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Introduction: A lack of physical activity is widely regarded as an important factor contributing to the increase in non-communicable diseases and mortality rates. To improve the physical fitness and health levels of its citizens, the Chinese government has launched the National Fitness Program (NFP) to promote public health and well-being. However, the mechanisms and performance of these policies in promoting public health still require further exploration.

Methods: This paper conducts a systematic analysis and evaluation of the NFP from 1995 to 2025 from three dimensions: policy themes, policy tools, and policy consistency, using text analysis, content analysis, and the Policy Modeling Consistency (PMC) model.

Results and conclusion: The results show that the core themes of the NFP focus on infrastructure development, mass sports activities, and the public health service system. In terms of policy tools, there is an overall structural imbalance and internal disarray, with environmental policy tools dominating, supplemented by supply-side policies, while demand-side policies are insufficient. The level of policy consistency is good, and the design is relatively scientific and reasonable. However, there are significant differences between policies, and some indicators need improvement. Therefore, we recommend: enhancing cross-departmental, cross-disciplinary, and cross-regional cooperation, emphasizing evidence-based decision-making; promoting the balanced development of national fitness, increasing the inclusivity of policies, and focusing on the rights of special groups; Increasing incentive measures to encourage social participation; increasing the use of demand-oriented policy tools; improving the policy evaluation system to achieve dynamic optimization of policies.
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1 Introduction

Health refers to a state of complete physical, mental, and social well-being (1, 2), and is the most fundamental need and right of every individual (3). It is also the prerequisite for achieving sustainable social development (4, 5). Physical activity (PA), as a key pathway to improving public health levels (6), addressing population aging, alleviating overweight and obesity, regulating mental health, preventing non-communicable diseases, and promoting social sustainability (7), has attracted increasing attention from countries and international organizations (8, 9). It has also become one of the most active and effective ways to achieve Sustainable Development Goal 3 (Good Health and Well-being) (2, 10, 11). The latest data released by the World Health Organization (WHO) in 2024 indicates that 31% of adults and 80% of adolescents globally fail to meet the recommended physical activity levels (12, 13), highlighting the worsening global trend of insufficient physical activity. If this trend continues, the proportion of the global population failing to meet the standards is expected to rise to 35% by 2030, far exceeding the 15% reduction target set by the Global Physical Activity Action Plan (2018–2030). And most countries are off track to meet the Sustainable Development Goals (SDG) (13). A large body of research indicates that insufficient PA is a decisive factor in the onset of non-communicable diseases (14), The further increase in the population with insufficient PA not only poses higher demands on the systemic responsiveness of national health promotion policies, but also will lead to a greater global health burden (15).

The Adelaide Recommendations on Healthy Public Policy state that healthy public policies can create a supportive environment for health promotion actions (16). A large body of research also highlights the necessity and impact of effective PA policies (17, 18). Therefore, in response to global health risks, governments worldwide have continuously strengthened the institutional integration and governance capacity of their policy systems, gradually building a policy framework that promotes the collaboration of “exercise—health—social welfare” (19). In practice, several countries have successively introduced multidimensional intervention systems that include action recommendations, resource allocation, and institutional guarantees. Taking the United States as an example, its Physical Activity Guidelines for Americans have evolved into a national-level behavioral guideline covering the entire life cycle, with population-based recommendations, and have integrated physical activity intervention systems into primary health services and chronic disease prevention through federal public health programs (20). Canada’s 24-Hour Movement Guidelines integrate physical activity, sedentary behavior, and sleep behavior, promoting individual health management within a multi-behavior governance framework that extends into daily life scenarios, reflecting a paradigm shift from single-behavior advocacy to composite behavior governance (21). At the institutional level, Nordic countries commonly adopt a policy structure of “multi-departmental coordination—local co-governance—citizen participation” (22), emphasizing collaborative governance across education, urban construction, transportation, and health sectors, and building cross-sector policy coordination platforms and performance accountability mechanisms (19). Japan is the first Asian country to establish guidelines for physical activities, promoting health and addressing the challenges of population aging. The Japanese government has issued a series of policies and regulations, such as the enactment of the Basic Act on Sport and the Sports Revitalization Plan, to ensure the smooth implementation of physical activity programs (23). Japan’s Health Japan 21 national strategy, in response to population aging, is based on a three-level intervention pathway of “community—family—individual,” creating a comprehensive policy network covering medical prevention, social support, and health promotion (24). The above policy pathways indicate that the international sports health policy system is undergoing an evolutionary shift from “exercise advocacy-based” to “structural integration-based” and from “individual directive-based” to “environmental construction-based.” Its core features include a diversified combination of policy tools, a networked governance structure, and a systematic evaluation mechanism, reflecting the growing development of health governance toward equity, evidence-based approaches, and integrated governance (25).

As the largest developing country, China faces the global trend of shifting the health risk spectrum from acute infectious diseases to non-communicable diseases, which brings multiple structural pressures on its public health system. In 2021, 10.64 million people in China died from chronic diseases, accounting for 91% of the total deaths. A recent study published in The Lancet shows that China has become the country with the largest population of overweight and obese individuals (402 million), far exceeding India, which ranks second (180 million) (26). These data reflect the severe challenges China currently faces, including the high incidence of chronic diseases and the promotion of healthy lifestyles. Meanwhile, with the growing demand for fitness among residents, the insufficiency and imbalance in the supply of public fitness services have become urgent issues that need attention (27). Against the backdrop of escalating health risks and increasingly prominent structural contradictions, the Chinese government launched the National Fitness Program (NFP) in 1995 to improve the health level of all citizens. Since then, National Fitness is no longer solely a specialized matter within the sports system, but has become a strategic institutional arrangement aimed at addressing major public health risks, improving public health literacy, and alleviating the burden on the basic healthcare system. From the perspective of policy drivers, this shift reflects the gradual reorganization of national governance objectives from a “disease-centered” focus to a “health-centered” approach. It also marks the integration of sports policy into the core domain of the national public health governance structure, serving multiple goals such as disease prevention, health promotion, and equitable governance. The Chinese government has continuously strengthened the strategic responsiveness of national health policies, building a public health governance system centered around the NFP. Since the release of the National Fitness Program Outline in 1995, several important policy documents have been issued, such as the National Fitness Program (2011–2015) and the National Fitness Program (2021–2025). Guided by the Healthy China 2030 Plan, the fitness strategy has been deeply integrated with basic public health, medical security, and aging response policies. This demonstrates strong top-level coordination and goal-oriented capacity (28).

In recent years, with the continued advancement of the NFP, domestic research has made significant progress in policy system analysis and historical evolution. Professor Tien-Chin Tan, through qualitative analysis, found that under China’s top-down policy system, disparities in economic and cultural development between regions have caused a disconnect between central policy goals and local implementation, leading to uneven regional development (29). Zheng Liu points out that although cross-disciplinary integration has brought new opportunities to the development of public fitness in China, the gap in the level of mass sports development between urban and rural areas, as well as between regions, remains a major challenge to the equalization of public fitness services (30). In terms of policy text analysis, Mingxing Yu systematically analyzed and evaluated 13 national fitness policies from 1995 to 2021 by constructing a two-dimensional analytical framework of policy objectives and policy tools, revealing issues such as the insufficient attention given by government departments to the construction of content systems (31). Existing studies primarily rely on theoretical frameworks such as policy process theory and historical institutionalism, focusing on the evolutionary pathways of policies and the selection of policy tools, providing critical perspectives for understanding policy evolution and governance logic (32, 33). However, most studies tend to focus on qualitative analysis and lack significant progress in quantitative modeling. There is no existing framework that combines qualitative analysis with a systematic approach based on large-scale policy texts, making it difficult to reveal the inherent coupling relationships between potential policy themes, policy tool configurations, and design logic (34). For example, some scholars have attempted to quantitatively assess the health effects of the NFP from an outcome perspective, verifying its positive impact on public health levels. However, such studies focus on “policy outputs” and lack in-depth exploration of the structural consistency, logical rigor, and implementation mechanisms of policy design itself, leaving the core question of “why it is effective or not” unresolved (35). Foreign scholars generally emphasize the systematic integration of sports policies with health strategies in health promotion research, highlighting that sports policies should be embedded within the institutional logic of national health governance systems (36). Some scholars have used the Health-Enhancing Physical Activity Policy Analysis Tool developed by the WHO to analyze and evaluate health promotion policies (37). Research on foreign physical activity policies covers marginalized populations such as adolescents (38), women (39), the older adult (40), and people with disabilities (41), who are often overlooked. The research methods place greater emphasis on interdisciplinary integration and the use of mixed-methods approaches (42, 43) These studies provide valuable references for promoting equitable, systemically integrated health policies and offer theoretical support for the structural analysis perspective developed in this study.

In the related research on policy system analysis, scholars have begun to construct two-dimensional and three-dimensional policy analysis frameworks, using a combination of methods for multi-angle mixed analysis of policy texts. For example, Xiaokun Sun constructed a three-dimensional analysis framework of “policy goals - policy tools - value chain” to analyze 126 Chinese smart aging policies (44). Weiwei Chang and Qi Meng both constructed a “goals-tools-effectiveness” three-dimensional framework to perform quantitative analysis on China’s higher education policies and digital sports bridging policies, respectively (45, 46). This paper, based on existing policy analysis frameworks proposed in the literature, introduces the policy theme dimension and constructs a three-dimensional analytical framework of “policy themes - policy tools - policy consistency” to conduct a multi-dimensional systematic analysis of China’s NFP. Although this framework has some surface similarities with the classic “structure-process-outcome” model, its theoretical logic integrates the “Health in All Policies” approach with multi-sector governance theory, emphasizing the importance of theme integration, tool diversification, and cross-departmental structural collaboration.

Unlike previous studies that evaluate the National Fitness Policy (NFP), this study systematically reveals the structural characteristics and operational logic of China’s NFP through cross-validation using multiple methods and collaborative analysis with multiple models. In terms of research methodology, this study uses the Latent Dirichlet Allocation (LDA) topic model to identify core issues and focal points within the policy texts released at the national level from 1995 to 2025, mapping the policy direction from a content perspective. Additionally, NVivo 15 software is used to code and classify policy tools within the policy texts, exploring their tool configuration patterns. Finally, the Policy Modeling Consistency (PMC) model is established to assess the structural consistency of typical policies, measuring the logical integrity and systemic coupling of policies at the macro level (see Figure 1). The innovation of this study lies in breaking through the traditional fragmented, descriptive, and static approach in NFP research, attempting to transform policy texts into identifiable and modellable structural objects by combining qualitative and quantitative research, thus advancing the analysis of NFP toward a systematic “structure-mechanism-performance” trinity framework. In terms of research methods, this study leverages the complementary advantages of text analysis, content analysis, and the PMC index model, helping to uncover the evolving patterns and content structures within policy texts. At the same time, it provides theoretical support and empirical evidence for the collaborative governance, scientific evaluation, and optimization of the NFP system. This work addresses the functional role of the NFP within national health strategies, promoting health equity, resource optimization, and scientific governance, while contributing to the high-quality development of the Healthy China strategy. The findings are of significant theoretical and practical importance for policymakers, administrators, stakeholders, and researchers, and aim to provide policy design references for countries facing insufficient physical activity among their populations.
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FIGURE 1
 Research design. Adapted with permission from Xu and Hu (73).




2 Materials and methods


2.1 Data sources and collection


2.1.1 Data sources

The NFP is a normative institutional arrangement formulated by political parties and state agencies to meet the physical activity needs of all citizens. Its essence lies in the allocation of public sports resources and governance mechanisms by the state (32). To comprehensively and systematically reveal the structural evolution and design logic of the NFP, this study sets the sample period from January 1, 1995, to January 1, 2025, covering the major policy development stages from the release of the National Fitness Program Outline (1995) to the present. Policy texts were initially collected by searching for terms such as “NFP,” “Mass Sports” and “Public Sports Services” on the official websites of the State Council, the General Administration of Sport of China, and the Ministry of Education, with additional searches conducted using the Peking University Law Database (China’s legal information database). After de-duplication and cleaning, a total of 4,017 policy documents were obtained, with 544 from the national level and 3,473 from the local level. The types of texts involved include formal announcements, laws and regulations, planning outlines, implementation opinions, notices, work points, departmental plans, and other categories, covering various forms of publication within the NFP system. To ensure the comprehensiveness and authority of the data, the collection and screening of policy texts were carried out by three researchers with a background in policy studies, followed by multiple rounds of cross-checking to identify and correct any omissions.



2.1.2 Data screening

To ensure the scientific validity, relevance, and authority of the sample, this study systematically screened the 4,017 policy documents obtained, following the three principles outlined below: (1) Comprehensiveness Principle: Prioritize the inclusion of formal policy texts with complete content, standardized structure, and strategic or institutional functions, including laws, regulations, development plans, implementation opinions, special programs, and departmental notices, while excluding non-representative operational or procedural documents such as meeting notices, summary materials, and training documents. (2) Relevance Principle: Based on the content of the texts, only those focusing explicitly on “National Fitness” were retained, while excluding documents that mention NFP as a supplementary background or peripheral statement. (3) Authority Principle: Considering the highly centralized nature of China’s policy system, where local policies are often derived from the re-deployment and adaptation of central policies (35), this study focuses on national-level policy documents issued by the Central Committee of the Communist Party of China, the State Council, and the ministries of the State Council, ensuring that the research sample maintains high consistency in terms of publishing authority, policy status, and structural stability (47, 48). Based on this, after two rounds of screening and manual cross-verification, 52 national-level policy documents were retained as the research sample (see Table 1). These 52 texts include the 1995 National Fitness Program Outline, various Five-Year Plans (such as 2011–2015 and 2021–2025), and key strategic or normative documents from each phase, covering core policy categories such as laws, plans, implementation opinions, work points, and special programs, constituting the main components of the NFP system. No influential central policy documents were found to be omitted during the screening process.


TABLE 1 Overview of the national fitness policy texts (partial).


	Number
	Title
	Time
	Publishing department

 

 	1 	Outline of the National Fitness Program 	June,1995 	State Council


 	2 	Opinions of the State Physical Culture and Sports Commission on Implementing the “1–2-1 Project” for the Outline of the National Fitness Program 	June,1995 	State Physical Cultural Administration


 	3 	Opinions on Implementing the Outline of the National Fitness Program 	July,1995 	Ministry of Education


 	… 	… 	… 	…


 	50 	Opinions on Promoting National Fitness, Sports Consumption, and High-Quality Development of the Sports Industry 	September,2019 	State Council


 	51 	National Fitness Program (2021–2025) 	July,2021 	State Council


 	52 	Key Points of Work on Mass Sports in 2024 	February,2024 	State Physical Cultural Administration




 




2.2 Research procedure and design

Based on the content, structural characteristics, and basic attributes of the NFP texts, a three-dimensional analytical framework for China’s NFP is constructed from three dimensions: policy themes (X dimension), policy tools (Y dimension), and policy consistency (Z dimension; see Figure 1) (73). Specifically, the X dimension uses the LDA topic model to visually present the potential themes and future development trends of the NFP, providing a basis for the establishment of secondary tools in the policy tools dimension and for defining the evaluation criteria of the PMC model. The Y dimension employs policy tool theory and uses NVivo 15 software to qualitatively analyze the use of policy tools. Whether the tools are used in a balanced manner will impact the effectiveness of the policy. The Z dimension uses the PMC model to construct an evaluation index system for the NFP, assessing the consistency of the policy and its logical alignment with the policy themes, thus enabling a quantitative and objective evaluation of the policy texts. Therefore, this study combines qualitative and quantitative methods to analyze and evaluate China’s NFP from multiple dimensions, effectively neutralizing the subjectivity of qualitative research and the objectivity of quantitative research, making the research findings more scientific.


2.2.1 Policy themes (X dimension)

Policy themes directly reflect the goal orientation of the policy, and analyzing policy themes helps better understand the deeper connotations of the policy. This study uses the LDA topic model to perform topic modeling analysis of the NFP. The LDA topic model, proposed by Blei, is a text mining tool based on a three-layer Bayesian probabilistic framework (documents, topics, and words) (49). The principle is to train the model using unsupervised machine learning, which identifies the latent themes of the policy from a large volume of policy texts (50), effectively reducing the randomness and complexity of manual coding (51).



2.2.2 Policy tools dimension (Y dimension)

Policy tools are methods and means adopted by policy actors to solve practical problems, implement policy plans, and achieve policy goals. They represent the pathways and mechanisms that translate the government’s substantive goals into concrete actions, reflecting the will of the policy actors (52). By analyzing the use of policy tools, this not only provides scientific evidence for policy design for policy makers, but also offers a rational perspective for policy stakeholders and policy researchers to understand the policy. Policy tool theory dates back to the mid-20th century, with scholars such as Lowi proposing various theoretical frameworks based on different policy execution characteristics. As research developed, this field gradually formed a more systematic body of knowledge. For example, Howlett categorized policy tools into three types: coercive, hybrid, and voluntary, based on the intensity of government intervention in the behavior of the target population (53). In this study, we referred to the classic tripartite classification proposed by Rothwell and Zegveld (54), dividing policy tools into supply-side, environmental, and demand-side categories. We also incorporated the research of domestic scholars, such as Juan Chang (55) and Xianliang Wang (56), to construct a policy tool classification system that covers the context of the NFP (see Table 2). Specifically, this study adopts a directed content analysis method, with theoretical support, to pre-define a complete coding framework that includes three main types of policy tools and their secondary subcategories (see Table 2). Subsequently, the research team used NVivo 15 software to systematically code 52 national-level NFP texts, identifying and counting the specific frequency and structural distribution of each policy tool within the texts, in order to reveal the characteristics and status of the tool configuration in the current NFP.


TABLE 2 Policy tool classification and explanations.


	Tool type
	Tool name
	Connotation

 

 	Supply-based 	Infrastructure 	The construction and maintenance of necessary infrastructure for the Sports for All public service system.


 	Talent Development 	Enhancing talent cultivation and training systems to support the investment of human resources in public services.


 	Technological Support 	Promoting the use of technologies such as big data and artificial intelligence to support Sports for All programs.


 	Financial Investment 	The government provides financial support for the development of Sports for All through funding such as fiscal allocations and development funds.


 	Physical-medical integration 	Promoting the integration of sports and medical fields, fostering collaborative approaches that combine exercise and healthcare.


 	Environmental 	Strategic Measures 	Formulating feasible measures, methods, and strategies to promote the actual development of Sports for All.


 	Goal Planning 	The development goals and strategic plans for Sports for All.


 	Regulatory Oversight 	The formulation of laws, regulations, and supervision mechanisms to guide the orderly development of Sports for All.


 	Tax Incentives 	Government measures to improve or reduce taxes and fees for relevant institutions and enterprises.


 	Financial Support 	Relaxing loan and financing conditions, providing financial support for the sector.


 	Demand-based 	Collaborative Development 	Defining the roles of government departments and establishing collaborative mechanisms for joint governance.


 	Outsourcing Services 	The government entrusts social forces or third parties to provide fitness services or projects.


 	Pilot Projects 	Leading Sports for All development through the establishment of pilot projects for fitness programs.


 	International Exchange 	Engaging in exchange activities with other countries related to health promotion.


 	Government Procurement 	The government procures sports products or services from social enterprises or organizations.




 



2.2.3 Policy consistency dimension (Z dimension)

Policy effectiveness refers to the actual impacts and effects demonstrated by policy implementation. It is a core indicator that reflects the effectiveness of the policy content and the execution, comprising two parts: content effectiveness and implementation effectiveness (45, 57). The degree of policy text consistency reflects, to some extent, the content effectiveness of the policy text, meaning that the higher the level of policy consistency, the higher the content effectiveness (57). However, it should be noted that the level of consistency does not directly reflect the effectiveness of policy implementation, as implementation effectiveness also involves feedback, monitoring, and adjustment mechanisms in actual operations, which goes beyond the scope of text-level evaluation. The evaluation of policy content effectiveness is an important component of public policy formulation and management. Common methods include Analytical Hierarchy Process (AHP), fuzzy comprehensive analysis, and entropy-weight method, which often carry strong subjectivity. To avoid the impact of subjective policy evaluations, this study constructs the PMC index model evaluation system based on the content of the policy texts, and performs a multi-dimensional, objective evaluation focused on policy consistency. The PMC index model, proposed by Ruiz Estrada based on the Omnia Mobilies hypothesis, emphasizes the widespread interconnections among all things. The innovation of this model lies in its broad consideration of variables, with no limits on the number of secondary variables and equal weights, which effectively reduces the impact of subjective biases and vagueness in policy evaluation, thereby enhancing the comprehensiveness and systematization of the evaluation (58).




2.3 Research methods


2.3.1 Text analysis method

Text analysis is the process of extracting valuable information and latent patterns from unstructured textual data, aimed at parsing, classifying, extracting, and modeling text data. It is commonly used to reveal the thematic connections, structural logic, and evolution trends within policy documents. Among the various text analysis methods, topic modeling is a common approach to identifying the semantic features of literature. The goal of topic modeling is to automatically identify latent topic information from large amounts of unstructured text, and the LDA topic model is one of the most widely used methods in this area. The model was proposed by Blei et al. in 2003 and is an unsupervised probabilistic model based on a Bayesian framework (59). The LDA topic model assumes that documents are generated by a mixture of multiple latent topics, with each topic corresponding to a probability distribution over words. Its modeling process is akin to a ‘probabilistic generative game’: first, a random topic distribution is assigned to the document, then specific words are generated based on the topic’s word distribution. The model uses a multi-layer Dirichlet distribution (with prior constraints on the document-topic and topic-word distributions) to balance the sparsity and generalization of topics (60, 61). The advantage of this model lies in its ability to leverage unsupervised machine learning to extract latent topics from large-scale text data, helping researchers identify the core issues of the text as well as the evolution trends and interrelationships of the topics. Therefore, this study uses the LDA topic model to perform topic modeling analysis on 52 national-level NFP texts to identify the discourse structure and thematic evolution characteristics of the policy. The calculation formula of the LDA topic model is shown in Equation 1:

P(d,w,z,θ,φ)=P(θ∣α)×∏P(z∣θ)×P(w∣z,φ)×∏P(φ∣β)      (1)

Equation 1 demonstrates the probabilistic relationships among documents, topics, and words. The word “ω” in document “d” is related to topic “z.” “θ” represents the topic distribution within the document, φ represents the distribution of words within a topic, and “α” and “β” are hyperparameters, usually with default values.

Following a thorough review of the policy texts, text preprocessing is performed as the initial step. The Jieba library is utilized for word segmentation of 52 policy documents. Subsequently, Python is employed to implement LDA modeling, using the Gibbs sampling method. The Coherence Model and LDA Model from the Gensim library are imported for this analysis (62). The hyperparameters “α” and “β” are set to 50/k and 0.1 respectively, and the number of iterations is 100. To ensure the reproducibility of the results, a fixed random seed (random_state = 42) was set for the model, and the consistency of the topic structure was validated through multiple runs of the model, enhancing the stability and reliability of the results.

In model evaluation, topic perplexity and coherence scores are two important indicators for assessing model quality. Topic perplexity measures the model’s predictive accuracy on the data; the lower the perplexity, the higher the accuracy of the latent topic model’s predictions. Coherence scores reflect the association and closeness between words; the higher the coherence score, the stronger the association between words, and the greater the interpretability of the model (63). As shown in Figure 2a, when the number of topics is 6, the model performs best, with higher coherence scores and lower perplexity. Visualization was also done using the PyLDAvis tool (see Figure 2b) (64). When the number of topics is 6, it was found that the six topics are well distributed and mutually independent in the two-dimensional space, further supporting the choice of six topics as the optimal model (65). Finally, the high-frequency keywords of each topic were identified through the “topic-word” probability distribution, and six categories of policy themes were summarized and refined.
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FIGURE 2
 Evaluation and visualization of topic modeling results. (a) Perplexity and coherence scores for different numbers of topics. Lower perplexity and higher coherence indicate better model performance. As shown in the figure, the model performs optimally when the number of topics is 6 (indicated by the black dashed line). (b) Topic distance plot generated using the pyLDAvis tool. Each bubble represents a topic, and the size of the bubble indicates the proportion of the vocabulary for that topic. The distribution of topics is clear and non-overlapping, indicating good model discrimination with six topics.




2.3.2 Content analysis method

Content analysis is a method that may be used with either qualitative or quantitative data and in an inductive or deductive way (66). This study adopts the content analysis method, using NVivo 15 software to code 52 national-level NFP texts. The analysis is based on a pre-defined policy tool classification system (see Table 2), which includes three main categories: supply-side, environmental, and demand-side tools, along with several specific subcategories. This method helps systematically extract the structural features and frequency distribution of tool usage from the policy texts while maintaining theoretical consistency.

To ensure consistency and reliability in coding, the research team organized unified training on software operation and variable determination criteria before formal coding. The coding work was independently completed by two researchers, and after the coding, the consistency was assessed using NVivo’s built-in Cohen’s Kappa coefficient tool. The results indicated that the Kappa coefficients for all primary coding nodes exceeded 0.81, meeting the high consistency standard, thereby demonstrating the strong reliability of the coding process in this study (67).

Additionally, the selected policy texts all originate from the official websites of the State Council, the General Administration of Sport of China, the Ministry of Education, and the Peking University Law Database, ensuring the authority and completeness of the text content. All samples are national-level policies, and after screening, they were included in the research scope, ensuring the representativeness of the data and the validity of the coding results.



2.3.3 PMC index model

The PMC Index model was proposed by Ruiz Estrada, aiming to evaluate the design quality of policies by assessing the consistency of policy text content. The core goal of this model is to evaluate the consistency between various dimensions and variables within the policy text, thereby measuring the effectiveness and rationality of the policy design (58). The process of model construction and analytical evaluation includes: selecting and determining parameters for the two-level variables, establishing a multi-input–output table, calculating the PMC index, plotting the PMC surface, and policy evaluation, among other steps (68). The selection of variables in this model emphasizes “multi-perspective and comprehensive coverage,” which aligns with the objectives of this study (47). To ensure the scientific and effective selection of indicators, this study, based on the research of Estrada, Lizhen Shi (34), and other scholars, combined the modeling principles of the PMC index model, the results of text analysis, and expert interviews to establish 9 primary variables and 50 secondary variables (see Table 3).


TABLE 3 Policy effectiveness evaluation index system.


	Primary variables
	Secondary variables
	Variable evaluation criteria

 

 	X1 policy nature 	X1:1 Regulation 	Does the policy reflect regulatory characteristics?


 	X1:2 Advisory 	Does the policy have advisory characteristics?


 	X1:3 Guidance 	Does the policy provide guidance?


 	X1:4 Description 	Does the policy describe the objectives?


 	X1:5 Predictive 	Does the policy have a predictive nature?


 	X1:6 Diagnostic 	Does the policy contain diagnostic elements?


 	X2 policy timeliness 	X2:1 Long-Term 	Does the policy involve long-term planning (≥5 years)?


 	X2:2 Medium-Term 	Does the policy involve medium-term planning (1–5 years)?


 	X2:3 Short-Term 	Does the policy involve short-term planning (within 1 year)?


 	X3 policy function 	X3:1Coordination and Cooperation 	Does the policy promote coordination and cooperation?


 	X3:2 Regulatory Guidance 	Does the policy have a regulatory guidance function?


 	X3:3 Systemic Constraints 	Does the policy contain institutional constraints?


 	X3:4 Rights Protection 	Does the policy provide rights protection?


 	X3:5 Supervision and Monitoring 	Does the policy include supervision and monitoring functions?


 	X4 policy focus 	X4:1 Organizational Management 	Does the policy address organizational management?


 	X4:2 Competition and Training 	Does the policy involve competition or training?


 	X4:3 Cultural Promotion 	Does the policy promote the culture of national fitness?


 	X4:4 Facilities and Infrastructure 	Does the policy address the development of sports facilities?


 	X4:5 Fitness Guidance 	Does the policy provide fitness guidance?


 	X4:6 International Cooperation 	Does the policy involve international exchanges and cooperation?


 	X4:7 Integration of Sports and Medicine 	Does the policy address the integration of sports and healthcare?


 	X5 policy evaluation 	X5:1 Sufficient Evidence 	Is the basis for the policy well-supported?


 	X5:2 Clear Objectives 	Are the policy’s objectives clear?


 	X5:3 Scientific Plan 	Is the policy plan scientifically designed?


 	X5:4 Detailed Content 	Does the policy provide detailed content?


 	X5:5 Sustainable Development 	Does the policy plan consider sustainability?


 	X6 policy audience 	X6:1 Government 	Is the government included as a policy audience?


 	X6:2 Community 	Is the community included as a policy audience?


 	X6:3 Schools 	Are schools included as a policy audience?


 	X6:4 Enterprises 	Are enterprises included as a policy audience?


 	X6:5 Farmers 	Are farmers included as a policy audience?


 	X6:6 Women 	Are women included as a policy audience?


 	X6:7 Special Groups 	Are special groups (e.g., disabled, older adult) included as a policy audience?


 	X6:8 Sports Social Organizations 	Are sports social organizations included as a policy audience?


 	X7 incentive measures 	X7:1 Talent Incentives 	Does the policy include talent incentive measures?


 	X7:2 Tax Benefits 	Does the policy offer tax benefits?


 	X7:3 Financial Investment 	Does the policy include financial investment?


 	X7:4 Government Subsidies 	Does the policy involve government subsidies?


 	X7:5 Demonstration Projects 	Does the policy include demonstration projects?


 	X8 issuing authority 	X8:1 State Council 	Is the policy issued by the State Council?


 	X8:2 General Administration of Sport of China 	Is the policy issued by the General Administration of Sport of China?


 	X8:3 Other National Ministries 	Is the policy issued by other national ministries?


 	X8:4 Central Mass Organizations 	Is the policy issued by central mass organizations?


 	X9 policy domains 	X9:1 Economic 	Does the policy involve the economic domain?


 	X9:2 Social 	Does the policy involve the social domain?


 	X9:3 Political 	Does the policy involve the political domain?


 	X9:4 Cultural 	Does the policy involve the cultural domain?


 	X9:5 Educational 	Does the policy involve the educational domain?


 	X9:6 Technological 	Does the policy involve the technological domain?


 	X9:7 Environmental 	Does the policy involve the environmental domain?




 

After establishing the evaluation system for policy effectiveness, calculate the PMC index values of each policy text. The specific calculation steps are as follows: ① Assign values to each secondary variable according to Equations 2, 3. Among them, the value range of each secondary variable is [0, 1]. Determine the value of the secondary indicator according to the content of the text. If the text contains the content of the secondary indicator, assign a value of 1, otherwise assign a value of 0; ② Calculate the value of each primary variable according to Equation 4, where t represents the primary variable, j represents the secondary variable, and T represents the number of secondary variables included in each primary variable; ③ Sum up the scores of each primary variable according to Equation 5, so as to calculate the PMC index of each national fitness policy.

X∼N[0,1]      (2)

X={XR:[0~1]}      (3)

Xt(∑j=1nXtjT(Xtj)),t=1,2,3,⋯∞      (4)

PMC=[X1(∑i=16X1i6)+X2(∑j=13X2j3)+X3(∑k=15X3k5)+X4(∑l=17X4l7)+X5(∑m=15X5m5)+X6(∑n=18X6n8)+X7(∑o=15X7o5)+X8(∑p=14X8p4)+X9(∑q7X9q7)]      (5)

According to the calculation results of the above PMC index, the PMC surface diagrams of each policy sample can be drawn. The PMC surface diagram intuitively shows the performance of the policy text in each dimension. Its degree of concavity and convexity reflects the internal consistency of the policy and the rationality of its structure. The protruding part of the surface indicates that the corresponding evaluation index of the policy has a higher score, and vice versa. The smaller the degree of concavity and convexity of the PMC surface diagram, it means that the internal consistency of the policy text is higher, the policy text is more comprehensive, and the policy is more effective (45). To draw the PMC surface diagram, it is first necessary to calculate the PMC matrix. According to the PMC index scores of each primary variable and Equation 6, a 3 × 3 PMC surface matrix is constructed, and the PMC surface diagram is drawn using Excel 2019 software. This article refers to Estrada’s policy classification standard to rate China’s national fitness policies (Table 4) (57).

PMC=[X1X2X3X4X5X6X7X8X9]      (6)


TABLE 4 PMC index classification table.


	PMC index
	0–3.99
	4–5.99
	6–7.99
	8–9

 

 	Level 	Poor 	Average 	Good 	perfect




 

Due to the characteristics and operating mechanism of the PMC index model, which is not suitable for one-time evaluation of large sample sizes with low correlation, this study selects 12 representative policies from the 52 policy samples for evaluation, based on the principles of comparability, representativeness, and systematics. Specifically, this study selects four representative NFP texts from each of the three stages (see Figure 3), representing different development periods of the NFP: “Initiation Stage (1995–2000),” “Expansion Stage (2001–2015),” and “Improvement Stage (2016–2025)” (see Table 5). The selection criteria for these policies are based not only on their influence, historical significance, and feasibility but also on the policy’s periodicity and clarity of objectives, ensuring that the selected policies comprehensively reflect the characteristics and implementation effects of different developmental stages.

[image: Bar and line graph illustrating data from 1995 to 2024, divided into Initiation (1995-2000), Expansion (2001-2013), and Enhancement (2014-present) phases. Blue bars represent local data, orange line signifies central data, and red line denotes total data. A pie chart shows 86.5% local and 13.5% central contributions out of a total of 4017. The chart displays trends in local, central, and total metrics over time.]

FIGURE 3
 Number of national fitness policies released at different levels and stage distribution. This figure shows the number of NFPs released by central and local governments between 1995 and 2024, as well as their stage changes. The bar chart represents the number of local policies, the orange line indicates central policies, and the red line shows the total number. The background is divided into three stages: “Initiation Period,” “Expansion Period,” and “Improvement Period.” The pie chart reflects the cumulative policy composition, with 86.5% from local policies and 13.5% from central policies.



TABLE 5 Overview of representative national fitness policies.


	
	Number
	Title
	Time
	Publishing department

 

 	Initiation 	P1 	Outline of the National Fitness Program 	1995/6/20 	State Council


 	P2 	Opinions of the State Physical Culture and Sports Commission on Implementing the “National Fitness 1–2-1 Project” in Accordance with the Outline of the National Fitness Program 	1995/6/23 	State Physical Cultural Administration


 	P3 	Opinions on Implementing the Outline of the National Fitness Program 	1995/7/21 	Ministry of Education


 	P4 	Outline of Sports Reform and Development (2001–2010) 	2000/12/15 	State Physical Cultural Administration


 	Expansion 	P5 	Plan for the Second - Phase Project (2001–2010) of the National Fitness Program Outline 	2001/8/14 	State Physical Cultural Administration


 	P6 	Plan for the Development of Mass Sports Undertakings during the 11th Five - Year Plan Period 	2006/7/11 	State Physical Cultural Administration


 	P7 	Regulations on National Fitness 	2009/8/30 	State Council


 	P8 	National Fitness Plan (2011–2015) 	2011/2/15 	State Council


 	Enhancement 	P9 	National Fitness Plan (2016–2020) 	2016/6/15 	State Physical Cultural Administration


 	P10 	Opinions on Promoting National Fitness and Sports Consumption to Boost High - Quality Development of the Sports Industry 	2019/9/4 	State Council


 	P11 	National Fitness Plan (2021–2025) 	2021/7/18 	State Council


 	P12 	Opinions on Constructing a Higher - Level Public Service System for National Fitness 	2022/3/23 	State Council




 

In summary, this study conducted a systematic analysis and evaluation of the NFP texts from multiple dimensions, combining various methods. The advantage of the research methods lies in the fact that the conclusions are based on actual data, incorporating standardized qualitative and quantitative analysis processes, which enhance the objectivity and logical coherence of the analysis. These methods are better suited to the complexity of policy text content and reduce the excessive subjective influence that may arise from pre-existing experiential viewpoints. The complementarity of the mixed research methods enhanced the scientific rigor of the study, and interdisciplinary research increased both the depth and breadth of the analysis. The intuitive visual analysis also made the research findings easier to understand and disseminate (47, 73).





3 Results and analysis


3.1 Policy evolution analysis

The number of policies reflects the formulation and release of the NFP, as well as the country’s awareness, emphasis, and progress in promoting national fitness (33). The number of NFP policies has shown a wave-like growth, with 544 national-level policy documents published, averaging 18.13 per year, and 3,473 local-level policies, averaging 115.77 per year (see Figure 3). The highest number of policies was released in 2022, with 23 national-level policies and 423 local-level policies, reflecting the Chinese government’ s emphasis on advancing NFP activities and improving public physical health. Based on the trend of policy release numbers and significant events, this study divides the evolution of China’ s NFP into three stages: (1) Initiation and Exploration Period (1995–2000): To promote mass sports activities and enhance the physical health of the public, the Chinese government issued the National Fitness Program Outline in 1995, marking the beginning of China’s “National Fitness Program.” (2) Full Promotion Period (2001–2013): Entering the 21st century, with improvements in the standard of living in China, to meet the demand for sports activities and address population aging, the National Fitness Program Outline Phase II (2001–2010) was issued, based on the first phase, marking the transition to the second phase, which focused on fully advancing the National Fitness Program. (3) Quality Enhancement and Efficiency Improvement Period (2014-present): The 2014 Opinions on Accelerating the Development of the Sports Industry and Promoting Sports Consumption proposed “actively advocating healthy living, promoting health in advance, and elevating the National Fitness Program to a national strategy.” Since then, the NFP has entered the stage of high-quality development. During this stage, fitness indicators steadily improved. The percentage of people who regularly engage in physical exercise increased from 33.9% in 2014 to 37.2% in 2021. The percentage of people meeting the National Physical Fitness Standards increased from 89.6% in 2014 to 90.4% in 2020. Health literacy for urban and rural residents increased from 8.80% in 2012 to 27.78% in 2022. Life expectancy increased from 75.5 years in 2012 to 78.2 years in 2021 (69).



3.2 Policy theme analysis (X dimension)

To further reveal the semantic structure and evolutionary characteristics of the national-level NFP, this study applies the LDA topic model for topic modeling analysis on 52 policy texts released between 1995 and 2025. The analysis identified six main policy themes, covering various aspects of the NFP. The naming of each theme is based on the induction and summarization of its corresponding high-frequency keywords, with the frequency and correlation distribution of related terms shown in Figure 4. This helps to understand the semantic focus and logical connotations of the different policy themes.

[image: Six bar charts display the top thirty most relevant terms for six different topics. Each chart has a red bar indicating overall term frequency and a blue bar showing estimated frequency within the selected topic. Topics include: 1) Policy Leadership and Infrastructure Development, 2) Elite Sports and Industry Upgrading, 3) Public Health Service System, 4) Event Economy and Social Atmosphere Building, 5) Standardized Management and Legal Framework, 6) Community Sports Infrastructure and Policy Support. Each chart includes a slider to adjust relevance metrics.]

FIGURE 4
 Distribution of high-frequency keywords for each theme.


To further explore the dynamic evolution of policy focus, this study introduces the “theme intensity” indicator to quantify the proportion of occurrence for six themes across different periods, and draws trend curves for the three distinct stages of the NFP from 1995 to 2025 (see Figure 5). This figure reveals the stage-specific fluctuations and temporal distribution characteristics of different themes during the policy evolution process, providing visual evidence for understanding the development path and focus shifts of the NFP.

[image: Line graph showing topic strength across development stages: initiation, expansion, and enhancement. Topics are color-coded. Topic 4 (red) increases sharply, surpassing others during enhancement. Other topics vary moderately.]

FIGURE 5
 Temporal evolution of policy theme intensity.



3.2.1 Theme 1: Policy leadership and infrastructure development

Keywords such as “sports industry,” “reform,” “training,” “athletes,” “government,” “system,” and “technology” reflect the importance the state places on top-level design and infrastructure development for NFP. The government leads the construction of the NFP system through institutional and policy frameworks emphasizing macro-control and policy safeguards. For instance the Chinese government launched the “weight management year” in 2024 with various regions implementing corresponding measures reflecting the core role of top-level design in policy promotion. Although this theme is strategically significant in terms of semantics its intensity remains relatively low across all three stages with a slight increase during the “enhancement stage,” indicating that as the NFP evolves its dominance is gradually shared with other functional themes.



3.2.2 Theme 2: Elite sports and industry upgrading

Keywords such as “events,” “Olympics,” “winter sports,” “innovation,” “strong nation,” “structure,” and “model” emphasize the dual goals of the policy: Developing elite sports and driving the structural transformation of the sports industry. The development of elite sports under the national system is a characteristic of China’s sports policy. Currently elite sports lead the development of mass sports creating an environment for physical activity and achieving coordinated development between elite and mass sports. The figure shows a significant increase in intensity for this theme during the “enhancement stage,” especially after the 2022 Beijing winter Olympics highlighting the substantial impact of major sporting events on policy hotspots and their amplifying effect.



3.2.3 Theme 3: Public health service system

Keywords such as “sports facilities,” “medical,” “health,” “public services,” “sports-medical integration,” “indicators,” and “capacity” reflect the policy’s extension toward health governance under the “healthy China” strategy emphasizing equity and inclusiveness. As shown in the figure the intensity of this theme has remained stable since the “expansion stage” with no significant increase or decrease indicating that the policy focus has remained consistent but has not become a dominant area.



3.2.4 Theme 4: Event economy and social atmosphere building

Keywords such as “events,” “media,” “volunteers,” “promotion,” “mass sports,” and “lifestyle” indicate that the policy encourages participation through events and fosters a fitness atmosphere for all. This theme has shown the most rapid growth in the time series peaking during the “enhancement stage,” demonstrating the effective integration of event mechanisms and social mobilization and becoming a highlight of recent NFP policies. According to the 2024 Chinese Marathon data published by the China athletics association 749 marathons were held nationwide in 2024 with 7.0486 million participants an increase of 1 million from 2023. For example, the 2024 Wuxi Marathon saw 388,000 participants directly generating an economic benefit of 280 million RMB and tripling the foot traffic at nearby tourist attractions. This reflects the synergistic value of events in promoting healthy behaviors and driving sports tourism. This theme is especially prominent before and after major event cycles reflecting the policy’s focus on “soft mobilization” and the mechanism for mass participation.



3.2.5 Theme 5: Legal and regulatory management

Keywords such as “regulations,” “systems,” “supervision,” “responsibility,” “measures,” “contracts” and “periodic” reflect the institutional orientation of policy governance. In 2009 to promote the development of mass fitness activities protect citizens’ legal rights in fitness activities and improve public physical fitness the Chinese government issued the National Fitness Regulations the first administrative regulation on NFP which defined fitness as a statutory right of citizens and designated august 8th as National Fitness day. The figure shows that the intensity of this theme decreased in the “enhancement stage” following a steady increase in earlier stages. This indicates that while legal governance remains a policy direction its weight has been replaced by more mobilizing and service-oriented themes in the new stage.



3.2.6 Theme 6: Community sports infrastructure and policy support

Keywords such as “families,” “communities,” “volunteers,” “fitness equipment” and “financial support” reflect the trend of policy focus shifting toward grassroots levels. The figure clearly shows that this theme has been continuously rising across the three stages with a significant increase during the “enhancement stage,” reflecting the policy’s continued focus on providing fitness services at the “last mile” and highlighting the current focus on advancing public fitness services.

The study found that the themes of China’s NFP exhibit distinct phase-specific evolutionary characteristics: event economy and community sports support have significantly increased in recent years, reflecting a gradual shift in policy focus toward social mobilization and grassroots services; Elite sports and industry upgrading have shown fluctuations and increased intensity during Olympic cycles, reflecting the policy-driven effects of major sporting events; The health service system has remained stable, indicating its foundational role; The policy leadership and legal governance theme has stabilized after the initial establishment of the system, showing that the policy system has gradually shifted from macro design to execution and optimization.




3.3 Policy tool analysis (Y dimension)

Supply-side, environmental, and demand-side policy tools play different roles in promoting, influencing, and driving the development of NFP. By categorizing and coding the content of 52 NFP texts, a total of 1,682 references for policy tool usage were identified. Of these, 52 policies used environmental policy tools, 50 policies used supply-side policy tools, and 46 policies used demand-side policy tools (see Figure 6a). This suggests that some policy texts have missing elements or incomplete structures in their use of policy tools. In terms of the proportion of tool types, environmental policy tools are the most commonly used, accounting for 48.99% (824), followed by supply-side tools at 33.65% (566), while demand-side tools account for only 17.36% (292; see Figure 6b). This indicates that the current NFP in China exhibits a dominant use of environmental policy tools, supplemented by some supply-side tools and fewer demand-side tools. This structure reveals a clear imbalance in the tool combination, particularly the lack of demand-side incentive mechanisms and the overemphasis on environmental tools. This may result in a policy implementation highly dependent on government leadership, with insufficient market and social involvement, thereby reducing the efficiency of policy implementation and the vitality of public participation. As previous studies have pointed out, the imbalance in the selection structure of policy tools in public policies often weakens the systemic coupling and sustained momentum of policy outcomes.

[image: Bar chart and pie chart combination illustrating policy instruments. The bar chart categorizes instruments into demand-based, environmental, and supply-based, showing file numbers for each. The pie chart shows percentages: environmental at 48.99%, supply-based at 33.65%, and demand-based at 17.36%, with further ring charts detailing subcategories like Government Procurement, Financial Support, and Technological Support.]

FIGURE 6
 Distribution of policy tool types and frequency of use in the NFP. (a) Frequency statistics of policy tool usage. This figure presents the frequency of usage for 15 subcategories of the three main policy tool types in 52 policy documents. The results show that supply-side and environmental tools are used more frequently, especially “infrastructure,” “talent development,” and “strategic measures,” while demand-side tools are used less overall. (b) Proportion of policy tool structure his figure shows the overall proportions of supply-side, environmental, and demand-side policy tools, which are 33.65, 48.99, and 17.36%, respectively. The internal structure of the three tool types is further detailed in the rose chart, highlighting the current NFP policy tool combination’s bias toward environmental and supply-side tools, with relatively insufficient demand-side incentive mechanisms.


In supply-side policy tools, the usage proportions of infrastructure and talent development are 38.16 and 28.27%, respectively. This reflects the government’s focus on improving the public fitness service system through infrastructure development and the cultivation of fitness instructors. Over the past 30 years, China has made significant progress in constructing its NFP public service system. According to the 2024 National Sports Facility Statistical Survey published by the General Administration of Sport of China in March 2025, by December 31, 2024, there were 4.8417 million sports facilities in China, an increase of 4.226 million compared to when the NFP was launched in 1995 (70). The per capita sports facility area grew from 0.65 square meters in 1995 to 3.0 square meters, and the total number of national social sports instructors reached 3.71 million. However, due to the economic imbalance between eastern and western regions in China and the relatively low use of financial policy tools (13.07%), underfunded areas face insufficient financial support for NFP activities and uneven distribution of sports talent. This has led to regional disparities in the quality of public fitness services (35). The usage of Physical-medical integration is only 3.18%. The “Healthy China 2030” Planning Outline, issued by the State Council in 2016, elevated physical-medical integration to a national strategy. The limited use of this policy tool is related to barriers between China’s sports management departments and the healthcare system, as well as a lack of collaboration, which hinders the development of health promotion programs. This structural imbalance may lead to a concentration of resources in infrastructure construction and personnel allocation, while neglecting the establishment of long-term incentive mechanisms. As a result, the policy effect is more focused on “material supply” rather than “individual participation,” making it difficult to effectively stimulate grassroots enthusiasm and social collaboration.

There is an imbalance within environmental policy tools, with strategic measures accounting for 64% of the total, showing a clear bias. The advantage of strategic measures lies in their flexibility and operability, allowing for the implementation of NFP activities through specific action plans and measures. However, their drawback is that they focus on addressing current issues. Overreliance on these measures may lead to inconsistent policy execution and hinder the sustainable development of the NFP. The absence of enforcement and regulatory policies reduces the mandatory and binding force of the NFP, leading to insufficient policy implementation at the grassroots level. The use of financial support and tax incentive policy tools accounts for only 2.55%, and the lack of these tools hinders the participation of social organizations, businesses, and other social forces in the NFP. The insufficiency of financial and tax incentives limits the effective involvement of social capital, suppressing the diversification of the fitness industry and public goods supply mechanisms, and particularly hindering the formation of a “government-led—market-participation” collaborative governance model.

The use of demand-side policy tools is generally limited. Internally, collaborative development accounts for 35.56%, while service outsourcing and government procurement form a complementary combination, together accounting for 34%. International exchange has a relatively low share, only 2.38%. The high proportion of collaborative development reflects the government’s emphasis on building cross-departmental collaboration mechanisms. It promotes sustainable economic, social, and environmental development through regional integration, “sports-education integration,” “sports-medical integration,” and “sports-tourism integration.” International exchange helps enhance China’s international influence and promotes cultural communication and exchange. The limited use of this policy tool indicates that there is significant room for improvement in the openness of the NFP in terms of international cooperation. Service outsourcing and government procurement account for 29 and 5%, respectively. The lower use of government procurement indicates that the government prefers market-based procurement services to replace direct procurement of materials. For instance, Shanghai encourages social participation by outsourcing the operation of public sports venues, improving the quality and management of NFP services, and maximizing resources and social benefits. However, this may lead to imbalances in public sports services (with remote areas and low-income populations having limited access) and issues with the lack of service quality supervision. Overall, the lack of demand-side policy tools limits the development space and resource channels for NFP, making it difficult to generate the endogenous momentum for sustainable development of the NFP. Currently, the NFP policy tool system is relatively weak in terms of incentives and market mechanisms, leading to a greater reliance on government supply in policy implementation and a lack of grassroots vitality and feedback loops. This somewhat limits the institutional deepening and long-term operation of the NFP, and there is an urgent need to enhance the social mobilization effect and sustainability of the policy by expanding demand-side tools and optimizing resource allocation models.



3.4 Policy consistency analysis (Z dimension)


3.4.1 Overall policy consistency analysis

Based on the previously described PMC index model calculation formula, the PMC indices, rankings, and evaluation levels of 12 NFP texts were determined (see Table 6). Among them, the highest-scoring policy text is P9 (7.61), while the lowest is P3 (4.12). Based on the scores, the policy texts are classified into two evaluation levels: policies with a “Good” rating include P4, P6, P7, P9, P10, and P12, while those with an “Average” rating include P1, P2, P3, P5, P8, and P11. Notably, no policy text received a “Poor” or “Excellent” rating. The average PMC index of the 12 policies is 6.06/10, with a “Good” rating, indicating that the overall design of China’s NFP is relatively scientific and reasonable.


TABLE 6 Inputs and outputs of 12 NFP policies.


	
	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9
	P10
	P11
	P12
	Mean

 

 	X1 	1 	0.5 	0.33 	1 	0.5 	0.83 	0.5 	0.5 	0.83 	0.67 	0.67 	0.67 	0.67


 	X2 	0.33 	0.67 	1 	1 	1 	1 	1 	0.67 	0.67 	1 	0.67 	1 	0.83


 	X3 	0.8 	0.8 	0.4 	1 	0.8 	0.8 	0.8 	1 	1 	0.8 	1 	1 	0.84


 	X4 	0.67 	0.43 	0.57 	0.71 	0.43 	0.86 	0.71 	0.71 	0.86 	0.86 	0.86 	1 	0.72


 	X5 	0.4 	0.4 	0.4 	0.6 	0.6 	0.8 	0.8 	0.4 	1 	0.6 	0.4 	1 	0.62


 	X6 	0.88 	0.63 	0.14 	0.71 	1 	0.83 	1 	0.86 	1 	0.5 	0.63 	0.75 	0.74


 	X7 	0.2 	0.4 	0.6 	0.6 	0.4 	0.8 	0.6 	0.6 	1 	0.8 	0.6 	0.8 	0.62


 	X8 	0.25 	0.25 	0.25 	0.25 	0.25 	0.25 	0.25 	0.25 	0.25 	0.25 	0.25 	0.25 	0.25


 	X9 	0.71 	0.86 	0.43 	0.86 	0.43 	0.86 	0.71 	0.86 	1 	0.86 	0.57 	1 	0.76


 	PMC 	5.24 	4.94 	4.12 	6.73 	5.41 	7.03 	6.37 	5.85 	7.61 	6.34 	5.65 	7.47 	6.06


 	Rank 	10 	11 	12 	4 	9 	3 	5 	7 	1 	6 	8 	2 	


 	Level 	average 	average 	average 	good 	average 	good 	good 	average 	good 	good 	average 	good 	good




 



3.4.2 Longitudinal analysis of each period

Although the overall effectiveness of the 12 policy texts is rated as “Good,” Figures 7a,b show significant fluctuations in the PMC score trends across different periods, reflecting score variations in policies at different stages. For example, during the improvement phase, although P11 and P12 were both issued by the State Council and only 8 months apart, P12 scored 1.82 points higher than P11, showing that even policies issued by the same institution may result in significant differences due to slight variations in policy design and implementation. Figure 7c visually displays the score differences across primary indicators (such as policy nature, function, and incentive mechanisms) between the highest-scoring policy (P9) and the lowest-scoring policy (P3), reflecting significant disparities in design quality between policies. The average PMC scores for the three periods were 5.26, 6.17, and 6.77, respectively. Combined with Figures 7a,d, it can be seen that the policy consistency level gradually improved across the three stages. Despite differences between individual policies, the overall trend shows that, with the accumulation of practical experience and deepening policy theoretical research, China’s NFP has gradually improved, with a steady enhancement in design quality. However, some indicators still require significant optimization.

[image: The image consists of four parts labeled a, b, c, and d. Part (a) shows a 3D line graph comparing PMC values across three phases: Initiation, Expansion, and Enhancement. Part (b) contains multiple smaller 3D line graphs labeled P1 to P12, each displaying different variations. Part (c) is a radar chart with blue, green, and red lines representing P3, mean, and P9 across nine policy criteria. Part (d) is a radar chart contrasting Initiation, Expansion, and Enhancement phases across the same nine policy criteria.]

FIGURE 7
 PMC index evaluation results of NFP policies. (a) PMC average trend of policies across different development stages. This figure displays the trend of PMC averages for different representative policies across three stages: “Initiation Stage,” “Expansion Stage,” and “Improvement Stage.” It reflects the gradual improvement in policy design quality over time, with a notable increase during the “Improvement Stage.” (b) PMC surface plot of 12 representative policies. This figure shows the structural characteristics of 12 representative policies based on the nine primary PMC indicators. The shape differences highlight the varying emphases of each policy in terms of function, incentives, timeliness, and other aspects. (c) PMC radar comparison of representative policies P3 and P9. This figure compares the PMC scores of the lower-scoring policy (P3) and the higher-scoring policy (P9) with the average value, emphasizing the strengths of high-scoring policies in terms of incentives, supervision, policy functions, and other aspects. (d) Average PMC radar of policies in three stages. This figure displays the average performance of representative policies from each stage, revealing improvements in most indicators during the “Improvement Stage,” particularly in “Policy Evaluation,” “Audience Coverage,” and “Incentive Mechanisms”.




3.4.3 Horizontal comparative analysis of variables

Based on the average scores across different indicators (Figure 7c), X1 Policy Nature (0.67), X5 Policy Evaluation (0.62), X7 Incentive Measures (0.62), and X8 Issuing Authority (0.25) have lower scores, which lowers the overall consistency score. By comparing the primary indicator scores of each policy with the mean score, the strengths and weaknesses across different aspects are analyzed, and the gaps in the policy texts are identified. In X1 Policy Nature, five policies scored below the average. The low score in X1 is mainly due to the lack of predictive content in 7 policies and diagnostic content in 6 policies. The value of predictive policies lies in helping decision-makers focus on core issues, ensuring scientific decision-making, avoiding blind decisions, and enhancing foresight while reducing risks through long-term planning. The absence of this content may lead to policies being unable to flexibly respond to future changing external environments and challenges. The lack of diagnostic content can lead to inefficient allocation of public fitness resources and reduced policy precision, ultimately affecting policy implementation. These deficiencies further reveal that the policy lacks the ability to address future uncertainties and optimize resource allocation, which may exacerbate inequalities between regions and groups, particularly in resource-constrained situations.

The low score in X5 is primarily related to the lack of content on sustainable development (X5:5). Only three policy texts from the “Improvement Stage” (P9, P10, P12) mention the need for NFP activities to focus on coordinating economic, social, and environmental development, following a sustainable development path. The new development concept proposed by President Xi Jinping in 2015, emphasizing innovation, coordination, green development, openness, and sharing, particularly highlights that green development is essential for sustainability and actively addresses the issue of harmonious coexistence between humans and nature. This also indicates that NFP activities, guided by the new development concept, have increasingly focused on integrating with sustainable development goals after entering the Improvement Stage. However, policies that lack sustainability considerations struggle to maintain long-term effectiveness, particularly in areas such as resource allocation, environmental protection, and social equity, which can limit the effectiveness and impact of policy execution.

In X7 Incentive Measures, eight policies scored below the average. Analysis shows that only four out of the 12 policies involve tax incentives. The lack of this content limits the input of social resources and hinders the encouragement of social participation in the development of NFP. Policies that lack incentive measures struggle to mobilize the private sector and social organizations, often relying on one-sided government input, which may lead to an imbalance in resource allocation.

The score for X8 Issuing Authority is only 0.25, mainly due to the fact that all 12 policies were issued by a single department, lacking inter-departmental collaboration and coordination during the policy formulation process. Single department leadership results in policy design limitations, and the lack of a cross-departmental coordination mechanism may cause policy implementation to lack integration. This could lead to redundancy or gaps in some areas, making it difficult to integrate resources from health, education, sports, and other sectors, thus limiting policy effectiveness. Additionally, X4 Policy Focus, as the core indicator for evaluating policy consistency, covers a limited number of policies related to sports-medical integration and international exchanges. Sports-medical integration, an important path for achieving national health, is covered in only three policies, indicating barriers to inter-departmental cooperation, poor information sharing, and unclear responsibilities, which hinder resource integration and collaborative innovation across sectors. This lack of cooperation and coordination in the structure may lead to fragmented policy effects, affecting the long-term sustainability and execution of NFP.

Analysis of the data reveals that China’s NFP performs well in X2 Policy Timeliness, balancing the coordination of short-term and long-term development. The high score for X6 Policy Audience reflects the Chinese government’s emphasis on the public fitness service system, particularly in improving the physical health levels of all citizens. However, there is still a lack of detailed discussion on how to ensure that NFP services benefit every citizen, particularly regarding how to ensure equitable coverage and regional balance. There is a lack of specific implementation details and monitoring mechanisms, leading to uneven implementation effects across regions and populations.





4 Conclusion and discussion


4.1 Research findings

This study combines qualitative and quantitative methods to analyze China’s NFP policy texts from three dimensions: policy themes, policy tools, and policy consistency. The study found that although China’s NFP has a certain degree of rational design, there are still issues in policy tool configuration, balance of tools, and policy consistency, which affect the implementation effectiveness of the policies.


	(1) The Relationship Between Policy Themes and Tool Selection



China’s NFP has constructed a policy framework centered around infrastructure development and mass sports activities in its overall design. The policy emphasizes infrastructure development and service guarantees to promote widespread participation in NFP. However, policy tool analysis shows that although the policy focuses on infrastructure development, the use of demand-side tools is insufficient, particularly in cross-departmental cooperation and market incentives. Theme analysis indicates that Theme 3, “Health Service System” requires more cross-departmental tools (such as sports-medical integration), but the use of such tools is still limited, further restricting the comprehensiveness and effectiveness of the policy. The combination of tool and theme analysis indicates that the imbalance in tool configuration may limit social mobilization and participation, affecting the long-term implementation of the policy.


	(2) The Impact of Policy Tool Imbalance



Policy tool analysis shows that environmental tools (such as strategic measures and planning goals) dominate the NFP, accounting for 48.99%, while the use of demand-side tools is much lower, at 17.36%. Although environmental tools promote the implementation of NFP through strategic planning and policy frameworks, overreliance on these tools may lead to a lack of market incentives and effective social participation, restricting the long-term development of the policy. Especially, government procurement usage is only 0.95%, indicating that the policy relies on a single approach to incentivize the private sector and social organizations, failing to effectively mobilize market dynamics. Additionally, while supply-side tools play a positive role in infrastructure development, the lack of sufficient demand-side tools (such as tax incentives and market incentives) limits social mobilization and market participation. This imbalance in tools leads to a “government-led, market-cold, public-waiting” dilemma in policy implementation.


	(3) Analysis of Policy Consistency and Effectiveness



China’s NFP is generally scientifically and reasonably designed, but there are differences in policy consistency across different policy texts. In terms of policy nature, most policies are advisory and lack predictive and diagnostic content. Predictive policies help decision-makers respond to future changes and ensure policy flexibility. The lack of such content makes it difficult for policies to effectively address future changes and challenges. The absence of diagnostic content may lead to inaccurate resource allocation and affect the efficiency of policy execution. In terms of incentives, the policy focuses on talent incentives but has fewer tax incentives, which limits social participation and suppresses the full mobilization of social capital and market mechanisms. In terms of policy issuance, the policies are mainly issued by a single department, lacking cross-departmental collaboration. This may lead to a lack of coordination and consistency during implementation, affecting the policy’s effectiveness. By combining policy theme analysis, tool analysis, and policy consistency evaluation, we found that while China’s NFP has certain advantages in design, there are still significant issues such as policy tool imbalance and insufficient consistency. Over-reliance on supply-side tools and the absence of demand-side tools have made it difficult to effectively mobilize social participation, limiting the long-term sustainability of the policy. At the same time, insufficient cross-departmental collaboration and a lack of policy incentives may affect the implementation effectiveness and realization of NFP goals.



4.2 Research recommendations

Based on the above findings, this study proposes the following policy improvement recommendations: (1) Enhance cross-departmental cooperation and communication. In the formulation and implementation of the NFP, communication and cooperation between departments such as sports, healthcare, and education should be further strengthened. For example, it is recommended to jointly establish a comprehensive public health talent cultivation system and promote active participation from all stakeholders by establishing cross-departmental cooperation mechanisms. By building a data-sharing platform and utilizing technologies such as big data and cloud computing, the scientific validity, rationality, and comprehensiveness of policy formulation can be improved. Additionally, the government could hold regular cross-departmental meetings or set up joint working groups to ensure coordination and consistency in the implementation process. For example, Finland’s national fitness policy system has a clear policy collaboration mechanism, emphasizing the complementarity and synergy of various government departments in policy implementation. Multiple departments, including health, education, and transportation, work closely together in areas such as public health and sports facility construction, jointly promoting the construction of sports facilities and the popularization of national fitness activities. (2) Focus on the inclusivity and regional balanced development of public fitness services. NFP should pay more attention to the inclusivity of the public fitness service system and promote regional balanced development. It is recommended to increase special funding investments and talent incentives to promote the participation rights of different regions, classes, and groups (especially people with disabilities, farmers, the older adult, low-income populations, and youth) in sports activities. Strengthen the coverage of supply-side policy tools (such as infrastructure development) in weaker regions to ensure the fairness of public fitness services across urban and rural areas and regions (71, 72). (3) Enhance demand-side incentive measures and promote social participation. Demand-side incentive measures such as tax incentives should be added to the policy tools. For instance, government subsidies and venue rent reductions can be used to mobilize market forces and attract social organizations and businesses to participate in the NFP. It is recommended to offer tax breaks for companies providing employee fitness programs or provide fitness subsidies (e.g., gym membership vouchers) to individuals, effectively stimulating market and social participation. These measures can strengthen the social mobilization effect of the NFP and create a synergy between the government and society. For example, private fitness clubs and fitness equipment manufacturers in the United States, guided by favorable policies such as tax incentives and subsidies, have provided a large number of socialized sports services. This has not only increased public participation but also promoted the growth of related industries. (4) Increase the number of demand-side policy tools. There is a need to increase the number of demand-side policy tools, such as service outsourcing, government procurement, and international exchanges, to further implement the NFP. Service outsourcing and government procurement can attract social forces and businesses, offering broader support and guarantees for the NFP. At the same time, international exchange can help learn from successful global experiences and enhance policy implementation effectiveness. (5) Improve the supervision and evaluation system for local government policy execution. The government should establish an evaluation index system for the effectiveness of NFP policy execution through research institutes and third-party organizations. It is recommended to conduct regular fitness surveys, set specific performance indicators for local governments, and establish a feedback mechanism to adjust policies in a timely manner based on the evaluation results. The supervision mechanism for policy execution can ensure continuous optimization and adjustment of policies during implementation, ensuring the sustainability of the policy. For example, the UK’s Health Lifestyle Promotion Program continually improves the details of policy implementation through regular assessments and data collection, ensuring that policy measures align with actual needs. (6) Strengthen international cooperation and promote global collaborative development. In the promotion of health programs, international cooperation should be strengthened, and an international cooperation platform should be established to promote resource and experience sharing and mutual assistance. Joint research, policy exchanges, and international project cooperation can be utilized to learn from successful global experiences. At the same time, international organizations and governments should be encouraged to develop standardized policy frameworks to lay the foundation for global collaborative development.



4.3 Research limitations

This study is based on 52 NFP policy documents from China, and constructs a three-dimensional analysis framework of “policy themes—policy tools—policy design consistency” to systematically reveal the structural logic and evolutionary trends of the NFP. However, the study has the following limitations: Firstly, although the PMC index model reduces subjectivity by assigning equal weights to all indicators to ensure fairness in the evaluation process, it should be noted that not all policy elements have the same importance regarding health outcomes. Therefore, the assumption in the PMC model (that all indicators are equally important) may introduce bias into the results in some cases. Secondly, this study focuses only on national-level policy documents issued by the CPC Central Committee, the State Council, and relevant ministries, excluding policy texts from provincial, municipal, or district levels. Therefore, it may not fully capture the differentiated paths, adaptive adjustments, or grassroots innovations in policy implementation by local governments. Thirdly, the analysis in this study is based solely on policy texts themselves, focusing on the rationality of policy structure design and tool configuration. It does not combine empirical evaluation based on actual performance in policy implementation, making it difficult to fully reflect the real-world effects of policy deployment. Future research can expand the data sources and analytical dimensions of this study, incorporating local policy texts, execution data, and audience feedback. This will allow for a deeper exploration of the practical operation mechanisms and implementation effectiveness of the NFP, thus providing a more comprehensive presentation of the policy lifecycle.




Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found in the article/supplementary material. This data can be found here: https://www.gov.cn/.



Author contributions

DD: Project administration, Supervision, Writing – review & editing, Writing – original draft, Formal analysis, Resources, Data curation, Investigation, Conceptualization. BH: Writing – original draft, Data curation, Formal analysis, Conceptualization, Writing – review & editing. JK: Visualization, Writing – original draft, Writing – review & editing, Investigation, Formal analysis. AZ: Writing – original draft. ML: Funding acquisition, Writing – original draft, Project administration, Investigation, Writing – review & editing. DZ: Writing – review & editing, Project administration, Software, Writing – original draft, Methodology, Data curation, Investigation, Validation, Supervision. CD: Supervision, Writing – review & editing, Conceptualization, Writing – original draft, Visualization, Formal analysis, Validation.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study is sponsored by the Shandong Provincial Social Science Fund Project: Research on the Development Path of Integrating Medicine and Sports in Ethnic Sports Projects in Shandong Province under the Background of “Healthy Shandong,” grant number 19CDNJ24. It was also supported by the National Social Science Fund of China, the grant number is 23BTY017.



Acknowledgments

The efforts of all the participants in completing this research are greatly appreciated. Special thanks are extended to Dong Chen for his support and assistance with this research.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. Ferreira,FA, Santos,CC, Palmeira,AL, Fernandes,RJ, and Costa,MJ. Effects of swimming exercise on early adolescents’ physical conditioning and physical health: a systematic review. J Funct Morphol Kinesiol. (2024) 9:158. doi: 10.3390/jfmk9030158 
	 2. Hozhabri,K, Sobry,C, and Ramzaninejad,R Sport for sustainable development Cham Springer (2022) 27–39
	 3. Marmot,M. Achieving health equity: from root causes to fair outcomes. Lancet. (2007) 370:1153–63. doi: 10.1016/S0140-6736(07)61385-3 
	 4. Hlafa,B, Sibanda,K, and Hompashe,DM. The impact of public health expenditure on health outcomes in South Africa. Int J Environ Res Public Health. (2019) 16:2993. doi: 10.3390/ijerph16162993 
	 5. Das,T. How do economic, environmental, social, and health factors affect health outcomes? Insights from 21 developing and emerging economies. Reg Sci Policy Pract. (2025) 17:100163. doi: 10.1016/j.rspp.2024.100163
	 6. Djurdjevic,D, Terzic-Supic,Z, Todorovic,J, Bjegovic Mikanovic,V, Radovanovic Spurnic,A, and Laaser,U. Association between health-enhancing physical activity and the social factors, lifestyle and dietary characteristics. PLoS One. (2024) 19:e0311974. doi: 10.1371/journal.pone.0311974 
	 7. Dong,DF, He,B, and Dong,C. Advances, trends, and hotspots in sport for sustainable development: a bibliometric analysis using citespace and vosviewer. Innov Emerg Technol. (2025) 12:2550007. doi: 10.1142/S2737599425500070
	 8. Bull,FC, Al-Ansari,SS, and Biddle,S. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med. (2020) 54:1451–62. doi: 10.1136/bjsports-2020-102955 
	 9. Barton,J, and Pretty,J. What is the best dose of nature and green exercise for improving mental health? A multi-study analysis. Environ Sci Technol. (2010) 44:3947–55. doi: 10.1021/es903183r 
	 10. Salvo,D, Garcia,L, Reis,RS, Stankov,I, Goel,R, Schipperijn,J , et al. Physical activity promotion and the United Nations sustainable development goals: building synergies to maximize impact. J Phys Act Health. (2021) 18:1163–80. doi: 10.1123/jpah.2021-0413 
	 11. Dai,JH, and Menhas,R. Sustainable development goals, sports and physical activity: the localization of health-related sustainable development goals through sports in China: a narrative review. Risk Manag Healthc Policy. (2020) 13:1419–30. doi: 10.2147/RMHP.S257844 
	 12. WHO. Physical activity. (2024). Available online at: https://www.who.int/news-room/fact-sheets/detail/physical-activity (Accessed March 18, 2025).
	 13. Strain,T, Flaxman,S, Guthold,R, Semenova,E, Cowan,M, Riley,LM , et al. National, regional, and global trends in insufficient physical activity among adults from 2000 to 2022: a pooled analysis of 507 population-based surveys with 5·7 million participants. Lancet Glob Health. (2024) 12:e1232–43. doi: 10.1016/S2214-109X(24)00150-5 
	 14. Lee,IM, Shiroma,EJ, Lobelo,F, Puska,P, Blair,SN, Katzmarzyk,PT , et al. Effect of physical inactivity on major non-communicable diseases worldwide: an analysis of burden of disease and life expectancy. Lancet. (2012) 380:219–29. doi: 10.1016/S0140-6736(12)61031-9 
	 15. Katzmarzyk,PT, Friedenreich,C, Shiroma,EJ, and Lee,I-M. Physical inactivity and non-communicable disease burden in low-income, middle-income and high-income countries. Br J Sports Med. (2022) 56:101–6. doi: 10.1136/bjsports-2020-103640 
	 16. WHO (2009). Milestones in health promotion: statements from global conferences. Available online at: https://www.who.int/publications/i/item/WHO-NMH-CHP-09.01 (Accessed February 18, 2025).
	 17. Oldridge-Turner,K, Kokkorou,M, Sing,F, Klepp,KI, Rutter,H, Helleve,A , et al. Promoting physical activity policy: the development of the MOVING framework. J Phys Act Health. (2022) 19:292–315. doi: 10.1123/jpah.2021-0732 
	 18. Gelius,P, Messing,S, Goodwin,L, Schow,D, and Abu-Omar,K. What are effective policies for promoting physical activity? A systematic review of reviews. Prev Med Rep. (2020) 18:101095. doi: 10.1016/j.pmedr.2020.101095 
	 19. Resendiz,E, Ramírez-Varela,A, Mejía-Grueso,J, Moon,J, Mitáš,J, Brownson,RC , et al. Breaking barriers: an innovative tool to assess the national and city-level physical activity policy development to practice disconnect. J Phys Act Health. (2024) 21:425–33. doi: 10.1123/jpah.2023-0471 
	 20. Piercy,KL, Troiano,RP, Ballard,RM, Carlson,SA, Fulton,JE, Galuska,DA , et al. The physical activity guidelines for Americans. JAMA. (2018) 320:2020–8. doi: 10.1001/jama.2018.14854 
	 21. Tremblay,MS, Carson,V, Chaput,J-P, Gorber,SC, Dinh,T, Duggan,M , et al. Canadian 24-hour movement guidelines for children and youth: an integration of physical activity, sedentary behaviour, and sleep. Appl Physiol Nutr Metab. (2016) 41:S311–27. doi: 10.1139/apnm-2016-0151 
	 22. Rütten,A, Abu-Omar,K, Gelius,P, and Schow,D. Physical inactivity as a policy problem: applying a concept from policy analysis to a public health issue. Health Res Policy Syst. (2013) 11:9. doi: 10.1186/1478-4505-11-9 
	 23. Wang,J, Li,F, Wu,L, Wang,Z, Xie,T, Ruan,L , et al. Development of physical activity guidelines for a healthy China using the life cycle concept: the perspective of policy tools from five countries. Sustainability. (2022) 14:11956. doi: 10.3390/su141911956
	 24. Tsuji,I. Current status and issues concerning health Japan 21 (second term). Nutr Rev. (2020) 78:14–7. doi: 10.1093/nutrit/nuaa079 
	 25. Zhao,MY, Yang,LS, Qian,BS, Yang,Y, Wei,GB, and Li,C. Physical-medical integration policies and health equity promotion in China: a text analysis based on policy instruments. Int J Equity Health. (2024) 23:266. doi: 10.1186/s12939-024-02327-9 
	 26. Collaborators GBDAB. Global, regional, and national prevalence of adult overweight and obesity, 1990–2021, with forecasts to 2050: a forecasting study for the global burden of disease study 2021. Lancet. (2025) 405:813–38. doi: 10.1016/S0140-6736(25)00355-1 
	 27. Gao,X, Cao,L, and Gu,Q. Assessing the efficiency of China’s national fitness public services: a super-efficiency DEA-Malmquist–Tobit approach. Front Public Health. (2024) 12:1433337. doi: 10.3389/fpubh.2024.1433337 
	 28. The Central People's Government of the People's Republic of China, Council TS. " Healthy China 2030" blueprint (2016). Available online at: https://www.gov.cn/zhengce/202203/content_3635233.htm (Accessed March 16, 2025).
	 29. Tan,TC. The transformation of China's national fitness policy: from a major sports country to a world sports power. Int J Hist Sport. (2015) 32:1071–84. doi: 10.1080/09523367.2015.1036240
	 30. Liu,Z, Zhang,S, Li,L, Hu,B, Liu,R, Zhao,Z , et al. Research on the construction and prediction of China's National Fitness Development Index System under Social Reform. Front Public Health. (2022) 10:878515. doi: 10.3389/fpubh.2022.878515 
	 31. Yu,M. Research on national fitness policy (1995-2021) from the perspective of objectives and tools. J Sports Res. (2024) 11:1–13. doi: 10.18488/90.v11i1.3726
	 32. Liu,HJ, Zhang,H, and Shen,XL. Quantitative analysis on China’s national fitness policy from 1995 to 2016. J Shenyang Sport Univ. (2019) 38:15–21+51. doi: 10.3969/j.issn.1004-0560.2019.02.003
	 33. Liu,HJ, Gao,KT, and Xu,BC. The evolution, strengths and effective governance practices of China's national fitness policy system. J Sports Res. (2022) 36:91–102. doi: 10.15877/j.cnki.nsic.20211222.002
	 34. Shi,LZ, Huang,XL, and Huang,J. Content analysis and quantitative evaluation of national fitness public service policy based on TM-PMC index model. Chin Sport Sci Technol. (2023) 59:13–22. doi: 10.16470/j.csst.2022050
	 35. Zheng,JY, Luan,LX, and Sun,M. Does the national fitness policy promote national health?—an empirical study from China. Int J Environ Res Public Health. (2022) 19:9191. doi: 10.3390/ijerph19159191 
	 36. Daugbjerg,SB, Kahlmeier,S, Racioppi,F, Martin-Diener,E, Martin,B, Oja,P , et al. Promotion of physical activity in the European region: content analysis of 27 national policy documents. J Phys Act Health. (2009) 6:805–17. doi: 10.1123/jpah.6.6.805 
	 37. Ungureanu,J, Toussaint,JF, and Breton,E. Improving national health-enhancing physical activity promotion policies. Sante Publique. (2018) 30:157–67. doi: 10.3917/spub.182.0157 
	 38. Messing,S, Gelius,P, Abu-Omar,K, Marzi,I, Beck,F, Geidl,W , et al. Developing a policy brief on physical activity promotion for children and adolescents. Front Public Health. (2023) 11:1215746. doi: 10.3389/fpubh.2023.1215746 
	 39. Rütten,A, Abu-Omar,K, Frahsa,A, and Morgan,A. Assets for policy making in health promotion: overcoming political barriers inhibiting women in difficult life situations to access sport facilities. Soc Sci Med. (2009) 69:1667–73. doi: 10.1016/j.socscimed.2009.09.012 
	 40. Rütten,A, Abu-Omar,K, Gelius,P, Dinan-Young,S, Frändin,K, Hopman-Rock,M , et al. Policy assessment and policy development for physical activity promotion: results of an exploratory intervention study in 15 European nations. Health Res Policy Syst. (2012) 10:14. doi: 10.1186/1478-4505-10-14 
	 41. Blauwet,CA, and Iezzoni,LI. From the Paralympics to public health: increasing physical activity through legislative and policy initiatives. PM R. (2014) 6:S4–S10. doi: 10.1016/j.pmrj.2014.05.014 
	 42. Van Hoye,A, Cullen,B, Lane,A, Volf,K, Kelly,L, Bengoechea,EG , et al. Health promotion policies, perceptions, actions and needs in sports clubs in Ireland. Health Educ J. (2024) 83:108–19. doi: 10.1177/00178969231221956
	 43. AlMarzooqi,MA, Alsukait,RF, Aljuraiban,GS, Alothman,SA, AlAhmed,R, Rakic,S , et al. Comprehensive assessment of physical activity policies and initiatives in Saudi Arabia 2016–2022. Front Public Health. (2023) 11:1236287. doi: 10.3389/fpubh.2023.1236287 
	 44. Sun,X. Analysis of China’s smart elderly care service policy: based on the three-dimensional framework. SAGE Open. (2024) 14:21582440241240239. doi: 10.1177/21582440241240239 
	 45. Wei,CW, and Chen,JL. How do higher education policies influence the shaping of sustainable development values in China: a three-dimensional framework. Front Environ Sci. (2024) 12:1481652. doi: 10.3389/fenvs.2024.1481652
	 46. Qi,M, Zhang,B, Li,JJ, and Liu,BF. The three-dimensional analytical and governance logic of China’s digital divide bridging policy. Sustainability. (2023) 15:7220. doi: 10.3390/su15097220
	 47. Feng,L, Ren,QY, Ioppolo,G, and Liao,WJ. Integrating China's carbon capture, utilization, and storage policy for sustainable development: insights from content analysis. Sustain Dev. (2024) 32:5104–19. doi: 10.1002/sd.2959
	 48. Wang,BH, Lin,QQ, Wang,YW, and Tang,SK. Policy analysis of the integration of sports and medicine against the backdrop of “healthy China”: a qualitative study using NVivo. Int J Environ Res Public Health. (2023) 20:2079. doi: 10.3390/ijerph20032079 
	 49. Blei,DM, Ng,AY, and Jordan,MI. Latent Dirichlet allocation. J Mach Learn Res. (2003) 3:993–1022. doi: 10.1162/jmlr.2003.3.4-5.993
	 50. Yang,BB, and Park,SD. Under the ESG dome of China. Sustainability. (2024) 16:6983. doi: 10.3390/su16166983
	 51. Motta Queiroz,M, Roque,C, Moura,F, and Marôco,J. Understanding the expectations of parents regarding their children's school commuting by public transport using latent Dirichlet allocation. Transp Res Part A Policy Pract. (2024) 181:103986. doi: 10.1016/j.tra.2024.103986
	 52. Bali,AS, Howlett,M, Lewis,JM, and Ramesh,M. Procedural policy tools in theory and practice. Polic Soc. (2021) 40:295–311. doi: 10.1080/14494035.2021.1965379
	 53. Capano,G, and Howlett,M. The knowns and unknowns of policy instrument analysis: policy tools and the current research agenda on policy mixes. SAGE Open. (2020) 10:2158244019900568. doi: 10.1177/2158244019900568 
	 54. Rothwell,R. Reindustrialization and technology: towards a national policy framework. Sci Public Policy. (1985) 12:113–30. doi: 10.1093/spp/12.3.113
	 55. Chang,J, Lin,SJ, and Li,K. Text characteristics of national fitness policy in China from the perspective of policy tools. J Shenyang Sport Univ. (2021) 40:42–9. doi: 10.12163/j.ssu.20202021
	 56. Wang,XL, Ma,C, and Shi,ZG. Policy supply for construction of a higher-level public service system for national fitness. J Shenyang Sport Univ. (2023) 42:9–15+55. doi: 10.12163/j.ssu.20230130
	 57. Estrada,MAR. Policy modeling: definition, classification and evaluation. J Policy Model. (2011) 33:523–36. doi: 10.1016/j.jpolmod.2011.02.003
	 58. Ruiz,E. The policy modeling research consistency index (PMC-index). SSRN Electron J. (2010) 10:1–13. doi: 10.2139/ssrn.1689475 
	 59. Cao,C, Lyu,YM, Huang,J, Luo,RJ, Huang,HC, and Yu,GL. The impact of China's new energy vehicle policies on corporate social responsibility: a textual big data analytics approach. Corp Soc Responsib Environ Manag. (2024) 31:5327–42. doi: 10.1002/csr.2867
	 60. Da,C, Duan,Y, Ji,Z, Chen,J, Xia,H, Weng,Y , et al. Assessing the needs of patients with breast cancer and their families across various treatment phases using a latent dirichlet allocation model: a text-mining approach to online health communities. Support Care Cancer. (2024) 32:314. doi: 10.1007/s00520-024-08513-3 
	 61. Nie,W, Chen,R, Wang,W, Lepri,B, and Sebe,N. T2TD: text-3D generation model based on prior knowledge guidance. IEEE Trans Pattern Anal Mach Intell. (2025) 47:172–89. doi: 10.1109/TPAMI.2024.3463753 
	 62. Liu,Y. Discovering topics and trends in biosecurity law research: a machine learning approach. One Health. (2025) 20:100964. doi: 10.1016/j.onehlt.2024.100964 
	 63. Shashank,S, and Behera,RK. Factors influencing recommendations for women's clothing satisfaction: a latent Dirichlet allocation approach using online reviews. J Retail Consum Serv. (2024) 81:104011. doi: 10.1016/j.jretconser.2024.104011
	 64. Zhang,S. Exploring thematic evolution in interdisciplinary forest fire prediction research: a latent Dirichlet allocation–bidirectional encoder representations from transformers model analysis. Forests. (2025) 16:346. doi: 10.3390/f16020346
	 65. Yang,J, Wei,X, Zhou,H, and Zhou,LJ. The construction and effect evaluation of urban business environment policy evaluation system: based on the PMC–LDA model. Soft Sci. (2024) 38:127–36. doi: 10.13956/j.ss.1001-8409.2024.11.17
	 66. Elo,S, and Kyngäs,H. The qualitative content analysis process. J Adv Nurs. (2008) 62:107–15. doi: 10.1111/j.1365-2648.2007.04569.x 
	 67. Crea,TM, Collier,KM, Klein,EK, Sevalie,S, Molleh,B, Kabba,Y , et al. Social distancing, community stigma, and implications for psychological distress in the aftermath of Ebola virus disease. PLoS One. (2022) 17:e0276790. doi: 10.1371/journal.pone.0276790 
	 68. Zhang,CH, Li,XW, Sun,YF, Chen,J, and Streimikiene,D. Policy modeling consistency analysis during energy crises: evidence from China's coal power policy. Technol Forecast Soc Change. (2023) 197:122931. doi: 10.1016/j.techfore.2023.122931
	 69. Chen,CK. Strategy of national fitness in a decade: times characteristics, main achievements and practical enlightenments. J Chengdu Sport Univ. (2024) 50:21–30. doi: 10.15942/j.jcsu.2024.06.003
	 70. General Administration of Sport of China. (2024). National Sports Venues Survey Data (2025). Available online at: https://www.sport.gov.cn/n315/n329/c28533813/content.html (Accessed March 21, 2025).
	 71. Rütten,A, Abu-Omar,K, Messing,S, Weege,M, Pfeifer,K, Geidl,W , et al. How can the impact of national recommendations for physical activity be increased? Experiences from Germany. Health Res Policy Syst. (2018) 16:121. doi: 10.1186/s12961-018-0396-8 
	 72. Messing,S, Rütten,A, Abu-Omar,K, Ungerer-Röhrich,U, Goodwin,L, Burlacu,I , et al. How can physical activity be promoted among children and adolescents? A systematic review of reviews across settings. Front Public Health. (2019) 7:55. doi: 10.3389/fpubh.2019.00055 
	 73. Xu,TL, and Hu,Y. Towards sustainable prosperity? Policy evaluation of Jiangsu advanced manufacturing clusters. Tech. Soc. (2024) 77:102583. doi: 10.1016/j.techsoc.2024.102583


Copyright
 © 2025 Dong, He, Kong, Zhou, Lv, Zhang and Dong. 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.

OPS/images/fpubh-13-1610070-g005.jpg
Topic Strength

025

020

01s

005

Topic 1
—o—Topic2

Topic 3
—o—Topic 4
o Topic 5
—o—Topic 6

Initation

Expansion Enhancement

Development Stage





OPS/images/fpubh-13-1610070-g006.jpg
~ Demand-based|
Environmental

= Supply-based

Gonernment Pocarsment

Interastions Exchanes

0 20
Number of file

(a)

40

O

Supply-based

48.99%
Environmental

/

17.36%
Demand-based

G Prosmen

Ousourn S
ot Dol

®

(b)





OPS/images/fpubh-13-1610070-g003.jpg
600

Initiation
(1995-2000

Expansion
(2001-2013)

Enhancement
(2014-)

1995 2000

2005

2010
Years

2015 2020

10
2024

600

400

200

=200

Total





OPS/images/fpubh-13-1610070-g004.jpg
it

i

Hedthsasiihe

o PRI
T30t et Trns o o 218 ol k)

e PR

T3t e T o T3 152 f ks

oo bl s epas| okt sonte o sty Upgain
s Tiedaa e e e g PR
[RET———————

i

b

HiRT
Ly

i

—tiey i ot P o]
e T e —
Bl e o [ Topics: dLegalt ) Topic & o e vt






OPS/images/fpubh-13-1610070-g007.jpg
PMC

~@- Initiation —@— Expansion ~ Enhancement
(@

Xl:Policy Nature
12

X9:Policy Domains X2:Policy Timeliness

Xs:Issuing Authority Xa3:Policy Function

X:Incentive Measures Xd:Policy Focus

Xe6:Policy Audience

=T

XS:Policy Evaluation

mean [P0

(c)

A g o S~

—~ A

P v

—~ A

- el g T

(b)
Xt:Paliey Nature

XOsPolicy Domains X2:Policy Timeliness

Xsilsuing Authority X3:Policy Function

X7:ncentive Measures. XdPolicy Foeus

N:Policy Audience  X:Palicy Evaluation

[ twitation |

T Expansion [ Enhancement
)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Can China’s national fitness policy contribute to achieving universal health? Analysis based on the three-dimensional framework



		1 Introduction



		2 Materials and methods



		2.1 Data sources and collection



		2.1.1 Data sources



		2.1.2 Data screening









		2.2 Research procedure and design



		2.2.1 Policy themes (X dimension)



		2.2.2 Policy tools dimension (Y dimension)



		2.2.3 Policy consistency dimension (Z dimension)









		2.3 Research methods



		2.3.1 Text analysis method



		2.3.2 Content analysis method



		2.3.3 PMC index model















		3 Results and analysis



		3.1 Policy evolution analysis



		3.2 Policy theme analysis (X dimension)



		3.2.1 Theme 1: Policy leadership and infrastructure development



		3.2.2 Theme 2: Elite sports and industry upgrading



		3.2.3 Theme 3: Public health service system



		3.2.4 Theme 4: Event economy and social atmosphere building



		3.2.5 Theme 5: Legal and regulatory management



		3.2.6 Theme 6: Community sports infrastructure and policy support









		3.3 Policy tool analysis (Y dimension)



		3.4 Policy consistency analysis (Z dimension)



		3.4.1 Overall policy consistency analysis



		3.4.2 Longitudinal analysis of each period



		3.4.3 Horizontal comparative analysis of variables















		4 Conclusion and discussion



		4.1 Research findings



		4.2 Research recommendations



		4.3 Research limitations









		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fpubh-13-1610070-g001.jpg
e = e

Research Motwanon and Glohal Health Challenges

' International Policy Practices and Key Inspirations ]
Introduction | China’s Public Health Pressure and Policy Shift |
Literature Review and Research Gaps
\ Analyucnl Framework and Methodological Innovation )
> —
Zo e ol

G || O
| Data Collection \|

Model(LDA)
Tz | $%
5E H 5
g % | | | § g [ Content Analysis (CA)
w| &
Data S SR PR 7 T 5 PR R
j L a8 Screening l ( Pollcy Modeling Consistency Index,
- ) - g Modeieyic) /
=






OPS/images/fpubh-13-1610070-g002.jpg
Perplexity

850

800

650

600

3 Perpl
i —9— Coherence] |

Number (f Topics
a)

0.50

045

040

035

020

Coherence

Selected Topic[o__| [ Preveus Tope | Next Topic ] ClearTope

Intertopic Distance Map (via multidimensional scaling)





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Can China'’s national tfi ness
policy contribute to achieving
universal health? Analysis based
on the three-dimensional
framework












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






