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Transportation is an important factor that affects social public health and basic services. The opening of high-speed rails also has an impact on China's urban medical and other basic health services. Based on the panel data of 280 cities at the prefecture level and above in China from 2008 to 2018, this study uses a multi-period difference-in-difference model to explore the impact of opening high-speed rails on the level of urban medical resources, and uses the mediation effect model to analyze its path of influence. The empirical results show that opening high-speed rails has significantly increased the level of medical resources in the city, and the impact has a time lag of about 3 years. Second, government actions are one of the mechanisms by which the opening of high-speed rails affect the level of medical resources. Finally, there is regional heterogeneity in the impact of high-speed rails opening on medical resources. The opening of high-speed rails has a stronger role in promoting the level of medical resources in eastern cities and provincial capitals of China. The conclusion of this study has certain policy significance for improving the social and economic welfare of HSR and promoting the rational allocation of medical resources.
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INTRODUCTION

After the medium and long-term railway network planning was released in 2004, China began to enter a period of large-scale construction of HSR. In August 2020, it was clearly pointed out in the “New Era Traffic Power Railway Advance Planning Outline” that it was necessary to build a HSR network with the main channel of HSR as the skeleton and regional HSR connection extension.

It is planned that, by 2035, the national HSR mileage plan will reach 70,000 km. Provincial capital cities and cities with a population of more than 500,000 will have HSR access, and adjacent areas will form a 3-h HSR circle. There are HSR projects in various countries (Belgium, Brazil, France, Germany, Portugal, and the USA). The HSRs cannot only save time and improve reliability for passengers (Hensher, 2011) but also allow jobs and labor force through the extension of accessibility range and expansion of the labor market brought about by the improvement of transportation level, bringing a wide range of regional economic benefits (Vickerman et al., 2013). With the continuous growth of the regional economy, people's demands for various infrastructure and basic services are also growing. In China, the difficulty and high cost of getting medical service is a long-standing problem that plagues doctors and patients. A large amount of high-quality medical care is concentrated in larger cities and hospitals, and people's demand for the medical and health resources has not been fully met. Since the problems of lack of and unreasonable allocation of medical resources still exist, the purpose of this study was to examine the relationship between the opening of China's HSR and the allocation level of medical resources in cities along the route, and to test whether the opening of high-speed railways can effectively improve the level of urban medical resources and optimize the spatial distribution of urban medical resources.

Rus and Nombela (2007) analyzed the actual construction; maintenance and rolling stock costs; potential time savings; and expected demand growth of European HSR lines, and proposed that HSR constructions have certain social benefits. Among the existing studies related to HSR, scholars pay most attention to the impact of the opening of HSR on economic growth. Vickerman and Ulied (2006) believe that in the short term, the time saved by passengers should lead to a direct increase in productivity. In the long run, the improvement in accessibility brought about by the creation of HSR links will expand the market area, improve the implicit competitiveness and productivity of enterprises in newly connected areas, and attract new economic activities. Guo et al. (2020) investigated the impact of the Beijing–Guangzhou HSR (BGHSR) on urban economic development by using night-time light data from 2002 to 2018 and found that the construction of HSR has had a considerable positive impact on the economy of first-tier cities (such as Beijing and Guangzhou) and new first-tier cities (such as Zhengzhou, Wuhan, and Changsha). Based on the perspective of regional heterogeneity, Zhang et al. (2020) evaluated the impact of HSR from the aspects of HSR existence, network coverage, service quality, and fairness. They argued with their analysis that HSR construction can directly or indirectly affect regional employment, wages, and economic growth space, so as to reshape the economic spatial layout.

From the perspective of medical treatment, the supply of medical resources is an important factor affecting public health. Existing studies show that the transportation infrastructure construction can increase the supply of urban medical resources, effectively reduce transportation costs, optimize the allocation of medical resources, and improve the geographical accessibility of medical and health infrastructure to improve people's health status (Airey, 2007; Bell, 2012). Levinson (2010) talks about how HSR lines can create a larger effective area, thus affecting the regional distribution of infrastructure. In China, Yuze et al. (2020) introduced HSR as a core explanatory variable. Based on the data of China's health and older adult care follow-up survey, it was found that the opening of HSR can improve the health level of residents along the line by reducing the access time between cities, improving the accessibility of medical resources, accelerating the flow and agglomeration of medical resources, and promoting the regional economic development. At present, there is still a large gap in the research on the impact mechanisms by which HSR affects public health, and there is still a lack of research on the impact of HSR opening on the allocation of urban medical resources. This study regards the opening of high-speed railways as a quasi-natural experiment, uses the multi-time point double difference method to explore the impact of the opening of high-speed railways on the allocation level of urban medical resources, and analyses the transmission mechanism of the impact of the opening of high-speed railways on the allocation level of urban medical resources by constructing an intermediary effect model.

The remainder of this study is structured as follows: The second part is theoretical analysis and research hypothesis, the third part is data and model setting, the fourth part presents the empirical results and analysis, the fifth part introduces the intermediary effect model for mechanism analysis, and the sixth part presents conclusions and policy recommendation.



THEORETICAL ANALYSIS AND RESEARCH HYPOTHESIS

Transportation development affects medical and health resources through its indirect effects. This study mainly analyses the impact of the opening of HSR on the level of medical resources from two angles, namely, government behavior, and resource agglomeration.


Government Behavior

It is the expectation of the people and the responsibility of the government to have a sense of security for the older adults and have medical care for the sick. The government's importance in social infrastructure and basic service activities is unique. At the same time, governmental investment and financing for high-speed railway projects play an important role (Guha et al., 2014). The opening of HSR will have an impact on government behavior in the opening area, and then improve the regional medical and health environments. Specifically, the opening of HSR will promote the economic growth of cities along the route, and economic growth will guarantee the level of regional medical resources. As a regional large-scale transportation infrastructure, HSR has a positive impact on the economic development of cities along the route by optimizing resource allocation and promoting industrial restructuring (Yang et al., 2019). Economic development will promote the increase in public health budget expenditure of local governments and provide a strong guarantee for the improvement of local medical and health environments; second, to seize the great opportunity brought by the opening of HSR, local governments will strengthen the location advantage of the opening area and improve the regional business environment through various actions. The medical and health environments is an important component of regional social security, and the government has stepped up efforts to improve local medical and health conditions based on strengthening regional advantages and retaining talent, including increasing policy support for medical and health undertakings and increasing financial expenditure, thus improving the medical and health conditions in the areas where HSR is opened. The government has effectively improved the allocation level of regional medical resources through fiscal expenditure, which directly affects the level of regional health human resources and health facilities resources.



Resource Agglomeration

The opening of high-speed railways promoted the flow and concentration of medical resources in the region, and the efficiency of resource allocation was significantly improved. On the one hand, the opening of high-speed railways improves the accessibility between regional cities, and on the other hand, the effect of medical treatment in different places will promote medical institutions to improve the level of medical allocation. Compared with other modes of travel, high-speed railways have advantages in cost performance, travel time, and comfort, and are the first choice for most people to travel long distances. According to the data of the Industry Information Network, the turnover of HSR passengers in the entire market has increased from 1% in 2008 to 20% in 2018, and there is room for further increase in the future. Therefore, the opening of HSR has created conditions for residents in areas with insufficient medical resources to go to medical institutions farther away for treatment, and with the increase in the number of people who come to see a doctor, the medical institutions will also increase the investment in medical human resources and support medical infrastructure. On the other hand, the opening and operation of HSR created conditions for the rapid flow of medical staff between regions and effectively improved the medical health level in the areas where the HSR was opened. For example, in the COVID-19 outbreak in 2020, HSR have played an important role in transporting prevention and control personnel, epidemic prevention, and living materials for severe epidemic areas such as Wuhan, Hubei Province. As a means of passenger transport, HSR promotes the redistribution of labor force among regions and is also accompanied by the phenomenon of service industry agglomeration (Delaplace, 2011). The agglomeration of both labor force and service industry in the cities where the HSR is opened will improve the local medical demand to a certain extent. To meet this demand, local medical institutions will increase their investments in medical and health resources.

Based on this analysis, this study argues that the opening of a HSR will improve the level of medical and health resources in cities along the route through government actions and resource agglomeration mechanisms. From a classification point of view, medical resources include soft and hard resources. Among them, medical and health soft resources refer to intangible resources that are difficult to quantify, such as medical science and technology, education, health information, and health regulations, while the hard resources of medical and health care are tangible resources, such as medical and health manpower and material resources. The HSR effect promotes the latter more directly. Therefore, this study proposes the following research hypotheses:

Hypothesis 1: The opening of HSR improves the density of human resources in urban health.

Hypothesis 2: The opening of HSR increases the resource density of urban sanitation facilities.




RESEARCH DESIGN


Model Setting

To investigate the impact of HSR construction on the allocation level of medical resources in China, this study takes the cities that opened HSR in a certain year from 2008 to 2018 as the treatment group and the cities that did not open HSR as the control group, and empirically analyzed the impact of HSR opening on the allocation level of urban medical resources by using the multi-point double difference method. To eliminate individual differences, individual effects are added to the multi-point dual-difference model. The model was set as follows:
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where HDRIdoctor refers to the resource density index of doctors (practicing doctors and practicing assistant doctors), HDRIbed indicates the bed resource density index of hospitals, and α0 and β0 are constant terms; Dit is the virtual variable of the policy of opening HSR, which is 1 for cities with HSR and 0 for cities without HSR; Zit represents the control variable; μi indicates the individual fixed effect, which controls individual differences in prefecture-level cities; and τi represents the effect of time fixation, which controls the maintenance of certain variables in a given time, where εit is the standard residual term.



Description of Data Sources and Variables
 
Data Sources

In this study, the panel data of prefecture-level and larger cities in China from 2008 to 2018 (excluding Hong Kong, Macao, and Taiwan) were used. To ensure robust empirical results, cities with missing data, such as Sansha, Danzhou, Lhasa, and Shigatse, were excluded. Finally, 280 cities were selected as the basic sample and the whole city data were used instead of the municipal district data, and the HSR opening city and HSR opening time data were obtained from the China Railway Yearbook and the website of the State Railway Administration. Other data were obtained from the China Urban Statistical Yearbook (2008–2018), China Statistical Yearbook (2008–2018), and the EPS database. To eliminate heteroscedasticity, the absolute value variables are treated as logarithms in this study, and the descriptive statistics of the main variables are shown in Table 1.


Table 1. Descriptive statistics of main variables.
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Description of Variables
 
Interpreted Variables

In this study, we refer to the research of Lee (2006); the health resources density index (HRDI) is selected as the evaluation index of health resources, and the medical resources level of each prefecture-level city is measured by the doctor resource density index (HDRIdoctor) and bed resource density index (HDRIbed). The HRDI value is the geometric mean of health resources per thousand population and per square kilometer, which reflects the comprehensive level of population distribution and geographical distribution of health resources. The specific calculation method is as follows:
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Explanatory Variables

Opening of HSR (Dit) This study selects the policy dummy variable of the HSR opening as the explanatory variable and sets Dit = di*dt, where di is the individual dummy variable, the cities with HSR are the treatment group (di = 1), and the cities without HSR are the control group (di = 0). Here, Dt is a time dummy variable, and the year after the HSR is opened is dt = 1, and the year without the HSR is dt = 0. The interactive term (di × dt, i.e., Dit) represents the virtual variable of the city after the opening of the HSR, which is the core explanatory variable that this study focuses on, and its coefficient can reflect the differential influence of the opening of the HSR on the treatment and control groups. Table 2 shows the opening of HSR in 280 sample cities from 2008 to 2018.


Table 2. Opening of high-speed rail from 2008 to 2018.
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In this study, the policy dummy variable of the HSR opening is selected as the explanatory variable, and Dit = di × dt is set. Here, Di is an individual virtual variable, the cities with HSR are the treatment group (di = 1), and the cities without HSR are the control group (di = 0); Dt is a time dummy variable, and the year after the HSR is opened is dt = 1, and the year without the HSR is dt = 0. The interactive term (di × dt, that is, Dit represents the virtual variable of the city after the opening of the HSR, which is the core explanatory variable that this study focuses on, and its coefficient can reflect the differential influence of the opening of the HSR on the treatment and control groups. Table 2 shows the opening of HSR in 280 sample cities from 2008 to 2018.



Control Variables

Population Size. Population size is an important factor that affects the allocation of medical resources. When studying the scaling relationship between medical resources and population in cities of different sizes in China, we found that doctor density and bed density index increased linearly in the same direction with the size of urban population. In this study, the logarithm of the city's total population at the end of the year (lnpopu) is selected as a measure of population size.

Per Capita Economic Levels. Usually, the higher the level of economic development, the better is the infrastructure construction and the higher is the level of medical resource allocation. The per capita economic level of cities directly affects the level of urban medical resource allocation. In this study, the logarithm of the city's per capita GDP (lngdpp) was selected to measure the per capita economic level.

Administrative Area. The area of urban administrative divisions is one factor that affects the level of urban medical allocation. The supply of medical resources is related to the size of urban areas, while the area of urban administrative divisions affects the density of medical and health resources. In this study, the administrative division area (lnsq) was obtained from the logarithm of the land area of the urban administrative divisions.

Government Behavior. In this study, government behavior is regarded as an intermediary variable, and the government promotes the rational allocation of urban medical and health resources by increasing policy support for medical and health undertakings and increasing fiscal expenditure. The different regions have different levels of economic development, and the government's financial expenditure on medical care is also affected; in this study, the fiscal expenditure of prefecture-level city government is taken as the concrete index to measure government behavior, and the logarithm of fiscal expenditure is taken and expressed by lnFE.






EMPIRICAL RESULTS


The Benchmark Regression

Table 3 shows the benchmark regression results of the impact of HSR opening on the allocation level of medical resources in prefecture-level cities across China. In the multi-time to (empirical test of the impact of HSR opening on health human resources, Models (1)–(4) explore the impact of HSR opening on health human resources, and Models (5)–(8) explore the impact of HSR opening on healthcare resources.


Table 3. Estimation results of benchmark regression model.
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Models (1), (3), and (4) contain the core explanatory variables to be investigated in this study. Model (3) is a mixed regression and model (4) is a bidirectional fixed-effect regression model which controls the year and individual effects. Model (2) is the regression result of the controlled and explained variables. It can be seen from Table 3 that in columns (1)–(4), the coefficient sign of the core explanatory variable Dit is basically consistent with the significance level, and the control variables population size, per capita economic level, and the administrative division area are all significant at the 1% level. The coefficient sign of all variables in this study has not changed, indicating that the policy dummy variable of HSR opening and the variables such as population size and per capita economic level have passed the significance test, and the estimation result is relatively stable. Specifically, the regression coefficient of the core explanatory variable Dit is positive from Models (1)–(4), and it is significant at the 1% level, which indicates that the opening of the HSR can positively promote the doctor resource density in cities along the route, and the opening of HSR will increase the health of human resources in cities, which is consistent with hypothesis 1. In the model, the controlled variables, population size, and per capita economic level, have positive effects on doctor resource density; that is, the larger the urban population size and the higher the per capita economic level, the higher the doctor resource density; however, the area of administrative divisions has a negative impact on the doctor resource density of each prefecture-level city. The symbol of the coefficient of the control variables is consistent with the conclusions of previous studies; to some extent, it reflects the rationality of the model setting in this study.

In an empirical study on the impact of the opening of HSR on the bed resource density in various prefecture-level cities, the regression results are similar to the doctor resource density. The settings of Models (5)–(8) correspond to columns (1)–(4), respectively, and will not be repeated. There is no change in the sign of the coefficients of the core explanatory variable Dit and the control variable, it shows that the virtual variables of HSR opening policy, population size, per capital economic level, and other variables have passed the significance test. The regression results show that the coefficient of the core explanatory variable Dit is significantly positive at the 1% level from Models (5)–(8), which indicates that the opening of HSR is positively correlated with the bed resource density of the hospitals along the line, and the opening of the HSR will increase the resources of urban health facilities, which is in accordance with Hypothesis 2.



The Robustness Test
 
Parallel Trend Test

Using the traditional double difference method to analyze the policy assumes that the interpreted variables of the treatment group and the control group have a common trend; that is, the medical resource density of all cities has a parallel trend before the opening of the HSR. Otherwise, the double difference result is meaningless, and this condition is also applicable to the multi-point double difference method. To test the parallel trend hypothesis, in this study, an observation window period of 12 years before and after the opening of the HSR is selected, and the virtual variables of the first 6 years and the last 6 years after the opening of the HSR are included in the regression model.

Figures 1, 2 show the parallel trend and dynamic change of doctor resource density and bed resource density, respectively, and their overall trends are consistent. The figure shows the estimated coefficient and 95% confidence interval of the virtual variables in each year during the observation window. It can be seen that the correlation coefficient between carbon emissions and policies in the first 6 years of HSR opening is close to 0. This shows that the doctor resource density and bed resource density of the treatment and control groups have a common trend before the implementation of the HSR opening policy, which means that there is no pre-correlation between the opening of the HSR and the level of medical resources. In the 6 years after the HSR, the correlation coefficients are all positive, and the absolute value of the correlation coefficients increases with time, which shows that the opening of the HSR can obviously promote the doctor resource density and bed resource density, and the longer the opening of the HSR, the greater the promotion effect.


[image: Figure 1]
FIGURE 1. Parallel trend and dynamic change of doctor resource density.



[image: Figure 2]
FIGURE 2. Parallel trend and dynamic change of bed resource density.


As shown in the figure, the doctor resource density and bed resource density began to increase significantly in the fourth year after the opening of the HSR, and the rising trend gradually expanded in the following 3 years, indicating that the effect of the opening of the HSR on improving the level of medical resources lags behind. The reason for this lag effect may be that the opening of HSR brings the economic growth effect of cities first, which will lead to the concentration of capital, labor, and other factors, and at the same time, it affects the fiscal expenditure behavior of the city government that opened the HSR. The rise in the level of medical resources caused by government actions requires a process. Therefore, it takes a long time for the opening of HSR to affect the medical resources level of HSR cities, and there is usually a time lag of 2–3 years.



Spatial DID

High-speed rail is a spatialized product. The traditional difference-in-difference model is prone to serious multicollinearity between dummy variables and cross terms. From the perspective of spatial measurement, the opening of high-speed rails will not only affect the medical resources of the city, but also affect the medical resources of surrounding areas through positive or negative external effects. In view of this, based on the traditional difference-in-difference model and fully considering the avoidance demand of spatial multicollinearity, this study constructs a spatial DID autoregressive model to more comprehensively, systematically and accurately measure the temporal and spatial differences in the allocation of medical resources after the opening of high-speed rails. The specific model is shown in Equation (5):
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where, ρSAR is the spatial correlation coefficient of the model; π' is the spatial weight matrix after row random standardization, which is calculated by constructing the distance function based on the reciprocal of the spatial distance between provinces (straight line distance between the centers of two provinces); ξ' is the time weight matrix after row random standardization, which is calculated according to the ratio of Moran index in each year; π' and ξ'. The row random standardization processing method of is that each element is divided by the sum of all elements of the corresponding row; ⊗ is the Kronecker product sign of the matrix. This study mainly refers to the method of (Qiao and Hudson, 2018) in the setting of spatio–temporal weight matrix. The matrix formed by ξ'⊗π' is an NT × NT order endogenous space–time weight matrix with variable time effect.

Tables 4, 5, respectively, show the global Moran index test results of the number of doctors and the number of beds of the explained variables. It can be seen that the global Moran index of the number of doctors and the number of beds from 2008 to 2018 is >0, and both passed the significance test, indicating that there is a robust and significant positive spatial correlation between the level of medical resources among cities in China. Spatial geographical distance is an important factor affecting the spatial correlation of medical resources in China. There is spatial spillover between geographically adjacent cities, but with the shortening of time distance by means of transportation, the spatial correlation of medical resources is gradually weakening.


Table 4. Global Moran index of explained variable (HDRIdoctor).
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Table 5. Global Moran index of explained variable (HDRIbed).
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Table 6 reports the empirical results of spatial DID model. It can be seen from columns (2) and (4) that the spatial correlation coefficient of the impact of the opening of high-speed railway on medical resources is significantly positive at the level of 1%, indicating that the opening of high-speed rails has a significant positive spatial spillover effect, which has a positive impact on the surrounding areas while improving the level of medical resources in the city. Under the spatial DID model, the empirical results of the opening of high-speed rails on the level of medical resources are still robust.


Table 6. Estimation results of spatial DID model.
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Reduce the Sample

In this section, the robustness of the basic regression is tested by changing the sample size. During the observation period from 2008 to 2018, some prefecture-level cities have opened HSR, but as of 2018, there are still cities that have not opened HSR. Therefore, this study removes the cities that have not opened HSR from the basic samples and reduce the number of samples. As shown in Table 7, Models (1) and (2) eliminate the regression results of cities without HSR, and the regression coefficient of the main explanatory variable Dit is still significant, which shows that the research results of this study are robust to some extent.


Table 7. Regression estimation results of robustness test.
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Add Lag Variables e the Sample

Considering that there is a certain time lag in the impact of the opening of the HSR on the level of medical resources, this study regresses the main explanatory variable that the opening of HSR lags by one stage. Models (3) and (4) in Table 7 show the regression results of one-stage lag, and the regression coefficient of lag variable Lag_Dit is significant at the 1% level. This is consistent with the result of the basic regression, which shows that the result of the basic regression is robust and provides a robust test.




Regional Heterogeneity Test

To further study the difference in the impact of the opening of the HSR on the level of medical resources, this section also estimated such impact from the level of combining regions and whether they are provincial capitals and cities with separate plans (see Table 8).


Table 8. Regional heterogeneity evaluation results of the impact of HSR opening on doctor resource density based on multi–time double difference model.
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From Models (1)–(3), 280 cities at the prefecture level and above were divided into three categories according to China's geographical location. The results show that the regression coefficient of the core explanatory variable Dit is positively significant at the 1% level in eastern cities and 10% in western cities, indicating that the opening of HSR has positively promoted the doctor density in eastern and western cities; however, the opening of HSR has a greater impact on the increase of doctor density in eastern cities than in western cities. In central cities, the regression coefficient of Dit is not significant, indicating that this study has not found that the opening of HSR can promote doctor density in central cities. Models (4) and (5) distinguish 280 cities at the prefecture level and above according to whether they are provincial capitals or cities with separate plans, which are divided into provincial capitals, cities with separate plans, and other cities. According to the regression results, the opening of HSR has a significant positive effect on the increase in health human resources in provincial capitals and cities with separate plans, and the regression coefficient of the core explanatory variable Dit is significant at the 1% level; for the other cities, the impact of the opening of HSR on their health human resources is not significant.

Combining the two classifications, the opening of the HSR has the most significant promotion effect on health human resources in the eastern provincial capitals and cities with separate plans. This result also confirms the hypothesis that the opening of HSR affects the level of medical resources in the opening cities through government actions and resource agglomeration. We generally believe that the economic level of eastern China, provincial capitals, and cities with separate plans is higher than that of central and western cities and non-provincial capitals and cities with separate plans. The economic growth effect of the opening of HSR on large cities in eastern China is greater than that of medium and small HSR cities in central and western China. Economically developed areas usually provide local residents with higher public goods and services with higher fiscal expenditure levels. Therefore, for provincial capitals and cities with separate plans in the east, the opening of the HSR will affect government fiscal expenditure behavior through economic growth, and the it will increase its fiscal expenditure on medical and health care, thereby significantly improving the level of medical resources in this area. At the same time, the eastern cities and provincial capitals attract various elements with their superior geographical locations. The resource agglomeration effect of the opening of the HSR on eastern and provincial capitals is greater than that of central and western cities, so the medical resource agglomeration effect of the opening of HSR on eastern and provincial capitals will be more obvious.




MECHANISM ANALYSIS

The opening of HSR mainly affects the level of medical resources in HSR cities through government actions. The economic growth effect caused by the opening of HSR will increase the fiscal revenue of HSR cities; accordingly, the fiscal expenditure on basic services such as medical care will also increase, and the government will influence the allocation of medical resources through its fiscal expenditure on medical care. Therefore, the opening of HSR will affect the level of medical resources in HSR cities.

In this study, referring to Wen et al. (2004), aiming at the mechanism of the impact of the opening of HSR on the level of urban medical resources, an intermediary effect model is set up, and the government behavior of the HSR city government (expressed by government financial expenditure) is used as an intermediary variable for analysis. The specific regression model is set as follows:
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Equation (6) studies the impact of HSR opening on the financial expenditure of HSR cities, and (7) represents the impact of government financial expenditure on the resource density of urban doctors. The meanings of the specific variables and indicators are the same as those of the basic regression model discussed here.

Table 9 shows the regression results of government behavior as an intermediary effect, and Models (1)–(3) are the regression results of these three formulas. The regression coefficient of Dit, the main explanatory variable of Model (1), is significant at the level of 1%, which shows that opening HSR has played a positive role in promoting government financial expenditure, and the opening of HSR has increased the financial expenditure of HSR city governments. In model (2), The regression coefficient of the main explanatory variable lnFE is very significant, which shows that the government financial expenditure is significantly related to the doctor resource density, and the more the government financial expenditure, the greater the doctor resource density in the city. In model (3), two explanatory variables, government financial expenditure, and the opening of HSR, exist concurrently. The results show that the regression coefficient of financial expenditure of the intermediary variable is significant at the 1% level. However, the regression coefficient of variable Dit of HSR opening is not significant, which indicates that government behavior can be used as an intermediary variable that affects the level of medical resources, and the opening of HSR affects the level of medical resources in cities with HSR opening through government behavior.


Table 9. Regression results of mediation effect.
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CONCLUSION AND POLICY SUGGESTIONS

Transportation is an important factor affecting the level of regional medical resources. The opening and popularization of HSR affects social and economic development, acts on the government's behavior, and affects the level of regional medical resources. By analyzing the panel data of 280 cities at the prefecture level and above in China from 2008 to 2018, a multi-time double difference model was used to explore the impact of opening HSR on the level of urban medical resources, and its mechanism was further analyzed through the intermediary effect model.

The findings are as follows: (1) The opening of HSR will increase the doctor resource density and hospital bed resource density in cities, and improve the overall level of medical resources in cities, and this influence has a time lag of about 3 years; that is, the density of urban medical resources increased significantly in the fourth year after the opening of HSR, and the increasing trend expanded further after that. (2) Government behavior plays an intermediary role in the impact of the opening of the HSR on the level of medical resources, and the opening of HSR increases the fiscal expenditure of cities along the route. However, the increase in government financial expenditure will play a positive role in promoting the level of medical resources. At the same time, the resource agglomeration caused by the opening of HSR has promoted the level of urban medical resources to a certain extent. (3) The impact of opening HSR on the level of medical resources is different in eastern, central, and western regions. Among all the cities in China, its influence on the eastern cities is more remarkable. In provincial capitals and cities with separate plans, the opening of HSR has obviously improved the level of medical resources, while in other cities, the impact was relatively small. From the research conclusion of this study, we can obtain the following policy enlightenment: Pay attention to the role of the opening of HSR in influencing urban medical resources through government fiscal expenditure, continue to intensify the construction of HSR networks, improve the coverage rate of HSR networks, and further enhance the level of medical resources and basic health services in cities where HSR is opened.

Second, it is necessary to fully understand the diffusion effect of provincial capitals and other big cities, shorten the time distance between cities by using HSR, promote the linkage development of health industries in urban agglomerations and urban circles, provide people with better medical products and health services, and encourage health practitioners to spread to surrounding cities, so as to optimize the resource allocation effect of HSR.

Third, we can promote the rational regional allocation of medical resources with the help of the layout and opening of HSR. There is a problem of uneven distribution of medical resources in China, and the level of medical resources in central and western China is obviously weaker than that in eastern China. Therefore, the central and western cities should take advantage of the opening of HSR to strengthen the construction of transportation infrastructure and optimize the location conditions of cities along the route; promote the concentration of regional medical resources and attract the inflow of health human resources, so as to alleviate the problem of uneven distribution of medical resources.
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