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Article 

Research on the Impact of Economic Growth on 
Population Health in the Yangtze River Economic Belt 
Within the Context of a Low-Carbon Economy 
Bu Shengjuan and Shen Haijun, Jiang Linxi, Xu Pei and Li Jie * 

School of Health Economics and Management, Nanjing University of Chinese Medicine, Nanjing 210023, 
Jiangsu Province, China 
* Correspondence: li_li_2013@126.com  

Abstract: This paper establishes a double fixed effect spatial lag model to empirically analyze the panel data of 
11 provinces and cities in the Yangtze River Economic Belt from 2012 to 2021 and discusses the impact of 
economic growth on the health level of residents in the context of low-carbon economy. River Economic Belt 
from 2012 to 2021 and discusses the impact of economic growth on the health level of residents in the context 
of low-carbon economy. It finds that there is a significant spatial positive correlation between economic growth 
and the health level of residents in the Yangtze River Economic Belt. finds that there is a significant spatial 
positive correlation between the economic growth and the health level of residents in 11 provinces and cities 
in the Yangtze River Economic Belt from 2012 to 2021 and discusses the impact of economic growth on the 
health level of residents in the context of low-carbon economy. It finds that there is a significant spatial positive 
correlation between the per economic growth and the health level of residents in 11 provinces and cities in the 
Yangtze River Economic Belt, and there is a significant negative spillover effect on the health level of residents 
affected by other variables; Under the background of low-carbon economy, the economic growth of the Yangtze 
River Economic Belt has a significant promoting Under the background of low-carbon economy, the economic 
growth of the Yangtze River Economic Belt has a significant promoting effect on the health level of residents; 
From the perspective of control variables, the direction and degree of impact of each control variable on 
residents' health level vary. And based on this, feasible suggestions are proposed. 

Keywords: low-carbon economy; economic growth; residents' health level; yangtze river economic 
belt 

 

1. Introduction 

The Yangtze River Economic Belt (YREB) encompasses 11 provinces and municipalities, 
including Shanghai, Jiangsu, Hubei, and Sichuan, and spans China's east, west, and central regions. 
It accounts for 21% of the country's watershed area, is rich in natural resources and unique 
ecosystems, and is home to more than 40% of the population (Xi Jinping., 2018) It is a major strategic 
development area in China and a key watershed for promoting green transformation (Liu et al., 2023). 
It is a major strategic development area in China and a key watershed for promoting green 
transformation, and its economic development and environmental conditions have important 
impacts on human physiological functions and psychological states (Sun et al., 2020). The economic 
development and environmental conditions have important impacts on human physiological 
functions and psychological status. Meanwhile, in order to profoundly implement the Outline of the 
Development Plan for the Yangtze River Economic Belt and the requirements of the 14th Five-Year 
Plan, the National Development and Reform Commission (NDRC) prepared the Implementation 
Plan for the Development of the Yangtze River Economic Belt under the 14th Five-Year Plan in April 
2021, which aims to promote the green and innovative development, regional synergistic 
development, and human-industry cooperation in the Yangtze River Economic Belt. It aims to 
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promote the green and innovative development of the Yangtze River Economic Belt, the synergistic 
development of the region, and the coordinated development of human beings and nature. 

In view of this, this paper combines the requirements of the low-carbon economy background 
to carry out research on the impact of economic growth on the health level of residents in the Yangtze 
River Economic Belt. This paper utilizes STATA 17 software to conduct spatial econometric analysis 
to reflect the spatial autocorrelation of the health level of residents in the Yangtze River Economic 
Belt, and puts forward countermeasures and suggestions that can be used for reference by studying 
the extent to which the state of economic growth and other influencing factors in the context of a low-
carbon economy of the Yangtze River Economic Belt have an impact on the health level of residents. 
This is of great significance for promoting the decarbonization and greening of the Yangtze River 
Economic Belt and enhancing the health level of the residents in the Yangtze River Economic Belt. 

2. Theoretical Foundation and Literature Review 

2.1. Grossman Health Production Theory Functions 

Grossman's theoretical function of health production is an innovative study of the health 
economy that Grossman launched in 1972 based on the results of his predecessor (Grossman, 1972) 

.The model has become a standard model for the study of health, and the concept of health capital 
was first introduced. The model has become a standard model for studying health, and for the first 
time introduced the concept of health capital(Liu et al., 2019) and pointed out that health capital is 
affected by factors such as age, gender, environment, education, income, and conditions of medical 
and health services(Li Hu et al., 2019). In addition, he first formulated this concept in the form of a 
model to study the optimal amount of health demanded when utility is maximized by introducing 
health as a consumer investment good into the consumer utility function(Cao et al., 2019). He also 
used the function to estimate the degree of influence of each factor on health capital, and concluded 
that increasing health capital can effectively improve individual productivity and increase their 
working hours(Wang, 2019). It is argued that increasing health capital can effectively improve 
individual productivity and increase their working hours. However, health capital is still subject to 
depreciation over time, so in order to maintain health capital and improve health, individuals need 
to invest in health through health insurance services, health care services, and other means(Bu, 2021). 
In order to maintain health capital and improve health, individuals need to invest in health through 
health insurance services, health care services, etc. 

2.2. Literature Combing 

2.2.1. Low Carbon Economy 

It is widely recognized that the term low carbon economy first appeared in the 2003 UK energy 
white paper, Our Energy Future: Creating a Low Carbon Economy(Chen, 2022). It is widely 
recognized that the term low carbon economy first appeared in the 2003 UK Energy White Paper - 
Our Energy Future: Creating a Low Carbon Economy. Many scholars in China have defined the 
connotation of a low carbon economy, basically believing that a low carbon economy is an economic 
model based on low energy consumption, low emissions and low pollution(Zhang et al., 2008). For 
example, some scholars also believe that low carbon economy is an economic model based on low 
energy consumption, low emission and low pollution. For example, some scholars also believe that 
low carbon economy is an economic model that realizes a certain degree of carbon productivity and 
human development under certain carbon emission conditions, with three major characteristics of 
low carbon emission, high carbon productivity and phasing, and its main purpose is to control 
greenhouse gas emissions(Feng et al., 2016). Its main purpose is to control greenhouse gas emissions. 
Some scholars believe that low carbon economy is a systematic project, i.e., an economic development 
model that is mainly aimed at reducing carbon consumption and emission and forming an organism 
with green development and recycling development in order to cope with or mitigate global climate 
change(Lv et al., 2021). The low carbon economy is a systematic project. Similarly, some scholars put 
forward a similar viewpoint that green low-carbon development is essentially an all-round change 
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involving the concept of development, production mode, lifestyle and so on(Duan, 2019). The same 
point is also made by scholars who believe that green low-carbon development is essentially an all-
round change involving the concept of development, production mode and lifestyle. Other scholars 
believe that the essence of a low-carbon economy is to improve carbon productivity, i.e., for every 
unit of carbon dioxide emitted, it is necessary to produce more GDP, that is to say, to reduce the 
intensity of carbon emissions; or the efficient utilization of energy, cleaner production, and the use of 
energy(He, 2009); or the efficient utilization of energy, clean energy development, and the pursuit of 
green GDP(Wu et al., 2011). Although there are differences in the expression of the scholars' definition 
of the connotation of a low-carbon economy, they all agree that it can promote the realization of the 
goals of climate improvement and low-carbon green economic development. 

2.2.2. The Impact of Economic Growth on the Health of the Population 

At present, there has been a large accumulation of studies related to economic growth on the 
health level of the population, and many scholars believe that economic growth has a significant 
impact on the health level of the population, but the direction of the impact is different. Some scholars 
believe that economic growth has a significant positive impact on the health of the population. For 
example, some scholars find that economic growth has a positive impact on the health of the 
population in the first stage with the help of segmented modeling and the establishment of a 
cointegration regression model (Sun et al., 2016) For example, some scholars have found that 
economic growth has a positive effect on the health of the population in the first stage with the help 
of segmented model and the establishment of cointegration regression model (Li et al., 2018). Other 
scholars believe that economic growth has a positive effect on the health of the population and 
conclude that livelihood incentives greatly enhance this effect (Cen et al., 2022). The study concludes 
that livelihood incentives will greatly enhance this effect. However, some scholars draw on the theory 
of health production function and find that economic growth in the Yangtze River Economic Zone 
does not necessarily have a positive impact on the health of the population(Xu et al., 2018). Some 
scholars believe that there is an inverted U-shaped relationship between economic growth and 
population health at the national level (Li et al., 2018). Some scholars also believe that there is an 
inverted U-shaped relationship between economic growth and population health at the national 
level. 

In addition, many scholars in the study of the impact of economic growth on the health level of 
the population found that there is regional heterogeneity in the degree of its impact. Some scholars 
have utilized the entropy power method and introduced the coupling theory to find that China's 
regional economic development has a higher degree of influence on the health level of the population, 
and the coupling and coordination of the two has a large difference between the regions (Chen et al., 
2022). Some scholars have found that there are significant regional differences in the impact of 
economic growth on the health of residents in the Yangtze River Economic Zone, with the health 
benefits of economic growth in the upper reaches of the Yangtze River significantly higher than those 
in the middle and lower reaches of the Yangtze River (Xu er al., 2018). Some scholars have also found 
that economic agglomeration in different regions of East and West China has both positive and 
negative impacts on public health, showing regional heterogeneity (Zeng, 2021). Some scholars have 
also found that the impact of economic agglomeration on public health is both positive and negative 
in different regions of China, showing regional heterogeneity. 

After combing through the literature, it is found that many scholars mostly use GDP or GDP per 
capita as an indicator of economic development level or economic growth, and few researchers have 
taken environmental governance factors into account in GDP per capita. Therefore, this paper uses 
GDP per capita in the context of low-carbon economy to reflect the economic growth of the Yangtze 
River Economic Belt, and uses spatial econometric modeling to explore its impact on the health level 
of the population. 
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3. Research Design  

3.1. Model Construction and Variable Data Selection 

Considering that there may be spatial correlation in the health level of the residents in the 
provinces and cities of the Yangtze River Economic Zone due to geographic proximity, convenient 
transportation, and economic growth, and that the traditional econometric model cannot reflect the 
spatial interaction effect, which may lead to the problems of incomplete and inaccurate modeling and 
biased estimation results, and thus adopting a spatial econometric model that can reflect the spatial 
and temporal effects of the panel data and the spatial autocorrelation relationship. Therefore, 
adopting a spatial econometric model that can reflect the spatial and temporal effects of panel data 
and the spatial autocorrelation can make the model setting more reasonable, better reflect the spatial 
and temporal evolution of the health level of the residents in the Yangtze River Economic Zone, and 
study the influence of various factors on the health level of the residents. The model can better reflect 
the characteristics of the spatial and temporal evolution of the health level of residents in the Yangtze 
River Economic Zone and study the influence of various factors on the health level of residents. 

In this regard, this paper draws on Grossman's health production theory function, and in order 
to explore the impact of economic growth on residents' health level in the context of low-carbon 
economy, this paper takes economic growth in this context as one of the factors affecting residents' 
health, and refers to the theoretical results of Xu Xinglong and other scholars to construct the 
following preliminary model (Xu et al., 2018). The theoretical results of scholars, construct the 
following preliminary model: 𝐻௜௧ = 𝛼0 + 𝛼1𝐸௜௧ + 𝛼௡𝑥௜௧ + 𝜇௜௧ + 𝜀௜௧                  (1) 
where.𝐻௜௧ denotes the health level of the population in province i in year t;𝐸௜௧ denotes the economic 
growth of province i in year t in the context of a low-carbon economy;𝑥௜௧  denotes other control 
variables;𝜇௜௧ denotes other spatial effects;𝜀௜௧ denotes the randomized disturbance term;𝛼଴ denotes 
the intercept;𝛼ଵ ,,𝛼௡ denotes parameters to be estimated, reflecting the extent to which economic 
growth and other control variables affect population health levels in a low-carbon context. 

Then, the explanatory variable in the model is the health level of the population. The health level 
of the population reflects the healthiness of the physiological functions and psychological state of the 
inhabitants of a region or country, as well as the degree of physiological and psychological 
compatibility with the social environment, which is generally measured by indicators such as the 
average life expectancy, the population mortality rate, the maternal mortality rate, the neonatal 
mortality rate, and the incidence of infectious disease (Li et al ., 2022). Considering the accessibility 
and operability of the data, this paper refers to Xu Xinglong et al.(2018) and Xiao Quan et al(2021). 
This paper refers to the method adopted by scholars to express the average life expectancy (𝑒𝑥𝑝𝑙 ) 
(years) to represent the health level of residents in 11 provinces and cities in the Yangtze River 
Economic Belt, in which the missing values are obtained by interpolation. 

Second, the core explanatory variable is economic growth (𝑎𝑔𝑑𝑝 ) ($/person). Economic growth 
reflects the growth in total output of a region or country from that achieved in the previous period, 
reflecting the scale of economic development and the rate of economic growth, and is usually 
measured by GDP and GDP per capita. In order to accurately reflect the economic growth of 11 
provinces and cities in the Yangtze River Economic Belt under the background of low-carbon 
economy, this paper refers to Liu Xiaoyan(2021), Feng Xiaohua et al(2022), Li Jiakai et al(2021) and 
Liu Na et al(2015) and Liu Na et al. In order to accurately reflect the economic growth of 11 provinces 
and cities in the Yangtze River Economic Belt under the background of low-carbon economy, this 
paper refers to Liu Xiaoyan, Feng Xiaohua et al. The specific formula is as follows (see Appendix 1 
for the calculation process and results): 𝐺ீ஽௉ ௣௘௥ ௖௔௣௜௧௔ ௕௬ ௣௥௢௩௜௡௖௘ ௔௡ௗ ௖௜௧௬ = ீ೅ೝೌ೏೔೟೔೚೙ೌ೗ ಸವುିீೇೌ೗ೠ೐ ೚೑ ೝ೐ೞ೚ೠೝ೎೐ ೏೐೛೗೐೟೔೚೙ିீಶ೙ೡ೔ೝ೚೙೘೐೙೟ೌ೗ ೎೚ೞ೟ೞ்௢௧௔௟ ௣௢௣௨௟௔௧௜௢௡ ௜௡ ௣௥௢௩௜௡௖௘௦ ௔௡ௗ ௠௨௡௜௖௜௣௔௟௜௧௜௘௦  (2) 

Finally, this paper references Zhao et al (2018) and Yang Sihan et al(2020) scholars' research 
results, the selected control variables include demographic characteristics variables and healthcare 
service conditions variables. The demographic variables include the degree of aging in each province 
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and city (𝑜𝑙𝑑 ) and education level (𝑒𝑑𝑢 ). Healthcare service condition variables include the number 
of health technicians (𝑑𝑜𝑐  ) (10,000 people) and the number of medical and health institutions 
(ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙  ) (units). The education level is expressed in terms of the average number of years of 
schooling in each province and city (see Appendix 1 for the calculation formula and results); the aging 
level is expressed in terms of the proportion of elderly people aged 65 and above, which is the ratio 
of the number of people aged 65 and above in the sample survey to the total number of people in the 
sample survey; other data can be obtained directly from statistical yearbooks (Xu et al., 2018). Other 
data can be obtained directly from statistical yearbooks. 

In addition, considering the nonlinear relationship, non-normal distribution, and 
heteroskedasticity, this paper takes the logarithm of the average life expectancy, GDP per capita, the 
number of health technicians, and the number of health care institutions(Xu et al., 2018).In 2012, 
China introduced policies on supporting small and micro enterprises, encouraging private capital 
such endogenous power, increasing the PM2.5 detection index, and gradually opening the work 
related to urban and rural medical insurance for major diseases, which is of great significance to 
promote economic growth and improve the health of residents. Therefore, this paper takes the panel 
data of the 2012-2021 China Statistical Yearbook (2013-2022) and the provincial and municipal 
statistical yearbooks of the Yangtze River Economic Belt as the basic data, and carries out the spatial 
econometric model correlation analysis using STATA 17. 

Descriptive statistics for specific variables were analyzed as Table 1 As shown, it can be seen that 
the standard deviations of the logarithm of economic growth, the logarithm of health technicians, the 
logarithm of healthcare institutions and the education level of the Yangtze River Economic Belt are 
large, which indicates that most of the data of these four categories of variables have a large gap 
between them and their respective means, indicating that the 11 provinces and municipalities of the 
Yangtze River Economic Belt have had relatively large changes and variations of these four indicators 
over the 10-year period from 2012 to 2021. And the standard deviation of the logarithm of the health 
level of the residents of the Yangtze River Economic Belt and the degree of aging is smaller, which 
indicates that the gap between most of the data of these two types of variables and their respective 
mean values is smaller, indicating that the 11 provinces and cities in the Yangtze River Economic Belt 
have smaller changes and differences in these two indicators during the 10-year period of 2012-2021. 

Table 1. Descriptive statistical analysis of variables. 

Variable 

classification 
variant average value 

(statistics) 

standard 

deviation 

minimum value 
maximum 

values 

explanatory 

variable 

Health level of the 

population (𝑙𝑛𝑒𝑥𝑝𝑙 ) 
4.34 0.04 4.25 4.43 

Core 

explanatory 

variables 

Logarithm of 

economic 

growth(𝑙𝑛𝑎𝑔𝑑𝑝 ) 

10.85 0.50 9.63 12.04 

control variable 

Degree of aging (𝑜𝑙𝑑 

) 
0.12 0.03 0.08 0.20 

Log of health 

technicians (𝑙𝑛𝑑𝑜𝑐 ) 
3.43 0.43 2.56 4.24 

Logarithm of health 

care institutions 

(𝑙𝑛ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙 ) 

10.28 0.66 8.49 11.34 
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Educational level 

(𝑒𝑑𝑢 ) 
9.13 0.83 7.63 11.74 

3.2. Spatial Autocorrelation Test 

First of all, the spatial weight matrix is set up, which includes four types: neighbor matrix, 
geographic distance and inverse geographic distance matrix, economic matrix and economic 
geography matrix, because the geographic distance between regions is an important factor affecting 
the spatial distribution of the economy and factors of production.[41] Because the geographical 
distance between regions is an important factor affecting the spatial distribution of economic and 
production factors, this paper adopts the inverse geographic distance matrix, which is obtained by 
calculating the inverse of the square of the distance between two places, and the specific formula is 
as follows: 

𝑊�� = ൝ 1ௗ೔ೕ2     ,    𝑖 ≠ 𝑗
0         ,    𝑖 = 𝑗                            (3) 

where  𝑑௜௝  is the geographic distance between the two regions of province i and province j. The 
spatial correlation between the two regions decreases with increasing distance (Yu, 2022). Then the 
spatial weight matrix can be defined as(Li, 2020): 

𝑊௡×௡ = ൮ 0 𝑤12 ⋯ 𝑤1௡𝑤21⋮𝑤௡1

0 ⋯ 𝑤2௡⋮ ⋱ ⋮𝑤௡2 ⋯ 0
൲                   (4) 

Second, the spatial autocorrelation test is conducted using the spatial weight matrix, which 
includes the global spatial autocorrelation test and the local spatial autocorrelation test. The global 
spatial autocorrelation test reflects the spatial correlation between the overall economic growth and 
the health level of the population in the Yangtze River Economic Belt in 2012-2021 under the 
background of low-carbon economy; the local spatial autocorrelation test reflects the spatial 
correlation characteristics of the economic growth and the health level of the population under the 
background of low-carbon economy between a certain province in 11 provinces and cities in the 
Yangtze River Economic Belt and other different provincial regions(Zhao et al., 2022). 

3.2.1. Global Spatial Autocorrelation Test 

The global spatial autocorrelation test is calculated using the global Moran's I index test as 
follows (Li, 2020) : 𝐼 = ∑ ∑ ௐ೔ೕ(௫೔ି௫̅)(௫ೕି௫̅)೙ೕస1

೙೔స1 ௌ2 ∑ ∑ ௐ೔ೕ೙ೕస1
೙೔స1

                         (5) 

Of these, the𝑥௜ and𝑥௝ denote the data of a variable, i.e., log GDP per capita or log average life 
expectancy, for province (city) i and province (city) j. The data of a variable, x𝑥̅ is the mean of the 
variable data x;𝑆ଶ is the variance of x;𝑊௜௝ denotes the spatial inverse geographic distance weight 
matrix; n is 11, indicating that there are 11 provinces and municipalities(Zhao et al., 2022). The 
Moran's I index takes values between -1 and 1. When the index is greater than 0, it indicates that an 
indicator shows positive correlation among regions, with high values neighboring high values and 
low values neighboring low values; when the index is less than 0, it indicates that an indicator shows 
negative correlation, with high values neighboring low values; and when the index is equal to 0, it 
indicates that there is no spatial correlation for a given indicator, and the spatial distribution is 
random(Wang et al., 2023). 

By Table 2 It can be seen that the values of global Moran's index showed a weak downward 
trend under the inverse geographic distance matrix from 2012 to 2021, and the spatial autocorrelation 
was weakened, but overall the global Moran's indexes of the health level of the residents and the 
economic growth of 11 provinces and municipalities in the Yangtze River Economic Belt from 2012 
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to 2021 showed a significant positive spatial correlation, which indicated that the spatial econometric 
model could be used. 

Table 2. Global Moran Index values for population health and economic growth in the Yangtze River 
Economic Zone, 2012-2021. 

variant Level of health of the 

population 

Economic growth 

2012 0.144*** 0.168*** 

2013 0.144*** 0.163*** 

2014 0.147*** 0.154*** 

2015 0.141*** 0.141*** 

2016 0.135*** 0.134*** 

2017 0.133*** 0.137*** 

2018 0.129*** 0.150*** 

2019 0.128*** 0.141*** 

2020 0.113*** 0.133*** 

2021 0.188*** 0.140*** 
Note: *** indicates significant at the 1% level; ** indicates significant at the 5% level; * indicates significant at the 
10% level. 

3.2.2. Local Spatial Autocorrelation Test 

The local spatial autocorrelation test is represented by a local Moran's I scatter plot with 
the following equation (Li, 2020): 𝐼 = (௫�ି௫)തതതௌ2 ∑ 𝑊௜௝(𝑥௝ − 𝑥̅)௡௝ୀ1                       (6) 

Moran's I scatterplot has four types of spatial linkages. The first type is high - high agglomeration 
type in the first quadrant, which exhibits positive spatial correlation, the second type is low - high 
agglomeration type in the second quadrant, which exhibits negative spatial correlation, the third type 
is low - low agglomeration type in the third quadrant, which exhibits positive spatial correlation, and 
the fourth type is high - low agglomeration type in the fourth quadrant which exhibits negative 
spatial correlation (Zhao et al., 2022). The fourth category is the fourth quadrant high - low 
agglomeration type showing spatial negative correlation. 

 
Figure 6. Localized Moran scatter plot of the logarithm of the health level of the population in the 
Yangtze River Economic Zone, 2012. 
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Figure 7. Localized Moran scatterplot of the health level of the population in the Yangtze River 
Economic Zone in 2021. 

 
Figure 8. Localized Moran scatterplot of economic growth in the context of the low-carbon economy 
in the Yangtze River Economic Zone, 2012. 

 

Figure 9. Localized Moran scatterplot of economic growth in the context of a low-carbon economy in 
the Yangtze River Economic Belt, 2021. 

By Figure 6 and Figure 7 it can be seen that the local Moran scatterplot of the health level of the 
residents in the Yangtze River Economic Zone produces a weak change during the 10-year period, 
and the logarithm of the average life expectancy in Anhui exhibits an obvious low-high clustering 
characteristic in 2021. The scatters of most provinces and cities are distributed in the first and third 
quadrants, which are spatially positive correlations. The first quadrant is the clustering of high 
resident health level provinces and cities and high resident health level provinces and cities, mostly 
in the lower reaches of the Yangtze River Economic Belt; the third quadrant is the clustering of low 
resident health level provinces and cities and low resident health level provinces and cities, mostly 
in the upper reaches of the Yangtze River Economic Belt. By Figure 8 and Figure 9 it can be seen that 
the provinces with better economic development in the context of low carbon are characterized by 
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agglomeration, mostly in the downstream area; the provinces and cities in the middle reaches are 
mostly characterized by low-high agglomeration and high-low agglomeration, which is a spatial 
negative correlation; and the provinces and cities in the downstream area are mostly characterized 
by low-low agglomeration, which is a spatial positive correlation. 

3.3. Model Selection 

The Lagrangian LM test was first performed. If the LM spatial error is significant and the LM 
spatial lag is not significant, the spatial error model (SEM) is used; if the LM spatial error is not 
significant and the LM spatial lag is significant, the spatial lag model (SAR) is used; and if both are 
significant, the spatial Durbin model (SDM) is used. The results of the correlation test are shown in 
Table 3 shown, the LM test results show that the spatial lag coefficient is significant at the 1% level, 
but the spatial error coefficient is not significant, so the spatial lag model (SAR) is chosen. 

Table 3. Model selection test results. 

Test Methods ratio P-value 

LM-Spatial error 1.812 0.178 

LM-Spatial lag 15.524*** 0.000 

HAUSMAN Inspection 10.75* 0.0966 

LR test (both or ind) 47.02*** 0.0000 

LR test (both or time) 310.36*** 0.0000 
Note: *** indicates significant at the 1% level; ** indicates significant at the 5% level; * indicates significant at the 
10% level. 

Secondly, HAUSMAN test was conducted. The test results show that its P-value is significant at 
the 10% level and the original hypothesis is rejected, so the fixed effects model is selected. Finally, the 
LR test is conducted to select the optimal model by comparing the double fixed effect model and 
individual fixed effect model as well as the double fixed effect model and the time fixed effect model, 
and the test results show that both P-values are significant at the 1% confidence level, so the double 
fixed effect model is selected. In summary, the double fixed effects spatial lag model should be 
selected. 

Referring to Wang Yantao et al. (2023) and Shen Hui (2021)'s research results, the specific 
formula for the double fixed-effects spatial lag model is: 𝑙𝑛𝑒𝑥𝑝𝑙௜௧ = 𝛼0 + 𝜌𝑊௜௧𝑙𝑛𝑒𝑥𝑝𝑙௝௧ + 𝛼1𝑙𝑛𝑎𝑔𝑑𝑝௜௧ + 𝛼2𝑜𝑙𝑑௜௧ + 𝛼3𝑙𝑛𝑑𝑜𝑐௜௧ + 𝛼4𝑙𝑛ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙௜௧ + 𝛼5𝑒𝑑𝑢௜௧ +𝑢௜ + 𝛿௧ + 𝜀௜௧ (7) 
where 𝑊௜௧  denotes the spatial weight matrix;𝑊௜௧𝑙𝑛𝑒𝑥𝑝𝑙௝௧  denotes the neighboring province j to 
province i's𝑙𝑛𝑒𝑥𝑝𝑙௝௧ has a significant influence on the𝑙𝑛𝑒𝑥𝑝𝑙௜௧ the interaction effect of j;𝜌 denotes the 
spatial lag coefficient of the explanatory variables;𝑢௜ denotes individual fixed effects;𝛿௧ denotes time 
fixed effects;𝜀௜௧ denotes residual terms. 

4. Empirical Results and Analysis 

4.1. Analysis of Baseline Regression Results 

In this paper, we use STATAB 16 software to estimate the regression of the double fixed effects 
spatial lag model, and the results are as follows Table 4 shown. 
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Table 4. Benchmark Regression Estimates of the Double Fixed Effects Spatial Lag Model (SAR) for 
the Yangtze River Economic Belt, 2012-2021. 

variant regression 

coefficient 

Standard 

deviation of 

coefficients 

Z-value P-value 

𝑙𝑛𝑎𝑔𝑑𝑝 0.027*** 0.009 2.90 0.004 𝑜𝑙𝑑 -0.120*** 0.038 -3.12 0.002 𝑙𝑛𝑑𝑜𝑐 0.030*** 0.008 3.55 0.000 𝑙𝑛ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙 -0.014* 0.007 -1.90 0.058 𝑒𝑑𝑢 -0.001 0.002 -0.51 0.608 𝜌 -0.712*** 0.210 -3.40 0.001 
Note: *** indicates significant at the 1% level; ** indicates significant at the 5% level; * indicates significant at the 
10% level. 

The explanatory variables of economic growth status and the number of health technicians have 
significant p-values at the 1% level and positive regression coefficients, then it indicates that 
increasing GDP and the number of health technicians in the context of a low-carbon economy can 
effectively increase average life expectancy and improve the health of residents in the Yangtze River 
Economic Zone; The P-values of aging degree and the number of medical and health institutions  are 
significant at the 1% level, and the regression coefficients are negative, which indicate that increasing 
the proportion of elderly people aged 65 and above and the number of medical and health institutions 
will significantly reduce the average life expectancy and inhibit the improvement of the residents' 
health level. The education level has a negative regression coefficient but is not significant, indicating 
that the education level does not have a significant inhibitory effect on the health level of residents. 

4.2. Decomposition of Spatial Effects 

by Table 4 It can be seen that the spatial lag coefficient of the explanatory variable of the health 
level of the residents of the Yangtze River Economic Belt𝜌 The value of the spatial lag coefficient is -
0.712, and its P-value is significant at the 1% level, which indicates that the double-fixed spatial lag 
model constructed in this paper has validity, and there is a significant negative spillover effect on the 
health level of residents in the 11 provinces and cities of the Yangtze River Economic Belt in China, 
i.e., the enhancement of the health level of residents in the neighboring provinces and cities inhibits 
the enhancement of the health level of the residents in this province and city. However, considering 
that the regression coefficient value of the spatial interaction term is not enough to be used directly 
to discuss the marginal effects of the economic growth status of neighboring provinces and cities in 
the Yangtze River Economic Belt and other influencing factors on the health level of residents in the 
province and city, and that simple regression results to analyze the spatial spillover effect between 
regions are also prone to misestimation. Therefore, in order to avoid weakening the influence of 
spatial spillover effects between regions, this paper adopts partial differential decomposition to 
analyze the total marginal effect into direct effect and indirect effect (Zhao, 2022). In this paper, 
(Zhang, 2022). the total marginal effect is analyzed by partial differential decomposition, which 
divides the total marginal effect into direct effect and indirect effect, and the direct effect, indirect 
effect and total effect are used to reflect the economic growth of 11 provinces and cities of the Yangtze 
River Economic Belt under the background of low-carbon economy, as well as the influence of other 
control variables on the health level of the residents. The direct effect reflects the impact of economic 
growth and other control variables on the health of the residents in these provinces and cities; the 
indirect effect reflects the impact of economic growth and other control variables on the health of the 
residents in the neighboring provinces and cities; and the total effect reflects the combined impact of 
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economic growth and other control variables on the health of the residents in the Yangtze River 
Economic Belt. The specific results are as follows Table 5 The results are shown in Table 5: 

Table 5. Decomposition of the effects of the double fixed-effects spatial lag model (SAR) for the 
Yangtze River Economic Belt, 2012-2021. 

variant 
direct effect indirect effect aggregate effect 

ratio P-value ratio P-value ratio P-value 𝑙𝑛𝑎𝑔𝑑𝑝 0.029*** 0.005 -0.013** 0.023 0.016*** 0.005 𝑜𝑙𝑑 -0.128*** 0.001 0.056*** 0.007 -0.072*** 0.004 𝑙𝑛𝑑𝑜𝑐 0.032*** 0.000 -0.014*** 0.007 0.018*** 0.001 𝑙𝑛ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙 -0.014** 0.050 0.006* 0.083 -0.008* 0.058 𝑒𝑑𝑢 -0.001 0.593 0.000 0.621 -0.001 0.583 
Note: *** indicates significant at the 1% level; ** indicates significant at the 5% level; * indicates significant at the 
10% level. 

By Table 5 It can be seen that the direct, indirect and total effects of economic growth, the degree 
of aging, the number of health technicians, and the number of medical and health institutions on the 
health level of the population in the Yangtze River Economic Belt are all significant, and the direct 
and indirect effects are heteroscedastic, which indicates that there is a masking effect, i.e., the effect 
of one of the four variables on the health level of the population will be affected by the other 
variables(Yang et al., 2022). The direct effect and indirect effect are all significant, and the direct and 
indirect effects are heteroscedastic. Since the direct and indirect effects are heteroscedastic, the effect 
of these variables on the health level of the population will be canceled out to a certain extent, but the 
total effect is still significant, so the masking effect is relatively weak. On the one hand, it may be due 
to the fact that high energy-consuming and high-emission enterprises need to invest more costs to 
realize the innovation of energy-consuming and emission technologies in order to comply with the 
relevant policy requirements, which may damage the interests of enterprises in the short term (Du, 
2022). On the other hand, it may be due to the change in people's views on childbirth and marriage 
in recent years, which makes the implementation of the relevant policies enacted by the state to 
alleviate the problem of demographic imbalance unsatisfactory. The existence of the "masking effect" 
also suggests that the positive impact of economic growth on the health level of the population can 
be enhanced by rationally controlling the degree of aging, the number of health technicians and the 
number of medical and health institutions. 

Analyzing from the perspective of direct effect of economic growth in the Yangtze River 
Economic Zone, its regression coefficient on the health level of the residents is 0.029, and it is 
significant at 1% level, indicating that when other conditions are certain, for every 1% increase in per 
capita GDP in this province and city, the average life expectancy of this province and city will increase 
by 0.029%, i.e., the economic growth in the province and city has a promotional effect on the health 
level of the residents of the province and city; and from the perspective of indirect effect, its regression 
coefficient on residents' health level is -0.013, which is significant at 5% level, i.e., when other 
conditions are certain, for every 1% increase of GDP per capita in the surrounding provinces and 
cities, the average life expectancy in this province and city will decrease by 0.013%, which means that 
the economic growth in the surrounding provinces and cities will inhibit the health level of the 
residents in this province and city, and the probable reason for this is that economic growth in the 
surrounding provinces and cities is accompanied by environmental pollution and spillover, which 
will reduce the health level of the residents in this province and city. spillover, thus reducing the 
health level of residents in this province and city; analyzing from the perspective of total effect, its 
regression coefficient on the health level of residents is 0.016, with a significant P-value at the 1% 
level, indicating that from an overall point of view, if other conditions remain unchanged, for every 
1% increase in the per capita GDP of the Yangtze River Economic Belt, the average life expectancy of 
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the Yangtze River Economic Belt will increase by 0.016%, i.e., the economic growth of the Yangtze 
River Economic Belt is able to significantly improve the health level of its residents. The results of the 
direct and total effects of economic growth on residents' health are consistent with the findings of 
Zhou Jing et al.(2018) The results of the direct and total effects of economic growth on residents' 
health are consistent with the findings of Zhou Jing and other scholars. 

Analyzing from the perspective of direct effect and total effect of aging degree, its regression 
coefficients on the health level of residents are -0.128 and -0.072 respectively, and are significant at 
1% level, indicating that when other conditions are certain, for every 1 unit increase in the aging 
degree of the province and city, the average life expectancy of the province and city will be lowered 
by 0.128%; and for every 1 unit increase in the aging degree of the Yangtze River Economic Belt as a 
whole, the average life expectancy will be lowered by 0.072%. Average life expectancy in the Yangtze 
River Economic Zone will decrease by 0.072% for every 1 unit of increase in the aging degree in the 
province and city, i.e., the increase in the aging degree in the province and city has an inhibitory effect 
on the health level of the residents in the province and city, as well as the overall aging degree of the 
Yangtze River Economic Zone has an inhibitory effect on the health level of the residents. Analyzed 
from the perspective of indirect effect, its regression coefficient is significantly positive at the 1% level, 
with a specific value of 0.056, indicating that when other conditions remain unchanged, an increase 
of 1 unit in the aging degree of the surrounding provinces and cities will increase the average life 
expectancy of the province and cities by 0.056%, which means that the aging degree of the 
surrounding provinces and cities has a significant role in promoting the health level of residents in 
the province and cities. In reality, older residents may not be able to obtain health knowledge and 
information in a timely and effective manner, and have a lower level of health literacy (Tang et al., 
2021) and thus the aggravation of the aging problem will have a negative impact on the health level 
of residents in a province or city in the Yangtze River Economic Belt or in the whole. 

Analyzing from the perspective of direct effect of the number of health technicians, the 
regression coefficient of the number of health technicians on the health level of the residents is 0.032, 
and it is significant at 1% level, indicating that when other conditions are certain, for every 1% 
increase in the number of health technicians in the province, the average life expectancy of the 
province and city increases by 0.032%, that is to say, the increase in the number of health technicians 
of the province has a promotional effect on the health level of the residents of the province and city. 
effect perspective, its regression coefficient is significantly negative at the 1% level, indicating that 
the increase in the number of health technicians in the surrounding provinces and cities has a 
significant inhibitory effect on the health level of residents in this province and city. Analyzed from 
the perspective of total effect, the regression coefficient is 0.018, which is significant at 1% level, 
indicating that the increase of the number of health technicians in the Yangtze River Economic Zone 
as a whole has a significant promotion effect on the health level of its residents. This result that the 
number of health technicians has a positive effect on the health level of residents is consistent with 
the findings of Gong Shengsheng et al.(2020) This result is consistent with the findings of Gong 
Shengsheng et al. 

Analyzing the direct and total effects of the number of medical and health institutions, the 
regression coefficients of the number of medical and health institutions on the health level of the 
residents are significantly negative at the 5% and 10% levels, indicating that the number of medical 
and health institutions in the province and city has a significant inhibitory effect on the health level 
of the residents of the province and city, as well as the number of medical and health institutions in 
the Yangtze River Economic Belt has a significant inhibitory effect on the health level of the residents 
of the Yangtze River Economic Belt as a whole. The reason for the inhibitory effect may be that there 
still exists the phenomenon of "emphasizing medical treatment over prevention" in the field of public 
health services, and although the number of medical and health institutions is increasing, the resource 
allocation of the prevention and control department is obviously insufficient, and the capacity of 
emergency prevention of diseases is weak, which can't effectively meet the high demand of residents 
for health (Xie, et al., 2023). The phenomenon of "prevention and control" has been observed in the 
medical and health care sector. Analyzing from the perspective of indirect effect, the regression 
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coefficient on the health level of the residents is 0.006, which is significantly positive at 10% level, that 
is, if other conditions remain unchanged, for every 1% increase in the number of medical and health 
institutions in the surrounding provinces and cities, the average life expectancy of the province and 
cities will increase by 0.007%, which indicates that the increase in the number of medical and health 
institutions in the surrounding provinces and cities can effectively supplement the medical resources 
to alleviate the dilemma of insufficient medical resources in the province and cities, thus helping to 
reduce the shortage of medical resources in the province and cities, and thus helping to improve the 
health of the residents. This shows that the increase in the number of medical and health institutions 
in the surrounding provinces and cities can effectively supplement medical resources, alleviate the 
shortage of medical resources in the province and cities, and thus help the residents of the province 
and cities to have a place to see a doctor, and promote the improvement of the health level of 
residents. 

Analyzing from the perspective of the total direct effect of educational level, its regression 
coefficient is negative, the possible reason is that the influence of educational level on the health level 
of the residents is affected by the joint action of many factors, although the improvement of 
educational level is conducive to improving the attitude of the residents towards medical services, 
but it will also increase the possibility of smoking and alcohol abuse (Guo et al., 2019). When the 
negative effect is greater than the positive effect, the education level will inhibit the health level of 
the residents to a certain extent. However, according to the results, the regression coefficients of the 
education level on the health level of the residents do not pass the significance test, which indicates 
that the education level of this province and the surrounding provinces and cities do not have a great 
influence on the health level of the residents in this province and cities; the education level of the 11 
provinces and cities in the Yangtze River Economic Belt does not have a great influence on the health 
level of the residents in the Yangtze River Economic Belt, either. The average years of education in 
the 11 provinces and cities in the Yangtze River Economic Belt are all at the junior and senior high 
school level during the 10-year period from 2012 to 2021, and the results are consistent with the 
findings of Guo Swei et al.(2019).The reason for this is that the education level is affected by factors 
such as the environment in which the residents grow up and their physical conditions, and it is likely 
that it is these factors that determine the health level of the residents, while there is no direct causal 
relationship between the education level and the health level of the residents. 

5. Conclusions and Recommendations 

5.1. Conclusion 

Based on Grossman's health production theory function, this paper considers that the factors 
affecting the health level of residents mainly include economic growth status, demographic 
characteristics, and medical and health service conditions, of which the economic growth status is 
expressed as per capita GDP in the context of low-carbon economy, so as to establish a spatial panel 
model. By determining the spatial weight matrix, spatial autocorrelation test, LM test, HAUSMAN 
test, and LR test on the basic panel data of 11 provinces and cities in the Yangtze River Economic Belt 
from 2012 to 2021, a double fixed-effects spatial lag model was finally established for empirical 
analysis, and the conclusions are as follows: 

(1) There is a significant positive spatial correlation between economic growth and residents' 
health level in all 11 provinces and cities in the Yangtze River Economic Belt, which shows the 
characteristics of high - high agglomeration and low - low agglomeration, while there is a significant 
negative spillover effect of residents' health level in 11 provinces and cities in the Yangtze River 
Economic Belt due to the combined influence of other variables. In this paper, by using Moran's I 
index, the global autocorrelation test on the panel data of the 11 provinces and cities in the Yangtze 
River Economic Belt, it is measured that the residents' health level of the 11 provinces and cities in 
the Yangtze River Economic Belt and the economic growth status in the context of low carbon both 
show significant spatial positive correlation from 2012 to 2021. Meanwhile, the local autocorrelation 
test is carried out by using Moran's I index scatterplot, in which most cities in the lower reaches of 
the Yangtze River are in the first quadrant, and most cities in the upper reaches of the Yangtze River 
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are in the third quadrant, which show the characteristics of high-high agglomeration and low-low 
agglomeration, respectively. In addition, with the help of double fixed-effects spatial lag model, this 
paper analyzes that there is a significant negative spillover effect in the health level of residents in 11 
provinces and cities in the Yangtze River Economic Belt in China, i.e., the health level of residents in 
the surrounding provinces and cities has an inhibitory effect on the health level of residents in this 
province and city. 

(2) Under the background of low-carbon economy, the economic growth of a province or city in 
the Yangtze River Economic Zone has a significant effect on the health level of the residents of that 
province or city, and despite the masking effect, its overall economic growth still has a significant 
effect on the health level of its overall residents, which indicates that economic growth can effectively 
improve the health level of the residents. 

(3) In terms of control variables, the number of health technicians, the degree of aging and the 
number of medical and health institutions in the Yangtze River Economic Belt have a significant 
impact on the health level of the population in terms of both direct and total effects, and the direction 
of the impact of both is the same. Among them, the number of health technicians has a significant 
promotion effect on the health level of residents, while the aging degree and the number of medical 
and health institutions have a significant inhibition effect on the health level of residents. However, 
due to the existence of the masking effect, the indirect effect and the direction of the influence of the 
two is different, the health level of residents of a province or city in the Yangtze River Economic Belt 
is positively affected by the degree of aging and the number of medical and health care institutions 
in the surrounding provinces and cities; at the same time, it is also affected by the economic growth 
in the context of the surrounding provinces and cities in the context of the low carbon and negatively 
affected by the number of health care technicians. The level of education has no significant effect on 
the health of the population. 

5.2. Recommendations 

5.2.1. Grasp the Opportunities of a Low-Carbon Economy and Pursue the Social Well-Being of  
the People 

Under the low-carbon background, the economic growth of the provinces and cities in the 
Yangtze River Economic Belt has a significant effect on the health level of the residents in the 
respective provinces and cities, but the economic growth is still affected by resource consumption, 
environmental pollution and natural disasters, etc. Therefore, improving the efficiency of resource 
utilization, reducing the pollutant emissions, and improving the construction of early warning 
system for natural disasters and the construction of the emergency response system can effectively 
improve the economic growth of the provinces and cities under the low-carbon background. 
economic growth in the context of low carbon in all provinces and cities. 

On the one hand, provinces and cities should firmly grasp the opportunities of the low-carbon 
economy and continuously increase the volume of their respective economies. In this regard, 
provinces and municipalities should insist on exploring their own characteristics in the context of a 
low-carbon economy, adapting to local conditions, strengthening economic restructuring, promoting 
the transformation and upgrading of the economic structure, and giving full play to the driving force 
of the advantaged industries in the provinces and municipalities. 

On the other hand, provinces and municipalities should continue to improve the living 
standards of their residents, so as to achieve both an increase in economic output and high economic 
growth. Provinces and cities can promote resource conservation and environmental protection 
through technological innovation, effectively implement environmental regulation measures, 
improve production efficiency, increase per capita GDP and raise per capita incomes, and 
continuously promote the health of residents in all provinces and cities under the premise of a low-
carbon economy. For provinces and cities prone to natural disasters, the Government should set up 
specialized early-warning and emergency response departments, continuously improve policies on 
natural disaster prevention, increase investment, and implement relevant countermeasures, such as 
the construction of earthquake-resistant houses and the laying of landslide nets. 
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5.2.2. Strengthening the Role of Provincial and Municipal Radiation and Promoting Coordinated 
Regional Development 

Most of the 11 provinces and cities in the lower reaches of the Yangtze River Economic Belt show 
a high level of economic growth and the health level of the residents with the characteristics of high 
level and high level of provincial and municipal agglomeration, while most of the upper reaches of 
the Yangtze River Economic Belt show the characteristics of low level and low level of provincial and 
municipal agglomeration, and only a small number of cities show the characteristics of high level and 
low level of provincial and municipal agglomeration. 

First, in response to the above results, provinces and cities should fully grasp their own 
characteristics and positioning. High-level provinces and municipalities can adhere to the principle 
of joint consultation, joint construction, joint sharing and win-win situation, and fully utilize their 
own economic, medical, scientific and technological advantages to complement those of low-level 
provinces and municipalities in various aspects. Under the premise of grasping the requirements of 
low-carbon economy, provinces and cities can promote the rational use of resources, the efficient flow 
of talents and the openness and transparency of information, and rely on the development of high-
quality regional economy to play the role of radiation driving to other provinces and cities. At the 
same time, provinces and cities should strengthen talent training and continuously improve the 
service system of medical and health institutions. 

Secondly, provinces and cities can also expand the scope of their radiation through the 
construction of important transportation hubs and the creation of improved logistics centers, further 
promoting the coordinated and balanced development of the upstream, midstream and downstream 
regions of the Yangtze River Economic Belt. By doing so, the provinces and cities will enhance the 
overall economic level and health of the residents of the Yangtze River Economic Belt by continuously 
reconciling the contradiction between the people's growing needs for a better life and the unbalanced 
and inadequate development. 

5.2.3. Increase Government Health Spending and Rationalize Industrial Agglomeration 

The previous data analysis part of the study concluded that there is a significant negative 
spillover effect on the health level of residents in 11 provinces and cities in China's Yangtze River 
Economic Belt, and the possible reason for this is that there is a talent aggregation effect between the 
more economically developed provinces and cities in the Yangtze River Economic Belt and the 
economically underdeveloped provinces and cities, i.e., the economically developed regions continue 
to attract excellent medical talents and healthcare and other healthcare industry agglomeration, 
which makes the healthcare human capital decline in some regions and the patients patients go out 
for medical treatment, and the local medical and health resources are not fully utilized, thus 
generating a significant negative spatial spillover effect(Liang et al., 2022). The negative spatial 
spillover effect is thus significant. 

In this regard, the relevant government departments in the provinces and cities of the Yangtze 
River Economic Zone can increase government expenditure on health, especially on medical 
personnel welfare and medical insurance, effectively pro\mote the introduction of talents, and solve 
the patients' worries about medical treatment, so that they can have a doctor to see the patients and 
be able to afford to see the patients. At the same time, the publicity department should organize and 
carry out more publicity and education on health; the health department should actively supervise 
and improve the preventive service part of the public health service, and step up the implementation 
of the optimization and rectification of the preventive department of the medical and health 
institutions, and play the role of "medical and preventive integration" synergistic effect, so that the 
residents have more health common sense, more health consciousness, more health! Healthy bodies. 

In addition, health and wellness industry clustering can promote the health of the population 
(Hu et al., 2019). Relevant departments can reasonably guide the health industry cluster to attract 
high-quality investment within and outside the province. Relevant departments can reasonably 
guide the health industry agglomeration, attract high-quality domestic and foreign investment, and 
at the same time actively strengthen cooperation with surrounding provinces and cities in the health 
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industry, optimize the allocation of resources, stimulate the positive spillover effect of the health level 
of residents in surrounding provinces and cities on the health level of residents in their own provinces 
and cities, so as to improve the overall health level of residents in the Yangtze River Economic Zone. 

5.2.4. Actively Responding to the National Call to Promote Long-Term Population Development 

From the conclusions of the previous study, it can be seen that the aging level of a province or 
city in the Yangtze River Economic Belt has become an inhibiting factor for the health level of the 
residents in that province or city, and the deepening of the aging level adds an obstacle to the 
improvement of the health level of the residents in that province or city, and at the same time, taking 
into account the reality that there will be a negative growth of the fertility-led population in China 
by the year 2022(Song et al., 2023). Therefore, reducing the degree of aging, increasing the fertility 
rate, and promoting the long-term development of the population are important measures to 
improve the health of the residents in the Yangtze River Economic Zone. 

First of all, the formulation and implementation of fertility policies should be more closely 
aligned with the actual living conditions of contemporary people and with their concepts of 
childbearing. Relevant government departments should continue to optimize fertility policies, 
advocate eugenics, and at the same time raise the level of childcare benefits. For example, they should 
protect the rights and interests of child-rearing mothers and establish a sound system of universal 
childcare services, so as to reduce the chances of childbirth and child-rearing (Yang, 2023). The 
government should also reduce the opportunity cost of childbearing and child rearing. Second, the 
relevant departments can provide subsidies for families with multiple children within the scope of 
the policy. For example, they can provide stepwise birth subsidies for tax and education to encourage 
births. Finally, in terms of public infrastructure construction, the needs of mother and child groups 
should be given full consideration. Provinces and municipalities can consider improving mother-
and-baby facilities in public places in terms of appearance, practicality and serviceability, so as to 
facilitate childcare and reduce the burden of childcare. 

Funding: General Project of Philosophy and Social Science in Colleges and Universities of Jiangsu Provincial 
Department of Education “Research on Factors Influencing the Health Literacy Level of Chinese Residents 
Based on Feasible Ability” (2021SJA0314); General Project of Humanities and Social Science Research of the 
Ministry of Education “Research on Paths and Measures to Realize a Highly Efficient Chinese Medicine 
Research on the Realization Path and Countermeasures of Building an Efficient Chinese Medicine Service 
System in China in the New Period” (23YJA630106). 
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