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Objectives: The objective of the study is to examine the relationship among physical literacy, mental health, and resilience in college students.

Methods: The study is a cross-sectional study. Participants (N = 5,265; 46.6% males) completed perceived physical literacy instruments, mental health continuum short forms, and the 12-item child and youth resilience measures. Mediation models were applied to explore the association among three concepts.

Results: Physical literacy, resilience, and mental health were significantly linked with each other. In the mediation model, the direct effect of physical literacy on mental health was 0.49. The indirect effect of physical literacy on mental health through the mediation of resilience was 0.97. The mediating effect of resilience accounts for 66.30% of the total effect, indicating the partial mediating effect of resilience in the relationship between physical literacy and mental health. In more detailed models, resilience was found to mediate the relationship between physical literacy and social and psychological wellbeing, accounting for 61.02% and 56.92% of the total effect, respectively. In addition, resilience acted as full mediator in the relationship between physical literacy and emotional wellbeing (>100%). These findings suggest that physical literacy increases mental health by improving resilience.

Conclusions: This is the first time to connect physical literacy with mind factors. The mediating effect of resilience on the relationship between physical literacy and mental health was found. Our findings support the development of physical literacy in universities as part of a holistic approach to supporting the wellbeing and mental health of undergraduates. This study provides a new perspective for the development of large-scale interventions in the health of body and mind in college students.
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INTRODUCTION

Physical literacy is a multidimensional concept that includes physical, affective, and cognitive factors and is defined as the motivation, confidence, physical competence, knowledge, and understanding to value and take responsibility for engagement in physical activities for life (1, 2). The concept roots in existential and phenomenological philosophy, which sees physical literacy as an essential component in human thriving and a construct of embodiment to quest harmony and unity among mental, physical, and environmental states (1, 3). Thus, a growing body of research has suggested that physical literacy is the foundation of lifetime physical activity participation (4–7). Previous studies demonstrate the positive relationships between physical literacy and physical activity levels (8, 9). Evidence also supported the beneficial effects of physical literacy on physical fitness (8, 10). Most studies have focused on linking physical literacy with the physical domain, expecting the positive impact on approaches to promote participation in physical activities through physical literacy (3). However, the embodiment of physical literacy supports the belief that body and mind cannot be separated (3). Expecting that physical and mental factors are equally linked with physical literacy is reasonable. Nevertheless, as an integral aspect of physical literacy, the mental health factor has not yet captured attention in this area.



LITERATURE REVIEW


Physical Literacy and Mental Health

The World Health Organization (WHO) defined mental health as “a state of well-being in which every individual realizes his or her own potential, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to her or his community” (11). Three key components were included in this definition: well-being, effective functioning in individual life, and effective functioning in community life, and the definition builds on two longstanding traditions in studies on life going well (12, 13): the hedonic tradition focus on feelings of happiness (emotional wellbeing), whereas the eudaimonic tradition emphasizes optimal functioning in individual and social life (psychological and social wellbeing) (14, 15). Mental health is vital to overall well-being, which is just as important as physical health (16). Furthermore, positive mental health is more than the absence of mental disorders or disabilities. Mental health is a state of well-being in which individuals are able to think, emote, communicate, earn a living, and enjoy the ability to live (12). It is a state that needs to be promoted and protected over time.

Based on the model proposed by Whitehead, physical literacy was developed from three domains: affective, physical, and cognitive. At the macro level, physical literacy emphasizes the inseparability of body and mind, with several dimensions interacting with each other. At the micro level, physical literacy emphasizes lifelong movement and positive attitudes (3). Meanwhile, mental health is considered to be the holistic triad of cognitive, behavioral, and affective wellbeing (17). In this respect, it shares partial commonalities with physical literacy (18). The influence of environmental factors on mental health has been demonstrated (19). Similarly, the effects of how environmental factors impact physical literacy were also examined (5). Such common characteristics, as well as the commonality in improving the wellbeing and quality of life of individuals, could be the basis for the association between physical literacy and mental health. However, yet, to date, empirical evidence on the association between physical literacy and psychological or mental health factors remains scarce. One recent study among 184 early adolescents found that physical literacy was positively associated with positive emotions and negatively associated with negative affect (20). Wang et al. used longitudinal studies to demonstrate the interaction between physical literacy and psychological satisfaction among 549 University students (21). However, modern mental health is not only related to positive mood (emotional wellbeing), but it also includes the presence of positive functioning in individual life (psychological wellbeing) and community life (social wellbeing). Moreover, the mechanisms underlying these positive outcomes have yet to be identified. Therefore, there is a need for a more comprehensive study of the relationship between physical literacy and mental health (including emotional, psychological, and social wellbeing), and the contribution of the mediating factors involved in this relationship.



Physical Literacy, Mental Health, and Resilience

Resilience is a multifaceted concept that is defined as the ability of a dynamic system to adapt to the interference that threatens system function, viability, and development (22, 23).

Resilience comes from quality interaction with the environment, which constantly promotes or maintains positive emotions and eventually achieves physical and psychological harmony (24). Thus, the resources that the environment provided influenced the development or maintenance of optimal mental, social, and physical health of youth. Meanwhile, the concept of resilience advocates the development of the ability of people to grow in adversity through quality interaction with the environment and to enjoy the resources provided by it. This concept is consistent with the concept of physical literacy that claims interaction with the surroundings to improve physical and social settings (22, 25). Furthermore, core elements of both physical literacy and resilience are enhanced when an environment is established that helps develop the ability to overcome challenges, obstacles, or adversity. In resilience, this process suggests that appropriate exposure to adversity in proper settings can help individuals gain coping experiences and strategies, which will provide advantages in future encounters (26). Similarly, in physical literacy, engaging in appropriately constructed challenging sports not only boosts confidence but also increases motivation and willingness to further participate in physical activity (3). Therefore, resilience and physical literacy both are dynamic concepts that are influenced by their environment and multidimensional factors throughout life (3, 26). Yet, to the best of our knowledge, only one study examined the association between physical literacy and resilience among 227 school children (9–12 years old) (23). Thus, further examining the relationship between physical literacy and resilience among college students is a paramount need to strengthen the power of current evidence in this area. In addition, studies have asserted that young people with high resilience can adapt quickly when they were exposed to adversity (27). Previous studies, thus, examined how resilience-based interventions can benefit the behavior, mental health, and overall wellbeing of the individual (28–32). Given the relevance of mental health to the environment (33), it is reasonable to infer that resilience, namely, the ability to bounce back, or recover, in the face of adversity, could promote mental health (34). Moreover, resilience can always serve as mediator between mental health and other mental health-related factors, such as positive affect, social support, perceived stress and risk, and coping (35–38). Therefore, it could be assumed that resilience may mediate the relationship between physical literacy and positive mental health.

Physical literacy, mental health, and resilience are correlated to some degree. The concept of physical literacy as a link between body and mind is theoretically influential in promoting mental health. Resilience, as the ability to combat adversity, should also play an active role in the ability of the individual to achieve mental health. University students are in the last stage of the education process (39). During this period, young people need to take on pressure from a changing environment and adapt to a new phase of socialization and study mode. Research has revealed concerning rates of psychological illness, such as anxiety and depression, among University students (40). Interventions based on cognitive, behavioral, and mindfulness have shown to be effective in reducing stress in University students (40). Therefore, understanding how physical and psychological domains work together can help us better appreciate the mechanisms by which the body and mind operate, and can thereby better inform the instruction of the interventions, such as physical education courses and other movement-based programs. Such a link also supports physical and psychological harmony among students, which leads to a greater sense of well-being (23). Thus, this study provided a new perspective on physical literacy, clarifying the relationship among physical literacy, mental health, and resilience among undergraduates. The hypothesis of this study are as follows:

Hypothesis 1: Physical literacy will positively influence mental health.

Hypothesis 2: Physical literacy will positively influence resilience.

Hypothesis 3: Resilience will mediate the relationship between physical literacy and mental health.




METHOD


Design and Participants

Cross-sectional data was extracted from a 4-year longitudinal study, which tracked changes in physical literacy over the life of an undergraduate under natural circumstances. The study was conducted at Jinan University, China. Questionnaires were distributed through an online website. A total of 5,835 undergraduates participated in the study, and 5,265 completed the questionnaires. The response rate was 90.23%. All participants were fully informed of the details of the study and free to withdraw from participating at any time during the process, either temporarily or permanently. The ethical approval was obtained from the IRB of Jinan University (JNUKY-2021-008).



Measures

Physical literacy was assessed by the simplified Chinese version of perceived physical literacy instrument (PPLI-SC) (41), which is an eight-item instrument to measure the physical literacy of Chinese undergraduates. It consists of three dimensions, namely, motivation, confidence and physical competence, and interaction with the environment. Specifically, motivation examined whether individuals would maintain positive attitudes toward physical activity throughout their life. Confidence and physical competence detected whether people could move with confidence and poise in a variety of challenging situations. Interaction with the environment monitored whether individuals can interact with the environment in the context of each day (1). All three dimensions were defined as the core stage of Whitehead's concept of physical literacy. Each item was rated on a five-point Likert scale, ranging from strongly agree to strongly disagree. PPLI-SC was proven to be a reliable and valid instrument to measure physical literacy of Chinese undergraduates through Cronbach's alpha (α = 0.86) and confirmatory factor analysis (CFA) (factor loadings ranged from 0.60 to 0.92, RMSEA = 0.03, AGFI = 0.96, NFI = 0.97, CFI = 0.99) (41). In this study, the Cronbach's alpha was 0.91.

The simplified Chinese version of the Mental Health Continuum Short Form (MHC-SF) was translated from the MHC-SF and was used to measure positive mental health (42). The tool comprises 14 items, representing three dimensions of well-being, which are emotional wellbeing, psychological wellbeing, and social wellbeing. Emotional wellbeing represents positive affect and life satisfaction. Psychological wellbeing accesses individual functioning, including self-esteem, coping strategies, and general self-efficacy. Social well-being reveals the involvement in society, such as social participation and sense of community. The MHC-SF has shown good psychometric properties in Chinese adults through Cronbach's alpha (α = 0.92) and CFA (RMSEA = 0.08, AGFI = 0.90, NFI = 0.95, CFI = 0.95) (42). In this study, the Cronbach's alpha was 0.97.

The resilience levels of the students were measured by the simplified Chinese version of the 12-item child and youth resilience measure (CYRM-SC) (43). The CYRM is used to indicate the psychological resilience of an individual, meaning the extent to which people can use the environmental resources to thrive in adversity (44). The CYRM-SC was validated by using exploratory factor analysis and CFA, which resulted in the one-factor solution (α = 0.92, RMSEA = 0.06, CFI = 0.96, IFI = 0.96, NFI = 0.95) (43). In this study, the Cronbach's alpha was 0.93.



Statistical Analysis

IBM SPSS 26 and PROCESS macro 3.5 were used for data analysis (45). Descriptive statistics was used to describe the characteristics of the participants. Before the analysis, normality, linearity, and homoscedasticity were examined and found to be supported. This study had two stages. First, standard regression and the bootstrap method were used to identify the mediational hypothesis. The steps were as follows: (1) Physical literacy was significantly associated with mental health. (2) Physical literacy was significantly associated with resilience. (3) Resilience was significantly associated with mental health. (4) If the boot confidence interval (CI) of the indirect effect did not contain zero, the mediating effect would be significant. Second, the mediating effect of resilience on each of the three dimensions of mental health was examined separately. In addition, previous studies have been interested in whether there are differences between men and women in the development of physical literacy (1). Thus, in this study, separate regression analyses for gender were also conducted.




RESULTS

A total of 5,265 current college students participated in the study. Males and females were approximately equal [male = 2,453 (46.60%); female = 2,812 (53.40%)]. The age of the students ranged between 17 and 21 years (totalage: M = 18.98, SD = 1.10; Maleage: M = 19.51, SD = 0.88; femaleage: M = 18.67, SD = 1.09), and most of them were 19 years old (38.40%). About half of the participants were year 1 students (N = 2,712, 51.50%), and others were year 2 (N = 2,553, 48.50%). The study streams of students were mainly in liberal arts (N = 1,843, 35.00%) and science (N = 2,685, 51.00%), followed by medicine (N = 527, 10.01%), and law (N = 210, 3.99%).

Standard linear regression was used to assess the association among physical literacy, mental health, and resilience (Table 1). All correlations were positive and strong, indicating a significant relationship among them. The three regression models were mental health = 5.63 + 1.46 × physical literacy, resilience = 17.84 + 1.01 × physical literacy, and mental health = −9.19 + 1.22 × resilience. Figure 1 presents the graphical representation of the mediation model and the regression coefficients. Association between physical literacy and mental health (Path c′) was found in males (p < 0.001) and females (p < 0.001). The connection between physical literacy and resilience (Path a), and between resilience and mental health (Path b), showed significance in each gender (p < 0.001). The bootstrap method was utilized to assess the mediating effect of resilience on the relationship between physical literacy and mental health (Table 2). The mediation model showed a non-zero boot CI (0.88, 1.06) with 0.49 direct effect and 0.97 indirect effect of physical literacy on mental health. Specifically, the mediating effect of resilience accounts for 66.30% of the total effect, indicating a partial mediator in the relationship between physical literacy and mental health.


Table 1. Results of the standard linear regression analysis among physical literacy, mental health, and resilience.
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FIGURE 1. Graphical representation of the mediation model of resilience for physical literacy and mental health.



Table 2. Mediating effect of resilience on the relationship among different variables.
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The bivariate Pearson's product–moment correlation coefficient (r) was calculated to assess the size and direction of the linear relationship among physical literacy, resilience, and the three wellbeing dimensions of mental health (Table 3). The result shows that each wellbeing dimension was significantly correlated to physical literacy and resilience. Table 2 also shows the mediating effects of resilience on the relationship between physical literacy and the three wellbeing dimensions of mental health. The mediating effect of each gender was examined as well. Same with the mediating effect of resilience on physical literacy and mental health, the model that contains social wellbeing and psychological wellbeing showed resilience as the significant partial mediator (social wellbeing: 61.02%; psychological wellbeing: 56.92%) in the mediation model. Different from the above, the mediation model pointing to emotional wellbeing showed that resilience was the significant full mediation. Specifically, with a >100% mediating effect in males and females, the relationship between physical literacy and emotional wellbeing must first pass through resilience. Without resilience, such association disappears. Figure 2 presents the graphical representation of the three mediation models and the regression coefficients.


Table 3. Correlations among physical literacy (PL), resilience, and mental health domains.
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FIGURE 2. Graphical representation of the mediation model of resilience for physical literacy and the three well-being dimensions of mental health.




DISCUSSION

The results of this study indicated that physical literacy, mental health, and resilience were significantly related to each other. The mediating effect of resilience may contribute to understanding the relationship between physical literacy and mental health in a sample of Chinese college students.

In accordance with the definition of mental health and the pathway from physical literacy to mental health (46), this study found that physical literacy was a significant predictor of mental health. Together, this indicates that college students who have higher physical literacy tend to enjoy greater mental health. This finding was consistent with one previous study, which showed positive relationship between physical literacy and positive affect among early adolescents (20). Such association proved to some extent that in addition to developing physical health, physical literacy is inextricably related to mind factors (3).

One potential mechanism linking physical literacy to enhanced metal health is through physical competence and associated perceptions of competence (i.e., confidence). Experiencing perceptions of competence is considered essential for psychological growth and wellness (47). Indeed, if the affective dimensions of physical literacy, such as motivation and confidence, go beyond just motor action, then they may also help to promote mental health, and support young adults to the pursuit of a harmony state between the health of the body and the mind. Another potential explanation for the relationship between physical literacy and mental health may be attributed to improved physical activity level. Physical literacy promoted physical activity levels (8, 9); physical activity contributed to positive mental health (48). Moreover, our results support our third hypothesis that resilience represents a potential underlying mechanism that could partially explain how physical literacy is linked with mental health. That is, promoting physical literacy as a way to build up resilience could help to improve mental health among college students. A positive relationship between physical literacy and resilience has been demonstrated in a previous study (23) and the current study. Physical literacy can be a good booster in the process of developing the resilience of college students. Emotional domains, including motivation and confidence, of physical literacy contributed to the fundamental to resilience, since they may provide or assist individuals acquire the skills and abilities to better negotiate for, and navigate to, resources that sustain their wellbeing in different circumstances (23). The positive challenge faced in the process of developing physical competence may also position the physical literacy as an antecedent of resilience (23). On the other hand, college students with a high level of resilience tend to have confidence in dealing with challenges and adversity, and to be able to cope with difficulties; they are more likely to evaluate their mental health with a positive attitude. Our results show no difference with those of previous studies that resilience has been regarded as the defense mechanism for people who are emotionally depressed after facing setbacks, and could promote mental health (49). Moreover, previous studies have brought the relationship between resilience and mental health to interdisciplinary field discussions and have conducted various models based on numerous theoretical and empirical studies (50). This finding was also in line with our results, where resilience is correlated with the psychological wellbeing dimension and shows a strong correlation with wellbeing at the social and emotional dimensions (33). Therefore, the contribution of physical literacy to health may be not only at the level of physical health but also at a more macro level, including both physical and mental health. The statement made by Whitehead, physical literacy should be considered as intrinsic to human flourishing (51, 52), also support these ideas. This is particularly important given the rising mental health issue reported among college students (53, 54). Our findings suggested that physical literacy may be an optimizing way through which these mental issues might be alleviated.

To better understand the mediator role of resilience among physical literacy and mental health, this study also explored the mediating effect of resilience on the relationship between physical literacy and each dimension of mental health, namely, emotional, psychological, and social wellbeing. Based on our model, resilience is the partial mediator in the model of psychological wellbeing. Specifically, resilience can strengthen or weaken the correlation of physical literacy for psychological wellbeing. Psychological wellbeing has been considered as a set of psychological features involved in positive human functioning under the “eudaimonic perspective” (13). Theory-guided dimensions of psychological wellbeing including self-acceptance (positive attitude toward the self), positive relations with others, autonomy (self-determining and independent), environmental mastery (has a sense of mastery and competence in managing environment), purpose in life (goals in life and sense of directedness), and personal growth (55). Physically literate individuals with high confidence, enthusiasm for life, and ability to interact with the environment, thus, tend to show high psychological wellbeing. Meanwhile, psychological well-being includes several resilience-related aspects, such as purpose in life (33). Indeed, resilience has been demonstrated to be the predictor of psychological wellbeing (56). Similar to this, resilience is the partial mediator between physical literacy and social wellbeing. Physical literacy improves the ability of individuals to interact with the social environment, and resilience in adversity continues to amplify such ability, thus, maximizing social wellbeing. In addition, it is worth noting that, according to our mediating model, resilience is the full mediator between physical literacy and emotional well-being. In other words, physical literacy improves emotional well-being entirely by promoting resilience. This has very important implications for practice. For example, in physical literacy curricula development, only by cooperating the importance of both physical and psychological factors related to resilience can such a holistic construction promote all three dimensions of mental health among college students.

Nowadays, mental disorders are becoming one of the major diseases in the world (57). College students, especially freshmen, were the majority of patients (58). In this respect, Chinese undergraduates showed no difference from the rest of the world (59). Mental health problems affect the academic performance and behavioral habits of students (60). In the long run, the mental health problem of students was considered as one of the primary obstacles to the continuation of higher education. Mental and psychological health have been recognized as important as physical health and need to be included in health and social policy considerations. In this context, this study provides a novel perspective, encouraging physical literacy to foster resilience and subsequently promote mental health, to address the issue. This has significant practical implications for curriculum development in the universities. Universities can reasonably offer a curriculum designed on the basis of physical literacy and resilience to improve the mental health of students. For example, adding more motivation and confidence building to the physical education course, or taking students to different environments to feel the changes in their bodies and to develop adaptive capacity. Not only physical education course but also other courses can integrate elements of resilience into their curriculum design, including setting relatively difficult and positively challenging content, and encouraging students to overcome them on their own. Students can also be encouraged to participate in meaningful extracurricular activities and try to adapt to different environments. In the process, students will feel psychological satisfaction, which will bring wellbeing and, thus, improve their quality of lives.



LIMITATIONS

The present study was conducted with a group of Chinese undergraduates. Although the mental health issue of college students is a global problem, the different education systems among countries, including higher education, still have an impact on the mediated relationship. Given that University systems differ from country to country, the findings of this study showed limited generalization and applicability to countries with different education systems. Furthermore, the data in this article were self-reported. The measurements provided were not the observations of others, but rather an assessment of oneself. Each person will also have more or less different criteria for evaluation. This may result in deficiencies in the objectivity of this study. There are also limitations in some of the methodological decisions. The article discussed the three factors of mental health separately but did not consider each dimension of physical literacy as well. The different factors may have an impact on the results compared with a single whole. Future research could build a better model through structural equations to have a better explanation of the latent variables. Finally, although the results of this study support the hypothesized relationships described in the existing literature, any causal statements regarding the relationship between physical literacy, resilience, and mental health should be made with caution. Additional experimental studies are needed to verify the observed causal inferences.



CONCLUSIONS

This study explores the relationship among physical literacy, mental health, and resilience, and directly links physical literacy with mind factors, making it a strong addition to the existing physical literacy research. Our findings support the development of physical literacy in universities as part of a holistic approach to support the wellbeing and mental health of undergraduates. This study provides a new perspective of intervention for improving mental health of college students. Physical education programs can play an important role in this process by designing programs that focus on the concept of physical literacy, thereby improving both the physical and mental health of students. At the same time, other courses can also incorporate resilience-based content into their curriculum to improve resilience of the students and, thus, their wellbeing.
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