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ABSTRACT: Background: Adolescents face increasing academic and social pressures, which significantly impact
their mental well-being and coping strategies. Physical activity (PA) has been recognized as crucial in promoting
psychological resilience and social development. This study investigates the relationship between PA and adolescents’
coping styles, with a particular focus on the mediating roles of friendship quality and psychological resilience. By
examining these associations, the study aims to provide insights into how PA contributes to adolescents’ ability
to navigate challenges and develop adaptive coping mechanisms. Methods: This study employed a cross-sectional
design and was conducted in Suzhou, Jiangsu Province, China. A total of 2288 high school students aged 15-18 were
recruited using a convenience sampling approach. Data were collected through validated self-report questionnaires
measuring PA, friendship quality, psychological resilience, and coping styles. Pearson correlation analysis and structural
equation modelling (SEM) were applied to examine the relationships between variables and assess the mediating
effects of friendship quality and psychological resilience in the association between PA and coping styles. Results:
Significant positive correlations among variables: PA positively correlated with friendship quality (r = 0.29, p < 0.01),
psychological resilience (r = 0.26, p < 0.01), and coping styles (r = 0.26, p < 0.01). Friendship quality and psychological
resilience mediated the relationship between PA and coping styles, with direct effects accounting for 47.85% of the total
effect. Indirect effects were distributed among three pathways: via friendship quality (15.38%), psychological resilience
(2756%), and a chain mediation of both (11.22%). Conclusion: The findings highlight the significant role of PA in
enhancing adolescents’ coping styles, with friendship quality and psychological resilience as key mediators. These results
underscore the importance of promoting PA to strengthen social bonds, build resilience, and improve adaptive coping
mechanisms among adolescents. Future research should explore additional mediating factors and employ longitudinal
or experimental designs to establish causal relationships.
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1 Introduction

With the improvement of the living conditions of contemporary teenagers, the pressures and challenges
they face are also diversified, including the academic pressure from the family’s expectations [1]. In particular,
the rise in the rate of depression among adolescents due to increased academic demands has become
a concern, and adolescents are expected by both school and family [2]. For example, cyberbullying is
more likely to be impulsive and immature for teenagers, which has become the focus of youth protection
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organizations. It can be seen that adolescents’ stress comes from family dynamics and external factors in
society [3]. Therefore, participation in physical activity (PA) is essential for adolescents, as regular PA has
a strong positive association with improved adolescent mental health [4]. In addition, sports participation
provides opportunities for social interaction, which enhances opportunities for adolescents to participate in
society [5]. This underscores the need for a multifaceted approach to addressing adolescent stress, with PA
being just one part of the solution.

PA is the satisfaction of people’s self-selection according to their physical needs through various physical
means, including the combined application of natural forces and hygiene measures [4]. On the one hand, its
goal is to develop quality and regulate the spirit; on the other hand, it also helps to optimize the structure
of leisure time. PA is a structured movement-based activity in which the body functions as an integrated
unit [6]. For adolescents, exercise ranges from organized team sports to individual pursuits such as jogging,
swimming, basketball, and other forms of physical exertion [6]. The primary forms of youth sports include
school-based courses and extracurricular clubs. Sports play an indispensable role in education by fostering
teamwork and communication skills [7,8]. Additionally, PA stimulates students’ creativity and nurtures
innovative thinking and problem-solving abilities [9,10].

First, when discussing the effect of PA on the quality of adolescent friendship, the early quality of
sports friendship was developed in psychology, which believed that the strength of individual sports ability
was positively correlated with peer friendship [11]. Team participation in PA increases the frequency of
social interaction and team cooperation among adolescents [12]. Through intimate experience with different
groups, adolescents can gain experience maintaining friendship quality. Similarly, team sports serve as
a problem-solving process that requires cooperation and trust, can foster mutual support among peers,
and is a manifestation of strengthened emotional bonds [13]. In addition, adolescents who participate in
sports often develop friendships based on shared interests and common goals, providing more of a bond
for friendship development [12]. At the same time, the quality of friendship also inversely promotes PA,
especially for adolescents, and peer acceptance and recognition can encourage adolescents to participate in
physical activities and persist actively. In addition, Sarkar and Fletcher’s [14] research also confirmed that
individuals with higher emotional security have higher motivation to participate in sports and have a more
positive attitude when seeking external support.

Taking part in PA is also an effective measure to shape the mental resilience of teenagers. The higher the
exercise motivation, the more significant the correlation of PA on mental resilience, reflected in adolescents’
goal focus and positive cognitive dimension [15]. The reason for the positive correlation between sports
motivation and adolescents’ mental resilience may be that adolescents with subjectively “participative”
motivation have better mental resilience than those with subjectively “avoidant” motivation [5,16]. Whisman
et al. [17] analyzed that PA promotes the mental resilience of adolescents by instilling perseverance and
coping skills to learn to overcome challenges and resolve failures. In addition, PA is biologically designed
to stimulate the release of endorphins, which directly increase mood and reduce stress [18]. Related brain
science research has also found that the brain’s executive function can be stimulated by sports, which
not only promotes the cultivation of brain activity on the concentration of teenagers but also reduces the
symptoms of depression to the greatest extent [19]. It can be seen that PA can comprehensively improve
teenagers psychological state and significantly enhance their life anti-pressure ability and interpersonal
relationships [20].

In particular, it should be noted that there is a strong relationship between the quality of friendship
and the psychological resilience of adolescents [21]. Adolescents who have friendships are associated with a
stronger sense of belonging and are more likely to have better mental health as adults [22]. This means that
adolescents who lack friendship can suffer psychological damage, possibly social anxiety and a low sense
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of self-worth, in the same way that physical pain stimulates the brain. Adolescents who engage in PA tend
to experience higher-quality friendships, which in turn contributes to greater mental resilience [23]. Strong
friendships provide a support network during times of stress and improve adolescents’ ability to cope with
adversity [24]. In addition, the shared experiences and challenges of sports participation strengthen bonds
among peers and foster resilience through social support [25].

In general, PA plays a vital role in promoting the health and development of adolescents. Providing
adolescents with a foundation of valuable skills and resources can also cultivate friendship qualities and
enhance mental resilience, enabling them to successfully cope with adolescence’s challenges. Recogniz-
ing the multifaceted benefits of PA, policymakers, educators, and parents should prioritize and support
opportunities for youth to participate in PA. Therefore, the current study intends to explore the correlation
between youth PA on their coping styles and its internal role mechanism, comprehensively considering the
independent mediating role and chain mediating role of friendship quality and psychological resilience in
the relationship between adolescent PA and coping styles. We hypothesize that physical activity positively
correlates with coping styles (Hypothesis 1) and that friendship quality and psychological resilience mediate
this relationship (Hypothesis 2).

2 Method
2.1 Study Design and Participants

This study primarily utilized a correlational design as its research method. We conducted a large-
scale survey in Suzhou, Jiangsu Province, China, between August and September 2024. Five public and
three private high schools were invited to participate using a convenience sampling method. One to
three classes were randomly selected for each school, and a designated contact person was assigned to
coordinate the process. Once a school expressed interest in joining the study, the first author contacted
school representatives, such as the principal or administrative staff, via email, phone, or Zoom to provide
a comprehensive overview of the study’s objectives, requirements, and procedures. The administration of
self-report scales was conducted on-site by school personnel, including teachers or the headmaster, who
facilitated distributing and completing the paper-based questionnaires. The study recruited an initial cohort
of 2607 adolescents and children aged 15 to 18 through this process.

Participants who provided complete and relevant information on the variables of interest were included
in this study. Conversely, individuals who did not report data on any of the required variables (e.g.,
independent variables, outcome measures, or covariates) were excluded from the initial sample. Ultimately, a
total of 2288 participants, representing a response rate of 87.7%, were retained for this study and subsequent
analyses, as they submitted valid and comprehensive data for the variables under investigation. Permission to
conduct this study was secured from the teachers and principals of the participating schools. The adolescents
involved and their parents or guardians were informed about the study, and participation was voluntary. All
participants signed the informed consent in this study. The study was approved by the Ethics Committee
of Soochow University (Approval No. SUDA20240626H06). The procedures followed were in accordance
with the National Research Committee guidelines and the 1964 Helsinki Declaration, including its later
amendments or comparable ethical standards [26]. Data was collected and analyzed anonymously.

2.2 Physical Activity

PA was investigated with the Physical Activity Rating Scale (PAR-SC) that used to evaluate PA intensity,
frequency, and duration in the past month using three questions. Light-to-vigorous intensity refers to PA
that is performed in different sports. The duration of the questionnaire is measured in minutes, and the
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activity frequency is days. The PA participants’ exercise and sports participation levels were calculated using
the formula of “physical activity amount = weekly activity frequency score * (each activity time score-1) *
activity intensity score”. The judgment criteria are a low sports participation level of 19 points, a middle sports
participation level of 20-42 points, and a high sports participation level of 43 points [27]. The higher the
scale scores, the higher the individual exercise levels. The reliability test of PAR-SC is 0.89.

2.3 Friendship Quality

Shi et al. compiled the Youth Sports Friendship Quality Scale (YSFQ-SC), which combined 25 items
suitable for Chinese youth students [28]. The scale has six dimensions, which are respectively sports support
(3 items), common ground and communication (9 items), increased self-esteem (3 items), positive personal
quality (3 items), accompanying and sports pleasure (4 items), conflict resolution (3 items). This scale uses a
five-point Likert scale from strongly disagreeing to strongly agreeing. The reliability test of YSFQ-SC is 0.87.
The score is the sum of the numbers between 25 and 125. A higher score implies better FQ.

2.4 Psychological Resilience

Chen et al. developed the Psychological Resilience Scale (PR-SC), comprising 27 items specifically
designed for Chinese youth students. The scale is structured into five dimensions: target focus (5 items),
emotional control (6 items), positive cognition (4 items), family support (6 items), and interpersonal
assistance (6 items). The first three dimensions assess individual internal factors, while the latter two evaluate
external support factors. Responses are measured on a five-point Likert scale, ranging from “strongly
disagree” to “strongly agree,” providing a comprehensive evaluation of psychological resilience. The score is
the sum of the numbers between 27 and 135 [29]. A higher score implies better PR.

2.5 Coping Styles

Li et al. compiled the Coping Styles Scale (CS-SC), which combines 30 items suitable for Chinese middle
school students. The scale has six dimensions: problem-solving (8 items), asking for help (7 items), patience
(3 items), fantasy (3 items), venting (4 items), and retreat (5 items). The first two dimensions measure positive
coping styles and the last four measure negative coping styles. This scale uses a five-point Likert scale from
never to always. The reliability test of CS-SC is 0.78 [30].

2.6 Demographic Variables

Several important demographic information such as age, subjective family socioeconomic status (a 10-
rung ladder with higher scores indicating better SES [31]), sex (male/female), location (urban/rural), siblings
(only child/non-only child), grade (grade 10/grade 11/grade 12), ethnicity (Han/minority), parental education
level (Junior middle school or below/High school or equivalent/Bachelor or equivalent/Master or above)
were collected and recorded with a standard survey form.

2.7 Data Analysis

The theoretical framework establishes physical activity (PA) as the independent variable, coping style
(CS) as the dependent variable, and friendship quality (FQ) and psychological resilience (PR) as mediating
variables. According to this model, PA is hypothesized to positively correlate CS, with FQ and PR acting as
intermediary mechanisms mediating this relationship (Fig. 1).
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Figure 1: The mediating effect of friendship quality and psychological resilience on physical activity and coping styles.
Note: **p < 0.01
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Some questionnaire data were excluded due to unreasonable or missing values. Consequently, 2288
participants provided complete data for inclusion in the study’s final analysis. All statistical analyses were
performed using the Statistical Package for Social Sciences (SPSS) version 26 (IBM Corp., Armonk, NY,
USA). Initially, the assumption of data normality was tested using the Kolmogorov-Smirnov test, ensuring
that p-values exceeded 0.05 to confirm normal distribution. Subsequently, Pearson correlation analysis and
linear regression were employed to examine the relationships among the variables. Structural equation
modeling (SEM) was applied to further investigate the hypothesized chain mediation effects, as it allows
for the modeling of latent variables and provides a more rigorous test of the proposed mediation pathways,
enabling the assessment of both direct and indirect pathways through which PA correlates CS via FQ and
PR [32,33]. The total effect of PA on CS was calculated as the sum of its direct and mediated effects. A
two-tailed p-value of less than 0.05 was considered statistically significant.

3 Results

The study included 2288 valid participants with a mean age of 17.85 years (standard deviation [SD] =
1.13). Subjective family socioeconomic status, self-reported on a scale of 0 to 10, averaged 6.2 (SD = 1.3).
The sample comprised 60.5% males and 39.5% females, with 78.9% residing in urban areas and 21.1% in
rural areas. Regarding sibling status, 35.6% were only children, and 64.4% had siblings. Participants were
distributed across grades, with 34.4% in Grade 10, 35.1% in Grade 11, and 30.5% in Grade 12. Most participants
(97.7%) identified as Han, with 2.3% from minority groups. Parental education levels varied: 40.7% of fathers
and 37.6% of mothers held a bachelor’s degree or equivalent, while 6.2% of fathers and 4.4% of mothers had
attained a master’s degree or higher. Approximately 22.7% of fathers and 28.2% of mothers had education at
or below junior middle school level, more information can be found in Table 1.

Descriptive statistical analysis revealed the following mean scores and standard deviations for various
metrics: PA (Mean = 22.34, SD = 12.32), friendship quality (Mean = 4.01, SD = 0.47), psychological resilience
(Mean =2.92, SD = 0.32), and coping styles (Mean = 4.54, SD = 0.48). Correlation analysis showed significant
relationships between these variables: PA positively correlates with friendship quality (r = 0.29, p < 0.01),
psychological resilience (r = 0.26, p < 0.01), and coping styles (r = 0.26, p < 0.01). Friendship quality is
positively correlated with psychological resilience (r = 0.18, p < 0.01) and coping styles (r = 0.37, p < 0.01),
while psychological resilience also correlates positively with coping styles (r = 0.35, p < 0.01) (Table 2).
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Table 1: Descriptive characteristics of study participants (N = 2288)

Number (SD) %

Age (years) 17.85 (1.13)
Subjective family socioeconomic status 6.2 (1.3)
Sex
Male 1384 60.5
Female 904 39.5
Location
Urban 1807 78.9
Rural 481 21.1
Siblings
Only child 815 35.6
Non-only child 1473 64.4
Grade
Grade 10 787 344
Grade 11 804 35.1
Grade 12 697 30.5
Ethnicity
Han 2219 97.7
Minority 69 2.3
Parental education level Father education
Junior middle school or below 519 22.7
High school or equivalent 672 294
Bachelor or equivalent 931 40.7
Master or above 166 6.2
Mother education
Junior middle school or below 645 28.2
High school or equivalent 681 29.8
Bachelor or equivalent 860 37.6
Master or above 102 44

Note: SD, standard deviation. Subjective family socioeconomic status
was self-reported from 0 to 10.

Table 2: Results of descriptive statistical analysis and correlation analysis of variables (N = 2288)

Variant Mean + SD  Physical Friendship Psychological Coping
activity quality resilience styles
Physical activity 2234 +£12.32 1
Friendship quality 4.01 £ 0.47 0.29** 1
Psychological resilience ~ 2.92 + 0.32 0.26** 0.18** 1
Coping styles 454 +0.48 0.26** 0.37** 0.35** 1

Note: **p < 0.01.
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Regression analysis indicated that PA is significantly associated with friendship quality (f = 0.47,
p < 0.01), psychological resilience (p = 0.52, p < 0.01), and coping styles (p = 0.27, p < 0.01). Friendship
quality and psychological resilience were significantly associated with coping styles (f = 0.38, p < 0.01;
B =0.42, p < 0.01), as illustrated in Table 3 and Fig. 1. Additionally, descriptive statistical analysis examined
the relationships between key demographic factors (e.g., gender, age, socioeconomic status) and the study
variables. For instance, gender differences revealed that males reported higher levels of PA (Mean = 24.1,
SD =12.5) compared to females (Mean =19.7, SD = 11.2), t (2288) = 6.45, p < 0.01. Age was positively correlated
with psychological resilience (r = 0.15, p < 0.05), while socioeconomic status was significantly associated
with friendship quality (r = 0.18, p < 0.01). To ensure the validity of the findings, demographic variables
(e.g., gender, age, and socioeconomic status) were included as covariates in the mediation models. Results
indicated that the mediation effects of friendship quality and psychological resilience remained significant
even after controlling for these factors, suggesting robust relationships between PA and coping styles.

Table 3: Regression analysis of variable relationships in the model (N = 2288)

Implicit variable Significance of regression
coeflicients
Outcome variable Predictor variable B t
Friendship quality
Physical activity 0.47 9.57**
Psychological resilience
Physical activity 0.52 3.63**
Friendship quality 0.38 5.89**
Coping styles

Physical activity 0.27 13.67**
Friendship quality 0.22 8.53**
Psychological resilience  0.42 7.95%*

Note: **p < 0.01.

Table 4 analyzes the mediating effects of friendship quality and psychological resilience on the rela-
tionship between PA and coping styles. The direct effect of PA on coping styles is significant, with an effect
size of 0.25 (95% CI = [0.19, 0.42]), accounting for 47.85% of the total effect. The indirect effects are also
significant, with three pathways identified: PA to coping styles via friendship quality (effect size = 0.08, 95%
CI = [0.02, 0.18], effect size ratio = 15.38%), PA to coping styles via psychological resilience (eftect size = 0.16,
95% CI = [0.09, 0.23], effect size ratio = 27.56%), and PA to coping styles via both friendship quality and
psychological resilience (effect size = 0.06, 95% CI = [0.03, 0.12], effect size ratio = 11.22%).

Fig. 1 illustrates the mediating effects of friendship quality and psychological resilience on the relation-
ship between PA and coping styles. The figure shows how PA correlates coping styles directly and indirectly
through the mediators” friendship quality and psychological resilience. It visualizes the pathways and the
strength of these relationships, emphasizing the significant roles of friendship quality and psychological
resilience in enhancing coping styles through PA.
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Table 4: Analysis of the mediating effects of friendship quality and psychological resilience (N = 2288)

Type of effect Path Effect size Boot 95%CI Effect size ratio

Lower Upper
limit limit

Direct effect 1. Physical activity — Coping 0.25 019 042 47.85
styles
Indirect effect 2. Physical activity — Friendship 0.08 0.02 0.8 15.38
quality — Coping styles
Indirect effect 3. Physical activity — 0.16 0.09 0.23 2756
Psychological resilience —
Coping styles
Indirect effect 4. Physical activity — 0.06 0.03  0.12 11.22
Friendship quality —
Psychological resilience —
Coping styles
Total indirect effect 5=2+3+4 0.30 021  0.39 54.16
Total effect 6=1+5 0.55 — — —

4 Discussion

This study explored the psychological mechanisms linking the coping styles of Chinese adolescents
from the perspectives of PA, friendship quality, and psychological resilience. We identified the direct effect of
PA, friendship quality, and psychological resilience on coping styles in Chinese adolescents. In addition, our
findings also provided evidence for the mediating effects of friendship quality and psychological resilience in
the association of PA with coping styles. These results are consistent with our hypothesis and provide valuable
insights into the underlying mechanisms by which physical activity correlates with adolescent well-being.

At present, there needs to be research on the relationship between PA and the coping styles of
adolescents in China. Existing studies mainly focus on college or junior high school students to explore the
correlation between PA on their coping styles. They believe that students who participate in PA have more
positive coping styles when facing pressure and problems [34]. The experimental research on college students
shows that changing the time and intensity of PA can significantly improve their coping styles [35,36].
Taking high school students as the research object, only Wu et al. [37] confirmed the relationship between
PA, general self-efficacy, and coping styles by establishing a mediation model. Based on the coping styles
chosen in the face of difficulties or pressures, this study further explores the relationship between PA and the
coping styles of adolescents in combination with their growth and development characteristics. Correlation
analysis showed a significant positive correlation between PA and coping styles; the higher the level of
PA, the better the coping styles and performance of adolescents were. Further regression analysis showed
that PA had a significant positive predictive effect on coping styles. This suggests that when adolescents
are more involved in PA in physical education classes and extracurricular activities and show higher levels
of exercise, their coping styles are more favorable. These results confirm the research on the correlation
between PA and individual performance behavior and verify the correlation between PA and the coping styles
of adolescents. Given this, when young people participate in PA, schools should provide them with more
diversified sports items and exercise forms according to their psychological development characteristics,
innovate exercise concepts, and cultivate students’ more robust sense of exercise participation. In addition,
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to create a comfortable and good PA atmosphere, according to young people’s hobbies, choose the projects
they can participate in, increase their sense of achievement, and enhance their self-confidence. At the same
time, it correctly guides teenagers’ cognition of coping styles, encourages them to promote physical health,
improve social ability, resist frustration and pressure through PA, and choose more positive coping methods
to face and solve problems.

The results show that PA is significantly associated with friendship quality, psychological resilience,
and coping styles, indicating potential links between PA and peer relationships, psychological quality, and
behavioral ability. The results of further mediation effect analysis show that PA can not only directly link the
coping styles of adolescents but also indirectly associate the coping styles through the mediating effects of
friendship quality and psychological resilience, including three mediating paths, namely, the mediating path
through friendship quality, the mediating path through psychological resilience and the chain mediating
path through friendship quality and psychological resilience.

First, this study explores the associations between PA and the coping styles of adolescents. PA is
associated with coping styles and may also correlate them indirectly through the mediating role of friendship
quality. The bidirectional association between PA and friendship quality underscores the complexity of their
interplay, as both variables may mutually reinforce each other over time. Additionally, the inclusion of
demographic variables in the analysis highlights the importance of considering individual differences, such as
gender and socioeconomic status, in understanding these relationships. While significant associations were
observed, the cross-sectional design limits the ability to infer causality. Teenagers are at a critical stage of life
transition and must face the pressure from various aspects such as family, life, and study. Different handling
choices will create different lives for them, and the level of PA has become a key factor linking their coping
styles. Previous studies have confirmed the relationship between PA and high school students’ support, self-
esteem, and quality, and the correlation of sports support, self-esteem enhancement, and positive quality on
high school students’ coping styles [38]. Individuals with high levels of PA are likelier to show subjective
emotional experiences such as exercise support, self-esteem enhancement, and positive qualities during
exercise, thus forming stable friendship qualities. Adolescents with better friendships are likely to establish
good interpersonal relationships with peers, enhance self-esteem, develop positive personal qualities when
participating in PA, and show more positive coping styles in the face of pressure and difficulties. As a
particular group in the critical period of individual personality shaping, the quality of friendship established
between adolescents and their peers during sports is mainly reflected in trust and adaptability. The friendship
established in sports can encourage individuals to participate in PA actively, stabilize the quality of friendship,
and then use positive coping methods to face different situations [39,40].

Secondly, this study also found that PA can positively link adolescents’ coping styles through the
independent mediating effect of psychological resilience and the chain mediating effect of friendship quality
and psychological resilience [37,41]. This result is consistent with the previous research on the relationship
between PA and students’ psychological resilience and the relationship between psychological resilience and
coping styles. Further, it shows that adolescents’ psychological resilience and the accompanying positive
adaptive traits can be the key factors linking coping styles. According to the compensation model of psy-
chological resilience, when individuals face stressful environments, their personal traits and other protective
mechanisms can positively reduce the negative correlation of adverse factors [42,43]. Psychological resilience
includes the comprehensive effect of positive protective factors and negative risk factors [42,44], which is
jointly associated the development of individuals. Students with high levels of PA tend to have a better sense of
interpersonal communication efficacy. Participating in sports can strengthen interpersonal communication,
increase friendship, and stabilize friendship quality. At the same time, they quickly show the excellent
psychological quality of individual perseverance in problem-solving, interpersonal communication, emotion
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control, and other aspects, and they show better psychological resilience characteristics. Coping resources
are the key factors influencing the choice of coping styles, including physiological resources (such as PA
to promote health), psychological resources (such as mental resilience traits and interpersonal skills), and
environmental resources (such as school support), which interact and jointly determine an individual’s
cognitive and behavioral ability. The chain mediating effect of friendship quality and psychological resilience
further explains the mechanism of the association of PA with coping styles. It expands the research field and
direction of psychological resilience.

Strengths and Limitations

This study offers several strengths, including a comprehensive examination of PAs correlation with
adolescents’ physical health, friendship quality, and psychological resilience. Utilizing robust measurement
tools and a large sample size of 2288 students, the study provides reliable, generalizable insights into the
adolescent population in Jiangsu, China. However, limitations include the inability to establish causality due
to the cross-sectional design and potential response bias from self-reported questionnaires. Additionally,
the study does not explore other potential mediators between PA and coping styles. Given this, future
research should explore the nature of these associations using longitudinal or experimental designs to
better understand potential causal relationships. Additionally, the potential association of unexamined
demographic variables should be further investigated to ensure comprehensive insights into the relationships
among PA, coping styles, and their mediators.

Practical Implications

This study has further enriched the mechanism of PA and coping styles, provided correct inspiration
for the choice of coping styles of contemporary adolescents, and provided theoretical support for shaping
the tenacious will quality of adolescents. Teenagers are in a critical period of growth, development, and
quality training. A closed teaching environment, heavy academic work, and worries about future uncertainty
make them face more psychological pressure and life challenges. Cognitive level, interpersonal relationship,
and personality determine how to cope with setbacks and challenges, and positive coping ways can help
them face difficulties and relieve pressure. The degree of participation in PA, the quality of interpersonal
relationships, and the tenacity of will quality become the essential components influencing their coping
styles. Furthermore, our study effect sizes emphasize that PA interventions, even at moderate levels,
could substantially improve adolescents’ coping styles and psychological resilience. This underscores the
importance of integrating physical activity into school curriculums and community programs. Economically,
fostering resilience and effective coping through physical activity could reduce long-term expenditures on
mental health services, as proactive measures may mitigate the need for reactive treatments.

The effects of friendship quality and psychological functioning are often intertwined with unobserved
family-level background factors [45], such as parenting styles, socioeconomic status, and household dynam-
ics. Parenting styles significantly influence adolescents’ emotional regulation and social skills, shaping their
ability to build and maintain high-quality friendships. Similarly, family SES impacts access to resources
that facilitate social interaction and psychological development, with higher SES often providing more
opportunities for positive growth. Household stability also plays a role, as consistent emotional support
in stable family structures fosters resilience and healthy peer relationships, while fragmented households
may contribute to emotional distress. By doing so, researchers can reduce bias and enhance the validity of
findings. Moreover, interventions targeting adolescent mental health and social skills should involve family
engagement, as supportive family environments can significantly amplify the benefits of such programs.
Recognizing these dynamics ensures a more holistic understanding of the interplay between friendship
quality, psychological functioning, and broader developmental outcomes.
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5 Conclusions

This study highlights the significant correlations between PA, friendship quality, psychological
resilience, and adolescent coping styles among adolescents. The mediating roles of friendship quality and
psychological resilience demonstrate the broader psychosocial benefits of PA, emphasizing its critical role in
shaping adaptive coping mechanisms. These findings have important implications for educational policies
and intervention programs, suggesting that schools, policymakers, and families should actively promote
PA to enhance adolescents’ emotional well-being and social competence. Future research should explore
additional mediating factors and adopt longitudinal or experimental designs to establish causal relationships,
further advancing the understanding of PA’s role in adolescent development.
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