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Introduction: Relaxing entry regulation for private hospitals and fostering competition in the healthcare market are crucial prerequisites for addressing the diverse healthcare demands of the population and promoting the development of a Healthy China. This study aims to comprehensively evaluate the health effect of relaxing entry regulation for private hospitals and to examine its nonlinear characteristics.

Methods: Using panel data from 31 provinces in mainland China, this study employs a fixed effects panel data model to investigate the health effect of relaxing entry regulation for private hospitals. To examine the potential nonlinear relationship, a panel threshold model is also employed. This study also employs a dynamic panel model as the econometric method to perform regression analysis for robustness testing.

Results: The empirical findings indicate that relaxing entry regulation for private hospitals significantly improves the residents’ health level. This conclusion remains robust when different explanatory variables, measurement models and modified samples are applied. The heterogeneity analysis reveals that the health benefits of private hospital market entry are more pronounced in Central-Western region, regions with high medical resource endowment, and regions with High-quality competition. Furthermore, the health effect of relaxing entry regulation for private hospitals exhibits nonlinear characteristics: it weakens as economic development level reaches a certain threshold and becomes more pronounced as educational attainment reaches a specific threshold.

Discussion: Based on these empirical results, Chinese provinces can be classified into three distinct types to guide the development of differentiated policies tailored to local conditions. This study provides valuable theoretical insights into promoting a fair competition mechanism in the healthcare market, enhancing the quality of private hospitals, and improving the overall health level of residents in China and other developing countries facing similar challenges.
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1 Introduction

Due to information asymmetry between healthcare providers and patients as well as, externalities and uncertainty, China’s healthcare market has long been subject to government regulation (1, 2), covering various aspects, including quality, entry, and pricing (3). Among these, entry regulation plays a crucial role in ensuring the diversification of healthcare supply and in fostering a fair and orderly competitive market environment (4). China classifies its hospitals into public and private categories based on their economic models. In contrast to a liberalized market economy, both public and private hospitals in China remain subject to government regulation. The government plays a central role in guiding the provision of healthcare services through policy interventions, while also exerting significant influence over the market entry of private hospitals, the allocation of medical resources, the pricing of healthcare services, and the overall competition within the healthcare market. In recent years, to increase the supply and improve the efficiency of healthcare services, the Chinese government has progressively relaxed entry regulation for private hospitals, encouraged and guided social capital to establish medical institutions, and fostered competition within the healthcare market.

In 2010, the General Office of the State Council of China forwarded the “Opinions on Further Encouraging and Guiding Social Capital to Organize Medical Institutions,” emphasizing the need to remove policy barriers hindering the development of private hospitals, thereby ensuring that private hospitals receive the same treatment as public hospitals in terms of market entry, operational practice and development. In 2015, the General Office of the State Council of China issued the “Several Policies and Measures to Promote the Accelerated Development of Socially-Run Medical Institutions,” noting that the development of socially-run medical institutions is still far from achieving the goal of establishing a diversified medical institution landscape, and that systematic obstacles and policy constraints persist. Consequently, in 2017, the General Office of the State Council of China again issued the “Opinions on Supporting Social Forces to Provide Multi-level and Diversified Medical Services,” proposing the relaxation of market entry regulation for private hospitals. In 2024, the State Council of China released the “Key Tasks for Deepening the Pharmaceutical and Healthcare System Reform in 2024,” outlining policies to promote and regulate the development of private hospitals.

Against the backdrop of relaxed entry regulation for private hospitals, the number of private hospitals has increased significantly, as shown in Figure 1, which illustrates the trend in the number of institutions and the proportion of public and private hospitals in China from 2005 to 2021.
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FIGURE 1
 Trends in the number and proportion of public and private hospitals in China, 2005-2021. Data Source: China Healthcare Statistical Yearbook.


Figure 1 demonstrates gradual decrease in the proportion of public hospitals, from 82.78% in 2005 to 32.28% in 2021, while the proportion of private hospitals has steadily increased from 17.22% in 2005 to 67.72% in 2021. Since 2015, the number of private hospitals in China has surpassed that of public hospitals, with a continuous annual increase. In recent years, the Chinese government’s policies to relax entry regulation for private hospitals and encourage social capital in healthcare services have yielded notable results.

The “Healthy China 2030 Plan” issued in 2016 explicitly stated that advancing the construction of a Healthy China is a crucial foundation for building a moderately prosperous society and comprehensively achieving socialist modernization. In 2019, the State Council of China issued the “Opinions on the Implementation of Healthy China Actions,” which underscored the strategic importance of building a Healthy China. The report of the 20th Party Congress reiterated that public health is a critical symbol of national prosperity and strength, and that safeguarding public health should be placed as a priority in national strategic development. Improving residents’ health remains the ultimate goal of healthcare development. In this context, how to stimulate competition in the healthcare market and meet the diverse medical demands of the population are pressing issues that must be addressed in realizing the strategic goal of a Healthy China. These are also critical topics for academic focus. Women’s health indicators are internationally recognized health metrics. According to the Sixth National Health Service Survey Report of China, the hospital delivery rate among pregnant women has significantly increased, rising from 38.7% in 1993 to 98.6% in 2018. Meanwhile, the proportion of deliveries taking place in private hospitals has also increased. This indicates that the health protection level for pregnant women in China has improved in recent years and suggests a potential correlation between the development of private hospitals and improvements in health levels.

Accordingly, this study utilizes panel data from China to perform both theoretical and empirical analyses, seeking to address the following questions: What is the present impact of relaxing entry regulation for private hospitals on health level? Are there heterogeneous effects? Does this impact exhibit nonlinear characteristics?

The remaining structure of this study is organized as follows. Section 2 reviews the relevant literature and formulates research hypotheses. Section 3 outlines the research methodology. Section 4 presents and discusses the empirical results. Section 5 examines the nonlinear characteristics of the relationship. Section 6 provides the conclusions, policy implications, limitations, and recommendations for future research.



2 Literature review and research hypotheses


2.1 Literature review

The trend of reform, characterized by the relaxation of entry regulation for private hospitals, has progressively garnered the attention of the academic community. Existing studies have examined the competitive effects of private hospital market entry, focusing primarily on its impact on healthcare costs, quality, and efficiency. Given the unique characteristics of the healthcare market, the competitive effects between private and public hospitals differ from those observed in other markets (5).

Several empirical studies have demonstrated that workload indicators in for-profit hospitals significantly reduce per capita healthcare costs (6), and that privatization fosters price competition, thereby reducing patients’ hospitalization and out-of-pocket expenses (7). However, other studies have also pointed out that the healthcare services market possesses unique characteristics: patients are not price-sensitive, and competition is primarily centered on quality (8–10). Moreover, service quality constitutes a crucial strategic factor in the competition among healthcare institutions (11). As hospitals engage in quality competition, they increase their investment various healthcare resources to attract patients. Healthcare institutions are incentivized to recover investment costs by expanding the volume of healthcare services (12), which consequently leads to increased healthcare costs. Moreover, it is argued that the impact of competition between private and public hospitals on healthcare costs remains inconclusive. Competition in the healthcare services market reduces individual healthcare costs and government health expenditures, but has an insignificant impact on social expenditures, while simultaneously increases the country’s total health costs (13). In a market characterized by segregated competitive structures, an increase in the number of firms does not necessarily result in lower market prices. Therefore, merely increasing the number of hospitals may not effectively reduce healthcare service prices (14).

It is widely acknowledged that relaxing entry regulation for private hospitals and promoting market competition between public and private hospitals contribute to improving the quality of healthcare services (15–17). Jiang (18) demonstrated through empirical analysis that the competition between for-profit and non-profit hospitals not only reduced the mortality rate of admitted patients but also increased the cure rate, thereby improving the quality of inpatient services. However, some scholars argue otherwise. Dranove and Satterthwaite (19) argued that although quality competition in healthcare institutions introduces advanced medical technology, doctors’ over-reliance on equipment may reduce their motivation to learn, potentially diminishing the quality of healthcare. Additionally, Brekke et al. (20) contended that competition does not improve the quality of healthcare when hospitals’ marginal costs are incremental. The entry of private hospitals into the market not only intensifies competition but also promotes market fairness, positively influencing the efficiency of healthcare services (1, 5) and significantly enhancing patient welfare (17). Existing literature examines the competitive effects of private hospitals entering the market across several dimensions. However, as noted by Wang and Wei (12), the specificity of healthcare services and patient preferences significantly influence these effects, and no consistent conclusions exist regarding the outcomes of competition between public and private hospitals.

Integrating health into all policies and establishing the concept of “great health” are pressing demands of contemporary society (21). Research on health primarily focuses on its determinants, with existing literature mainly examining on financial health expenditures (22, 23), medical insurance (24), educational attainment (25), income levels (26, 27), international trade (28), and other factors. However, few studies have addressed health issues from the perspective of government regulation. In terms of the impact of private hospitals entering the market on health, Guo and Wu (7) concluded that neither the number of private hospitals nor their market share significantly affect residents’ health or satisfaction with medical care.

The aforementioned studies have extensively explored and discussed the effects of competition between public and private hospitals, however, there remains considerable room for further exploration. First, a review of the existing literature indicates that empirical studies on hospital competition have predominantly focused on the impacts on medical costs and quality, however, analyses of health effects remain relatively underdeveloped. Second, the evaluation of the effects of relaxing entry regulation for private hospitals is lacking systematic research grounded in market competition theory and integrated with a health perspective, which limits the provision of scientific basis for policy optimization. Third, the health effects of relaxing entry regulation for private hospitals are complex and multifaceted. Therefore, further investigation is required to achieve a more comprehensive understanding of the heterogeneous and nonlinear characteristics of these effects.

Building on the identified research gaps, this study adopts government regulation as a starting point and uses empirical data from China to systematically analyze and evaluate the health effect of relaxing entry regulation for private hospitals. The findings of the study will provide an important reference for enhancing the diversity of medical service supply and establishing a reasonable market competition framework in China.

The marginal contributions of this study are primarily in three aspects. (1) This study systematically evaluates the health effects of relaxing entry regulation for private hospitals, comprehensively examines their heterogeneous effects from multiple perspectives, and provides important empirical support for policy enhancement. (2) Using the panel threshold model, this study reveals the nonlinear characteristics of the health effects of relaxing entry regulation for private hospitals. By analyzing the relationship between economic development level, educational attainment, and threshold values, this study categorizes Chinese provinces into three typical regional types. This classification provides a theoretical foundation for formulating and optimizing differentiated regulatory policies for various regions and designing more targeted development policies for private hospitals tailored to local conditions, thereby effectively stimulating the vitality of the healthcare service market. (3) This study investigates the issue of competition within the healthcare services market from the perspective of relaxing entry regulation for private hospitals. It not only enriches the application of government regulation theory in the field of healthcare but also expands the research perspective on health-related issues.



2.2 Research hypotheses

Based on the analysis of the policy context and the literature review, this study examines the relationships among the government, hospitals, and patients within the framework of relaxing the entry regulation for private hospitals. For the government, which plays a guiding role in the healthcare market, relaxing entry regulation for private hospitals leads to an increase in the number of private hospitals. This, in turn, results in an increase in both the quantity and diversity of medical service supply, thereby generating a direct demand-release effect. Competition in the hospital market has significantly intensified for both public and private hospitals. In response, hospitals are incentivized to improve the quality and efficiency of medical services, thereby creating an indirect market competition effect. For patients, the enhanced accessibility to medical services is expected to impact their health outcomes. Given the variations in economic development level and educational attainment across different regions of China, the health effects of relaxing entry regulation for private hospitals may exhibit threshold characteristics. Based on these observations, this study proposes the following two research hypotheses:


H1: With the relaxation of entry regulation for private hospitals, intense hospital competition has a positive effect on the health levels of residents.

H2: The health effects of relaxing entry regulation for private hospitals exhibit certain nonlinear characteristics.
 




3 Methods


3.1 Model setting


3.1.1 Fixed effects model

The results of the modified Hausman test and the Wald statistic test based on over-identification indicate that the data analyzed in this study are more appropriate for a fixed effects model than for a random effects model. Consequently, this study primarily employs the fixed effects model of the static panel for parameter estimation. The econometric model is specified in Equation 1:

[image: image]

Where [image: image] denotes the health level of province [image: image] in period [image: image]. [image: image] stands the degree of relaxing entry regulation for private hospitals of province [image: image] in period [image: image]. [image: image] is a set of control variables: population aging ([image: image]), population density ([image: image]), educational attainment ([image: image]), health insurance coverage rate (insur), Per capita GDP ([image: image]), and the proportion of tertiary hospitals ([image: image]). [image: image] represents province fixed effects, [image: image] represents time fixed effects, and [image: image] denotes the random error term.



3.1.2 Panel threshold model

To examine the potential nonlinear relationship between relaxing entry regulation for private hospitals and health level, this study employs the panel threshold model introduced by Hansen (29). This model addresses the structural breaks in the economy by incorporating a threshold value as an unknown variable in the regression equation, thereby creating a segmented function. This model is particularly useful for investigating whether the impact of relaxing entry regulation for private hospitals on health level is influenced by various factors. The specification of the panel threshold model is given in Equation 2:

[image: image]

Where [image: image] is the threshold variable of province [image: image] in period [image: image], [image: image] is the threshold value to be estimated, and [image: image] is the indicator function, where [image: image] takes 1 when the condition in parentheses is satisfied, and 0 otherwise. The rest of the variables have the same meaning as in Equation 1.




3.2 Variable selection and data description


3.2.1 Variable selection


3.2.1.1 Explained variable: health level (Health)

Health level is a crucial indicator of a country’s economic and social development. Therefore, its contribution to improving the population’s health level should be the ultimate criterion for evaluating the healthcare system (30). Health is fundamental to individuals’ overall development and serves as a primary resource for society (31). The National Health Service Survey Report of China emphasizes that the health of women is essential for sustainable human development. Infant and child mortality rates, along with maternal mortality rates, are internationally recognized as core health indicators. Referring to the studies of Zheng and Shen (23), Chen and Jin (32), and considering the availability of data, this study uses the natural logarithm of maternal mortality rate as a measure of the population’s health level. This choice is based on the fact that such a population is more sensitive to policy changes and can more effectively capture the impact of relaxing entry regulation for private hospital on the health level of residents.



3.2.1.2 Core explanatory variable: hospital competition (Comp)

This study uses the degree of hospital competition as a proxy variable to represent the relaxation of entry regulation for private hospitals. Drawing on existing studies (12, 13, 33), this study utilizes the Herfindahl–Hirschman Index (HHI) to quantify the degree of competition between public and private hospitals. The HHI is a widely used measure of market concentration, where a higher value indicates greater market concentration and reduced competition. This study primarily focuses on the competitive effect between private and public hospitals under the framework of relaxed entry regulation for private hospitals in China, utilizing the number of public and private hospitals to represent their respective market shares. The formula for calculating the HHI, a metric of market concentration, is presented in Equation 3:

[image: image]

Where PUB denotes the number of public hospitals, while PRI represents the number of private hospitals. Hospital competition is expressed as Comp = 1-HHI, which quantifies the degree of competition between public and private hospitals based on the number of healthcare institutions.



3.2.1.3 Control variables

Factors such as economic conditions, social capital, medical service utilization, and health resource allocation collectively influence residents’ health levels (34). Grounded in human capital theory, Grossman (35) constructed the health demand model, which provides a theoretical framework for understanding the relationships between age, education, income, and health. Gertler (36) and Mwabu (37) extended Grossman’s health demand theory into empirical analyses. Subsequent studies further incorporated income, demographic characteristics, and latent demand into explanatory frameworks (38–40). Building on the above research, this study identifies the following variables as control variables, as detailed in Table 1.



TABLE 1 Variable definitions.
[image: Table1]




3.2.2 Data source

The research data in this study are primarily derived from the China Healthcare Statistical Yearbook, China Healthcare Development Statistical Bulletin, China Statistical Yearbook, China Population & Employment Statistical Yearbook, and China Labor Statistical Yearbook. Panel data can partially mitigate multicollinearity among variables. This study employes a dataset consisting of panel data from 31 provinces in mainland China (excluding Hong Kong, Macau, and Taiwan) over the period from 2010 to 2019. The selection of this specific timeframe was informed by two primary considerations. First, it was due to data availability. Specifically, some key indicators, such as the number of private hospitals, only became publicly accessible data starting in 2010. Second, it aimed to ensure the stability and reliability of the research findings. Notably, the outbreak of COVID-19 in China significantly impacted certain indicators, resulting in considerable variability in the data. Consequently, data collection for this study was limited to the end of 2019 to minimize potential confounding effects arising from the extraordinary circumstances of the public health emergency.

Logarithmic transformations are applied to certain variables to mitigate the effect of heteroskedasticity. To account for inflation, this study adjusts per capita GDP to the 2010 base year using the regional per capita GDP index. The descriptive statistics of the variables are summarized in Table 2.



TABLE 2 Descriptive statistics of variables.
[image: Table2]

As illustrated in Table 2, the explained variable, health level, ranges from a minimum of 0.095 to a maximum of 5.197, indicating substantial disparities in health levels across various provinces in China over the observed years. The explanatory variable, hospital competition, varies from 0.076 to 0.500, reflecting notable variation in the development of private hospitals across provinces in China. Furthermore, considerable inter-provincial disparities are observed in population aging, health insurance coverage, economic development level, and the proportion of tertiary hospitals. These summary statistics provide a comprehensive overview of the dataset and establish a foundation for subsequent empirical analysis.





4 Empirical results


4.1 Baseline regression results

Utilizing a fixed effects model, this study empirically examines the causal relationship between relaxing entry regulation for private hospitals and health level, with the findings presented in Table 3. Column (1) of Table 3 demonstrates the effect of relaxing entry regulation for private hospitals on health level without including of control variables, while columns (2) to (4) of Table 3 progressively incorporate control variables, time-fixed effects, and province-fixed effects, respectively. The results remain consistent when considering various fixed effects and control variables. Column (4) of Table 3 indicates that hospital competition significantly improves residents’ health level within the context of relaxed entry regulation for private hospitals in China. Thus, Hypothesis 1 is confirmed.



TABLE 3 Results of baseline regression.
[image: Table3]

On one hand, the entry of private hospitals enhances the availability of medical resources and expands the variety of services, thereby improving patient access to healthcare, and partially alleviating the issue of “difficulty in accessing healthcare.” Private hospitals typically offer shorter waiting times, and more personalized care, which contributes to improved health outcomes by ensuring timely treatment and medical attention. On the other hand, the entry of private hospitals fosters a competitive environment that incentivizes public hospitals to innovate, improve healthcare delivery, and upgrade their facilities. This competition drives higher standards of care across the healthcare system, thereby benefiting the overall health of the population.

In this study, certain control variables, such as population aging, Population density, health insurance coverage rate, and the development of tertiary hospitals, do not exhibit significant impacts on the health level. The coefficient of educational attainment is significantly negative, indicating that regions with a higher level of educational attainment tend to have better health outcomes. This can be attributed to the fact that higher educational attainment often correlates with healthier lifestyles and improved access to healthcare services. Additionally, the coefficient of the economic development level is significantly negative, suggesting that a higher level of economic development is associated with improved health level. This relationship can be explained by the fact that economic development typically results in better infrastructure, improved healthcare access, and higher incomes, enabling individuals to afford better health services.



4.2 Endogeneity test

Omitted variables and measurement errors may introduce endogeneity issues in the model. To mitigate the bias arising from these endogeneity issues, and following the approach of Groves (41), Lv and Zhao (42) for identifying instrumental variables, this study uses the hospital competition from the previous period [image: image] as an instrumental variable for the current period. Additionally, the two-stage least squares (2SLS) method is employed to examine the relationship between relaxing entry regulation for private hospitals and health level. The results are presented in Table 4.



TABLE 4 Regression results of IV-2SLS.
[image: Table4]

Table 4 presents that controlling for all control variables and incorporating double fixed effects, the IV-2SLS estimation reveals that the impact of hospital competition on maternal mortality is significantly negative at the 1% significance level, with an estimated coefficient of −1.029. This suggests that relaxing entry regulation for private hospitals has a positive impact on health level. In comparison to the baseline regression, the effect of relaxing entry regulation for private hospitals on health level is strengthened after addressing the endogeneity issue. An F-statistic of 648.065 in the first stage indicates that the selected instrumental variables are strongly correlated with the endogenous explanatory variables, confirming the absence of weak instrumental variable issues. The results of the instrumental variables regression confirm the robustness of this study’s findings, even after addressing the endogeneity issue.



4.3 Robustness test


4.3.1 Replacement of explained variables

To confirm the robustness of the baseline regression results, this study conducts a robustness test by substituting the explained variables. The explained variables Health is substituted with the urban maternal mortality rate (urb_Health) and the rural maternal mortality rate (rur_Health), respectively. Logarithmic transformations are applied. The regression results are presented in Table 5.



TABLE 5 Robustness test (part 1).
[image: Table5]

The regression results in columns (1) to (6) of Table 5 reveal that the estimated coefficients of the core explanatory variables are consistently and significantly negative, regardless of the inclusion of province and time-fixed effects or the focus on urban or rural residents. In other words, the entry of private hospitals into the market improves the population’s health level, indicating that the results of the baseline regression are robust. Furthermore, the magnitude of the coefficients of the core explanatory variables in columns (3) and (6) of Table 5, relative to the baseline regression, suggests that the effect of relaxing entry regulation for private hospitals on the health level of urban residents is more pronounced. This may be attributed to urban private hospitals being more advanced and larger than those in rural areas, which results in a stronger health-promoting effect.

The result provides significant policy implications, highlighting the persistent healthcare service disparities between urban and rural residents in China, with rural healthcare institutions significantly lagging behind urban ones in both quantity and quality. The development of private hospitals may offer a novel development approach by incentivizing social capital to invest in constructing diverse healthcare institutions in grassroots and rural areas. This strategy seeks to address deficiencies in grassroots medical and healthcare facilities, allowing a broader grassroots population to gain access to improved local healthcare services.



4.3.2 Substitution of econometric model

Drawing on previous studies (23, 43), and acknowledging the temporal persistence in health levels, this study employs a dynamic panel model as the econometric approach to conduct a robustness test. The model is specified in Equation 4:

[image: image]

Where [image: image] denotes the lag period of the explained variable, and other variables retain the same meaning as defined in the baseline regression model. In this study, the model is primarily estimated using the one-step system GMM approach, with the results of one-step differential GMM also presented to verify robustness. The test results for the serial correlation of disturbance terms are provided by the p-values of AR (1) and AR (2). The over-identification test of instrumental variables is conducted by the p-value of the Sragan test. Referring to Arellano and Bond (44), the p-value for the Sargan test reported here corresponds two-stage estimation. The regression results are presented in columns (1) and (2) of Table 6.

The regression results of both the system GMM and differential GMM models, as presented in Table 6, indicate that relaxing entry regulation for private hospitals has a significantly positive effect on health level. The empirical findings of this study remain valid after when the estimation method is changed, confirming the robustness of the baseline regression results.



TABLE 6 Robustness test (part 2).
[image: Table6]



4.3.3 Data winsorization analysis

To mitigate the influence of outliers on the regression results, this study applies a 1% winsorization treatment to the explained and core explanatory variables. The results are presented in column (3) of Table 6. The coefficient of the core explanatory variable remains significantly negative. These results are consistent with those of the baseline regression, further confirming that the findings are robust even when using a modified sample.




4.4 Heterogeneity analysis


4.4.1 Regional heterogeneity

To comprehensively examine the health effect of relaxing entry regulation for private hospitals, this study conducts a detailed heterogeneity analysis based on regional disparity, healthcare resource endowment, and the degree of quality competition. This study divides Mainland China into two geographic regions: the Central-Western region and the Eastern region, according to the regional classification standards outlined in the China Healthcare Statistical Yearbook. The results detailed in columns (1) and (2) of Table 7 suggest that relaxing entry regulation for private hospitals has a significant positive impact on health level in the Central-Western region, whereas the coefficient for the Eastern region is statistically insignificant.



TABLE 7 Results of the heterogeneity analysis.
[image: Table7]

A potential explanation for this disparity is that, compared to the Eastern region, the Central-Western region suffers from a relative scarcity of healthcare resources, with limited access to high-quality healthcare resources. The introduction of private hospitals into these markets not only substantially increases the supply of healthcare services but also improves residents’ access to medical care, thereby significantly improving health level in the Central-Western region.



4.4.2 Medical resource endowment heterogeneity

Practicing (assistant) physicians represent a crucial component of medical human resources and have a substantial impact on patients’ medical treatment choices. Based on the number of practicing (assistant) physicians per thousand population in 2019 across 31 provinces, this study classifies these provinces into two groups: regions with high medical resource endowment (High-mre) and those with low medical resource endowment (Low-mre). The results are shown in columns (3) and (4) of Table 7, which reveal that the effects of relaxing entry regulation for private hospitals on health level vary across regions with different healthcare resource endowment.

In regions with high healthcare resource endowment, relaxing entry regulation for private hospitals significantly enhances health level. Conversely, the estimated coefficient for regions with low healthcare resource endowment is not statistically significant. This is because regions with high healthcare resources typically have a higher concentration of private hospitals, which achieve a certain scale through the number of institutions and the volume of services they offer. Consequently, the entry of private hospitals into these markets exerts a significant impact on health outcomes. In contrast, regions with low healthcare resources have relatively fewer private hospitals, and their small scale leads to less pronounced effects on health improvement. The above findings suggest that the imbalance allocation of healthcare resources across different regions in China undermines the fairness of access to medical services, thereby contributing to disparities in health outcomes. Promoting a more equitable distribution and optimizing the structure of healthcare resources should remain a priority for ongoing healthcare system reforms.



4.4.3 Quality competition heterogeneity

To explore whether relaxing entry regulation for private hospitals has heterogeneous effects on health level under varying degrees of quality competition, this study uses the mean proportion of tertiary hospitals in 2019 as the grouping criterion. Regions with a proportion lower than the mean represent a relatively low share of tertiary hospitals, where private hospitals are more competitive and the degree of quality competition is higher (High-quality competition). Conversely, regions with a proportion higher than the mean suggest a larger scale of public tertiary hospitals, where the quality competition between public and private hospitals is relatively low (Low-quality competition). Regression analysis was performed based on these groupings, and the results are shown in columns (5) and (6) of Table 7.

Column (5) of Table 7 illustrates that in regions with a low proportion of tertiary hospitals (High-quality competition), relaxing entry regulation for private hospitals significantly improve the health level. In these regions, the entry of private hospitals into the market increases the supply of medical services, transforming potential demand into actual demand, thereby directly leads to health-promoting effects. Additionally, private hospitals entering the market engage in a degree of quality competition with public hospitals, which may indirectly improve residents’ health by enhancing the quality of healthcare services.

Column (6) of Table 7 reveals that in regions with a high proportion of tertiary hospitals (Low-quality competition), relaxing entry regulation increases the number of private hospitals. However, due to their relatively small scale, private hospitals face challenges in effectively competing on quality with large public tertiary hospitals that possess significant market power. Consequently, the health-promoting effect of private hospitals is limited, and relaxing entry regulation for private hospitals does not result in significant improvement in health outcomes in these regions.





5 Analysis of the nonlinear characteristics


5.1 Threshold effect test

This study uses variables including population aging, population density, educational attainment, health insurance coverage rate, economic development level, and the proportion of tertiary hospitals for threshold measurement. In the panel threshold model, determining the existence and number of thresholds is a critical step. This study employs the Bootstrap resampling method with 300 iterations, beginning with a test for up to three thresholds.

As shown in Table 8, the threshold effect test identifies a threshold value of 11.4575 for economic development level and 0.3073 for educational attainment, whereas the other variables fail to pass the threshold effect test. The LR statistics test charts more clearly display the number of thresholds and the magnitude of their values for economic development level and educational attainment. Accordingly, this study conducts a graphical analysis of the LR statistics for economic development level and educational attainment, as illustrated in Figures 2, 3, respectively.



TABLE 8 Threshold effect test and threshold value estimation.
[image: Table8]
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FIGURE 2
 Plot of the LR statistics test for the threshold effect of economic development level.


[image: Figure 3]

FIGURE 3
 Plot of the LR statistics test for the threshold effect of educational attainment.




5.2 Analysis of the nonlinear characteristics

To comprehensively investigate how economic development level and educational attainment influence the causal relationship between relaxing entry regulation for private hospitals and health level, this study employs a panel threshold model to analyze the nonlinear characteristics. The results are presented in Table 9.



TABLE 9 Analysis of threshold effect.
[image: Table9]

The regression results in Table 9 reveal that the health effect of relaxing entry regulation for private hospitals exhibits significant interval characteristics, rather than a simple linear relationship, depending the levels of economic development and educational attainment. The regression results in column (1) of Table 9 indicate that relaxing entry regulation for private hospitals significantly improves health level when the economic development level is below the threshold value of 11.4575. However, once the economic development level surpasses the threshold, the health-promoting effect of relaxing entry regulation for private hospitals becomes insignificant. These findings suggest that the impact of relaxing entry regulation for private hospitals on improving public health diminishes as economic development levels increase. The above conclusions indicate that achieving the goal of a Healthy China requires a comprehensive implementation of various policies to enhance the effectiveness of health promotion.

Column (2) of Table 9 reveals that when educational attainment is below the threshold of 0.3073, the health-promoting effect of relaxing entry regulation for private hospitals is insignificant. However, when the educational attainment exceeds this threshold, relaxing entry regulation for private hospitals significantly enhances residents’ health levels. One possible explanation for this is that as education levels increase, residents’ focus on and knowledge of health also improve, thereby significantly bolstering the health-promoting effect of relaxing entry regulation for private hospitals. The above analysis demonstrates that once educational attainment reaches a certain threshold, it becomes more conducive to the health-promoting effect of private hospitals. These results support Hypothesis 2.

Based on the relationship between economic development levels and educational attainment relative to the threshold values, this study categorizes provinces in China into three typical region types.

1. The first category comprises the “two high” regions, characterized by both economic development level and educational attainment generally exceeding the threshold values, as exemplified by Beijing and Shanghai. In these regions, the health effects of relaxing entry regulation for private hospitals are relatively high, necessitating a focus on promoting high-quality development of private hospitals and maintaining their role in enhancing health. As economic development reaches a certain level, the health-promoting effect of relaxing entry regulation for private hospitals become relatively limited. Consequently, health policies in these regions should emphasize improving the quality of patient care, through measures such as reforming public hospitals and facilitating the redistribution of high-quality healthcare resources, thereby enhancing health promotion more effectively.

2. The second category comprises the “two lows” regions, characterized by both economic development level and educational attainment typically falling below the threshold value, such as Anhui, Fujian, Gansu, Guangxi, Guizhou, Hebei, Henan, and Jiangxi. The health effect of relaxing entry regulation for private hospitals in these regions still holds considerable potential for enhancement. Alongside improving economic development level and educational attainment, it is also necessary to enhance support for private hospital development. This requires the formulation and implementation of policies that promote and regulate private hospital growth, thereby increasing healthcare service supply, meeting patient demand, and ultimately improving public health.

3. The third category comprises the “one high and one low” regions, where economic development level exceeds the threshold value, but educational attainment remains below the threshold value, as observed in provinces such as Tianjin, Jiangsu, Zhejiang. In these regions, the impact of economic development on the health effects of relaxing entry regulation for private hospitals is relatively limited, whereas improvements in educational attainment have a more pronounced influence on the health effects of relaxing entry regulation for private hospitals. Consequently, while continuing to advance the development of private hospitals, it is essential for these regions to prioritize strategies for further improving educational levels.




6 Conclusion and discussion


6.1 Conclusion

Grounded in the policy context and specific characteristics of relaxing entry regulation for private hospitals, this study utilizes Chinese empirical data to comprehensively assess and systematically analyze the health effects. The study’s conclusions encompass the following four key aspects. (1) The relaxation of entry regulation for private hospitals significantly improves residents’ health level, a finding empirically validated across both urban and rural populations. (2) Heterogeneity analysis indicates that the health-promoting effect of relaxing entry regulation for private hospitals are particularly pronounced in Central-Western region, regions with high healthcare resource endowment, and regions with high-quality competition. (3) The threshold effect test reveals that the health effect of relaxing entry regulation for private hospitals exhibit nonlinear characteristics. Health benefits diminish when economic development level exceeds a specific threshold, whereas become more pronounced when educational attainment reaches a certain benchmark. (4) According to the relationship between economic development level, educational attainment, and threshold values across provinces, China’s provinces can be classified into three distinct regions to facilitate the formulation of targeted policies.



6.2 Policy implications

Based on the research findings, this study proposes three key policy insights that are crucial for establishing a fair competition mechanism in the healthcare services market, enhancing the diversity of medical services supply, and improving residents’ health.

1. Completely eliminate institutional barriers to private hospitals market entry and establish a fair competition mechanism in the healthcare market. The empirical research of this study demonstrates that relaxing entry regulation for private hospitals significantly promotes health level. Although China has issued several policy documents in recent years to relax market entry for private hospitals and remove policy barriers, the practical implementation of these policies has faced numerous obstacles and failed to achieve the expected results. Although the number of private hospitals has surpassed that of public hospitals, their development scale remains small and their market competitiveness weak. Public hospitals in China continue to dominate position in healthcare resource allocation, asset scale, and market share. Currently, China continues to operate under an administrative monopoly dominated by public hospitals. Therefore, it is imperative to accelerate the implementation of measures to promote private hospital development. This includes creating a systematic environment conducive to private investment, reducing administrative entry barriers, and ensuring private hospitals receive equal treatment with public hospitals in all respects, thereby fostering a diversified and competitive medical service system.

2. Tailor development strategies for private hospitals based on the specific developmental characteristics of various regions. Based on the results of heterogeneity analysis, it is essential to strengthen political and financial support for the development of private hospitals in Central-Western region and regions with scarce healthcare resources. Relaxing entry regulation increases the number of private hospitals, however, their development scale remains limited, and they primarily fulfill their health promotion function in regions with fewer tertiary hospitals. Consequently, encouraging social capital to establish high-quality private medical institutions at the grassroots level can enhance the supply of primary healthcare services, create a complementary market dynamic with public hospitals, and fully leverage the health-promoting potential of private hospitals at the grassroots level. The threshold model indicates that the health effect of relaxing entry regulation for private hospitals is influenced by both economic development level and educational attainment. Under the overarching policy of promoting private hospital development, regional governments should formulate customized implementation strategies tailored to their specific economic and educational contexts to maximize the health-promoting effect of private hospitals.

3. Strengthen the quality regulation of healthcare services in private hospitals to promote their high-quality and large-scale development. Simply relaxing entry regulation for private hospitals is insufficient to fully unlock their potential, requiring a series of supportive measures to effectively enhance their market competitiveness through integrated policies. This study’s findings indicate that enhancing quality competition is essential for fully leveraging private hospitals’ potential and promoting the joint and coordinated development of public and private hospitals. Furthermore, in a healthcare market characterized by asymmetric information, healthcare resources partially reflect the quality of medical care. Reducing the disparities in resource allocation between private and public hospitals, while fostering the development of major private hospitals, is essential for enabling their transition to high-quality and large-scale operations. Although private hospital development contributes to improving public health, it is crucial for the Chinese government to prioritize its regulatory role in the healthcare system. At the same time, it is imperative to strengthen quality regulation for private hospitals to ensure the quality of their healthcare services, thereby enhancing their role in health promotion.



6.3 Limitations and future research

Although this study provides valuable insights into the effects of relaxing entry regulation for private hospitals on health level in China, it has certain limitations. First, this study mainly analyses the effect of relaxing entry regulation for private hospitals on health based on panel data from 31 provinces in mainland China. Future research should focus on exploring the potential mechanisms and specific pathways through which the development of private hospitals improves health level, offering new insights to refine the policies for private hospital development.

Second, this study primarily employs the fixed effects model and panel threshold model to reveal the relationship between the relaxation of entry regulation for private hospitals and health level, as well as its nonlinear characteristics. While it provides a valuable starting point, future research could diversify research methods by introducing case studies of medical institutions and conducting patient questionnaires. Such methods could offer a more comprehensive understanding of the effects of relaxing entry regulation for private hospitals.

Third, while this study primarily focuses on the health effect of relaxing entry regulation for private hospitals, considering the fact that competition in China’s medical market is dominated by government policies, future research could further explore the potential of private hospitals to improve medical service quality and control medical costs in an evolving medical policy environment. As the role of the government in the medical system continues to evolve, the development of private hospitals may encounter new opportunities and challenges.
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