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Introduction: The mental health (MH) of college students has long been a crucial concern for families, educational institutions, and society. Extensive research has demonstrated the influential role of exercise motivation in shaping MH. However, further investigation is warranted to ascertain which types of exercise motivation may have more influence on the MH of college students. The present study examined the direct effects of five distinct types of exercise motivation, namely health motivation (HM), appearance motivation (APM), fun motivation (FM), ability motivation (ABM), and social motivation (SM) on MH. Additionally, the study explored the potential mediating role of physical exercise (PE) in these relationships.

Methods: An cross-sectional study design was employed. A total of 433 Chinese college students participated in the study and completed our questionnaires, which included the Exercise motivation scale (EM scale), the Physical exercise scale (PE scale), and the Mental health scale (MH scale).

Results: The findings revealed a significant and positive relationship between all five categories of exercise motivation and the MH of college students. Specifically, FM was found to have the most pronounced impact on MH, followed by HM, ABM, SM, and APM, in descending order of influence. Furthermore, the impacts of HM, FM, ABM, and SM on MH were found to be partially mediated by PE. However, the association between APM and MH was entirely mediated by PE.

Discussion: The present study contributes to enhancing the comprehension of the underlying mechanisms behind different exercise motivations in relation to PE and MH. Additionally, it offers practical implications for developing intervention strategies for improving the MH of college students.
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1 Introduction

The period of university education is a critical transitional phase for adolescents before their integration into society. The prevalence of MH issues among college students has become increasingly common due to various factors such as alterations in living conditions and lifestyle, rigorous academic pursuits and internships, intricate interpersonal dynamics, and the challenging job market (Gao et al., 2020). According to a recent study conducted by Xu et al. (2024), the occurrence of mental illness among Chinese college students has reached a rate of 40.3%. Severe mental health issues among college students have a significant impact on their everyday lives, academic performance, professional endeavors, and social relationships. In more extreme circumstances, these problems can result in the development of mental disorders such as melancholy and anxiety and may even precipitate suicide (Ma et al., 2024). Hence, the expeditious and efficacious intervention for MH issues among college students emerges as a significant concern for educators.

According to Conrad (2020), privacy issues often deter college students from taking conventional psychological interventions offered by their universities, such as psychotherapy and counseling. PE has gained widespread attention and recognition in psychological interventions for college students as a rapid, effective, and easy-to-implement psychological intervention (Weinberg and Gould, 2023). Empirical studies have also shown that engaging in PE significantly and positively impacts college students’ mental well-being (Liu et al., 2024). Exercise motivation has been reported as a positive predictor of PE (Li et al., 2022) and MH (Allen and Jay, 2022). As classified as intrinsic motivation within the framework of self-determination theory, exercise motivation arises from an individual’s inherent desire to experience enjoyment and fulfillment through engaging in PE, which is a crucial factor influencing the mental well-being of young individuals (Granero-Jiménez et al., 2022). Empirical studies have shown that exercise motivation significantly affects an individual’s MH (Turner and Reed, 2022).

Previous research has provided valuable insights into the association between exercise motivation, PE, and MH benefits. However, these studies have predominantly examined exercise motivation as a broad construct, leaving unanswered questions regarding the specific types of exercise motivation that may have a more substantial influence on the MH of college students (Ntoumanis et al., 2021; Granero-Jiménez et al., 2022). While some research has examined the impact of individual dimensions of exercise motivation, these studies have primarily focused on their influence on PE (Litt et al., 2011; Li and Han, 2020). There remains to be a gap in the literature regarding the exploration of their influence on psychological well-being. Furthermore, a recent study conducted by Gomes et al. (2018) has revealed a significant disparity in behavioral performance predicted by exercise motivation among individuals with similar levels of exercise motivation. This discrepancy, commonly referred to as the motivation-behavior gap (Gomes et al., 2018), has been primarily attributed to other mediating or moderating factors in the aforementioned study, neglecting the potential influence of exercise motivation causes, including the disparity in predicting capacity across various forms of exercise motivation. Moreover, several studies have indicated that various forms of exercise motivation, including health motivation (HM), appearance motivation (APM), fun motivation (FM), ability motivation (ABM), and social motivation (SM), exert distinct impacts on individuals’ MH issues, such as anxiety and depressive symptoms (Zhang et al., 2019). Hence, it is imperative to conduct empirical studies to examine the impact of the five distinct forms of exercise motivation on college students’ PE and MH.

In brief, the primary purpose of this study is to investigate the predictive capacity of HM, APM, FM, ABM, and SM on MH and PE. Additionally, the study aims to compare the predictive power of these motivations to determine which type of exercise motivation holds greater predictive power. The secondary objective is to examine whether PE mediates the relationship between HM, APM, FM, ABM, SM, and MH.



2 Literature review


2.1 Exercise motivation

Exercise motivation refers to the underlying factors or perceived incentives that prompt individuals to initiate or sustain PE. Recent studies have demonstrated that exercise motivation plays a significant role in mitigating psychological stress (Kilpatrick et al., 2002; Granero-Jiménez et al., 2022). Chen et al. (2013) classified exercise motivation into five categories: HM, APM, FM, ABM, and SM. HM pertains to engaging in exercise to enhance physical well-being. APM involves exercising to improve body shape, manage weight, and enhance overall attractiveness. FM refers to the enjoyment and sense of accomplishment derived from exercise. ABM encompasses exercising to enhance personal skills and acquire new abilities. Lastly, SM involves exercising to foster friendships and establish new social connections. The five aforementioned categories collectively demonstrate that exercise motivation pertains to an individual’s inclination to fulfill their requirements related to health, aesthetics, enjoyment, competence, and social interaction through PE.



2.2 Five types of exercise motivation and MH

Previous studies have shown evidence for the predictive effect of exercise motivation as a comprehensive antecedent variable in relation to MH (Vella et al., 2021; Zhang et al., 2021). Exercise motivation falls under the category of intrinsic motivation, which refers to college students’ desire to derive emotional satisfaction from exercise. A positive psychological experience often accompanies exercise motivation. Furthermore, college students with solid exercise motivation are driven by the purpose of the exercise itself, as it can bring them emotional pleasure, which, in turn, positively impacts their mental health (Tang et al., 2020; Granero-Jiménez et al., 2022). The current study aims to investigate further the predictive power of the five distinct categories of exercise motivation in relation to the MH of college students. Liu et al. (2023) proposed that HM, APM, FM, ABM, and SM are all categorized as forms of intrinsic motivation. Intrinsic motivation for PE stems from an individual’s internal drive to experience enjoyment and fulfillment from exercise based on their inherent needs, which is crucial for enhancing the mental well-being of adolescents (Meyer et al., 2021). Furthermore, the study by Sundgot-Borgen et al. (2021) found a significant correlation between positive body image, high appearance confidence, and high levels of MH in college students. Based on the discussion above, we hypothesized that HM and APM could impact college students’ MH. Similarly, ABM and SM have been found to play a role in adolescents’ development of social skills, thereby fostering psychological well-being (Neuhaus et al., 2019). Hence, this study is about to investigate the potential positive influence of HM, APM, FM, ABM, and SM on the MH of college students, as well as to determine the extent of their predictive capabilities.



2.3 Five types of exercise motivation and PE

Previous studies have provided empirical evidence supporting the predictive significance of exercise motivation as a comprehensive factor in individual PE (Granero-Jiménez et al., 2022; Turner and Reed, 2022). Based on self-determination theory, exercise motivation falls under internal motivation. Individuals with high internal motivation will exert more effort and persistence in challenging activities and derive enjoyment and satisfaction, thus encouraging and strengthening their engagement in PE (Morris et al., 2022). Consequently, strong exercise motivation indicates college students’ active involvement and proactive participation in PE, which serves as a long-term motivator for their continued participation (Standage and Ryan, 2020). Prior studies have investigated the impact of five distinct forms of exercise motivation on PE. For instance, HM and APM were found to elicit a desire among college students to enhance their well-being and physical appearance through engaging in PE; FM was observed to heighten college students’ inclination towards the enjoyable sensations associated with PE; ABM and SM were identified as factors that fostered college students’ aspirations to acquire skills and establish social connections through the pursuit of PE; consequently, these various motivations collectively serve as driving forces that encourage college students to partake in PE (Li et al., 2022). The motivation for college students to participate in PE might stem from various purposes, including health promotion, image enhancement, enjoyment, skill development, and social interaction (Vicent et al., 2021). However, which type of exercise motivation may possess the most significant predictive capability for PE among college students has yet to be thoroughly investigated. Therefore, the current study is to assess the potential positive impact of HM, APM, FM, ABM, and SM on college students’ engagement in PE, as well as determine their respective predictive strengths.



2.4 PE and MH

According to Weinberg and Gould (2023), PE is a valuable MH intervention because it can yield prompt, efficient, affordable, and low-risk outcomes. Neurobiology studies have demonstrated that engaging in regular PE positively impacts the body’s release of dopamine and endorphins, thereby relieving tension and anxiety and effectively promoting MH (Sauers, 2023). Social psychology studies have discovered that PE reduce feelings of tension and loneliness among college students, fostering self-confidence and thereby positively impacting the mental well-being of these individuals (Biddle et al., 2019; Jakimanska, 2022). Empirical research has provided corroborating evidence regarding the psychological impacts of PE. For instance, Grasdalsmoen et al. (2020) conducted a study involving a sample of 5,054 college students, revealing a significant and negative relationship between PE and MH issues, including suicidal thoughts. This study further indicated that college students who did not engage in PE exhibited a nearly threefold rise in self-reported depression compared to their counterparts who regularly participated in PE. Rogowska et al. (2020) found in a sample of 1,512 college students that those who engaged in lower levels of PE exhibited significantly elevated levels of anxiety and depression compared to their counterparts who maintained regular PE routines. Consequently, the current study proposes that PE may benefit college students’ MH.

To summarize, HM, APM, FM, ABM, and SM may positively affect college students’ MH and PE. In addition, PE may also affect MH. Therefore, the following hypotheses are proposed (the conceptual model is shown in Figure 1):
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FIGURE 1
 Conceptual model diagram. HM, health motivation; APM, appearance motivation; FM, fun motivation; ABM, ability motivation; SM, social motivation; PE, physical exercise; MH, mental health.



H1: HM has a significant positive effect on MH;

H2: APM has a significant positive effect on MH;

H3: FM has a significant positive effect on MH;

H4: ABM has a significant positive effect on MH;

H5: SM has a significant positive effect on MH;

H6: PE has a mediating role between HM and MH;

H7: PE has a mediating role between APM and MH;

H8: PE has a mediating role between FM and MH;

H9: PE has a mediating role between ABM and MH;

H10: PE has a mediating role between SM and MH.
 




3 Methods


3.1 Participants and procedure

Given the time and human resource cost constraints, this study employed convenience sampling. Teachers who voluntarily participated in the distribution of questionnaires for this study were responsible for informing the participants of the contents of the consent form, which encompassing details regarding the voluntary aspect of participation, the assurance of anonymity and confidentiality of the questionnaire, and a reminder to participants that they possessed the right to decline or withdraw from the study at any given point. Following the participants’ provision of informed consent, the online questionnaire was completed and gathered using Questionnaire Star.1 Participants were given the option to voluntarily scan the QR code of the questionnaire if they expressed interest in participating in the study.

Based on the aforementioned methodology, a total of 553 questionnaires were gathered. After eliminating invalid questionnaires, 433 remained, resulting in a valid recovery rate of 78.3%. As per the sample size calculation method suggested by Ghiselli et al. (1981), the sample size should exceed 10 times the total number of questionnaire items. This study had 27 questionnaire items and 433 valid samples, satisfying the minimum sample size requirement. Among the valid samples, there were 187 (43.19%) male students, 246 (56.81%) female students, 115 (26.56%) non-only children, 318 (73.44%) only children, 118 (27.25%) first-year students, 123 (28.41%) second-year students, 101 (23.32%) third-year students, and 91 (21.02%) fourth-year students. The study had more female than male participants, which aligned with the demographic composition of Chinese college students (Huang et al., 2021). Additionally, 73.44% of the participants were only children, consistent with the distribution pattern observed in the Chinese “Post-00” generation, in which only children account for more than 60% (Li, 2019).



3.2 Research instruments


3.2.1 Exercise motivation scale (EM scale)

The present study employed the EM scale, a psychometric tool developed by Chen et al. (2013). This scale was originally designed and validated using a sample of Chinese college students, demonstrating high reliability in previous studies. The scale comprises five distinct subscales that assess various dimensions of exercise motivation, including HM, APM, FM, ABM, and SM. The scale comprises 15 items, with each subscale encompassing 3 items (e.g., “I want to have a strong body”; refer to Table 1 for detailed question items). The responses were measured by a Likert 5-point scale ranging from 1 score (none) to 5 scores (very strong) for assessment of the level of motivation for each type of exercise. Each subscale’s total score was equal to the sum of each item’s score divided by the number of items (3 in the EM subscales case). Higher scores on each type of exercise were indicative of more motivation for that type.



TABLE 1 Items and validity analysis of each scale.
[image: Table1]



3.2.2 Physical exercise scale (PE scale)

The current study employed the PE scale of Wu et al. (2016), which was initially established using a sample of Chinese college students and has demonstrated strong reliability. The measure comprises two dimensions, namely exercise commitment and exercise adherence. It encompasses 8 items, one of which is a reverse question. The matter pertaining to the impact of reverse questions on the dependability of the scale has garnered considerable attention. Extensive empirical and logical examinations have led researchers to deduce that the omission of reverse questions is a viable approach (Valdivia-Salas et al., 2021). Consequently, the reverse queries were excluded in the present study, and 7 elements remained (e.g., “It is hard for me to quit sports”; refer to Table 1 for detailed question items). The measurement instrument utilized a 5-point Likert scale to assess the level of engagement in PE, ranging from 1 score (representing entire disagreement) to 5 scores (representing complete agreement). In this study, PE was an overall variable with 2 dimensions, and the scale’s total score was equal to the sum of each item score divided by the number of items (which was 7 in the PE scale case). Higher scores on the scale were indicative of greater involvement in PE.



3.2.3 Mental health scale (MH scale)

This study employed the World Health Organization quality of life assessment instrument brief version (WHOQOL-BREF), a MH scale that was adapted by the WHOQOL Group (1998). The scale has been extensively used in assessing the mental well-being of adolescents. Previous research has shown that the Chinese version of this scale has exhibited satisfactory reliability among Chinese college student populations (Lin, 2000). The scale comprises six items, one of which is a reversal question. In line with previous research on handling reverse questions (Valdivia-Salas et al., 2021), the current study opted to exclude reverse questions, leading to five remaining items (e.g., “I enjoy my life”; refer to Table 1 for detailed question items). The measurement instrument utilized a 5-point Likert scale, ranging from 1 score (completely disagree) to 5 scores (completely agree). The scale’s total score was equal to the sum of each item score divided by the number of items (5 in the MH scale case). Higher scores on the scale were indicative of greater levels of MH.




3.3 Statistical analysis

The data analysis in this study was conducted using SPSS 21.0. The significance of statistical significance was set at p < 0.05 throughout the data analysis process. Initially, descriptive statistics were performed on the participants’ background information, revealing the percentage distribution of participants. Next, the reliability tests were performed for each scale with Cronbach’s alpha exceeding 0.7, indicating that the measurement instrument was reliable (Nunnally, 1978). Thirdly, Harman’s one-factor test was conducted to determine common method variance (CMV). The unrotated factor analysis was performed, and if the explanatory power of the first factor did not surpass the crucial value of 50% (Podsakoff and Organ, 1986), the CMV problem was not significant. Fourth, descriptive statistics and correlation analysis were performed for each variable. Descriptive statistics reflected the means and standard deviations of each variable. Pearson’s correlations were employed to examine the relationships between variables with a correlation coefficient less than 0.8, indicating no colinearity issue and allowing for the execution of regression analysis (Benesty et al., 2009). Fifth, stratified regression analyses were performed to examine the direct impacts of each of the five exercise motivations on MH and the mediating role of PE in these direct associations.

Furthermore, AMOS 25.0 was utilized for the subsequent data analyses. First, to conduct confirmatory factor analysis (CFA). The criteria proposed by Hu and Bentler (1999) were used to determine if the measurement model fit was acceptable. The conditions for a satisfactory fit were as follows: the value of [image: image]below 5, the root mean square residual (RMR) below 0.08, the standardized RMR (SRMR) below 0.08, the comparative fit index (CFI) above 0.80, the goodness-of-fit index (GFI) above 0.80, the parsimonious goodness-of-fit index (PGFI) above 0.50, the Tucker-Lewis index (TLI) above 0.80, and the incremental fit index (IFI) above 0.80. As per the criteria established by Bagozzi and Yi (1988), the presence of the following conditions implied a good convergent validity of scales: the standardized factor loading (SFL) above 0.5; the composite reliability (CR) above 0.6; the average variance extracted (AVE) above 0.4. Second, the fitness of the partial and complete mediation models was compared based on the abovementioned criteria established by Hu and Bentler (1999).




4 Results


4.1 Reliability and validity

The reliability analysis in this study yielded Cronbach’s alpha values were 0.910 for HM, 0.939 for APM, 0.879 for FM, 0.916 for ABM, 0.941 for SM, 0.937 for PE, and 0.910 for MH, demonstrating that the scales used in this study were of good reliability (Nunnally, 1978). This study utilized a multi-factor integrated model to assess the validity of each scale. Initially, a model fitness test was conducted through CFA. The results indicated that [image: image]=4.060, SRMR = 0.056, RMR = 0.069, IFI = 0.919, TLI = 0.906, CFI = 0.919, GFI = 0.809, PGFI = 0.648, indicating a favorable fit of the model (Hu and Bentler, 1999). Furthermore, as depicted in Table 1, the SFL values for each question item on the scale varied between 0.680 and 0.969, CR values for each factor ranged from 0.901 to 0.943, and AVE values for each factor ranged from 0.670 to 0.847, indicating that a satisfactory convergent validity of the measurement model (Bagozzi and Yi, 1988).



4.2 Common method variance test

This study employed Harman’s one-factor test to assess common method variance (CMV). The test involved conducting an unrotated principal component factor analysis on the items of all variables. The analysis yielded a total of five factors, each with an eigenroot exceeding 1. Furthermore, the initial component accounted for 43.592% of the observed variation, which falls below the critical threshold of 50%. The findings suggest no substantial evidence of significant common technique bias issues in the present study (Podsakoff and Organ, 1986).



4.3 Descriptive statistics and correlations

This study conducted descriptive statistical analysis and correlation analysis to examine seven variables: HM, APM, FM, ABM, SM, PE, and MH. The findings are presented in Table 2, which displays the mean values of HM (M = 3.807), MH (M = 3.794), FM (M = 3.764), APM (M = 3.669), SM (M = 3.369), ABM (M = 3.356), PE (M = 3.172) in descending order, indicating that the participants in this study exhibited moderate to high levels of each variable. The correlation coefficients between the variables ranged from 0.136 to 0.724, suggesting a moderate-to-low level of correlation. These results also indicate no significant covariance issues among the variables (Benesty et al., 2009).



TABLE 2 Descriptive statistics and correlations.
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4.4 Regression analysis of five types of exercise motivation, PE and MH

This study employed hierarchical regression analysis to investigate the predictive impact of HM, APM, FM, ABM, and SM on MH and PE. Additionally, the predictive influence of PE on MH was also examined (the effect diagram for each pathway is displayed in Figure 2). The data findings are presented in Table 3, wherein it is observed that each of the five categories of exercise motivation exhibited a statistically significant direct impact on MH in Model 1. Further analysis revealed that the predictive efficacy of the five categories of exercise motivation on MH was in descending order: FM (B = 0.402, t = 9.103***, R2 = 0.161) > HM (Β = 0.359, t = 7.977***, R2 = 0.129) >ABM (Β = 0.331, t = 7.294***, R2 = 0.110) > SM (Β = 0.323, t = 7.077***, R2 = 0.104) > APM (Β = 0.136, t = 2.858**, R2 = 0.019). These findings indicate that FM was the most robust predictor of MH among college students in the present study, while APM exhibits the weakest predictive power.

[image: Figure 2]

FIGURE 2
 Path effect diagram. The solid line indicates that the path effect is significant, and the dotted line indicates that the path effect is not significant.




TABLE 3 Regression analysis of 5 motivation types, physical exercise and mental health.
[image: Table3]

In model 2, it was found that all five categories of exercise motivation had a significant and positive impact on PE. A further examination of the predictive efficacy revealed that the five types of exercise motivation on PE were in descending order: ABM (Β = 0.586, t = 15.008***, R2 = 0.343) >SM (Β = 0.451, t = 10.499***, R2 = 0.204) >FM (Β = 0.426, t = 9.768***, R2 = 0.181) >HM (Β = 0.417, t = 9.514***, R2 = 0.174) >APM (Β = 0.251, t = 5.382**, R2 = 0.063). The findings suggested that ABM was the most robust predictor of PE among college students, while APM exhibits the weakest predictive power.

In model 3, PE was observed to significantly and positively impact MH after including PE as a mediating variable. However, the direct effect of APM on MH loses its significance. On the other hand, HM, FM, ABM, and SM continued to significantly and positively influence MH, albeit with a reduced magnitude compared to Model 1. The findings suggested that PE partially mediated the relationship between HM, FM, ABM, and SM on MH in the current study, while PE fully mediated the relationship between APM and MH.

Moreover, subsequent examination revealed that upon incorporating the mediating factor of PE, the explanatory rates of the five types of exercise motivation on PE were in descending order: FM (R2 = 0.207) > HM (R2 = 0.185) > SM (R2 = 0.165) >ABM (R2 = 0.154)>APM (R2 = 0.135). The findings implied that the factors of FM and PE demonstrate the highest explanatory power on MH among college students in the present study (R2 = 0.207).



4.5 Additional analysis: comparison of structural models

In order to evaluate which mediation model has the comparative performance between the partially mediated model and the completely mediated model, AMOS 25.0 software was employed to assess the fitness of the two types of mediation models, as depicted in Figure 3. According to Hu and Bentler (1998), the value of х2/ df should be less than 5, with smaller values indicating that the causal paths of the overall model are more compatible with the actual information. Hsiao et al. (2016) proposed that the RMSEA and RMR values should be less than 0.08, with smaller values indicating a more favorable model fit; the CFI, TLI, and IFI values should be greater than 0.9, with larger values indicating a better fit between the model and the data. Hence, as indicated in Table 4, both models provide a satisfactory fitness level. Subsequent comparisons indicate that the partially mediated model exhibited superior fit compared to the completely mediated model since its smaller х2/ df, RMSEA, and RMR values and its bigger CFI, TLI, and IFI values.

[image: Figure 3]

FIGURE 3
 Model comparison chart. HM, health motivation; APM, appearance motivation; FM, fun motivation; ABM, ability motivation; SM, social motivation; PE, physical exercise; MH, mental health.




TABLE 4 Comparison of fit between fully mediated and partially mediated models.
[image: Table4]




5 Conclusion and discussion

The regression analysis results indicate that HM, APM, FM, ABM, and SM have a significant and positive impact on MH. These findings support hypotheses H1, H2, H3, H4, and H5. First, HM refers to a psychological mindset encompassing self-awareness of one’s health and taking responsibility for it (Chen Y. et al., 2023). This mindset encourages individuals to introspect, gain self-understanding, and develop positive self-perceptions, contributing to a healthy psychological state (Alimour et al., 2023). Second, the positive impact of APM on MH can be explained by the theory of perfectionism dichotomy. According to this theory, individuals who have positive perfectionist traits are more likely to experience positive emotions and are less prone to negative emotional distress like anxiety and depression when pursuing expectations of success and competence. College students with APM tend to exhibit these positive perfectionist traits (Egan et al., 2007; Chernishenko et al., 2021). Third, individuals with FM are motivated by the enjoyment deriving from PE, as it fulfills their demand for pleasure. This experience can lead to happy emotions, enhance overall life satisfaction, and thus contribute to MH (Chen et al., 2013; Meyer et al., 2021). Fourth, individuals who possess a higher level of ABM are often accompanied by a greater sense of self-efficacy (Wang et al., 2015), and they tend to exhibit higher levels of psychological resilience, lower levels of anxiety and depression, and experience overall better health and happiness (Martínez-Martí and Ruch, 2017). This correlation helps to explain the positive impact of ABM on MH. Finally, a higher level of SM is indicative of healthy peer relationships. College students have the potential to cultivate new social abilities, get emotional support, and undergo favorable psychological encounters through interactions and exchanges with their peers (Smith, 2003; Scholte and Van Aken, 2020). According to self-determination theory, individuals generate HM, APM, FM, ABM, and SM based on their intrinsic needs. These motivations fall under the category of intrinsic motivation. Intrinsic motivation creates a state of mind where individuals seek pleasure and satisfaction from exercise, leading to positive psychological experiences (Granero-Jiménez et al., 2022; Liu et al., 2023).

This study also discovered that PE served as a partial mediator between HM, FM, ABM, SM, and MH. Additionally, PE acted as a complete mediator between APM and MH, confirming hypotheses H6, H7, H8, H9, and H10. According to the definition of the five types of exercise motivation, college students with high levels of HM, APM, FM, ABM, and SM have a strong desire to fulfill their needs related to promoting health, improving body shape, satisfying interests, enhancing abilities, and expanding interpersonal relationships through specific behaviors (Chen et al., 2013). These needs align with the fundamental purposes of engaging in PE, which include improving abilities, enhancing physical health, and enriching cultural experiences for students (Chen S. P. et al., 2023). Therefore, the positive effects of the five types of exercise motivation on PE can be explained. Furthermore, the positive impact of PE on MH can be attributed to physiological and psychological factors. PE stimulates the body to produce higher levels of dopamine and endorphins, reducing feelings of tension and anxiety. Additionally, PE aids in the development of stronger social connections and boosts self-confidence, ultimately leading to improved MH among college students (Biddle et al., 2019; Sauers, 2023). Besides, it is crucial to emphasize that the impact of APM on MH can be attributed to the pursuit of weight control and body improvement through PE among college students, as highlighted by Chen et al. (2013). This endeavor not only fosters self-confidence but also contributes to MH promotion (Sundgot-Borgen et al., 2021). College students who solely possess APM without actively engaging in PE are unable to attain the objective of weight management and body enhancement, thereby failing to foster MH. Therefore, PE acts as a complete mediator between APM and MH.

This study compared the predictive power of the five exercise motivations and determined that FM and HM were more predictive of MH, both directly and through the mediation of PE. Typically, an individual with robust exercise motivation exhibits a pronounced inclination towards engaging in PE, driven by a combination of enjoyment, the pursuit of well-being, and a propensity to engage in regular exercise to fulfill various personal needs. This motivation serves to enhance both their physical self-perception and overall self-worth, thereby fostering psychological well-being (Dong and Mao, 2020). The inclination of college students to seek enjoyment in PE to alleviate pressure, regulate emotions, and promote psychological well-being may be attributed to the multifaceted pressures they face in academics, interpersonal communication, employment, and other domains (Ji and Zheng, 2021; Zhu et al., 2021). Furthermore, there is a widely accepted sense that engaging in PE can enhance physical health, which in turn can bolster college students’ self-confidence and self-esteem, both of which are intricately linked to their MH (Biddle et al., 2019).

Through a comparison of the predictive power of the five exercise motivations, it was determined that ABM exhibited the strongest predictive strength, whereas APM demonstrated the weakest. This phenomenon may be attributed to universities’ emphasis on developing and assessing students’ overall qualities. Besides acquiring knowledge in various academic disciplines, college students are also expected to showcase and validate their abilities through physical activities (Chu et al., 2009). This emphasis on PE enhances the predictive influence of motivation based on ability. Furthermore, in recent years, the beauty and cosmetic industry, including medical cosmetology, plastic surgery, and artificial weight-loss establishments, has targeted college students as a significant consumer group. These institutions have extensively advertised their services within colleges and universities to attract customers (Alotaibi, 2021). Consequently, more college students may opt for these technological interventions to enhance their appearance rather than engage in PE. As a result, the impact of appearance motivation on college students’ participation in PE is weakened.



6 Practical implications

The current study examined the direct impacts of the five distinct forms of exercise motivation on MH, as well as their indirect influences on MH through the mediation of PE. The results have ultimately identified that among the five distinct forms of exercise motivation on MH, FM and HM serve as the primary factors, directly and indirectly, influencing MH. The current study’s findings suggest that college educators prioritize the enhancement of college students’ FM and HM to effectively utilize exercise motivation and PE as interventions for improving college students’ MH. One potential strategy to increase college students’ FM is implementing competitive sports events and enjoyable activities. For example, diversified physical activities can be developed based on college students’ interests, including parkour, biking, swimming, and rock climbing (Wintle, 2022). Furthermore, in the contemporary era of mobile Internet, it is possible to guide college students regarding using electronic sports equipment and software, such as sports watches and sports applications, to augment the pleasure derived from engaging in PE (Bitrián et al., 2020). Additionally, incorporating theoretical courses into physical education can augment college students’ understanding of the significance of PE in promoting physical well-being, and enhance their HM. By bolstering college students’ FM and HM, ultimately advancing their MH.



7 Limitations and directions for future research

Several limitations are manifested in this investigation. Initially, the data utilized in this study was obtained solely through self-reports provided by college students. While Harman’s one-way test indicated no severe problem with CMV, it is recommended for future research endeavors to incorporate a diverse range of methodologies, including interviews and observations. This approach will mitigate the inherent bias of relying solely on a single research method. Furthermore, the present study employed cross-sectional data, which depicts the association of each variable at a specific moment and does not prove a causal relationship between such variables. While some scholars have contended that cross-sectional studies offer valuable insights into the associations between variables (Kline, 2015; Hayes, 2017), it is suggested that subsequent investigations corroborate the findings of this study using longitudinal data.
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