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This study investigated the mediating effect of self-esteem on the relationship
between physical exercise and aggressive behavior in adolescents. We
conducted a survey of 756 high school students, using standardized scales to
assess physical exercise, self-esteem, and aggressive behavior. The results
showed that physical exercise and self-esteem were significantly and negatively
correlated with aggressive behavior, and that self-esteem played a mediating
role in the relationship between physical exercise and aggressive behavior.
These findings provide valuable insights for policy makers and school
administrators, offering practical strategies to enhance the effectiveness of
programs designed to reduce aggressive behavior among adolescents by
promoting increased physical exercise and boosting self-esteem, ultimately
contributing to a healthier and more positive school environment.
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Article Highlights

Physical exercise was found to directly affect aggressive behavior in adolescents.
Physical exercise directly affected self-esteem levels.
Physical exercise indirectly affected aggressive behavior through the mediating role of self-esteem.

is commonly defined as antisocial behavior that involves causing harm to another individual through
physical, psychological, or verbal means (Shachar et al., 2016). Such destructive behavior has a significant negative
impact on the physical and mental health of adolescents (Clarke et al., 2020), often contributing to anxiety, depression,
and suicidal tendencies in the victims (McGirr & Turecki, 2007; Min et al., 2012). Therefore, investigating mechanisms
that may reduce instances of aggressive behavior among adolescents is an urgent social priority with significant
implications for national public health and safety initiatives.

Scholars have used various research paradigms to study the prevention of aggressive behavior, including questionnaire
surveys, big data analysis, and experimental interventions (Artinian et al., 2010; Kelly, 2013; Ouyang & Liu, 2023; Patel
et al., 2019). Across these paradigms, there is consensus in the literature that physical exercise can significantly inhibit
adolescent aggressive behavior (Ouyang & Liu, 2023). For example, researchers have found that physical exercise can
both effectively alleviate and reduce the occurrence of problematic aggressive and antisocial behavior in adolescents
(Artinian et al., 2010; Kelly, 2013; Patel et al., 2019). However, despite widespread research on both physical exercise
and aggressive behavior, the impact mechanisms of sports on adolescent aggressive behavior remain poorly understood.

In the field of sports psychology, self-esteem has often been examined as a psychological benefit of physical exercise,
serving as a critical outcome variable that reflects the positive impact of regular physical activity. Numerous studies
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have demonstrated that physical exercise can significantly increase the self-esteem of adolescents. For instance, Kim
and Ahn (2021) found that physical exercise positively impacts the self-esteem of middle school students, with longer
durations of physical exercise associated with higher self-esteem levels (Liu et al., 2015). Klizienė et al. (2018) reported
that after a 7-month soccer training intervention, students had significantly higher self-esteem and significantly lower
social anxiety. Ahmed et al. (2017) found that adolescents who regularly participated in physical exercise had
significantly higher self-esteem levels than those who did not engage in physical exercise, and Belcher et al. (2021)
showed that physical exercise not only enhances physical fitness but also effectively promotes mental health.

A large body of empirical research has shown that self-esteem has a significant impact on aggression (Tsaousis, 2016).
For example, Kumar et al. (2014) found that the self-esteem level of adolescents is negatively correlated with their level
of aggression. Individuals with lower self-esteem are more likely to exhibit aggressive tendencies (Amad et al., 2021),
while individuals with high self-esteem are less likely to engage in aggressive behavior (Kumar et al., 2014). Despite the
significant impact that physical exercise and self-esteem have been found to have on aggressive behavior, no study to
date has investigated the correlations between these mechanisms in adolescents. This gap in the literature underscores
the necessity of a comprehensive exploration of the relationship between physical exercise and self-esteem, providing
justification for the research framework of this study.

We determined that multiple theoretical frameworks would be useful for our investigation of the significant impact that
both physical exercise and self-esteem have on aggression. According to cognitive–affective–behavioral theory,
individuals strive to adjust their behavior to be consistent with their emotions as well as their cognition (Pachankis,
2007; Zhan et al., 2020, 2021). Self-esteem is an overall positive evaluation of oneself, an identification of self-worth,
and the variable that best predicts individual emotional and behavioral changes (Orth & Robins, 2014). Social bonding
theory suggests that individuals with low self-esteem have fewer social connections, which increases their inconsistency
with social norms and raises the incidence of aggressive behavior (Young, 2006). Meanwhile, surplus energy theory
suggests that individuals can release excess energy through games to avoid conflict and violent incidents (Zhan et al.,
2020, 2021). This study utilized all of these frameworks to illuminate the relationships between physical exercise,
self-esteem, and aggressive behavior among adolescents. Therefore, we proposed the following hypotheses:

Physical exercise will negatively predict adolescent aggressive behavior, such that adolescents who engage
in more physical exercise will exhibit less aggressive behavior.

 There will be a negative correlation between self-esteem and aggressive behavior.
Physical exercise will predict higher levels of self-esteem in adolescents.
Self-esteem will play a mediating role in the relationship between physical exercise and aggressive

behavior.

Method

Participants and Procedure

We conducted a paper-and-pen survey at a middle school in Guangxi, China, which we selected due to its accessibility.
Utilizing stratified random sampling, we selected five classes from Grades 10 to 12, amounting to 15 classes overall for
the survey. The survey was administered in October 2023, with distribution and collection completed over a 2-week
period to ensure comprehensive participation and minimal disruption to the academic schedule. Surveys were
distributed and collected at a single point during class time to streamline the process and ensure consistency.

Prior to the survey, we disseminated informed consent forms that detailed the study’s purpose, procedure, potential
risks, benefits, and confidentiality assurances. Participation was restricted to students whose parents or guardians and
supervising teachers signed the consent forms, ensuring that all involved parties were informed and agreed to
participate. Furthermore, we obtained approval for the study protocol from an institutional review board to ensure
adherence to ethical standards.
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Of 800 questionnaires we distributed, we retained 756 valid responses, resulting in an effective response rate of 94.5%.
The participants comprised 325 boys and 431 girls with a mean age of 16.20 years (  = 0.58).

Measures

Physical Activity Level Scale
We used the Physical Exercise Level Scale to assess the physical exercise level of the respondents (Liang, 1994). The
scale consists of five items that measure the intensity of physical activity (e.g., “In the past month, how often did you
engage in moderate-intensity physical activity each week?”). Items are rated on a 5-point Likert scale ranging from 1
( ) to 5 ( ) with higher scores indicating greater exercise intensity.
Cronbach’s alpha in this study was .83.

Self-Esteem Scale
We used the Chinese version of the Self-Esteem Scale to assess the respondents’ self-esteem (Tomas & Oliver, 1999;
Zili & Taisheng, 2008). The scale consists of 10 items (e.g., “I am satisfied with myself as a person”) rated on a 4-point
Likert scale ranging from 1 ( ) to 4 ( ), with higher scores indicating higher self-
esteem. The questionnaire has good reliability and validity. Cronbach’s alpha in this study was .85.

Buss–Perry Aggression Scale
We used the Chinese version of the Buss–Perry Aggression Scale to assess the students’ aggressive behavior (Buss &
Perry, 1992). This 29-item scale consists of four dimensions: physical aggression (e.g., “Given enough provocation, I
may hit another person”), verbal aggression (e.g., “I can’t help getting into arguments when people disagree with me”),
anger (e.g., “I flare up quickly but get over it quickly”), and hostility (e.g., “Other people always seem to get the
breaks”). Items are rated on a 5-point Likert scale ranging from 1 ( ) to 5 ( ), with higher
scores indicating stronger aggression. The questionnaire has good reliability and validity. Cronbach’s alpha in this study
was .87.

Data Analysis

We used SPSS 24.0 software to check for common method bias. In addition, we performed a one-way multivariate
analysis of covariance to explore the relationships between physical exercise, self-esteem, and aggressive behavior. We
conducted a Pearson correlation analysis to explore the correlations between physical exercise, self-esteem, and
aggressive behavior, and employed the bootstrapping method to test the mediating effects. A significance level of <
.05 was set to indicate a statistically significant difference.

Results

Common Method Bias Test

We used Harman’s single-factor test to assess common method bias. The results showed that there were 11 factors with
eigenvalues greater than 1, and the maximum variance explanation rate was 28.23%, which is below the accepted cut-
off of 40%. Since there were no factors with excessively high explanatory power, common method bias did not
significantly affect this study.

Descriptive Statistics

We conducted independent sample tests to measure the physical exercise, self-esteem, and aggressive behavior of
adolescents boys and girls. The results showed that the level of physical exercise of boys was significantly higher than
that of girls. Regarding self-esteem levels, there was no significant difference between adolescent boys and girls,
indicating that both groups exhibited similar self-esteem scores. In terms of aggressive behavior, there was no
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significant gender difference among the students (see Table 1). All variables were normally distributed.



Table 1. Descriptive Statistics of Variables and Dimensions

 = 756.

Correlation Analysis

In addition, we conducted a correlation analysis of physical exercise, self-esteem, and aggressive behavior (see Table 2).
The results showed that higher levels of physical exercise were associated with lower levels of aggressive behavior,
supporting Hypothesis 1. Self-esteem was also significantly and negatively correlated with aggressive behavior,
supporting Hypothesis 2. Last, physical exercise was positively correlated with self-esteem, supporting Hypothesis 3.

Table 2. Correlation Analysis of Study Variables

. ** < .01.

Mediating Effect of Self-Esteem

We used the PROCESS macro for SPSS to conduct a mediating effect analysis. The regression equation results showed
that physical exercise, β = −.08, = −2.76, = 755 < .001, and self-esteem, β = –.23, = –6.75, = 755, < .01,
significantly and negatively predicted aggressive behavior, while physical exercise significantly and positively predicted
self-esteem, β = .21, = 6.10, = 755, < .01. Next, we used the bootstrapping method with 5,000 resamples to
construct the confidence intervals and test the mediating effect. Table 3 shows that physical exercise had a significant
direct effect on aggression, β = –.08, accounting for 36.36% of the total effect. The indirect path of physical exercise
→ self-esteem → aggressive behavior was β = –.14, accounting for 73.63% of the total effect. The direct effect of
physical exercise on aggressive behavior and the indirect effect through self-esteem as a mediator were both significant.
The 95% confidence interval did not include 0, indicating that self-esteem had a significant mediating effect on the
relationship between physical exercise and aggressive behavior.

Table 3. Bootstrapping Test of Mediation Effect

 CI = confidence interval.
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Discussion

This study explored the mechanism through which physical exercise affects adolescents’ aggressive behavior. While our
independent sample tests showed that boys had significantly higher levels of physical exercise compared to girls, there
was no significant gender difference in self-esteem scores.

In line with our first two hypotheses and previous research findings (Kelly, 2013; Kim & Ahn, 2021; Ouyang & Liu,
2023), we found that both physical exercise and self-esteem were negatively correlated with adolescent aggressive
behavior. Adolescents who engaged in a higher frequency of physical exercise also exhibited a lower frequency of
aggressive behavior; likewise, higher self-esteem was associated with lower rates of aggressive behavior.

These findings build on the work of other scholars who explored the relationship between physical exercise and
aggression by incorporating self-esteem as a mediating variable. For example, Fung and Lee (2018) showed that
physical exercise in the form of traditional Chinese martial arts skills reduced the occurrence of campus violence and
aggressive behavior among high school students. Similar conclusions have been evidenced in other groups (Ronen &
Rosenbaum, 2010). The reason for this correlation may be that physical exercise provides adolescents with an outlet for
the negative emotions that they often experience in daily life, such as jealousy and anger, which they may otherwise
express through aggressive behavior (Kim & Ahn, 2021; McGirr & Turecki, 2007).

Although some researchers have argued that athletes who have a strong desire to defeat others are more likely to cheat
and believe that aggression can lead to victory, this is more common in competitive sports (Oproiu, 2013). Sports, as a
carrier of games, incorporate elements of fun and rules, and various types of physical exercise provide individuals with
places to expend energy, greatly reducing the probability of aggressive behavior (Evans & Pellegrini, 1997).

In line with our third hypothesis and previous research findings, this study also found a significant positive correlation
between physical exercise and self-esteem, whereby adolescents who indicated a higher frequency of physical exercise
also reported higher self-esteem. Researchers have previously shown that physical exercise reduces adolescent
depression and anxiety, improves body satisfaction, and consequently enhances self-esteem (Liu et al., 2015; Ouyang &
Liu, 2023).

In line with our fourth hypothesis and previous research results, we found that self-esteem played a mediating role in the
relationship between physical exercise and aggressive behavior, reducing aggressive behavior by increasing adolescents’
self-esteem. Individuals with high self-esteem can confidently handle negative emotions, restore their psychological
state, and subsequently inhibit impulsive aggressive behavior (Amad et al., 2021). As stated above, social bonding
theory suggests that individuals with low self-esteem also have fewer social connections, which contributes to
inconsistency with social norms and subsequently may lead to a higher occurrence of aggressive behavior and crime
(Young, 2006). Building on this theory, engaging in sports offers a practical avenue for enhancing social connections
and, in turn, fostering higher self-esteem. The acquisition of sports skills is based on imitation, and the observation of
sports skills further strengthens the mastery of skills. In this process, action skills are gradually acquired and adolescents
become more proficient, and their self-esteem also shows an increasing trend (Kangas et al., 2015). Regular physical
exercise also allows individuals to master action skills; in this process, self-esteem increases as well (Ahmed et al.,
2017).

Limitations and Future Research Directions

Use of a cross-sectional research design limited our ability to establish a causal relationship between physical exercise
and aggressive behavior, as it precludes the observation of temporal changes and the sequence of events. In future
research a longitudinal study design could be employed to track the same participants over time, providing stronger
evidence for causal inference.
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Conclusion

This study explored the relationship between physical exercise and adolescent aggressive behavior, revealing the
mediating role of self-esteem. Through showing that physical exercise reduces aggressive behavior by enhancing
self-esteem, this study provides strong evidence for the prevention of adolescent aggressive behavior through
physical exercise.

Acknowledgments

This research was supported by the Youth Research Innovation Team of Guangxi Normal University of Science and
Technology (GXKS2024QNTD16).

The data that support the findings of this study are available on request from the corresponding author.

References
Ahmed, M. D., Ho, W. K. Y., Van Niekerk, R. L., Morris, T., Elayaraja, M., Lee, K.-C., & Randles, E. (2017). The self-
esteem, goal orientation, and health-related physical fitness of active and inactive adolescent students.

, (1), Article 1331602. https://doi.org/10.1080/23311908.2017.1331602

Amad, S., Gray, N. S., & Snowden, R. J. (2021). Self-esteem, narcissism, and aggression: Different types of self-esteem
predict different types of aggression. , (23–24), NP13296–NP13313.
https://doi.org/10.1177/0886260520905540

Artinian, N. T., Fletcher, G. F., Mozaffarian, D., Kris-Etherton, P., Van Horn, L., Lichtenstein, A. H., Kumanyika, S.,
Kraus, W. E., Fleg, J. L., Redeker, N. S., Meininger, J. C., Banks, J., Stuart-Shor, E. M., Fletcher, B. J., Miller, T. D.,
Hughes, S., Braun, L. T., Kopin, L. A., Berra, K., … American Heart Association Prevention Committee of the Council
on Cardiovascular Nursing. (2010). Interventions to promote physical activity and dietary lifestyle changes for
cardiovascular risk factor reduction in adults: A scientific statement from the American Heart Association. ,

(4), 406–441. https://doi.org/10.1161/CIR.0b013e3181e8edf1

Belcher, B. R., Zink, J., Azad, A., Campbell, C. E., Chakravartti, S. P., & Herting, M. M. (2021). The roles of physical
activity, exercise, and fitness in promoting resilience during adolescence: Effects on mental well-being and brain
development. , (2), 225–237.
https://doi.org/10.1016/j.bpsc.2020.08.005

Buss, A. H., & Perry, M. (1992). The Aggression Questionnaire. , (3),
452–459. https://doi.org/10.1037/0022-3514.63.3.452

Clarke, A., Olive, P., Akooji, N., & Whittaker, K. (2020). Violence exposure and young people’s vulnerability, mental
and physical health. , (3), 357–366.
https://doi.org/10.1007/s00038-020-01340-3

Evans, J., & Pellegrini, A. (1997). Surplus energy theory: An enduring but inadequate justification for school break-
time. , (3), 229–236. https://doi.org/10.1080/0013191970490302

Fung, A. L. C., & Lee, T. K. H. (2018). Effectiveness of Chinese martial arts and philosophy to reduce reactive and
proactive aggression in schoolchildren. , (5), 404–414.
https://doi.org/10.1097/DBP.0000000000000565

Kangas, J. L., Baldwin, A. S., Rosenfield, D., Smits, J. A. J., & Rethorst, C. D. (2015). Examining the moderating
effect of depressive symptoms on the relation between exercise and self-efficacy during the initiation of regular
exercise. , (5), 556–565. https://doi.org/10.1037/hea0000142

6© 2025 Scientific Journal Publishers Limited. All Rights Reserved.



Kelly, L. (2013). Sports-based interventions and the local governance of youth crime and antisocial behavior.
, (3), 261–283. https://doi.org/10.1177/0193723512467193

Kim, I., & Ahn, J. (2021). The effect of changes in physical self-concept through participation in exercise on changes in
self-esteem and mental well-being. , (10), Article
5224. https://doi.org/10.3390/ijerph18105224

Klizienė, I., Klizas, Š., Čižauskas, G., & Sipavičienė, S. (2018). Effects of a 7-month exercise intervention program on
the psychosocial adjustment and decrease of anxiety among adolescents.
(1), 127–136. https://doi.org/10.13187/ejced.2018.1.127

Kumar, R., Lal, R., & Belcher, V. (2014). Impact of social support in relation to self-esteem and aggression among
adolescents. , (12), 1–5.

Liang, D. (1994). Stress level of college students and its relationship with physical exercise [In Chinese].
, , 5–6.

Liu, M., Wu, L., & Ming, Q. (2015). How does physical activity intervention improve self-esteem and self-concept in
children and adolescents? Evidence from a meta-analysis. , (8), Article e0134804.
https://doi.org/10.1371/journal.pone.0134804

McGirr, A., & Turecki, G. (2007). The relationship of impulsive aggressiveness to suicidality and other depression-
linked behaviors. , (6), 460–466. https://doi.org/10.1007/s11920-007-0062-2

Min, H. J., Jon, D.-I., Jung, M. H., Hong, N., Song, M. A., Kim, Y. S., Harkavy-Friedman, J. M., Im, H.-J., & Hong, H.
J. (2012). Depression, aggression, and suicidal ideation in first graders: A school-based cross-sectional study.

, (8), 1145–1152. https://doi.org/10.1016/j.comppsych.2012.05.004

Oproiu, I. (2013). A study on the relationship between sports and aggression. , (1–2), 33–48.

Orth, U., & Robins, R. W. (2014). The development of self-esteem. , (5),
381–387. https://doi.org/10.1177/0963721414547414

Ouyang, N., & Liu, J. (2023). Effect of physical activity interventions on aggressive behaviors for children and
adolescents: A systematic review and meta-analysis. , , Article 101821.
https://doi.org/10.1016/j.avb.2023.101821

Pachankis, J. E. (2007). The psychological implications of concealing a stigma: A cognitive-affective-behavioral model.
, (2), 328–345. https://doi.org/10.1037/0033-2909.133.2.328

Patel, A. V., Friedenreich, C. M., Moore, S. C., Hayes, S. C., Silver, J. K., Campbell, K. L., Winters-Stone, K., Gerber,
L. H., George, S. M., Fulton, J. E., Denlinger, C., Morris, G. S., Hue, T., Schmitz, K. H., & Matthews, C. E. (2019).
American College of Sports Medicine roundtable report on physical activity, sedentary behavior, and cancer prevention
and control. , (11), 2391–2402.
https://doi.org/10.1249/MSS.0000000000002117

Ronen, T., & Rosenbaum, M. (2010). Developing learned resourcefulness in adolescents to help them reduce their
aggressive behavior: Preliminary findings. , (4), 410–426.
https://doi.org/10.1177/1049731509331875

Shachar, K., Ronen-Rosenbaum, T., Rosenbaum, M., Orkibi, H., & Hamama, L. (2016). Reducing child aggression
through sports intervention: The role of self-control skills and emotions. , ,
241–249. https://doi.org/10.1016/j.childyouth.2016.11.012

Tomas, J. M., & Oliver, A. (1999). Rosenberg’s Self-Esteem Scale: Two factors or method effects.
, (1), 84–98. https://doi.org/10.1080/10705519909540120

7© 2025 Scientific Journal Publishers Limited. All Rights Reserved.



Young, I. M. (2006). Responsibility and global justice: A social connection model. , (1),
102–130. https://doi.org/10.1017/S0265052506060043

Zhan, J., Xu, H., Ren, J., & Luo, J. (2020). Is catharsis beneficial or harmful? The psychological intervention effect and
potential harm of catharsis [In Chinese]. , (1), 22–32.
https://doi.org/10.3724/SP.J.1042.2020.00022

Zhan, J., Yu, S., Cai, R., Xu, H., Yang, Y., Ren, J., & Luo, J. (2021). The effects of written catharsis on anger relief.
, (6), 868–877. https://doi.org/10.1002/pchj.490

Zili, S., & Taisheng, C. (2008). Treatment of Item 8 of the Chinese version of the Rosenberg Self-Esteem Scale [In
Chinese]. , , 661–663.

8© 2025 Scientific Journal Publishers Limited. All Rights Reserved.


