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Does public spending on sports 
improve people’s health? 
Empirical evidence from China

Cheng Yang *

Graduate School, Beijing Normal-Hong Kong Baptist University, Zhuhai, China

Background: Universal health is the foundation of human survival and a funda-
mental element for social and economic development. This study analyzes the 
theoretical basis of the impact of public sports expenditure on residents’ health, 
and based on the China Family Panel Studies data, uses a combination of macro 
and micro cross-sectional data to verify the relationship between public sports 
expenditure and residents’ health. It further explores the heterogeneous health 
effects of public sports expenditure from different groups’ perspectives.
Methods: The micro data of the families involved in the study selected the 
2014/2016 data of the China Family Panel Studies (CFPS) released by the China 
Social Science Survey Center of Peking University as the research sample. The 
Ordered Probit Model was used to analyze the impact effect of public sports 
expenditure on residents’ health.
Results: Firstly, public sports expenditure and mass sports expenditure can effec-
tively improve residents’ health, but other types of expenditures did not show 
significant results. This result remained valid after a series of robustness tests. 
Secondly, the health effect of public sports expenditure is heterogeneous. It 
significantly improves the health of high-income groups, low-education level 
groups, older adult groups, and rural groups. Finally, based on the empirical 
results, this study proposes corresponding policy recommendations to provide 
policy implications for managers to improve the health levels of different groups.
Conclusion: This study finds that public sports expenditure has a positive impact 
on residents’ health, but the promotion effect of public sports expenditure on 
residents’ health levels still varies to some extent. Therefore, in the future, it is 
necessary to continue to improve sports infrastructure construction, expand the 
coverage of public sports venues and fitness facilities, and promote the open 
sharing of community and school sports facilities. At the same time, it is neces-
sary to strengthen the supply of sports services for different groups, and ulti-
mately achieve the universalization of health promotion effects.
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1 Introduction

The health of all citizens is an important manifestation of a country’s comprehensive strength 
and a key indicator of social civilization and progress. In recent years, with the in-depth imple-
mentation of the “Healthy China 2030” planning outline, the national strategy of promoting fitness 
for all has been elevated to an unprecedented height (1). To smoothly implement the Healthy 
China strategy, the Communist Party of China and the state attach great importance to sports 
work, promote the development of sports, elevate national fitness to a national strategy, and 
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promote the in-depth integration of national fitness and national health 
(2). In China’s 14th Five-Year Plan, it is explicitly proposed to “build a 
sports power,” promote the forward movement of the health focus, 
improve the public service system for mass fitness, advance the construc-
tion of social sports venues and facilities, gradually establish and improve 
the public sports service system, provide guarantees for mass fitness, and 
lay a solid foundation for a healthy China (3). Based on China’s strategic 
deployment on sports and national health, the government has been 
continuously increasing public sports spending. According to the data 
from the Central Budget and Final Accounts Disclosure Platform of the 
Ministry of Finance of China, the expenditure on public services for 
national fitness has increased from 13.281 billion yuan in 2006 to 50.764 
billion yuan in 2020 over the past 15 years. The funds were mainly used 
in areas such as the construction of sports venues, mass sports activities, 
sports competitions, sports training, and sports diplomacy (4). The “2020 
National Sports Venue Statistical Survey Data” shows that the number of 
sports venues in China has reached 3.7134 million, including 871,200 
national fitness paths and 89,400 fitness trails (with a total length of 
209,300 kilometers), and the total area of sports venues is 3.099 billion 
square meters. The per capita sports venue area has increased from 1.03 
square meters in 2003 to 2.20 square meters, laying a solid venue founda-
tion for the healthy development of residents’ leisure (5). From the per-
spective of the focus of public sports expenditure, the early development 
of public sports in China focused on competitive sports to enhance the 
country’s influence, the political and diplomatic functions of external 
image promotion, and to bring honor to the nation. During this period, 
public sports expenditure was mainly used for the construction of large 
competition venues, sports training and sports training venues (6). With 
the development of the economy and the continuous improvement of 
people’s lives. People’s demands for a better life have become more diver-
sified and personalized. The pursuit of health has become even stronger. 
The sports industry has also adjusted its direction along with the devel-
opment of society to meet the demands of people’s lives. Competitive 
sports need to coordinate the development of mass sports, attach impor-
tance to leading and catalyzing mass sports, and expand in diversified 
directions such as fitness and entertainment, education and aesthetics.

According to existing literature research, economic factors are 
important factors influencing residents’ health. Studies have shown that 
economic factors can enhance residents’ health levels and have a positive 
effect on their health (7). On the one hand, mainly with the development 
of the economy and the continuous improvement of public service facili-
ties, residents have enjoyed a higher level of public services, thus enhanc-
ing their health. On the other hand, as the economic level rises, residents’ 
income also increases. The increase in residents’ income means that they 
can have better living conditions and nutrients. Therefore, the health 
level of the residents has been improved (8). In terms of policy analysis, 
scholars have, respectively, explored the extent to which policy imple-
mentation affects residents’ health from policy perspectives such as 
“urban and rural medical insurance” and “trade liberalization” (9). For 
example, Tang et al. (10) used the difference-in-differences model to 
study the impact of medical insurance policy pooling on the health of 
rural residents. The research results indicated that medical insurance 
policy pooling is conducive to improving the health level of rural resi-
dents. Chen and Wang (11) used the IV-probit model to study the impact 
of trade liberalization on residents’ health. However, the research results 
indicated that in regions where import tariffs were significantly reduced, 
the occurrence probabilities of hypertension, overweight and obesity 
among urban residents increased significantly, and the probability of 
good health decreased significantly. Relevant studies have explained 

from different perspectives that residents’ health is influenced by various 
macro policies and economic environments. However, sports, as a means 
of health investment, are both economical and effective (12). At present, 
there are relatively few studies on the relationship between public sports 
expenditure and residents’ health, especially lacking relevant theoretical 
foundations. There is a lack of theoretical basis for the direction of public 
sports expenditure that affects residents’ health. Therefore, this study 
explores why public sports expenditure affects residents’ health, attempt-
ing to discover its influencing mechanism and provide theoretical expan-
sion for the impact of public expenditure on residents’ health. The 
research breaks down public sports expenditure to explore whether the 
effects of each part of the expenditure on residents’ health are different. 
Conduct a classified study on the health heterogeneity effects of different 
groups, attempting to discover the health heterogeneity effects of public 
sports expenditure on various groups. Provide theoretical samples for the 
research on the impact of public sports expenditure on residents’ health.

2 Literature review

2.1 Research on the impact of public health 
expenditure on residents’ health

As medical and health care is the most direct factor affecting resi-
dents’ health, public health expenditure is an important indicator for 
measuring the level of medical and health care. Therefore, the impact 
of public health expenditure on residents’ health has also become a hot 
topic of scholars’ research (13). However, based on the research results 
of the existing literature, there is no unified conclusion on the relation-
ship between public health expenditure and residents’ health. Some 
scholars believe that public health expenditure has a promoting effect 
on residents’ health, and increasing public health expenditure can pro-
mote the improvement of residents’ health levels (14). Some research 
results also show that because the scale of government healthcare 
expenditure also has a spatial spillover effect, the state continuously 
invests in the public sector of healthcare. However, it is not the case that 
the more the government invests in the medical industry, the higher 
the health level will definitely be (15).

2.2 Research on the impact of public 
education expenditure on residents’ health

Most studies have confirmed that expanding public education 
expenditure can enhance the national education level (16). The higher 
the educational level of residents, the healthier their behaviors will be 
and the better their socio-economic conditions will be. Therefore, resi-
dents will have a higher level of health. Public education expenditure 
has a certain regulatory effect on the health benefits of education. 
Public education expenditure can indirectly enhance the health level 
of residents by improving their educational attainment. Moreover, the 
lower the educational level of the residents, the more obvious the indi-
rect regulatory effect of public education expenditure will be. However, 
the impact of public education expenditure on the health of residents 
with different household registrations varies. For rural residents, 
higher public education expenditure does not necessarily promote the 
health level of residents. Only in economically developed rural areas 
can higher public education expenditure promote the health level of 
residents (17).
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2.3 Research on the impact of social 
security expenditure on residents’ health

Social security expenditures mainly consist of expenditures on 
social insurance, social assistance, social welfare and other aspects. 
Social security is used to safeguard citizens’ basic living rights and 
interests. It reduces the income gap among different groups through 
secondary income distribution and ensures citizens’ expenditures in 
medical care, basic living and other aspects. Therefore, social security 
expenditure is to enhance residents’ living standards and their will-
ingness to seek medical treatment through the redistribution of 
income, thereby improving their health levels. Meanwhile, the health 
effects of social security expenditures vary among different groups 
(18). Research has found that social security expenditures have a sig-
nificant health effect on economically disadvantaged groups and the 
older adult. Compared with high-income groups, low-income groups 
are more dependent on social security expenditures and thus have a 
more significant correlation (19). Due to the current global aging 
situation, the older adult are the main audience for social security 
expenditures. The older adult population is a pure consumer popula-
tion, and their health conditions are greatly influenced by social secu-
rity expenditures.

2.4 Research on the impact of public 
environmental expenditure on residents’ 
health

Relevant research has found that public environmental expenditure 
is conducive to improving residents’ health (20). In terms of improving 
environmental quality, the government mainly makes financial inputs in 
two aspects: pollution control and environmental protection. Among 
them, environmental protection expenditures are more conducive to 
reducing pollution and improving environmental quality (21). The 
improvement of environmental quality brings about a cleaner ecological 
environment and a healthier lifestyle. A clean environment itself is ben-
eficial to residents’ health. In a beautiful environment, people will engage 
in more outdoor activities, further enhancing their health.

2.5 Research on the impact of public sports 
expenditure on residents’ health

The existing research mainly explores the issue of public sports 
expenditure from several perspectives such as scale and efficiency. 
From 1998 to 2021, the absolute scale of public sports expenditure in 
China has been on the rise. However, in terms of its proportion to the 
gross domestic product, its relative scale is decreasing (22). At pres-
ent, the overall scale of public sports expenditure in China is rela-
tively small. When compared with public education expenditure, 
public science and technology expenditure, and public medical and 
health expenditure, the proportions are all too small. Especially when 
compared with developed countries, there is still a considerable gap 
(23). Meanwhile, existing literature also studies the impact of sports 
facilities on residents’ health from the perspective of sports facilities 
and finds that convenient community sports infrastructure is condu-
cive to improving residents’ health. However, there is an imbalance 
between supply and demand in public sports infrastructure, which is 
not conducive to improving residents’ health (24).

From the existing research results, there are two different 
views on the impact of public expenditure on residents’ health. On 
the one hand, public expenditure can significantly enhance the 

health level of residents. This result is generally believed to be that 
increasing public expenditure can optimize infrastructure con-
struction, thereby facilitate residents’ lifestyles and improve their 
health levels. Krekel et al. (25) estimated the impact of the London 
Olympics on residents’ health. Through the use of the difference-
in-differences model, it was calculated that the hosting of the 
London Olympics reduced the intake of substances such as alco-
hol and improved the health levels of residents. This further veri-
fied the aforementioned conjecture. On the other hand, scholars 
believe that simply increasing public expenditure cannot continu-
ously improve the health level of residents, which is related to the 
operational capacity of public administrative departments. The 
same result is also reflected in public sports expenditure. 
Steckenleiter et al. (26) conducted a study on the impact of public 
expenditure on sports in Germany on the level of sports participa-
tion. Through geographical distance analysis, it was found that 
there was no significant improvement in sports participation 
among residents of different age groups.

Based on this, this paper utilizes the sample data of residents 
from 25 provinces in China, and the research subjects cover people 
with different characteristics in the three age groups of the older 
adult, middle-aged people and young people. Regression is con-
ducted on the overall expenditure and each part of the expenditure 
of public sports expenditure on the health of residents, and further 
analyze the impact of public sports expenditure on urban and rural 
areas, residents of different incomes and different age groups, 
attempting to explore the relationship and mechanism between 
public sports expenditure and the health level of residents.

3 Theoretical analysis and research 
hypotheses

3.1 The overall impact of public sports 
expenditure on residents’ health

The theory of responsible government holds that when the people 
grant it rights, the government must fulfill its duties and obligations 
well. Therefore, the government must actively respond to the 
demands of the people, take effective measures, and earnestly solve 
the problems that concern the people to ensure the interests of society 
(27). Guided by the theory of responsible government, improving the 
health level of residents is a major responsibility of the government. 
The government’s investment in public sports, provision of public 
goods to residents, and guarantee of residents’ right to enhance their 
own health through participation in physical exercise activities are 
manifestations of the government’s fulfillment of its duty to improve 
health (28). Firstly, the primary function of public sports expenditure 
is to provide tangible infrastructure and services. This involves build-
ing and maintaining physical spaces such as public sports facilities, 
community fitness trails, and park green spaces, as well as organizing 
mass sports events and community sports activities. These invest-
ments directly increase the supply of opportunities for residents to 
engage in physical exercise (29). At the same time, to ensure that 
these facilities operate effectively and encourage residents to continue 
using them, there needs to be implicit policies and institutional guar-
antees. This includes formulating scientific fitness plans, enacting 
laws and regulations to ensure the allocation of land for public sports 
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facilities and their openness, establishing a system of social sports 
instructors, and conducting publicity on sports health knowledge. 
These intangible services provide rules, guidance and motivation for 
the effective utilization of the physical facilities, ensuring that public 
investments are not left idle or ineffective (30). Therefore, the combi-
nation of tangible sports facilities and intangible sports services 
jointly influence the health-related behaviors of residents. Convenient 
facilities reduce the actual difficulties in exercising, while scientific 
guidance and an active community sports atmosphere can enhance 
residents’ motivation and skills for exercise (31). Finally, changes in 
physical activity lead to healthy outcomes. Regular scientific physical 
exercise can directly enhance physical fitness, prevent chronic dis-
eases, and relieve mental stress, thereby steadily converting participa-
tion in sports into the accumulation and improvement of personal 
health capital.

Hypothesis 1: Public sports expenditure can enhance the health 
level of residents.

3.2 The heterogeneous impact of public 
sports expenditure on residents’ health

Relevant studies have shown that the degree of impact of public 
sports expenditure on residents’ health is associated with group 
characteristics, urban and rural regional development, and income 
levels (32). There are differences in age, educational level and eco-
nomic level among social groups, which may lead to different 
impacts of public sports expenditure on the health levels of different 
social groups. Some studies have found that public expenditure has 
a more obvious promoting effect on the health level of the middle-
aged group, and has a greater impact on the sense of social fairness 
of the middle-aged and older adult, those with lower educational 
levels, and the upper-middle class. The improvement effect on 
groups with primary school education and below is relatively weak 
(33). From the perspective of the health production function, 
groups with a higher socioeconomic status tend to have a stronger 
ability to transform health. Not only can they make more effective 
use of public sports resources, but they also usually have better 
health knowledge and more active lifestyle choices, which enables 
the same level of public sports investment among these groups to 
generate greater health returns. On the contrary, although disad-
vantaged groups may have higher health needs, they are often lim-
ited by their ability to access resources and health literacy, and thus 
find it difficult to fully convert public sports services into actual 
health benefits (34). Meanwhile, there are practical disparities in 
economic development levels and sports facilities resources 
between urban and rural areas, which may lead to differences in the 
impact of public sports expenditure on residents’ health levels. Such 
differences are closely related to the long-standing urban–rural dual 
system in China (35). Cities have always been the focus of social 
public service resource allocation, while the proportion of public 
service resources in rural areas is relatively small, resulting in 
higher public expenditure in towns and cities, which may promote 
more obvious health effects. In addition, external differences such 
as geographical environment, resource environment and policy ori-
entation in regional development may also lead to differences in the 
impact of public sports expenditure on residents’ health.

Hypothesis 2: Public sports expenditure has heterogeneous 
effects on residents’ health.

4 Research design

4.1 Selection and explanation of variables

4.1.1 The explained variable

The explained variable in this article is the health of residents 
(Health). Self-rated health was adopted from the China Family Panel 
Studies (CFPS) database released by the Center for Chinese Social 
Sciences Survey of Peking University (36). The relevant question is 
on page 502 of the questionnaire: How do you think your health 
condition is? There are five levels of answers. It should be noted that 
self-assessed health can better reflect the health of residents at the 
micro level. It is generally believed that the early changes in the body 
cannot be well detected by medical means. And individual residents 
can judge whether their physical condition has changed through 
their own feelings. This self-perceived change can be reflected 
through self-assessment of health. Self-assessed health also repre-
sents the residents’ own understanding and perception of the sever-
ity of the disease, and even implies important contents closely related 
to the individual’s health change trajectory, such as the family medi-
cal history of the interviewed residents, making it more comprehen-
sive and all-round. At the same time, self-assessed health has a 
relatively high correlation with both physical health and mental 
health. It can comprehensively reflect the health of residents. 
Therefore, this article selects self-assessed health as the standard for 
measuring the health of residents.

4.1.2 Explanatory variable

The core explanatory variable of this study is public sports expen-
diture, which is the sports section of Culture and Sports Media under 
the classification of expenditure in the “Statistical Yearbook of China’s 
Sports Industry.” It is the total budget expenditure of the central and 
local governments for sports undertakings in each province. As the 
expenditure on sports in culture, sports and media accounts for nearly 
80% of the total expenditure of the sports system, and mass sports and 
sports venues in the expenditure on culture, sports and media are the 
parts that most directly affect the health of the masses, competitive 
sports are the factors that affect the mental health of the public. 
Therefore, the expenditure on sports in culture, sports and media was 
selected as the explanatory variable for public sports expenditure in 
this study. In addition, based on relevant literature and the expendi-
ture classification of the national sports system’s public budget in the 
“China Sports Statistical Yearbook,” public sports expenditures are 
classified according to their impact on residents’ health: Expenditure 
on competitive sports (sports competitions, sports training), sports 
venues, mass sports, and other expenditures (administrative opera-
tion, general administrative management affairs, agency services, 
sports project management, sports exchanges and cooperation, etc.). 
The specific indicators are: per capita expenditure on public sports 
(Physical), per capita expenditure on mass sports (Amateur), per 
capita expenditure on sports venues (Gym), per capita expenditure on 
competitive sports (Athletic), and per capita expenditure on other 
expenditures (Else).

4.1.3 Control variable

Referring to existing research, both individual and social factors 
that affect residents’ health are taken as control variables (37, 38).
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	(1)	Government healthcare expenditure (Medical). In China, there 
are differences in the medical expenditure capacity among local 
governments, and the scale of medical expenditure varies 
among provinces. The degree and effect of its impact on the 
health of residents in different regions vary. Therefore, choos-
ing healthcare expenditure as the control variable can control 
the impact of public healthcare on the health level of residents.

	(2)	Medical insurance (Insurance). This article summarizes based 
on the answers to the medical insurance type questionnaire in 
CFPS. The new rural social endowment insurance, basic 
endowment insurance, supplementary endowment insurance 
for enterprises, commercial endowment insurance, retirement 
benefits received from the current government agency or 
public institution after retirement, rural endowment insurance 
(old rural endowment insurance), and urban resident endow-
ment insurance will be assigned a value of 1, and no value will 
be assigned to 0.

	(3)	Per capita GDP (GDP). Per capita GDP reflects the living stan-
dards and economic development levels of each region at that 
time. It is generally believed that in economically developed 
regions of our country, public services and facilities are more 
complete and have a higher utilization rate, and people’s health 
levels are also higher. GDP is a crucial factor influencing the 
expenditure on various public services, which in turn affects the 
intensity of these services, thereby influencing the production 
and lifestyle as well as the health conditions of residents. It is a 
factor that has a significant impact on the health of residents.

	(4)	Urban and rural residents (City). The urban and rural classifi-
cation of the location where the surveyed subjects were at that 
time in the data of the National Bureau of Statistics was 
adopted in the CFPS. It is generally believed that urban resi-
dents are healthier than rural residents. Cities usually gather a 
large number of public resources, such as medical care, educa-
tion, transportation, etc. The dual structure of urban and rural 
areas in China has led to differences in the distribution of 
public resources. Coupled with the promotion of urbaniza-
tion, the disparity between urban and rural areas has intensi-
fied. Under the guidance of the distribution system that 
prioritizes efficiency while taking fairness into account, rural 
areas are vast and sparsely populated, resulting in relatively 
fewer public service resources, which can affect residents’ 
health. Therefore, the urban–rural factor has been included as 
a control variable.

	(5)	Environmental factors (Pollution). The degree of environmen-
tal pollution is measured by the per capita emission of sulfur 
dioxide in each province. It is generally believed that air pol-
lution is the main factor causing respiratory diseases in people 
and is not conducive to the health of residents.

	(6)	Drinking water source (Water). Whether water sources are 
clean or not is directly related to people’s health. This article 
classifies water sources by selecting cooking water from 
CFPS. Well water, river water, lake water, pond water/moun-
tain spring water, cellar water, rainwater, and other water that 
has not undergone filtration treatment are classified as natural 
water and are assigned a value of 1. Tap water, bottled water/
purified water/filtered water are used as processing water and 
are assigned a value of 0.

	(7)	Age (Age). It is generally believed that the health stock 
decreases with age. Age is one of the important factors affect-
ing health.

	(8)	Gender (Gender). It is generally believed that men are health-
ier than women. The physiological and pathological differ-
ences between men and women are one factor contributing 
to the disparity in health between the two genders. Another 
reason is that women often underestimate their own health 
due to physiological reasons. Therefore, gender needs to be 
included as a control variable in the study.

	(9)	Marriage (Marriage). It is generally believed that whether a 
marriage is happy is an important factor affecting the health 
of family members.

	 (10)	 Income (Income). Adopt the per capita net household income 
in CFPS. Per capita net household income can most effectively 
reflect an individual’s available income and consumption 
capacity. It is generally believed that groups with higher 
incomes have more social interactions and pay more attention 
to their appearance and grooming. Through exercise, they can 
achieve better looks. And social skills can be enhanced 
through exercise. Therefore, income is included as a control 
variable.

	 (11)	Educational attainment (Edu). Education is an investment in 
health. People with a higher level of education tend to invest 
more in education, and accordingly, their health output will 
also be higher.

	 (12)	Whether one smokes or not (Smoke). This article uses the 
question from CFPS: Have you smoked recently? To be used 
as a control variable.

	 (13)	Excessive drinking (Drink). The impact of alcohol on people’s 
health is also significant. Moderate drinking is beneficial to 
physical health, while excessive drinking can harm the health 
of residents. In this paper, whether one drinks alcohol more 
than three times a week in CFPS is selected as the control 
variable to measure whether drinking is excessive.

4.2 Measurement model

Liu and Huo (39) regarded health capital as a part of human capi-
tal, constructed a health production function model, and theoretically 
derived the main factors affecting health. This model assumes that 
individuals inherit a certain amount of health stock, which decreases 
with age but can be increased through investment. In this model, the 
determinants of health include past health conditions, access to medi-
cal services, and personal factors. It should be noted that in the main 
regression section, the health level of the explained variable uses the 
2016 data from the CFPS, and the explanatory variable for public 
sports expenditure uses the 2016 “Statistical Yearbook of Sports 
Affairs.” In the robustness test section, through lag variables and 
instrumental variable tests, the public sports expenditure data for 2014 
and 2015 is used, and the explained variable still uses the 2016 data 
from the CFPS (40). This paper constructs the following mixed cross-
section Ordered response econometric model:

	 it it it itPhysical1 2Health Controlα β β ε= + + + 	 (1)

Among them, i and t represent personal codes and years, respec-
tively. β1 and β2 are the coefficients to be estimated. Healthit is an indi-
cator of residents’ health and the explained variable. Physicalit is an 
indicator of public sports expenditure and serves as the core explana-
tory variable. Controlit is the set of control variables, and εit is the 
random disturbance term.
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4.3 Data sources and descriptive statistics

The microdata of households involved in this study mainly come 
from the 2014/2016 data of the China Family Panel Studies (CFPS) 
released by the Center for Social Sciences Survey of Peking University. 
The macroeconomic indicators and air pollution indicators mainly 
come from the “China Statistical Yearbook.” The data on public sports 
expenditure are from the “Statistical Yearbook of Sports” of 2014, 2015 
and 2016. It should be noted that in the principal regression section, 
the health level of the explained variable is based on the 2016 data 
from CFPS, and the public sports expenditure of the explained vari-
able is based on the 2016 “Statistical Yearbook of Sports.” In the 
robustness test section, through lag variables and instrumental vari-
able tests, the public sports expenditure data for 2014 and 2015 is used, 
and the dependent variable still uses the 2016 data from the 
CFPS. Meanwhile, public sports expenditure refers to the sports sec-
tion under “Culture, Sports and Media” in the national sports system’s 
public budget expenditure as recorded in the “Statistical Yearbook of 
Sports.” Ultimately, 53,031 initial observations were obtained. Table 1 
shows the descriptive statistical results of each variable.

5 Research results and analysis

5.1 The overall impact of public sports 
expenditure on residents’ health

This study first conducts a correlation test between public sports 
expenditure and classified expenditure by purpose on residents’ health to 
measure the impact of total expenditure and each classified expenditure 

on residents’ health. According to the measurement model in Equation 1, 
Table 2 presents the test results of the correlation between per capita 
public sports expenditure in China and residents’ health. It can be seen 
that only Models 1 and 2 passed the 1% test, showing a significant positive 
correlation, which validates Hypothesis 1 and indicates that public sports 
expenditure and mass sports expenditure can enhance residents’ health. 
This further validates the research findings of Wang et al. (23), which 
states that increasing public expenditure on sports can boost residents’ 
sports consumption and thereby improve their health. Since the expendi-
ture on mass sports mainly consists of the expenses related to mass sports 
activities such as national fitness, it is the expenditure directly used for the 
health output of the masses and also the expenditure with the direct pur-
pose of improving the health of residents. Expenditure on mass sports is 
mainly used for the development of mass sports activities and the con-
struction of infrastructure, etc. This can effectively increase the frequency 
of residents’ physical exercise and promote their health. Therefore, the 
positive effect is obvious. The effective improvement of residents’ health 
by mass sports expenditure also reflects the achievements of the national 
fitness program in enhancing residents’ health. It is a positive outcome of 
the mutual coordination of tangible and intangible services provided by 
the state through infrastructure construction and national development 
strategies. Except for the expenditure on mass sports, the regression 
results of the other several types of expenditure did not show a significant 
level. The reasons for this might be as follows. First, the expenditure on 
sports venues mainly consists of the construction costs and maintenance 
expenses of sports venues in various regions. Large sports venues are 
mostly used for hosting major sports events and are usually idle or even 
abandoned. Large sports venues that are idle have failed to make full use 
of their convenience for the public. Moreover, the construction of sports 
venues also occupies the living space of residents, increasing the cost of 
living and exercise, which is not conducive to improving the health level 

TABLE 1  Descriptive statistics of each variable.

Variable Variable symbol Mean SD Max Min

Explained variable Health 3.687 1.142 5 1

Core explanatory variable

Physical 0.366 0.168 1.255 0.010

Amateur 0.167 0.100 0.324 0.014

Gym 0.089 0.342 0.512 0.009

Athletic 0.033 0.075 0.009 0.307

Else 0.175 0.037 0.867 0.008

Control variable

Age 42.354 15.977 98 16

Gender 0.802 0.385 1 0

Marriage 0.765 0.248 1 0

Income 9.611 1.086 16.375 −1.385

City 0.354 0.511 1 0

Smoke 0.432 0.312 1 0

Drink 0.132 0.298 1 0

Water 0.352 0.501 1 0

Medical 6.895 0.137 6.032 7.852

Insurance 0.698 0.384 1 0

Pollution 20.787 9.364 60.721 5.341

GDP 9.675 0.341 12.242 11.824

Edu 2.637 1.220 8 1
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of residents. Second, expenditures on competitive sports are used for 
comprehensive sports meetings and individual sports competitions, train-
ing subsidies for sports teams at all levels, and the purchase of equipment, 
etc. It has no direct impact on the health of residents. Thirdly, other 
expenditures mainly consist of the salaries of sports system staff, project 
management fees, and logistics expenses. The expenditure of the sports 
system has failed to effectively provide public sports services that can 
enhance the health of residents, which is probably strongly related to the 
stage of the sports system’s construction.

5.2 The marginal effect of public sports 
expenditure on residents’ health

To enhance the interpretability of the benchmark regression results, 
it is necessary to calculate the marginal effects of each parameter in order 
to better measure their impact on residents’ health. Table 3 reports the 
marginal effect values of each variable when the dependent variable 
takes different values. Based on the marginal effects, the core explanatory 
variable, public sports expenditure, shows a negative impact only in the 

“unhealthy” sample. For every increase of one unit in Physical, the prob-
ability of residents being “unhealthy” decreased by 0.109, the probability 
of being “average” increased by 0.031, the probability of being “relatively 
healthy” rose by 0.065, the probability of being “very healthy” increased 
by 0.052, and the probability of being “extremely healthy” rose by 0.034. 
Among the other sub-dimensions of public sports expenditure, only the 
public sports expenditure for the masses showed a significant increase. 
This indicates that the primary effect of public investment in sports is 
not to merely slightly improve the health of all individuals by one level, 
but rather to significantly reduce the probability of unhealthy conditions 
and increase the probability of healthy conditions, thereby promoting a 
shift in the overall health distribution towards a higher level.

5.3 Heterogeneous effects of public sports 
expenditure on residents’ health

The overall regression results show that only by increasing expen-
diture on public sports can the physical health of residents be effec-
tively improved. It should be noted that the reason why large-scale 

TABLE 2  Overall impact results of public sports expenditure on residents’ health.

Variable (1) (2) (3) (4) (5)

Physical 0.153*** (6.55)

Amateur 0.732*** (8.95)

Gym 0.175 (0.17)

Athletic 0.127 (0.73)

Else 0.012 (0.75)

Age −0.252*** (−9.54) −0.139*** (−5.27) −0.337*** (−9.97) −0.846* (−1.76) −0.702* (−1.58)

Gender 0.132*** (3.14) 0.113*** (3.99) 0.133*** (3.46) 0.133*** (3.46) 0.119*** (3.07)

Marriage −0.065*** (−9.66) −0.052*** (−7.09) −0.055*** (−9.98) −0.059*** (−5.98) −0.061*** (−6.32)

Income 0.024*** (6.54) 0.022*** (6.57) 0.022*** (6.52) 0.023*** (6.66) 0.024*** (6.54)

City −0.053*** (−5.21) −0.050*** (−5.27) −0.051*** (−5.20) −0.050*** (−5.27) −0.051*** (−5.20)

Smoke 0.033*** (4.15) 0.031*** (4.21) 0.033*** (4.15) 0.032*** (4.07) 0.032*** (4.07)

Drink 0.132*** (6.33) 0.134*** (6.32) 0.133*** (6.30) 0.132*** (6.27) 0.131*** (6.25)

Water −0.056*** (−8.76) −0.055*** (−8.77) −0.054*** (−8.70) −0.055*** (−8.77) −0.054*** (−8.69)

Medical −0.088*** (−5.56) −0.087*** (−5.55) −0.087*** (−5.57) −0.088*** (−5.52) −0.087*** (−5.55)

Insurance −0.031*** (−6.26) −0.029*** (−6.23) −0.030*** (−6.18) −0.031*** (−6.26) −0.032*** (−6.17)

Pollution 0.004*** (7.23) 0.003*** (7.09) 0.003*** (7.14) 0.005*** (7.06) 0.003*** (7.09)

GDP 0.129*** (4.43) 0.098*** (4.88) 0.114*** (4.86) 0.132*** (4.77) 0.095*** (4.65)

Edu 0.023*** (5.39) 0.022*** (5.52) 0.023*** (5.30) 0.021*** (5.32) 0.022*** (5.33)

N 53,031 53,031 53,031 53,031 53,031

R2 0.685 0.685 0.686 0.687 0.687

***, **, * represent significant at the 1, 5, and 10% levels, respectively.

TABLE 3  The marginal effects of each variable.

Variable (1) Unhealthy (2) Average (3) Relatively 
healthy

(4) Very healthy (5) Extremely 
healthy

Physical −0.109*** (−4.64) 0.031*** (3.75) 0.065*** (4.53) 0.052*** (4.06) 0.034*** (3.95)

Amateur −0.193*** (−5.23) 0.043*** (6.32) 0.055*** (5.44) 0.046*** (4.52) 0.041*** (5.31)

Gym −0.012 (−0.51) 0.035 (0.47) 0.182 (0.51) 0.045 (0.93) 0.124 (0.55)

Athletic −0.002 (−0.42) 0.242 (0.44) 0.042 (0.93) 0.112 (0.84) 0.125 (0.83)

Else −0.031 (−0.43) 0.064 (0.74) 0.184 (0.42) 0.524 (0.62) 0.169 (0.47)

***, **, * represent significant at the 1, 5, and 10% levels, respectively.
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public sports expenditures can reveal significant heterogeneity effects 
is that they go beyond the stage of universal provision and touch upon 
the structural differences in resource utilization efficiency, acquisition 
capabilities, and behavioral substitution among different groups. The 
allocation of public resources is not completely homogeneous. Large-
scale public sports expenditure projects, such as large sports parks and 
comprehensive gymnasiums, may have implicit structural biases in 
their location selection and functional design, favoring the service of 
specific groups or regions. While small-scale public sports expendi-
tures have a limited impact range. Large-scale new investments in 
location selection and functional design will become a process of 
resource redistribution, which may amplify the differences in geo-
graphical accessibility and information acquisition capabilities among 
different groups. The results of the above-mentioned overall regres-
sion are only average and mask the possible heterogeneous effects on 
the health of residents with different characteristics. Analyzing the 
differences in the impact of mass sports expenditure on the health of 
different groups can more effectively enhance the health benefits of 
mass sports expenditure. For this reason, this study further divided 
the entire sample into various sub-samples based on different income 
groups, different educational groups, different age groups, and 
whether they live in urban or rural areas, to compare whether the 
positive effect of mass sports expenditure on residents’ health varies 
due to different samples.

5.3.1 The impact of public sports expenditure on 
the health of different income groups

As shown in Table 4, public sports expenditure has indeed pro-
duced different health effects on residents of different income groups. 
For high-income groups, the regression coefficient of public sports 
expenditure is positive and has passed the 10% significance level test 
statistically. This indicates that public sports expenditure has a rela-
tively significant positive promoting effect on such residents. This 
result is consistent with the conclusion of previous literature (41). 
High-income groups, due to the need for social interaction, pay more 
attention to their appearance and grooming. They can maintain a 
good appearance through exercise. And social skills can be enhanced 
through exercise. Therefore, they pay more attention to exercise and 

have a higher level of physical literacy. Moreover, the high-income 
group has a strong ability to bear transportation costs. The distance of 
transportation should not cause any hindrance to this group of people. 
Therefore, they use outdoor sports venues more frequently, which is 
more beneficial to the health of the high-income group. For low-
income groups, the regression coefficient of public sports expenditure 
is not statistically significant, nor is it significant for middle-income 
groups. This indicates that the expansion of mass sports expenditure 
does not have a significant improvement effect on the health of resi-
dents in these two income groups. It indicates that the expenditure on 
mass sports during this period had the characteristic of being 
“pro-rich.”

5.3.2 The impact of public sports expenditure on 
the health of groups with different educational 
levels

As shown in Table 5, public sports expenditure has also had dif-
ferent effects on the health of different educational groups. For resi-
dents without higher education, the regression coefficient of public 
sports expenditure is positive, and it has passed the 1% significance 
level test statistically. This indicates that the expansion of public 
sports expenditure can effectively improve the physical health of the 
group without higher education. For the group with higher educa-
tion, although the regression coefficient of public sports expenditure 
is positive, it is not statistically significant, indicating that the expan-
sion of mass sports expenditure will not have a significant impact on 
the health of residents with higher education. This is consistent with 
the research results of Lera-Lopez et al. (42). The reasons for this are, 
on the one hand, that people with higher education have a higher 
awareness of physical exercise and will voluntarily and proactively 
engage in it. Most of them will improve their health through private 
sector fitness centers, clubs and other forms of exercise, and have a 
relatively weak dependence on public sports. On the other hand, due 
to a deeper understanding of health, people tend to have a higher 
standard for evaluating their own health, which leads to an underes-
timation of health. Therefore, it shows that the health effect of public 
sports expenditure on the group with higher education is not 
significant.

TABLE 4  Results of the impact of public sports expenditure on the health of different income groups.

Variable (1) High-income group (2) Middle-income group (3) Low-income group

Amateur 0.287 * (1.91) 0.278 (0.67) 0.785 (0.25)

Control variable Yes Yes Yes

N 53,031 53,031 53,031

R2 0.685 0.674 0.664

***, **, * represent significant at the 1, 5, and 10% levels, respectively.

TABLE 5  Results of the impact of public sports expenditure on the health of educated groups.

Variable (1) A group with higher education (2) The group without higher 
education

Amateur 0.377 (0.43) 0.391*** (7.82)

Control variable Yes Yes

N 53,031 53,031

R2 0.793 0.796

***, **, * represent significant at the 1, 5, and 10% levels, respectively.
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5.3.3 The impact of public sports expenditure on 
the health of residents of different age groups

To study the impact of public sports expenditure on different age 
groups, the samples were divided by age into youth (16–45 years old), 
middle age (46–60 years old), and the older adult (over 60 years old). 
As shown in Table 6, the impact of public sports expenditure on the 
physical health of residents of different ages varies. The health rela-
tionship between the youth group and the middle-aged group is not 
significant, while the public sports expenditure coefficient of the older 
adult group is positive and passes the significance level test. This is 
consistent with the viewpoints in the existing literature (43). For the 
older adult, those over 60 years old are basically in the retirement 
period. At this age, they have more leisure time and engage in enter-
tainment, leisure and physical exercise more frequently, which can 
improve their health to a certain extent. Among the young population, 
a portion are students at school. At this stage, their health conditions 
are more influenced by school physical education. Moreover, due to 
their younger age and physiological characteristics, their health is on 
the rise. Another part is mainly engaged in various social work, under 
greater pressure from life and work, and has limited time to participate 
in sports activities. Therefore, the impact of sports expenditure on 
them may be relatively small. The middle-aged group has significant 
differences in social roles and living habits, which have a greater 
impact on their health. Considering these differences together cannot 
effectively demonstrate the health effects of public sports on them. 
This thus leads to the insignificance of the overall population and the 
impact of expenditure on their health.

5.3.4 The impact of public sports expenditure on 
the health of urban and rural residents

As shown in Table 7, public sports expenditure has different 
effects on the physical health of rural and urban residents. The 
regression coefficient of public sports expenditure of rural residents 
is positive and statistically passes the significance level of 10%, indi-
cating that public sports expenditure will have a relatively obvious 
improvement effect on the physical health of rural residents. 
However, the regression coefficient of public sports expenditure of 

urban residents is not statistically significant. The results of this 
study are also consistent with those of Zhao and Liu (2025), both of 
which demonstrate that the effect of sports expenditure is more 
significant in poverty-stricken areas (35). By comparing the expen-
diture on public sports between urban and rural areas, it is found 
that the expenditure on rural sports accounts for less than 20% of 
the total expenditure on mass sports, while the sports venues pro-
duced account for more than 50% of the total area. For a long time, 
there has been a scarcity of public sports resources in rural areas. 
Therefore, the newly added public expenditure on sports can 
quickly fill the gap and significantly improve the opportunities and 
conditions for residents to engage in sports activities, thereby gen-
erating high health benefits for residents and the impact can be 
easily captured. The sports infrastructure and public services in 
urban areas have been relatively well-developed, and the basic con-
ditions for residents’ sports activities have been initially met. The 
newly added regular public expenditure may mainly be used for the 
maintenance of existing facilities or incremental upgrades, and its 
marginal improvement effect on the overall health level of residents 
is limited, manifested as statistically insignificant.

5.4 Robustness test

5.4.1 Lag variable test

Due to the changes in the statistical classification of the data in the 
“China Sports Statistical Yearbook” since 2013, it cannot be used 
simultaneously with the data before 2013. And the CFPS data is tallied 
every 2 years. This article, after comparison and matching, can only 
conduct regression analysis on the data of 2014 and 2016, and there 
may be deviations in the time series. Therefore, in the model regres-
sion, a robustness test was conducted on the health of residents in 
2016. Using the personal health data of residents in 2016, the explana-
tory variables were replaced with the public sports expenditure and 
the expenditure data of each category in 2015 and 2014 for regression 
with a lag of one period and a lag of two periods, in order to eliminate 
the differential effects brought by public sports expenditure in differ-
ent years. Affirm the robustness of regression analysis. The results in 
Tables 8 and 9 show that the significance of the first and second phases 

TABLE 6  Results of the impact of public sports expenditure on the health of residents of different age groups.

Variable (1) Youth group (2) Middle-aged group (3) Older adult group

Amateur 0.154 (0.24) 0.586 (0.68) 0.443*** (7.94)

Control variable Yes Yes Yes

N 53,031 53,031 53,031

R2 0.675 0.664 0.693

***, **, * represent significant at the 1, 5, and 10% levels, respectively.

TABLE 7  Results of the impact of public sports expenditure on the health of urban and rural residents.

Variable (1) Rural group (2) Urban group

Amateur
0.483 *

(1.83)

0.533

(0.81)

Control variable Yes Yes

N 53,031 53,031

R2 0.562 0.598

***, **, * represent significant at the 1, 5, and 10% levels, respectively.
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of residents’ health lag has gradually weakened, and overall, it is con-
sidered to be relatively stable.

5.4.2 Instrumental variable test

Considering the possibility of endogeneity issues due to omitted 
variables, this paper employs the instrumental variable method to 
alleviate the problem. Based on existing literature, the lagged one-
period variable of the explanatory variable (Physical) is selected as the 
instrumental variable (IV) for public sports expenditure. This not only 
meets the requirement of correlation with the explanatory variable of 
public sports expenditure, but also satisfies the exogeneity require-
ment that it has no direct association with the dependent variable, the 
residents’ health level. The (1) and (2) columns of Table 10 present the 
test results of the instrumental variables. From the Wald F test result 
in column (1), it can be seen that the instrumental variables selected 
in this study do not have the problem of weak instruments. Combining 
the regression results in the second stage of column (2), it can be 

observed that after solving the endogeneity problem, the regression 
coefficient of public sports expenditure is 0.115, and it is significant at 
the 1% level, which is consistent with the previous results, indicating 
that the conclusion of this study is robust.

6 Conclusions and suggestions

6.1 Conclusion

This study systematically analyzed the theoretical basis of public 
sports expenditure on residents’ health levels and conducted a micro-
empirical analysis using the CFPS database to verify the research 
hypotheses. Research has found that public sports expenditure and mass 
sports expenditure can effectively enhance residents’ health, while the 
regression results of other types of expenditure are not satisfactory. 
Through the research on the impact of different groups, it is found that 

TABLE 10  Instrumental variable test.

Variable (1) (2)

IV 0.137*** (5.74)

Physical 0.115*** (4.13)

Control variable Yes Yes

N 53,031 53,031

R2 0.506 0.658

Wald F 118.32

***, **, * represent significant at the 1, 5, and 10% levels, respectively.

TABLE 8  Lagged one-period regression results.

Variable (1) (2) (3) (4) (5)

Physical 0.146 (0.22)

Amateur 0.716*** (5.78)

Gym 0.164 (0.54)

Athletic 0.115 (0.37)

Else 0.011 (0.42)

Control variable Yes Yes Yes Yes Yes

N 53,031 53,031 53,031 53,031 53,031

R2 0.434 0.453 0.443 0.427 0.484

***, **, * represent significant at the 1, 5, and 10% levels, respectively.

TABLE 9  Results of lagged two-phase regression.

Variable (1) (2) (3) (4) (5)

Physical 0.127 (0.23)

Amateur 0.664*** (5.22)

Gym 0.142 (0.31)

Athletic 0.101 (0.31)

Else 0.011 (0.27)

Control variable Yes Yes Yes Yes Yes

N 53,031 53,031 53,031 53,031 53,031

R2 0.427 0.422 0.431 0.422 0.432

***, **, * represent significant at the 1, 5, and 10% levels, respectively.
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the high-income group is more significantly positively affected by public 
sports expenditure. Due to the insufficient awareness of sports among 
low-income groups and the fact that long working hours occupy their 
leisure time, the impact of public sports services on their health is not 
significant. By classifying the educational attainment, it is found that 
groups without higher education are more likely to benefit from the 
expenditure on public sports and thereby improve their own health. A 
regression study of the older adult, middle-aged and young age groups 
revealed that public sports expenditure significantly improved the 
health level of the older adult group. Through the analysis of urban and 
rural resident groups, it was found that the health improvement effect 
of rural residents’ expenditure on public sports is significant, while that 
of urban residents is relatively weak.

6.2 Suggestions

(1) Increase the proportion of mass sports expenditure in the 
total public sports expenditure. Empirical results show that competi-
tive sports, sports venues, and other sports expenditures have not 
effectively promoted residents’ health. Therefore, the proportion of 
expenditure on competitive sports, sports venues and other sports 
should be appropriately reduced, while the proportion of expenditure 
on mass sports should be increased. In addition, it is suggested that 
the total amount of public sports expenditure be increased to pro-
mote the improvement of the public sports system and the construc-
tion of public sports infrastructure. This can effectively provide public 
sports services, improve the utilization rate of resources, and enhance 
the health effect of public sports expenditure on residents.

(2) Expand the opening of sports venues to residents and increase 
the utilization rate of sports venues by the public. Large sports venues 
have occupied the available land area in cities and reduced the acces-
sibility for the public to engage in sports activities. The maintenance 
fees for large sports venues are relatively high, and they are generally 
rarely opened to the general public. This has led to a large number of 
sports venues being vacant, resulting in a waste of resources. 
However, the state’s subsidies for sports venues are limited, and the 
contradiction between supply and demand is difficult to resolve. 
Therefore, it is possible to attempt to introduce a market operation 
mechanism. Market mechanisms can make the operation of sports 
venues more flexible and broaden their development ideas. At the 
same time, under the background of market-oriented competition 
mechanism and public welfare, the threshold for public utilization 
can be lowered and the utilization rate of venues by the public can be 
improved.

(3) Develop public sports for the older adult to achieve healthy 
aging. The global population is gradually entering an aging stage at 
present. With the aggravation of aging, it is bound to increase the 
burden on the younger generation and also cause huge pressure on 
fiscal expenditure. For the older adult, their physical functions gradu-
ally decline, and they tend to rely more on medical treatment. Medical 
insurance expenditures will also increase, which will impose a finan-
cial burden. Therefore, more attention should be paid to the health 
issues of the older adult. Appropriately increase the number of sports 
activity venues for the older adult in communities. By regularly orga-
nizing small-scale sports activities for the older adult, we can enrich 
their lives and provide them with care in terms of both mental and 
physical aspects.

This paper studies the impact of the public service part of 
public sports expenditure on residents’ health. There are still 

certain limitations in the research process. For instance, (1) The 
scientific and technological, diplomatic expenditures and other 
aspects of the sports industry were not included in the research. 
Because these parts have relatively low expenditures and the path-
ways through which they affect residents are unclear. These expen-
ditures can be included in future research. (2) There may also be 
other heterogeneous influences in the research. For instance, the 
sample of the higher education group can be further studied by 
subdividing it into different age groups and regions with different 
levels of economic development. This article was not included due 
to the difficulty in obtaining data. (3) This article may also have 
limitations in terms of causality. Therefore, in the future, with the 
update of data, further research can be conducted to explore 
whether public sports expenditure has further improved the health 
of residents.
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