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Objective: To explore the relationship between mental health and physical 
activity (PA) in middle school students, and examining the roles of negative 
emotions and self-efficacy in the relationship.

Methods: Data from 1,134 Chinese middle school students (50.2% females, 
49.8% males; Mage  =  15.18, SDage  =  2.00) were collected using the Physical Activity 
Rating Scale (PARS-3), Positive and Negative Affect Scale (PANAS), General Self-
Efficacy Scale (GSES), and Middle School Student Mental Health Scale (MSSMHS).

Results: (1) There is a significant positive correlation between PA and mental 
health (r  =  0.16, p < 0.01), and the direct path of PA on mental health is significant 
(t  =  2.101, p < 0.01). (2) PA negatively predicts negative emotions (r  =  −0.12, p 
< 0.01), and is significantly positively correlated with self-efficacy (r  =  0.24, p < 
0.01). Negative emotions negatively predict self-efficacy (r  =  −0.23, p < 0.01) and 
mental health (r  =  −0.67, p < 0.01). Self-efficacy positively predicts mental health 
(r  =  0.30, p < 0.01). (3) Negative emotions and self-efficacy play a significant 
mediating role between PA and mental health. The mediating effect includes 
three paths: PA  →  negative emotion → mental health (effect value: 0.130); 
PA  →  self-efficacy → mental health (effect size: 0.052); PA  →  negative emotions 
→ self-efficacy → mental health (effect size: 0.006).

Conclusion: PA among middle school students can indirectly affect mental 
health through negative emotions and self-efficacy. Middle school students 
should be encouraged to participate in PA to reduce their negative emotions 
and increase their self-efficacy, thus improving their mental health.
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1 Introduction

Mental health issues pose a significant challenge to global public health (World Health 
Organization, 2020). This is particularly concerning for adolescents, as they experience a high 
prevalence of mental health problems (Carter et al., 2015). Frequent occurrences of mental 
health problems among middle school students can often lead to security incidents on campus. 
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Because of their underdeveloped cognitive abilities and restricted 
problem-solving capabilities, these students might have a higher 
likelihood of participating in unlawful activities, posing a threat to 
campus security and societal harmony (Aebi et al., 2014). Meanwhile, 
mental health problems of secondary school students are also closely 
related to risky behaviors such as self-harm and suicide (Murdock 
et al., 2023). Research shows that PA is beneficial to improving mental 
health (Gmmash et al., 2023). However, many teachers and parents sill 
ignore PA, the curriculum reform has not achieved the goal of 
promoting students’ physical and mental health as hoped by the 
Chinese government (Meng et al., 2021), and the severity of mental 
health problems among middle school students is escalating (Wu 
et al., 2022).

PA is good for people’s mental health. PA reduces inflammation 
through several different processes (inflammation, cytokines, toll-like 
receptors, adipose tissue, and vagal tone), which can help to improve 
the health of people with mood disorders, and consequently mental 
health (Mikkelsen et al., 2017). Empirical studies have demonstrated 
that PA has a positive effect on the mental health of individuals across 
all age groups. Surveys conducted during the novel coronavirus 
pandemic have shown that appropriate PA during isolation can help 
reduce anxiety and depressive symptoms and enhance well-being in 
children, thereby improving mental health (Zhao et  al., 2023). In 
addition, research with adolescents has shown that participation in 
moderate to high-level PA reduces their vulnerability to potential 
mental health problems and protects against poor mental health, 
preventing mental health problems (Rodríguez-Romo et al., 2022). 
Similarly, research with adults suggests that participating in PA can 
promote mental health by reducing the prevalence, incidence, and 
duration of mental disorders (Herbert, 2022). Engaging in PA, either 
solo or within a group, can improve social ties and provide support for 
older adults while positively influencing their mental health (Seino 
et al., 2019). Regular PA has been shown to have numerous benefits 
for middle school students. Nonetheless, research that clearly 
demonstrates how PA positively influences the mental health of 
middle school students remains insufficient.

Owing to significant academic stress, middle school students in 
China frequently experience prolonged periods of negative emotions, 
including feelings of depression and tension (Ma et al., 2024). In the 
long run, it could negatively impact mental health, contributing to the 
onset and exacerbation of mental illnesses and disorders (Iasiello et al., 
2019; Jayasankar et al., 2022). Negative emotions can significantly 
predict mental health problems such as anxiety disorders, depressive 
symptoms, and problem behaviors (Ramadan et al., 2023). Higher 
levels of negative emotions can lead to distressing experiences and 
May interact with negative personality traits such as neuroticism, 
further damaging an individual’s mental health (Karreman et  al., 
2013). Individuals who frequently experience negative emotions tend 
to have lower work efficiency (Xie et al., 2023), reduced life satisfaction 
(Barlow et al., 2023), difficulties in problem-solving and coping (Yu 
et  al., 2021), and poorer physical and mental health (Lopez and 
Denny, 2019). Furthermore, one must not overlook the impact of self-
efficacy on the mental health of students in middle school. Self-
efficacy is closely related to various areas of human practice (Puozzo 
and Audrin, 2021). Improving self-efficacy in middle school students 
can aid in alleviating academic stress, minimizing the adverse effects 
associated with academic pressures and burnout (Chen et al., 2024; Fu 
et al., 2023), and aid in diminishing symptoms such as depression and 

anxiety (Tonga et al., 2020). Therefore, self-efficacy plays a crucial role 
in the mental health of adolescents (Dupéré et al., 2012); when their 
self-efficacy is low, the risk of encountering mental health issues rises 
significantly (Yan et al., 2021). Earlier studies have demonstrated that 
PA positively influences the reduction of negative emotions and 
enhances self-efficacy (Fathy et al., 2022; Tikac et al., 2021).

The strength and wisdom of young people are vital for the 
progress of a nation. Simultaneously, the execution of my nation’s 
“Outline for Building a Strong Sports Nation” alongside the “National 
Fitness Plan (2021–2025)” and various other policies has made it 
crucial to explore effective strategies for improving the mental health 
of middle school students, which is now a significant subject within 
the realm of youth education in my country. Consequently, further 
research is needed to confirm and enhance our understanding of how 
PA improves mental health. While numerous studies have 
investigated the relationship between mental health and PA, the 
majority have concentrated on college students, middle-aged adults, 
and older adults. However, there is a lack of research on the 
interconnections and underlying mechanisms between PA and 
mental health in middle school students. Hence, this study 
constructed a mediation model of the intrinsic mechanism between 
PA and mental health (Figure  1), aiming to further explore the 
relationship between PA and the mental health of middle school 
students, and provide a theoretical basis for promoting the mental 
health of middle school students.

In summary, this study proposes the following hypothesis:

H1: PA has a positive impact on the mental health of middle 
school students.

H2: Negative emotions play a mediating role between PA and 
mental health.

H3: Self-efficacy acts as a mediator between PA and mental health.

H4: Participation in PA influences mental health by mediating the 
chain effect of negative emotions and self-efficacy.

Figure 1 depicts the model that represents the interplay among 
these four variables.

2 Methods

2.1 Participants and procedures

A total of 1,182 students in grades 7 through 12 were sampled 
from five middle schools in Chengdu, Sichuan Province, through 
facilitated cluster sampling. In this study, the author team engaged 
with the school principal and the class teacher in person, clarified the 
objective of the survey to both the principal and the teacher, and 
carried out the survey in the classroom following the approval from 
the principal and class teacher. The questionnaire was first introduced 
to the students by professionals and informed consent was obtained, 
and then distributed and collected by professionals with the assistance 
of class teachers. The data collection period for the questionnaire 
survey was from February 2024 to March 2024. To ensure data quality, 
clear identification criteria were established to eliminate invalid 
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questionnaires. The identification criteria for invalid questionnaires 
included contradictory answers, repetitive filling of relevant 
characters, and unanswered questions. As a result, 48 invalid 
questionnaires were excluded, and a total of 1,134 valid questionnaires 
were collected, yielding an effective rate of 95.9%. Among the valid 
respondents, 565 were boys (49.8%) and 569 were girls (50.2%). 
Furthermore, 616 respondents were aged 12–15 (54.3%), while 518 
were aged 16–19 (45.7%), the mean age is 15.18 years old and the 
SD = 2.00. This study obtained ethical approval from Chengdu Sport 
University (Approval No. CTYLL2024003) and obtained consent from 
the participating schools and students.

2.2 Measuring tools

2.2.1 Physical Activity Rating Scale
The PA status of the research subjects was evaluated using the 

Chinese version of the physical activity scale revised by Liang (1994). 
The evaluation was based on three indicators: intensity, frequency, and 
duration. Each item was quantified using the 5-point Likert scoring 
method. Intensity and frequency were scored from 1 to 5, indicating 
weak to strong, while time was scored from 0 to 4, indicating weak to 
strong. The quantification of PA score was calculated as “intensity × 
time × frequency.” Higher scores indicate higher levels of PA. In this 
survey, the Cronbach’s alpha coefficient of the scale was 0.75.

2.2.2 Positive and Negative Affect Scale
The Positive and Negative Emotions Scale, revised by Chen and 

Zhang (2004), was used to assess the subjects’ emotional state. The 
scale consists of two dimensions, positive and negative emotions, and 
the negative emotion dimension has 10 entries (e.g., “upset,” “fearful,” 
and “hostile”), and this study only used the negative emotion 
dimension scale to assess the participants’ negative emotions levels. 
The scale was scored using a five-point Likert scale (1 = almost none, 
2 = comparatively little, 3 = moderately much, 4 = comparatively much, 
5 = extremely much). Higher scores on the negative affect subscale 
indicate that participants have more negative affect. In this survey, the 
Cronbach’s alpha coefficient for the negative affect subscale of the scale 
was 0.87.

2.2.3 General Self-Efficacy Scale
The General Self-Efficacy Scale translated and revised by Wang 

et al. (2001) was used, which consists of 10 items (e.g., “I can always 

solve problems if I  try my best,” “I am  confident that I  can cope 
effectively with how things come up unexpectedly “). A 4-point Likert 
scale score was used for quantification (1 = not at all true, 
2 = somewhat true, 3 = mostly true, 4 = completely true), with higher 
scores representing greater perceived self-efficacy on the individual’s 
part. In this survey, the Cronbach’s alpha coefficient of the scale 
was 0.90.

2.2.4 Middle School Student Mental Health Scale
The Middle School Student Mental Health Scale, developed by 

Wang et al. (1997), was used to assess the mental health of Chinese 
secondary school students based on their cultural characteristics and 
behavioral tendencies. The scale consists of 60 entries categorized into 
10 dimensions, including obsessive-compulsive disorder (e.g., “I have 
to double-check my homework”), paranoia (e.g., “I always think 
differently from other people”), hostility (e.g., “I fight with other 
people”), interpersonal tension and sensitivity (e.g., “I feel that other 
people are not kind to me”), depression (e.g., “I feel that there is no 
hope in my future”), anxiety (e.g., “I feel tense or get nervous easily”), 
academic stress (e.g., “I feel that I  have a heavy academic load”), 
maladjustment (e.g., “I feel uncomfortable with my current school 
life”), emotional instability (e.g., “I have good and bad moods”), and 
psychological imbalance (e.g., “I feel sad when my classmates do better 
than me in exams”). A five-point Likert scale was used (5 = none, 
4 = mild, 3 = moderate, 2 = severe, 1 = very severe), with lower scores 
indicating poorer mental health and more serious mental health 
problems among participants. In this survey, the Cronbach’s alpha 
coefficient of the scale was 0.97.

3 Data analysis

In order to examine any potential common method deviation, the 
researchers implemented the Harman single factor method (Podsakoff 
et al., 2003). The results showed: KMO = 0.97, which produced 13 
factors with eigenvalues greater than 1, and a maximum factor 
variance explained of 30.68%, which is less than the general test of 
40%, indicating that there was no significant common method bias in 
this study. SPSS 27 statistical software was utilized to perform 
common method deviation testing, description, and correlation 
analysis. To conduct questionnaire data entry, statistical analysis, and 
sequential chain mediation effect testing, we utilized the SPSS macro 
program Process 3.5 plug-in (Model 6) and the Bootstrap method. 

FIGURE 1

Hypothetical model.
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The PROCESS macro program was employed to analyze the impact 
of the chain mediation model (Model 6).

4 Research results

4.1 Descriptive statistics and correlation 
analysis

The results of the study showed that the average score of PA in the 
sample was 28.04 ± 22.55, the average score of negative emotion was 
19.90 ± 6.91, the average score of self-efficacy was 25.30 ± 6.18, and the 
average score of mental health was 251.73 ± 37.73 (Table 1).

The Pearson correlation analysis of all research variables in this 
study is shown in Table 2. PA has a weak but statistically significant 
negative correlation with negative emotions (r = −0.12, p < 0.01), 
indicating that more participation in PA can eliminate negative 
emotions. PA has a weak positive correlation with self-efficacy 
(r = 0.24, p < 0.01), which means that more participation in PA is 
conducive to the improvement of self-efficacy. PA has a weak positive 
correlation with mental health (r = 0.16, p < 0.01), suggesting 
participating in more PA is beneficial to mental health; negative 
emotions have a weak negative correlation with self-efficacy (r = −0.23, 
p < 0.01), demonstrating that individuals with high levels of negative 
emotions have low levels of self-efficacy; negative emotions are 
negatively correlated with mental health (r = −0.67, p < 0.01), showing 
that individuals with high levels of negative emotions have more 
serious mental health problems; self-efficacy is related to mental 
health is positively correlated (r = 0.30, p < 0.01), manifesting that 
individuals with high levels of self-efficacy have a higher level of 
mental health.

4.2 The chain mediating role of mental 
health, PA, negative emotions and 
self-efficacy between mental health and PA

In order to conduct additional exploration into the influence 
of PA on the mental health of middle school pupils, control 
variables such as gender and age were taken into account. The 
dependent variable was mental health, while PA was treated as the 
independent variable. Negative emotions and self-efficacy were 
used as mediating variables. The mediation effect test was 
conducted using Hayes’ compiled SPSS macro program, employing 
Bootstrap method (Hayes, 2017). Model 6 was applied for the 
model test, with a sample size of 5,000 and a confidence 
interval of 95%.

Table  3 provides the outcomes of the regression analysis. 
Mental health is positively and significantly influenced by 
engaging in PA (β = 0.266, p < 0.001), whereas negative emotions 
are negatively and significantly affected (β = −0.038, p < 0.001). 
When self-efficacy is considered as a dependent variable with PA 
and negative emotions as predictors, PA (β = 0.059, p < 0.001) plays 
a vital positive role, while negative emotions (β = −0.185, 
p < 0.001) assume a significant negative role. Furthermore, when 
mental health is predicted using PA, negative emotions, and self-
efficacy, both PA (β = 0.078, p < 0.001) and self-efficacy (β = 0.887, 
p < 0.001) demonstrate significant positive effects, with negative 

emotions (β = −0.061, p < 0.001) showcasing a strong 
negative impact.

Table  4 and Figure  2 contain the findings of the analysis 
conducted on the mediation effect. The value of the total effect is 
0.266, and the 95% confidence interval excludes 0, signifying a 
significant total effect. On the other hand, the direct effect value is 
0.078, and the 95% confidence interval does not encompass 0, 
indicating that PA significantly affects mental health directly. 
Additionally, the total indirect effect value is 0.188, 95% CI [0.123, 
0.255], implying noteworthy mediating effects of negative emotions 
and self-efficacy between mental health and PA. The mediation effect 
of the variables negative emotions and mental health consists of three 
pathways: the indirect effect 1 (effect value 0.130, CI [0.069, 0.193]) 
is formed by the path of engaging in PA → experiencing negative 
emotions → achieving mental health, showing a substantial 
independent impact of negative emotions. The path of 
PA → enhancing self-efficacy → improving mental health creates an 
indirect effect 2 (effect value 0.052, CI [0.029, 0.077]), signifying a 
significant independent mediating effect of self-efficacy. Furthermore, 
the path of PA → triggering negative emotions → promoting self-
efficacy → enhancing mental health demonstrates an indirect effect 
3 (effect value 0.006, CI [0.003, 0.011]), revealing a noteworthy 
mediating effect of negative emotions → self-efficacy. The ratios of 
the three indirect effects to the total effect were 48.87, 19.55, and 

TABLE 1 Descriptive statistics between variables.

Scale/subscale M SD

1. Physical activity 28.04 22.55

2. Negative emotion 19.90 6.91

3. Self-efficacy 25.30 6.18

4. Mental health 251.73 37.73

4.1. Obsessive-compulsive 

disorder

24.07 3.87

4.2. Paranoia 25.68 4.25

4.3. Hostility 26.34 4.46

4.4. Interpersonal tension and 

sensitivity

25.39 4.43

4.5. Depression 25.30 4.78

4.6. Anxiety 24.97 5.03

4.7. Academic stress 23.93 5.17

4.8. Maladjustment 25.54 4.24

4.9. Emotional instability 24.17 4.53

4.10. Psychological imbalance 26.34 3.66

TABLE 2 Results of correlation analysis between variables.

Variable 1 2 3 4

1. Physical activity 1

2. Negative 

emotion

−0.12** 1

3. Self-efficacy 0.24** −0.23** 1

4. Mental health 0.16** −0.67** 0.30** 1

**p < 0.01.
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2.26%, respectively. The independent mediating effect of negative 
emotions had the highest ratio to the total indirect effect.

5 Discussion

Students’ mental health is as important as their physical health 
and is closely related to campus safety, family harmony, and social 
stability. Improving the mental health of middle school students is 
now a pressing issue in both education and society as a whole. This 
study explored the correlation between middle school students’ 
engagement in PA and their mental health, while also examining the 
mediating effects of negative emotions and self-efficacy. The study’s 
findings show that PA can predict mental health both directly and 
positively. Additionally, PA can indirectly forecast mental health 
through the independent mediating effects of negative emotions and 
self-efficacy, as well as through the combined chain mediating effect 
of both factors. These results carry significant implications for 
enhancing the mental health of middle school students.

5.1 The impact of PA on the mental health 
of middle school students

Data analysis conducted in this study showed that there is a direct 
relationship between the extent to which secondary school students 
participate in PA and their mental health. This finding is consistent 
with the originally-proposed hypothesis. The results of our study align 

with those of prior research, demonstrating a direct link between the 
engagement of high school students in PA and their mental health. 
Boosting students’ involvement in PA could potentially enhance their 
mental health (Molcho et  al., 2021). Therefore, Hypothesis H1 is 
confirmed. A study conducted by researchers in China discovered that 
incorporating music into PA can help foster a positive classroom 
environment, improve students’ flexibility in coping with psychological 
challenges, steer students toward healthier psychological inclinations, 
and ultimately support the mental health of students (Liu, 2024). 
Enhancing PA levels May also aid in decreasing the general abnormal 
rate of mental health and easing psychological issues (Dong and Dou, 
2023). At the same time, research by Western scholars has also 
confirmed that PA is beneficial to mental health. PA helps individuals 
have a more positive emotional response to events and allows 
individuals to maintain an objective and optimistic attitude toward life 
(Catalino and Fredrickson, 2011). Furthermore, participation in PA 
can improve students’ mental health and well-being by increasing 
their ability to cope with life challenges and setbacks (Malagodi et al., 
2024). Participation in sports also promotes positive emotions, self-
esteem, and academic performance in adolescents (Rasmussen and 
Laumann, 2013). In addition, habitual PA are beneficial to brain 
development and help improve language expression, understanding 
and cognitive performance (Herting and Chu, 2017). These benefits 
contribute to the promotion of mental health and overall quality 
among middle school students. Therefore, middle school students 
should develop and maintain good PA habits, as PA is an important 
intervention to alleviate mental health problems when they occur 
(Klemmer et al., 2023).

TABLE 3 Regression analysis of variable relationships in the mediation model.

Regression equation Overall fit coefficient Regression coefficient 
significance

Outcome variable Predictor variable R R2 F β t

Negative emotion Physical activity 0.123 0.015 17.358 −0.038 −4.167***

Self-efficacy Physical activity 0.317 0.101 63.282 0.059 7.595***

Negative emotion −0.185 −7.303***

Mental health Physical activity 0.690 0.476 341.709 0.078 2.101**

Negative emotion −3.452 −28.452***

Self-efficacy 0.887 6.360***

Mental health Physical activity 0.159 0.025 29.459 0.266 5.428***

***p < 0.001.

TABLE 4 Analysis of the mediating effect of mental health and PA.

Direct effect Effect size Boot SE 95% confidence interval Relative mediation effect

LLCI ULCI

Total effect 0.266 0.049 0.170 0.363 100%

Direct effect 0.078 0.038 0.005 0.151 29.30%

Total indirect effect 0.188 0.034 0.123 0.255 70.68%

Indirect effect 1 0.130 0.031 0.069 0.193 48.87%

Indirect effect 2 0.052 0.012 0.029 0.077 19.55%

Indirect effect 3 0.006 0.002 0.003 0.011 2.26%
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5.2 The mediating role of negative 
emotions between PA and mental health

According to this research, it has been discovered that the 
connection between the mental health of middle school students and 
PA is mediated by negative emotions. Put simply, engaging in PA helps 
enhance the mental health of middle school students by diminishing 
negative emotions. Hypothesis H2 has been confirmed, as supported 
by prior research. Previous studies have consistently demonstrated 
that PA play a crucial role in improving mental health by effectively 
reducing negative emotions (Li J. et  al., 2023; Li L. et  al., 2023). 
Research by Chinese scholars shows that sitting for long periods of 
time will enhance negative emotions such as anxiety and stress among 
middle school students (Zou et  al., 2023), affect the emotional 
flexibility of middle school students, and then affect mental health 
(Zhang et al., 2020). Conversely, PA can promote mental health by 
improving symptoms of depression and stress (Rong et al., 2024). 
Research by Western scholars has also prove PA can assist individuals 
in managing their emotional regulation deficiencies, alleviating the 
enduring negative impact of stressors, and facilitating the elimination 
of negative emotions (Bernstein and McNally, 2017). This reduction 
in negative emotions can lead to heightened positive emotional states 
among students, fostering feelings of cheerfulness, energy, and 
satisfaction (Reitsema et  al., 2023). In summary, PA can enhance 
students’ attention control, emotional control, life satisfaction, and 
overall physical and mental health. Moreover, based on physiological 
theory, engaging in PA can boost activation in the individual’s 
prefrontal cortex, fortify functional connections across different brain 
regions, and enhance the flexibility of emotion regulation pathways 
and nodes, ultimately diminishing the perception of negative emotions 
and bolstering emotional control (Wang et al., 2024). As a result, it is 
essential to promote involvement in PA for middle school students 
during their educational journey in order to reduce negative emotions 
and improve mental health.

5.3 The mediating role of self-efficacy 
between PA and mental health

The findings indicate that self-efficacy plays a mediating role 
between PA and mental health, thus confirming Hypothesis 3. This 
finding is consistent with previous research (Guo and Jiang, 2023; Jia 
et al., 2022). This study confirms that PA has a positive predictive 

effect on middle school students’ self-efficacy; self-efficacy has a 
positive predictive effect on mental health. Studies conducted by 
Chinese researchers show that adolescents who engage regularly in PA 
show marked improvements in both social and expressive abilities 
compared to their peers who are inactive (Li J. et al., 2023; Li L. et al., 
2023). Such improvements in social interaction and expression are 
critical in bolstering self-regulation skills, which, in turn, contribute 
significantly to higher self-efficacy (Li, 2023). Additionally, 
participation in PA fosters greater perseverance and consistency of 
interest among adolescents, which further enhances their self-efficacy 
(Yu et al., 2024). Studies have shown that individuals with high self-
efficacy have stronger psychological flexibility, higher levels of self-
admission, self-control, and self-worth (Qin et al., 2023). Interacting 
with teammates during PA serves to expand adolescents’ cognitive 
horizons, promote intellectual development, and improve adaptability. 
These interactions make them more cheerful, energetic, and positive 
in their outlook, providing a conducive environment for better mental 
health. Studies conducted by Western researchers support the finding 
that middle school students’ PA is strongly linked to their life 
satisfaction as well as their physical and mental health (Zullig and 
White, 2011). Additionally, self-efficacy has been identified as a 
significant factor in the connection between PA and mental health 
(Paxton et al., 2010). At the same time, individuals with high self-
efficacy have lower prevalence of depression, higher happiness, and 
higher levels of mental health (Mak et al., 2011; Paredes et al., 2021).

5.4 The chain mediating role of negative 
emotions and self-efficacy between PA and 
mental health

The research provided evidence that self-efficacy and negative 
emotions play a vital role as mediators between PA and mental health. 
Hypothesis 4 was validated by the results. It was discovered in this 
study that negative emotions negatively impact self-efficacy, and both 
factors were identified as crucial determinants of mental health (Hu 
et al., 2023; Zhang et al., 2024). Research indicates that individuals 
possessing high levels of self-efficacy are capable of effectively 
managing and diminishing the expression of their negative emotions 
(Caro and Popovac, 2021). On the other hand, those who often 
experience negative emotions are likely to exhibit unrealistic feelings 
of happiness, set overly emotional goals, show a limited ability to 
regulate their emotions, and have low self-efficacy. This, consequently, 

FIGURE 2

Chain mediation model diagram of negative emotions and self-efficacy. ***p < 0.001.
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can impact mental health by contributing to mood disorders, 
behavioral issues, and potentially leading to psychiatric disorders 
(Clauss et al., 2019). Engaging in PA fosters the development of a 
positive mindset, mitigates negative emotions, boosts self-esteem, and 
enhances one’s ability to cope with life’s challenges, thereby promoting 
a higher sense of self-efficacy and a stronger self-identity (Akdeniz 
and Kaştan, 2023; De Marco et al., 2023). These improvements also 
support better interpersonal relationships and social adaptability 
(Haoran et al., 2023). Consequently, individuals who participate in PA 
tend to exhibit superior mental health, heightened physical and 
psychological resilience, and a reduced susceptibility to mental health 
issues such as anxiety and depression. In conclusion, for middle school 
students, the connection between PA and mental health should take 
into account the intermediary impact of feelings of negativity and 
self-belief.

6 Implications

The present research investigates the impact of PA on the mental 
health of middle school students, focusing on negative emotions and 
self-efficacy. It offers both theoretical and practical insights for 
parents and teachers on how to effectively promote the mental health 
of such students. The study further highlights the significant role of 
negative emotions in the impact of PA on mental health. Therefore, 
parents and teachers should actively engage in daily communication 
with children to understand their emotional experiences. Providing 
children with adequate opportunities for PA can help alleviate 
negative emotions and ensure their mental health. Furthermore, the 
study also emphasizes the importance of self-efficacy in the 
relationship between PA and mental health. Parents, teachers, and 
coaches should provide more encouragement, praise, and affirmation 
to students engaging in PA. This will help students gain more 
experience in PA and achieve higher levels of sports mastery. 
Additionally, it will enhance their verbal persuasion abilities and 
increase their level of self-efficacy (Peura et  al., 2021). To begin, 
parents and teachers should address their negative attitudes toward 
PA. In China, many parents and teachers believe that PA consume 
students’ energy and time, hinder their learning progress, and impact 
their academic performance. This perception needs to be changed, 
and they should develop a correct understanding of the positive 
impact of PA on students’ physical and mental health. By adopting a 
supportive and understanding approach, while minimizing rejection, 
parents and teachers can encourage students to participate in 
PA. During sports, it is important for parents, teachers, and coaches 
to actively listen to the needs of students, while also observing and 
guiding their emotions. They should also take advantage of the 
unique characteristics of various sports to foster the comprehensive 
development of students’ personalities, will qualities, temperaments, 
and spiritual qualities. In sports such as basketball and football, 
which rely on teamwork and communication, students May 
experience negative emotions due to coordination errors. In these 
situations, it is important for parents, teachers, and coaches to 
actively guide them. This guidance will help students learn how to 
regulate their uncomfortable emotions while interacting with their 
peers and develop and enhance their social skills (Fan, 2023). In the 
field of future education, it is crucial to prioritize the enhancement of 

mental health among middle school students. One effective approach 
to achieve this is by encouraging their active engagement in specific 
PA that are tailored to meet their needs and promote overall well-
being. By taking this approach, we can systematically improve their 
mental health and contribute to their overall development. By 
recognizing the significance of mental health and implementing 
targeted PA programs, we can foster a positive learning environment 
for middle school students, ensuring their long-term 
academic success.

7 Limitations and strengths

This study has several limitations. Firstly, the sample source is 
limited to Sichuan Province, China, and has not been expanded to 
include a wider geographical area. China’s vast territory encompasses 
significant economic and cultural variations among different regions. 
Middle school students in these regions May experience varying 
academic pressures and have different attitudes toward learning and 
sports. Therefore, future research should take into account factors such 
as city, family income, and academic pressure. Secondly, as this study 
is a cross-sectional study, several influencing factors have not yet been 
explored or considered. Additionally, due to time and resource 
constraints, the questionnaire used in this study primarily employed 
the Likert scale to gather responses, without conducting more in-depth 
interviews. Future research could aim to conduct a more comprehensive 
investigation of middle school students’ PA and mental conditions, by 
employing a focused one-to-one model, in order to enhance the depth 
and breadth of the study. The research subjects of this study are all 
selected from China, which is important as China’s educational system, 
educational concepts, and culture are significant contextual factors. 
Therefore, future research should aim to broaden the scope of the 
survey and strive to obtain samples from different countries in order 
to conduct more comprehensive research. In conclusion, while this 
study acknowledges certain limitations, it effectively establishes that 
negative emotions and self-efficacy serve as mediating factors between 
PA and mental health. This relationship enhances our understanding 
of the mechanisms affecting the mental health of middle school 
students, offering both theoretical insights and empirical data. 
Furthermore, the findings of this research offer creative approaches for 
both educators and parents aiming to enhance mental health results for 
middle school students, while also laying the groundwork for 
additional investigation into mental health topics concerning this 
age group.

8 Conclusion

PA has a notable impact on the mental health of middle school 
students. The relationship between PA and mental health affects the 
levels of negative emotion and self-efficacy in these students, both 
directly and indirectly. This implies that engaging in more PA is linked 
to decreased negative emotions and increased self-efficacy, resulting 
in overall improvements in mental health. Consequently, focusing on 
reducing negative emotions and fostering self-efficacy can 
be  beneficial for enhancing the mental health of middle 
school students.
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