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Background: In the era of economic globalization, major public health events—
such as the Ebola epidemic, the avian influenza epidemic, the “SARS” epidemic, 
and the COVID-19 pandemic—occur more frequently, severely endangering 
human life safety and health and making global public health governance a 
major survival issue of universal concern. Therefore, governments have included 
the improvement of national health in their sustainable development goals, 
and its important position in global and national health policies has become 
increasingly prominent. However, the most common non-medical intervention 
taken by the government is to encourage people to actively participate in 
physical fitness activities to prevent disease and improve health. Therefore, how 
to improve the level of participation in national fitness is not only a hot topic in 
the academic community, but also a work content that governments around 
the world attach great importance to.

Objectives: To reveal the complex interaction of the factors affecting the 
participation level in national fitness and obtain the linkage and adaptation 
mode of multiple conditions.

Study design: Starting from the three elements of manpower, financial, material 
resources, combined with the characteristics of the organizational behavior 
of local governments in China, this study puts forward an integrated analysis 
framework to understand the difference of the participation level in national 
fitness in various provinces and regions.

Methods: Fuzzy-set Qualitative Comparative Analysis (fsQCA) is used to carry 
out configuration analysis on the participation level in national fitness in 31 
provinces and regions in China.

Results: First, no single necessary condition can explain the results, whether 
for high-or low-level national fitness participation. Second, the construction of 
social sports instructors, public financial support for mass sports, and the supply 
of sports venues are the core conditions for improving the participation level in 
national fitness. Third, high-level participation of national fitness is carried out in 
five ways in China’s provinces.

Conclusion: These findings enrich the literature on improving the participation 
level in national fitness, and provide useful practical enlightenment for the local 
governments to increase the participation level in national fitness.

KEYWORDS

manpower, financial, material resources, participation level in national fitness, fsQCA 
analysis

OPEN ACCESS

EDITED BY

Victor Matsudo,  
Centro de Estudos do Laboratório de Aptidão 
Física de São Caetano do Sul, Brazil

REVIEWED BY

Yongmei Sun,  
Sports Statistics Physical Training, China
Surapati Pramanik,  
Nandalal Ghosh B.T. College, India

*CORRESPONDENCE

Liu Yang  
 lyang12@uon.edu.au

Jin Yan  
 jinyan1126@suda.edu.cn

RECEIVED 02 February 2024
ACCEPTED 09 September 2024
PUBLISHED 03 October 2024

CITATION

Xu P, Zhu L, Yang L and Yan J (2024) 
Manpower, financial, material resources, and 
participation level in national fitness: a 
fuzzy-set QCA approach.
Front. Public Health 12:1375930.
doi: 10.3389/fpubh.2024.1375930

COPYRIGHT

© 2024 Xu, Zhu, Yang and Yan. This is an 
open-access article distributed under the 
terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE Original Research
PUBLISHED 03 October 2024
DOI 10.3389/fpubh.2024.1375930

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2024.1375930&domain=pdf&date_stamp=2024-10-03
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1375930/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1375930/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1375930/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1375930/full
https://orcid.org/0009-0002-1828-4817
mailto:lyang12@uon.edu.au
mailto:jinyan1126@suda.edu.cn
https://doi.org/10.3389/fpubh.2024.1375930
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2024.1375930


Xu et al. 10.3389/fpubh.2024.1375930

Frontiers in Public Health 02 frontiersin.org

1 Introduction

In the era of economic globalization, major public health events—
such as the Ebola epidemic, the avian influenza epidemic, the “SARS” 
epidemic, and the COVID-19 pandemic—occur more frequently, 
severely endangering human life safety and health and making global 
public health governance a major survival issue of universal concern. 
Therefore, governments have included the improvement of national 
health in their sustainable development goals, and its important 
position in global and national health policies has become increasingly 
prominent (1, 2). However, the most common non-medical 
intervention taken by the government is to encourage people to 
actively participate in physical fitness activities to prevent disease and 
improve health (3, 4).

The Chinese government has always attached great importance to 
national health and regarded it as a human-centered problem (5). As 
early as 1995, the Chinese government issued the “Outline of the 
National Fitness Program” to encourage broad public participation in 
sports and fitness activities. In 2014, “National Fitness” was 
incorporated into the national strategy, which fully highlighted the 
status of national fitness in China’s development. In addition, the 
“Healthy China 2030” Planning Outline issued in 2016 further 
proposed to “give full play to the positive role of scientific fitness for 
all in health promotion, chronic disease prevention and rehabilitation” 
(6). China’s Survey Bulletin on the Status of National Fitness Activities 
in 2020 shows that the proportion of residents aged 7 and above who 
regularly participate in physical exercise in 2020 is 37.2%, and the 
proportion of people who regularly participate in physical exercise 
increase by 3.3 percentage points compared with the 2014 survey. 
Participation in physical fitness activities has become one of the 
important ways and means to improve the quality of life of urban 
residents in China (7, 8). Therefore, how to improve the participation 
level in national fitness is not only a hot topic in academic circles, but 
also a work content to which Chinese local governments attach 
considerable importance.

However, in a multi-task environment, how the local 
governments can reasonably and effectively allocate resources to 
improve the participation level in national fitness, narrow the gap in 
all aspects of national fitness, and achieve national health remains a 
major problem that puzzles the high-quality development of national 
fitness in the country. In view of the unbalanced distribution of 
resource reserves and factor endowments that can be used to improve 
the participation level in national fitness among local governments 
in China, managers must accurately identify the multiple conditions 
and synergies that affect such participation, and on this basis, 
combine the resources of local governments to effectively select 
adaptive optimization strategies. Given this problem, many scholars 
have carried out in-depth thinking and beneficial exploration. For 
example, system dynamics has been used to point out that increasing 
the funding for mass sports and increasing the proportion of 
stadiums that are open to the public are the driving mechanisms for 
China to develop regular participation in physical training among 
the population (9, 10). The government and society (including 
various social organizations, groups, and units) also have a strong 
guiding role in mass sports participation through longitudinal 
intervention experiments (11). Semi-structured interviews were 
carried out with 14 parents who received KidSport funding in eastern 
Canada in the previous 2 years, and found that the funding program 

was conducive to improving the level of children and adolescents’ 
participation in sports activities (12). Other studies showed that 
supporting sports organizations to give priority to solving the 
problem of left-behind children, especially women, is conducive to 
increasing the participation level in sports activities (13). The above 
studies focus more on the influence mechanism of single factors, and 
less on the analysis of core conditions and their combination. In 
addition, no in-depth explanation is carried out in the “operable 
action plan to improve the participation level in national fitness,” 
making it impossible to systematically reveal the complex operation 
mechanism among multiple factors. Strategies, and other research 
fields (14, 15). In particular, the configuration perspective has 
become a popular theoretical construction view in recent years, and 
has been applied in the following areas: strategic groups, typology, 
and classification (16); resource configuration (17); relationship 
between strategy formulation, environment, and strategy 
configuration and performance (18); and entrepreneurial orientation, 
configuration of social capital within and outside the industry, and 
the performance of new enterprises (19). Configuration perspective 
mainly analyzes the interdependence of cause conditions and the 
multiple concurrent causal relationships formed by different 
combinations (20) with equivalent configurations. In other words, 
the configuration perspective reveals the configuration effect among 
the important conditions that affect results through an overall 
analysis and case comparison, and finds the multiple combination 
paths that produce the desired outcomes and achieve the common 
purpose (21). In addition, adopted from the configuration 
perspective, the Qualitative Comparative Analysis (QCA) method 
combines the advantages of qualitative and quantitative analyses. 
From this point of view, the multi-dimensional and holistic 
characteristics of configuration analysis facilitate the analysis of 
public affairs decision-making issues.

Based on current background, this study empirically explores the 
driving path for the improvement of the participation level in national 
fitness in provincial areas from the configuration perspective under 
the practical scenario of improving the participation level in national 
fitness in various provinces and regions in China. Specifically, this 
study seeks to answer the following questions: What is the condition 
configuration that can improve the participation level in national 
fitness at the provincial level in China, and which conditions play a 
more critical role in such participation? To achieve this goal, 
we combine the three elements of manpower, financial, and material 
resources in the management of public affairs, as well as the 
characteristics of the organizational behavior of local governments in 
China to construct an integrated configurational framework. The 
participation level in national fitness at the provincial level in China 
is determined by using QCA through fuzzy sets on a sample of 31 
provinces and regions in China. Beyond the particularity of a single 
case, this study reveals the mechanism of condition configuration that 
leads to the varying participation levels of national fitness, thus 
deepening the rational understanding of the path and driving 
mechanism for its improvement in the provinces. In addition, this 
study discusses the synergy effect of multiple conditions in the 
“manpower–financial–material resources” framework, explains the 
complex interactive nature of multiple conditions behind the 
improvement of the participation level in national fitness in China’s 
provinces, and provides new empirical materials and analytical ideas 
while bridging the gaps in existing studies.
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2 Configurational framework

From the beginning of the promulgation of the “National Fitness 
Plan” in 1995 to the implementation of the “Opinions on Building a 
Higher Level of Public Service System for National Fitness” in 2022, 
the strategic and fundamental position of national fitness in the 
construction of a sports power and even a socialist modernization 
power with Chinese characteristics has increased in prominence. 
However, the advancement of anything cannot be separated from the 
three elements of manpower, financial, and material resources (22). 
Fitness for all is a large-scale social livelihood project led by the 
Chinese sports administrative department and covers all citizens. Its 
main work is to implement relevant national policies and regulations 
on fitness for all. By building a public service system for fitness to meet 
the needs of the masses, the project can scientifically guide the public 
to participate in sports and form an active and healthy lifestyle, and 
ultimately achieve the goal of improving health (23). In this regard, 
based on the perspective of manpower, financial, and material 
resources in public affairs management, combined with the 
institutional situation of China’s provincial government and the 
practical scenario of improving the participation level in national 
fitness, this study constructs a “manpower–financial–material 
resources” configurational framework that is consistent with this study 
(Figure 1).

The manpower support condition includes two secondary 
conditions: social sports instructor teams and sports social 
organizations. Social sports instructors, as personnel engaged in 
teaching sports skills, fitness guidance and organization management, 
are important human resources for the development of China’s 
national fitness. These instructors are basically volunteers. Sports 
social organizations mobilize all social forces through the integration 
of social capital, and rely on their own and others’ professional talent 
team to undertake government sports projects to provide services for 

the public. Through joint operation, the two meet the requirements of 
national fitness based on the whole population and life cycle (24). In 
promoting the development of national fitness in China, the number 
of social sports instructors and the strength of sports social 
organizations are increasing, providing a strong human resource 
support for the extensive development of national fitness activities and 
the overall improvement of the scientific level of national fitness 
in China.

The financial input condition includes two secondary forms, 
namely, public welfare fund for mass sports lottery and public financial 
fund for mass sports. In China, the cause of national fitness is a 
popular livelihood project. With sufficient financial resources, the 
government can invest in the training of sports talents, construction 
of sports venues and facilities, and the cultivation of sports social 
organizations. China’s mass sports is an important measure to 
implement the strategy of national fitness for all. Improving the 
efficiency of financial investment in mass sports is conducive to 
alleviating the imbalance between the people’s growing demand for 
diversified sports and the supply of public sports services (25). The 
public welfare fund of sports lottery is one form of the non-tax 
revenues of the Chinese government, which is dedicated to sports, 
social welfare, and other social welfare undertakings. With the 
continuous increase of the sales of sports lottery, the amount of public 
welfare fund extracted also continually increases, and the its 
proportion invested in mass sports grows at an average annual rate of 
16.76% (26). In summary, a large amount of financial investment can 
not only provide financial guarantee for the popularization of national 
fitness, but also promote the rational allocation of various sports 
resources, which is conducive to improving the participation level in 
national fitness.

The material resources supply condition includes a secondary 
form of sport fields. Compared with the people’s growing demand for 
diversified and multi-level fitness, China’s fitness facilities are still 

FIGURE 1

The configurational framework of participation level in national fitness.
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insufficient in total quantity, low quality, structurally imbalanced, and 
lacking in participation of social forces. The problem of “where to go 
for fitness” has not been fundamentally solved (27). To break through 
this bottleneck, the governments’ national top-level design and local 
solid promotion in recent years have highly improved China’s sports 
venues in both quality and quantity, which provides a material basis 
for the improvement of the participation level in national fitness.

3 Materials and methods

3.1 Fuzzy-set qualitative comparative 
analysis

QCA is a configurational approach based on set theory and fuzzy 
algebra (28), and is particularly suitable for studying complex causality 
and multiple interactions (15). In recent years, QCA has also attracted 
the attention of Chinese scholars, especially in the research fields of 
government governance, management performance, and technology 
application, and findings are emerging. This study adopts the method 
of fuzzy set QCA (fs/QCA) to carry out empirical test from the 
configuration perspective, and explore the diversified driving 
mechanism of high-level participation in national fitness in China’s 
provincial areas.

QCA, as a new method, not only analyzes the research object 
statistically but also holistically (29). By taking the whole case as the 
configuration of conditions (variables), QCA has to some extent 
integrated the advantages of case and variable studies (30). First, a 
cross-case comparison is used, and its samples can be large, medium 
and small to avoid a single analysis. In this regard, the external 
promotion validity of the empirical results can be ensured to a certain 
extent on the basis of finding the mechanism of conditions. The 
second is the analysis from the configuration perspective, which can 
determine the combination of different conditions with equivalent 
results, and thus deepen the understanding of the driving mechanism 
of the varying results in different case scenarios, and can further 
explore the potential substitution relationship between conditions. 
Third, in the case of “asymmetric causality,” the combination of 
conditions that lead to the emergence and disappearance of results can 
expand the theoretical interpretation of specific research issues. In this 
regard, multiple cases are used on the basis of logical conditions to 
compare different cases within the same model and between different 
models (31), and thus learn how to match different conditions to 
achieve better results (21).

3.2 Sample and data collection

In China, national fitness is one of the important contents of 
sports work in every provincial region. After nearly 30 years of 
exploration, each provincial region has accumulated rich practical 
experience, laying a theoretical foundation for researchers in the field 
of national fitness in China. For this study, we selected all provincial 
regions (31 in total) in Chinese Mainland as the sample. The data are 
derived from the 2021 Statistical Yearbook of Sports Undertakings 
compiled by the Economic Department of the General 
Administration of Sport of the People’s Republic of China (the data 
published in this yearbook is 2020), and the “National Fitness 

Implementation Plan (2021–2025)” issued by each provincial region. 
Each case has 8–15 pages of information, and provides sufficient 
qualitative data on the participation in national fitness. The data 
accuracy is ensured by collecting easily available supplementary 
materials. The reason for choosing the data from 2020 is that this 
year marks the closing of China’s “13th Five-Year Plan” and the 
acceptance of the “National Fitness Implementation Plan 
(2016–2020).”

3.3 Measurement

3.3.1 The outcome is the participation level in 
national fitness

For China, which has a large population, a small increase in the 
proportion of people engaging in exercise is already a huge digital 
progress, but actually reflects the fact that Chinese people really take 
sports or exercise as a way of life (32). In this regard, we take the 
proportion of the number of people who regularly participate in 
physical exercise in Chinese Mainland in 2020 as the measurement 
index of the level of national fitness participation in the 
provincial areas.

3.3.2 Social sports instructor teams
With the increasing number of people participating in the 

national fitness program, many health risk events have also occurred, 
such as sports injuries and related diseases, leading to threats to 
people’s health (33). The possible reason is the lack of professional 
guidance and corresponding safety knowledge when people 
participate in physical exercise. As a professional fitness guidance 
team for the public, social sports instructors play a vital role in 
improving the quality of national fitness development. Therefore, 
we choose the number of social sports instructors per 1,000 people in 
provincial areas of Chinese Mainland in 2020 as the measurement 
index of fitness guidance level.

3.3.3 Sports social organizations
Sports social organizations are not only the basic organizational 

form for the public to participate in sports activities, but also the 
indispensable provider of public services for national fitness and the 
important carrier of national fitness management. The construction 
of sports social organizations is conducive to facilitating the 
achievement of national fitness goals, and improving the physical 
quality and health level of the whole population (34). In this regard, 
we  choose the number of sports social organizations (with legal 
qualifications) per 10,000 people in each provincial region of Chinese 
Mainland in 2020 as the measurement index of the strength of sports 
social organizations.

3.3.4 Public financial funds for mass sports
China’s sports industry is mainly composed of sports competitions, 

sports training, mass sports and stadiums (35). In existing literature, 
the proportion of financial expenditure on public sports services to 
local financial expenditure is used to reflect the intensity of the former 
(36). On this basis, we  take the proportion of public financial 
investment in mass sports in provincial areas of Chinese Mainland in 
the total public financial investment in sports in 2020 as the 
measurement index of public financial support for mass sports.
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3.3.5 Public welfare fund for mass sports lottery
According to the Measures for the Administration of Lottery 

Public Welfare Funds issued by the Ministry of Finance of the 
People’s Republic of China, the public welfare funds for sports lottery 
refers to the specified proportion of funds that China withdraws 
from the sales of sports lottery for the development of sports 
undertakings. The public welfare funds for sports lottery are turned 
over to the provincial government, of which the financial department, 
together with the civil affairs and sports departments, studies and 
determines the distribution. As stated above, we take the proportion 
of the amount of sports lottery public welfare funds used in mass 
sports in provincial areas of Chinese Mainland in the total amount 
of sports lottery public welfare funds used in 2020 as the 
measurement indicator of the support of mass sports lottery public 
welfare funds.

3.3.6 Sport fields
As the material carrier for the public to participate in physical 

exercise, sports venues are an important support for the development 
of national fitness. The strong demand for sports venues and its severe 
shortage of supply per capita seriously restrict the development of 
national fitness activities in China (9). Therefore, to make up for the 
shortcomings of the national fitness facilities and facilitate the obvious 
improvement of the fitness environment are necessary, which is 
conducive to the formation of a good atmosphere for the masses to 
participate in physical fitness nationwide. Thus, we  select the per 
capita sports field area of each provincial area in the Chinese 
Mainland in 2020 as the measurement index of the field 
resource support.

3.4 Calibration

Calibration involves transforming variables into set membership, 
ranging from full non-membership that equals 0 to full membership 
that equals 1; 0.5 is the crossover point and indicates maximum 
ambiguity (28, 37, 38). Calibration determines the position of a certain 
value and its specific meaning, that is, to which extent the value 
belongs to the set of high or low scores. Three direct techniques are 
used to determine the qualitative anchors for scale measurement (28, 
39). First, we  use a large amount of knowledge of pre-verified 
proportional anchors as a threshold (40). However, when certain 
knowledge is available, the second calibration method is based on the 
sample maximum, average (or median), and minimum (15, 41). The 
third technique uses the percentile of the sample in the absence of 
substantive knowledge (42, 43). The calibration of membership scores 
of fuzzy sets must be  based on a comprehensive analysis of the 
theoretical knowledge and empirical evidence (9). We adopt the third 
technique to calibrate the variables. This calibration method can 
reflect meaningful standards and capture changes directly related to 
our research issues and target case sets. For the selection of three 
anchor points, namely, “full membership,” “intersection,” and “full 
non-membership,” we  take 95, 50, and 5% of the sample data, 
respectively, by referring to existing research practices and case data 
characteristics (20). To avoid theoretical difficulties in the point of 
maximum ambiguity (0.5), we  add a small constant of 0.001  in 
accordance with established practices (15, 28) (The calibration result 
is shown in Table 1).

4 Results

4.1 Necessity conditions analysis

Before carrying out a specific path analysis, checking whether any 
single condition is necessary for participation level in national fitness 
is necessary. If the consistency coefficient is higher than 0.9, the 
antecedent can generally be regarded as a necessary condition for the 
result (44). Table 2 presents the results of this analysis. In the context 
of high and low levels of proportion of people who often engage in 
physical exercise, the consistency coefficients of all of the conditions 
are below 0.9, indicating that no single condition is necessary for 
participation level in national fitness (28, 37). Therefore, taking a 
configurational perspective is essential.

4.2 Sufficient solutions

As the core of the QCA method, configuration analysis aims to 
investigate how different combinations of antecedents affect the 
results. We use fsQCA3.0 software to analyze standardized data. Based 
on previous research and in combination with the specific situations 
in the present study, we select a consistency threshold of 0.8 (42, 43), 
frequency threshold of 1 (15, 45), and a PRI (Proportional Reduction 
in Inconsistency) threshold greater than or equal to 0.65 (46). Using 
these comprehensive standards, we obtain the truth table that meets 
the requirements and the configuration paths through the operation 
data. Table 3 shows the results. We identify five pathways that can lead 
to high proportions of people who engage in physical exercise. The 
overall solution consistency is 0.883, which explains the significance 
level of all configurations as a whole. The results show that the four 
configurations capture 74.4% of the high proportion of people who 
often engage in physical exercise.

Configuration 1 is SSO * PF * ~ WF. In this situation where public 
financial support for mass sports is dominant, if the provincial 
government can strengthen the construction of sports social 
organizations, then the region can achieve a high level of regular 
participation in sports although the support intensity of public welfare 
funds for mass sports is low. This path has a coverage of 0.417, which 
means that it can explain approximately 41.7% of the cases in which 
the participation level in national fitness has improved. In addition, 
approximately 4.0% of the cases can only be explained by this path, 
such as Fujian and Liaoning.

Configuration 2 is ~SSI * ~ SSO * PF * WF. At the same time, in 
provincial areas where the social sports instructors and sports social 
organizations are relatively weak—that is, the supply of manpower 
resources is insufficient—if the support of public finance for mass 
sports and public welfare funds for mass sports lottery can 
be increased, then the proportion of people who often participate in 
physical training in this area can also be improved. This path has a 
coverage of 0.349, which indicates that it can explain approximately 
34.9% of the cases in which the participation level in national fitness 
has improved. In addition, approximately 11.0% of the cases can only 
be explained by this path, such as Hebei, Hainan, and Hunan.

Configuration 3 is SSI * ~ SSO * ~ PF * SF. For the provincial areas 
that have both a sound social sports instructor system and a high level 
of per capita sports area, even with relatively scarce sports social 
organizations and insufficient public financial support for mass sports, 
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TABLE 3 Configurations strongly related to participation level of national fitness.

Antecedent condition

High levels of proportion of people who often take part in physical 
exercise

1 2 3 4 5

Social sports instructor teams (SSI)

Sports social organizations (SSO)

Public financial support intensity of mass sports (PF)

Support intensity of public welfare fund for mass sports (WF)

Sport field (SF)

Raw coverage 0.417 0.349 0.346 0.352 0.357

Unique coverage 0.040 0.110 0.072 0.040 0.023

Consistency 0.890 0.921 0.882 0.944 0.890

Overall solution coverage 0.744

Overall solution consistency 0.883

, core casual condition (present); , peripheral casual condition (present); , core casual condition (absent); , peripheral casual condition (absent). Blank spaces indicate “do not care”.

the participation level in national fitness in this area can still 
be improved. This path has a coverage of 0.346, which means that it 
can explain approximately 34.6% of the cases in which the 
participation level in national fitness is improved. In addition, 
approximately 7.2% of the cases can only be explained by this path, 
such as Beijing, Tianjin, and Shaanxi.

Configuration 4 is SSI * SSO * WF * SF. For provincial-level 
regions with sufficient manpower resources supply and high-level 
public welfare fund support for mass sports and per capita sports area, 
the participation level in national fitness in the region can be improved 
regardless of their public financial support for mass sports. This path 
has a coverage of 0.352, which means that it can explain approximately 

TABLE 1 Calibration.

Condition
Calibration

Fully in Crossover point Fully out

Outcome Participation level in 

national fitness

Proportion of people who often take part in 

physical exercise

0.468 0.362 0.323

Antecedent Manpower Social sports instructor teams 3.220 2.270 1.435

Sports social organizations 2.015 0.334 0.209

Financial Public welfare fund formass sports lottery 0.118 0.070 0.027

Public financial funds for mass sports 0.309 0.192 0.071

Material resources Sport Fields 2.865 2.150 1.615

TABLE 2 Necessity analysis of single conditions.

Condition

High levels of proportion in people who 
often take part in physical exercise

Not-high levels of proportion in people 
who often take part in physical exercise

Consistency Coverage Consistency Coverage

Social sports instructor teams 0.677 0.740 0.566 0.568

~Social sports instructor teams 0.605 0.602 0.741 0.678

Sports social organizations 0.630 0.745 0.654 0.711

~Sports social organizations 0.756 0.704 0.766 0.655

Public welfare fund formass sports lottery 0.699 0.740 0.591 0.575

~Public welfare fund formass sports lottery 0.599 0.614 0.733 0.691

Public financial funds for mass sports 0.638 0.685 0.666 0.658

~Public financial funds for mass sports 0.6810 0.689 0.681 0.634

Sport Fields 0.686 0.785 0.529 0.557

~Sport Fields 0.613 0.586 0.795 0.670

https://doi.org/10.3389/fpubh.2024.1375930
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Xu et al. 10.3389/fpubh.2024.1375930

Frontiers in Public Health 07 frontiersin.org

35.2% of the cases in which the participation level in national fitness 
has been improved. In addition, approximately 4.0% of the cases can 
only be explained by this path, such as Shanghai, Jiangsu, Zhejiang, 
and Shandong.

Configuration 5 is ~SSI * PF * ~ WF * ~ SF. Under the condition 
that public financial support for mass sports plays a central role, the 
region can also achieve a low level of participation in national fitness 
even with weak of social sports instructors, weak support of public 
welfare funds for mass sports, and small area of sports venues per 
capita. This path has a coverage of 0.357, which means that it can 
explain approximately 35.7% of the cases in which the level of 
participation in national fitness has improved. In addition, 
approximately 2.3% of the cases can only be explained by this path, 
such as Guangxi.

4.3 Robustness checks

To verify the robustness of QCA results, we use standard methods 
such adjusting the calibration threshold, changing the consistency 
threshold, adding or removing cases, changing the frequency 
threshold, and adding other conditions (47). Referring to the above 
methods, we use the ensemble relationship and the fit difference of the 
configuration proposed by Schneider and Wagemann as the judgment 
criteria (38). First, we reduce the consistency threshold from 0.8 to 
0.75, and the analysis reveals that the five groupings are still supported, 
with a slight decrease in overall consistency and a slight increase in 
overall coverage. Second, two cases are randomly selected and 
removed. Given that the solutions remain similar, the main findings 
are robust.

5 Discussion

At present, China is at a new historical starting point, and is of 
great relevance and value to continue to improve the participation 
level in national fitness and thus facilitate its high-quality 
development. This topic is of general interest to the general public, 
a cause to which the Chinese central government attaches great 
importance, and is a research hotspot in Chinese academia. 
However, in reality, variables can hardly work alone and 
independently of each other. Managers face a problem of integrated 
practical applications, that is, they need to solve comprehensive 
problems. However, existing literature has not explored the core 
conditions affecting the level of national fitness participation and 
their complex interaction mechanisms in depth, which this study has 
attempted to do. The configuration analysis reveals that, first, no 
single condition is necessary to explain the results of both high and 
low participation levels in national fitness. Second, the construction 
of social sports instructors, public financial support for mass sports, 
and sports venue supply are the core conditions for increasing the 
participation level in national fitness in China, and the cultivation 
of sports social organizations and public welfare fund support for 
mass sports are the auxiliary conditions for increasing the level of 
national fitness participation in China. Third, five paths can be used 
to improve the low participation level in national fitness in provincial 
areas of China, that is, five different combinations of conditions can 

achieve the goal of improving the participation level in 
national fitness.

China is a vast country, and different regions not only have different 
geographical environments, but also different economic, cultural, and 
social development levels. Given this reality, 31 provincial regions in 
China have different resource reserves and factor endowments and face 
different challenges in promoting the level of national fitness 
participation, and thus a “one-size-fits-all” solution is neither feasible 
nor desirable. This study explores multiple concurrent causes for the 
improvement of national fitness participation from a configuration 
perspective, and finds multiple equivalent paths by using QCA. That is, 
the 31 provincial governments in China do not have to rely exclusively 
on any single strategy when adopting strategies to increase the 
participation level in national fitness, but can choose multiple 
combinations of paths to achieve their goals based on their own resource 
allocations. Based on the uneven distribution of manpower, financial, 
and material resources among local governments, a single strategy 
choice May be easy for certain provincial areas but difficult for others. 
Therefore, by analyzing the overall fitness participation levels of 31 
provincial regions in China and comparing them across cases, we reveal 
the group effects among important conditions that increase the 
participation in fitness and identify multiple combinatorial paths that 
produce desirable outcomes, thus providing more relevant options for 
local governments to adopt interventions.

6 Implication

6.1 Theoretical contributions

First, based on the three elements of manpower, financial, and 
material resources, we construct a theoretical model to improve the 
participation level in national fitness and carry out configuration 
analysis, thus revealing the effect mechanism of the level of 
participation in national fitness. Thus far, most studies focus on single 
factors, such as the financial support of the government, cultivation of 
sports social organizations, and the construction of sports venues. 
We  expand research in this field by exploring the mechanism of 
improving the participation level in national fitness from the overall 
perspective. The improvement of the participation level in national 
fitness is driven by the interaction between manpower, financial, and 
material resources rather than by any single condition. What is unique 
is that this study reveals the synergy and matching of manpower, 
financial, and material resources by explaining the complex 
mechanism that affects this relationship.

Second, we  apply the QCA method to the research on the 
improvement of the participation level in national fitness, and 
broadened the research method selection of the national fitness theme 
research. The empirical analysis of the internal mechanism of 
improving the participation level in national fitness in a single linear 
regression is difficult. By introducing QCA into the study on the 
improvement of the participation level in national fitness, the 
equivalent mechanism of the high-level participation in national 
fitness is revealed. In short, QCA can expand and optimize the 
research methods of the theme of national fitness, providing a new 
research perspective for the study of small and medium-sized samples 
in the field of national fitness.
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6.2 Practical implications

First, the observed synergistic effects of the triple conditions of 
manpower, financial, and material resources reveal the complexity of 
the factors affecting the participation level in national fitness. This 
finding also shows that provincial governments can focus on the 
combination of different conditions from the overall perspective 
according to their existing conditions and endowments; that is, by 
linkage and adaptation, we select the driving path “according to local 
conditions,” design the matching promotion plan, and formulate 
targeted and timely policies to form a differentiated path to improve 
the participation level in national fitness. For example, provincial 
governments can break the constraints of other weak conditions by 
constantly improving the construction of sports venues and training 
social sports instructors, which are also core elements to increase the 
participation level in national fitness.

Second, the linkage and adaptation between different conditions 
enables provinces to seek multiple ways to improve the participation level 
in national fitness, rather than relying on a single path as the traditional 
approach, such as “compensation for lack of people, money for lack of 
money.” The unique advantages of each provincial region are not so 
important, and the provincial regions without any congenital benefits 
can increase the participation level in national fitness through the 
concurrent synergy of different conditions, that is, each provincial region 
can achieve the goal of improving the level of participation in national 
fitness via “reaching the same goal through different ways.”

6.3 Limitations and future research

In the study of promoting the participation level in national fitness, 
although this study has made a breakthrough attempt, certain 
limitations remain. First, our research purpose is to analyze the complex 
interaction that increases the participation level in national fitness in 
China’s provincial areas through cross-case comparison. Although the 
QCA and relative regression analysis can provide the possibility for 
further in-depth study of the case, compared with the in-depth 
longitudinal case study, it cannot answer questions as “why,” “how,” and 
other issues. In this regard, follow-up research can combine in-depth 
interviews, participatory observation and other methods, to explain the 
internal effect of the motivations and strategies of local government 
actors on the improvement of the participation level in national fitness, 
and explore its dynamic mechanism with various influencing factors. 
Second, in terms of the time dimension of case data, the analysis in this 
study does not cover cross-year case data, that is, only 1-year data are 
discussed, which undoubtedly limits the interpretation of research 
conclusions in the diachronic dimension. Third, due to the availability 
of data, this study measures the conditions of sports social organizations 
by using the number of sports social organizations per 10,000 people 
(registered as legal persons), which is clearly inaccurate. In the practice 
of promoting the level of participation in national fitness, sports social 

organizations without legal qualifications are also a relatively large force, 
and thus future research can strengthen the collection of such data. On 
this basis, a more in-depth discussion can be carried out.
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