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Introduction: Existing studies have focused on the impact of economic development and urban expansion on public healthcare environment but has ignored the importance of regional integration. Regional integration reflects the spatial distribution of the labor force, which significantly affects healthcare workforce and healthcare infrastructure development.

Methods: Based on panel nested data for 137 cities in 16 major city clusters in China from 2001 to 2019, this paper assesses the impact of regional integration on the public healthcare environment through a hierarchical linear model (HLM).

Results: Our findings indicate that a 1% increase in regional integration leads to a 6.6 and 1.9% improvement in healthcare workforce and healthcare infrastructure. The results of the mechanism analysis indicate that regional integration affects the public healthcare environment through improving transportation infrastructure and industrial upgrading. In addition, regional integration has a stronger effect on cities with lower levels of economic development and healthcare environments. Finally, the endogeneity test based on the difference-in-difference (DID) model and the robustness test based on high-dimensional fixed effects model conduct the consistent conclusions.

Discussion: Policies to improve the public healthcare environment through promoting regional integration are proposed. Government should develop a more comprehensive regional cooperation plan to improve the public healthcare environment. Also, financial spending on improving the healthcare environment in peripheral cities should be increased. In addition, regional integration policy development needs to consider differences across regions.
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1. Introduction

The COVID-19 pandemic and increased environmental pollution are a constant threat to public health (1, 2). Upgrading the public healthcare environment is the most powerful measure to address the challenge (3, 4). The impact of various factors on enhancing the public healthcare environment has been explored in the literature. Swift pointed out that the level of regional economic development is an important factor affecting the healthcare environment (5). Holecki et al. pointed out that population size and structure are also thought to significantly impact the healthcare environment (6). In addition, some scholars also proposed that foreign investment, government intervention, information and communication technology development and government investment in education are all essential for the improvement of healthcare environment (7–15). Countries have started to improve the healthcare environment through the above channels, but there is still needed to find new driving factors to further enhance the healthcare environment.

With the global economic slowdown, more and more scholars are focusing on the evolution of regional integration rather than aggregate growth. The process of regional integration will unlock potential demand and effectively reduce product transaction costs, which will promote social and economic development (16). As a representative country in the shift from a planned economy to a market economy, China's reform and opening up in 1978 effectively facilitated the process of regional integration. Regional integration in China refers to the process of breaking down barriers to factor movement between different regions (17). According to the study of Duranton and Puga and Kang et al., the regional integration in China can be reflected by the division of labor pattern in which core cities dominate R&D while peripheral cities dominate processing and manufacturing (18, 19). A higher degree of the above division of labor indicates lower barriers to factor mobility within the region, i.e., a higher degree of regional integration. With regional integration, labor, capital and technology can move among different cities in the region at a lower cost. The above factors will flow to the region with the most comparative advantage through the price mechanism, thus promoting regional socio-economic development. In addition, due to the extensive regional economic development imbalance in China, the degree of regional integration is significantly higher in coastal areas than inland areas (19). Therefore, this paper will further explore the differences in the impact of regional integration in different regions.

Regional integration will not only affect economic development, but its impact on the healthcare environment cannot be ignored. The development of regional integration can effectively utilize the comparative advantages of different cities and fully release the economic development potential (20). In addition, regional integration is also the optimization of labor spatial distribution through the market mechanism (21). Economic development and population migration are important factors affecting the public healthcare environment (9, 22). On the one hand, the increase of economic development level will enhance the investment of financial and private capital in public health, thus improving the public medical health environment (7, 22). On the other hand, population migration will lead to changes in healthcare demand, which in turn will affect the public healthcare environment (23, 24). However, regional integration has not received attention as a potentially important factor affecting the public healthcare environment. To fill this research gap, this paper collects panel data of 137 cities in 16 major cities in China from 2001 to 2019 to examine the impact of regional integration and public healthcare environment through a hierarchical linear model (HLM). Meanwhile, this paper further explores the differences between the impact of regional integration on core cities and peripheral cities. Finally, this paper enhances the robustness of this study through heterogeneity analysis, endogeneity test and robustness test.

The contribution of this paper is mainly reflected in the following three points. First, this paper explores the improvement of public healthcare environment from the perspective of regional integration. Existing studies have focused on the impact of factors such as medical technology and economic development on the public healthcare environment. To the best of our knowledge, there are no studies linking regional integration to the public healthcare environment. This paper points out that regional integration promotes the comparative advantages of core cities and peripheral cities, thus improving the public healthcare environment through economic development and labor force division. Second, this paper applies HLM to estimate the impact of regional integration on public healthcare environment. In this paper, regional integration is a cluster-level indicator and public healthcare environment is a city-level indicator, i.e., this paper uses nested data of city cluster and city. Studies on the public healthcare environment have been based on OLS estimation at the city or provincial level. In contrast, for nested data, OLS estimation ignores the effect of differences in stratified data. HLM can reduce this bias to a certain extent. Finally, this paper uses the Yangtze River Delta Expansion as a quasi-natural experiment for endogeneity testing to ensure the robustness of the results.1 Studies have used the functional division of labor index to measure regional integration. However, the public healthcare environment also affects labor migration to some extent, which in turn affects regional integration. The resulting endogeneity bias reduces the reliability of the estimation results. To reduce the interference of endogeneity on the findings, this paper uses the exogenous policy shock of the Yangtze River Delta Expansion as the dependent variable and assesses its impact on the public healthcare environment based on difference-in-difference (DID) model.

The reminder of this study is organized as follows: Section 2 provides the research hypothesis, Section 3 provides the methods and data, Section 4 provides the results, and Section 5 provides the conclusions and recommendations.



2. Research hypothesis

The studies of Duranton and Puga and Kang et al. pointed out that the city cluster presents a specialization division of labor in which manufacturing concentrated in peripheral cities and R&D concentrated in core cities, i.e., regional integration (18, 19). The evolution of this division of labor pattern can have a significant impact on the public healthcare environment in cities across the region. As rapid economic growth can lead to the enhancement of social aspects, on the one hand, there will be a significant improvement in transportation infrastructure (25). Regional integration requires regions joining the alliance to build faster information channels and easier ways to exchange resources to meet the growing demand for economic development (26). In turn, the construction of a healthcare environment requires a more efficient flow of healthcare resources. For example, a good healthcare environment will ensure emergency vehicles reach their destination in a short enough time. This means that an upgraded transportation infrastructure can contribute significantly to optimizing the response time of healthcare resources (27, 28). Therefore, regional integration can enhance the healthcare environment through improved transportation infrastructure. On the other hand, regional integration can lead to significant industrial upgrading (29). As regional integration allows for a freer and more rational allocation of resources, the industrial structure will change along with the type of companies in the region. The tertiary service industry can have a greater effect because of the higher demand for resource exchange and cooperative innovation (30). Therefore, regional integration can significantly increase the proportion of the tertiary sector in the structure. Compared with the primary and secondary industries, the construction of the healthcare environment is more closely related to the tertiary industry. The deployment of related medical facilities and the conduct of medical activities all require cooperation with the service industry. It means that the increase in the proportion of service industries also promotes the development of healthcare environment by supporting from subsidiary industries. Therefore, regional integration can enhance the healthcare environment by promoting the upgrading of industrial structure. Based on the above analysis, this paper proposes hypothesis 1 and hypothesis 2:

H1: Regional integration has positive impact on the urban public healthcare environment.

H2: Regional integration improves the healthcare environment through improving transportation infrastructure and industrial upgrading.

It is important to note that there may be differences in the impact of regional integration on the public healthcare environment in core and peripheral cities in the region. While all cities in the region can benefit from the increased level of regional integration, the core cities have a stronger effect in enhancing the public healthcare environment. First, increased regional integration will further strengthen the concentration of high-end productive services in the core cities (18, 19). The resulting concentration of talent raises the demand for high-quality healthcare in core cities. This will significantly promote the development of public healthcare environment in core cities. Second, regional integration will promote the transfer of high-end manufacturing industries from the core cities to the peripheral cities (31). The upgrading of manufacturing industries in peripheral cities can also attract talents and improve the public healthcare environment. However, compared with the core cities, the talent gathering effect brought by the upgrading of manufacturing industry in peripheral cities is significantly lower than that of production service industry (32, 33). In the process of regional integration, the public healthcare environment improvement is stronger in the core cities where human capital is the main production factor. Therefore, the following hypothesis 3 is proposed in this paper:

H3: Regional integration has a higher effect on public healthcare environment in core cities than in peripheral cities.



3. Methods and data


3.1. Data

This paper chooses 16 city clusters in China as the research object, including a total of 137 prefecture-level cities. All the cities in these city clusters are shown in Table A1 and Figure A1 in Supplementary material. Although there are 24 city clusters in China, some of them were established earlier and have serious data deficiencies, which will reduce the reliability of the estimation results (19). Therefore, this paper excluded eight city clusters (19). The sample data cover the period from 2001 to 2019. Data are collected from Chinese City Statistics Database (CCSD) in Chinese Research Data Services (CNRDS) Platform (https://www.cnrds.com/Home/Index#/) and China Statistical Yearbook (2002–2020).



3.2. Empirical model

This paper focuses on the impact of regional integration on the public healthcare environment. For nested data containing both city cluster-level and city-level data, HLM is more suitable for parameter estimation than OLS or panel regression, which ignore the hierarchical structure of nested data. One of the consequences is that the standard errors of the parameters are underestimated, leading to an overestimation of the significance of the coefficients (34). According to the study of Chen and Jou (35), this paper constructs the following three models:

The first model is null model (NM), which is employed to analyze the necessity of using HLM. According to Raudenbush and Bryk (36), NM is specified:
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where lnphei,j,t denotes the logarithmic value of public healthcare environment of city i in cluster j at year t. φ0j denotes the random effect between city clusters, τ00denotes the average effect of all the city clusters, Level 1 denotes the city level, and level 2 denotes the city cluster level. The intra-cluster correlation coefficient (ICC) can be calculated by the following Eq. (4), which reflects the contribution rate of intra-cluster correlation coefficient differences to differences in public healthcare environment.
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where [image: image] is the intra-cluster variance at the level 1,[image: image] is the inter-cluster variance at the level 2. ICC is used to justify the application of HLM (35). Lower value of ICC means a smaller difference in public healthcare environment between different city clusters. In this case OLS is more appropriate than HLM. However, when the value of ICC is high, HLM is more appropriate than OLS. The study of Ozkaya et al. shows that HLM can be used when ICC is higher than 0.1 (34).

Random-interpret and random-slope model (RIRSM) considers city-level control variables and cluster-level independent variable based on NM, which is specified:
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where Coni,j,t denotes city-level factors including, rij,t denotes the degree of regional integration of city cluster, φ1j denotes the slopes of city-level factors, τ01 denotes the final coefficient of rij,t of city cluster.

This paper further constructs random-interpret and random-slope (with interaction) model (RIRSIM) to explore the impact of regional integration on the slope of each city-level factor, which is specified:
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where τ11 denotes the impact of regional integration of city cluster on the slope of city-level factors. This paper further analyzes the impact of regional integration on the slopes of various city-level factors through this model.



3.3. Variables
 
3.3.1. Dependent variable

The dependent variable in this paper is the public healthcare environment. Based on the study of Song et al. (9), this paper measures the public healthcare environment in terms of the healthcare workforce and the healthcare infrastructure. Specifically, this paper measures healthcare workforce through the logarithm of the total number of doctors, and higher values of this indicator represent a better public healthcare environment. In addition, the logarithm of the number of hospitals beds is used to measure the healthcare infrastructure, and a higher value of this indicator indicates a better public healthcare environment. The number of hospitals or the number of medical facilities is more reflective of the urban healthcare infrastructure, but the above data are not reported. In contrast, the number of hospital beds in a city is highly correlated with the number of hospitals and the number of medical facilities. This means that the number of hospital beds also effectively reflects the level of urban healthcare infrastructure. Since the data of city-level hospital beds has more comprehensive and continuous publication, this paper selected this indicator as the proxy variable for healthcare infrastructure.



3.3.2. Independent variable

Regional integration is the independent variables in this paper. We employ the function urban specialization index proposed by Duranton and Puga and Kang et al. to measure the degree of regional integration of the city cluster (18, 19), which is specified:
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where i = 1, 2……nc denotes core cities in urban agglomeration j, i = 1, 2……np denotes peripheral cities in city cluster j, lsci,j,t denotes the number of employees in the producer service industry of core city i in year t, lmci,j,t denotes the number of employees in the manufacturing industry of core city, lspi,j,t denotes the number of employees in the producer service industry of peripheral city, lmpi,j,t denotes the number of employees in the manufacturing industry of peripheral city. rij,t denotes the degree of regional integration, and higher level of rij,t means higher degree of regional integration.



3.3.3. Mediating variables

According to the research hypothesis in Section 2 of this paper, regional integration improves the healthcare environment by influencing transportation infrastructure and industrial upgrading. Therefore, transportation infrastructure level (lntran) and industrial structure (is) are selected as mediating variables to test the mechanism of regional integration affecting healthcare environment in this paper. The industrial structure is measured by the proportion of tertiary industry output to GDP, and transportation infrastructure level is measured by the logarithm of road area per capita (37).



3.3.4. Control variables

To assess the impact of regional integration on the public healthcare environment more reliably, this paper controls for a series influencing factors of public healthcare environment, including information and communication technology (lnict), level of foreign investment (fdi), government investment in education (gie), population (lnpop), government intervention (gov) and economic development level (lnrgdp) (7–11, 38, 39). The measurement and descriptive statistics for all variables are shown in Table 1.


TABLE 1 Descriptive statistics.
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4. Results


4.1. Impact of regional integration on public healthcare environment

Table 2 reports the estimated results of the impact of regional integration on the public healthcare environment based on HLM. lnphe1 and lnphe2 denote the level of healthcare workforce and healthcare infrastructure, respectively. Columns (1) and (4) report the regression results for NM, columns (2) and (5) for RIRSM, and columns (3) and (6) for RIRSIM.


TABLE 2 Impact of regional integration on public healthcare environment.
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Based on the estimation results of NM, the ICC can be calculated to determine whether HLM should be used for estimation. According to the results in (1) and (4), the ICC is 0.3043 (0.315/ (0.315+0.720) = 0.3043) and 0.3226 (0.330/ (0.330+0.693) = 0.3226), respectively, indicating that 30.43 and 32.26% of the total difference in the level of healthcare workforce and healthcare infrastructure, respectively, is caused by urban clusters which is much higher than 10%. Therefore, HLM is more suitable than OLS for estimating the impact of regional integration on the public healthcare environment.

According to the estimation results in column (2), the regression coefficient of ri is 0.066 (p < 0.01), which indicates that regional integration significantly enhances the size of the medical workforce in the cities in the region. The regression coefficient of ri in column (5) is 0.019 (p < 0.01), indicating that regional integration significantly improves the level of medical infrastructure. Therefore, regional integration can significantly enhance the public healthcare environment in the region. This paper further explores the moderating effect of regional integration on other city-level influences. In the regression results in column (3), the regression coefficients of ri × gie, ri × lnpop, ri × gov, and ri × lnrgdp are 0.053 (p < 0.05), 12.319 (p < 0.01), −0.045 (p < 0.1) and 0.729 (p < 0.01), respectively. This suggests that increased regional integration significantly enhances the positive impact of education level, population and economic development level on the healthcare workforce. However, regional integration also amplifies the negative impact of government intervention on the healthcare workforce. In the regression results in column (6), the regression coefficients of ri × lnpop and ri × lnrgdp are 9.879 (p < 0.01) and 0.773 (p < 0.01), respectively. This indicates that the increase in regional integration significantly enhances the positive impact of population and economic development on healthcare infrastructure. In conclusion, we find that regional integration both directly improves the public healthcare environment of cities in the region and enhances the effect of population and economic development levels on the enhancement of the public healthcare environment.



4.2. Analysis of the mechanism of regional integration affecting healthcare environment

To test hypothesis 2, i.e., whether regional integration enhances the healthcare environment by improving transportation infrastructure and industrial upgrading, this paper conducted a mediating effects test. The estimated results are shown in Table 3.


TABLE 3 Analysis of the mechanism of regional integration affecting healthcare environment.
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According to the estimation results in Table 3, the estimated coefficients of ri in columns (1) and (4) are 0.304 (p < 0.01) and 0.040 (p < 0.01), respectively, indicating that regional integration will significantly promote transportation infrastructure improvement and industrial upgrading. Meanwhile, the regression coefficients for lntran in columns (2) and (3) are 0.029 (p < 0.01) and 0.023 (p < 0.01), indicating that regional integration enhances the healthcare environment through improving transportation infrastructure. The coefficients of is in columns (5) and (6) are 0.359 (p < 0.01) and 0.097 (p < 0.1), indicating that regional integration enhances the healthcare environment through industrial upgrading. The above results suggest that regional integration can enhance the healthcare environment through improving transportation infrastructure and promoting industrial upgrading. Therefore, government should implement more effective industrial policies and transportation planning in the regional integration process to expand the resulting improvements in the healthcare environment.



4.3. Differences in the impact of regional integration on core cities and peripheral cities

To test hypothesis 3, i.e., whether regional integration has a stronger effect on enhancing the public healthcare environment in core cities than in peripheral cities, the following HLM model with interaction term ri × cp is constructed. cpi,t denotes a dummy variable for core cities and peripheral cities, and takes the value of 1 when city i is the core city, otherwise it takes the value of 0. The estimation results are reported in Table 4, where the dependent variables in columns (1) and (2) are healthcare workforce, and in columns (3) and (4) are healthcare infrastructure.


TABLE 4 Impact of regional integration on public healthcare environment in core cities and peripheral cities.
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According to the results in Table 4, the regression coefficient of the interaction term ri × cp in column (2) is 0.095, indicating that the effect of regional integration on the enhancement of medical workforce in core cities is 9.5% higher than that in peripheral cities. The regression coefficient of the interaction term ri × cp in column (4) is 0.083, indicating that the effect of regional integration on the improvement of medical infrastructure in core cities is 8.3% higher than that in peripheral cities. This implies that regional integration can significantly improve the overall public healthcare environment in the region, but its effect is higher in the core cities than in the peripheral cities.



4.4. Heterogeneity analysis
 
4.4.1. Heterogeneity analysis of different levels of economic development

The level of economic development has a critical impact on the healthcare environment. In more economically developed areas, the government has higher financial expenditures to improve healthcare services. At the same time, economically developed areas have a stronger demand for healthcare, which will attract more healthcare providers to enter and thus improve the local healthcare environment (9). Therefore, in assessing the impact of regional integration on healthcare environment, it is necessary to consider its differences across regions with different levels of economic development. This paper divides the sample into high economic development level group and low economic development level group based on the mean value of GDP per capita for group regression. The regression results are reported in Table 5.


TABLE 5 Heterogeneity analysis of different levels of economic development.
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According to the regression results in Table 5, the regression coefficients of ri in columns (1) and (2) are 0.015 and 0.018, respectively, and only column (2) passes the 1% significance level test. And the regression coefficients of ri in columns (3) and (4) are 0.076 and 0.052, which pass the significance level test of 5 and 10%, respectively. The above results indicate that regional integration has a stronger effect on enhancing public healthcare environment in cities with lower levels of economic development.



4.4.2. Heterogeneity analysis of different public healthcare environment levels

To further test whether there are differences in the effects of regional integration on regions with different levels of public healthcare environment, this paper divides the sample into two groups for group regression according to the high and low public healthcare environment. The grouping is based on the mean value of public healthcare environment for all cities in the year, with those above the mean value being included in the high-level group and those below the mean value being included in the low-level group. The estimated results are shown in Table 6.


TABLE 6 Heterogeneity analysis of different public healthcare environment levels.
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According to the regression results in Table 6, the regression coefficients of ri in columns (1) and (2) are −0.005 and −0.038. The regression coefficient in column (1) does not pass the 10% significance level test, and the regression coefficient in column (2) passes the 1% significance level test. The regression coefficients of ri in columns (3) and (4) are 0.143 and 0.075, both of which pass the 1% significance level test. The above results indicate that regional integration has a stronger effect on the enhancement of areas with lower levels of public healthcare environment. This implies that the promotion of regional integration not only enhances the regional public healthcare environment but also reduces the gap of public healthcare environment within the region.




4.5. Endogeneity test

In this paper, the functional specialization division of labor index is selected to measure regional integration. This index and public healthcare environment are influenced by the level of economic development, which may lead to endogenous interference and reduce the reliability of the results. Therefore, this paper selects Yangtze River Delta Expansion (YRDE) as a quasi-natural experiment to develop an endogeneity test by difference-in-difference (DID) model estimation. The Yangtze River Delta city cluster is one of the most representative cities in China. With the strengthening and deepening of economic ties between cities in and outside the Yangtze River Delta region, the Yangtze River Delta has steadily expanded into northern Jiangsu, southern Zhejiang, and eastern Anhui. In March 2010, the tenth meeting of the Yangtze River Delta Economic Coordination Council (YRDECC) officially absorbed six cities, namely, Hefei, Yancheng, Maanshan, Jinhua, Huaian, and Quzhou, as members (see Figure 1). This paper will use this expansion as a quasi-natural experiment to assess the impact of regional integration on public healthcare environment to ensure the robustness of the results in this paper.


[image: Figure 1]
FIGURE 1
 Spatial distribution of Yangtze River Delta expansion.


Table 7 below reports the results of the endogeneity test, where YRDE is a policy shock variable that takes the value of 1 when city i is implemented in year t and 0 otherwise. According to the estimation results in Table 6, the coefficients of the impact of YRDE on healthcare workforce and healthcare infrastructure were 0.127 (p < 0.01) and 0.057 (p < 0.01), respectively. This suggests that the implementation of the YRDE policy significantly enhances public healthcare environment. Therefore, the results of the analysis in this paper are still reliable after excluding potential endogenous disturbances.


TABLE 7 Endogeneity test based on DID model.

[image: Table 7]

Table 7 reports the results of the endogeneity test based on the DID model. The results hold provided that the parallel trend hypothesis test is satisfied, i.e., there is a common trend in the healthcare environment between the treatment and control groups before and after YRDE implementation. The results of the parallel trend test are reported in Figure 2. Before the implementation of YRDE, the regression coefficients mostly did not pass the significance test at the 5% level. This indicates that there was no significant difference in the public healthcare environment between the control group and treatment group before the implementation of BCCP. This indicates that the parallel trend hypothesis was met, i.e., the endogeneity test based on the DID model supported the findings in Section 4.1.


[image: Figure 2]
FIGURE 2
 Results of Parallel Trend Test. The dependent variable in the left panel is healthcare workforce (lnphe1) and the dependent variable in the right panel is healthcare infrastructure (lnphe2). The X-axis denotes the window period for YRDE implementation. The Y axis denotes the coefficient of YRDE. The year before YRDE is implemented as the base period.




4.6. Robustness test

To ensure the robustness of the results, this paper also uses a high-dimensional fixed-effects model for re-estimation. We consider both city cluster fixed effects, city fixed effects and year fixed effects in the model, and the results are shown in Table 8.


TABLE 8 Re-estimation based on high-dimensional fixed-effects model.
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According to the estimation results in Table 7, the regression coefficients of ri in columns (2) and (4) are 0.055 (p < 0.01) and 0.067 (p < 0.01). This indicates that the increase in regional integration significantly enhances public healthcare environment, i.e., the results of this paper are robust.




5. Conclusions and recommendations

Based on panel data for 137 cities in 16 major urban agglomerations from 2001 to 2019, this paper assesses the impact of regional integration on the public healthcare environment using a hierarchical linear model (HLM). Our findings indicate that a 1% increase in regional integration leads to an average increase of 6.6 and 1.9% in urban healthcare workforce and healthcare infrastructure. In addition, regional integration will also enhance the positive impact of population and economic development on public healthcare environment. Our findings also suggest that regional integration has a higher effect on enhancing the public healthcare environment in core cities than in peripheral cities. The results of the mechanism analysis indicate that regional integration affects the public healthcare environment through improving transportation infrastructure and industrial upgrading. Further heterogeneity analysis shows that regional integration has stronger positive effect on public healthcare environment in cities with lower level of economic development and public healthcare environment. Finally, the results of the endogeneity test and the robustness test yielded a more consistent conclusion.

Based on the findings of this paper, we can propose three recommendations. First, the government should develop a more comprehensive regional cooperation plan to improve the public healthcare environment. The public healthcare environment is a basic guarantee for improving public health, and the government needs to improve the public healthcare environment both directly through financial expenditures and by guiding market participation to improve the public healthcare environment. The findings of this paper suggest that regional integration can bring positive impact to enhance the public healthcare environment. Therefore, the government should introduce more regional cooperation programs to promote regional integration, such as the plan of Guangdong-Hong Kong-Macao Greater Bay Area and Yangtze River Delta Expansion.2 Second, financial spending on improving the healthcare environment in peripheral cities should be increased. Our findings suggest that regional integration has a significantly higher effect on improving public healthcare environment in core cities than in peripheral cities. This can lead to a widening of the gap in the regional medical public health environment. Therefore, the government should strengthen fiscal spending on peripheral cities to reduce the regional public healthcare environment gap. Specifically, the government can implement living subsidies and social security for talents imported from hospitals to enhance the public healthcare environment in peripheral cities. Finally, regional integration policy development needs to consider differences across regions. Our findings show that regional integration has a stronger impact on regions with lower levels of economic development and public healthcare environment. Therefore, the government should focus on regional integration planning in developing regions, such as the Guanzhong-Tianshui city cluster. Promoting integration in such regions can enhance the local public healthcare environment more effectively.
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Footnotes

1 The Yangtze River Delta Expansion refers to a quasi-natural policy, the main element of which is the expansion of the geographical area of the Yangtze River Delta urban agglomeration. This paper shows in detail in the appendix the geographical location of the Yangtze River Delta city cluster and the cities included. In March 2010, the tenth meeting of the Yangtze River Delta Economic Coordination Council officially absorbed six cities, namely, Hefei, Yancheng, Maanshan, Jinhua, Huaian, and Quzhou, as members. This paper elaborates on the policy in Section 4.4 and shows the scope of the policy implementation with a map.

2 Guangdong-Hong Kong-Macao Greater Bay Area and Yangtze River Delta are the two major urban agglomerations in China's coastal region and the two most economically developed urban agglomerations in China. This paper shows in the appendix the geographical location of the above two urban agglomerations and the cities they contain.
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