents' total OOP health expenditure in THEs fell from 59.5% in 2000 to 27.7% in 2020. However, since 2017, the decline in the proportion of total OOP health expenditures to total health expenditures has significantly slowed (12). Worse still, the CHE had a trend of expanding from low-income to median-income families (13).

Previous studies mainly used public data to assess the trend of CHE, including China Family Panel Studies (CFPS) and the National Health Service Survey. However, due to the timeliness of data disclosure, studies using these two types of data ended in 2020 and 2008, respectively. Because of the different survey methods, the conclusions drawn by various public data studies were also different. A large number of studies have also explored the factors that affect CHE in China. However, most of these studies had a small sample size and focused on a single factor, which affected the extrapolation of conclusions. In addition, different studies adopted different definitions of CHE, which led to poor comparability.

Considering the limitations of the literature, we systematically reviewed the CHE trend and its associated factors in China over the past two decades. Moreover, we carried out a meta-analysis to quantify the magnitude of the outcomes. We included as many influencing factors related to the incidence of CHE as possible in the study to obtain a comprehensive result. We also summarized the effect of the relevant measures of China's medical system reform in reducing CHE and provided suggestions for further reforms in the future. In addition, we grouped the literature according to different definitions of CHE and analyzed the impact of different definitions on the incidence of CHE.



Methods


Inclusion and exclusion criteria

We included cohort studies, case-control studies and cross-sectional studies. All the participants were from mainland China. We extracted data on age, income, region, disease and medical insurance. All included studies reported the CHE rate and the number of people with and without CHE. Languages were restricted to English and Chinese, as they were the main publication languages of studies from mainland China. We excluded duplicate publications and excluded informal publications, such as conference papers and reviews.



Literature search

We systematically searched the Chinese literature databases of the China National Knowledge Infrastructure (CNKI), China Science and Technology Journal Database (CQVIP), and English literature databases, including PubMed, EMbase, and Web of Science, from January 2000 to June 2020. The last retrieval date was June 30, 2021. We used the keywords to search. The search strategy was (Catastrophic health expenditure OR Catastrophic medical expenses OR Poverty-causing health expenditure OR Poverty due to illness OR Return to poverty due to illness) AND China (Appendix Table 1 in Supplementary material). In addition, reference lists of included studies were scanned for more eligible studies.



Study selection

One reviewer (YXW) conducted the study selection and checked it with another (FRL or QQY). First, the title and abstract of citations were scanned, and irrelevant studies were excluded. Then, the full texts of potentially eligible studies were read and selected according to the inclusion and exclusion criteria. Different opinions were decided through discussion or consultation with a senior reviewer (KZ or DDC).



Data extraction

We used a standardized Excel form to extract data from the included studies, including the study author, publication year, region, study period, participants, sample size, income level, types of health insurance, definition of CHE, CHE rate, and odds ratio (OR). One reviewer (YXW) evaluated the quality of the included studies using the AHRQ scale and the NOS scale, which was checked by a second reviewer (FRL or QQY). Finally, the reviewer (FKZ) reviewed the data and further extracted the required data, including age, disease type, and residential area (urban or rural area). Different opinions of researchers were resolved by discussion. If multiple reports used the same data source, the most comprehensive publication was used in the analysis.



Quality assessment

Two reviewers independently rated the risk of bias in the cohort and case-control studies using the NOS (Newcastle–Ottawa Scale) and cross-sectional studies using the AHRQ (Agency for Health Care Research and Quality). Disagreements were resolved by consensus. We contacted authors when information was not reported in the article.



Certainty of evidence

Two reviewers independently rated the certainty of each study on the GRADE (Grading of Recommendations, Assessment, Development and Evaluation) method.



Statistical analysis

The pooled CHE rate and 95% confidence interval (CI) were estimated using meta-analysis. The χ2 test was used to judge the heterogeneity between the studies. p < 0.1 was considered statistically significant. If there was no significant heterogeneity between the studies (I2 < 50%), the fixed effects model was used; otherwise, the random-effects model was used.

First, the trend of CHE in China in the past two decades was estimated. All included studies and participants were divided into five subgroups, namely, 2000–2008, 2009–2012, 2013–2014, 2015–2016, and 2017–2020, considering the time points of important health policies relevant to CHE. For example, China started a new medical reform in 2009 and established a critical illness protection mechanism in 2012. In 2016, China initially established a medical insurance system consisting of basic medical insurance, CII and medical assistance and abolished drug markups in 2017. These were findings that were effective in curbing OOP health expenditure (14, 15).

In addition, to evaluate the impact of age, health status, and income on secular trends in CHE, we collated studies not specific to elderly, low-income, and disease-specific populations and classified these subjects as the general population. According to the grouping rules mentioned above, the same analysis method was used again.

Second, subgroup analysis was used to explore factors affecting CHE. To examine the differences between CHE in urban and rural areas, the included studies were divided into three groups: the rural group, the urban group, and the unspecified group. According to the classification standards of the National Bureau of Statistics of China in 2011, China could be divided into four major economic regions, namely, the eastern region, the central region, the western region and the northeast region (16). China's economic level was characterized by a prominent “stepping” feature, which shows that the eastern region > the central region > the western region. From the perspective of the economic development level, low- and medium-level areas occupied the dominant position, mainly concentrated in the central and western regions; medium-high and high-level regions were concentrated in the eastern coastal regions, and the central and western regions were scattered (17). Based on this feature, the included studies were divided into five groups: the western, central, eastern, and northeast regions, and the unspecified group.

To explore the impact of age on CHE, the primary studies were divided into three age groups, namely, the elderly group (age ≥ 65), the non-elderly group (age < 65), and the unspecified group. To explore the impact of income on CHE, the studies included were divided into three groups: low-income, non-low-income, and unspecified. By the Order of the State Council of the People's Republic of China (No. 271), we defined the low-income level as “income lower than the poverty line or minimum living standard level set by the local civil affairs department.” To explore the impact of different diseases on CHE, participants were categorized into five subgroups, including the cancer group, cardio-cerebrovascular diseases (CCVD) group, diabetes group, chronic infectious disease group (including tuberculosis, AIDS, viral hepatitis, schistosomiasis), and unspecified chronic disease group (the number of CHEs caused by each chronic disease in the studies was not clearly given), non-chronic disease group (the cause of CHE in the studies was not due to chronic diseases but was caused by accidental injuries, childbirth, etc.) and the unspecified group (the studies did not specify what disease it was). To explore the impact of different medical insurances on CHE, the studies included were divided into five subgroups: NCMS, UEBMI, URBMI, CMI and unspecified group. To explore the impact of the definition of CHE on the CHE rate, the included studies were divided into four subgroups, namely, definition 1 (family out-of-pocket health expenditure exceeding 40% of household income or expenditure within a certain period), definition 2 (family out-of-pocket expenditure on medical and health exceeding 40% of household non-food expenditure), definition 3 (the ratio of household medical and health expenditure to household consumption expenditure exceeds 40%) and definition 4 (others).

A multiple meta-regression analysis was performed to explore the relationship between the risk factors (urban-rural differences, level of socioeconomic status, age differences, income differences, disease differences, medical insurance and definition of CHE) and the CHE rate. A total of 118 studies entered the meta-regression. We used the theoretically lowest CHE group as the control group in the meta-regression.

A funnel plot was used to assess publication bias qualitatively with a visual inspection. Egger's test and trim and fill analysis were used to quantitatively evaluate publication bias. All analyses were performed using STATA 16.0.




Results


Characteristics of the included studies

In total, 4,863 citations were obtained through a systematic literature search, among which 585 citations were included after the preliminary screening of titles and abstracts. Finally, after reading the full texts, 118 studies with 1,771,726 participants were included (Figure 1).


[image: Figure 1]
FIGURE 1
 Flow chart of study selection.


The publication year was from 2000 to 2020. Among the 118 studies, 81 were cross-sectional, 32 were case controls, and 5 were cohort studies (Table 1).


TABLE 1 Summary of characteristics of included studies [n, (%)].
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Among the 118 studies included, 21 were published in English, and 97 were published in Chinese. The number of studies with a research period of 2008 and before, 2009–2012, 2013–2014, 2015–2016, and 2017–2020 were 14 (11.38%), 22 (17.89%), 25 (20.33%), 29 (23.58%) and 33 (26.83%), respectively. There were 73 (57.03%) studies conducted in rural areas, 15 (11.72%) in urban areas, and 40 (31.25%) studies that did not specify whether they were rural or urban. There were 35 (27.78%) studies conducted in the eastern region, 20 (15.78%) studies in the central region, 33 (26.19%) studies in the western region, 5 (3.97%) studies in the northeast region, and 33 (26.19%) studies that did not specify the area. There were 12 (9.30%) studies for elderly residents, 6 (4.65%) studies for non-elderly residents, and 111 (86.05%) studies that did not specify the age of the residents. Twenty-seven (19.01%) of the studies targeted low-income residents, 18 (12.68%) targeted non-low-income residents, and 97 (68.31%) of the studies did not specify the income of the residents. Eleven (8.46%) studies were conducted on residents with cardiovascular disease, 5 (3.85%) with diabetes, 4 (3.08%) with cancer, 5 (3.85%) with chronic infectious diseases, 15 (11.54%) with unspecified chronic diseases, 87 (66.92%) on residents with unspecificed health status and 3 (2.31%) of the studies for residents without chronic diseases. NCMS was studied in 39 (29.55%) studies, UEBMI in 5 (3.79%), URBMI in 5 (3.79%), CMI in 1 (0.76%), and 82 (62.12%) studies did not specify the type of health insurance (Table 1).

Among all 118 studies included, 30 (25.6%) studies adopted the criterion of “family OOP health expenditure exceeding 40% of household income or expenditure within a certain period.” Fifty-six (47.2%) studies adopted the World Bank's definition standard, that is, “family OOP expenditure on medical and health accounts for more than 40% of household non-food expenditure.” Seventeen (14.5%) studies adopted the standard definition of “the ratio of household medical and health expenditure to household consumption expenditure exceeds 40%.” In addition, 15 (12.7%) studies took into account the characteristics of the research objects, such as “OOP medical expenditures exceed farmers' annual per capita net income” (Table 1).



Rate of catastrophic health expenditure in the last two decades

There was significant heterogeneity among the included studies; thus, a random-effect model was used. For all included studies, the pooled CHE rate was (25.2%, 95% CI: 23.4%−26.9%) from 2000 to 2020 (Appendix Figure 1 in Supplementary material). The general population's pooled CHE rate from 2000 to 2020 was 19.5% (95% CI: 17.2%−21.8%) (Figure 3).



Subgroup analysis
 
Subgroup analysis of time trend

There was significant heterogeneity among the included studies; thus, a random-effect model was used. In the past two decades, the CHE rate in China has been rising. For all included studies, the CHE rate increased from 13.0% (95% CI: 10.6%−15.5%) in 2000–2008 to 32.2% (95% CI: 25.8%−38.7%) in 2017–2020, with only a short-term decrease from 21.5% (95% CI: 19.0%−24.0%) in 2009–2012 to 20.7% (95% CI: 16.3%−25.1%) in 2013–2014. For the general population, the CHE rate increased from 11.7% (95% CI: 9.1%−14.3%) in 2000–2008 to 28.0% (95% CI: 19.2%−36.8%) in 2017–2020, with only a short-term decrease from 20.4% (95% CI: 15.3%−25.4%) in 2009–2012 to 13.6% (95% CI: 9.3%−18.0%) in 2013–2014 (Figure 2).


[image: Figure 2]
FIGURE 2
 Secular trend of the rate of catastrophic health expenditures in China 2000−2020.




Subgroup analysis of urban–rural differences

The CHE rate in urban areas was significantly higher than that in rural areas (p < 0.05). The CHE rate was 24.9% (95% CI: 23.2%−26.6%) for rural residents, 25.5% (95% CI: 20.4%−30.6%) for the unspecified group and 27.8% (95% CI: 22.0%−33.5%) for urban residents. There was significant heterogeneity among the included studies; thus, a random-effect model was used (Table 2).


TABLE 2 Subgroup analysis of the rate of catastrophic health expenditures.
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Subgroup analysis of regional differences

By region, the CHE rate was highest in the western region (26.1%, 95% CI: 21.6%−30.6%), followed by the northeast region (24.8%, 95% CI: 21.1%−26.5%). In comparison, the CHE rate was similar in the central region (23.5%, 95% CI: 11.4%−35.7%) and the eastern region (23.8%, 95% CI: 22.7%−28.4%), both lower than the western region and the northeast region. The difference was statistically significant (p < 0.05). There was significant heterogeneity among the included studies; thus, a random-effect model was used (Table 2).



Subgroup analysis of age differences

The CHE rate was significantly higher in the elderly (28.8%, 95% CI: 22.9%−34.8%) than in the non-elderly (22.5%, 95% CI: 9.5%−34.5%), and the CHE rate in the unspecified group was 24.9%, 95% CI: 23.2%−26.7%. There was significant heterogeneity among the included studies; thus, a random-effect model was used (Table 2).



Subgroup analysis of income differences

The CHE rate in the low-income group (29.7%, 95% CI: 21.3%−38.1%) was significantly higher than that in the non-low-income group (17.3%, 95% CI: 13.8%−20.8%), while that in the unspecified group was (24.9%, 95% CI: 22.5%−27.3%). There was significant heterogeneity among the included studies; thus, a random-effect model was used (Table 2).



Subgroup analysis of disease differences

The CHE rates in the cancer group (48.9%, 95% CI: 39.6%−58.2%), chronic infectious disease group (36.0%, 95% CI: 24.3%−47.6%) and CCVD group (35.3%, 95% CI: 27.4%−43.3%) were significantly higher than those of the other groups. The CHE rate in the non-chronic disease group (10.1%, 95% CI: 4.1%−16.1%) was significantly lower than that in the other groups. There was significant heterogeneity among the included studies; thus, a random-effect model was used (Table 2).



Subgroup analysis of medical insurance differences

Regarding insurance type, the CHE rates of URBMI (10.6%, 95% CI: 5.4%−15.7%) and UEBMI (11.8%, 95% CI: 8.3%−15.3%) were slightly lower than that of the NCMS (17.1%, 95% CI: 16.0%−18.1%). There was significant heterogeneity among the included studies; thus, a random-effect model was used (Table 2).



Subgroup analysis of CHE definition differences

According to the meta-analysis results, different definitions of CHE impact the CHE rate. The CHE rate in definition 1 group was (29.8%, 95% CI: 24.8%−34.9%); definition 2 was (26.8%, 95% CI: 22.3%−31.3%); definition 3 was (15.2%, 95% CI: 10.7%−19.6%); definition4 was (22.8%, 95% CI: 20.1%−25.4%). There was significant heterogeneity among the included studies; thus, a random-effect model was used (Table 2).




Meta-regression analysis

Multiple meta-regression analyses found that low-income (beta = 0.12, 95% CI: 0.00–0.23, p = 0.043), cancer (beta = 0.40, 95% CI: 0.11–0.69, p = 0.007), CCVD (beta = 0.25, 95% CI: 0.01–0.50, p = 0.044), unspecified medical insurance type (beta = 0.17, 95% CI: 0.00–0.34, p = 0.050), definition 1 (beta = 0.15, 95% CI: 0.03–0.26, p = 0.013) and definition 2 (beta = 0.12, 95% CI: 0.01–0.22, p = 0.030) were correlated with the CHE rate, while other factors were all non-significantly correlated (Appendix Table 2 in Supplementary material).



Sensitivity analyses

Dropping the influential study, the outcome was 25.3% (95% CI: 23.5%−271%), which was close to the primary outcome (25.2%, 95% CI: 23.4%−26.9%). Therefore, dropping the influential study did not change the inference for the primary outcomes.



Quality assessment and certainty of evidence

We divided studies with an NOS score of <5 points into low-quality research, 5–8 points into medium-quality research, and 8–9 points into high-quality research. In the case-control study, there were 5 low-quality studies, 26 medium-quality studies and 1 high-quality study. All cohort studies were of medium quality. Among the cross-sectional studies included, 86% had a quality score of 4–6. Generally, the quality of the studies included in this study was moderate (Appendix Table 3 in Supplementary material). Using GRADE, we judged the certainty in our estimates to be low across outcomes. We downgraded evidence for high inconsistency, high publication bias and by one level for serious risk of bias (Appendix Table 4 in Supplementary material).



Publication bias analysis

The funnel plot suggested that there was a publication bias in this study because a large number of included studies were biased to the right of the funnel plot (Figure 3). Egger's test indicated that the studies included had publication bias (t = 8.19, p < 0.01). The trim-and-fill analysis estimated that 62 studies were missing, and the effect size generated after the inclusion of these 62 studies was significantly changed from the original model (5.5%, 95% CI: 3.7%−7.4%, p < 0.01) (Appendix Figure 3 in Supplementary material). However, the publication bias of this study may be partly due to the existence of significant heterogeneity in the included studies.


[image: Figure 3]
FIGURE 3
 Publication bias funnel plot.





Discussion

There were seven main findings in this study. First, the overall CHE rate in China remained high. Second, the CHE rate continued to rise. Third, the CHE rate in underdeveloped areas is higher than that in other regions. Fourth, the CHE rate in the elderly was higher than that in the non-elderly. Fifth, the CHE rate in the low-income group was higher than that in the non-low-income group. Sixth, the CHE rate was higher in people with critical illnesses, such as cancer, CCVDs, diabetes, chronic hepatitis, AIDS and other diseases. Last, different definitions of CHE affected the CHE rate; CHE is the highest in definition 1 (family OOP health expenditure exceeding 40% of household income or expenditure within a certain period) and higher in definition 2 (family OOP expenditure on medical and health exceeding 40% of household non-food expenditure) than in definition 3 (the ratio of household medical and health expenditure to household consumption expenditure exceeds 40%).

The CHE rates found in this study at different periods were higher than those in the previous study. One study based on CFPS showed that in 2010, 2012, 2014 and 2016, the CHE rates in China were 13.58, 11.95, 11.43 and 11.06%, respectively (5). This may be because CFPS is a longitudinal survey project that attempts to gather information on a nearly nationally representative sample of families, and all members of those families were well represented (18). However, CFPS aims to reflect social, economic, demographic, educational and health changes in China (19) and was not a study specifically designed to study the CHE of Chinese residents. The CFPS used a self-rated health score to measure the health status of the study subjects, which may result in the selected sample being underrepresented in measuring CHE. In our study, nearly 35% of the included studies were carried out on people who suffered from specific diseases, and there were also studies on elderly people, low-income people and other people with a high CHE rate; therefore, the CHE rate may be overestimated. However, a meta-analysis was performed based on the included studies of the general population, and the findings were lower than the overall CHE incidence but still higher than those based on CFPS. Therefore, the different findings may be explained not only by the varied characteristics of participants but also by methodological heterogeneities.

There are many reasons for the continued increase in the CHE rate in China in the past two decades. The sustained and rapid health expenditure growth may be the most important reason for the continuous increase in the CHE rate in China. Health expenditure per capita in China has risen rapidly in the past two decades. From 2013 to 2019, the annual growth rate of per capita health care expenditure in China was higher than the growth rate of personal disposable income (20). Although the proportion of total OOP health expenditures to total health expenditures has decreased, the burden of actual total OOP health expenditures was still increasing (20, 21). The total health expenditure in China also increased rapidly. From 2008 to 2017, the average annual rate of real growth of total health expenditure in China was 12.2%, which exceeded the average annual rate of real growth of GDP. The rapid increase in health expenditure largely diminished the protective role of social health insurance in reducing CHE.

The findings of factors associated with the CHE rate in this study were in accordance with previous studies. A systematic review of CHE in Asian countries found that family economic status, hospitalization rate, whether there are elderly people in the family and the status of chronic diseases impacted the CHE rate. Research in India reached a similar conclusion and found that the CHE rate in India was also rising (22, 23). A systematic review of Iran pointed out that patients with chronic diseases, especially cancers, have a higher CHE rate than the general population. From 2001 to 2015, Iran's CHE rate also showed a continuously rising trend (24). These research findings were consistent with the findings in this study, which indicated similar challenges of CHE and its risk factors in developing countries.

First, the unreasonable use of hospital services may be another important reason for the rising CHE rate in China. In the past 20 years, the hospitalization rate in China rose rapidly, from 4.2% in 2000, to 10.59% in 2010 and 19.03% in 2019, double that of a decade ago and quadrupling that of 20 years ago. Mark W. Moses pointed out that the hospitalization rate in high-income countries, middle-income countries and low-income countries has been relatively stable over the past 10 years, while the hospitalization rate in China has grown sharply (25). China is a middle-income country, but the hospitalization rate is higher than in many high-income countries. In 2016, the inpatient admissions per capita in China were 0.14, 40% higher than the global average (0.10).

One reason for the rapid increase of hospitalization in China is that the remuneration rate of hospitalization expenditures by the national basic medical insurance has been steadily increasing in the past two decades, which gives incentives to health providers and patients for hospitalization; however, there are no effective measures, such as the legitimate gate-keeping role of primary health care, to promote the reasonable hospitalization behavior of patients. In addition, with the improvement in the coverage and security level of medical insurance, Chinese residents were more inclined to seek medical treatment in high-end medical institutions (26). Participating in medical insurance can improve the utilization rate of medical services, but it did not significantly reduce the proportion of OOP medical expenditure (27). The overuse of medical treatment behaviors also increased the CHE rate (28).

Second, in the past two decades, the disease spectrum in China has changed significantly, in which chronic non-communicable diseases have been the main burden of diseases. The main causes of disability-adjusted life-years (DALYs) have transformed into CCVD, cancer, pain and depression, while the years of life lost (YLLs) caused by neonatal death, infectious diseases and injury have been significantly reduced (29). The increasing prevalence and cost of chronic diseases and the burden of diseases have brought huge challenges to the health care system in China. The CHE rate was very high for patients with critical illnesses. Chen and colleagues found that cerebrovascular disease, hypertension, cancer, coronary heart disease, diabetes, obstructive emphysema, severe psychosis, liver cirrhosis, chronic bronchitis and kidney disease were the top 10 diseases that cause CHE, which was consistent with the findings of our study (30). Among them, cancer patients had the highest CHE rate in China due to the excessive use of life-prolonging treatments (31). China's early cancer screening rate was low, and most patients were already in the advanced stages of cancer when they were diagnosed. In 2020, China accounted for ~3 million of the estimated 9.96 million cancer deaths worldwide, accounting for 30.2% of cancer deaths worldwide. This has led to an increase in the cost of cancer treatment in China (32, 33). Currently, China is reducing the OOP expenditure on cancer treatment by including more innovative cancer drugs in the National Catalog of Medical Insurance (NRLD) and using centralized procurement to reduce their prices. This move can significantly reduce the economic burden of drugs for cancer patients, but the extent to which it can reduce the risk of CHE for cancer patients still needs further study (34).

Third, population aging may be another driver of the increased CHE in China. The health status of the elderly population was poorer than that of the younger population, and the prevalence of chronic diseases in the elderly was high. In China, people with at least one chronic disease account for more than 75% of all elderly people. Suffering from multiple diseases has increasingly become a severe problem. Over the past five years, the comorbidity rate among China's elderly population has increased from 41 to 43% (35). Multiple diseases can significantly increase the risk of CHE, even for those with health insurance coverage and high socioeconomic status (36). Due to poor health conditions, the utilization of health services by the elderly continued to increase, especially hospitalization, which increased from 11.5% in 2011 to 16.4% in 2015. The hospitalization expenditure per capita of the elderly also increased from 4,225 RMB in 2011 to 6,000 RMB in 2015. However, the hospitalization expenditure per capita compensated by medical insurance increased from 2,400 RMB in 2011 to 3,000 RMB in 2015 (37). This undoubtedly increases the OOP medical expenditures of elderly individuals.

Fourth, China's medical insurance system was still suboptimal. Although China's basic health insurance systems have expanded to almost the entire population and the reimbursement rate has steadily increased in the past two decades, there are still some deficiencies (38). For one thing, the financing level of basic health insurance in China was not enough to meet the growing needs of health care and protect the insured from the risk of poverty due to illness (39). In addition, China's critical illness insurance (CII) system needs to be improved. In 2013, China began to implement a CII plan. Of the NCMS personnel, 1.23 million received compensation for CII. Based on the basic compensation of the NCMS, the actual reimbursement rate for critical illness patients has increased by ~12% (40). However, the coverage of CII was relatively small, with only 20 diseases. In some areas, CII schemes also set a ceiling that does not cover all medical expenditures.

Fifth, we found that different definitions profoundly impacted the estimate of the CHE rate in the included studies. Since Chinese households generally have the habit of saving, it is more in line with China's spending habits to use income to calculate a household's ability to pay. Therefore, the adoption of the criterion of “mandatory household OOP health expenditure exceeds 40% of household income or expenditure within a certain period” may be best suited to the actual situation in China, and the adoption of “household health expenditure exceeds 40 percent of household consumption expenditure” may overestimate the incidence of CHE in China (41). Regardless of the definition adopted, an agreement on a unified definition of CHE may be needed for future research on CHE to facilitate national and international comparisons.

Finally, the low-income population suffered more from poor health. According to statistics from the State Council's Poverty Alleviation Office in 2016, among the poor households in China, “Poverty due to illness and return to poverty due to illness” accounted for 42.2% of the total number of poverty-stricken families registered, and the CHE rate was relatively high. The health of the low-income population in China was poor, and the utilization rate of health services was low. The 2-week prevalence rate and the 2-week chronic disease prevalence rate of the poor population were higher than the overall population level; the self-rated health score was only 76.6 points, lower than the general population level. In terms of health service demand, the 2-week consultation rate and hospitalization rate of the poor population were higher than those of the entire population, indicating that the poor population suffers more health problems; and the proportion of low-income people who needed to be hospitalized but not hospitalized was much higher than that at the population level, indicating that their health service utilization rate was low (42). In 2016, China began implementing a new health poverty alleviation policy. Health and poverty alleviation provided multiple protections for the poor, including basic medical insurance, CII and medical assistance (43). The effects of basic medical insurance, CII and critical illness relief could effectively curb the CHE rate. The poverty reduction function in descending order was the NCMS, CII, and medical assistance insurance. However, the combined effect of the three kinds of medical insurance on poverty alleviation was still not strong because the population covered by the three types of medical insurance accounts for only ~5% of the total population (44).



Strengths and limitations

This study had several strengths. First, to the best of our knowledge, this is currently the most comprehensive systematic review that explores the CHE trend and its influencing factors in China in the last two decades. Second, this study complied with internationally recognized methodological guidelines and standards with methodological rigor. However, this study has several limitations. First, there was significant heterogeneity between the studies included, which could not be solely explained by the varied study characteristics explored. Second, in specific subgroup analyses, many studies were grouped into unspecified groups due to missing data, and there was a significant publication bias, which may affect the reliability of the results. Third, the overall quality of the literature included in this study was moderate.



Conclusion

To control the CHE rate, it is necessary to introduce relevant policies to control the rapid rise in health expenditures, guide reasonable medical treatment, and avoid unnecessary hospitalization. First, the National Catalogue of Medical Insurance (NRLD) needs to be further revised to include more drugs and treatments that could lead to CHE and to reduce the price of drugs and medical materials. Second, the financing level of medical insurance needs to be further improved to strengthen the protective role of basic medical insurance. Third, it is also essential to further advance the reform of the hospital payment method, for example, bundle payment methods (DRGs or DIP payment), to control the excessive growth of health expenditures. Based on the existing evidence, our systematic review and meta-analysis suggest that CHE may aggravate the incidence of poverty, which in turn may aggravate the incidence of CHE. In 2020, China achieved complete poverty alleviation, and the relationship between health poverty alleviation and CHE reduction needs further evaluation.
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CHE, catastrophic health expenditure; CCVD, cardio-cerebrovascular discases; NCMS, New rural cooperative medical scheme; UEBMI, Basic health insurance for urban employees;
URBMI, Basic health insurance for urban residents; CMI, Commercial medical insurance.

Definition 1 (family out-of-pocket health expenditure exceeding 40% of houschold income or expenditure within a certain period), Definition 2 (family out-of-pocket expenditure on
medical and health exceeding 40% of household nonfood expenditure), Definition 3 (the ratio of houschold medical and health expenditure to houschold consumption expenditure
exceeds 40%), and Definition 4 (others).
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