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Background: Health literacy among college students majoring in kinesiology is higher than that among students in other majors. However, the structure of interactive health literacy is poorly understood, which may affect overall health literacy. Despite existing research on health literacy, studies targeting college students majoring in kinesiology are scarce, and a gap remains in translating study results into practical strategies. Therefore, this study constructed a theoretical model of interactive health literacy among college students majoring in kinesiology.

Methods: Qualitative data were collected from online posts, a literature review, and semi-structured interviews with 11 college students majoring in kinesiology, physical education teachers, and six physical fitness experts in China. Participants were selected using purposive sampling. Interview questions focused on participants' perceptions of the structure and characteristics of interactive health literacy among college students majoring in kinesiology. Data were analyzed based on the grounded theory.

Results: The analysis derived three categories with eight subcategories, 60 concepts, and 288 labels. The categories and subcategories were harnessing health information (comprising obtaining health information and comprehending health information), promoting health interactions (comprising perceiving health functions, shaping health awareness, and participating in health communication), and addressing health problems (comprising forming health motivation, making healthy decisions, and practicing healthy living).

Conclusions: College students majoring in kinesiology in China exhibited unique trends in interactive health literacy compared to students in other countries. Further large-scale surveys are required to revise and validate the initial exploration of perceptions and investigate the structural system of interactive health literacy in various groups.
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1 Introduction

Health literacy is an emerging area of research worldwide and can be used as both a goal for health education and health promotion and a method of assessing the outcomes of health education and health promotion efforts (1). Interactive health literacy focuses on the development of individual skills, such as problem solving, communication, making healthy decisions, and the ability to process health knowledge (2). Developing interactive health literacy requires health education activities in public places, such as schools and communities (3, 4). Kinesiology majors in this study refer to undergraduate studies in comprehensive, teacher training, and sports colleges and universities with physical education, athletic training, social sports instruction, and other related physical education and health disciplines as study majors. Participation in sports activities can promote students' health literacy (5), college students majoring in kinesiology usually have an understanding and awareness of health and strong health literacy. So the health literacy of college students majoring in kinesiology is higher than that of college students majoring in other disciplines. They are not only recipients but also future disseminators of health knowledge. In China, although the overall health education level of college students is high, their health literacy is generally low, indicating that they have not implemented health theories and skills or developed good living habits (6). Therefore, an interactive health literacy structural model for college students majoring in kinesiology would help colleges and universities conduct health education and promote students' physical and mental health.

Health literacy was first introduced as a policy issue in school health education in 1974, along with the observation that school health education was required to improve students' health literacy (5, 7). Health literacy has different definitions and conceptual models in public health and clinical medicine perspectives (8–10). However, both perspectives agree that health education plays an important role in clinical and community health literacy (11). Low health literacy is prevalent worldwide and affects individual health outcomes (12–15). People in some countries have little access to health education, are not equipped to prevent chronic disease (16), and are 1.5–3 times more likely to have poor health outcomes (17, 18). Health education in colleges can promote health literacy among students (19, 20) and enriches health behaviors and knowledge to equip them to cope with different health problems in their future lives (21, 22). Nutbeam categorized health literacy into three levels: functional, interactive, and critical (3). Interactive health literacy evaluates an individual's ability to access, understand, and apply health information in a specific context (23–25). To date, 32 health literacy scales have been developed, of which 21 can be used to assess interactive health literacy (26, 27). The Multidimensional Measure of Adolescent Health Literacy (MAHL) focuses on doctor-patient communication, interpersonal interactions, and the use of health information (28). Wallace et al. recommended a simple tool for screening patients with limited health literacy using one question (29).

China has emphasized the importance of health through the promulgation of a series of policies, such as the Outline of the “Healthy China 2030” Plan, the Opinions on Comprehensively Strengthening and Improving the Work of School Hygiene and Health Education in the New Era, and the Guidelines for Health Education in Ordinary Schools of Higher Learning. These policies indicate that improving health literacy is the most effective measure for fundamentally improving the health of the entire society. China's research on health literacy is in its infancy and focuses on health communication and the use of health education to improve the health literacy of the entire population (30). Comprehensive research on health literacy and its evaluation among various groups of people is lacking. College students majoring in kinesiology receive health education in college, and their daily life and behavior incorporate physical activities that improve health literacy. Based on the Healthy China strategy, college students must disseminate the concept of health and lead healthy lives. College health education and promotion aims to improve students' health literacy. The interactive health literacy of college students majoring in kinesiology is a key factor in improving the health literacy of the entire population.

Research on health literacy has examined various populations, such as adolescents, persons with disabilities, ethnic minority groups, and vulnerable groups, including migrant populations and left-behind children (31). Health education and promotion are internationally recognized as one of the main methods for improving populational health literacy, with improvements in health literacy used as a major indicator to reflect the effectiveness of health education and promotion (3). Improving the health literacy of college students majoring in subjects related to health and medicine is easier, and college students' health literacy is significantly influenced by their majors (32–34). As a special group with long-term exposure to sports, college students majoring in kinesiology engage in sports activities in their daily lives, thereby improving their health literacy. The health behaviors, habits, and knowledge that college students majoring in kinesiology obtain in college and their work after graduation are closely related to improving health literacy in the entire population. Examining the interactive health literacy of college students majoring in kinesiology would enrich the theoretical research on this topic and identify methods of improving college students' health literacy through health education. This would, in turn, promote college students' physical and mental health.

Although many studies have examined health literacy from various perspectives, and various programs have been proposed to improve it, studies targeting college students majoring in kinesiology are scarce. Moreover, most existing research focuses on the macro level of health literacy, and a gap remains in translating these results into practical strategies for interactive health literacy, limiting its comprehensive development. Previous studies have often used questionnaires; however, questionnaire surveys cannot be used to construct new theoretical models, as they use relatively simple questions to understand the current situation and existing problems. The grounded theory approach can be used to construct theoretical models from the bottom up based on the participants' experiences, opinions, and behaviors, providing a comprehensive understanding of their perceptions and understanding. Understanding is continually refined during the data collection process. The underlying logic of the grounded theory is to condense data and build theory from the bottom up. Researchers do not make prior assumptions but directly initiate data generalization and analysis. Therefore, ensuring the relevance and validity of the data during the data collection process is important.

In China, students majoring in kinesiology have limited knowledge of interactive health literacy. They use sports for personal health promotion and development without understanding their contribution to improving health literacy. A theoretical model could help college students majoring in kinesiology understand interactive health literacy and provide a scientific framework for their professional development. Therefore, this study used the grounded theory approach to construct a structural model of interactive health literacy among college students majoring in kinesiology. This model could help utilize and reflect the professional advantages of health promotion among college students majoring in kinesiology, advance research on evaluations of health literacy, and introduce a new perspective for health literacy research.



2 Materials and methods

This study has been approved by the Ethics Board at East China Normal University (HR 096-2021, 14 March 2021). Written informed consent was obtained from the individuals for the publication of any potentially identifiable images or data included in this article. Informed consent was obtained from all participants and the research team maintained the confidentiality of participant information involved. We certify that the study was performed in accordance with the 1964 declaration of HELSINKI and later amendments. All interviewees have already signed the interview opinion request form and agreed before the interview. The interview process will be recorded and their privacy will be ensured not to be leaked.

The textual data used for grounded theory in this study mainly comes from literature related to the research topic and textual data collected through interviews. First, a literature search was conducted using Chinese and international databases, such as China National Knowledge Infrastructure (CNKI) and Web of Science, to collect relevant information on interactive health literacy among college students majoring in kinesiology. We retrieved 39 and 195 relevant articles in Chinese and English, respectively, and analyzed the results to distill initial concepts and provide support for the theoretical framework. Second, semi-structured interviews were conducted with college students majoring in kinesiology and experts in the field of kinesiology and health. The interview formats included face-to-face offline interviews and social media (e.g., WeChat and Tencent Meeting) online interviews. After the interview, the interview process was converted into textual data. Finally, the collected relevant literature and interview text materials will be used to construct an interactive health literacy structure model for college kinesiology students using the grounded theory method.


2.1 Participants

In research based on the grounded theory, the appropriate sample size is determined based on data saturation (35, 36). Saturation is reached when no new relevant data emerge (37). Previous studies suggest that a sample size of 10–20 participants is sufficient in grounded theory research to generate a rich and detailed understanding of a phenomenon (38).

Participants were recruited through a combination of purposive and snowball sampling (39). Current research has shown that there are significant differences in the health literacy levels of people in different regions of China, mainly in the east, middle and west, gender and age, etc. (40). The core influencing factors that cause differences in the health literacy levels of people in different regions of China include social-economic factors, the environment and lifestyle, as well as the allocation of medical and health care resources (41, 42). Participants in this study came from all regions of China (East, North, South, West, Northeast, and Southwest), and in this way, covering the effects of different factors on the participants' health literacy levels, it can be inferred that the participants in the survey were reasonably representative of the target population. The inclusion criteria were adapted from Goodyear et al. (43), as follows: (1) studying kinesiology at a college; (2) being engaged in physical health education (defined as teaching the course); and (3) having knowledgeable about interactive health literacy. Finally, 11 students and six physical fitness specialists were included in the analysis. To ensure anonymity, each participant was assigned a numerical identifier from 1 to 17 (Tables 1, 2).


TABLE 1 Demographic characteristics of students (N = 11).

[image: Table 1]


TABLE 2 Demographic characteristics of physical fitness specialists (N = 6).
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2.2 Interviews

In-depth interviews were conducted guided by six open-ended interview questions (Table 3), which were adapted from previous studies (35, 44). The interview questions were developed based on the research objectives through consultation with three professors in the field of physical health education. These questions aimed to understand the perceptions of sports college students regarding the structure and characteristics of interactive health literacy and explore the difficulties and concerns encountered by them in developing interactive health literacy. The interviews were conducted online and began by building rapport with the participants to ensure that they felt comfortable and willing to share their thoughts and experiences, which was based on previous research (45). Interviews lasted an average of 60 min and were audio-recorded with the participants' consent.


TABLE 3 Interview questions.
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2.3 Data analysis

The recordings were transcribed verbatim using ROST CM 6 software (46), and the data were stored and managed using Nvivo 14 (47). The data analysis method for the text data obtained from face-to-face offline interviews and social media (e.g., WeChat and Tencent Meeting) online interviews in this study is the same. Data were analyzed using constant comparative analysis and transcripts from each interview were carefully reviewed. After an initial assessment of the data, we analyzed the qualitative data based on the grounded theory, comprising open, spindle, and selective coding. This systematic approach allowed us to identify key themes and patterns in the data (48, 49).


2.3.1 Open coding

Open coding refers to the initial and further conceptualization and categorization of raw empirical data (37). Open coding was used to identify key concepts and categories by capturing key words that appeared in the primary data and using the native words from the empirical data to form free nodes. This was used to develop a theoretical framework for our study.

Step 1: labeling and conceptualization. Through open-ended coding, we identified 288 labels related to interactive health literacy among college students majoring in kinesiology. We then conducted a comparative analysis of these labels to identify key themes and patterns. Guided by the grounded theory, we condensed and refined these labels, resulting in 60 concepts (Tables 4, 5; see Supplementary Tables S1, S2 for detailed data).


TABLE 4 Labeling results.

[image: Table 4]


TABLE 5 Conceptualization results of 288 tagged labels.
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Step 2: categorization. Using the same continuous comparative analysis process, we further categorized and compared the 60 concepts identified and were able to find that the 60 concepts could be distilled into eight subcategories of “accessing health information, understanding health information, perceiving health functions, shaping health awareness, engaging in health communication, forming health motivation, making healthy decisions and practicing healthy living.” These categories capture key themes and patterns in the data. For example, the category “Obtaining Health Information” contains concepts such as D3, D5, D8, D10, D16, D35, D44, etc. These concepts are related to the sources of students' access to health information, and through continuous comparative analyses, these concepts can be finally refined into the subcategory “C1 Obtaining Health Information” (Table 6; see Supplementary Table S3 for detailed data).


TABLE 6 Results of concept categorization.
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2.3.2 Axial coding

Axial coding involves categorizing and comparing various concepts or categories by disassembling and reorganizing the free nodes to extract the main concepts or categories (50). In spindle coding, we disassembled and reorganized the free nodes, enabling the systematic and comprehensive analysis and conceptualization of the data.

Through further comparative analysis, we reduced the subcategories to three main categories: harnessing health information, promoting health interactions, and addressing health problems (Table 7).


TABLE 7 Results of the main axis coding for eight categories.
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2.3.3 Selective coding

Selective coding is the process of analyzing the connections between key concepts or categories and making ongoing comparisons to identify the core categories (37). Selective coding is the final stage of the grounded theory analysis process (51, 52). We identified the following core category: interactive health literacy among college students majoring in kinesiology in China. This core category integrated all of the other categories, concepts, and labels identified during the coding process, providing a comprehensive, holistic view of the research question.




2.4 Trustworthiness

Theoretical saturation, guided by the grounded theory, is related to plausibility (37). Several tests and checks were conducted to ensure the reliability and validity of the coding process (53, 54). First, we conducted a coding consistency test to reduce subjectivity and increase confidence in the coding results. We randomly selected five profiles from the raw data and asked two research assistants familiar with the use of the Nvivo 14 software to simultaneously code the samples back-to-back. Subsequently, we calculated the coding repetition rate of the sample and compared it to the results of the initial coding. In addition, we conducted a theoretical saturation test using the remaining five interviews as a reference to determine whether new categories and relationships could be identified and whether the theoretical model reached saturation. These results demonstrated the reliability and validity of our coding process and the resulting theoretical framework.




3 Results

The data analysis identified three major themes and several subthemes that reflect aspects of interactive health literacy among college students majoring in kinesiology (Figure 1).


[image: Figure 1]
FIGURE 1
 Interactive health literacy among college students majoring in kinesiology.



3.1 Harnessing health information

Harnessing health information refers to the ability to access and understand health information and independently acquire knowledge through health education. This category describes specific behaviors in acquiring health information.


3.1.1 Obtaining health information

Obtaining health information refers to the main sources and channels for acquiring health information as well as the associated skills. Many interviewees stated that health education in college was their main source of health information, followed by various social channels and online information.

I think health courses in school and guidance from teachers are the most important sources of health information for college students majoring in kinesiology. Moreover, this guarantees the authority and correctness of the health information obtained. (Participant 1)

College students majoring in kinesiology filter the health information they obtain and search for health information related to themselves through the Internet and other means. Considering their professional attributes, college students majoring in kinesiology often experience contact with the outside world during college, providing opportunities to obtain health information. For instance, some interviewees mentioned that when they worked part-time at a gym, they could formulate suitable fitness programs based on the health conditions of various groups of people to enhance their physical fitness. This helped them learn health information.

After learning this information, we can consolidate its use in practice by giving customers in need a suitable fitness program based on their lifestyles so that they can maintain healthy habits and feel it themselves in practice. (Participant 3)



3.1.2 Comprehending health information

The participants stated that after acquiring health information, they needed to understand and internalize it. This provided the foundation for subsequent communication and dissemination of health information.

The participants had different ways of understanding health information due to differences in cognition and understanding and based on their individual health status. For instance, many interviewees stated that physical activity and health promotion were relevant; thus, health-related information could be understood in the context of their professional strengths. Learning to prevent sports injuries during exercise and obtaining skills to deal with injuries in an emergency promotes good health. Exercise can help alleviate and prevent the occurrence of chronic diseases, which is important for maintaining healthy habits in daily life.

Kinesiology students accumulate experience in the process of regular classes and during exercise. These experiences promote health knowledge, and knowledge changes their behavior to maintain positive life habits. For example, some sports injuries that occur during exercise motivate people to learn more and help themselves understand this information in the context of a real exercise situation. (Participant 2)

Information on the Internet is not always accurate. College students need to have the ability to identify accurate health information. For students majoring in kinesiology, health education in college is the main channel to obtain health information, and they can understand this information through teachers' explanations. When encountering health information that is difficult to understand, they can consult professionals for advice.

First, students can carefully read health instructions in books. If students encounter areas that are difficult to understand, they can consult teachers or professionals for their opinions on these issues. Second, students usually share this health information with coaches or professors in specialized classes and communicate with them to verify the accuracy of this information. (Participant 3)




3.2 Promoting healthy interactions

Promoting healthy interactions reflects individuals' communication and interaction on health issues.


3.2.1 Perceiving health functions

Communicating about health requires understanding health and its benefits. Most participants stated that health includes physical and mental health and that different states of health have different effects. For instance, they believe that physical health is the basic state of life, that mental health problems affect physical health, and that physical exercise can alleviate mental stress and enhance physical fitness to achieve a healthy life.

I believe that physical health means that there is no disease that affects normal life, and that all indicators are within a reasonable range. On the basis of physical health, we can maintain a happy mood. The lack of mental illnesses indicates mental health. Being able to understand what health is and the importance of health is the only way to maintain good lifestyle habits and stay healthy. (Participant 5)



3.2.2 Shaping health awareness

Understanding the function of health shaped personal health consciousness and enhanced perceived importance of health among the participants. In recent years, the physical quality of college students has declined, which has caused concern. Colleges can use a variety of methods to provide health education and shape students' health consciousness. For instance, health education courses could show health warnings to attract student attention. Among after-school activities, student organizations could promote health education, disease prevention, and knowledge of medication to help students realize the importance of health, thereby shaping healthy lifestyle habits. Physical exercise can enhance physical fitness and motor skills and strengthen social skills through interaction with people during exercise. Long-term maintenance of healthy lifestyle habits can improve health self-confidence and motivate individuals to engage in healthy behaviors, thereby improving health awareness.

The resistance of kinesiology college students is relatively good, which leads to common illnesses due to bad lifestyle habits. For example, kinesiology college students stay up late, smoke, drink, and don't wear jackets after sweating during exercise. These actions affect their health. Schools can organize health education activities to show situations relevant to students to help them resist bad habits and focus on their health. (Participant 3)
     Nowadays, the physical fitness of college students is declining; they can't even finish the basic physical test, and they faint while running. People who see this phenomenon consciously do sports to enhance their physical fitness, mainly for the sake of their own health. (Participant 6)



3.2.3 Participating in health communication

Participating in health communication reflects the factors for health communication and reasons for active participation and is the most important subcategory of promoting healthy interactions. The participants stated that communicating health information requires a variety of competencies, as well as the methods and channels of communication. They noted that with the development of new media, the use of communication tools is important.

Dissemination of health information is a process of communicating with people that requires good communication skills. There are certain requirements for the linguistic ability of the person who transmits the information to ensure the accuracy of the expression. Sometimes a difference in one word can cause the dissemination of incorrect health information. (Participant 5)
     Nowadays, college students pay more attention to information on the Internet and get a lot of information from the Internet, so they also use some new media tools when disseminating health information. For example, making short videos with explanations is easy for people to understand. If they can operate a public health number, they can reach more people and deliver health information faster. (Participant 6)

Individuals with good health are persuasive in communicating health information, provide health advice based on their own practical experience, and take the initiative to share and exchange health information with others when encountering health problems. This reflects health interaction.

I feel that college student majoring in kinesiology need to make sure that they are healthy when sharing health information. They are not only responsible for their own health but also need to obtain health through their own physical skills. People initiate communication with others to solve their own health issues. (Participant 7)




3.3 Addressing health problems

Addressing health problems reflects the ability to make health decisions and use health knowledge and available health information to change one's health.


3.3.1 Forming health motivation

Health motivation can form independently through the acquisition of health information and knowledge. Confidence and internal needs conducive to health behaviors create various types of health motivation. Different health motivations lead to different health needs and lifestyles; however, the ultimate goal is to maintain health.

Physical exercise can improve one's body shape, athletic ability, and physical function, ultimately maintaining health and preventing common diseases, This is the main purpose of exercise. Participating in different sports causes different stress responses to improve physical functions. (Participant 9)
     I think there are different purposes for college students to participate in sports; some people do it to stay in good shape, some people do it to reach their personal sports goals, some people do it because they love sports, some people do it to keep their body healthy, and some people do it to satisfy their self-esteem. (Participant 8)



3.3.2 Making health decisions

Making health decisions refers to identifying healthy lifestyle habits and engaging in health-promoting behaviors based on knowledge.

Nowadays, many students do not have good dietary habits, such as skipping breakfast, irregular meal times, eating late-night snacks, and other situations. They also have irregular work and rest habits. We need to pay attention to this situation because it can have a negative impact on health. (Participant 11)
     Adequate warm-up preparatory activities before physical exercise can effectively prevent sports injuries, and accumulated sports experience enables students to pay attention during exercise. (Participant 15)



3.3.3 Practicing healthy living

Practicing healthy living is the ultimate expression of interactive health literacy, which manifests in positive lifestyle habits. Long-term exercise habits enhance physical fitness, prevent chronic diseases, enhance social interaction skills, and maintain mental health. A good diet and work habits are required to keep individuals healthy.

Among lifestyle habits, first, a healthy diet, including avoiding overeating and anorexia, is required to maintain a balance between energy intake and output. Second, regular work and rest, having enough sleep, and not often staying up late can relieve stress. This, combined with a scientific exercise program, can maintain a healthy lifestyle. (Participant 13)
     The hygiene and healthcare habits of college students majoring in kinesiology are not very good. They focus on their personal image but do not pay attention to the living environment. All these factors affect their health. (Participant 11)
     I think that sports activities are social in nature, and if you participate in sports activities regularly, you will surely interact with others. You can also improve your ability to socialize with others. (Participant 12)





4 Discussion

This study investigated the interactive health literacy of college students majoring in kinesiology. The results identified students' health and health problems, relationships between physical activity and interactive health literacy, and health education required in colleges to improve interactive health literacy among college students majoring in kinesiology.


4.1 Interactions between dimensions

The interactions between harnessing health information mastery, promoting healthy interactions, and addressing health problem are complex and multifaceted. Harnessing health information is the foundation of the other two dimensions. Promoting healthy interactions is a direct transition from harnessing health information to addressing health problems. Addressing health problems dimension is the final manifestation of the other two dimensions.

In interactive health literacy, the relationship between harnessing health information and addressing health problems is more important. Grasping health information is the basic factors of harnessing health information among college students majoring in kinesiology and affects the development of healthy habits in their daily life and their ability to solve health problems. College students who can harness health information have good health awareness and engage in health-promoting behaviors in their studies and life, thus maintaining healthy lifestyle habits and solving the health problems they encounter. Similarly, health promotion can help college students majoring in kinesiology solve health problems. Promoting healthy interactions involves an in-depth understanding and application of health information, which helps skillfully solve various health problems that may be encountered.



4.2 China's health requirements

The results of this study indicate that the interactive health literacy of college students majoring in kinesiology can play a role in China's strategy for a healthy nation. Sports support the implementation of the “Healthy China” strategy, which not only highlights the role and value of sports but also demonstrates the nature of sports as being closely related to life. Health literacy helps effectively promote healthy behaviors among college students through sports activities and achieve the goal of population's health literacy. Through health education in colleges, students majoring in kinesiology can actively seek health knowledge and implement it to harness health information. This improves their ability to solve health problems, their communication skills, and their ability to make health decisions. Moreover, this generates motivation and confidence regarding healthy behaviors, ultimately improving health.

Students should not only learn the theoretical and technical knowledge of kinesiology but also master the related health knowledge through health education to improve their health literacy and skills, health self-management abilities, and participation in public health affairs. Interactive health literacy reflects the ability to acquire and apply health information. Health literacy is required for students majoring in kinesiology in future dissemination of health knowledge, including health promotion and education. Moreover, health literacy is necessary to formulate scientific, feasible, and effective health behavior programs.

The main channels and sources for students majoring in kinesiology to acquire and understand health information are through health education in colleges, with off-campus experiences being a supplementary channel. Colleges provide health education to students based on their kinesiology majors, and students majoring in kinesiology grasp relevant health information based on their majors and verify it in practice. For instance, sports injuries can increase students' health knowledge of preventing sports injuries, as well as the subsequent maintenance and medication information, which can be utilized in daily life. This health information is frequently accessed by college students majoring in kinesiology, which is a unique professional characteristic that enhances their harnessing of health information. Students acquire the relevant health information in sports practice and utilize their professional strengths in life to understand the acquired health information by using their training experience. Therefore, students majoring in kinesiology, due to their unique professional advantages, can guide people to understand health, thereby increasing health literacy.



4.3 The basis of structural models

The structural model of interactive health literacy among college students majoring in kinesiology is an improvement on related scientific theories, including the knowledge, belief, and action theory (KBAP); trans theoretical model; and social cognitive theory. Moreover, this model is an improvement on related scientific theories, including the knowledge, belief, and action theory (KBAP); trans theoretical model; and social cognitive theory. These theories fit the connotation of the interactive health literacy system for college students majoring in kinesiology. Furthermore, constructing a system of interactive health literacy among college students majoring in kinesiology combines the social cognitive theory and health concepts of proactive health and treating the future disease in Chinese medicine.

The KBAP is a model of acquiring health knowledge, generating health beliefs, and forming health behaviors. It explains that individuals need to go through three stages to change their health behaviors and that individuals can gradually build up their beliefs only when they acquire health-related knowledge, think deeply about it, and have a clear sense of responsibility. College students majoring in kinesiology should learn this theory through health education to develop healthy lifestyle habits, obtain health knowledge, and generate health beliefs.

The trans theoretical model, also known as the behavioral staged transformation theoretical model, is widely used in research on health behavior change, which seeks to elucidate the process by which behavioral change occurs, rather than merely why it occurs. The model depicts individuals at different stages of adverse behavior change by adopting appropriate behavioral transformation strategies, ultimately acquiring positive behaviors and being able to sustain them. The trans theoretical model suggests that college students majoring in kinesiology gradually develop positive health behaviors through health education in college, maintain these behaviors after achieving good health literacy, and positively influence others by creating their own good health image. This promotes the dissemination of health behaviors and information.

The concept of proactive health was first proposed in 2015 in China. The concept emphasizes increasing the micro-complexity of the human body by actively applying controlled stimuli, prompting the human body to adapt to various changes and identify and assess its own state and direction and degree of development. This helps individuals choose appropriate lifestyle factors and actively and positively use medical methods to promote the development of healthy behaviors. Moreover, this promotes adaptive self-regulation to improve physical function, prevent diseases, and maintain a healthy state. The term “treating the future disease” in Chinese medicine first appeared in the Yellow Emperor's Classic of Internal Medicine. It emphasizes that when the human body is healthy, we should focus on healthcare methods to strengthen the body, maintain health, improve quality of life, and prevent diseases.

Establishing a structure system of interactive health literacy among college students majoring in kinesiology would help students clearly understand their health and adopt behaviors such as health promotion and management. As the Healthy China Initiative continues to advance, proactive health will gradually become an area of focus in addition to medical and healthcare reform. Exercise science is an important component of proactive health and will become an important part of the future medical system with increased responsibilities and development opportunities.



4.4 Practical paths to improve health literacy among Chinese college students

What kind of health education should be carried out in Chinese colleges and universities in order to improve the health literacy level of college students, and the relevant educational institutions and governmental departments should provide the key human and material support system from various aspects, and the specific implementation suggestions can be based on the three interactive theoretical models of “harnessing health information, promoting health interaction and addressing health problems” constructed in this study. The specific implementation suggestions can be based on the theoretical model of the three interactions of “mastering health information, promoting health interaction and solving health problems” constructed in this study. Through the following measures, we can systematically improve the comprehensive literacy of sports majors in health information processing, interactive participation and health problem solving, and ultimately achieve the positive cycle of “information input—interactive reinforcement—practical internalization.”

(1) Optimize the ability to acquire and understand health information. The combination of health theory and practice acquired by students in the classroom can promote the enhancement of the acquisition and comprehension of health information. Therefore, it is necessary to optimize and improve the theoretical courses of health education in which students acquire health knowledge, as well as the practical courses in which health information is applied. Firstly, schools can offer integrated health courses, embedding modules such as Exercise and Health and Physical Fitness Assessment and Promotion in physical education courses, and strengthening the acquisition and comprehension of health information through case studies (e.g., prevention of sports injuries and nutritional matching). For example, basketball teaching is integrated into the exercise physiology curriculum in colleges and universities to enable students to understand the correlation between exercise intensity and health indicators (55). Secondly, build a digital health information platform, develop a health knowledge database (e.g., exercise prescription library, chronic and management guide), and push personal learning resources in combination with AI to improve the efficiency of information acquisition.

(2) Strengthening the interactive health participation mechanism. The promotion of health literacy requires multi-party collaboration, with the establishment of a “four-in-one” interactive network that links medical institutions, schools, communities and social organizations to carry out activities such as health lectures and physical fitness tests. For example, colleges and hospitals are working together to offer “exercise rehabilitation workshops,” where students learn how to solve health problems through practice. Some studies have shown that the frequency of communication among students participating in health-themed clubs has increased by 40 percent, and the information for health decision-making has been significantly enhanced. Based on this, university sports clubs are expanding their functions, incorporating the cultivation of health literacy into their assessment indicators, and requiring them to organize regular health-themed debates, first-aid skills competitions, and other activities.

(3) Deepening practical measures to solve health problems. To improve students' health literacy, we implement a closed-loop management process of “health profile-feedback,” establish students' health literacy e-portfolio, embed real health problem-solving scenarios in physical education, design situational health challenge tasks (56), and dynamically track students' health behavior (e.g., frequency of exercise, quality of sleep) to generate improvement suggestions through algorithms according to the specific situation of students. The algorithm generates improvement suggestions for students' specific situations.




5 Conclusions

This study developed a theoretical model of interactive health literacy among college students majoring in kinesiology. We identified three main categories, eight subcategories, 60 concepts, and 288 labels. The system theory passed the theory saturation test and coding consistency test, which demonstrated good reliability.

The results of this study can be used to evaluate interactive health literacy among college students measuring in kinesiology. Our findings can be used to identify problems in college health education and provide a reference for developing health education programs and strategies to address these problems. This study can help colleges, universities, and related administrative departments assess the interactive health literacy of college students majoring in kinesiology and determine strategies to increase their health literacy. Interactive health literacy is a cognitive ability. College students must acquire relevant health knowledge and deeply consider it to improve their health literacy. Promoting healthy interactions plays an important role in the health communication of college students and can cultivate their communication abilities and use of new media communication tools. Practicing healthy living refers to the ability to make healthy decisions and is an advanced cognitive and social skill that can help students maintain healthy lifestyle habits.

This study constructed an interactive health literacy structural model for Chinese sport major college students based on the Grounded theory. Although the model may face the challenge of cultural or educational differences in cross-national applications, its core framework still has replicable potential, and its strengths and weaknesses exist simultaneously. Its strengths are reflected in: (1) Methodological strengths: adopting a bottom-up inductive research path rooted in theory, the model is constructed in an original and systematic way through in-depth interviews and coding analyses, explaining the unique health behavior of university students majoring in physical education under the Healthy China Strategy. During the research process, the participants' cognitive maps were gradually improved through continuous comparison and theoretical saturation testing, and the rooted theories are highly replicable, so that the same methodology can be used to construct theoretical models of the health literacy of students in their own countries according to different national conditions. (2) Theoretical universality: The three dimensions of “harnessing health information,” “promoting healthy interactions” and “addressing health problems” in the model are consistent with the WHO health literacy principles of “access-understand-apply” and are applicable to different cultures. The cross-cultural commonality of social interaction has been verified in cross-disciplinary thematic learning studies, such as the peer support effect in western sports communities. (3) Room for local adaptation: in cross-national applications, countries can make local adjustments according to the theoretical framework. In terms of content, the health knowledge in the model can be replaced with local health knowledge (e.g., replacing Tai Chi with yoga); in terms of policy synergy, local education policies (e.g., the European Union's Healthy Schools Initiative) (57) can be combined to optimize the implementation of the specific pathways of improving health literacy.

Its disadvantages are: (1) Rooted theory requires the investment of sufficient time, energy and data resources, and the researcher needs to collect, analyse and interpret a large amount of data in order to facilitate the construction of a theoretical model based on participants' experiences. In the process of cross-cultural research, language barriers or cultural differences can pose a great challenge to the researcher and can affect the process of data collection and analysis. (2) Applying the model according to cultural differences in different countries: firstly, in terms of health information acquisition and understanding, Chinese students rely on school health education curricula and official platforms and are more influenced by local health knowledge such as traditional Chinese medicine and health maintenance; whereas Western countries prefer to acquire health information from social media and community resources and advocate scientific knowledge of sports medicine and sports nutrition. Second, in terms of health interaction patterns, China emphasizes collectivist community activities and teacher-led health knowledge transfer in health education, whereas Western countries focus more on individual exercise communities, such as the gym personal training group model, and place more emphasis on student self-directed exploratory learning, such as health interactions in project-based learning. Finally, when it comes to solving health problems, Chinese students tend to receive health guidance from their families and teachers, while Western cultures encourage students to make independent health decisions. (3) Differences in the educational systems of different countries: in this study, Chinese physical education curricula are usually separated from health literacy, whereas in Western countries, health literacy may be organically integrated into interdisciplinary programs, and assessment of students' health literacy levels is more concerned with critical thinking. Therefore, although the interactive health literacy structure model constructed in this study can cover the health literacy structure of most students in physical education, there are some potential limitations in the process of cross-national application. Researchers need to take these limitations into account when conducting cross-national applications to ensure the rigor of the data collection and analysis process so that it is appropriate for the research questions to be addressed.

In an era of focusing on health for the entire population, specific manifestations of interactive health literacy among college students majoring in kinesiology must be understood to promote health literacy and develop interactive health literacy programs. This study provides insights into the interactive health literacy among college students majoring in kinesiology and suggests that future studies should validate and extend these findings. By examining the specifics of interactive health literacy among college students majoring in kinesiology in different regional institutions, we can gain a comprehensive understanding of the opportunities and challenges for developing population health literacy for all. These findings can help develop effective health education strategies and universal health education programs to enhance health literacy and promote national health development.



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.



Ethics statement

This study has been approved by the Ethics Board at East China Normal University (HR 096-2021, 14 March 2021). Written informed consent was obtained from the individuals for the publication of any potentially identifiable images or data included in this article. Informed consent was obtained from all participants. The social media data was accessed and analyzed in accordance with the platform's terms of use and all relevant institutional/national regulations.



Author contributions

MW: Conceptualization, Data curation, Investigation, Methodology, Software, Writing – original draft, Writing – review & editing. XW: Validation, Writing – original draft, Writing – review & editing. MZ: Formal analysis, Project administration, Validation, Writing – original draft, Writing – review & editing. ZY: Conceptualization, Formal analysis, Project administration, Resources, Validation, Writing – original draft, Writing – review & editing. SY: Supervision, Writing – original draft, Writing – review & editing. SL: Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This research was funded by the Projects of Later funded key projects of the China National Social Science Foundation, grant number 23FTYA004 and Open Projects of Key Laboratory of Adolescent Health Assessment and Exercise Intervention of Ministry of Education, East China Normal University, grant number 40500-23204-542500/006/012.



Acknowledgments

The authors acknowledge the valuable time and insightful feedback provided by all the participants that took part in the grounded theory study.



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.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1510035/full#supplementary-material



References

 1. U.S. Department of Health and Human Services. Healthy People 2010: Understanding and Improving Health. Washington, DC: Health and Human Service Department (2000).

 2. Sun H, Fu H. The current research situation on the connotation of health literacy. China J Chronic Dis Prev Control. (2011) 19: 323–6. doi: 10.16117/j.cnki.31-1974/r.2010.03.021

 3. Nutbeam D. Health literacy as a public health goal: a challenge for contemporary health education and communication strategies into the 21st century. Health Promote Int. (2000) 15:259–67. doi: 10.1093/heapro/15.3.259

 4. Martins J, Onofre M, Dudley D. Health and physical literacy interventions in education, sport, and public health settings. Front Sports Act Living. (2024) 5:1353743. doi: 10.3389/fspor.2023.1353743

 5. Melby S, Elsborg P, Bentsen P, Nielsen G. Cross-sectional associations between adolescents' physical literacy, sport and exercise participation, and wellbeing. Front Public Health. (2023) 10:1054482. doi: 10.3389/fpubh.2022.1054482

 6. Lina Z, Chunwen H, Weibin P. Current status and progress of research on health literacy among Chinese college students. Occup Health. (2020) 36:573–6. doi: 10.13329/j.cnki.zyyjk.2020.0151

 7. Wood H, Brand G, Clifford R, Kado S, Lee K, Seubert L. Student health and social care professionals' health literacy knowledge: an exploratory study. Pharmacy. (2023) 11:40. doi: 10.3390/pharmacy11020040

 8. Pleasant A, Kuruvilla S. A tale of two health literacies: public health and clinical approaches to health literacy. Health Promote Int. (2008) 23:152–9. doi: 10.1093/heapro/dan001

 9. Nutbeam D. The evolving concept of health literacy. Soc Sci Med. (2008) 67:2072–8. doi: 10.1016/j.socscimed.2008.09.050

 10. World Health Organization. Health Promotion Glossary. Geneva: WHO (1998).

 11. Coulter A, Ellins J. Effectiveness of strategies for informing, educating, and involving patients. Br Med J. (2007) 335:24–7. doi: 10.1136/bmj.39246.581169.80

 12. Adams RJ, Appleton SL, Hill CL, Dodd M, Findlay C, Wilson DH. Risks associated with low functional health literacy in an Australian population. Med J Aust. (2009) 191:530–4. doi: 10.5694/j.1326-5377.2009.tb03304.x

 13. Murray TS, Hagey J, Willms D, Shillington R, Desjardins R. Health Literacy in Canada: A Health Understanding. Ottawa: Ontario (2008).

 14. Kutner M, Greenberg E, Ying J, Paulsen C. The Health Literacy of America's Adults: Results from the 2003 National Assessment of Adult Literacy. Washington: National Center for Education Statistics (2006).

 15. National Health Commission of the People's Republic of China. The health literacy level of Chinese residents reached 25.40% in 2021. (2022). Available online at: http://www.nhc.gov.cn/xcs/s3582/202206/5dc1de46b9a04e52951b21690d74cdb9.shtml (accessed June 27, 2023).

 16. Nutbeam D. Defining and measuring health literacy: what can we learn from literacy studies? Int J Public Health. (2009) 54:303–5. doi: 10.1007/s00038-009-0050-x

 17. De Walt DA, Berkman ND, Sheridan S, Lohr KN, Pignone MP. Literacy and health outcomes: a systematic review of the literature. J Gen Intern Med. (2004) 19:1228–39. doi: 10.1111/j.1525-1497.2004.40153.x

 18. Williams MV, Davis T, Parker RM, Weiss BD. The role of health literacy in patient-physician communication. Fam Med. (2002) 34:383–9.

 19. Ahmad I, Taimur H, Shabbir S, Shabbir CA, Ahsan A, Ahmad HS, et al. Examining communicative, critical health literacy and ehealth literacy among international university students residing in Japan. Healthcare. 12:2024. doi: 10.3390/healthcare12090941

 20. Karagözoglu M, Ilhan N. The effect of health literacy on health behaviors in a sample of Turkish adolescents. J Pediatr Nurs. (2024) 77:e187–94. doi: 10.1016/j.pedn.2024.04.028

 21. Tsai HY, Lee SD, Coleman C, Sørensen K, Tsai TI. Health literacy competency requirements for health professionals: a Delphi consensus study in Taiwan. BMC Med Educ. (2024) 24:209. doi: 10.1186/s12909-024-05198-4

 22. Reading Turchioe M, Mangal S. Health literacy, numeracy, graph literacy, and digital literacy: an overview of definitions, evaluation methods, and best practices. Eur J Cardiovasc Nurs. (2024) 23:423–8. doi: 10.1093/eurjcn/zvad085

 23. Duggan A. Understanding interpersonal communication processes across health contexts: advances in the last decade and challenges for the next decade. J Health Commun. (2006) 11:93–108. doi: 10.1080/10810730500461125

 24. Frosch DL, Elwyn G. Don't blame patients, engage them: transforming health systems to address health literacy. J Health Commun. (2014) 19:10–4. doi: 10.1080/10810730.2014.950548

 25. Koh HK, Brach C, Harris LM, Parchman ML. A proposed “health literate care model” would constitute a systems approach to improving patients' engagement in care. Health Aff. (2013) 32:357–67. doi: 10.1377/hlthaff.2012.1205

 26. Weiss BD, Mays MZ, Martz W, Castro KM, DeWalt DA, Pignone MP, et al. Quick assessment of literacy in primary care: the newest vital sign. Ann Fam Med. (2005) 3:514–22. doi: 10.1370/afm.405

 27. Baron-Epel O, Balin L, Daniely Z, Eidelman S. Validation of a Hebrew health literacy test. Patient Educ Couns. (2007) 67:235–9. doi: 10.1016/j.pec.2007.02.005

 28. Massey P, Prelip M, Calimlim B, Afifi A, Quiter E, Nessim S, et al. Findings toward a multidimensional measure of adolescent health literacy. Am J Health Behav. (2013) 37:342–50. doi: 10.5993/AJHB.37.3.7

 29. Wallace LS, Rogers ES, Roskos SE, Holiday DB, Weiss BD. Brief report: screening items to identify patients with limited health literacy skills. J Gen Intern Med. (2006) 21:874–7. doi: 10.1111/j.1525-1497.2006.00532.x

 30. Yu S, Dong H, Han C. The era connotation and practice path of sports assisting the improvement of national health literacy. Bull Sports Sci Technol. (2023) 31:53–7. doi: 10.19379/j.cnki.issn.1005-0256.2023.02.017

 31. Wang P. Research progress of health literacy at home and abroad. China Health Educ. (2010) 26:298–302. doi: 10.16168/j.cnki.issn.1002-9982.2010.04.002

 32. Rababah JA, Al-Hammouri MM, Drew BL, Aldalaykeh M. Health literacy: exploring disparities among college students. BMC Public Health. (2019) 19:1401. doi: 10.1186/s12889-019-7781-2

 33. Mullan J, Burns P, Weaton K, McLennan P, Rich W, Crowther S, et al. Health literacy amongst health professional university students: a study using the health literacy questionnaire. Educ Sci. (2017) 7:54. doi: 10.3390/educsci7020054

 34. Budhathoki SS, Pokharel PK, Jha N, Moselen E, Dixon R, Bhattachan M, et al. Health literacy of future healthcare professionals: a cross-sectional study among health sciences students in Nepal. Int Health. (2019) 11:15–23. doi: 10.1093/inthealth/ihy090

 35. Harvey S, Hyndman B. An investigation into the reasons physical education professionals use Twitter. J Teach Phys Educ. (2018) 37:383–96. doi: 10.1123/jtpe.2017-0188

 36. Humber JF. Student Engagement in Online Courses: A Grounded Theory Case Study. Tuscaloosa: The University of Alabama (2018).

 37. Strauss A, Corbin J. Basics of Qualitative Research Techniques. Sage Publications: Thousand Oaks, CA (1998).

 38. Lowe SS, Milligan C, Brearley S. Activity and advanced cancer: a grounded theory. Palliat Med. (2019) 34:231–44. doi: 10.1177/0269216319888989

 39. Patton M. Qualitative Research & Evaluation Methods: Integrating Theory and Practice. Sage: Thousand Oaks, CA (2015).

 40. Ying L, Juncheng J, Huiquan J. Correlation between the prevalence of chronic diseases and the types of chronic diseases in middle-aged and elderly people in China and medical and health resources. Chin J Gen Pract. (2024) 27:1452–9. doi: 10.12114/j.issn.1007-9572.2023.0365

 41. Benfeng D, Xuan W. Evolution, regional differences and influencing factors of health inequality among the elderly. Popul Res. (2013) 37:81–90.

 42. Yanan M, WenP, Qian W, Jiapeng C, Lingxia Z, Yaogang W, et al. Building a healthy China: expert consensus on eliminating health imbalance. Chin J Prev Med. (2024) 25:1–8. doi: 10.16506/j.1009-6639.2024.01.001

 43. Goodyear VA, Parker M, Casey A. Social media and teacher professional learning communities. Phys Educ Sport Pedagog. (2019) 24:421–33. doi: 10.1080/17408989.2019.1617263

 44. Brooks CC, McMullen J. Using social media: one physical education teacher's experience. J Teach Phys Educ. (2020) 39:464–71. doi: 10.1123/jtpe.2020-0005

 45. Li W, Rukavina P. The nature, occurring contexts, and psychological implications of weight-related teasing in urban physical education programs. Res Q Exerc Sport. (2012) 83:308–17. doi: 10.1080/02701367.2012.10599862

 46. Chen H, Wang M, Zhang Z. Research on rural landscape preference based on TikTok short video content and user comments. Int J Environ Res Public Health. (2022) 19:10115. doi: 10.3390/ijerph191610115

 47. Mansour S, Nogues S. Advantages of and barriers to crafting new technology in healthcare organizations: a qualitative study in the COVID-19 context. Int J Environ Res Public Health. (2022) 19:9951. doi: 10.3390/ijerph19169951

 48. Glaser BG, Strauss A. The Discovery of Grounded Theory: Strategies for Qualitative Research. Aldine de Gruyter: New York, NY (1967). doi: 10.1097/00006199-196807000-00014

 49. Glaser B, Strauss A. The Discovery of Grounded Theory: Theories for Qualitative Research. Sociology Press: Mill Valley, CA, USA (1967).

 50. Liu Z, Zhang W. A qualitative analysis of Chinese higher education students' intentions and influencing factors in using ChatGPT: a grounded theory approach. Sci Rep. (2024) 14:18100. doi: 10.1038/s41598-024-65226-7

 51. Widharma IWG, Riana IG, Rahyuda AG, Wibawa IMA. Consequences career transition of lecturers and education personnel at higher education institutions in indonesia: a grounded theory. Pegem Journal of Education and Instruction. (2024) 14:284–90. doi: 10.47750/pegegog.14.01.31

 52. Ripani G, Zdzinski SF. Beyond the divide between qualitative and quantitative research: a comparison of grounded theory and structural equation modeling. Bull Counc Res Music Educ. (2024) 241:49–74. doi: 10.5406/21627223.241.03

 53. Charmaz K, Thornberg R. The pursuit of quality in grounded theory. Qual Res Psychol. (2021) 18:305–27. doi: 10.1080/14780887.2020.1780357

 54. Charmaz K, Belgrave LL. Thinking about data with grounded theory. Qual Inq. (2019) 25:743–53. doi: 10.1177/1077800418809455

 55. Linpeng X, Qihong X, Xinxin R, Xin F, Zhixin M, Shiquan H. Promotion of youth sports activities in China: key points, problems and construction paths. Chin Sport Sci Technol. (2023) 59:3–9. doi: 10.16470/j.csst.2023029

 56. Sumei Y. Construction of the core literacy framework system of Chinese students' physical education. J Phys Educ. (2017) 24:5–9. doi: 10.16237/j.cnki.cn44-1404/g8.2017.04.002

 57. Xiaotian L, Wenqi W, Shuwang L. National fitness from the perspective of cultural capital: the interaction mechanism of education level, digital cultural capital and physical exercise participation. J Phys Educ. (2024) 38:80–99. doi: 10.15877/j.cnki.nsic.20250109.002

Copyright
 © 2025 Wen, Wang, Zhou, Yin, Yuan and Liu. 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/xhtml/Nav.xhtml




Contents





		Cover



		Developing a model of interactive health literacy among college students majoring in kinesiology: a grounded theory approach



		1 Introduction



		2 Materials and methods



		2.1 Participants



		2.2 Interviews



		2.3 Data analysis



		2.3.1 Open coding



		2.3.2 Axial coding



		2.3.3 Selective coding









		2.4 Trustworthiness







		3 Results



		3.1 Harnessing health information



		3.1.1 Obtaining health information



		3.1.2 Comprehending health information









		3.2 Promoting healthy interactions



		3.2.1 Perceiving health functions



		3.2.2 Shaping health awareness



		3.2.3 Participating in health communication









		3.3 Addressing health problems



		3.3.1 Forming health motivation



		3.3.2 Making health decisions



		3.3.3 Practicing healthy living













		4 Discussion



		4.1 Interactions between dimensions



		4.2 China's health requirements



		4.3 The basis of structural models



		4.4 Practical paths to improve health literacy among Chinese college students







		5 Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher's note



		Supplementary material



		References























OPS/images/crossmark.jpg
©

|






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







OPS/images/fpubh-13-1510035-t004.jpg
gged labels gged labels

E1 Own knowledge base of specialized E145 The need for comprehensive
health theories and systematic health knowledge
regarding oneself

E2 Self-health is persuasive in E146 Long-term exercise can be
communicating health messages morally constraining

E142 Staying healthy is the foundation for E286 Nutritional balance to
getting in shape maintain a dynamic balance
between energy intake and output

E143 Health is having the energy to go E287 Endocrine disorders caused
about daily life without getting sick by staying up late and eating
irregularly

E144 Schools offer health programs to give | E288 Invisible sub-health states are
students access to health information unhealthy






OPS/images/fpubh-13-1510035-t005.jpg
pa pa

D1 Ability to utilize new media communication tools 4articles: E78, E131, E187, E244 8 4

D2 Being in good health is persuasive when communicating 2 articles: E2, E186 9 5
health messages

D3 Being able to obtain health information from schools 4articles: E67, E88, E98, E168 18 10

Total 288 articles 593 349






OPS/images/fpubh-13-1510035-t002.jpg
(\[o% Gender s College type Specialization Region
1 Female Professor Sports college Kinesiology rehabilitation Northeast
2 Female Tutor Normal college Sports training Southwest
3 Female Associate professor Normal college Sports and health Northwest
4 Male Tutor Comprehensive college Pathology Northwest
5 Male Associate professor | Sports college Sports and health Southeast
6 Female Chief physician Medical college Sports interventions Northeast






OPS/images/fpubh-13-1510035-t003.jpg
1 In your opinion, how can college students majoring in kinesiology
obtain health information? How can one make sense of health
information after obtaining it?

2 In your opinion, with whom do college students majoring in
kinesiology communicate about the health information they receive?
What channels do they use? What skills and abilities are required?

3 What do you think are the common health problems of college
students majoring in kinesiology? How can these common health
problems be solved?

4 ‘What do you think is healthy for a college student majoring in
kinesiology? What is the standard of health for college student
majoring in kinesiology? What are the aspects?

5 In your opinion, what are the aspects of healthy living for college
students majoring in kinesiology?

6 In your opinion, what are the motivations and confidence in
generating healthy behaviors among college students majoring in
kinesiology?






OPS/images/fpubh-13-1510035-t006.jpg
Cl
Obtaining Health
Information (7)

c8
Practicing Healthy
Living (9)

D3 Can obtain health information from school

D5 Can obtain health information from people around
them

D8 Can obtain health-related information on the
Internet

D10 Can obtain health information through social
practice experience

D16 Can strengthen the mastery of health information
and improve health literacy through examinations
D35 Can obtain health information from WeChat
public platforms

D44 Focus on health information related to oneself

D23 Healthy living requires the adoption of behavioral
habits such as diet, rest, and exercise

D29 Long-term exercise habits can improve physical
fitness and prevent chronic diseases

D30 Healthy living habits and exercise behaviors
require strong self-discipline

D31 Pre-exercise warm-up and post-exercise stretching
are effective in preventing sports injuries

D43 Ability to acquire knowledge of health-promoting
exercises

D50 Regular participation in physical activities can
improve social interaction skills

D52 Health management requires focus on diet and
food combinations

D53 Dynamic balance of energy intake and output can
promote health

D54 Maintaining a regular routine and not staying

up late






OPS/images/fpubh-13-1510035-t007.jpg
BI Harnessing Health

ary category

C1 Obtaining Health Information

Information C2 Comprehending Health Information
B2 Promoting Health C3 Perceiving Health Functions
Interactions C4 Shaping Health Awareness

C5 Participating in Health Communication
B3 Addressing Health C6 Forming Health Motivation
Problems C7 Making Healthy Decisions

C8 Practicing Healthy Living






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

Developing a model of
interactive health literacy among
college students majoring in
kinesiology: a grounded theory
approach





OPS/images/fpubh-13-1510035-g001.gif
Fereiving sl

Obtaing Heah i Funcions

formasion

Shoping Hslth A

Comprebending e o
alth Inormadion Paricipating inbes
thcommuncsion

Prcicin ety






OPS/images/fpubh-13-1510035-t001.jpg
Gender Class College type Spe zai Region
1 Male Freshman Normal college Sports training Northeast
2 Male Junior Sports college Sports training Northeast
3 Female Junior Normal college Physical education Northwest
4 Female Sophomore Sports college Sports training Northeast
5 Male Senior Normal college Sports training Northwest
6 Male Junior Comprehensive college The humanities of sport Northwest
7 Female Senior Sports college Physical education Northwest
8 Female Senior Comprehensive college Physical education Northwest
9 Female Freshman Normal college Kinesiology rehabilitation Northwest
10 Male Junior Medical college Kinesiology rehabilitation Southwest
11 Male Junior Normal college Sports ergonomics Southeast






