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Abstract: This study explored the relationship between physical exercise and college students’ mental health, as well as
the mediating role of peer relationships and self-esteem. Participants were 1513 undergraduate students (first to fourth
year) from six universities in Guangdong Province, China. They completed the Physical Exercise Scale, College Student
Mental Health Scale, Peer Relationship Scale, and Self-Esteem Scale. The results following correlation analysis, structural
equation modeling, and the bias-corrected percentile bootstrap method indicated. (1) Physical exercise was positively
correlated with the mental health of college students and the direct path was significant; (2) Physical exercise and peer
relationships were positively correlated and self-esteem. Peer relationships were positively correlated with self-esteem
and mental health. Self-esteem was positively correlated with the mental health of college students; (3) Peer relationships
and self-esteem played significant mediating roles between physical exercise and college students’ mental health. The
mediating effects consisted of three pathways: physical exercise → peer relationships → mental health, physical exercise
→ self-esteem → mental health, and physical exercise → peer relationships → self-esteem → mental health. Physical
exercise can not only directly predict the mental health of college students, but also indirectly predict the mental health of
college students through the independent and chain intermediaries of peer relationships and self-esteem.
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Introduction
The 2022 China National Mental Health Report indicates
that approximately 21.48% of college students are at risk
of depression, while 45.28% are at risk of anxiety. Phys-
ical exercise is an antidote to mental health unwellness
(Schuch & Vancampfort, 2021). Studies show that physical
exercise has a significant positive impact on mental health,
and moderate-intensity aerobic exercise can effectively
enhance students’ mental health (Herbert, 2022). Mental
health refers to a state of well-being in which individuals
demonstrate rational cognition, emotional stability, appro-
priate behavior, harmonious interpersonal relationships,
and effective adaptation to change during their growth
and development (Galderisi et al., 2017). However, these
relationships are in need of study in young adults by
their peer relationship qualities and self-esteem. Peer rela-
tionship refers to the interpersonal relationship formed
by the interaction between individuals of similar age,
and its quality, harmony, support and positive perception
of emotional connection (Feng & Zhang, 2022). Self-
esteem refers to an individual’s affective evaluation of their
physical characteristics, personality traits, and intrinsic
self-worth (Mruk, 2013).

Physical exercise and mental health with peer
relationships
Physical exercise is a bodily activity process that employs
diverse sports methods, aiming to strengthen the body,
improve health, enhance physical fitness, and promote
mental well-being. First of all, physical exercise can

effectively reverse the adverse effects of life events (such
as depression, anxiety, etc.) on mental health (Wang et al.,
2025). In addition, moderate-intensity exercise can alle-
viate depressive symptoms and perceived stress, thereby
improving the mental health of college students (Her-
bert, 2022). Research indicates that physical exercise can
provide individuals with physical and psychological satis-
faction while improving the quality of friendships between
individuals (Kirby et al., 2022). Furthermore, physical
exercise has a unique value in maintaining positive peer
relationships, and the two show a positive correlation
(Pierannunzio et al., 2022).

The mediating role of self-esteem
Self-esteem can enhance physical and psychological well-
being and benefit both individuals and society (Orth &
Robins, 2022). Studies show that physical exercise has
a direct and significant positive effect on an individual’s
level of physical self-esteem (Tikac et al., 2022). Another
study shows that high self-esteem enhances individuals’
capacity for behavioral and emotional regulation while
reducing somatization, neurotic, and psychotic reactions
when confronting challenges, thereby better maintaining
mental health (Feng et al., 2024).

The chain mediating effect of peer relationships and
self-esteem
Peer relationships reflect social connections and adaptive
capacities among age-matched individuals, while self-
esteem represents self-evaluative cognition of personal
worth—both constituting critical variables for college
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Figure 1. Research on the mediation model

students’ healthy development. Studies demonstrate sig-
nificant positive correlations between peer relationships
and collective self-esteem, with peer relationship quality
positively predicting collective self-esteem levels (Xing &
Ge, 2025). Additionally, studies have shown that support-
ive peer interaction promotes self-esteem development,
while conflicting peer relationships harm self-esteem
development (van der Meulen et al., 2021; Gruenen-
felder-Steiger et al., 2016).

Goal of the study
In summary, this study developed a mediation model, as
shown in Figure 1. Hypothesis 1: Physical exercise is
positively correlated with mental health. Hypothesis 2:
Peer relationship plays a mediating role between physical
exercise and mental health. Hypothesis 3: Self-esteem
plays a mediating role between physical exercise and men-
tal health. Hypothesis 4: Peer relationships and self-esteem
play a chain mediating role between physical exercise and
mental health.

Method
A convenience sample of 1513 students participated. The
participants’ ages ranged from 18 to 22 years, with a mean
age of 19.57 ± 1.31 years. The sample included 677 males
and 836 females. Among them, there were 592 freshmen,
509 sophomores, 220 juniors, and 192 seniors.

Measures
Physical exercise scale
The Physical Exercise Scale (PES, Chen et al., 2006)
and revised by Wu (2016), measures two dimensions
of physical exercise commitment and physical exercise
persistence. There are 4 physical exercise commitment
questions and 4 physical exercise persistence questions.
A sample item is “In physical exercise, I almost never
interrupt and can stick to it for a long time”). Items
are scored on a 5-point scale, from 1 = “strongly
disagree” to 5 = “strongly”. The total score indicates
the physical exercise level of the subjects, and the
higher the total score, the higher the physical exercise level
of the subjects. In this study, the Cronbach’s α coefficient
for PES scores was 0.96.

Peer relationship scale
The Peer Relationship Scale (PRS, Wei, 1998) was used
to measure peer relationships. The scale has three dimen-
sions: interaction (e.g., “I easily make friends with my
classmates.”), interpersonal harmony (e.g., “My class-
mates enjoy being with me.”), and social emotion (e.g.,

“I feel very happy when I am with my classmates.”).
The items are on a 5-point Likert scale (1 = completely
inconsistent, 5 = completely consistent). The total score
indicates the peer relationship satisfaction of the subjects,
and the higher the score, the better the peer relationship
satisfaction. In this study, the Cronbach’s α coefficient for
PRS scores was 0.85.

Self-esteem scale

The Self-esteem Scale (SES, Rosenberg, 1965), revised
by Wang et al. (1999), comprises 10 questions (e.g., “I can
get things done as well as most people.”), using a 4-point
Likert scale (1 = completely inconsistent, 4 = completely
consistent). The higher the score indicates the higher the
level of self-esteem of the individual. In this study, the
Cronbach’s α coefficient for SES scores was 0.91.

Mental health scale

The 12 item Chinese Mental Health Scale (Xiao et al.,
1993) consists of two dimensions, the positive item dimen-
sion (e.g., “I pay attention when I do something.”) and
negative entry dimensions (e.g., “I feel like a worthless
person.”) 4 grades are used, all questions are scored in
reverse, the higher the score, the higher the level of mental
health. In this study, the Cronbach’s α coefficient of this
scale was 0.89.

Procedure

This study was approved by the Research Ethics Commit-
tee of Zhaoqing University (No. 2024030). All participants
consented to the study. They were informed of the purpose
of the study and their rights to voluntary participation.

Statistical analyses

Statistical software SPSS 26.0 was used to analyze the
obtained data. The SSPS26.0 program was used for
descriptive statistics, including the calculation of mean and
standard deviation.

Common method deviation test

The Harman single-factor was used to test whether there
was common methodological bias in this study. The results
show that there are 8 factors with eigenroots greater than
1, and the variance explained by the first factor is 27.06%,
which is less than the critical value of 40%. Therefore, it is
considered that there is no serious common methodology
bias problem in this study.

The Pearson correlation coefficient was used to test
the correlation between variables. The macro PROCESS
in SPSS 26.0 was used to test the relationship model and
mediating effect of physical exercise, mental health, peer
relationships, and self-esteem. In this study, p < 0.05
was considered to be statistically significant. According to
the non-parametric percentile bootstrap method proposed
by Hayes (2018), the PROCESS (Version 3.3) macro
model 6 was adopted to conduct the mediation effect
test under 5000 sampling conditions, and the confidence
interval (CI) was 95%.
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Table 1. Means, standard deviations, and correlations among variables

Variable M SD Physical exercise Peer relationships Self-esteem Mental health

Physical exercise 28.02 7.78 1
Peer relationships 65.35 8.13 0.43** 1

Self-esteem 36.91 3.99 0.41** 0.63** 1
Mental health 29.95 6.59 0.35** 0.33** 0.32** 1

Note. N =1513; ** p < 0.01.

Figure 2. Chain mediation model of peer relationship and self-esteem between physical exercise and mental health. ** p < 0.01

Descriptive statistics and correlation analysis
As shown in Table 1, the correlation coefficients of phys-
ical exercise, peer relationship, self-esteem, and mental
health were all statistically significant. Correlation analysis
showed that physical exercise had a significant positive
correlation with peer relationships, self-esteem, and men-
tal health. There was a significant positive correlation
between peer relationships and self-esteem and mental
health. There was a significant positive correlation between
self-esteem and mental health. These findings provide
preliminary support for the hypothesis.

Mediating effect test
First, we examine the direct path between physical exercise
and mental health. The results showed that the direct path
between physical exercise and mental health reached the
significance level β = 0.25, p < 0.01, CI [0.19, 0.31],
thus confirming Hypothesis 1. Second, we examined the
mediating role of peer relationships and self-esteem in the
relationship between physical exercise and mental health
(see Figure 2). The results showed that physical exercise
was positively correlated with peer relationship, β = 0.46,
p < 0.01, CI [0.40, 0.53], Peer relationship was posi-
tively correlated with mental health, β = 0.19, p < 0.01,
CI [0.12, 0.26], confirming Hypothesis 2. Physical exercise
was positively correlated with self-esteem, β = 0.19,
p < 0.01, CI [0.15, 0.24], Self-esteem was positively
correlated with mental health, β = 0.10, p < 0.01, CI
[0.04, 0.15], confirming Hypothesis 3. Peer relationship
was positively correlated with self-esteem, β = 0.56, p <

0.01, CI [0.51, 0.60], confirming Hypothesis 4. The media-
tion effect test shows (see Table 2) that the chain mediation
effect of peer relationship and self-esteem is significant,
while the simple mediation effect of peer relationship and
self-esteem is significant.

Discussion
This study found physical exercise to predict mental
health, which is consistent with previous relevant research
evidence (Herbert, 2022). The duration and intensity of
physical exercise are significantly related to mental health
(Grasdalsmoen et al., 2020). Moderate-intensity exercise
can bring about the most significant psychological benefits,
while short-term exercise can only improve superficial
psychological factors and cannot change the overall mental
health status (Imboden et al., 2022; Donnelly et al., 2024).
Another study shows that physical exercise can effectively
enhance students’ positive emotions and life satisfaction
by improving mindfulness and psychological resilience,
while reducing psychological distress, thereby promoting
mental health (Guo, 2025). Furthermore, research shows
that enhancing intrinsic motivation and self-regulation
ability can boost self-motivation and mental health (Ryan
& Deci, 2000). Collectively, these findings suggest that
the psychological benefits of physical exercise gradually
become internalized as enduring psychological attributes,
ultimately enhancing overall mental health.

The results of this study suggest that peer relationship
plays a mediating role between physical exercise and
mental health. This is consistent with previous research
evidence that physical exercise is positively correlated with
peer relationships (Pierannunzio et al., 2022), and peer
relationships are positively correlated with mental health
(Feng & Zhang, 2022). High-quality peer interactions not
only mitigate the risks of depression and anxiety but also
enhance school adaptation by fostering improvements in
students’ cognitive, emotional, and attitudinal responses
to their academic environment. Consequently, this con-
tributes to an overall boost in mental health (Liu et al.,
2024). In summary, peer relationships serve as a significant
mediator between physical exercise and mental health,
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Table 2. Mediation effect and effect size

Path Effect Proportion of total
95% confidence interval

Boot LLCI Boot ULCI

Physical exercise→peer relationship→mental
health

0.08 0.08/0.13 = 61.54% 0.06 0.12

Physical exercise→self-esteem→mental health 0.02 0.02/0.13 = 15.38% 0.01 0.03
Physical exercise→peer relationship

→self-efficacy→mental health
0.03 0.03/0.13 = 23.08% 0.01 0.04

Total effect 0.13 0.10 0.17

offering critical insights into their underlying mechanisms.
These findings underscore the importance of fostering
positive peer relationships among university students to
promote their mental health development.

The results of this study suggest that self-esteem
plays a mediating role between physical exercise and
mental health. This is consistent with previous research
evidence that physical exercise is positively correlated
with self-esteem (Tikac et al., 2022; Ekeland et al.,
2004), self-esteem is positively correlated with mental
health (Feng et al., 2024). Regular exercise is not only
an effective means to relieve stress and resist negative
emotions, but also an important way to cultivate self-
esteem and an optimistic attitude (Wei et al., 2024).
Higher levels of self-esteem enable individuals to better
regulate their behaviors and emotions, reducing soma-
tization tendencies and neurotic or psychotic reactions
when facing adversity (van der Cruijsen & Boyer, 2021).
In contrast, lower self-esteem may impair adaptive func-
tions, making individuals prone to unhealthy psychological
behaviors when facing setbacks, such as interpersonal
sensitivity, obsessive-compulsive disorder, depression and
anxiety, thereby having a negative impact on mental health
(MacInnes, 2006).

This study also found that peer relationships and self-
esteem play a mediating role between physical exercise
and mental health. Specifically, physical exercise can
indirectly affect mental health through the chain medi-
ation mechanism of peer relationships and self-esteem.
Research shows that peer relationships contribute to the
level of self-esteem of college students (Xing & Ge,
2025), which provides practical support for peer effect
theory and self-determination theory. Positive peer rela-
tionships provide individuals with emotional support, a
sense of identity, and belonging, while also enhancing
self-esteem through affirming feedback and validation
(van der Meulen et al., 2021). Conversely, negative peer
interactions-such as frequent conflict, rejection, or social
isolation-may significantly undermine self-esteem (Mullan
et al., 2023). College students are a group with significant
social needs. In the whole social process, peer relationship
is an important source to improve their self-esteem.

Practical implications
This study found a positive correlation between physi-
cal exercise and mental health, suggesting that a vibrant
sports culture would encourage student participation in
physical activities. This includes improving the physi-
cal education curriculum, implementing targeted teaching

methods, organizing diverse events such as competitions
and games, and providing adequate facilities to promote
active engagement.

Secondly, peer relationships are crucial in college
life. Students should learn to identify true friends while
avoiding toxic friendships and developing a healthy under-
standing of friendship. Moreover, self-esteem plays a
vital role in the healthy development of college students,
suggesting that schools adopt programs to boost college
students’ self-esteem as an essential health and well-being
personal resource.

There are some limitations to this study. First of all,
the cross-sectional study design does not allow for causal
relationship inferences. Future studies should employ a
longitudinal research method for more definitive results.
Secondly, the study employed a convenience sample,
which limits generalizability. Future studies should employ
a probability sample for greater confidence in the findings.

Conclusion
This study found that physical exercise among college
students is significantly positively correlated with peer
relationships, self-esteem and mental health. Additionally,
peer relationships and self-esteem mediate the relationship
between physical exercise and mental health. Schools may
consider improving the relationship among peers through
physical exercise and enabling students to learn to respect
each other in their interactions, so as to achieve physical
and mental health.
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