
Edited by  

Pawel Adam Piepiora, Zbigniew Norbert Piepiora, 

Daniela Stackeová, Justyna Bagińska, 

Bartłomiej Gąsienica-Walczak and Petra Čaplová

Published in  

Frontiers in Psychology 

Frontiers in Sports and Active Living

Physical culture for 
mental health

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/research-topics/60146/physical-culture-for-mental-health
https://www.frontiersin.org/research-topics/60146/physical-culture-for-mental-health
https://www.frontiersin.org/journals/sports-and-active-living


January 2025

Frontiers in Psychology frontiersin.org1

About Frontiers

Frontiers is more than just an open access publisher of scholarly articles: it is 

a pioneering approach to the world of academia, radically improving the way 

scholarly research is managed. The grand vision of Frontiers is a world where 

all people have an equal opportunity to seek, share and generate knowledge. 

Frontiers provides immediate and permanent online open access to all its 

publications, but this alone is not enough to realize our grand goals.

Frontiers journal series

The Frontiers journal series is a multi-tier and interdisciplinary set of open-

access, online journals, promising a paradigm shift from the current review, 

selection and dissemination processes in academic publishing. All Frontiers 

journals are driven by researchers for researchers; therefore, they constitute 

a service to the scholarly community. At the same time, the Frontiers journal 

series operates on a revolutionary invention, the tiered publishing system, 

initially addressing specific communities of scholars, and gradually climbing 

up to broader public understanding, thus serving the interests of the lay 

society, too.

Dedication to quality

Each Frontiers article is a landmark of the highest quality, thanks to genuinely 

collaborative interactions between authors and review editors, who include 

some of the world’s best academicians. Research must be certified by peers 

before entering a stream of knowledge that may eventually reach the public 

- and shape society; therefore, Frontiers only applies the most rigorous 

and unbiased reviews. Frontiers revolutionizes research publishing by freely 

delivering the most outstanding research, evaluated with no bias from both 

the academic and social point of view. By applying the most advanced 

information technologies, Frontiers is catapulting scholarly publishing into  

a new generation.

What are Frontiers Research Topics? 

Frontiers Research Topics are very popular trademarks of the Frontiers 

journals series: they are collections of at least ten articles, all centered  

on a particular subject. With their unique mix of varied contributions from  

Original Research to Review Articles, Frontiers Research Topics unify the 

most influential researchers, the latest key findings and historical advances  

in a hot research area.

Find out more on how to host your own Frontiers Research Topic or 

contribute to one as an author by contacting the Frontiers editorial office: 

frontiersin.org/about/contact

FRONTIERS EBOOK COPYRIGHT STATEMENT

The copyright in the text of individual 
articles in this ebook is the property 
of their respective authors or their 
respective institutions or funders.
The copyright in graphics and images 
within each article may be subject 
to copyright of other parties. In both 
cases this is subject to a license 
granted to Frontiers. 

The compilation of articles constituting 
this ebook is the property of Frontiers. 

Each article within this ebook, and the 
ebook itself, are published under the 
most recent version of the Creative 
Commons CC-BY licence. The version 
current at the date of publication of 
this ebook is CC-BY 4.0. If the CC-BY 
licence is updated, the licence granted 
by Frontiers is automatically updated 
to the new version. 

When exercising any right under  
the CC-BY licence, Frontiers must be 
attributed as the original publisher  
of the article or ebook, as applicable. 

Authors have the responsibility of 
ensuring that any graphics or other 
materials which are the property of 
others may be included in the CC-BY 
licence, but this should be checked 
before relying on the CC-BY licence 
to reproduce those materials. Any 
copyright notices relating to those 
materials must be complied with. 

Copyright and source 
acknowledgement notices may not  
be removed and must be displayed 
in any copy, derivative work or partial 
copy which includes the elements  
in question. 

All copyright, and all rights therein,  
are protected by national and 
international copyright laws. The 
above represents a summary only. 
For further information please read 
Frontiers’ Conditions for Website Use 
and Copyright Statement, and the 
applicable CC-BY licence.

ISSN 1664-8714 
ISBN 978-2-8325-5905-5 
DOI 10.3389/978-2-8325-5905-5

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/about/contact
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


January 2025

Frontiers in Psychology 2 frontiersin.org

Physical culture for mental health

Topic editors

Pawel Adam Piepiora — Wroclaw University of Health and Sport Sciences, Poland

Zbigniew Norbert Piepiora — Wroclaw University of Environmental and Life 

Sciences, Poland

Daniela Stackeová — College of Physical Education and Sport Palestra, Czechia

Justyna Bagińska — Karkonosze University of Applied Sciences, Poland

Bartłomiej Gąsienica-Walczak — Academy of Applied Sciences in Nowy Targ, 

Poland

Petra Čaplová — Technical University of Liberec, Czechia

Citation

Piepiora, P. A., Piepiora, Z. N., Stackeová, D., Bagińska, J., Gąsienica-Walczak, B., 

Čaplová, P., eds. (2025). Physical culture for mental health. 

Lausanne: Frontiers Media SA. doi: 10.3389/978-2-8325-5905-5

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
http://doi.org/10.3389/978-2-8325-5905-5


January 2025

Frontiers in Psychology frontiersin.org3

06 Editorial: Physical culture for mental health
Paweł Adam Piepiora, Zbigniew Norbert Piepiora, Daniela Stackeová, 
Justyna Bagińska, Bartłomiej Gąsienica-Walczak and Petra Čaplová

10 Chronic exercise interventions for executive function in 
overweight children: a systematic review and meta-analysis
Chenxin Lin, Danyi Li and Xiaying Wang

21 A streamlined multidisciplinary metabolic clinic in psychiatric 
recovery service: a pilot study
Kelvin CY. Leung, Bianca Bakr, Cindy Chung, Mayuri Parmar, 
James Elhindi and Vlasios Brakoulias

31 Does physical activity influence health behavior, mental 
health, and psychological resilience under the moderating 
role of quality of life?
Ru Liu, Rashid Menhas and Zulkaif Ahmed Saqib

44 Hand-to-hand combat in the 21st century—INNOAGON 
warrior or modern gladiator?—a prospective study
Artur Kruszewski, Ilia Cherkashin, Marek Kruszewski, 
Elena Cherkashina and Xiaoquan Zhang

51 Association between sports participation and resilience in 
school-attending students: a cross-sectional study
Xinxin Sheng, Kaixin Liang, Kai Li, Xinli Chi and Huiying Fan

59 The phenomenon of anticipation in fencing. An applicability 
approach
Zbigniew Borysiuk, Mariusz Konieczny, Monika Błaszczyszyn, 
Wiesław Błach and Zbigniew Obmiński

67 The influence of vibratory massage after physical exertion on 
selected psychological processes
Krzysztof Wrześniewski, Tomasz Pałka and Jan Blecharz

76 A comprehensive study of the academic benefits and 
practical recommendations to include resistance training 
programs in institutional education
Oscar Fraile-Martinez, Cielo García-Montero, Marcos Fraile-Martinez, 
Leonel Pekarek, Silvestra Barrena-Blázquez, Laura López-González, 
Miguel Ángel Álvarez-Mon, Tatiana Pekarek, Carlos Casanova, 
Melchor Álvarez-Mon, Raul Diaz, Miguel A. Saez and Miguel A. Ortega

88 Association of 24-hour movement guideline adherence, 
mental health and quality of life in young adults: the role of 
e-Health literacy
Lixin Lin, Wei Liang, Runbin Wang, Ryan E. Rhodes and Huaxuan Liu

98 Effects of physical activity on subjective well-being: the 
mediating role of social support and self-efficacy
Siqiang Guo, Huaying Fu and Kelei Guo

Table of
contents

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


January 2025

Frontiers in Psychology 4 frontiersin.org

107 The validity of utilizing karate in youth safety education
Paweł Adam Piepiora and Robert Gwardyński

112 Can sports participation be a protective factor against 
suicide-related outcomes in adolescents: a systematic review
Meilin Huo, Zhen Yang, Li Yang and Sitong Chen

124 Being a right parent: a narrative review of the theory and 
practice of parental involvement in sport parenting
Chuchen Liu, Fang Zhao, Shujun Nong and Zhiyi Lin

134 The impact of physical activity on social anxiety among 
college students: the chain mediating effect of social support 
and psychological capital
Yiran Deng and Xianliang Wang

143 Adolescent mental health interventions: a narrative review of 
the positive effects of physical activity and implementation 
strategies
Zhaojin Li, Jie Li, Jianda Kong, Zhilin Li, Rui Wang and Fugao Jiang

154 Perspective on solving the problem of declining interest in 
physical activity in Poland
Paweł Adam Piepiora, Justyna Bagińska and 
Zbigniew Norbert Piepiora

159 A study on the relationship between yoga exercise 
intervention and the comprehensive well-being of female 
college students
Lanjuan Liu, Dandan Liu, Cheng Liu and Yanran Si

171 The association between physical fitness and mental health 
among college students: a cross-sectional study
Yu Hong, Jiaqi Shen, Yue Hu, Yuxuan Gu, Zhongjiang Bai, Yu Chen 
and Siyi Huang

179 Sport anxiety and subjective happiness of college athletes: a 
self-determination theory perspective
Zhiwen Zhang, Xiaoyu Chen, Liyu Xu, Xiao Qin and 
Arsaythamby Veloo

188 A thing about karate in physical culture
Paweł Adam Piepiora, Petra Čaplová and Wojciech Jan Cynarski

193 Influence of coping with stressful situations on changes in 
aerobic capacity and post-workout restitution coefficient in 
the period of immediate preparation for the European men’s 
cadet wrestling championship
Pola Jalowska, Marek Sokołowski and Adam Prokopczyk

199 The relationship between physical exercise and sense of 
social fairness among college students: the chain-mediated 
role of perceived social support and life satisfaction
Xiaodong Sui, Bin Zhao, Di Na, Jianwu Liu and Qi Zhang

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


January 2025

Frontiers in Psychology frontiersin.org5

210 On research into the relationship between personality traits 
and the sporting level of competitive, professional and elite 
athletes
Paweł Adam Piepiora, Petra Čaplová, Paweł Zimoń and 
Róża Gumienna

217 Exploring potential mediating mechanisms between 
maladaptive perfectionism and athlete burnout based on 
multi-theory perspectives
Weiye Kang and Chen Gong

226 Perception of success among adults practicing various 
fighting arts
Tadeusz Ambroży, Natalia Serafin, Przemysław Pawelec, 
Paweł Adam Piepiora, Zbigniew Borysiuk, Bogdan Kindzer, 
Krzysztof Kasicki, Łukasz Rydzik and Wojciech J. Cynarski

233 Exploring the impact of physical exercise on mental health 
among female college students: the chain mediating role of 
coping styles and psychological resilience
Longan Cao, Xiaorong Ao, Zhirong Zheng, Zhengban Ran and 
Jun Lang

243 The chain-mediating effects of negative physical sensation 
and experiential avoidance on exercise anxiety in college 
students
Yi Wang, Jing Tian and Qingxuan Yang

255 Unveiling the associations between conscientiousness and 
emotional intelligence in Paralympic athletes
Murat Sarikabak, Mert Ayranci, Ilimdar Yalcin, 
Laurentiu-Gabriel Talaghir and Cristina-Corina Bentea

262 How watching sports events empowers people’s sense of 
wellbeing? The role of chain mediation in social interaction 
and emotional experience
Jiru Guo, Hong Yang and Xiaoli Zhang

274 Internet- and mobile-based aftercare and relapse prevention 
interventions for anxiety and depressive disorders: a 
systematic review
Ligiana Mihaela Petre, Paweł Adam Piepiora, Maria Gemescu and 
Delia Alexandra Gheorghe

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


TYPE Editorial
PUBLISHED 06 January 2025
DOI 10.3389/fpsyg.2024.1537842

OPEN ACCESS

EDITED AND REVIEWED BY

Miguel-Angel Gomez-Ruano,
Universidad Politécnica de Madrid, Spain

*CORRESPONDENCE

Paweł Adam Piepiora
pawel.piepiora@awf.wroc.pl

RECEIVED 01 December 2024
ACCEPTED 16 December 2024
PUBLISHED 06 January 2025

CITATION

Piepiora PA, Piepiora ZN, Stackeová D,
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Bartłomiej Ga̧sienica-Walczak 5 and Petra Čaplová 6
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Editorial on the Research Topic

Physical culture for mental health

Introduction

Physical culture encompasses all activities aimed at maintaining health through

physical activity. This can be implemented in five distinct areas: physical education,

physiotherapy, recreation, sports and tourism. Such physical activity is indicative of

physical fitness, which is a contributing factor to overall health. Prior research in the

field of physical culture has concentrated on the topic of bodily health. The positive

bodily effects of physical culture, including the development of motor potential, the

correction of postural defects, the maintenance of normal body weight, the control

of neuromuscular tension, and active recreation, have been repeatedly emphasized in

previous research. To a lesser extent, research in the physical culture sciences has addressed

the significant psychosomatic effects of physical activity, such as stress relief, self-discipline,

and redirecting negative habits toward competitive sport training, the positive impact

of sport on personality formation, and more. However, there is a notable research gap

regarding the role of physical activity in supporting mental health. This prompted the

development of the Research Topic “physical culture for mental health”.

The importance of physical culture for mental
health

The acknowledgment of the role of psychiatric, psychological and psychotherapeutic

interventions in the maintenance of mental health is a well-established concept in

the field of psychiatry and psychology. Nevertheless, the importance of promoting,

maintaining and restoring mental wellbeing through physical culture is often overlooked.

The role of physical culture in supporting psychiatric, psychological and psychotherapeutic

interactions is of significant importance. It serves to prevent and treat disorders while
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maintaining mental health. Furthermore, the field of physical

culture sciences is situated within the domain of medical and

health sciences.

The objective of this Research Topic is to present contemporary

research exploring the impact of physical activity, encompassing

physical education, physiotherapy, recreation, sports, and tourism,

on mental health. The objective of this initiative is to disseminate

research in the field of physical culture sciences, with a particular

focus on mental health, which is of paramount importance

in the context of the ongoing challenges that test our mental

resilience. Regular physical activity is widely recognized as vital for

maintaining mental health. This Research Topic aims to provide

evidence to support this assumption.

An interdisciplinary approach has been taken in order to

disseminate research findings on the complex relationship between

physical culture and mental health. It is encouraging to note the

international contributions of the authors, who will contribute to

the holistic wellbeing of individuals in our society through the

dissemination of their research achievements.

Contents of the Research Topic

The authors who contributed to this Research Topic reached

insightful conclusions, which contributed to the expansion

of knowledge regarding the efficacy of physical culture for

mental health.

In the initial article, Lin C. et al. conducted a comprehensive

evaluation of the efficacy of chronic exercise as an intervention

for executive function in children. The findings indicated that

chronic exercise interventions consistently demonstrated a positive

impact on executive functions, regardless of the duration of the

intervention, the frequency of the sessions, or the length of

each session.

Then, Huo et al. conducted a systematic review and synthesis of

the literature on the relationship between sports participation and

adolescent suicide-related outcomes. The findings indicated that

increased participation in sports was associated with a reduction

in suicidal ideation and suicide attempts among adolescents.

Subsequently, Liu R. et al. examined the impact of physical

activity on health behaviors, mental health and psychological

resilience, with a particular focus on the moderating role of

quality of life. It has been observed that the quality of life exerts

a moderating influence on the relationships between physical

exercise and a number of factors, including psychological resilience,

mental health and health-related behavior.

In a further work, Leung et al. conducted a pilot study

with the objective of improving metabolic syndrome (MetS)

screening, identification and intervention. This was achieved

by offering streamlined lifestyle education, clinical reviews and

discharge planning. The results demonstrated the urgent need for

physical consumer-centered care and cultural change to promote

collaboration within psychiatric services.

In a separate study, Lin L. et al. corroborated the correlations

between compliance with 24-h exercise directives and mental

wellbeing and quality of life among young adults, and delineated the

mediating or moderating function of e-health utilization in these

correlations. The findings indicated that adherence to a greater

number of the guidelines was associated with enhanced mental

health and quality of life among Chinese young adults. Conversely,

meeting different combinations of the guidelines resulted in varying

health outcomes.

In a subsequent study, Guo et al. verified the relationship

between physical activity and subjective wellbeing among students

and investigated the mediating role of social support and self-

efficacy between physical activity and subjective wellbeing. It was

determined that, in addition to encouraging physical activity, it

is essential to prioritize the enhancement of social support and

self-efficacy when promoting college students’ subjective wellbeing.

In another study, Sheng et al. investigated the cross-

sectional association between sports participation and resilience

in children and adolescents as a means of enhancing mental

health. The results of the cross-sectional study indicated a

positive correlation between sports participation and resilience

in children and adolescents, thereby highlighting the potential of

encouraging sports participation as a strategy for promotingmental

health resilience.

After that, Wrześniewski et al. sought to determine the

optimal frequency, duration, and position of vibration treatments

in relation to the reduction of subjectively perceived exertion,

muscle pain, mental discomfort, emotional states, and the level

of cognitive processes disturbed by intense physical activity. From

a psychological perspective, the findings indicated that 10-min

treatments at lower frequencies (in the range of 2–52Hz) were

more effective.

In the following article, Kruszewski et al. investigated

the evolution of hand-to-hand exercises in Western culture,

contrasting the traditional and modern forms. It has been

demonstrated that only through the implementation of

comprehensive education, coupled with a multifaceted programme

of social role modeling and social facilitation, can a robust

counterbalance to the growing prevalence of pathology in our lives

be achieved. This, in turn, can lead to the promotion of positive

social behaviors and the prevention of aggression and threats to

physical and mental health.

Later, Hong et al. conducted a cross-sectional study to examine

the relationship between physical fitness and mental health in

a sample of Chinese college students. The evidence indicated a

correlation between physical fitness and mental health and sleep

quality among college students.

In a further contribution to the field, Fraile-Martinez et

al. conducted a narrative review to investigate the underlying

mechanisms linking resistance training to academic performance.

In general, resistance training can have a beneficial impact on

academic performance in children, adolescents and university

students through various mechanisms. However, certain groups

may derive greater benefits from its implementation, including

individuals with inadequate training (particularly females) or those

with psychosocial disorders, overweight or obesity.

Subsequently, Borysiuk et al. elucidated the structure

of muscular activity and ground reaction forces during the

preparatory period and the execution of a fencing lunge at the

opponent’s torso. The study demonstrated that the EMG signal was

activated in advance of the generation of vertical force waveforms
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by a platform in response to ground forces within a 15–30ms

range. Furthermore, the importance of the preparation period for

the effectiveness of the fencing stroke was emphasized based on the

anticipatory phenomenon.

Furthermore, Zhang et al. investigated the relationship between

various factors associated with sport anxiety (somatic anxiety,

worry, and concentration disruption) and subjective happiness.

Additionally, they examined the mediating role of need satisfaction

in this relationship. The findings of this study not only provide

further insight into the relationship between sport anxiety

and subjective happiness but also offer new perspectives on

mental health intervention programmes and strategies in college

physical education.

Later, Deng and Wang present novel approaches to addressing

social anxiety among college students by examining the potential

mediating influence of social support and psychological capital in

the relationship between physical activity and social anxiety. It was

posited that physical activity can not only directly reduce social

anxiety among college students, but also indirectly alleviate social

anxiety among college students by increasing the level of social

support and psychological capital.

A subsequent study by Piepiora and Gwardyński presents a

novel argument in favor of the efficacy of karate as a tool for

youth safety education. It has been demonstrated that karate is

an efficacious method for educating young people in matters of

safety. However, for this approach to be effective, it must be

implemented in its entirety. The combat sport perspective engages

young people in physical culture, the martial art perspective

educates according to established norms and rules, and the self-

defense system perspective teaches how to respond effectively in

challenging situations.

Also, Liu C. et al. conducted a narrative review of the

specific theoretical and practical experiences of parents

in sport parenting. This was based on an analysis of the

types and functions that constitute parental involvement in

sport parenting, as well as an examination of the processes

involved in their practice. It is assumed that parents, when

participating in sports parenting, must regulate their own

behavior in order to avoid placing psychological pressure

on their children due to inappropriate behavior; assume

different roles at different stages of their children’s sports

development; and avoid placing excessive pressure on their

children’s performance.

In the subsequent article, Piepiora, Bagińska et al. highlighted

the declining interest in physical activity from the perspective of

inadequate communication of physical culture to contemporary

generations. The cohort designated as “Baby Boomers” (BB) is

followed by the “Great Unknowns” (X), the “Millennials” (Y), and

the “Snowflakes” (Z). The final group is the “Alpha” generation,

which is defined by its digital orientation. It was concluded that the

activation of these social groups should be conducted by addressing

topics that are of importance to them.

Then, Kang and Gong investigated their mediating role in

the relationship between maladaptive perfectionism and athlete

burnout. The relationship between maladaptive perfectionism and

athlete burnout can be partially explained by the mediating role of

individuals’ fear of failure and self-handicapping behaviors.

Moreover, Liu L. et al. examined the relationship between yoga

exercise intervention and the comprehensive wellbeing of college

students, as well as the underlyingmechanisms through which yoga

exercise intervention may enhance the comprehensive wellbeing

of female college students. The findings indicated that yoga

exercise intervention was associated with improved comprehensive

wellbeing in female college students, suggesting that it may serve

as an effective counseling method for promoting mental health in

this population.

Subsequently, Piepiora, Caplová, Zimoń et al. investigated the

correlation between personality traits and the competitive level

of athletes. It was determined that the observed discrepancies

between the examined athlete groups could be attributed to the

distinctive characteristics of the respective sports. The elite cohort

exhibited a reduced intensity of neuroticism in comparison to the

competitive athletes.

In the next article, Sui et al. investigated the impact of

physical exercise on the perception of social fairness among

college students, with a particular emphasis on the potential

mediating role of perceived social support and life satisfaction. The

researchers concluded that physical exercise has a positive effect

on both perceived social support and the sense of social fairness.

Furthermore, the impact of physical exercise on the perception of

social fairness is both direct and indirect.

After that, Piepiora, Caplová, and Cynarski proposed that

the incorporation of karate into the domain of physical culture

represents a contemporary and appealing physical activity. It

was concluded that karate is present in all areas of physical

culture, including as a combat sport, martial art, and self-defense

system. However, practicing karate only as a martial art provides

opportunities for the maintenance of health.

Other authors: Li et al. conducted a narrative review to

investigate the potential of physical activity as an intervention for

adolescent psychological stress management and mental health

promotion. The review identified effective implementation

strategies and multi-sector collaboration as crucial for

optimizing the benefits of physical activity interventions.

In a subsequent study, Jalowska et al. investigated the

relationship between coping with stressful situations, the

level of aerobic capacity, and post-workout restitution.

Additionally, they examined the changes that occur between

these variables throughout the training camp preceding

international men’s championship competitions in classical-

style wrestling in the age category cadet. Significant correlations

were identified between the style of coping with stress and

scores in the performance test and the number of heart

contractions in athletes preparing for the European Cadet

Men’s Wrestling Championships.

Next, Ambroży et al. sought to investigate how disparate

demographic groups conceptualize success in martial arts.

The study indicated that there was a weak correlation

between the type of martial art practiced and the perception

of success. A weak correlation was observed between

nationality and the perception of success. A strong correlation

was identified between age and perceived success, and a

significant correlation was also observed between sex and

perceived success.
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In the subsequent article, Wang et al. sought to investigate

the potential mediating role of negative physical sensation

and experiential avoidance in the association between

endurance exercise and exercise anxiety among university

students. The findings indicated that endurance exercise

affects exercise anxiety through two pathways: (1) endurance

exercise → negative physical sensation → exercise anxiety;

and (2) endurance exercise → negative physical sensation

→ experiential avoidance → exercise anxiety. Negative

physical sensations and experiential avoidance serve as

mediators and chain mediators between endurance exercise

and exercise anxiety.

In a further study, Cao et al. employed a cross-sectional

design to investigate a sample of Chinese undergraduate

female college students using the Physical Activity Rating

Scale, College Mental Health Scale, Brief Coping Styles

Questionnaire, and Psychological Resilience Scale. The study

demonstrated the underlying mechanisms through which

physical exercise predicts mental health levels among female

college students.

Then, Guo et al. examined the mediating effects

of social interaction and emotional experience, offering

insights for fostering greater participation in sports events

and supporting the healthy development of the sports

industry. It was concluded that viewing sporting events

can act as a catalyst for enhancing wellbeing, primarily

through fostering social connections and enriching

emotional experiences.

In the penultimate article, Petre et al. conducted a

systematic review to synthesize the evidence on the efficacy

of internet- and mobile-based interventions for post-

acute care in these conditions. Internet- and mobile-based

interventions have demonstrated promise for aftercare and

relapse prevention in depression, with limited evidence for

anxiety disorders.

In the concluding article, Sarikabak et al. examine the

relationship between conscientiousness and emotional

intelligence in Paralympic athletes. It was proposed that

the promotion of emotional intelligence in Paralympic

athletes may serve to enhance their conscientiousness,

thereby conferring benefits in terms of resilience and

psychological stability.

Author contributions

PP: Conceptualization, Data curation, Formal analysis,

Funding acquisition, Investigation, Methodology, Project

administration, Resources, Software, Supervision, Validation,

Visualization, Writing – original draft, Writing – review & editing.

ZP: Conceptualization, Data curation, Formal analysis, Funding

acquisition, Investigation, Methodology, Project administration,

Resources, Software, Supervision, Validation, Visualization,

Writing – original draft, Writing – review & editing. DS: Formal

analysis, Funding acquisition, Investigation, Methodology, Project

administration, Resources, Software, Supervision, Validation,

Visualization, Writing – original draft, Writing – review & editing,

Conceptualization, Data curation. JB: Conceptualization, Data

curation, Formal analysis, Funding acquisition, Investigation,

Methodology, Project administration, Resources, Software,

Supervision, Validation, Visualization, Writing – original draft,

Writing – review & editing. BG-W: Conceptualization, Data

curation, Formal analysis, Funding acquisition, Investigation,

Methodology, Project administration, Resources, Software,

Supervision, Validation, Visualization, Writing – original draft,
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Chronic exercise interventions for
executive function in overweight
children: a systematic review and
meta-analysis
Chenxin Lin, Danyi Li, Xiaying Wang and Shuo Yang*

Faculty of Sports Science, Ningbo University, Ningbo, China
Objectives: To systematically evaluate the effectiveness of chronic exercise in
physical activity (PA) as an intervention for executive functions (EFs) in children.
Methods: We conducted a systematic search in the following online databases:
Web of Science, Cochrane Library, PubMed, Embase, and EBSCOhost. The
timing is from database inception to July 2023, following PRISMA guidelines.
Our inclusion criteria required studies reporting executive function (EF) levels
in overweight children (age 0–18 years) before and after interventions. The
Cochrane risk of bias tool assessed study bias, and Egger’s test examined
publication bias. Subgroup analyses considered three moderators: intervention
duration, weekly frequency, and session length.
Results: The meta-analysis included a total of 10 studies with 843 participants. It
revealed a statistically significant yet relatively small overall positive effect (g=
0.3, 95% CI 0.16–0.44, P < 0.01) of chronic exercise on EF in overweight
children. Importantly, there was no significant heterogeneity (Q= 11.64, df=
12, P= 0.48; I2= 0).
Conclusions: Chronic exercise interventions had a consistent positive impact on
EF, irrespective of intervention duration, weekly frequency, or session length.
However, given limitations in the number and design of studies, further high-
quality research is needed to strengthen these conclusions.

Systematic Review Registration: PROSPERO identifier (CRD42023468588).

KEYWORDS

exercise, cognition, inhibition, child, memory

1 Introduction

Physical exercise holds significant benefits for people’s physical health, compared to

physical activity (PA), physical exercise typically refers to more planned and purposeful

bodily activities (1). It functions as a proactive strategy against a diverse array of

illnesses and possesses the potential to yield therapeutic outcomes for ailments (2, 3).

The physiological benefits of physical exercise encompass various advantages,

particularly in relation to brain development and function, where aerobic exercise has

been found to be particularly beneficial, it can bring about alterations in the

frontotemporal circuits, ultimately enhancing memory (4, 5). Physical exercise can be

classified into two primary categories: acute exercise and chronic exercise. Chronic

exercise refers to the consistent engagement in physical exercise for a prolonged period

(surpassing six weeks or spanning several years). Chronic exercise is primarily intended

to improve physical fitness, performance, or health (6). Cognitive functions cover a

range of cognitive activities and processes that are done by the brain through the
01 frontiersin.org10
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central nervous system. These functions include memory,

attention, and reasoning (7). Studies have consistently found that

engaging in PA improves the cognitive function of the elderly (8,

9). It is worth noting that chronic exercise functions as a

protective element against the deterioration of cognitive function

(10). PA enhances the interaction and expression of key

neurotrophic factors in both central and peripheral tissues,

including vascular endothelial growth factor (VEGF), brain-

derived neurotrophic factor (BDNF), and insulin-like growth

factor-1 (IGF-1). which in the end, positively impacts cognitive

function and the plasticity of nerves and the brain (11).

Executive function (EF), also referred to as executive control,

encompasses a multifaceted array of neurocognitive psychological

mechanisms implicated in the regulation of purposeful actions,

strategic planning, and ongoing evaluation (12). EF is a complex

cognitive process that enables humans to focus their attention,

develop strategies, and initiate actions (13). The developmental

phase of childhood assumes significant importance in the

formation of executive functions (EFs), as the cognitive-related

cortex of the brain experiences fast growth during this era, which

continues throughout adolescence (14). Therefore, it is crucial to

emphasize the advancement of EFs during the stages of childhood

and adolescence. Simultaneously, efforts should be made to

prevent EF deficits in overweight children (15). Studies have

provided evidence suggesting that children who are overweight

have a notably inferior EF in comparison to their classmates who

have a normal weight (16). Moreover, those who are substantially

obese tend to display considerably weaker cognitive functions and

abstract reasoning abilities (17). The association between

overweight and EFs has a reciprocal nature, whereby children

experiencing deficiencies in EFs are at an elevated susceptibility to

obesity. The ramifications of obesity extend beyond the scope of

these findings (18). A study from Thailand has revealed a

connection between being overweight and experiencing subpar

academic performance (19). Furthermore, overweight adolescents

face a higher risk of anxiety disorders and depression compared to

their normal-weight counterparts (20, 21).

Although statistical assessments indicate a recent deceleration

in the upward trajectory of obesity rates, the prevalence of

overweight youngsters continues to be a matter of apprehension

(22). Hence, it is imperative to address the EF deficits observed

in overweight children, and physical exercise is suggested as a

strategy to improve their EF abilities. Physical exercise is of

utmost importance for children who are overweight, as it not

only contributes to enhancing their physical well-being but also

plays a substantial part in the cognitive development and

acquisition of learning abilities (23). There is a growing number

of studies indicating that children benefit cognitively from

chronic exercise (24–26). Given the expanding corpus of studies

examining the connections between physical exercise and EF (27,

28), it becomes apparent that physical exercise can serve as a

valuable intervention for overweight children, facilitating the

improvement and enhancement of their EFs.

Currently, the predominant focus of EF research is on the

adults (29–31). There is relatively limited research on children,

particularly those who are overweight. There is a limited
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availability of articles that explicitly investigate EFs in children

who are overweight. Therefore, this study proposes the use of

meta-analysis as a quantitative methodology to further examine

the effects of continuous exercise on the EFs of overweight

children. In order to ascertain the potential differential impacts

of chronic exercise on several sub-domains of EFs, we have

classified EF into many sub-domains, including inhibition/

interference control, working memory, set-shifting, cognitive

flexibility, contextual memory, and planning (32).
2 Methods

2.1 Protocol and registration

Thismeta-analysiswas conducted following the guidelines outlined

in the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) statement and the Cochrane Collaboration

Handbook. Moreover, this study adhered to a pre-specified protocol

(PROSPERO registration number: CRD42023468588).
2.2 Search strategy

The article was searched using five databases: Web of Science,

Cochrane Library, Pubmed, Embase, and EBSCOhost, with the

search period spanning from the inception of the databases to

July 2023. The search strategy involved combining keywords such

as “exercise,” “physical activity,” “executive function,” “children,”

“adolescents,” and “over-weight,” and their synonyms to target

relevant studies. Based on this search method, a search was

conducted using free words and Medical Subject Headings

(MeSH). The specific search methods vary among different

websites, and the specific search methods for each website can be

found in the Appendix.
2.3 Criteria for inclusion and exclusion

Articles that meet the following criteria will be included: (1)

Participants are overweight (≥85th percentile body mass index for

age and sex) (33) children (age 0–18 years) (34); (2) Physical

exercise interventions will be used, with a duration ≥6 weeks (6); (3)
The outcome indicators were tested using EF tasks; (4) The research

type is randomized controlled trial (RCT) research; (5) Published in

peer-reviewed journals and written in English or Chinese.

When the article contains the following content, it will be

excluded: (1) Studies simultaneously implementing interventions

other than physical exercise. (2) The EF test used only includes

subjective scales, such as the BRIEF scale.
2.4 Data extraction

Studies were reviewed by two researchers (Chenxin Lin and

Xiaying Wang), who independently retrieved data using a
frontiersin.org
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predetermined form. In cases where differences in opinions arose, a

third researcher (Danyi Li), provided judgments. The extraction

included study characteristics (author’s name, year of

publication), participant characteristics (age, sample size),

interventions (Physical exercise style, duration, frequency, session

length), and outcome indicators (EF sub-domain, results of

measurements). When extracting outcome indicators, use the

format of mean ± standard deviation to extract the pre-posttest

changes for each study. When articles did not explicitly report

change values, we retrieved the number of participants, baseline

data, and post-test data from the relevant sections and then

converted them in accordance with the standards set by the

Cochrane Collaboration guidelines.
2.5 Risk of bias

Two researchers (Chenxin Lin and Xiaying Wang)

independently reviewed the literature and extracted data according

to a pre-designed table. In cases of disagreement between the two

reviewers regarding data extraction, a third researcher (Danyi Li)

was consulted for resolution. The assessment tool used was the

Cochrane Collaboration guidelines (35).
2.6 Statistical analysis

Data were statistically analyzed using Review Manager 5.4

(Britain, Cochrane) and Stata 14.0 MP software (America,

StataCorp LLC). In this study, we tested for heterogeneity based

on the Q statistic and the I2 index (36, 37). When the P > 0.1 and

I2≤ 50%, we consider the heterogeneity among studies to be

acceptable and opt for a fixed-effects model to combine the

results; when the P≤ 0.1 and I2 > 50%, we consider the

heterogeneity among studies to be significant, and we opt for a

random-effects model to combine the results, thereby broadening

the representation of larger sample sizes. In interpreting the

results, we discussed the outcomes of the heterogeneity tests. If

heterogeneity was observed, additional inquiry was undertaken to

ascertain the origins of heterogeneity, hence ensuring the reliability

and precision of the findings. To assess potential variations in the

impact of physical exercise, subgroup moderation analyses were

conducted, wherein the subgroup was adjusted and categorized

based on prior research. These analyses aimed to investigate if the

effects of physical exercise vary based on factors such as the length

of intervention, weekly frequency, and duration of each session

(38, 39). Publication bias was assessed through visual inspection of

funnel plot asymmetry and statistically evaluated using Egger’s test.

(Bias in meta-analysis detected by a simple, graphical test.).
3 Results

The results are shown in Figure 1 which illustrates the article

selection process. Initially, a total of 2,475 articles were identified

through database searches. After removing duplicate references
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using EndNote 20 software (Canada, Onex Corporation) and

manual screening, 887 duplicate articles were excluded.

Subsequently, a review of titles and abstracts identified 97 articles

that met the criteria for full-text review. Following the full-text

screening, 12 articles were retained after eliminating those that

did not meet the eligibility criteria. Ultimately, 10 articles were

included in the meta-analysis after data extraction, with two

articles excluded due to unavailability of data.
3.1 Research features

Within the compilation of 10 research, three of them used a

design consisting of two experimental groups and one control

group. Since the two experimental groups had different

intervention durations, they were treated as two separate

independent studies for data analysis. The control group size was

evenly allocated to the two experimental groups, and specific

details are shown in Table 1. To summarize, the studies included

in this analysis focused on overweight children between the ages

of 7 and 16. The number of participants in each study varied,

ranging from 26 to 171. The duration of interventions exhibited

variability, ranging from a minimum of 6 weeks to a high of 32

weeks. Intervention frequencies also differed, with the lowest

being once a week and the highest being seven times a week. The

shortest duration of each intervention session was 20 min, while

the longest was 180 min. These assessments covered various sub-

domains of EFs, including switching, inhibition, planning,

cognitive flexibility, and working memory.
3.2 Risk of bias results

This review assessed the risk of bias in 10 articles, as shown in

Figure 2. Out of the 10 papers examined, 1 article exhibited an

indeterminate level of risk in relation to the random sequence

generation, while the remaining articles were deemed to possess

a low risk in this aspect. 2 papers were found to have insufficient

explanations of allocation concealment, while 1 article failed to

apply allocation concealment. Blinding of participants and

employees was implemented in just two studies, while 3 articles

did not incorporate blinding and the blinding status of 5 articles

remains uncertain. When it comes to outcome evaluation, 5

articles adopted blinding, 3 did not, and 2 had an unknown

status. Out of the ten publications examined, 9 of them exhibited

comprehensive reporting of their findings, whilst 1 article had

inadequate reporting. In relation to the issue of selective

reporting and other biases, it was determined that all articles

under consideration exhibited a low risk of bias.
3.3 Effects of chronic exercise on EFs

The results of the meta-analysis, as shown in Figure 3, indicate

a relatively small but statistically significant and positive overall

effect size (g = 0.3, 95% CI 0.16–0.44, P < 0.01). This means that
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FIGURE 1

The PRISMA 2020 flow diagram of the search and study selection.
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chronic exercise interventions can promote the improvement of

executive function in children to a certain extent. In addition, no

significant heterogeneity was observed (Q = 11.64, df = 12, P =

0.48; I2= 0), meaning that the included articles had a high degree

of homogeneity. The funnel plot, displayed in Figure 4, along

with the Egger test (t = 2.10, df = 12, P = 0.06), and visual

interpretation of the funnel plot, collectively suggest the absence

of significant publication bias.
3.4 Subgroup analysis

In the subgroup analysis, the impact of chronic exercise on EFs

appears to be consistent across varying study characteristics, please

refer to Figures 5–7 for details. There is no significant influence of

study duration (Q = 2.14, P = 0.34), weekly frequency (Q = 3.44, P

= 0.18), or session length (Q = 0.02, P = 0.99) on EFs. Heterogeneity

is minimal when study durations are in the range of 6–12 weeks

(I2= 36, P = 0.18), and it becomes extremely low for study

durations of 13–26 weeks and over 26 weeks (I2= 0, P = 0.77;

I2= 0, P = 0.41). Similarly, intervention frequency shows minimal
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heterogeneity for all categories, including ≤2, 3–4, and 5–7 times

per week respectively (I2= 0, P = 0.8; I2= 0, P = 0.66; I2= 0, P =

0.44). When session length falls within the categories of ≤30,
>30–≤60, and >60, there is consistently low heterogeneity

respectively (I2= 14, P = 0.31; I2= 15, P = 0.32; I2= 13, P = 0.33).
4 Discussion

This review focuses solely on RCT, with the objective of

thoroughly examining the effects of chronic exercise programs on

EFs in children who are overweight. Our findings indicate that

chronic exercise interventions have a modest yet statistically

significant effect on overall EFs. Furthermore, as seen by

subgroup analyses, the collective EF does not appear to be

affected by the categorization of research according to factors

such as study duration, intervention frequency, or session length.

This suggests that the impact of chronic exercise on EFs in

overweight children remains consistent, irrespective of most

intervention features. However, it’s worth noting that when these

studies are grouped according to their duration, with studies
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TABLE 1 Characteristics of the study.

Study Participants Inventions Executive function

Age
(year)

Group N Duration
(weeks)

Frequency
(times/
week)

Session
length

(min/times)

General description

Chen et al.
(40)

8–11 Physical exercise
control

25
25

12 4 40 Brisk walking, stair climbing, jumping rope,
or aerobic dance

Set-shifting

Chou
et al. (41)

10–12 Low-dose exercise
control

38
17

10 5 20 running, skipping, modified baseball,
modified soccer, and modified basketball

Inhibition/interference

Chou
et al. (41)

10–12 High-dose exercise
control

37
16

10 5 40 There was no difference in exercise
compared to the low-dose group

Inhibition/interference

Crova
et al. (42)

9–10 Physical exercise
control

14
12

21 1 120 Basic motor skills, tennis for improved
coordination

Inhibition/interference

Davis
et al. (43)

7–11 Low-dose exercise
control

33
15

15 5 20 Activities included running games, jump
rope, and modified basketball and soccer

Planning

Davis
et al. (43)

7–11 High-dose exercise
control

32
14

15 5 40 There was no difference in exercise
compared to the low-dose group

Planning

Davis
et al. (44)

8–11 Low-dose exercise
control

55
30

21 7 20 Running games, jump rope, and modified
basketball and soccer that emphasize
intensity, fun and safety

Planning

Davis
et al. (44)

8–11 High-dose exercise
control

56
30

21 7 40 There was no difference in exercise
compared to the low-dose group

Planning

Huang
et al. (45)

11–13 Day camp control 59
56

6 7 180 The article does not describe the specific
type of exercise

Inhibition/interference

Krafft
et al. (46)

8–11 Physical exercise
control

25
25

32 7 40 Aerobic exercises such as catching and
jumping rope

Inhibition/interference

Liu et al.
(47)

12–16 Coordination
exercise control

35
35

12 2 75 Rope skipping training with a focus on
enhancing coordination

Inhibition/interference

Logan
et al. (48)

8–10 Physical exercise
control

56
47

36 5 120 Fitness stations, dance, sports skill
development and 3v3 soccer

Inhibition/interference

Ortega
et al. (49)

8–11 Physical exercise
control

57
52

20 3 90 Aerobic and resistance exercise based on
games and playful activities that involve
coordination exercises

Cognitive flexibility Working
memory Inhibition/
interference
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lasting 26 weeks or more or interventions conducted three to four

times per week, the effect sizes are no longer statistically significant.

Further discussion is required about the relationship between the

qualities of interventions and their impact sizes.

By examining the impact of chronic exercise interventions on

EFs in overweight children through the lens of RCT, our meta-

analysis underscores the stability of this relationship. While the

overall impacts of various intervention features are consistent, the

contrasting outcomes noted in specific subgroups underscore the

necessity for a more comprehensive comprehension of the

relationship between intervention characteristics and their

effects on EFs.

The results of a 2019 meta-analysis are supported by our results

(50), which also confirm the minimal effect size of chronic exercise

on overall EFs. However, it’s important to note that our findings are

distinct in its specific focus on overweight children, making it a more

targeted investigation. Additionally, this research considers a number

of moderating factors, such as age, body mass index (BMI)

percentiles, session length, and different exercise modalities, and it

finds that intervention strategies and program duration

significantly reduce the effects of chronic exercise on EFs (50).

Another review article investigated the effects of acute and chronic

physical exercise on EFs in children. In contrast to our findings,

this particular review reported inconsistent findings concerning the

effects of chronic exercise on EFs. These disparities in results could

potentially be attributed to the limited number of studies included
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in the category of chronic exercise in this review, amounting to

only five studies (26). Moreover, it is plausible that discrepancies

in the research populations could have influenced the observed

variability in the outcomes. The population studied in the previous

review consisted of children (26, 50), while the population in our

study comprised overweight children. Previous research has

indicated that overweight children perform less favorably in terms

of EFs compared to their normal-weight counterparts (51, 52).

Moreover, children who reach the level of obesity are particularly

susceptible to experiencing deficits in EFs (53). Several studies

have suggested a negative correlation between Body Mass Index

and cognitive function (54, 55). A study employed regression

analyses to investigate the influence of BMI on long-term PA. The

results provided support for the initial hypothesis, indicating

that BMI plays a moderating role in the relationship between

chronic exercise and its effects (50). This suggests that chronic

exercise interventions may have a more pronounced effect on

individuals with higher BMI. Therefore, overweight individuals

may reap greater benefits from chronic exercise interventions

compared to those with normal BMI. The BMI percentile is

currently the most often used indicator to identify overweight

children since it is easy to use, is better at reflecting overweight

children, and simple to run (56, 57). However, certain studies

argue that using BMI as a sole indicator may not effectively

elucidate the relationship between overweight and EF (58).

Impairments in EFs among obese children are primarily associated
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FIGURE 2

The result of the risk of bias assessment. (A) Risk of bias summary; (B) Risk of bias graph.
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with subcutaneous abdominal fat tissue (59, 60), which is not

adequately represented by the BMI (61, 62). Consequently,

focusing solely on BMI may not provide a comprehensive

understanding of the connection between obesity and EF.
FIGURE 3

Effect size of overall studies.
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However, the majority of current investigations solely employ BMI

percentiles, which still requires further research to improve.

Our subgroup analysis results indicate that the impact of chronic

exercise on EF remains consistent, regardless of variations in
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FIGURE 4

Publication bias.
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intervention duration, frequency, or session length. In another review,

a similar subgroup analysis was performed, albeit with distinct

categorizations (38). This review divided intervention duration into
FIGURE 5

Duration subgroup analysis.
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≥10 weeks and <10 weeks, frequency into ≥3 times/week and <3

times/week, and session length into ≥35 min/session and <35 min/

session. Despite these differences in subgrouping, the outcomes
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FIGURE 7

Frequency subgroup analysis

FIGURE 6

Session length subgroup analysis.
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remained consistent, with none of these three subgroups showing a

significant impact of chronic exercise on EFs (63). In addition, our

findings suggest that for overweight children, interventions with a

duration of more than 26 weeks and a frequency of 3–4 times per

week may not necessarily be the optimal choice. Excessively long

intervention periods may not yield significant improvements in the

EF of this population. Findings from other reviews indicate that

interventions lasting more than 16 weeks may not be particularly

effective in improving the cognitive flexibility aspect of EFs in

children with Attention Deficit Hyperactivity Disorder (ADHD)

(64). However, determining the optimal duration and frequency of

exercise for overweight children remains a subject that requires

extensive research and exploration. Several reviews have examined

the influence of physical exercise on EF sub-domains as moderating

factors (50, 63–65). One of these reviews asserts that physical

exercise has a positive impact on inhibition, working memory, and

cognitive flexibility (63). On the contrary, the results of another

review suggest that chronic exercise interventions had no impact on

working memory, cognitive flexibility, and planning (50). These

reviews collectively highlight the favorable effects of physical

exercise on various sub-domains of EF, underscoring the potential

benefits across multiple areas within EFs (65).

This review systematically integrates similar research and

reinforces the conclusion that chronic exercise exerts a positive

influence on the EFs of children who are obese, employing a

rigorous scientific approach. Furthermore, this study expands upon

existing research, presenting novel opportunities for future inquiries.

The ramifications of these findings are of great significance for both

scientific endeavors and practical applications. Firstly, it is proposed

that in the development of exercise intervention programs for

overweight children, it is essential to carefully evaluate the duration

and frequency of physical exercise. This is because customized

exercise regimens are more likely to result in enhanced EF

outcomes. Secondly, this highlights the necessity of investigating

several aspects that contribute to the improvement of EF in

overweight children through chronic exercise. This underscores the

significance of avoiding uncritical or inaccurate interpretations.

Nevertheless, it is important to acknowledge that the scope of this

review is constrained by the low number of studies included, as

well as the absence of subgroup analysis pertaining to several sub-

domains of EFs. Consequently, we are unable to investigate the

specific effects of physical exercise on different sub-domains of EFs.

Moreover, some subgroup categories in the subgroup analysis had

only two studies, making the results less reliable. In future research

endeavors, it would be advantageous to place greater emphasis on

discerning dissimilarities across children with varying BMI and

body fat ratios. Additionally, it would be valuable to investigate the

disparities in the impact of exercise on distinct sub-domains of EFs

in this population. These areas of inquiry could be further

investigated in upcoming investigations.
5 Conclusion

Physical exercise can effectively improve the EFs in overweight

children. Our meta-analysis provides evidence that overweight
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children who engage in chronic exercise for six weeks or more

show an overall improvement in EFs. Moreover, the

enhancement of EFs through physical exercise appears to exhibit

consistency and is not affected by the duration of the

intervention, frequency of exercise per week, or length of each

exercise session. It’s important to note that more intervention

time and a higher frequency of weekly exercise do not necessarily

yield better results. This suggests that there is an optimal range

for exercise duration and frequency to improve EFs in

overweight children.
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A streamlined multidisciplinary
metabolic clinic in psychiatric
recovery service: a pilot study
Kelvin CY. Leung1,2,3*, Bianca Bakr1, Cindy Chung1,
Mayuri Parmar1, James Elhindi3 and Vlasios Brakoulias3,4

1Recovery Service, Cumberland Hospital, WSLHD, Sydney, NSW, Australia, 2Research and Education
Network, WSLHD, Sydney, NSW, Australia, 3Faculty of Medicine and Health, The University of Sydney,
Sydney, NSW, Australia, 4School of Medicine and Translational Health Research Institute, Western
Sydney University, Sydney, NSW, Australia
Background: The metabolic syndrome (MetS) is a collection of risk factors for

cardiovascular disease and type-2 diabetes, that includes central obesity,

hypertension, hyperglycaemia and dyslipidaemia. An audit indicated inadequate

MetS screening in an Australian psychiatric recovery service.

Objectives: We aimed to improve MetS screening, identification and intervention

by offering streamlined lifestyle education, clinical reviews and discharge planning.

This pilot program prioritized holistic, culturally-sensitive, patient-centric, and

trauma-informed approaches to enhance metabolic health outcomes.

Methods: A Metabolic Clinic was piloted in two psychiatric rehabilitation

cottages (n=35), which involved disciplines of dietetics, exercise physiology,

diversional therapy, occupational therapy, peer workforce, social work, clinical

psychology, pharmacy, nursing and medical. Another cottage (n=15) was

assigned as the comparison and received standard care. A 12-week, 3-times-

per-week lifestyle and behavioral program, calledMetFit, was devised and offered

to those identified at screening for the treatment cottages. Outcome measures

were feasibility measures, the five metabolic parameters (waist circumference,

blood pressure, fasting serum triglycerides, high-density lipoprotein, and

glucose), functional measures, and a meal questionnaire.

Results: The treatment cottages had qualitative advantages in screening and

identifying MetS. Of four enrolled consumers in MetFit, an improvement of

triglycerides (p=0.08), squats (p=0.02), and push-ups (p=0.07) was observed.

Major challenges of enrolment included an overall lack of acknowledgment of its

importance, poor motivation of consumers and resources limitation.

Conclusions: The one-stop provision of groups, peer support and inpatient

pathway with multidisciplinary team-integration was generally accepted by

consumers and the MDT and has iteratively demonstrated the urgent need for

consumer-centered physical care and a cultural shift to foster collaboration

within a psychiatric service.
KEYWORDS

metabolic syndrome, mental health consumers, streamlined approach, multidisciplinary
team, inpatient program
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1 Introduction

Metabolic syndrome (MetS) is a globally well-established cluster

of risk factors for developing cardiovascular disease and type 2

diabetes (1). The core components of MetS include central obesity,

hypertension, hyperglycaemia, and dyslipidaemia. In Australia, it

affects 19% to 29% of the adult population aged over 25 years (2).

Given these statistics, MetS is a public health concern of

considerable magnitude. People with mental health conditions

have been shown to have a high rate of MetS, largely contributing

to their limited life expectancy and reduced quality of life. Notably,

individuals with schizophrenia experience a 20% reduction in life

expectancy, with physical illnesses accounting for 60% of the excess

mortality (3). Unhealthy dietary habits, sedentary lifestyles, and the

use of antipsychotic medications may contribute to the high risk of

MetS in this population (4). Furthermore, in the second Australian

National Survey of Psychosis, 53% of participants aged 18–64 years

met the criteria for MetS, indicating a significantly higher

prevalence in this population, with approximately one-quarter of

them at a high risk of experiencing a cardiovascular event within the

next five years (5).

In light of the high prevalence of MetS among mental health

consumers and its detrimental impact on life expectancy and

quality of life, it becomes crucial for mental health services to

prioritize the improvement of physical health outcomes, aligning

with the NSW Ministry of Health strategy 2021 (6). Locally in a

cohort from a psychiatric recovery service located in an Australian

tertiary hospital, an audit was conducted on March 22, 2021,

revealing inadequate screening for MetS among consumer

patients (7). This was based on standardized criteria from a joint

statement between international health organization issued in 2009

(8). The different cut-off points for waist circumference specific to

their ethnicities are relevant to Australia’s multicultural setting. Out

of a total of 87 patients across the five units, the screening rates for

the five metabolic parameters within the preceding three months

were: 99% for blood pressure, 71% for serum high-density

lipoproteins (HDL), 71% for serum triglycerides (TG), 69% for

fasting plasma glucose, and 64% for waist circumference. These

findings indicated the pressing need for improved screening,

identification, and implicitly, intervention of MetS within

the service.

Despite an increased awareness of metabolic and physical

health among mental health consumers, limited trials have

evaluated the efficacy of a lifestyle intervention program in this

context. Hence, based on our needs analysis, we have designed a

one-stop pathway involving screening and identification of MetS,

together with an intervention program aimed at enhancing physical

and metabolic health within our service.

This pilot study aims to i) describe and trial a streamlined

multidisciplinary pathway in addressing screening, identification

and intervention of MetS among mental health consumers within a

psychiatric rehabilitation service; ii) explore the feasibility and

acceptability of a pilot exercise and diet program; iii) contribute

to a model of physical healthcare that could be replicated in other

mental health services.
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2 Materials and methods

2.1 Design, settings and participants

This is a prospective pilot study. The study received ethical

approval from the local Human Research Ethics Committee (HREC

reference number: 2020/ETH01538; SSA reference number: 2021/

STE02380). It was conducted between November 2021 and

February 2023. A needs analysis was completed with a literature

review, extensive multidisciplinary team (MDT) engagement and

meetings, and consultation with the local Endocrinology

Department. An integrated, MDT-led Metabolic Clinic, with

follow-up plan in the community was proposed and piloted,

consisting of disciplines of dietetics, exercise physiology,

diversional therapy, peer workforce, occupational therapy, social

work, clinical psychology, pharmacy, nursing and medical.

The psychiatric recovery service has a total of five units, three of

which are open units and are known as ‘the cottages’, and the other

two are secure units. The period of stay for the consumers in the

open units is between 6 and 12 months. Given the similar model of

care across cottages A, B and C, this pilot study was only conducted

in these open units to minimize other associated confounders at this

stage. Screening for MetS was completed in all three cottages

(cottages A, B and C; N=50). Identification of MetS and the

option to be referred to an intervention program, called MetFit,

were piloted in two cottages (A and B; n=35), whilst one cottage (C;

n=15) was assigned as the ‘control’ group receiving standard care

(see standard care).

During MDT engagement, results of the MetS screening audit

were shared with team members of different disciplines working at

the cottages. Peer support workers and people with lived experience

of mental illness were invited and had participated to give valuable

insights into the potential challenges and development of the clinic.

Common goals were discussed which informed the aims of this

study. This clinic was conceptualized as MDT-led as each discipline

possessed specific expertise (see Appendix 1 for the roles of each

discipline in the context of managing metabolic health in mental

health consumers) and collectively they provided a holistic,

culturally-driven, patient-centered and trauma informed care

model for metabolic health.
2.2 Components of the metabolic clinic

The three-pronged approach of the Metabolic Clinic was as

follow (see Appendix 2 for flow diagram of the clinic):

2.2.1 Screening
As part of the admission process and the three monthly MetS

screening, nursing staff filled in the ‘MH Metabolic Monitoring

Form’ on electronic medical record (eMR) for consumers in all

three cottages. Specifically, they measured and completed the

fields of:
• Systolic and diastolic blood pressure measurements
frontiersin.org
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• Waist circumference measurements
Nursing staff started a conversation about metabolic syndrome

with consumers, using the cue card provided to the staff (see

Appendix 3).

Medical officers ordered blood tests and updated them on the

same ‘MH Metabolic Monitoring Form’, including:
• Fasting lipids (including HDL and TG)

• Fasting blood glucose
2.2.2 Identification
According to the Joint Interim statement (8) of the

international organizations, for a person to be defined as having

MetS, they must have three of the following five factors:
1. Abdominal obesity, defined as a waist circumference (WC)

≥94 cm in men and ≥80 cm in women for Europids, Sub-

Saharan Africans, Eastern Mediterranean and Middle East

(Arab) populations (ethnicity group A); and ≥90 cm in men

and ≥80 cm in women for South Asians, Chinese, Japanese,

South and Central Americans (ethnicity group B);

2. Serum triglycerides (TG) ≥150 mg/dL (1.7 mmol/L) or

drug treatment for elevated triglycerides;

3. Serum high-density lipoprotein (HDL) cholesterol <40 mg/

dL (1 mmol/L) in men and <50 mg/dL (1.3 mmol/L) in

women or drug treatment for low HDL cholesterol;

4. Blood pressure ≥130/85 mmHg or drug treatment for

elevated blood pressure;

5. Fasting plasma glucose ≥100 mg/dL (5.6 mmol/L) or drug

treatment for elevated blood glucose.
In terms of selection criteria, for consumers, in cottage A and B,

with the ‘MH Metabolic Monitoring Form’ completed, the MDT

identified those at weekly meetings who had:
• metabolic syndrome (based on the criteria above; meeting 3

out of 5 criteria)

• risk towards metabolic syndrome (meeting 1-2 out of 5

criteria above)
Team invited all appropriate consumers who met the criteria of

MetS and were at risk of MetS, to the intervention program,MetFit,

as outlined below. Exclusion criteria include consumers i)

undergoing acute phase of their mental illness; ii) potentially

under the influence of their treatment regime, e.g. sedation; iii)

having a physical impairment, affecting their ability to participate in

exercise; and iv) who were non-English speaking.

2.2.3 Intervention
2.2.3.1 The MetFit program

The MetFit Program was a 12-week structured lifestyle and

behavioral change program that encompassed evidence-based
tiers in Psychiatry 0323
practices implemented by the MetFit team (see Appendix 4 for

the full program). The program aimed to educate mental health

consumers about MetS and empower them to make behavior

changes focusing on achieving long-term and sustainable healthy

lifestyle habits. Participants were provided with practical

opportunities to engage in group activities, including exercise

sessions, leisure and recreation activities, nutritional education,

and healthy meal preparation.

Group and individual nutrition consultations were conducted,

which included an evaluation based on the Australian Guide to

Healthy Eating (AGHE). The intervention comprised nutrition

education in a group setting, incorporating modules on nutrition

groups, healthy swaps, takeaway/snack options, and interactive

sessions addressing topics such as sugar content in sugary drinks

and reading food labels.

Exercise physiology sessions involved physical assessments to

inform the prescription of safe and effective evidence-based exercise

interventions. The questionnaires administered included the

Physical Activity Stage of Change Assessment Tool and the Adult

Pre-Exercise Screening Tool (APSS). Physical functional

assessments encompassed the six-minute walk test (a sub-

maximal exercise test assessing aerobic capacity and endurance),

the 60-second push-up and sit-to-stand/squat test (evaluating upper

and lower body muscular strength and endurance), and the single

leg balance test (assessing static postural and balance control). The

exercise program incorporated both aerobic, resistance and balance

components. Participants attended 60-minute exercise sessions two

times per week. During the supervised sessions, each participant

received an individualized exercise program designed by the

exercise physiologist which was tailored to their level of

motivation, goals, and functional capacity. Individual workload,

volume and progressive overload were monitored and recorded by

the exercise physiologist. The type of resistance exercises involved a

combination of machine-based, bodyweight and free-weight

exercises. The aerobic component consisted of a dynamic

stretching warm up followed by using either the treadmill,

stationary bike, elliptical and/or the rower machine. Balance

training using cones and hurdles as well as targeted exercises for

pelvic floor strengthening were incorporated into the warm-up as

per the needs of the group. The exercise physiologist provided

education on the following areas: i) benefits of exercise on

improving physical and mental health outcomes ii) instructions

and feedback on proper form and safety considerations when

exercising iii) physiological responses to exercise iv) long term

adaptations to exercise training with emphasis on metabolic

adaptations. Participants were also provided with handouts that

reinforced this information for reference.

Diversional therapy utilized specialist skills in leisure theory,

leisure behavior and activity adaptation. They provided, facilitated

and coordinated leisure and recreational activities which were

designed to support, challenge and enhance the psychological,

spiritual, social, emotional and physical wellbeing of individuals

who experience barriers to participation in theMetFit program thus

improving their quality of life.
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2.2.3.2 Recruitment process and informed consent

The MetFit team consisted of disciplines of dietetics, exercise

physiology and diversional therapy. The MetFit team implemented

a comprehensive recruitment strategy. Emphasis was placed on

effective communication and information dissemination to engage

potential participants. Following the identification of consumers

who met the criteria for the program, direct communication with

the selected consumers commenced, providing them with an

understanding of the program’s purpose and how it could

support their pursuit of a healthy lifestyle.

To ensure maximum visibility, posters highlighting the

program were strategically placed within the units and cottages.

Identified consumers were invited to attend a recruitment/

information session, which served as an opportunity to further

explain the program, clarify expectations for participation, and

assess their level of interest. Notably, the involvement of the peer

workers played a pivotal role in this strategy, with their inclusion

from the program’s inception fostering a sense of peer support and

engagement (9).

Interested consumers in cottage A and B were approached again

by the MetFit team. The MetFit team provided assurance that

participants would receive comprehensive support throughout the

program and that any pre-existing commitments would be

accommodated. For instance, consumers receiving support

services under the National Disability Insurance Scheme (NDIS)

on weekdays were offered rescheduling options to ensure their

participation. To streamline this process, the MetFit team

coordinated closely with social workers to notify them of

consumers’ involvement in the program and to facilitate

necessary adjustments to their external support schedules. They

were required to sign a consent form should they express their

willingness to dedicate three times a week for a period of 12 weeks

for the program.
2.2.3.3 MDT integration

The dietitian, exercise physiologist, and diversional therapist

offered specialist intervention and education to the participants at

MetFit. The medical officers and pharmacist played a key role in

reviewing and educating participants about necessary medications,

including the risks and benefits of psychotropic medications, as well

as prescribing antidiabetic, antihypertensive, and/or statin

medications. Their collaboration and liaison with the

Endocrinology Department ensured comprehensive medication

management and guidance. Clinical psychologist, social workers

and occupational therapists had ongoing roles to ensure

participants’ psychosocial circumstances were optimal in

adjusting to better motivation and healthy lifestyles. The

occupational therapists co-facilitated exercise, leisure and

recreation sessions with the MetFit team. (see Appendix 1)

Should participants be discharged from the cottages during the

study period, those who were identified as having MetS, being at

risk of MetS, and/or being invited to the MetFit program were

communicated to their General Practitioners (GPs) and community

services, including their case managers. This follow-up plan aimed
Frontiers in Psychiatry 0424
to ensure continued monitoring and management of the

participants’ metabolic health.

2.2.3.4 Graduation ceremony

Sustaining 12 weeks of the MetFit program was an incredible

accomplishment for consumers who previously had very little

engagement in structured programs. A graduation ceremony was

organised to celebrate their achievements.

Invitations were sent to the participants and a ‘plus one’

(family/carer/friend), peer workforce, nursing unit managers of

the respective cottages, consultant psychiatrists and other medical

officers, director of rehabilitation service, director of nursing,

executive director and executive manager of mental health, and

theMetFit Team (see Appendix 5 for sample invitation). Invitations

were emailed to the staff and hand delivered to the four consumers.

Catering was organized for the invitees to enjoy a lunch after the

ceremony. Funding was approved to use a local catering company

for healthy options and individual lunch boxes, adhering to the

covid safety guidelines. They consisted of a sandwich, fruits and a

drink plus yogurt cups with fruit or granola toppings.

Certificates of completion were prepared for the MetFit

participants (see Appendix 6 for sample certificate). Additional

certificates of individual achievements included Step Queen (for the

most steps during MetFit), Consistency Queen (for overall

commitment to the MetFit program), Lift Queen (for lifting the

h e a v i e s t w e i g h t s ) , a nd Imp r o v emen t Qu e en ( f o r

overall improvement).

Consumers were also gifted items as a thank you for their

participation. The gifts were selected for consumers to continue to

use in their healthy lifestyle journey and embodied our holistic

approach. Items were those promoting self-care and wellbeing,

including fitness equipment, a toiletry bag with deodorant,

bodywash, sunscreen, lip balm, sheet mask, loofah, a healthy

fitness journal and a pen. Director of Mental Health Services

addressed the attendees. Speeches were given by the MetFit team

with a lunch after the formalities.

2.2.3.5 Confidentiality and privacy

Participants’ confidentiality was strictly maintained throughout.

Information was only shared with their treating GPs, community

services, and family/carers to enhance compliance with ongoing

lifestyle and behavioral changes during and after discharge from the

cottages. Respecting participant privacy and ensuring their

autonomy over the sharing of information were fundamental

principles of the clinic.
2.3 Standard care

Standard care involved referrals to the dietitian, exercise

physiologist, or/and diversional therapist for individual support

based on standard clinical guidelines. For the purpose of this data

collection, cottage C was selected as the control group. Screening

was done for all the consumers in cottage A, B and C. However, no
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active identification of MetS and referral option to MetFit program

was available in cottage C, unlike in cottage A and B.
2.4 Outcome measures

2.4.1 Feasibility measures
To explore the feasibility and acceptability of the Metabolic

Clinic, a range of measures were employed.

Consumers’ attitudes and acceptability were gauged throughout

the Metabolic Clinic. Following weekly MDT meetings, the number

of participants who were identified from screening was recorded,

together with the number of participants flagged by the MDT and

invited to an information session. The MetFit attendance rate was

monitored for program adherence. Observations, exercise

behaviors, level of engagement and self-reported dietary changes

were recorded through dietary logs and qualitative interviews,

allowing for an evaluation of lifestyle changes and the program’s

acceptability among participants.

The study formally collected feedback, discussions and

qualitative insights regarding the experiences and perceptions of

staff and clinicians involved at the weekly MDT meetings. This

feedback involved their satisfaction with the program’s care, level of

engagement, and motivation of participants, which were then

iteratively used to refine the program approaches.

MetFit participants were asked to complete an evaluation form

in their last sessions (see Appendix 7). They also provided valuable

qualitative feedback at the evaluation session and at the

graduation ceremony.

2.4.2 Metabolic parameters
Data on the five metabolic parameters were collected at

screening from all the three cottages. To assess potential impact

of this pilot Metabolic Clinic, baseline data (pre-intervention data)

was recorded three months after the first screening, and then

another set of data three months after the baseline measure (post-

intervention data) from all three cottages, whether they participated

in MetFit or not.

2.4.3 Diet questionnaire
For Metfit participants, the dietitian developed a nutrition

knowledge questionnaire to ascertain food literacy levels and food

choice behaviors. The questionnaire consisted of 14 closed

questions (tick box options) and one open ended question. There

were four knowledge-specific questions regarding the food sources

and nutrition and ten self-reported questions regarding food intake

habits and health consciousness. The questionnaire was

administered in the first and last week of the 12-week program to

assess the effectiveness of nutrition education and practical

interventions on developing nutritional knowledge and

influencing dietary habits and behaviors.

2.4.4 Functional testing
For MetFit participants, the functional testing included the

assessment of aerobic endurance, muscular strength and static
Frontiers in Psychiatry 0525
and dynamic balance. Aerobic endurance was measured using the

6-minute walk test (6MWT) which is a self-paced, submaximal test

of aerobic capacity. The participants were assessed on the distance

walked over a span of 6-minutes. Upper body strength was

measured using a maximum push up test. Participants were asked

to perform push-ups against a wall and the maximum number of

push-ups completed in 60-seconds was recorded. Lower limb

strength was measured using a maximum squat test. Participants

were asked to perform bodyweight squats and the maximum

number of squats completed in 60-seconds was recorded. Balance

was assessed using the tandem stance, tandem walk and single leg

balance test (SLB left leg and SLB right leg).

Step-count monitors in the form of pedometers were utilized by

participants during their weekly diversional therapy sessions. The

participants attached the motion sensors to their waist band which

objectively measured step-counts and served as a motivational

means to encourage more movement and physical activity. Data

from the pedometers was recorded at the conclusion of each session.
2.5 Statistical analyses

Acknowledging that our study primarily concerns acceptability

and feasibility, the potential impacts of the Metabolic Clinic rolled

out in cottage A and B versus standard care in cottage C on the

metabolic parameters were explored. Baseline characteristics were

compared using Chi-squared tests for categorical variables and t-

tests for continuous variables. A series of paired-sample t-tests were

performed to assess the magnitude and significance of changes in

the five metabolic parameters before and three months after the

baseline measurements. For those enrolled into theMetFit program

(the intervention), in addition to the five metabolic parameters,

functional measures (squats, push up, 6MWT, SLB left, SLB right;

see Outcome measures above) were also examined for their

significance. Hypotheses were conducted at a significance level of

less than 0.05. All alternative hypotheses were two-sided. Analyses

were conducted using R Studio Version 4.
3 Results

3.1 Feasibility outcomes

3.1.1 Consumers’ attitudes and acceptability
The integration of streamlined screening, identification, and

intervention within the psychiatric recovery service has yielded

considerable interest and discussion among consumers at

the cottages.

Positive feedback gathered during MDT meetings, especially

from nursing unit managers, has indicated widespread acceptance

of the three-monthly screening approach. Consumers, initially

curious about the purpose of blood tests and waist measurements,

engaged in conversations prompted by brief psychoeducation

sessions with the nursing staff, fostering a discussion about MetS

and spreading the discussion among consumers in the cottages.
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This encouraged enquiries about their MetS status, associated risks,

and potential pharmacological options at their medical reviews.

The feasibility of MetS identification and referral for MetFit

were reported to be inclusive by adopting an MDT approach, as

consumers had individual needs, such as considering fluctuations in

their mental states and scheduling sessions during medication-

sensitive times and support worker visits. However, the MetFit

team was unable to accommodate individual requests for a

rescheduled program due to MetFit being a group intervention.

With these considerations in mind, the pre-intervention screening

identified 22 out of 35 consumers meeting the criteria of MetS;

while 7 were identified to be at risk of MetS. The MDT flagged 16

consumers to be suitable for the MetFit program and they were

invited to an information session.

Following the recruitment/information session, an initial cohort

of eight consumers expressed their intention to participate in

MetFit. The cottages were notified of their involvement, and staff

received instructions on how they could provide support during the

program. Prior to the program’s commencement, staff members

were requested to assist consumers in acquiring appropriate

clothing and footwear for the exercise activities. Additionally,

they were encouraged to remind consumers of the scheduled

sessions and provide motivation for regular attendance.

Half of the initially interested consumers chose not to proceed.

While one consumer expressed concerns about the program’s

duration and perceived difficulty, another attended only the initial

weeks before discontinuing. One consumer was reluctant to change

their designated days for external support, resulting in the clash of

their scheduled activities. Their motivation for engaging in the

program emerged as one of the key factors. Furthermore, one

consumer sustained a foot injury not related to the program

halfway through and therefore had to terminate.

A final sample size of four consumers successfully completed

the entire 12-week program. It is worth noting that they were female

and of ethnicity group A, with age ranging from 33 to 47.

The participants provided ongoing feedback throughout the

MetFit program. This qualitative feedback that was captured during

the intervention was clinically significant. The participants regularly

remarked how they felt better after the physical activity sessions. They

felt motivated seeing their step count increase each week and felt

stronger as they increased their repetitions when using the weights and

increased time on the treadmill and exercise bike. Allowing consumers

to choose the types of exercise and recreational activity improved their

sense of health ownership, participation and engagement. During the

MetFit program, they particularly enjoyed the exercise circuits and

boxing sessions as the group setting helped to boost their self-esteem

and improve their social connections with one another. Participants

were observed to positively encourage, motivate and compliment their

peers. The weekly incentives and smoothies received a positive

response as it contributed to their rewards and motivation and

provided the participants with an opportunity to implement the

theoretical skills they had learnt in a practical setting. Overall, the

intervention fostered an increased awareness of good physical health

and adopting positive lifestyle changes. The MDT worked together to

motivate and encourage participants during the 12 weeks.
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Participants’ enthusiasm for adopting a more active lifestyle

increased as a result of being involved in the intervention. A change

in behavior was evident when participants were punctual to exercise

sessions two days per week and did not require to be followed up by

staff facilitators on the day. Two participants were observed to wait

patiently outside the gymnasium each week in preparation for the

sessions to commence. Participants were receptive to constructive

feedback on their form when performing exercises and adjusted

their technique in accordance with the feedback they received. They

demonstrated an increased body awareness and actively sought

feedback from the Exercise Physiologist on whether they were

performing their exercises safely. Additionally, participants were

provided with pain education and in turn, developed a good

understanding of pain management and appropriate behaviors in

response to pain. Prior to the commencement of each exercise

session, participants notified the Exercise Physiologist of any new

areas of pain or discomfort. Where appropriate, the Exercise

Physiologist prescribed the participant with modified exercises

and specific exercises to help them self-manage.

At the graduation ceremony, one consumer provided a

handwritten thank you note (which they planned on reading at

the graduation ceremony) however decided to give it to the clinician

to read. They thanked the team for supporting her to be healthy and

believing in her. They were also proud to feel better, to have lost

weight and to have their clothes fitting comfortably. Participants

looked forward to group sessions and discussed healthy habits with

her cottage peers. Staff and Executive Team offered congratulations

and praise for their dedication and motivation over the 12 weeks.

3.1.2 Staff feedback
Having cue cards available for staff facilitated conversations

about metabolic health, aiding in the initial interest among the

consumers within the psychiatric recovery service. Collaboration

with the Endocrinology Department confirmed that the MetFit

Program aligned with current evidence-based guidelines,

emphasizing its structured approach and focus on fostering health

promotion while monitoring and enhancing metabolic outcomes.

Most consumers were already known to the MetFit clinicians

hence it was easier to establish rapport during the program.

However, operational challenges in obtaining blood samples and

accessing scales for weighing consumers could be impacted by

scales being used or taken away from the consult room.

During week 1, some resistance in completing baseline

functional measures among participants was observed. One

participant declined the 6-minute walk test, while another felt

self-conscious and initially refused the single leg balance

assessment. Acknowledging their discomfort, the clinicians

provided reassurance and assessments in adjacent room where

they felt more comfortable.

The enthusiasm and interest shown by the Executive team,

nursing unit managers, and allied health staff were keen to know if

the program would be rolled out to other units and cottages. The

observable positive impact and flow-on effects to other consumers

within the service might imply potential future expansions of

the program.
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3.1.3 MetFit evaluation forms
The fourMetFit participants rated each aspect of the program 5

out of 5. They agreed that the program significantly increase their

understanding of exercise and healthy eating, in turn improving

their confidence in managing their health and physical wellbeing.

Overall, they collectively rated the program as ‘excellent’. In the

final evaluation session, participants unanimously praised its

supportive environment and comprehensive approach.
3.2 Metabolic parameters comparing
between the Metabolic Clinic and control

Waist measurement, diastolic blood pressure, glucose, TG, and

HDL at baseline were comparable between the Metabolic Clinic

(cottage A and B; n=35) and control (cottage C; n=15) (Table 1).

Systolic blood pressure, however, was marginally greater in the

clinic (p=0.05; 128.69 mmHg, SD 12.71 in the clinic versus 119.36

mmHg, SD 15.00 in control). At follow up, all metabolic parameters

were comparable between the Metabolic Clinic and control.

In the Metabolic Clinic, there was a decrease in the paired

systolic blood pressure from the beginning to end of the study

period (p=0.05; mean difference -6.45 mmHg, SD 14.26) and a

significant decrease in the paired mean HDL (p=0.01; mean

difference -0.10 mmol/L, SD 0.15). In the control cottage, we did

not observe any significant difference in the paired metabolic

parameters. Additionally, no other metabolic parameter had a

significant difference (Table 2).
3.3 Metabolic parameters of
MetFit participants

The four participants enrolled in MetFit observed no

statistically significant change in any of the metabolic parameters

from beginning to end (Table 3). A mean decrease in waist

measurement of 3.78 cm (p=0.10; SD 3.16) is noted. A mean

decrease of 0.23 mmol/L (p=0.08; SD 0.17) was also observed

for triglycerides.

Three out of four participants met the criteria for metabolic

syndrome at baseline. After 12 weeks, the metabolic syndrome

status of each participant remained the same.
3.4 Diet questionnaire of
MetFit participants

There were improvements across the nutritional knowledge and

food intake habit sections. Participants were able to correctly

identify food sources related to nutrients such as healthy fats and

those with high sugar content. Self-reported food intake habits

improved and were closely aligned with the Australian Guide to

Healthy Eating (AGHE) across all domains including vegetable,

fruit and water intake. While there were increase in meal frequency

and no change in consumption of sugar sweetened drinks and
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takeaway meals, there were improvements in health consciousness

and quality of eating habits.
3.5 Functional outcome measures of
MetFit participants

There were statistically significant improvements in

participants’ maximal 60-second squat (p=0.02; mean increase
TABLE 1 Differences in the characteristics between treatment and
control cottages.

Characteristic Treatment with the
Metabolic Clinic:
Cottages A and B
(n = 35)

Control:
Cottage
C (n = 15)

P
value

Demographic Features#

Sex: Male 42.86% (15) 53.33% (8) 0.55

Sex: Female 57.14% (20) 46.67% (7)

Ethnicity Group A* 77.14% (27) 86.67% (13) 0.70

Ethnicity
Group B**

22.86% (8) 13.33% (2)

Baseline Metabolic Measurements$

Waist
circumference (cm)

112.33 (18.90) 111.40
(29.97)

0.91

Systolic blood
pressure (mmHg)

128.69 (12.71) 119.36
(15.00)

0.05

Diastolic blood
pressure (mmHg)

79.60 (13.99) 78.55 (8.58) 0.82

Glucose (mmol/L) 6.51 (2.57) 5.78 (1.23) 0.35

Triglycerides
(mmol/L)

1.85 (0.90) 1.98 (0.88) 0.67

High-density
lipoprotein
(mmol/L)

1.11 (0.31) 0.99 (0.21) 0.24

Follow-Up (12 weeks after baseline) Metabolic Measurements$

Waist
circumference (cm)

106.04 (23.22) 112.75
(15.17)

0.38

Systolic blood
pressure (mmHg)

118.68 (12.41) 117.08
(10.15)

0.70

Diastolic blood
pressure (mmHg)

76.73 (7.11) 72.77 (10.24) 0.19

Glucose (mmol/L) 5.91 (1.46) 5.71 (1.18) 0.66

Triglycerides
(mmol/L)

2.02 (0.95) 2.26 (0.94) 0.46

High-density
lipoprotein
(mmol/L)

1.01 (0.26) 1.34 (1.28) 0.24
front
#reporting proportion (n).
*A: Europids, Sub-Saharan Africans, Eastern Mediterranean and Middle East
(Arab) populations.
**B: South Asians, Chinese, Japanese, South and Central Americans.
$reporting mean (standard deviation).
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18.75, SD 7.63) and push up (p=0.07; mean increase 15.25, SD

10.81) tests (Table 3). Aerobic fitness measures varied between

participants and the mean change was not statistically significant

for any measure.

Narratively, there were improvements in maximum strength

testing for the upper and lower limbs. All participants increased

their output from baseline in both the maximal 60-second squat and

push up tests. In terms of aerobic fitness, one participant increased

their 6-minute walk distance by 54-meters which was considered to

be clinically significant. All participants achieved improvements

from baseline in their single-leg balance bilaterally.
4 Discussion

As far as the authors are aware, the implementation of an MDT-

led Metabolic Clinic with an intervention component in an

inpatient psychiatric unit has not been previously explored. We

described our unique approaches in this study. This service
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improvement initiative also received overall positive staff and

consumers’ acceptability and fostered encouraging attitude

towards physical health care within our psychiatric recovery

service. Albeit being a pilot study and the operational difficulties

as discussed above, it has shown that implementing a streamline

approach to screening, identification and intervention of MetS in

mental health rehabilitation units was preferred by the MDT and

the consumers alike. We acknowledged the final small sample size

of participants in MetFit (the intervention). Although our pilot

study only showed limited statistical significance in some

parameters of metabolic and functional measures, our findings

may indicate a real-life benefit to participants, who reported to be

moving more, eating healthier and feeling better as evident by the

functional and qualitative outcomes. Nevertheless, the high

prevalence of MetS in our pilot study cohort, also noted in the

existing literatures (3, 5, 10), has emphasized the importance of

addressing this condition among mental health consumers.

The emphasis of an MDT design in our Metabolic Clinic

specifically contributed to its comprehensive, holistic, and
TABLE 2 Paired metabolic measurements* by treatment and control cottages.

Treatment Cottages with the Metabolic
Clinic: Cottages A and B

Control Cottage: Cottage C Diff.

Measurement Pre Post Diff p Pre Post Diff p

Waist (cm) 112.33 (18.90) 106.04 (23.22) -2.85 (15.84) 0.41 111.40 (29.97) 112.75 (15.17) 2.22 (24.05) 0.79 0.36

Systolic blood pressure (mmHg) 128.69 (12.71) 118.68 (12.41) -6.45 (14.26) 0.05 119.36 (15.00) 117.08 (10.15) -4.20 (16.23) 0.43 0.24

Diastolic blood pressure (mmHg) 79.60 (13.99) 76.73 (7.11) -1.41 (15.42) 0.67 78.55 (8.58) 72.77 (10.24) -5.20 (9.90) 0.13 0.55

Glucose (mmol/L) 6.51 (2.57) 5.91 (1.46) -0.53 (2.67) 0.36 5.78 (1.23) 5.71 (1.18) 0.07 (0.95) 0.81 0.40

Triglycerides (mmol/L) 1.85 (0.90) 2.02 (0.95) 0.04 (0.48) 0.73 1.98 (0.88) 2.26 (0.94) 0.38 (0.88) 0.17 0.23

High-density lipoprotein (mmol/L) 1.11 (0.31) 1.01 (0.26) -0.10 (0.15) 0.01 0.99 (0.21) 1.34 (1.28) 0.35 (1.44) 0.42 0.12
frontier
*reporting mean (standard deviation).
TABLE 3 Characteristics before and after the Metabolic Clinic and the 12-week MetFit in N = 4 participants*.

Characteristic# Pre Post Difference P value

Waist (cm) 129.40 (35.14) 125.63 (34.92) -3.78 (3.16) 0.10

Systolic blood pressure (mmHg) 125.75 (6.18) 119.25 (12.84) -6.50 (16.66) 0.49

Diastolic blood pressure (mmHg) 83.50 (5.57) 76.25 (7.93) -7.25 (10.97) 0.28

Glucose (mmol/L) 7.95 (6.17) 5.25 (0.91) -2.70 (5.27) 0.38

Triglycerides (mmol/L) 2.15 (0.75) 1.93 (0.65) -0.23 (0.17) 0.08

High-density lipoprotein (mmol/L) 1.03 (0.34) 1.00 (0.37) -0.03 (0.10) 0.64

Squat 20.75 (4.86) 39.50 (7.55) 18.75 (7.63) 0.02

Push Up 20.00 (5.48) 35.25 (7.41) 15.25 (10.81) 0.07

6MWT (m) 304.67 (25.82) 287.75 (63.10) 1.00 (37.81) 0.97

SLB Left 5.00 (4.36) 13.13 (16.05) 11.00 (14.00) 0.31

SLB Right 4.00 (3.12) 12.00 (12.03) 8.00 (11.69) 0.36

Pedometer (steps) 114.33 (22.12) 937.33 (898.79) 823.00 (882.25) 0.25
*Three participants met the criteria for metabolic syndrome (MetS) at baseline, while one did not. After 3 months, the MetS status of each participant remained the same. It should further be
noted that all 4 participants were female and of ethnicity group A.
#reporting mean (standard deviation).
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collaborative care across the service. Vreeland (11) has highlighted

that people with serious mental illnesses fall through the gaps in the

healthcare system. This is often exacerbated by barriers to accessing

quality physical care, lifestyle interventions and early detection of

metabolic risks. He suggested a model where every individual’s

health status is consistently assessed, with monitoring protocols

established for those on antipsychotic medications and seamless

communication between behavioral health and primary care

providers. Other studies have also supported the importance of

interdisciplinary collaboration in addressing the complex health

needs of psychiatric patients (12, 13). The MDT-led nature of our

clinic could hence promote a culture of continuous improvement

within the recovery service and a sense of empowerment both for

the consumers and interprofessionally.

The role of the peer workers helped frame the clinic as a

personal journal towards their overall wellness. Using their lived

experiences, peer workers are uniquely positioned to build genuine

connections, inspire hope, and model recovery (14). Moreover,

their influence was evident in the recruitment phase, where they

offered authentic and relatable dialogues with potential participants.

Drawing from the experience of a community-based rehabilitation

service (15, 16), an expansion of their role might involve more

frequent check-ins during metabolic interventions to mitigate

feelings of the program being overwhelming and foster trust-

building. Additionally, peer workers could enhance staff

empowerment and collaboration during their involvement in

regular MDT debriefing and training sessions. However, Gillard

and Holley (17) summarized the potential challenges, highlighting

the complexities when the role of peer workers becomes indistinct,

misaligned with managerial perspectives, or when there is

insufficient organizational support for consumer recovery.

Some unique features of our Metabolic Clinic were the provision of

group sessions and the integration of an inpatient one-stop design,

facilitating coordination among different healthcare providers and

streamlining the pathway for metabolic care. Group-based

interventions have shown promise in improving lifestyle behaviors

and weight-loss programs in other studies, owning to inter- and intra-

personal processes within group dynamics (18). Further, an inpatient

integration of the Metabolic Clinic potentially allows for resource

optimization. Specifically in our rehabilitation setting, there can be a

considerable wait time to coordinate the community psychosocial needs

of consumers before they can be discharged. Although not specifically

shown in our pilot study, inpatient-initiated interventions could foster

consumers’ sustainable interest of healthy lifestyle in the community,

confirmed by qualitative data from other inpatient programs such as the

Keeping the Body in Mind program in a youth service (19). When

considering our clinic model’s transferability to other acute inpatient

services, a 12-week long inpatient program might not be feasible when

the admission and discharge turnover is significantly higher.

Communication with community services and timely referrals to

appropriate lifestyle interventions that address MetS might instead be

the focus in such a case.

Recognizing the challenges presented by a cohort of consumers

with chronic mental health conditions in a psychiatric rehabilitation

setting, it is important to highlight the impact of negative symptoms,

sedation and psychopathological manifestations on their engagement
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in our Metabolic Clinic. The observed low participation rates in the

program were suggested to be related to these factors, seconded by a

systematic review and meta-analysis regarding the barriers towards

exercises in severe mental illness (20). The review emphasized the

necessity for professional support in improving motivation, aligning

with our initial strategy to actively involve psychologists, pharmacists,

and medical officers in conducting motivational consultations and

providing lifestyle education even before the recruitment phase for

MetFit. This further indicates the need in adopting an MDT approach

to minimize motivational barriers and encourage greater participation.

Based on our pilot study, insights for future research and

implementation have been shed. Firstly, while our Metabolic

Clinic has demonstrated partial feasibility, a deeper evaluation

with more participants and a larger sample size would be

warranted, as currently we acknowledge that the data represent

the averages obtained in groups rather than that of an individual

participant, increasing the risk of a Type 1 error. Secondly, the

iterations of the clinic and longer-term health outcomes (i.e.

functional and metabolic markers) would be useful to determine

its clinical significance. Thirdly, collecting systematic qualitative

data on participants’ perspectives on the clinic via formal qualitative

methodologies would provide valuable information for the clinic’s

refinement and optimization. Lastly, although the limited sample

size of our pilot study has limited the generalizability of our

findings, the identified participatory challenges offer key insights

for the next steps. As noted above, challenges such as perceived

program length, fostering motivation throughout MetFit,

coordinating external support services during the 12-week

program, and streamlining communication across participating

cottages have implied room for improvement (21).

Our pilot study in establishing a unique streamline approach to

metabolic health in the recovery service has provided some insights

in providing specific, fit-for-purpose, motivational care to this

cohort of consumers living with mental illness. The collaborative

and consumer-centered approach of the clinic, combined with its

MDT-led design and integration with existing services, showcases

the potential for sustainable care delivery. The ongoing

commitment to consumer-centered physical care and the culture

of collaboration fostered by the clinic could serve as guiding

principles for the future development and incorporation of

physical health care in psychiatric services.
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Does physical activity influence 
health behavior, mental health, and 
psychological resilience under the 
moderating role of quality of life?
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Background: Physical activity significantly influences health-related behaviors, 
encompassing physical and mental well-being. Physical activity has been linked 
to enhancing health behavior, mental health, and psychological resilience. The 
current study is based on participants who were active in physical activity to 
improve health and well-being.

Objectives: To examine the influences of physical activity on health behavior, 
mental health, and psychological resilience, considering the moderating role of 
quality of life.

Method: A thorough cross-sectional online survey was conducted from April 
15, 2023, to October 15, 2023. The survey was comprehensive and lasted for 
six months. The online poll received more than one thousand responses under 
convenience sampling. The selection criteria for the study were above 21  years 
old, and participants were active in physical activity to improve health and well-
being. The collected data were analyzed using appropriate statistical SPSS-25 
and SmartPLS 4.0 software to investigate the proposed research paradigm.

Results: SEM results of model 1 (direct coefficients) show that PA has a positive 
effect on HeB, MeH, PsR, HeB on MeH, HeB on PsR. Out of six (in model 2), 
four moderating effects of QOL were significant, and two were statistically 
insignificant.

Conclusion: It has been observed that the quality of life has a moderating 
role in the relationships between physical exercise and several aspects, such 
as psychological resilience, mental health, and health-related behavior. It is 
imperative to emphasize the importance of fostering consistent engagement in 
physical activity to cultivate a well-balanced and health-conscious way of life.

KEYWORDS

exercise, health functioning, structural equation modeling, enhancement, relationship

1 Introduction

Participating in consistent physical activity is crucial for maintaining optimal physical 
and mental health. Regular engagement in rigorous physical activity is necessary. Numerous 
empirical investigations have indicated that constant physical activity substantially impacts 
psychological resilience, mental well-being, and behavioral patterns, among other 
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health-related attributes. Marashi et  al. (2021) emphasized the 
significance of psychological assistance in addressing obstacles to 
physical activity during challenging circumstances, such as the 
COVID-19 epidemic. Additionally, they discussed the potential 
positive impact of exercise on mental well-being. Inquiry has time-
honored constructive correspondence amid regular arrangement in 
physical activity and enhanced mental well-being. Regular physical 
activity is multifaceted since it impacts various aspects of an 
individual’s health and overall well-being (Menhas et al., 2021). The 
association between exercise and beneficial health outcomes has 
captured the attention of scientists. In a study conducted by Guo 
et al., it was observed that there was a negative correlation between 
the prevalence of diabetes and higher levels of physical activity, even 
after accounting for the influence of air pollution. The study provides 
additional evidence to support the beneficial impact of regular 
physical activity on overall well-being (Herbert, 2022).

Evaluating regular exercise’s impact on physical well-being and 
emotional satisfaction is paramount. It is widely recognized that 
regular physical activity is crucial in preventing and managing 
chronic illnesses (Saqib et al., 2020). It has also been proved that 
those who participate in consistent physical activity experience 
enhancements in their mental health and overall well-being. The 
encouragement of physical activity has long been recognized as a 
fundamental component in managing mental health disorders 
(Coyle et al., 2021; Barrera et al., 2022). Less physical exercise and 
more sedentary behavior are linked to health problems like 
depression, anxiety, and tension. A link between resiliency, mental 
health, and physical exercise has been found in older people. 
Maintaining a physical activity routine might help people be more 
mentally resilient (Reyes-Molina et  al., 2022; Wermelinger Ávila 
et al., 2022).

Multiple studies have demonstrated that participation in physical 
activity directly impacts mental health, enhancing individuals’ outlook 
and emotional state. Physical exercise has been found to have many 
beneficial effects on an individual’s mental well-being. Research has 
indicated that this activity has the potential to enhance subjective well-
being, mitigate stress and negative emotions, and enhance cognitive 
abilities. Engagement in sports and physical activity is associated with 
evident psychological, social, and physiological advantages. Initiating 
involvement at an early age and sustaining an active lifestyle yield 
enduring benefits for physical and mental well-being (Dai and 
Menhas, 2020; Duncan et  al., 2020; Sang et  al., 2021; Wei and 
Liu, 2023).

The significant impact of habitual physical activity on 
psychological resilience, mental health, and health behavior is the 
imperative of providing enough support for such activity to promote 
overall well-being (Feller et al., 2021). Both social and psychological 
factors play a significant influence in forming health-related habits. 
The inclusion of psychological elements in wellness efforts holds 
particular significance. It has been shown that aerobic and strength 
training routines can improve mental health and brain function (Fan 
et al., 2023).

2 The rationale of the study

Individuals across various age groups and with diverse physical 
capabilities might benefit significantly from consistent physical 

exercise. The significance of engaging in home-based exercise to 
prevent the decline of muscle mass associated with aging has been 
emphasized (Feller et al., 2021; Barrera et al., 2022). Physical activity 
significantly influenced health-related behaviors, encompassing 
physical and mental well-being, throughout diverse age cohorts and 
communities. Ensuring a harmonious equilibrium in an individual’s 
level of physical activity is therefore paramount for promoting mental 
well-being. Moreover, scholarly investigations exploring the 
correlation between physical activity and mental resilience have 
revealed that the latter positively impacts the former (Yang et al., 
2022; Brito et al., 2023). It is often known that physical activity plays 
a significant role in enhancing overall well-being. In addition to 
improving physical health, physical activity also has a significant 
impact on psychological resilience and mental well-being. Despite 
the established advantages, there aren’t many studies investigating 
these relationships and considering quality of life as a moderating 
factor. For this reason, a deeper understanding of the complex 
relationships (See Figure 1) between these variables is needed. This 
study intends to close this gap by examining the influences of physical 
activity on health behavior, mental health, and psychological 
resilience, considering the moderating role of quality of life. The 
research indicates that regular physical activity has been associated 
with positive effects on the brain, including improvements in mood, 
cognitive performance, and the generation of markers related to 
synaptic plasticity and neurotrophic factors (Nowacka-Chmielewska 
et al., 2022). It has been emphasized that regular physical exercise in 
the first few years of life is crucial for healthy mental and physical 
development (Feller et al., 2021). Empirical research indicates that 
health behavior, mental health, and psychological resilience are 
significantly influenced by physical activity, psychological resilience, 
and quality of life, all of which are interrelated (Felipe et al., 2020; 
Sang et al., 2021). The current research has focused on the interaction 
between physical exercise, psychological resilience, mental health, 
and the moderating effect of quality of life. More evidence that the 
impact of physical activity on mental health may vary depending on 
activity level comes from a study that found a linear association 
between mental health variables and physical activity within a 
particular activity range (Shimura et al., 2023).

3 Hypothesis operationalization

3.1 Direct effects

Regular physical activity has been widely regarded as a compelling 
rationale for embracing a lifestyle that promotes overall well-being 
and substantially enhances one’s standard of living (Dai et al., 2021). 
There is a correlation between health behaviors and regular 
engagement in physical activity. The assertion is that health-related 
behaviors like regular physical activity tend to develop into habitual 
patterns over time due to repeated decision-making and 
implementation. Multiple research studies have substantiated the 
positive impacts of physical exercise on mental well-being (Dai and 
Menhas, 2020; Duncan et al., 2020; Saqib et al., 2020). Moreover, a 
positive correlation exists between increased levels of daily exercise, 
also known as habitual physical activity (HPA), and enhanced aerobic 
performance and an extended lifespan (Ma et al., 2021; Welsner et al., 
2021). Consistent participation in physical activity yields 
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enhancements in both bodily and mental well-being, with the 
adoption of additional health-enhancing practices and reduced 
susceptibility to chronic ailments (Saqib et al., 2020). The proposition 
that a correlation exists between consistent physical activity 
participation and heightened mental well-being levels has garnered 
significant attention in contemporary research. So, the given below 
hypotheses were developed;

H1: Physical activity positively associated with health behavior

H2: Physical activity positively associated with mental health

Physical activity in one’s free time is crucial to one’s mental and 
physical well-being. A consistent fitness regimen can contribute to 
the enhancement of an individual’s mental resilience. Teens with 
greater physical activity tend to have healthier mental states (Saqib 
et  al., 2020). It has been shown that consistent participation in 
physical activity is linked to heightened resilience to stress in both 
mental and physical aspects (Saqib et al., 2020; Sang et al., 2021; Fan 
et al., 2023). Greater effects can be expected from strenuous physical 
activity (Dai and Menhas, 2020; Duncan et al., 2020; Saqib et al., 
2020). Xu et al. (2021) discovered that exercise increased people’s 
resilience by satisfying fundamental psychological demands. 
Similarly, Lin et  al. (2022) found a positive association between 
physical activity and self-esteem, psychological resilience, and 
interpersonal flexibility indicators in Chinese adolescents. A 
substantial body of empirical research supports the proposition that 
consistent participation in physical activity is positively associated 
with psychological resilience. So, the given below hypotheses 
were developed;

H3: Physical activity positively associated with 
psychological resilience

H4: Health behavior positively associated with mental health

Healthy behaviors can positively impact an individual’s 
emotional well-being (Dai and Menhas, 2020; Duncan et al., 2020; 
Saqib et al., 2020). Multiple investigations have provided evidence 
in support of this concept. An exemplary cross-sectional study was 
undertaken in the United Kingdom following the implementation 

of social distancing measures throughout the COVID-19 pandemic. 
In addition, Jacob et  al. (2020) discovered a positive association 
between regular physical exercise and enhanced psychological well-
being among participants from the general community in the 
United Kingdom. The study found a correlation between changes in 
physical activity levels among Danish university students during the 
COVID-19 pandemic and their mental health, indicating that 
maintaining a consistent physical activity routine is essential for 
promoting mental well-being (Petersen et al., 2023). Furthermore, 
research has indicated that students who engage in health-related 
programs demonstrate a higher propensity to pursue knowledge on 
mental health actively (Bożek et al., 2020). One plausible reason for 
this correlation is the provision of knowledge regarding the 
identification of symptoms associated with mental illness and the 
subsequent implementation of appropriate treatment strategies. So, 
the given below hypotheses were developed;

H5: Health behavior positively associated with 
psychological resilience

H6: Mental health positively associated with 
psychological resilience

3.2 The moderating effect of QOL

Studies have also examined the correlation between physical 
activity and quality of life in newborns, adolescents, and older adults 
regarding health-related quality of life (Moeini et al., 2021; Qin et al., 
2021). The quality of life influences the relationship between physical 
activity and health behavior. Numerous research studies have 
supported that regular physical activity yields significant advantages 
for well-being and general life satisfaction (Dai and Menhas, 2020; 
Saqib et al., 2020; Fan et al., 2023). The empirical evidence supports 
that physical activity positively impacts physical and mental health 
and well-being (Dai and Menhas, 2020; Duncan et al., 2020). People 
also reported that being more active is linked to better general 
health, a higher standard of living, and fewer signs of depression and 
anxiety (Sang et al., 2021). Self-efficacy, general quality of life, and 
mental health were also positively related. Better mental health is 
linked to a higher quality of life (Bożek et al., 2020). Based upon the 

FIGURE 1

Conceptual framework.
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above arguments, it is assumed that “quality of life” positively 
moderates the relationship between physical activity, health 
behavior, and mental health. So, the given below hypotheses 
were developed;

H7: Quality of life positively moderates the relationship between 
physical activity and health behavior

H8: Quality of life positively moderates the relationship between 
physical activity and mental health

H9: Quality of life positively moderates the relationship between 
health behavior and mental health

Quality of life has a positive moderating effect on the association 
between physical activity and psychological resilience. The 
relationship between several factors and happiness is mediated by 
mental health (Fan et  al., 2023). According to existing research, 
evidence supports that the “quality of life” factor has a constructive 
role in influencing the connection between regular physical activity 
and psychological resilience (Dai and Menhas, 2020; Saqib et al., 
2020; Fan et al., 2023). Moreover, a research investigation carried out 
on individuals with physical disabilities revealed that the relationship 
between internalized stigma and psychological quality of life was 
mediated by resilience (Silván-Ferrero et  al., 2020). Moreover, a 
research investigation conducted during the COVID-19 pandemic 
examined the impact of psychological resilience on the association 
between anxiety response, organizational commitment, and the 
quality of life among healthcare professionals (Son et al., 2022). The 
potential moderating effect of quality of life has also been 
investigated concerning the association between health-related 
quality of life and physical activity. The results of this study indicate 
a strong and persistent correlation between psychological resilience 
and quality of life, including many demographic characteristics and 
life conditions. There exists a body of evidence suggesting that 
engaging in exercise has a positive impact on health-related quality 
of life. However, additional research is required to ascertain the 
mechanisms and factors that moderate this relationship. So, the 
given below hypotheses were developed;

H10: Quality of life positively moderates the relationship between 
health behavior and psychological resilience

H11: Quality of life positively moderates the relationship between 
mental health and psychological resilience

H12: Quality of life positively moderates the relationship between 
physical activity, psychological resilience

4 Materials and methods

The study was carried out in China as part of the ongoing inquiry. 
The ethical principles outlined in the Helsinki Declaration of the 
World Medical Association were adhered to throughout the entirety 
of the research that was carried out for this particular study. The ethics 
committee of Hunan City University approved the study. Everyone 

who participated in the research project gave their informed consent 
after knowing the purpose of the study.

4.1 Study design and participants

A cross-sectional online survey was conducted from April 15, 
2023, to October 15, 2023. The survey was comprehensive and lasted 
for six months. The online poll received more than one thousand 
responses under convenience sampling. After carefully performing the 
data quality check, a total of 743 responses (See Table 1) were selected 
for the data analysis (Faul et al., 2009). Further, the selection criteria 
for the study were above 21 years old, and participants were active in 
physical activity to improve health and well-being.

The study’s participant demographics, comprising 743 
individuals, reflect a balanced gender distribution, with 387 
participants identifying as male (52.09%) and 356 as female 
(47.91%). Age distribution reveals a diverse representation across 
different age groups. Notably, participants aged 21–25 constitute 
15.34%, followed by 26–30 (14.54%), 31–35 (14.94%), 36–40 
(14.00%), 41–45 (13.86%), 46–50 (14.00%), and those aged 51 and 
above at 13.32%. Educational backgrounds vary among participants, 
with 22.75% having completed high school, 25.44% being college 
graduates, 26.65% holding university degrees, and 25.17% falling 
into the ‘Others’ category. Marital status is diverse, including 27.05% 
single individuals, 25.71% married, 25.30% divorced, and 21.94% 
widowed. In terms of occupation, participants are engaged as self-
employed (31.90%), government employees (33.38%), and students 
(34.72%).

4.2 Survey measures

The researchers designed a self-administered questionnaire based 
on the previous study’s literature and data collection instruments to 
acquire the primary data. Before administering the final survey, a 
preliminary assessment (a pilot test) with a sample size of 25 
participants was conducted to determine the response rate. Following 
the completion of the pilot study, the questions were subjected to a 
series of edits to achieve the maximum possible number of responses. 
The questionnaire included both closed-ended and open-ended 
questions, in addition to items based on a Likert scale. The survey 
measures are used to collect the data for the current study.

4.2.1 Physical activity
Regular physical exercise affects mental health, health behavior, 

psychological resilience, and quality of life. The association between 
regular physical exercise and its impact on health behavior, mental 
health, and psychological resilience must be investigated further to 
understand the relationship between them better. The scale was 
adopted from the study (Saqib et al., 2020). A five-point Likert scale 
(almost every day, four to five days every week, three days per week, 
one to two days per week, and sometimes) was used to measure the 
physical activity of the study participants (walking outside for exercise, 
walking with a pet; engage in light activities such as bowling, billiards, 
golf with a cart, and shuffleboard; engage in moderate activities such 
as doubles tennis, dancing, hunting, and skating; engage in strenuous 
activities such as jogging, swimming, and cycling; and engaging in 
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social activities such as book club, museum visiting, and green 
park visiting).

4.2.2 Health behavior
Health behavior describes individuals’ activities and decisions 

concerning their health. The health-related practices of the elderly 
population in China have changed with time, influenced by many 
factors (Dai et al., 2021; Fan et al., 2023). Health behavior technology 
engagement can be  divided into two distinct components, which 
collectively measure the effectiveness of digital interventions aimed at 
modifying behavior: health behavior engagement and behavior 
change intervention engagement (Cole-Lewis et al., 2019; Fang et al., 
2022). The scale was adopted from the study (Fan et al., 2023). A five-
point Likert scale (strongly disagree, disagree, neutral, agree, and 
strongly agree) was used to measure the study participant’s 
health behavior.

4.2.3 Quality of life
Numerous research studies have established a correlation 

between exercise and life satisfaction (Saqib et al., 2020; Sang et al., 
2021; Fan et al., 2023). The positive impacts of physical exercise on 
various health-related quality-of-life indices demonstrate that 
consistent participation can enhance the well-being and satisfaction 
of important subpopulations (Dai et al., 2021; Fan et al., 2023). A 
five-point Likert scale (poor, fair, good, very good, and excellent) 
was used to measure the quality of life of the study participants 
(mental health over the past four weeks, physical health over the 
past four weeks, psychiatric consultation, participation in social, 
community, and civic activities and overall well-being). Quality of 

life and health-related quality of life (HRQoL) are linked to exercise 
(Saqib et al., 2020).

4.2.4 Mental health
The impact of consistent physical activity on a person’s mental 

health and psychological resilience is a topic that has garnered much 
attention from researchers working in health and psychology (Fan 
et  al., 2023). Participating in physical activity has been shown in 
multiple studies to positively impact various aspects of health and 
well-being, which points to the importance of this connection (Saqib 
et al., 2020). The scale was adopted from the study (Fan et al., 2023). 
A five-point Likert scale (none of the time, rarely, some of the time, 
often, and all the time) was used to measure the study participant’s 
health behavior (feeling optimistic about the future, feeling useful, 
feeling relaxed, dealing with problems well, thinking clearly, feeling 
close to other people and able to make up my mind about things).

4.2.5 Psychological resilience
The presence of psychological resilience as a moderator in the 

relationship between life satisfaction and the elderly sheds light on the 
significant role that quality of life plays as a mediator in the connection 
between regular physical exercise and its impact on mental well-being 
(Zheng et  al., 2020). According to the concept of psychological 
resilience proposed by De Terte et al. (2014), participation in physical 
exercise is an essential component that should be included. A five-
point Likert scale (completely disagree, disagree, neutral, agree, and 
completely agree) was used to measure the study participant’s health 
behavior (confidence in myself, ability to adjust to difficult situations, 
ability to preserve, easily pick up after setbacks, resilient, unexpected 

TABLE 1 Study participant’s demographic characteristics (N-743).

Variables Categories Frequency/Percentage

Gender Male 387 (52.09%)

Female 356 (47.91%)

Age 21–25 114 (15.34%)

26–30 108 (14.54%)

31–35 111 (14.94%)

36–40 104 (14.00%)

41–45 103 (13.86%)

46–50 104 (14.00%)

51+ 99 (13.32%)

Education High school graduate 169 (22.75%)

College graduate 189 (25.44%)

University graduate 198 (26.65%)

Others 187 (25.17%)

Marital status Single 201 (27.05%)

Marred 191 (25.71%)

Divorced 188 (25.30%)

Widowed 163 (21.94%)

Occupation Self-employed 237 (31.90%)

Government Employee 248 (33.38%)

Students 258 (34.72%)
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problems can cope, myself appreciate, same time can handle a lot and 
believe in myself).

4.3 Data analysis

Descriptive statistics were computed using the SPSS-25 software 
to outline the characteristics of the study sample, comprised of 743 
individuals who participated in the research. The present investigation 
employed structural equation modeling (SEM) with the assistance of 
the SmartPLS 4.0 software to investigate the proposed research 
paradigm. It was decided to use the SEM technique, specifically the 
partial least squares (PLS) method, to analyze the structures and 
the indicators. For the aim of putting the model through its paces, the 
SEM methodology is put to use. Examining the factor loadings 
connected with each construct and determining whether or not 
discriminant and convergent validity are present are the steps that 
need to be taken to arrive at the usual values for variance extraction. 
As a consequence of this, a multivariate analytic approach is utilized 
to investigate the interrelationships that exist between the variables 
that comprise the conceptual model.

5 SEM analysis

5.1 Measurement reliability and validity

To verify the moderating effect of QOL, we prepared two different 
structural models (Model 1 = structural model excluded QOL’s effect; 
Model 2 = structural model included QOL’s effect). In measuring the 
proposed models, factor analysis was used to measure the construct’s 
reliability and validity through smartPLS 4.0 statistical software 
(Henseler et al., 2016). Before factor analysis, the standardized squared 
mean squared residual (SRMR), unweighted minimum squares 
discrepancy (d_ULS), geodetic discrepancy (d_G), Chi-square [X 
(Barrera et  al., 2022)], and normed fit index (NFI) values were 
calculated to measure the fitness of M1 and M2. The calculated values 
of SRMR, d_ULS, d_G, [X (Barrera et  al., 2022)], and NFI were 
acceptable and within the limit (See Table 2). Model fitness calculation 
provided saturated values, which imply the model acceptance for the 
structural equation modeling (Browne and Cudeck, 1993). To measure 
the reliability of constructs, Values for composite reliability (rho_a and 
rho_c), average variance extracted (AVE), and Cronbach’s alpha of 
each construct were calculated (See Table 3). In both models, the 
calculated values for CRs were more than the 0.7 threshold, AVEs 
were above the 0.50 threshold, and Cronbach’s alpha values were more 
than the 0.7 threshold (Carmines and Zeller, 1979). To measure the 

validity of constructs, we  employed convergent and discriminant 
validity tests through AVEs. Convergent validity (CV) focuses on 
concept similarities, and discriminant validity (DV) focuses on 
differences (Cheung and Wang, 2017). AVEs index was used to assess 
CV, and calculated values were sufficient to confirm CV. Fornell–
Larcker ratio and Heterotrait–Monotrait ratio of correlations (HTMT) 
standards were employed for DV confirmation. For the Fornell–
Larcker ratio, the square root of AVEs was compared with inter-
correlation values (See Table 4). All inter-correlations were lower than 
the square root of AVEs, which is sufficient for DV confirmation 
(Cheung and Wang, 2017). Further, variance inflation factor (VIF) 
values were examined for multicollinearity issues. The threshold for 
VIFs is <5.0, indicating that data have no multicollinearity problem.

5.2 Hypotheses testing

The structural equation modeling (SEM) technique examined the 
proposed hypotheses through the smartPLS 4.0 statistical package. 
Before running analyses, all constructs were standardized through 
factor analysis. In SEM analysis, path coefficients (β), standard 
deviation, p-values, and T-values were extracted to decide the 
acceptance or rejection of each hypothesis (Table  5). Six direct 
hypothetical paths, as well as six moderating paths, were tested. Where 
the path coefficient is the effect (change for every 1 unit) of the 
predictor on the outcome variable, the significance level is linked with 
the p-value. In structural model 1, six direct hypothetical paths were 
tested (See Figure  2), and the QOL concept was employed as a 
moderator (having six moderating hypothetical paths) in structural 
model 2 (See Figure 3 and Table 5).

SEM results show that PA has a positive effect on HeB with 
(M1 =  0.660 β-value, 19.031 t-value, and p = < 0.000 and Model 
2 = 0.512 β-value, 11.472 t-value, and p = < 0.000) which supported to 
hypothesis (H1). The results for H2 indicate that the proposed 
hypothesis confirms the positive effect of PA on MeH with (model 
1 = 0.554 β-value, 4.967 t-value, and p = < 0.000 and Model 2 = 0.159 
β-value, 3.762 t-value, and p = < 0.000). The calculated coefficients (β), 
t-value, and p-value [β = 0.196, T = 6.195, p = < 0.000 (model 1) and 
β = 0.175, T = 5.237, p = < 0.000 (Model 2)] for the effect of PA on PsR 
which show confirmation of hypothesis (H3). The effect of HeB on 
MeH (H4) was statistically supported with (Model 1 = 0.539 β-value, 
12.232 t-value, and p = < 0.000 and Model 2 =  0.460 β-value, 
9.861 t-value, and p = < 0.000). According to the SEM outcomes, HeB 
has a positive effect on PsR in the structural model 1 with β = 0.476, 
T = 12.775, p = < 0.000, and on PsR in the structural model 2 the 
β = 0.447, T = 11.347, p = < 0.000, that supported to hypothesis (H5). 
For hypothesis (H6), the SEM analysis claimed a significant positive 

TABLE 2 Model fitness for M1 and M2.

Fit indices Structured model 1 Structured model 2

Standardized squared mean squared residual (SRMR) 0.061 0.061

Unweighted minimum squares discrepancy (d_ULS) 1.539 1.858

Geodetic discrepancy (d_G) 0.438 0.498

Chi-square 1743.356 1998.463

Normed fit index (NFI) 0.849 0.848
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effect of MeH on PsR with (Model 1 = 0.164 β-value, 4.793 t-value, and 
p = < 0.000 and Model 2 = 0.166 β-value, 4.262 t-value, and p = < 0.000).

According to SEM analysis, the six direct effects among PA, HeB 
MeH, and PsR are different in structural model 1 from model 2, which 
shows a moderating role of QOL. Out of six, four moderating effects 
of QOL were significant, and two were statistically insignificant. For 
example, the moderating effect of QOL on the relationship between 
PA and HeB significantly existed with β = 0.062, T = 2.444, and 
p = < 0.05, which confirms hypothesis (H7). The results for hypothesis 
(H8) and (H9) indicate the insignificance of moderating effects of 
QOL for PA➔MeH and HeB➔MeH with β = −0.054, T = 1.394, 
p = 0.164 as well as β = 0.047, T = 1.579, p = 0.114 values. The 
moderating effect of QOL on the relationship between HeB and PsR 

is significant and supported hypothesis (H10) with β = 0.084, T = 2.041, 
p = < 0.05 values. For hypothesis (H11), The calculated coefficients (β), 
t-value, and p-value are β = −0.116, T = 2.336, and p = < 0.05, showing 
the confirmation of the moderating effect of QOL on 
MeH➔PsR. Lastly, the moderating effect of QOL (H12) on the linkage 
between PA and PsR was significantly supported with β = −0.087, 
T = 2.443, p = < 0.05.

6 Discussion

Engaging in regular physical activity has a beneficial effect on 
health-related behaviors, mental well-being, and psychological 

TABLE 3 Factor analysis.

Items PA HeB MeH PsR QoL VIF Cronbach’s 
alpha

Composite 
reliability 
(rho_a)

Composite 
reliability 
(rho_c)

Average 
variance 

extracted (AVE)

PA1 0.825 0.537 0.444 0.488 −0.412 2.062

0.866 0.867 0.903 0.652

PA2 0.803 0.544 0.422 0.479 −0.418 1.878

PA3 0.788 0.503 0.456 0.495 −0.390 1.780

PA4 0.794 0.505 0.460 0.453 −0.410 1.841

PA5 0.825 0.572 0.453 0.502 −0.410 2.030

HeB1 0.528 0.748 0.531 0.548 −0.399 1.508

0.801 0.802 0.862 0.556

HeB2 0.470 0.766 0.512 0.569 −0.415 1.583

HeB3 0.514 0.745 0.487 0.540 −0.351 1.508

HeB4 0.480 0.748 0.485 0.526 −0.383 1.545

HeB5 0.466 0.721 0.474 0.467 −0.356 1.478

MeH1 0.470 0.529 0.805 0.495 −0.392 2.117

0.900 0.901 0.921 0.626

MeH2 0.441 0.509 0.795 0.454 −0.414 2.053

MeH3 0.412 0.567 0.780 0.472 −0.370 1.990

MeH4 0.445 0.554 0.781 0.469 −0.428 1.947

MeH5 0.441 0.526 0.798 0.456 −0.428 2.084

MeH6 0.439 0.522 0.799 0.464 −0.394 2.078

MeH7 0.414 0.493 0.777 0.451 −0.378 1.945

PsR1 0.630 0.746 0.622 0.750 −0.488 1.877

0.906 0.918 0.923 0.574

PsR2 0.468 0.531 0.462 0.859 −0.438 3.820

PsR3 0.426 0.504 0.439 0.832 −0.416 3.493

PsR4 0.461 0.530 0.463 0.861 −0.428 3.755

PsR5 0.445 0.553 0.417 0.790 −0.379 2.618

PsR6 0.252 0.278 0.263 0.616 −0.274 1.765

PsR7 0.377 0.456 0.402 0.741 −0.381 2.460

PsR8 0.406 0.435 0.396 0.692 −0.384 1.799

PsR9 0.462 0.617 0.411 0.636 −0.366 1.498

QoL1 −0.366 −0.381 −0.361 −0.413 0.781 1.715

0.812 0.811 0.869 0.570

QoL2 −0.382 −0.350 −0.361 −0.376 0.760 1.651

QoL3 −0.359 −0.370 −0.419 −0.345 0.765 1.662

QoL4 −0.420 −0.429 −0.390 −0.442 0.727 1.427

QoL5 −0.374 −0.393 −0.379 −0.425 0.741 1.509

Bold values are factor loadings; PA, Physical activity; HeB, Health behavior; MeH, Mental health; PsR, Psychological resilience; QoL, Quality of life.
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resilience. Numerous studies have shown that frequent and strenuous 
physical activity positively affects a person’s health and well-being in 
general (Saqib et al., 2020; Sang et al., 2021; Fan et al., 2023). There is 
a correlation between regular physical activity and improvements in 
one’s mental well-being, psychological resilience, and total subjective 

well-being (Feil et al., 2021; Peng et al., 2022). Our study also found 
similar results that regular physical activity positively impacts mental 
well-being and psychological resilience. Regular physical activity is 
connected with good outcomes for health behavior, such as increased 
self-efficacy and positive affective appraisals. Regular physical activity 

TABLE 4 Discriminant validity.

Constructs PA HeB MeH PsR QoL

Heterotrait–Monotrait ratio (HTMT) – matrix

PA 1.000

HeB 0.791 1.000

MeH 0.627 0.787 1.000

PsR 0.652 0.801 0.631 1.000

QoL 0.601 0.631 0.592 0.607 1.000

Fornell–Larcker criterion

PA 0.807

HeB 0.660 0.746

MeH 0.554 0.669 0.791

PsR 0.599 0.712 0.589 0.758

QoL −0.505 −0.512 −0.507 −0.533 0.755

95% CI-upper limits 0.429 0.467 1.601 1.380 0.542

95% CI-lower limits −0.208 −0.228 −0.881 −0.728 −0.285

The diagonal bold values are under the root of AVEs: PA, Physical activity; HeB, Health behavior; MeH, Mental health; PsR, Psychological resilience; QoL, Quality of life.

TABLE 5 SEM results.

Path coefficients Original sample (O) Standard deviation 
(STDEV)

T statistics (|O/
STDEV|)

p-values

Structural model 1

PA → HeB 0.660 0.035 19.031 0.000

PA → MeH 0.554 0.040 4.967 0.000

PA → PsR 0.196 0.032 6.195 0.000

HeB → MeH 0.539 0.044 12.232 0.000

HeB → PsR 0.476 0.037 12.775 0.000

MeH → PsR 0.164 0.034 4.793 0.000

Structural model 2

PA → HeB 0.512 0.045 11.472 0.000

PA → MeH 0.159 0.042 3.762 0.000

PA → PsR 0.175 0.033 5.237 0.000

HeB → MeH 0.460 0.047 9.861 0.000

HeB → PsR 0.447 0.039 11.347 0.000

MeH → PsR 0.166 0.039 4.262 0.000

QoL × HeB → MeH 0.047 0.030 1.579 0.114

QoL × HeB → PsR 0.084 0.041 2.041 0.041

QoL × PA → HeB 0.062 0.025 2.444 0.015

QoL × PA → MeH −0.054 0.039 1.394 0.164

QoL × PA → PsR −0.087 0.036 2.443 0.015

QoL × MeH → PsR −0.116 0.049 2.336 0.020

PA, Physical activity; HeB, Health behavior; MeH, Mental health; PsR, Psychological resilience; QoL, Quality of life.
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as part of one’s routine and way of life might help strengthen one’s 
mental resilience. Psychological resilience can modify the effect of 
stress and anxiety on the overall quality of life (Liu et al., 2022). The 
habit formation hypothesis provides a useful framework for analyzing 
the impact of regular participation in physical activity on 
psychological well-being, psychological resilience, and behaviors that 
are beneficial to one’s health (Hagger, 2019). A significant link exists 
between regular physical activity and improved psychological well-
being, psychological resilience, and positive health behaviors 
(Menhas et al., 2023).

Participating in regular and enough physical activity benefits an 
individual’s overall health. Physical activity can improve several facets 
of mental well-being (Liu et  al., 2022; Menhas et  al., 2023). Our 
findings are similar: physical activity benefits one’s general well-being 
and contentment with life. Resiliency can change the relationship 
between the consequences of one’s physical and mental health. In 
addition, a resilient mindset can reduce the risk of health problems 
and improve general well-being (Moore et al., 2015). Regular physical 
activity yields significant health benefits and mitigates the likelihood 
of chronic illness occurrence (Saqib et al., 2020). The correlation 

between regular physical activity and enhanced mental health, 
alongside its physiological advantages, has been shown in our 
findings. The association between consistent engagement in physical 
activity and several dimensions of quality of life, including 
psychological well-being, mental health, and overall quality of life, 
has been found. Similar results were reported by Park and Park 
(2022) that physical activity positively impacts psychological well-
being, mental health, and overall state of being. Furthermore, a 
scholarly investigation by Lyons et al. (2020) examined the impact of 
COVID-19 on the psychological well-being and adaptive strategies 
employed by medical students in Australia. The results of this study 
underscore the significance of physical exercise in mitigating stress 
levels and promoting general well-being.

Promoting healthy behaviors such as seeking knowledge, 
participating in physical exercise, and adhering to a well-balanced 
diet to enhance mental well-being is vital for quality of life. The 
study conducted by Oftedal et  al. (2019) revealed a positive 
correlation, like our findings, between better behavior patterns and 
many beneficial outcomes, including a decrease in psychological 
distress, an enhancement in self-rated health, and an overall 

FIGURE 2

SEM results for structural model 1.

FIGURE 3

SEM results for structural model 2.
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improvement in quality of life, including both physical and mental 
well-being. Quality of life positively influences the association 
between physical activity and health behavior. Similarly, Almeida 
et al. (2022); Marconcin et al. (2022); and Leridis et al. (2023) offer 
evidence to support the concept that quality of life positively 
moderates the association between regular physical activity and 
mental health. It has been shown that “quality of life positively 
moderates the relationship between mental health and psychological 
resilience.” In addition, it is also indicated that psychological 
resilience plays a vital role in determining an individual’s overall 
quality of life (Mejia-Lancheros et al., 2021). There are numerous 
and intricate relationships between the effects of physical activity 
on psychological resilience, mental health, and health-promoting 
behaviors. Physical activity has been demonstrated to improve 
mental health, life satisfaction, and general health behaviors (Gothe 
et al., 2020).

Different demographics provide background for the impact of 
physical exercise on health behavior and psychological resilience 
(Fang et  al., 2022). It is significant to highlight the intricate and 
nuanced relationship between physical exercise and health outcomes. 
Psychological resilience can be influenced by various factors, including 
the type and intensity of the activity as well as personal beliefs and 
habits (Cioffi et al., 2010). Recreational activity involvement has been 
demonstrated to favorably increase physical self-efficacy, positively 
affecting quality of life, suggesting a possible mechanism by which 
physical exercise improves quality of life (Leifa and Zheleznyak, 2017; 
Su-ul and Soon-il, 2018). Overall, the findings of our study are similar 
to the abovementioned arguments. It is essential to consider that this 
relationship is influenced by the quality of life experienced by the 
individual. Quality of life positively moderates the relationship 
between health behavior and mental health. These results show the 
importance of putting quality of life first to improve physical and 
mental health.

7 Conclusion

The relationship between physical exercise and health behavior, 
mental health, and psychological resilience is intricate and 
multidimensional, and quality of life plays a crucial moderating role 
in these associations. Frequent exercise benefits psychological 
resilience, mental health, and health behaviors. Based on the results 
of this study, it is imperative to emphasize the importance of fostering 
consistent engagement in physical activity to cultivate a well-balanced 
and health-conscious way of life. It has been observed that the quality 
of life has a moderating role in the relationships between physical 
exercise and several aspects, such as psychological resilience, mental 
health, and health-related behavior. The results emphasize the 
multifaceted influence of physical activity on several aspects of well-
being, underscoring its importance in fostering comprehensive 
health. The specifics of these correlations and the potential 
moderating effects of quality of life need more research, even though 
physical exercise has been linked to several favorable outcomes, such 
as improved quality of life, mental health, and health behavior. The 
significance of advocating for and sustaining a physically active 
lifestyle to enhance overall health and quality of life is underscored 
by the positive association between consistent physical exercise and 
several aspects of health and well-being.

7.1 Limitations of the study

7.1.1 Limited generalizability
By definition, convenience sampling chooses participants less 

through random or systematic processes and more depending on their 
ease of reach. The study’s findings might not be as applicable to a 
larger group. It may not be possible to generalize the results to other 
groups or situations because the sample may not represent the 
whole population.

7.1.2 Sampling bias
Respondent convenience may have led to a sample not 

representative of population variation. Due to over- or under-
representation of particular groups or traits in the study, sampling bias 
may occur. The external validity of the findings may 
be jeopardized thereby.

7.1.3 Homogeneity of participants
Because the study focuses on people who engage in physical 

exercise for their health and well-being, it may not be as diverse as it 
could be  regarding activity types, fitness levels, and motives. This 
uniformity may restrict the findings’ relevance to people who exercise 
for different purposes, such as managing their weight or participating 
in competitive sports.

7.1.4 Limited exploration of other factors
Given the study’s emphasis on physical exercise for health and 

well-being, it’s possible that other factors that could have an 
impact—like pre-existing medical issues, socioeconomic position, 
or psychological concerns—were not considered. The study’s 
capacity to offer a thorough knowledge of the connection between 
physical activity and health outcomes may be  hampered by its 
limited emphasis.

7.2 Implications of the study

7.2.1 Health promotion strategies
The results highlight the need for focused health promotion 

initiatives that prioritize regular participation in physical 
activity. Public health campaigns should center on encouraging 
a regular exercise culture to improve general health and 
well-being.

7.2.2 Holistic approach to health
The study emphasizes how behavior related to health, mental 

health, and physical exercises are all interconnected. The 
multidimensional nature of these linkages should be considered by 
intervention programs, which should take a holistic approach and 
acknowledge the role that physical activity plays in fostering beneficial 
health habits and mental well-being.

7.2.3 Quality of life as a moderator
Acknowledging the moderating influence of quality of life in the 

association between physical activity and diverse health outcomes is 
imperative. The benefits of physical activity on mental health and 
healthy behavior may be amplified by designing interventions that 
improve overall quality of life.

40

https://doi.org/10.3389/fpsyg.2024.1349880
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Liu et al. 10.3389/fpsyg.2024.1349880

Frontiers in Psychology 11 frontiersin.org

7.2.4 Individualized health plans
The significance of customized health plans is suggested 

by the complex and multifaceted nature of the associations 
found in the study. When recommending exercise programs, 
health practitioners should consider the patient’s quality of life 
and the potential moderating effects on mental health and 
health behavior.

7.2.5 Education and awareness
Programs that raise awareness and educate people about the long-

term advantages of regular physical activity are desperately needed. 
Educating people about the advantages of exercise for mental health, 
quality of life, and healthy behavior may encourage long-
term participation.

7.3 Future scope of the study

7.3.1 Longitudinal studies
Longitudinal research can shed light on the long-term advantages 

and possible consequences of regular physical activity by monitoring 
its effects on mental health, health behavior, and quality of life 
across time.

7.3.2 Diversity in study populations
A more comprehensive range of demographics, such as age 

groups, socioeconomic classes, and cultural backgrounds, can provide 
a more thorough knowledge of the connections between physical 
activity, quality of life, and health outcomes.

7.3.3 Exploration of moderating factors
Further research on moderating variables like social support, 

environmental influences, and genetic predispositions that may affect 
the association between physical activity and health outcomes could 
lead to more focused therapies and improve our understanding of 
the field.
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Hand-to-hand combat in the 21st
century—INNOAGON warrior or
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Introduction: In being an important lifestyle factor, the physical activity
influences people’s health status, including life expectancy. Specific forms of
physical activity are exercises related to hand-to-hand combat in the broadest
sense, often overlapping and containing similar elements associated with
combat sports (for Western culture) and martial arts (for Far Eastern culture).
There are many types of forms of practising hand-to-hand combat exercises,
which can be seen as opposing or in some ways complementary, e.g.:
“traditional”—e.g., karate or kung fu, practised for hundreds or even thousands
of years, usually adhering to moral codes of conduct, and drawing ideas from
philosophy, religion vs. “modern”—e.g., American pro wrestling or mixed
martial arts—MMA, suggesting a combination of various traditional forms of
martial arts. In terms of shaping a healthy lifestyle with mental health elements
based on the implementation of hand-to-hand combat exercises, an analysis
of these fundamental insights into physical activity is warranted. This study
aims to investigate the development direction of the hand-to-hand exercises
in Western culture, opposing the “traditional” and “modern” forms.
Discussion: In this study, INNOAGON theory responds to the overuse of the
term “science of martial arts”. It is currently being used to promote extreme
aggression and violence as an acceptable means of achieving success, and
this model is expressively permeating other spheres of social interaction. In
INNOAGON’s understanding, hand-to-hand combat should be associated with
the ancient thought of “doing good” (ancient Greece) or “wisdom” (Far Eastern
cultures) including aesthetic and philosophical aspects. This links to numerous
psychosocial benefits, self-esteem, discipline, body-mind coordination
including breath control and relaxation, respect for others. The modern form
of hand-to-hand combat, framed in these discussions as MMA or American
pro wrestling, historically refers to the gladiatorial fights held during the
Roman Games. The holding of fights in so-called “cages” refers to the arena in
which Roman slave fights were held, and the athletes performing there are
often referred to as modern-day “gladiators”.
Conclusion: Proper education, including education in the area of physical
culture, leading to the development of a society turned towards values
broader than just fun or self-satisfaction should be the basis for the
development of the next generations. It actually remains to decide which path
of social change we will choose: in the case of INNOAGON a positive one,
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and in the case of modern gladiator a destructive one. Only a proper education
combined with a broad programme of social role modelling, social facilitation—
the foundations of which are laid by INNOAGON—including promotion on the
Internet and social media can provide the right counterbalance to the pathology
increasingly penetrating our lives, leading to the promotion of aggression and
threats to physical and mental health.

KEYWORDS

physical culture, physical activity, sport, hand-to-hand combat, mental health
Introduction

In terms of theory, physical culture should be interpreted as a

totality of activities that are in line with the rules and norms of

behaviour adopted in a given social environment. The main

assumption of this kind of implication is the formation of

attitudes oriented towards health-promoting values. Physical

culture is defined as the totality of activities in line with rules

and norms of behaviors adopted in a given social environment

(1). Physical activity as part of a lifestyle is one of the important

factors influencing the health status of the population, including

life expectancy. This relationship is not unique, but is linked to

the environment in which we live, modern health care or genetic

factors—beyond our control. Of all these factors, the one that we

can most influence is our lifestyle. It is shaped by appropriate

patterns of behaviour, both through upbringing and socialisation.

To the greatest extent this occurs in the early years of a child’s

life as a result of interactions within the family and during

adolescence as a result of interactions with peers (2).

The benefits of undertaking physical activity are obvious.

Physical activity is one of the most important categories for the

proper functioning of the human body. Systematic physical

activity is a fundamental biological determinant of physical and

mental health. Many factors (e.g., environment, healthcare,

genetics) mediate this relationship and influence our lifestyle,

which is notably shaped by specific behaviour patterns including

family and peer interactions during childhood and adolescence,

respectively (3).

A proper lifestyle also determines our mental health, which

plays an essential role in many individual aspects of life (4, 5).

Operationalized as a set of complex constructs related to self

(e.g., self-concept, body image), ill-being (mismanaged emotions,

behavioural disorders), well-being (positively framed states and

skills) and cognitive functions (with additional brain health

mechanisms), the mental health plays an essential role in many

individual aspects of life. For instance, whilst a person with a

balanced self-esteem and a healthy body image is more resilient

to stress and can cope better with life issues, individuals with

cognitive challenges are often socially isolated and more prone to

negative thought patterns and dysfunctional behaviours (5, 6).

Used in a moment of danger to slow down destructive agents,

to survive or to maintain health, hand-to-hand combat is a form of

physical activity often overlapping and containing elements

associated with combat sports (7) and martial arts (8–12). Hand-

to-hand combat is a key phenomenon used in a moment of
0245
danger leading to the slowing down of destructive agents, the

drive to survive or maintain health (13).

It is therefore an ideal form of exercise that is accessible to

everyone regardless of age or fitness level. In addition to the

objectives commonly recognised in Western society, namely the

combat and self-defence element (14, 15), hand-to-hand combat

training integrates movements of the whole body. It combines

breathing techniques, correcting postural changes and repetitive

balance practice into a coherent whole, complementing preventive

philosophy. In Far Eastern countries, elements of hand-to-hand

combat have been practised for centuries by people of all ages

because of their health benefits (16).

There are many types of forms of practising hand-to-hand

combat exercises, which can be seen as opposing or in some

ways complementary, such as:

“Hard”—e.g., karate and boxing, focusing on delivering blows

or hitting the opponent vs. “soft”—e.g., Aikido, using the

opponent’s Energy to defeat the opponent

or “Traditional”—e.g., karate or kung fu, practised for hundreds or

even thousands of years, usually adhering to moral codes of

conduct, and drawing ideas from philosophy, religion or

educational teaching vs. “Modern”—e.g., American pro wrestling

or mixed martial arts—MMA, often suggesting a combination of

different traditional forms of martial arts (17).

In terms of shaping a healthy lifestyle with mental health

elements based on the implementation of hand-to-hand combat

exercises, an analysis of these fundamental insights into physical

activity is warranted. This publication aims to discuss the

evolution of hand-to-hand combat practices in Western culture,

specifically examining the contrasting perspectives of “traditional”

vs. “modern” approaches, epitomized by the dichotomy of

“warrior or gladiator”.
The INNOAGON warrior

INNOAGON—an acronym for innovative agonology, is an

applied science focusing on promotion, prevention and therapy

addressing all dimensions of health and optimising actions

enhancing survival (from micro to macro scale) (18).

The INNOAGON theory acknowledges the pivotal role of

physical culture in shaping health-promoting behaviors. It also

underscores the integration of physical and mental development
frontiersin.org
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within martial arts, which fosters adherence to a distinct

behavioral philosophy.

Out of this broad spectrum of the impact of INNOAGON

theory, the issue of teaching and applying hand-to-hand combat

in modern society is brought to the foreground. By training in

hand-to-hand combat, we shape self-defence skills, develop

mental toughness, increase self-esteem and self-confidence and

generally influence a change in life attitudes (18).

Meanwhile, the promotion of neo-gladiatorism (bloody

spectacles) under the camouflaged name of “mixed martial arts”

began to dominate the internet and electronic media. Thus, the

continued use of the term “science of martial arts” has begun to

lose its meaning for two reasons of equivalent importance.

Firstly, the seriousness and social mission of science is being

devalued. Secondly, scientific journals (and it does not matter if

they are evaluated by WoS or other prestigious literature

databases) that have the name “martial arts” in their title are at

risk of numerous manipulations. Among the visible ones “to the

naked eye” is the use of the phenomenon of “mixed martial arts”

in the propaganda of extreme aggression and violence as an

acceptable way to achieve success, and this model permeates

expressively other spheres of social interaction. The threat of

instrumental use of the “science of martial arts” in this practice

is clear (18).

In the general approach of the INNOAGON theory, the

promotion of physical culture taking into account its health-

promoting effects has its origin in the ancient hand-to-hand

combat systems of both the Far East and the West, for which the

preservation of the balance of the universe is a fundamental

element leading to proper development (13).

In Far Eastern culture, the source of the complex effect on body

and mind is the Yin Yang symbol. As a recognised symbol of

Taoism, its symbol owns a philosophical rather than a religious

significance. It derives from the text of the Tao Te Ching, which

translates as “the way of honesty”. The title can mean “The Book

of the Way and its Virtue”. In its eighty verses, it contains a

treatise on how to live in the world with goodness and honesty.

The text is attributed to Lao Tzu (or Laozi, which literally means

“old master”), a chronicler of the Zhou dynasty in the sixth

century BC, and is a fundamental text of philosophical Taoism (19).

Yin is the feminine element and implies the qualities of slow,

soft, non-substantial, diffuse, cold, wet and calm, and is

associated with water, earth, birth and birthing. Yang is the

masculine principle and implies the qualities of fast, hard, solid,

dry, focused, hot and aggressive, and is associated with things

like fire and sun. When someone is calm, relaxed and accepting

of everything around them, they are in a yin state. When

someone is tense like a coiled spring and completely focused on

one thing, they are in a yang state. Neither of these is good or

bad and both are appropriate in their place. These distinctions

do not imply any observed or prescribed gender attitude

behaviour, but are philosophical or linguistic distinctions (19).

These opposites revolving around each other create

momentum and the harmony resulting from balancing them is

essential. They have their practical applications, of course; the

transition through yin and yang in movements is evident in
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offensive and defensive balance, but also in the development of a

calm mind that can think clearly even during violent actions.

This learned transition is a skill that eventually becomes so

intuitive that the principle permeates all areas of life. The balance

of yin and yang forms the basis of traditional Chinese medicine

such as Tai Chi and numerous martial schools (18).

In a historical sense, hand-to-hand combat—in European

culture, is associated with the ancient form of wrestling as the

first sport accumulating the most important of the recommended

health benefits of physical activity. Offering, in a utilitarian sense,

gentle and relatively mild ways of restraining an opponent’s

movements, and thus also fulfilling the criteria of “equitable

self-defence” (20).

In recent decades, an increasing number of studies have

confirmed the therapeutic effects of hand-to-hand combat

training on various aspects of health, such as improved balance

control (21–23) or improved mental health in older people (24).

The therapeutic value of using elements of hand-to-hand combat

has also been noted in reducing stereotypic behaviour in children

on the autism spectrum (25, 26).

Combat training activities can offer adaptable exercise therapy

suitable for individuals of diverse fitness levels and ages, promoting

holistic health benefits. Tailoring exercise therapy specifically for

older adults and children with clinical conditions is essential, as

these groups often face greater obstacles in participating in

physical activity compared to healthy young and older

individuals (27).

The fundamental element differentiating the group of combat

sports, within the Olympic family, is their links with the philosophy

and pragmatics of hand-to-hand combat. A characteristic feature of

all these disciplines is the complementary impact on the organism

of a young adept of hand-to-hand combat (e.g., on the somatic,

motor, intellectual, moral, emotional spheres). It should be

emphasised here that this possibility is rooted, on the one hand, in

the ancient slogan of the harmonious shaping of spirit and body

and, on the other, in the necessary competence of the teacher. If

these two criteria are fulfilled, among advanced athletes, mental

development often becomes more important than the achievement

of sporting success alone (28).

Although hand-to-hand combat can be associated with

aggression or violence, in INNOAGON terms, it combines

ethical and philosophical aspects that can overlap with some

holistic movement-based mind-body disciplines such as yoga and

qigong. They are linked to a number of psychosocial benefits,

including discipline, respect, self-esteem, self-respect breath

control and relaxation, body-mind coordination (29–31). In the

numerous scientific studies developed, hand-to-hand combat is

described as a useful instrument for the effective management of

physical and mental energy, but its psychotherapeutic

applications are also indicated (30, 32–35). Among its many

impacts, it is indicated to have a positive effect on mental health

outcomes and to improve well-being and reduce symptoms

associated with internalising mental health problems, such as

anxiety and depression (36). An extremely important part of

understanding the aspects that may affect mental health

outcomes is a broad approach that includes the structure of
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martial practice, its tasks, types, settings, guidelines, etc. (32, 10).

Therefore, in order to better understand the broader relationship

between physical activity based on broadly defined activities

involving elements of hand-to-hand combat and mental health

and body and spirit formation, moderating factors and mediating

mechanisms need to be considered (30, 37). The knowledge

gained in this way, which will take into account the complexity

of issues arising from properly conducted hand-to-hand combat

training, can inform mental health interventions, strategies and

policies. However, it is important to remember that the

relationship between training with hand-to-hand combat

elements and mental health is complex and multifaceted,

covering a very broad spectrum of impacts. Many elements still

need to be elaborated and understood, including in such a

seemingly obvious matter as definitions (38) or cognitive factors

including socio-cultural and environmental aspects (39, 40).
The modern gladiator

Contemporary forms of hand-to-hand combat sports are

constantly changing and modifying, with new, more or less

popular ways of competing emerging. Undoubtedly, examples of

such forms include MMA (Mixed Martial Arts), Pride, K1, etc.

A notable departure from the values underpinning the values of

modern Olympism is the encroaching glorification of aggressive

behaviour as proper to forms of pseudo-sports competition (21).

These modern forms of hand-to-hand combat sports find the

main justification for their activity in the financial result.

According to statistics, the highest income in the area of martial

arts business was recorded in the USA, Canada, Australia, the

UK and the European Union. It is significant that there are no

countries from the Far East in this ranking (41).

Currently, approximately 3.6 million people in the US actively

participate in martial arts industry activities each year. It should be

pointed out that people under the age of 6 have not been included.

Of this group, 35% of those interested in martial arts attend MMA

classes. This is followed by karate (22.2%), taekwondo (12.8%) and

judo (10.2%). Taking the bottom line into account, the highest

earning discipline in the US is MMA, bringing in an average of

US$254,083 in annual revenue, with boxing coming in second

and Brazilian jiu-jitsu third. Disciplines that are associated with

Far Eastern martial arts take further places in this statistic, karate

(ranked fourth), taekwondo (fifth) and kung fu (sixth) (41).

According to a study by Trebicky et al. (42), the presentation of

aggressive behaviour is becoming an important element of fighting

tactics among MMA fighters. A study on the analysis of external

appearance indicative of aggressive behaviour indicated a

significant association with the percentage of fights won.

An essential element in presenting an aggressive appearance

was the significant effect of an apparent “aggressive gaze”, which

is achieved by a horizontally narrowed eye-surround, presumably

due to developed male features such as prominent eyebrow

arches. Converging results are presented by other authors, who

found that physiological facial arrangement is a reliable

indication of a tendency towards aggression. Other facial
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features, including the shape of the nose, mouth, chin and

especially the eye area, contribute significantly to perceived

aggressiveness and potentially reflect the likelihood of winning.

In addition, combat history experiences, such as scars and

wounds, can also be strongly linked to aggression (43–45).

The appropriate level of musculature and masculinity as well as

the aggressive behaviour so desired by MMA fighters correlates

with testosterone levels. Research by Lassek and Gaulin (46)

indicates that the specific facial configuration in heavyweight

athletes may be due to the influence of testosterone and other

hormones affecting growth. Also, this thesis is supported by the

results of a study of sumo wrestlers, where an index of prenatal

testosterone intake resulting in a negative relationship between

the ratio of the second and fourth toes correlates with the

performance of Japanese athletes (47).

Similar requirements indicating the importance of outward

appearance are also noticeable in the professional form of

American wrestling (pro wrestling). This is a form of

competition combining real combat in a face-to-face clash with a

media performance in an arena, presenting a predetermined

scenario. Satisfying media needs and the desire to make the

performances more appealing means that high-risk situations are

increasingly being introduced. Individual scenes and even

scenarios have been linked to the personalities of individual

wrestlers, making violence central to both competitive and show

outcomes (39, 40). This has the effect of putting the athletes

involved in these shows at risk of losing their health, even in the

form of concussion.

The importance of mental preparation, a characteristic of elite

athletes, such as mental toughness, self-confidence (48),

motivation (49), goal-setting, and mood states (50), is reflected

and becoming increasingly important in managed careers

among MMA fighters and American pro wrestling athletes.

There is also emerging research indicating an increase in the

importance of guided competition strategies related to

aggression leading to success (51, 10).

We are currently seeing an increase in the importance of sport

psychology in the appropriate development of sporting careers.

Given the violent nature of MMA, the repeated references to the

visibility of violent behaviour and fear, issues of the impact of

this type of projection on young society are becoming an

important element of social projection. It is suggested that MMA

participants should take the time to learn self-regulation skills,

explore their fears and understand the potential financial stresses

associated with an MMA career. Similarly, coaches of MMA

fighters should understand that they should emphasise mental

skills in the talent development process (52).
Discussion

Historically, the common perception of the elements of hand-

to-hand combat has been linked to a broad impact in both the

physical and mental spheres. In Far Eastern culture, the elements

of hand-to-hand combat guided the development of successive

generations, combining physical development with the
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embodiment of wisdom. This practice, through the unique pupil-

master bond, is linked to a duty of respect for the elderly, still

evident today. In this culture, the elderly are still associated

with wisdom. The revival of the modern Games in the 19th

century and the creation of the Olympic Charter in 1914

brought a renewal of the Olympic idea, based on the thoughts

of the ancient Greek philosophers. This gave a new impetus to

the development of the society of Western culture; respect for

the opponent, the values of equal opportunities and fair play

were to contribute to the mutual respect of all mankind. In the

early days, this development was in line with the idea of

rediscovered values of the development of spirit and body,

kindness and wisdom. Now, once again (as in the era of the

Roman Games), widespread social welfare, the pursuit of profit

by satisfying the shallow needs of society in the age of the

internet and television spectacle have led to the spread of

fiction and neo-gladiatorism (21).

It is therefore necessary to indicate a clear separation between

the elements of hand-to-hand combat included in the broader

promotional process. It can be done through the INNOAGON,

by indicating the therapeutic effect of hand-to-hand combat

training and touching on various aspects of health from the

superficial association of hand-to-hand combat under the name

Mixed Martial Arts MMA or American pro wrestling.

Nixon (53) identifies athletes as participants in “sports

networks”. By being deeply rooted in these structures, contacts

between athletes tend to reinforce each other. This means that

different members of this group are likely to affirm similar

normative ideas. This mutual reinforcement is explained by a

shared “style of thinking.” In this way, the ideas created cause

members of these thinking collectives to be reluctant to adopt a

different style of thinking.

The hand-to-hand combat associated with many forms of

culture must see extremely wide-ranging possibilities for

influencing both physical and mental development. Patterns

drawn from history are an important source of our learning, so

it seems reasonable to argue that now once again (as in the era

of the Roman Games), widespread social prosperity, the

satisfaction of society’s shallow needs is leading to the

abandonment of higher values ascribed to man as a rational

being. In the age of the internet and television spectacle and the

focus only on financial gain, we are becoming a society of

leisure, consumption, entertainment and lack of morality.

Therefore, it becomes extremely important to get an answer to

the following question—which direction of shaping the style of

thinking, from the point of view of social impact, should be

promoted in such a wide group of participants and fans of the

hand-to-hand combat sports market.
Conclusion

Proper education, including education in the area of physical

culture, leading to the development of a society turned towards
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values broader than just fun or self-satisfaction should be the

basis for the development of the next generations. It actually

remains to decide which path of social change we will choose: in

the case of INNOAGON a positive one, and in the case of

modern gladiator a destructive one. Only a proper education

combined with a broad programme of social role modelling,

social facilitation—the foundations of which are laid by

INNOAGON—including promotion on the Internet and social

media can provide the right counterbalance to the pathology

increasingly penetrating our lives, leading to the promotion of

aggression and threats to physical and mental health.
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Association between sports 
participation and resilience in 
school-attending students: a 
cross-sectional study
Xinxin Sheng 1, Kaixin Liang 2, Kai Li 3, Xinli Chi 2 and Huiying Fan 4*
1 School of Physical Education, Changzhou University, Changzhou, China, 2 School of Psychology, 
Shenzhen University, Shenzhen, Guangdong, China, 3 School of Physical Education, Shanghai 
University of Sport, Shanghai, China, 4 School of Physical Education, Shanghai Normal University, 
Shanghai, China

Aim: This research sought to identify the association between sports participation 
and resilience in children and adolescents as a means to enhance mental health.

Methods: A comprehensive survey was carried out, encompassing primary, 
middle, and high school students from chosen educational institutions. The 
analytical sample comprised 67,281 students of school age. Sports participation 
and resilience were evaluated using validated assessment tools, while relevant 
covariates, such as sex and school grade, were assessed through self-reported 
questionnaires. Generalized Linear Models were applied to ascertain the 
association between sports participation and resilience for the entire sample, 
and separately for subgroups divided by gender or school grade, after controlling 
for covariates.

Results: Among the 67,281 school students, males constituted 51.9% of 
the sample. Approximately 47.1% of the entire sample reported no sports 
participation, and the average resilience score was 24.7. The regression model 
analysis revealed that, in the entire sample, increased in sports participation was 
linked to higher resilience scores (odds ratio [OR] for 1–3 times per month: 1.20, 
95%CI: 1.16–1.24; OR for 1–2 times per week: 1.38, 95%CI: 1.33–1.43; OR for 3 
times or more per week: 1.72, 95%CI: 1.65–1.79). Analyses stratified by gender 
and school grade indicated that sports participation was consistently associated 
with greater resilience.

Conclusion: This study provides cross-sectional evidence supporting the 
positive association between sports participation and the resilience of children 
and adolescents, underscoring the potential of encouraging sports participation 
as a strategy for promoting mental health resilience. The findings presented 
herein should be subject to further confirmation or refutation in future research 
endeavors.

KEYWORDS

sports participation, resilience, school-attending students, cross-sectional study, 
association
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1 Introduction

Mental health issues among school-attending students are a 
subject of growing public concern due to their elevated prevalence. 
Despite children and adolescents having a lower likelihood of 
experiencing clinical mental disorders when compared to adults, 
recent studies have shown that mental health problems [e.g., 
depression (Wermelinger Ávila et al., 2018), mental well-being (Moore 
et al., 2020), affective disorders (Deng et al., 2023), etc.] are prevalent 
among school-attending students in a number of countries. 
Meanwhile, it is paramount not to overlook their mental well-being, 
given that almost 50% of psychiatric illnesses manifest prior to turning 
18 (Solmi et al., 2022). Reinforcing the resilience of adolescents plays 
a crucial part in averting unfavorable mental health outcomes and 
promoting sustained well-being. Resilience refers to a person’s ability 
to successfully adjust to hardship in this context (She et al., 2020). 
Resilience is needed to cope with a wide range of adversities, from 
everyday distress to major life events (Fletcher and Sarkar, 2013). 
Research has indicated that adolescents with higher resilience levels 
exhibit reduced chances of developing emotional and behavioral 
issues (Chen and Kuo, 2019; Xiao et  al., 2020). For example, 
adolescents with higher levels of resilience typically have higher levels 
of subjective well-being, life satisfaction (Moreira et al., 2021) and less 
suicidal behaviors (Sánchez-Teruel and Robles-Bello, 2014). Therefore, 
it is imperative to foster factors that can enhance the resilience of 
school-attending students.

Individual resilience is affected by a multitude of factors, including 
as genetic, biological, psychological, cultural and social aspects 
(Iacoviello and Charney, 2014; Niitsu et  al., 2019). Among these 
factors, physical activity, as a modifiable element, has demonstrated 
promising associations with the mental health outcomes of 
adolescents. A growing corpus of data substantiates the significance 
of physical activity in fortifying resilience and, consequently, its 
positive impact on mental health (Ho et al., 2015; Belcher et al., 2021; 
Zhang et  al., 2022). For instance, a study involving Hong Kong 
Chinese adolescents revealed a strong link found between physical 
activity levels and adolescents’ resilience. Furthermore, resilience was 
found to mediate the connection among mental health and physical 
activity (Ho et al., 2015). The findings of a meta-analysis supported 
the significant beneficial impacts of treatments including physical 
activity related to schooling on resilience (Andermo et  al., 2020). 
Researchers have postulated that physical activity may enhance 
resilience by strengthening specific brain regions and neural circuits, 
as indicated by existing neuroimaging studies (Belcher et al., 2021). 
Consequently, physical activity has been established as advantageous 
for enhancing youngsters’ and adolescents’ mental health, contributing 
to the development of their resilience and other positive components 
that collectively constitute overall well-being.

Notably, prior research has demonstrated that distinct forms 
of physical activity may exhibit varying associations with mental 
health outcomes (Fong Yan et al., 2017; Koch et al., 2020). Sports 
participation, as a subcategory of physical activity, typically 
involves high physical exertion, competitive intentions, and well-
defined rules (Koch et al., 2020). In contrast to physical activity in 
a broad context, sports participation often includes more 
significant social interaction and social support, potentially leading 
to more pronounced connections with mental health outcomes 
(Easterlin et al., 2019; Guddal et al., 2019; Chen et al., 2021). For 

example, an inquiry into adolescents with hearing impairments 
uncovered a stronger link between sports participation and a 
decreased likelihood of adverse psychosocial consequences (e.g., 
depression and anxiety) in comparison to participation in general 
physical activities (DeLuca and Rupp, 2022). These emerging 
findings emphasize the importance of understanding the 
connection between resilience and sports participation in children 
and adolescents, as well as more general physical activities.

Nevertheless, limited knowledge exists with respect to the 
relationship between resilience and sports participation. Considering 
that sports participation represents a form of physical activity aligned 
with the school context and can be easily implemented within groups 
of students, it becomes imperative to clarify the connection between 
adolescents’ in sports participation and their ability to cope with 
pressure. Furthermore, research has shown variations in levels of 
sports participation (Heradstveit et  al., 2020) and resilience 
concerning age/grade and gender (Toftegaard-Støckel et al., 2011; She 
et al., 2020). For example, boys’ sport participation is typically higher 
than girls’, and sport participation decreases with grade level (Denham, 
2014). Resilience is higher among girls than boys in primary schools, 
but this difference decreases with grade (Sun and Stewart, 2012). 
Although understudied, the association between sport participation 
and resilience may also vary by gender and grade stage. The association 
between sport participation and resilience may also be affected by 
gender and grade, making it necessary to study school-attending 
students of gender and grade.

Although understudied, the association between in sports 
participation and resilience may also potentially differ based on 
gender and developmental stages.

In light of the aforementioned background, with the help of a large 
sample of Chinese adolescents, this research intended to examine the 
association between sports participation and resilience. Our 
hypothesis posited that increased sports participation would be linked 
to improved resilience. Additionally, we  explored whether the 
association between resilience and sports participation fluctuates 
based on school grade and gender. The findings would bear 
significance in the design of physical activity-based intervention 
programs aimed at bolstering the students’ resilience in China.

2 Techniques

2.1 Procedure and participants

In March 2021, an extensive survey was carried out in Shenzhen, 
one of China’s most developed cities. The study focused on students 
enrolled at nearby elementary and secondary public schools. The 
questionnaire employed an approach to sampling in two stages, 
involving the selection of specific survey areas and the identification 
of particular schools within these chosen areas. The study included 
students from primary, middle, and high school levels among the 
chosen schools.

This research encompassed students across primary, middle, 
and high school levels within specific educational institutions. The 
survey was aimed at adolescents aged 10 years and above, starting 
from the 5th grade. This age group was chosen due to their well-
developed cognitive abilities, which ensured the smooth conduct 
of the survey. It is worth noting that students in the 8th and 11th 
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grades were deeply engrossed in intensive preparations for senior 
high school and college entrance examination, leading to tightly 
packed schedules. Consequently, their participation in this 
extensive survey was limited.

Prior to the commencement of this investigation, comprehensive 
information was meticulously provided to all participants as well as 
their legal guardians, outlining the precise objective and substance of 
the questionnaire. It was emphasized that all participation was 
optional, and the information gathered would be used for research 
purposes only to rigorous anonymization protocols. To facilitate the 
survey process, dedicated homeroom teachers guided willing students 
in completing the online questionnaire independently within the 
confines of a computer room, with the average duration of 
participation spanning approximately 20 min. The survey was 
meticulously conducted through the utilization of a prominent 
Chinese survey platform, known as “Wenjuanxing.”

In alignment with ethical standards and compliance with 
pertinent regulations, the guardian consent of all the participants 
had been obtained before the survey began. After the guardian’s 
consent, the staff distributed the e-questionnaire to the respondents 
through an online format, an electronic informed consent form 
was prominently displayed to participants prior to their access to 
the survey page. Only those who willingly provided consent by 
clicking the “Agree” button were permitted to proceed to the 
subsequent answering phase. Electronic consent was obtained 
from all participants on the platform online. It is imperative to note 
that our questionnaire was painstakingly designed to fully conform 
to all applicable regulatory frameworks and had received official 
clearance from Shenzhen University’s Research Committee 
(Approval Number: 2020005). The comprehensive response dataset 
ultimately consisted of inputs from total of 78,428 students. 
Following the initial phase of data collection, a thorough data 
cleaning procedure was undertaken. This process entailed the 
exclusion of participant data with recorded response times falling 
below the minimum threshold of 300 s, resulting in the retention 
of dataset comprising 67,281 samples.

2.2 Measurements

2.2.1 Sport Participation
The frequency of sports participation was ascertained through a 

singular survey item, wherein respondents were inquired: “To what 
extent have you engaged in sports teams or sports clubs over the 
course of the past year?” Participants were given the prerogative to 
select from a range of specified response choices, including “Never,” 
“1–3 times per month,” “1–2 times per week,” or 3 or more times per 
week” (She et al., 2020).

2.2.2 Resilience
Resilience was evaluated using the 10-item Connor-Davidson 

Resilience Scale (CD-RISC-10). The scale comprises 10 items with 5 
response options (0 = never, 4 = almost always). Greater resilience was 
indicated by a higher overall score. The CD-RISC-10 is a well-
developed instrument for assessing resilience that has been validated 
in adolescent populations (Wollny and Jacobs, 2023; López-Fernández 
et al., 2024), and there is also evidence demonstrating the validation 
in Chinese adolescents (Chen et al., 2022).

2.2.3 Controlling variables
Additional information was collected via self-administered 

questionnaires encompassing various demographic and background 
factors. These factors included gender (categorized as boy or girl), 
school grade (categorized as primary, middle, or high school), self-
reported height and weight (in centimeters and kilograms), sibling 
status (categorized as whether an only kid or not), family structure 
(categorized as having both parents or a single parent), parental 
education level (categorized as middle school or below, high school or 
its equivalent, bachelor’s degree or higher, master’s degree or above, or 
not sure), ethnicity (categorized as Han or belonging to a minority 
group), family socioeconomic status (assessed utilizing the MacArthur 
Scale of Subjective Social Status, modified, which employs a scale 
ranging from 0 to 10) (Cundiff et al., 2013), geographic district (with 
a total of nine districts), and school attended (with a total of 
135 schools).

Furthermore, age- and gender-specific weight status, as 
determined by the body mass index (BMI), was calculated using norm 
reference data for China (Zhu et al., 2019). Participants were stratified 
into one of three categories: normal weight, overweight, or obese.

2.3 Statistical analysis

The finally analytical sample was 67,281. All statistical analyses 
were carried out with STATA BE 17.0 (College Station, Texas, USA). 
The sample characteristics were reported using descriptive statistics. 
A three-level mixed multilevel effect model (level 3: district; level 2: 
school; level 1: individual; such layers were based on sampling 
strategy) was used to assess the associations of sports participation 
with resilience after controlling for all the covariates mentioned above. 
To achieve the analysis, meglm was used, ‘never participate in sports’ 
and ‘the lowest level in the measure of resilience’ was treated as 
reference group in the regression model analysis, respectively. Analysis 
for the whole sample and sample by sex and school grade were 
performed, separately. Results are presented as a 95% confidence 
interval (CI) and odds ratio (OR). For statistical significance, a p-value 
of less than 0.05 was used.

3 Results

This study encompassed 67,281 children and adolescents, with an 
average age of 13.0 ± 1.8 years (see Table 1). From the participants in 
the research, 48.1% were female, and 96.6% belonged to the Han 
ethnic group. The distribution of students was as follows: 41.6% in 
primary school, 40.3% in middle school, and 18.1% in high school. 
Notably, the overweight percentage was 13.5, and 18.4% were classified 
as obese, while the majority of adolescents, 68.1%, had a normal 
weight. 25.8% of the attendees reported having no siblings, and 93.4% 
of the adolescents had a two-parent family structure. The average 
subjective family socioeconomic status score was 5.0 ± 1.7. In terms of 
paternal education levels, 21.7% had completed education up to high 
school or below, 27.0% had attained education equivalent to high 
school, 38.7% held a bachelor’s degree or its equivalent, and 4.2% had 
achieved a master’s degree or higher. For maternal education levels, 
26.2% had completed education up to junior high school or below, 
27.8% had attained education equivalent to high school, 35.6% held a 
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bachelor’s degree or its equivalent, and 2.4% had achieved a master’s 
degree or higher. With regard to sports participation, 22.4% of 
adolescents participated in sports 1–3 times per month, 17.5% took 

part once or twice a week, and 13.0% took part three or more times 
per week. Unfortunately, 47.1% of the adolescents reported never 
participating in any sports. The average resilience score was 24.7 ± 8.4.

Table 2 summarizes in the whole sample, there is a correlation 
between sports participation and resilience and by sex. After 
controlling for covariates, the study found that greater resilience was 
positively associated with increased sports participation frequency. 
Specifically, children and adolescents who participated in sports 1–3 
times per month were more likely to do so than those who did not 
(odds ratio [OR] = 1.20, 95% confidence interval [CI] = 1.16–1.24, 
p < 0.001), 1–2 times per week (OR = 1.38, 95% CI = 1.33–1.43, 
p < 0.001), and 3 or more times per week (OR = 1.72, 95% CI = 1.65–
1.79, p < 0.001) were more likely to report greater resilience. In boys, 
sports participation and resilience were also shown to be positively 
correlated. Boys who participated in sports one to three times per 
month outnumbered those who did not participate in sports 
(OR = 1.12, 95% CI = 1.07–1.18, p < 0.001), 1–2 times per week 
(OR = 1.31, 95% CI = 1.25–1.38, p < 0.001), and 3 or more times per 
week (OR = 1.70, 95% CI = 1.60–1.80, p < 0.001) were more likely to 
report greater resilience. A similar association was found in girls. Girls 
who participated in sports 1–3 times per month (OR = 1.29, 95% 
CI = 1.23–1.35, p < 0.001), 1–2 times per week (OR = 1.46, 95% 
CI = 1.38–1.54, p < 0.001), and 3 or more times per week (OR = 1.75, 
95% CI = 1.64–1.87, p < 0.001) were more likely to have 
greater resilience.

Table 3 displays the associations between resilience and sports 
participation among different grade levels. Due to the differences in 
sports participation and resilience among adolescents of different ages 
(Van Tuyckom et al., 2010; Sun and Stewart, 2012), it is necessary to 
analyze adolescents of different ages separately. In primary school, 
children and adolescents who participated in sports one to three times 
a month (OR = 1.16, 95%CI = 1.10–1.23, p < 0.001), 1–2 times per week 
(OR = 1.33, 95%CI = 1.26–1.41, p < 0.001), and 3 or more times per 
week (OR = 1.77, 95%CI = 1.66–1.88, p < 0.001) had a higher likelihood 
of having greater resilience in contrast to those who did not participate 
in sports. Similar results were found in middle school students, with 
those who participated in sports 1–3 times per month (OR = 1.24, 
95%CI = 1.17–1.31, p < 0.001), 1–2 times per week (OR = 1.38, 
95%CI = 1.30–1.47, p < 0.001), and 3 or more times per week 
(OR = 1.63, 95%CI = 1.53–1.74, p < 0.001) being more resilient. In high 
school, adolescents who participated in sports 1–3 times per month 
(OR = 1.19, 95%CI = 1.11–1.29, p < 0.001), 1–2 times per week 
(OR = 1.47, 95%CI = 1.34–1.60, p < 0.001), and 3 or more times per 
week (OR = 1.74, 95%CI = 1.55–1.97, p < 0.001) also showed a positive 
association with greater resilience.

4 Discussion

This study presents a significant association between sports 
participation and resilience among school-attending students in 
Shenzhen City, China, while controlling for a wide array of covariates, 
including factors like sex, grade, and BMI. The key findings can 
be summarized as follows: The main findings are that: (1) more sports 
participations were positively associated with higher scores of 
resilience; (2) the positive association between sports participation 
and scores of resilience were not varied across sexes and school grades; 
(3) positive cross-sectional association observed between sports 

TABLE 1 Sample characteristics of study participants in this study.

Categorical variables n %

Sex

Boy 34,909 51.9

Girl 32,372 48.1

Grade

Primary school 27,954 41.6

Middle school 27,124 40.3

High school 12,203 18.1

Weight status

Normal 45,817 68.1

Overweight 9,051 13.5

Obese 12,413 18.4

Siblings

Only child 17,354 25.8

Non-only child 49,927 74.2

Family structure

Full 62,836 93.4

Other 4,445 6.6

Paternal education

Junior high school or below 14,619 21.7

High school or equivalent 18,159 27.0

Bachelor or equivalent 26,030 38.7

Master or above 2,796 4.2

Unclear 5,677 8.4

Maternal education

Junior high school or below 17,617 26.2

High school or equivalent 18,706 27.8

Bachelor or equivalent 23,922 35.6

Master or above 1,635 2.4

Unclear 5,401 8.0

Ethnicity

Han 65,027 96.6

Minority 2,254 3.4

Sports participation

Never 31,721 47.1

1–3 times per month 15,050 22.4

1–2 times per week 11,789 17.5

3 or more times per week 8,721 13.0

Continuous variables Mean SD

Age (years) 13.0 1.8

Subjective family socioeconomic status 5.0 1.7

Resilience 24.7 8.4

SD, standard deviation.

54

https://doi.org/10.3389/fpsyg.2024.1365310
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sheng et al. 10.3389/fpsyg.2024.1365310

Frontiers in Psychology 05 frontiersin.org

participation and resilience. The following sections are the detailed 
analysis for research findings.

Some previous research have investigated the association between 
physical activity and resilience. For instance, data from a study on 
Hong Kong adolescents revealed a positive association between 
physical activity and resilience among adolescents, which aligns with 
our findings (Ho et al., 2015). Additionally, two studies involving 
adults also reported consistent results, indicating that greater resilience 
has been associated with greater levels of physical activity 
(Wermelinger Ávila et al., 2018; Zach et al., 2021). However, given the 
distinctions between sports participation and general physical activity, 
caution is necessary when drawing direct comparisons with 
prior research.

There are some hypothesized biological mechanisms underlying 
the association between sports participation and resilience, which are 
both multifactorial and complex. One of the possible mechanisms is 
that sports participation attenuates/optimizes neuroendocrine and 
physiological responses to physical and psychosocial stress (Silverman 
and Deuster, 2014). Regular sports participation leads to physiological 
“stress training” or “reinforcement.” This protective physiological 
profile appears to be  associated with improved performance in 
challenging/stressful situations (Nabkasorn et al., 2006), increasing 
emotional stability and improving immune functioning (Sothmann 
et al., 1996). Another mechanism by sports participation can confer 
resilience through minimizing inflammation (Silverman and Deuster, 

2014). For example, psychological stress and physical inactivity/low 
aerobic fitness have been associated with persistent systemic low 
inflammation and adverse effects on mental and physical health 
(Hamer, 2007). Pro-inflammatory cytokines can affect virtually every 
area of pathophysiology associated with depression, including 
neuroendocrine function, neurotransmitter metabolism, and 
neuroplasticity, and ultimately resilience (Thomson et  al., 2009). 
Individuals who regularly engage in physical activity have lower 
concentrations of inflammatory biomarkers compared to inactive 
individuals (Plaisance and Grandjean, 2006; Hamer, 2007).

One of the pioneering investigations on the association between 
sports participation and resilience in children and adolescents, to the 
best of our knowledge, is represented by this study. Leveraging a 
substantial sample size, our research contributes to the growing 
reservoir of knowledge in this field. By concentrating on sports 
participation and its association with resilience, we have enhanced our 
understanding of the benefits of this specific form of physical activity. 
While previous literature has explored the link between physical 
activity or exercise and resilience, most of these investigations focused 
on the total amount of physical activity or exercise, rather than delving 
into the effects of specific physical activity modalities. Only a limited 
body of research, such as a recent intervention study that exclusively 
involved male adolescents, has addressed the promotion of resilience 
through sports participation (Vella et al., 2021). The findings from this 
intervention study corroborate our own, indicating that sports 

TABLE 2 Regression models results for association between sports participation and resilience in overall sample and by sex.

Overall Boys Girls

OR 95%CI p OR 95%CI p OR 95%CI p

Sports participation Sports participation Sports participation

1–3 times/month 1.20 1.16 1.24 <0.001 1–3 times/month 1.12 1.07 1.18 <0.001 1–3 times/month 1.29 1.23 1.35 <0.001

1–2 times/week 1.38 1.33 1.43 <0.001 1–2 times/week 1.31 1.25 1.38 <0.001 1–2 times/week 1.46 1.38 1.54 <0.001

3 times or more/

week
1.72 1.65 1.79 <0.001

3 times or more/

week
1.70 1.60 1.80 <0.001

3 times or more/

week
1.75 1.64 1.87 <0.001

Covariates Covariates Covariates

Sex 0.63 0.61 0.65 <0.001 Grade 1.06 0.99 1.13 0.113 Grade 1.05 0.97 1.14 0.210

Grade 1.07 1.01 1.13 0.026 Body mass index 0.91 0.89 0.93 <0.001 Body mass index 0.89 0.87 0.91 <0.001

Body mass index

0.90 0.89 0.92 <0.001

Family 

socioeconomic 

status

1.13 1.12 1.15 <0.001

Family 

socioeconomic 

status

1.14 1.12 1.15 <0.001

Family 

socioeconomic 

status

1.13 1.12 1.14 <0.001 Single child or not 0.84 0.81 0.87 <0.001 Single child or not 0.80 0.76 0.84 <0.001

Single child or 

not
0.82 0.80 0.85 <0.001

Father education 

level
1.00 0.97 1.02 0.757

Father education 

level
1.01 0.98 1.03 0.477

Father education 

level
1.00 0.99 1.02 0.782

Mother education 

level
1.00 0.98 1.02 0.934

Mother education 

level
0.97 0.95 0.99 0.012

Mother education 

level
0.99 0.97 1.00 0.079

Living with 

parents
0.84 0.78 0.91 <0.001

Living with 

parents
0.75 0.70 0.81 <0.001

Living with 

parents
0.80 0.75 0.84 <0.001 Race 1.03 0.93 1.15 0.525 Race 1.17 1.05 1.29 0.004

Race 1.10 1.02 1.18 0.015 Age 0.94 0.91 0.96 <0.001 Age 0.91 0.89 0.94 <0.001

Age 0.93 0.91 0.94 <0.001

OR, odds ratio; CI, confidence interval. Reference group for sports participation: Never. Adjusted results were presented in the table.
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participation is indeed conducive to fostering resilience. Nonetheless, 
it is imperative to acknowledge the relative scarcity of studies on 
sports participation and resilience in children and adolescents. Thus, 
further research is warranted to advance our knowledge in this area. 
Considering the unique contexts and attributes of sports participation 
as a specific form of physical activity, future studies should encompass 
sports participation programs to determine the extent of its impact on 
promoting resilience among children and adolescents. Several 
underlying mechanisms concerning physical activity and exercise and 
their associations with resilience can shed light on the studied link 
between sports participation and resilience. Sports participation can 
be  viewed as a specific form of physical activity or exercise, and 
understanding the mechanisms that connect physical activity and 
resilience can help elucidate why sports participation may contribute 
to resilience.

Firstly, it is well-established that adequate physical activity 
promotes physical fitness in children and adolescents (Shomaker et al., 
2012; Williams et al., 2016). Elevated levels of physical fitness, coupled 
with regular physical activity (Biddle and Asare, 2011; Biddle et al., 
2019), are known to be significant drivers of improved mental health, 
potentially enhancing resilience (Belcher et al., 2021). Secondly, from 
a biological and neurological perspective, participating in physical 
activity can bolster resilience by enhancing brain self-regulation 
functions. This enhancement can occur through the exertion of 
neuroplastic effects on neural circuits associated with self-regulation 
(Belcher et al., 2021). Nevertheless, these assumptions are primarily 
based on research regarding physical activity and resilience, which did 
not take into account the specific contexts in which physical activity 

occurs, such as sports participation. As sports participation often 
involves unique contexts (e.g., team sports are associated with social 
interactions), further research is essential to clarify the actual 
mechanisms connecting sports participation and resilience, 
particularly in light of contextual factors. Beyond uncovering the 
biological mechanisms linking resilience sports participation in 
children and adolescents, sociological mechanisms also warrant 
research attention.

This study revealed a positive association between sports 
participation and resilience in school-attending students, which was 
consistently observed across genders and school grades. In essence, 
sports participation exhibited an incremental positive relationship with 
resilience, suggesting that increased participation in sports leads to 
higher resilience. This finding is a novel contribution to the literature, 
and given its novelty, it is challenging to locate comparable evidence to 
either support or refute our findings. The association between sports 
participation and resilience in children and adolescents has never been 
looked at before in our research. Consequently, more studies, especially 
those utilizing longitudinal or experimental designs, should 
be  conducted to determine whether or not this association can 
be  replicated. If more robust evidence can be  accumulated, the 
association between sports participation and resilience can be integrated 
into mental health clinical counseling, providing practical applications.

In summary, it is essential to recognize the inherent constraints of 
this research. First, we  are unable to show a cause-and-effect 
association between the independent and outcome variables due to 
the cross-sectional design of our research. Secondly, due to the online 
survey nature of our study, all measures relied on self-reported 

TABLE 3 Regression models results for association between sports participation and resilience in sample by grade.

Primary school Middle school High school

OR 95%CI p OR 95%CI p OR 95%CI p

Sports participation Sports participation Sports participation

1–3 times/month 1.16 1.10 1.23 <0.001 1–3 times/month 1.24 1.17 1.31 <0.001 1–3 times/month 1.19 1.11 1.29 <0.001

1–2 times/week 1.33 1.26 1.41 <0.001 1–2 times/week 1.38 1.30 1.47 <0.001 1–2 times/week 1.47 1.34 1.60 <0.001

3 times or more/

week 1.77 1.66 1.88
<0.001

3 times or more/

week 1.63 1.53 1.74
<0.001

3 times or more/

week 1.74 1.55 1.97
<0.001

Covariates Covariates Covariates

Sex 0.70 0.67 0.73 <0.001 Sex 0.58 0.56 0.61 <0.001 Sex 0.57 0.53 0.61 <0.001

Body mass index 0.89 0.86 0.91 <0.001 Body mass index 0.91 0.89 0.93 <0.001 Body mass index 0.95 0.91 1.00 0.046

Family 

socioeconomic 

status 1.13 1.12 1.15

<0.001

Family 

socioeconomic 

status 1.14 1.12 1.15

<0.001

Family 

socioeconomic 

status 1.12 1.09 1.14

<0.001

Single child or 

not 0.77 0.74 0.81
<0.001

Single child or not 0.83 0.79 0.87
<0.001

Single child or not 0.93 0.86 0.99
0.032

Father education 

level 0.99 0.97 1.02
0.483

Father education 

level 1.03 1.00 1.06
0.042

Father education 

level 0.98 0.94 1.02
0.301

Mother education 

level 0.99 0.97 1.02
0.492

Mother education 

level 0.98 0.95 1.00
0.086

Mother education 

level 1.00 0.96 1.04
0.927

Living with 

parents 0.73 0.67 0.80
<0.001

Living with 

parents 0.81 0.74 0.88
<0.001

Living with 

parents 0.87 0.78 0.98
0.019

Race 1.04 0.93 1.16 0.544 Race 1.20 1.07 1.35 0.002 Race 1.01 0.85 1.20 0.923

Age 0.92 0.90 0.94 <0.001 Age 0.91 0.89 0.94 <0.001 Age 0.97 0.93 1.02 0.225

OR, odds ratio; CI, confidence interval. Reference group for sports participation: never. Adjusted results were presented in the table.
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questionnaires, introducing potential biases related to social 
desirability and recall. Thirdly, our study solely collected data on the 
frequency of sports participation, and this limited information might 
constrain a more comprehensive recognizing the association between 
children and adolescents’ sports participation and resilience. Fourthly, 
we have included as many control variables as possible, but there may 
still be some omitted control variables that could influence the results. 
Nevertheless, our study benefits from its large sample size and the 
adjustment for numerous controlling variables. Future research 
endeavors need to take care of the above identified shortcomings to 
provide more solid proof, ultimately allowing for the confirmation or 
negation of our findings.

5 Conclusion

This study contributes valuable evidence on the association 
between sports participation and resilience, shedding light on the 
potential of sports participation in promoting resilience among 
school-attending students. Notably, the positive role of sports 
participation appears consistent across genders and school grades. The 
observation of sports participation and resilience have a positive 
association implies that increasing students’ engagement in sports 
participation could be a strategic approach to bolster mental health. 
However, given the study’s limitations, further investigations with 
enhanced research designs, such as experimental studies, are 
warranted to validate and extend these research findings.
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Introduction: The aim of the study was to determine the structure of muscular
activity and ground reaction forces during the preparatory period and the
execution of a fencing lunge at the opponent’s torso. The analysis focused on
the correlations between three phases of a fencing technical action in the
context of factors of temporal anticipation.
Methods: Six female épée fencers from the Polish National Fencing Team
participated in the study. The research tools included electromyography
(EMG), ground reaction force (GRF) platforms, and the OptiTrack motion
capture system. The fencers performed the lunge three times in response to
visual cues from the coach. By integrating the testing system, the EMG signal
indices of the fencers’ upper and lower limbs and the vertical force values of
the fencers’ front and rear leg muscles were obtained simultaneously.
Results: The results of the study demonstrated the key role of five muscles:
BICEPS BRACHII, LAT TRICEPS, EXTCARP RAD, BICEPS FEMORIS and MED
GAS in influencing the speed of lunge execution. In addition, a significant
correlation was found between the EMG signal of the gastrocnemius muscle
of the rear leg and the movement time (MT) phase of the lunge execution.
Discussion: The anticipatory activation of the EMG signal in relation to the
vertical force waveforms generated by the ground forces response platform in
the 15–30 ms interval was demonstrated. Finally, the importance of the
preparatory period for the effectiveness of the fencing lunge was highlighted
based on the phenomenon of anticipation.

KEYWORDS

preparatory period, reaction time, movement time, electromyography, ground reaction

forces

Introduction

Anticipation of opponents’ actions in sports based on open motor habits, including

combat sports, involves perception and imaging of upcoming situations related to the

selection of appropriate technical-tactical actions (1, 2). Athletes, as part of their

anticipatory processes based on experience, identify tactical goals set by opponents in

sports competition. The key to understanding psychomotor responses based on

anticipatory processes is the sensorimotor response paradigm formulated by Czajkowski

(3). An essential component of this paradigm is the preparatory period, which occurs

prior to the execution of a technical action and is characterized by readiness to perform

an intentional action. It includes the planning of a specific action involving mental

processes, i.e., concentration and focus of attention, before the anticipated movement

task. The second stage, after the occurrence of the anticipated stimulus signal, is the
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http://crossmark.crossref.org/dialog/?doi=10.3389/fspor.2024.1387013&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/fspor.2024.1387013
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fspor.2024.1387013/full
https://www.frontiersin.org/articles/10.3389/fspor.2024.1387013/full
https://www.frontiersin.org/articles/10.3389/fspor.2024.1387013/full
https://www.frontiersin.org/journals/sports-and-active-living
https://doi.org/10.3389/fspor.2024.1387013
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


Borysiuk et al. 10.3389/fspor.2024.1387013
latency period, defined as reaction time (RT) (4). According to

Schmidt (5) and Rosenbaum (6), the RT consists of three phases:

identification, selection, and programming of the sensorimotor

response. The RT ends with the initiation of the movement time

(MT) phase, which is expressed by the activation of the muscles

involved in a given motor action.

With the advancement of new technologies, primarily the use

of surface electromyography and force plates, the traditional

approach to the sensorimotor approach today requires some

revision. According to a number of studies, muscle tension and

pressure on the ground reaction force platforms occur during

both the preparatory and latency phases of the sensorimotor

response. There is no doubt that athletes “launch” their motor

programs in anticipation, creating a predetermined structure of

muscle tension in a given movement pattern (7, 8). Anticipating

the opponent’s intentions gives a competitor more time to

prepare and execute effective responses and to make appropriate

adjustments depending on changes in the technical-tactical

situation (9).

It is essential to use research tools that allow precise recording

of the signal to which the athletes being studied are responding,

while simultaneously recording the EMG curves of the muscles

being studied (10). In the present study, markers from the

OptiTrack system were placed on the coach’s and fencer’s epee

blade guards. A forward movement of the coach’s hand initiated

the fencer’s response, which consisted of an immediate fencing

lunge to a specific location on the coach’s torso. Accordingly, the

reaction time from “coach’s marker” to “fencer’s marker” was

determined using the markers (shown as vertical bars in the

diagrams). In addition, the movement time from the “fencer

marker” to the completion of the action, i.e., the “moment of

touch”, was also determined. Since the EMG curves were visible

before the start of the movement and also during the movement,

heuristic analyses of their course were carried out. However, for

the sake of precision of the EMG signal analysis, the “muscle

onset” procedure was used, as described in the subsection

“Materials, tools and research procedures”. In addition, given the

importance of postural adjustment, two integrated ground

reaction force (GRF) plates were used to measure the timing and

reaction force of the fencers’ legs during the execution of the lunge.

In terms of applicability, the fencers in the study were selected

because of the specifics of their training, which, apart from free

fencing matches, consists mainly of individual lessons with a

coach. During these training sessions, fencing coaches simulate

various technical actions in combination with the expected

reactions of the opponents, to which adequate responses must be

applied (11). In this sense, a typical fencer’s training is similar to

a real sports fight, and studies involving coaches and fencers

have particular applicability, especially in the context of different

types of anticipation (12, 13).

To accomplish the goals of the study, elite fencers were selected

because they most clearly manifest the attributes of training that

perfect the complexity of anticipatory processes (14). The variety

and perfect mastery of different movement patterns, enhanced by

practice, allows expert fencers to reliably anticipate the actions of

their opponents. According to researchers, about 80%–90% of
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technical and tactical actions in sports with open motor habits

are anticipatory in nature.

The present study aimed to address the following research issues

- The relationships between the timing of muscle activation

during the performance of a fencing lunge during reaction time

(RT) (coach marker—fencer marker) and movement time (MT)

(fencer marker—moment of contact);

- Relationships between timing and volume of EMG and GRF

platform signals.

Furthermore, a heuristic analysis of the whole movement

pattern of the fencing lunge was performed, taking into account

the preparatory period.
Methods

Six female epee fencers of the Polish Olympic Fencing Team,

aged 24.6 ± 6.2 years, who have been practicing fencing for

several years with international success in junior and senior age

categories, were selected for the study.

Eight muscles of the fencers’ upper and lower limbs were

assessed using surface EMG: biceps brachii (BICEPS BR), triceps

lateralis (LAT TRICEPS), flexor carpi ulnaris (FLEX CARP U),

extensor carpi radialis (EXT CARP RAD), biceps femoris

(BICEPS FEM), rectus femoris (RFCTUS FEM), gastrocnemius

lateralis (LAT GAS), and gastrocnemius medialis (MED GAS).

Two combined Kistler force plates were used to assess

ground reaction forces to classify the movement patterns of

the fencers’ front and rear legs. Both ground reaction force

plates were synchronized with TTL signals. The following

labels were used: Fz rear (rear leg vertical force) and Fz front

(front leg vertical force).

A motion capture system (OptiTrack, NaturalPoint, Inc.,

Corvallis, USA) consisting of eight cameras and markers that

define a specific body position was used to record the movement

sequences of the fencers and the coach. The markers were placed

on the epee blades and guards of the coach and fencers and on

the body of the coach: three markers on the weapon (fencer and

coach) and four on the torso of the coach, marking a 10 × 10

square target area (“place of hit”) (Photo 1).

The moment of the coach’s movement (coach marker) was

determined in terms of muscle activity (EMG) and ground

reaction forces (GRF). Then, the procedure of the initial muscle

activity was adopted according to the algorithm: the mean EMG

signal + 3SD calculated from 100 ms at the moment of taking the

on guard stance (muscle onset), determined from the fencer’s

sword hand marker, and the moment of touch determined by

the MATLAB automatic function findchangepts.

The signal to perform the epee thrust with a lunge at the

coach’s torso was initiated by the coach making a forward

motion with his hand. Each fencer performed three lunge

attempts, from which the best was selected.

The project was approved by the Bioethics Committee of the

Medical Chamber (Resolution No. 237 of December 13, 2016) in

accordance with the guidelines of the Declaration of Helsinki for

the conduct of clinical trials on human subjects.
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PHOTO 1

A fencer performing a lunge at the coach’s torso. Written informed consent was obtained from the individual for the publication of any potentially
identifiable images or data included in the article.
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Statistical analysis

The relationships between maximum ground reaction forces

and EMG were determined using the Pearson correlation

coefficient after checking the normality of the distribution with

the Shapiro-Wilk test. The analysis was performed using

JAMOVI software (jamovi.org).
Results

Analysis of the EMG and vertical force curves of the lower

limbs of the six female fencers revealed close similarities in the

structure of their muscle activation. Figures 1–3 show the

performance of a fencer with a 31 ms delay in the vertical

force of the rear leg (Fz rear) relative to the activation of the

EMG signal.

Figures 1–3 show the EMG activity of the eight active muscles

and the vertical force curves of the lower limbs during the

execution of a fencing lunge. A coordinated activity of all the

limbs of the fencers was observed, with the least role played by

the non-attacking arm, which only helps to maintain balance

after a hit. The primary role is attributed to the fencer’s rear leg

and the dominant arm that delivers the strike. As shown in

Figures 2, 3, the RECTUS FEM and BICEPS FEM muscles are

activated later than the rear leg muscles, but in slight synergy

with the peak of the vertical force of the front leg (Fz forward).

During the dynamic extension of the rear leg, the front leg is

lifted off the ground and during the extension, the RECTUS

FEM extensor is activated first (EMG = 400 uV). Then the

BICEPS FEM is activated (about 800 uv) before the moment of
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hitting. It is interesting to note that both the RECTUS FEM and

the BICEPS FEM muscles were activated after the movement of

the fencer’s weapon (“fencer marker”). At this point, the Fz force

of the front leg disappears because the front leg moves away

from the ground force reaction platform before the fencer’s

weapon movement. As shown in Figure 2, the fencer’s front leg

limb, while still in the preparatory period of the execution of the

lunge, anticipatorily presses on the plate, generating a significant

vertical force.

Figure 1 shows that the muscle that initiates the movement is

the LAT TRICEPS, which acts as an extensor early in the latency

phase. In addition, the EXT CARP RAD and BICEPS BRACHII

muscles are activated later, but still in the latency phase, before

the “fencer marker”. As for the FLEX CARP and BICEPS BR U

muscles, there is an anticipatory activation even in the

preparatory period of the execution of the fencing lunge, but

below the accepted “muscle onset” threshold.

The interpretation of Figures 2, 3 should be consistent as they

illustrate the coordinated action of the fencer’s front and rear leg

muscles during the execution of a lunge. A significant

anticipatory tendency can be seen in the activation of the LAT

GAS and MED. GAS muscles of the rear leg. At the same time, a

vertical force effect (Fz rear) is observed in synergy with the

activation of the said calf muscles.

A different activity is observed in the front leg. The RECTUS

FEM and BICEPS FEM muscles are activated slightly earlier than

the defined threshold for the vertical force of the rear leg, which

disappears in the initial phase of the lunge when the front leg

lifts off the surface of the GRF platform. In the case of Fz rear, a

significant ground pressure of about 200 N is already present in

the preparatory period of the lunge execution.
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FIGURE 1

The activity of four muscles of the attacking arm in the preparatory period (in the latency phase of the sensorimotor response) during the execution of
a fencing lunge.
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As shown in Table 1, the RT and MT phases of the

sensorimotor responses are significantly correlated with the

activation of the BICEPS BRACHII, LAT TRICEPS, EXTCARP

RAD, BICEPS FEMORIS, and MED GAS muscles. Similarly, the

vertical forces (Fz forward, Fz rear) show a correlation with the

MT. This means that the activity of these muscles in the RT

phase also has a significant effect on the speed of movement, i.e.,

the final efficiency of the fencing lunge.

The vertical force of the front leg is not included in Table 2

because the lifted foot loses contact with the GFR platform

before the “fencer marker”. The movement time (MT) shows a

statistically significant correlation with the maximum EMG value

of the LAT GAS. This means that this key muscle of the rear leg

decisively influences the MT of the fencing lunge.

Table 3 shows strong correlations between the EMG activity of

the LAT GAS and MED GAS muscles. The figures in brackets show

the delay resulting from the onset of the vertical force recording for

both gastrocnemius muscles. There was a significant trend of

anticipatory EMG activity in relation to vertical force in MED
Frontiers in Sports and Active Living 0462
GAS. In contrast, there was a slight anticipatory activity of the

vertical force of the rear leg (Fz rear) in relation to the LAT GAS

in fencers 3 and 6.
Discussion

The lunge, as a fundamental technical action in fencing,

has been the subject of numerous research investigations

from a biomechanical and kinematic point of view (15, 16).

It is an offensive action that involves a coordinated

interaction of the lower and upper limbs, with the muscles

of the rear leg and the attacking arm playing a key role

(17, 18). As shown in the present study in the structure of

activation of individual muscles, the action is initiated by

the gastrocnemius muscles, then the arm extensors, followed

by the forearm muscles and the biceps. The whole

activation is completed by the extensors and flexors of the

front leg (rectus femoris and biceps femoris).
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FIGURE 2

The activity of two muscles of the front leg and the vertical force in the preparatory period (in the latency phase of the sensorimotor response) during
the execution of the fencing lunge.
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An important novelty of the present study is the demonstration

of the sequence of muscular activity in the latency phase,

understood as the decisional temporal space, which can be

considered equivalent to the reaction time (RT), i.e., the interval

between the “coach marker” and the “fencer marker”. In this

phase, the reproduction of an adequate motor program and its

executive programming take place. There is no doubt that this

mechanism is characterized by anticipatory actions. It was

observed that immediately after the first movement of the coach,

but before the visible movement of the fencer, the gastrocnemius

muscles (LAT GAS and MED GAS) are the first to be activated,

about 250 ms in advance. Next, the activation of the LAT

TRICEPS of the sword arm is observed with a delay of about

200 ms, anticipating the onset of the BICEPS FEM and RECTUS

FEM tensions in the front leg. The whole sequence is completed

with the activation of the BICEPS BR and FLEX CARP U

muscles of the attacking arm after the “fencer marker”, i.e., at the

beginning of the movement time phase of the lunge.

Another novel contribution of the study was the use of ground

force reaction platforms that were temporally integrated with the

EMG and motion capture systems. The analysis of the EMG and
Frontiers in Sports and Active Living 0563
vertical force waveforms of the FZ rear (rear leg) and FZ forward

(front leg) yielded interesting results, particularly in the context

of identifying anticipatory processes. Interesting data is shown in

Figure 3, where the EMG curves of the gastrocnemius calf

muscles are compared with the GRF curve. In the heuristic

analysis, it is possible to notice the similarity of their curves.

Already in the RT phase, about 100 ms before the “coach

marker”, there is a significant increase of the vertical force to

about 600 N and of the EMG value to 80 ms. In the movement

phase, a peak of Fz rear activity to nearly 800 N and MED GAS

to nearly 300 uV and LAT GAS to 250 uV is marked. As shown

in Figure 2, no synergy of EMG and GRF curves is observed for

the front leg. Already in the RT phase before the “fencer

marker”, the Fz curve (foot lifting of the platform) disappears.

On the other hand, during the movement time, the RECTUS

FEM is the key muscle activated, reaching its maximum at

almost 500 uV.

While emphasizing the relationship between EMG and GRF, it

is important to note the interesting correlations in the period

preceding the RT and MT intervals of the sensorimotor

response, the so-called preparatory period. It is extremely rare for
frontiersin.org
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FIGURE 3

The activity of two muscles of the rear leg and the vertical force in the preparatory period (in the latency phase of the sensorimotor response) during
the execution of the fencing lunge.
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researchers to include this topic in their studies. A “smoothed”

EMG signal was found by analyzing its low activity (below the

accepted threshold) at the level of a few tens of microvolts [uV]

just before the “ coach marker” and a reasonably firm pressure of

the vertical force of the rear leg on the platform at about 200 N.
TABLE 1 The relationships between reaction times (RT) and movement
times (MT) of the fencers’ muscles and the vertical forces of the front
leg (Fz forward) and the rear leg (Fz rear).

Muscle type RT MT
BICEPS BRACHII 0.77* 0.55

LAT RTICEPS 0.89** 0.76*

FLEX CARPI U 0.53 0.26

EXT CARP RAD 0.86* 0.72

RECTUS FEMORIS 0.41 0.40

BICEPS FEMORIS 0.78* 0.67

LAT GAS 0.71* 0.58

MED. GAS −0.54 −0.22
FZ FORWARD 0.79* 0.60

FZ REAR 0.82* 0.62

*p < .05.

**p < .01.

***p < .001.
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On the other hand, quite unexpectedly, high values of the

vertical force of the front leg were recorded during the

preparatory period, at a little more than 400 N. The EMG

RECTUS FEM force was 50–70 uV and the BICEPS FEM force

was 20–30 uV. This phenomenon can be interpreted as an

indication that during the preparatory period, the fencer, while
TABLE 2 Correlations between RT and MT and maximal EMG values and
vertical force of the rear leg in the studied time intervals of
sensorimotor responses.

Muscle type RT MT
EMG BICEPS BR 0.39 0.44

EMG LAT TRICEPS 0.40 0.47

EMG FLEX CARPI U 0.25 0.34

EMG EXT CARP RAD 0.45 0.47

EMG RECTUS FEM 0.42 0.31

EMG BICEPS FEM 0.57 0.40

EMG LAT GAS 0.74 0.81*

EMG MED. GAS 0.44 0.49

FZ REAR −0.40 −0.47

*p < .05.

**p < .01.

***p < .001.
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TABLE 3 EMG correlations between LAT GAS and MED GAS muscles. The
delays [in ms] of the vertical force relative to the onset of the EMG activity
of the studied muscles are given in parentheses.

Fencers LAT GAS MED GAS
Fencer 1 0.74 (0) 0.66 (0.013)

Fencer 2 0.86 (0.017) 0.87 (0.025)

Fencer 3 0.75 (−0.002) 0.67 (0.022)

Fencer 4 0.85 (0.022) 0.81 (0.030)

Fencer 5 0.85 (0.031) 0.79 (0)

Fencer 6 0.61 (−0.013) 0.74 (0.011)

All correlations were statistically significant (p < .05).
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concentrating before executing the lunge, decisively shifted her

center of gravity forward, pressing her front foot against the GRF

platform in anticipation. In the case of the key muscles (LAT

GAS and MED GAS), a tendency of early activation of the EMG

before the GRF by about 15–30 ms was recorded in six fencers

studied. The opposite phenomenon was observed in two fencers,

only for the LAT GAS muscle (Table 3).

The temporal aspects of the fencing lunge are worth reporting

(Tables 1, 2). Of the eight muscles studied, most showed a

significant influence of the RT on the MT (19).

The study proves the significant influence of the activity of the

rear leg on the effectiveness of the fencing lunge, as indicated by

the EMG and Fz rear force measurements. The study of the

relationships between the EMG and the vertical force of the rear

leg and RT and MT was justified. Only the EMG of the MAX LAT

GAS muscle was shown to have a significant effect on MT (0.81).

In conclusion, the main objective of the study was to identify

the factors behind the phenomenon of anticipation in combat

sports. Anticipatory processes occur in the interval between the

appearance of the stimulus (a visual signal) and the start of the

action by the fencer, which initiates the movement phase until

the lunge at the coach’s torso is completed. The study showed

that the anticipation mechanism affects both reaction time (RT)

and the preparatory period. Thus, the phenomenon of

anticipation is related to the identification, selection and

programming of sensorimotor responses, as well as to the

preparation of a motor activity based on previous experience and

the activation of motor imagery. Both phases (RT and MT) lead

to an effective execution of the technical action (lunge), in

particular by reducing the time of movement execution (20).

The present study implies specific guidelines for mental and

perceptual training. The former involves improving mental

processes: concentration, focus and divisibility of attention, as

well as reproducing correct movement patterns (21). The latter

involves perfecting simple and complex reactions in

conjunction with spatiotemporal anticipation. Perceptual

anticipation is an important factor in reducing information

processing time in the response selection phase. Studies of

taekwondo and karate competitors, as well as fencers, have

shown that properly conducted perceptual training affects the

sensory system, allowing rapid input to neural representations

and, through motor neurons, to effectors. Anticipatory

information provides a pathway that paves the way for faster

and more accurate selection of sensorimotor responses (7, 8).
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This phenomenon clearly occurs in expert fencers and, to a

lesser extent, in novices.

The improvement of athletes’ perceptual skills must consist of:

- developing the ability to recall and reproduce discipline-

specific technical and tactical patterns;

- developing the ability to expand visual perception in response

to signals related to the athlete’s postural orientation;

- using strategies of divisibility and selectivity of perception

(narrow and wide vision);

- and, from the point of view of motor teaching methodology,

using contextual interference strategies, i.e., refining motor patterns

under changing conditions. Distributed methods actively involve

the trainee in the learning process by constantly changing the

stimuli. They force active thinking and constant checking and

comparison with previously acquired skills.

Taking a practical point of view, the results of the study

confirmed the empirical data that experienced fencers already

react to initial unconcious stimuli, while novices only to obvious

signals. The above observations are very useful in the process of

teaching and improving basic fencing techniques. Coaches should

pay attention to the elements of anticipation when simulating

exercises and technical-tactical solutions during individual

lessons with athletes and when conducting footwork exercises. As

a result, experienced fencers are characterized by lower

bioelectric muscle tension and greater rationality of motor

actions. This is line with the strategy of perceptual training, act

with the lowest possible cost, achieving the highest results.
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The influence of vibratory 
massage after physical exertion 
on selected psychological 
processes
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Good mental preparation of an athlete plays an important role in achieving 
optimal sports results. An athlete who enters a competition should not feel 
fatigue resulting from intense physical exercise. Therefore, new and effective 
methods are being sought that could help accelerate the process of both 
physical and mental regeneration. Vibrotherapy is one of them. The aim of the 
study was to determine the optimal frequency of vibration, its duration and the 
position in which the subjects were placed during the treatments, in relation to 
the reduction of subjectively perceived exertion muscle pain, mental discomfort, 
emotional states and the level of cognitive processes that were disturbed by 
intense physical activity. Sixteen healthy male volunteers were involved in this 
study. The participants were assessed for their aerobic and anaerobic capacity. 
Each of the subjects performed a set of intensive physical exercises and then 
underwent vibrotherapy treatment. In random order, each of the men tested the 
effectiveness of eight combinations of frequency, duration, and body position. 
Psychological tests were conducted for each combination: frequency, duration 
of treatment, and position during treatment, in four stages: (1) before the start 
of the experiment (baseline POMS measurements), (2) immediately after the 
exercise (VAS scale, scale examining psychological discomfort and STROOP 
test), (3) immediately after the vibration treatment (POMS measurements, 
VAS scale, scale examining psychological discomfort and STROOP test), (4) 
24  h after the vibration treatment (VAS scale examining subjective assessment 
of perceived pain and psychological discomfort). Based on the results, it 
was concluded that all the studied variables improved significantly over time 
(after the vibration treatment and 24  h after training). In addition, a statistically 
significant interaction measurement × frequency was noted for vigor scale 
(52HZ favored greater improvement in this state), and a statistically significant 
interaction was found for measurement × time for the VAS scale (p  <  0.05) – the 
lower pain value was indicated 24  h after the 10-min vibration treatment. The 
type of frequency used, position, and duration of the treatment did not play 
a statistically significant role in changing STROOP test results and severity of 
psychological discomfort (p  >  0.05).
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1 Introduction

In recent years, vibration treatments have become increasingly 
popular. This has aroused interest in the scientific world, which has 
contributed to an increasing number of studies on the effectiveness of 
vibration treatments both somatic (Aminian-Far et al., 2011; Lau and 
Nosaka, 2011) and psychological (Van Heuvelen et al., 2021). The 
evidence to date on vibrotherapy suggests that its effects are like those 
of physical activity such as running, aerobics and other forms of 
exercise (Yu et al., 2021). Positive effects have been reported on the 
cardiovascular and musculoskeletal systems and the cognitive system 
through activation of the central nervous system associated with 
attention, memory, emotions and learning, such as the prefrontal 
cortex and amygdala (Regterschot et  al., 2014). Previous studies 
suggest that the effect of vibration treatment depends on factors such 
as posture and muscle tension, as well as the frequency, amplitude, 
direction of the MV and duration of exposure (Jordan et al., 2005).

Previous research indicated that the vibration treatments can 
be  used in sports practice, for example, as an alternative method 
supporting the process of mental regeneration after intense physical 
exercise. This type of physical effort is a big stressor not only modifying 
the functional state of the human body (Laing et al., 2008) but it also 
influences emotional state (Uher, 2018) and subjective muscle pain 
sensations (Kress and Statler, 2007). How quickly an athlete returns to 
an optimal mental and physical state after a sports performance (e.g., 
after a tennis match) may determine its outcome during the next 
performance (e.g., the next day). By mental state we mean the mood 
states (Lochbaum et al., 2021), the subjective assessment of physical 
and mental discomfort (Pettersen et al., 2020) and the functioning of 
cognitive processes (Vestberg et  al., 2017; Policastro et  al., 2018; 
Hernández-Mendo et  al., 2019). Previous research on vibration 
treatments focused on its effect, without considering factors such as 
the use of different vibration frequencies, the body position in which 
the treatment is performed and its duration [ex: Regterschot et al. 
(2014), Amonette et al. (2015), and Boerema et al. (2018)]. Therefore, 
it seems appropriate to ask whether the impact of such treatments may 
depend on the vibration massage procedure used.

Vibration treatments can be divided into two types: whole body 
vibration (Morel et al., 2017) and locally applied vibration (Piotrowska 
et al., 2021). Both methods show positive impact on the human body 
(Burke and Schiller, 1976; Piotrowska, 2022), emotion regulation, pain 
perception (Li et  al., 2023) and cognition processes (Freitas 
et al., 2022).

It should be noted that previous research has not focused on this 
specific aspect, which is the impact of vibrotherapy used to accelerate 
post- exercise mental restitution. In the field of physiology such 
research has been done by Pałka et al. (2023), where they indicated 
that the optimal treatment that can accelerate the process of the 
redistribution and elimination of pro-inflammatory molecules, the 
inhibition of local inflammation, and, consequently, the acceleration 
of the body’s readiness to make another effort should be based on 
lower ranges of frequency values (2–52 Hz rather than 82–100 Hz). 
Body position during vibrotherapy had an impact on the results as 
well - the procedure performed with raised feet gave better results by 
increasing drainage and elimination of inflammatory components. 
Also, the duration of the treatments gave different results  - for 
assessing the level of oxygen saturation, a 10- min treatment would 
be  more beneficial. However, to improve the overall work, and a 

number of biochemical markers, a 45- min treatment is a better 
choice. Considering that different physiological results can be obtained 
using different vibration treatment protocols, we wanted to check 
whether analogous differences could be  observed in the case of 
mental states.

The aim of the present study was to determine the optimal 
vibration frequency, its duration, and the position in which the 
subjects were placed during the treatments, in relation to the 
reduction of perceived pain, mental discomfort, emotional states 
and the level of cognitive processes disturbed by intensive physical 
exertion. To achieve our goal, four research questions were posed 
regarding the optimal (1) frequency (low/high) of the vibration 
treatment, (2) its duration (10 min/45 min) and (3) body position 
during the treatment (lying down/lying with slightly raised legs) in 
order to improve the mood states, and concentration and reduce 
perceived muscle pain and mental discomfort. We would like to 
emphasize that the subject of the research was not to indicate the 
impact of vibration treatments on mental states, which had already 
been presented in previous studies (see, for example: Rasti et al., 
2020; Serritella et al., 2020; Souza Freitas et al., 2022). This study 
focused only on selecting the optimal frequency, body position and 
duration of treatments aimed at accelerating post-exercise 
mental regeneration.

2 Materials and methods

The study involved 16 healthy men with current medical 
examinations who met the following inclusion criteria: non-athletic 
trainees with similar levels of physical fitness (ACSM). Exclusion 
criteria included any contraindications to physical activity and 
contraindications to the use of vibration (Piotrowska et al., 2021). 
The following inclusion criteria were applied: male sex, age between 
20 and 30 years, and body composition parameters within the 
normal ranges for the Polish population (Jarosz et al., 2020). The 
exclusion criteria included any contraindications to physical activity 
and contraindications to the use of vibration (Piotrowska, 2022). 
During research, the subjects did not consume stimulants or use 
vitamins or supplements and did not change their dietary habits. All 
participants were students of physical education and performed 
physical activities related to the study program. The acceptable 
additional physical effort included a maximum of 2 h of moderate-
intensity activities per week. The average age of the respondents was 
22.17 ± 1.4 years. The basic anthropometric characteristics and 
physiological indicators determined in the aerobic and anaerobic 
tests were presented in publication of physiological-biochemical 
team (Pałka et al., 2023).

The research project was approved by the Bioethics Committee of 
the PMWSZ in Opole No. KB/56/N02/2019. The men were informed, 
in accordance with the requirements of the Declaration of Helsinki, 
about the purpose of the study, the methodology used, possible side 
effects and the possibility of withdrawing from the study at any time 
without giving a reason. A written informed consent was obtained 
from the participant for taking part in the study. The entire experiment 
was conducted under the supervision of medical personnel and 
a doctor.

The psychological examinations were performed as part of a 
broader physiological-biochemical research. The examinations took 
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place in the air-conditioned Laboratory of Physiological Basis for 
Adaptation, using the ISO 9001-certified testing equipment of the 
Laboratory, which is part of the Central Scientific and Research 
Laboratory of the University of Physical Education in Krakow. All tests 
were performed in the morning, at least 2 h after a light meal, to take 
into account circadian rhythm. Vibrotherapy treatments were 
conducted with vibrating devices manufactured by Vitberg (Poland). 
The product is a class IIa medical device, certified by the recognized 
body of TUV Rheinland (CE0197). In the vibrotherapy treatments, 
two frequency ranges were selected for testing: I - with low frequency 
(2–52 Hz) and II  - with higher frequency (82–100 Hz), stimulus 
exposure time - T1 10 min and T2 45 min, respectively, and also two 
body positions during the massage from the lumbar region to the 
feet - lying position A, and with the lower limbs raised by 20° - lying 
position B.

Each participant in random order was subjected to all 
combinations of vibration massage treatments during the restitution 
period: I-T1-A, I-T2-A, I-T1-B, I-T2-B, and II-T1-A, II-T2-A, 
II-T1-B, II-T2-B. Each combination was tested after an anaerobic 
exercise at 10-day intervals. The interval time was necessary to 
allow any effects of vibration and exercise to dissipate. In total 
we  gathered 128 sessions results (8 sessions per subject x 
16 subjects).

Four test were used as measurement tools: (1) The POMS 
questionnaire (McNair et al., 1971) in the Polish adaptation by Dudek 
and Koniarek (1987), the VAS scale (Gift, 1989) investigating (2) 
subjective assessment of perceived pain and (3) psychological 
discomfort, and (4) the STROOP test – version S10 – color-word 
interference, touch screen (Schufried, 2017).

The POMS questionnaire is a self-description tool consisting of 65 
items to which the respondent is asked to refer on a five-point Likert 
scale (0–4). This questionnaire measures the intensity of six emotional 
states: tension-anxiety, depression-dejection, anger-hostility, fatigue, 
confusion, and vigor. The measurement can refer to any specified 
period of time. In the case of this research, respondents were asked to 
indicate their state “here and now.”

The VAS scale scores are based on self-reported measures of 
perceived pain symptoms that are recorded with a single 
handwritten mark placed at one point along the length of a 10-cm 
line that represents a continuum between the two ends of the 
scale—“no pain” on the left end (0 cm) of the scale and the “worst 
pain” on the right end of the scale (10 cm) (Gift, 1989). The VAS 
scale can be used to evaluate other states (Jamison et al., 2002), in 
this research we also used it to evaluate psychological discomfort 
similarly to the pain scale – the left end of the scale – “no 
psychological discomfort” and the “worst psychological discomfort” 
on the right end of the scale.

Standardized instrumental tests by Schuhfried (2013) – Vienna 
Test System were applied to conduct STROOP test which measure 
respondent’s information processing and attention processes. The 
STROOP test is a neuropsychological test extensively used to assess 
the ability to inhibit cognitive interference that occurs when the 
processing of a specific stimulus feature impedes the simultaneous 
processing of a second stimulus attribute, well-known as the Stroop 
Effect (Scarpina and Tagini, 2017). This test measures both speed in 
reading words and naming colors and speed under conditions of 
color/word interference (Schufried, 2017).

Psychological tests were conducted for each combination: 
frequency, duration of treatment, and position during treatment, in 
four stages: (1) before the start of the experiment (baseline POMS 
measurements), (2) immediately after the exercise (VAS scale, scale 
examining psychological discomfort and STROOP test), (3) 
immediately after the vibration treatment (POMS measurements, VAS 
scale, scale examining psychological discomfort and STROOP test), 
(4) 24 h after the vibration treatment (VAS scale examining subjective 
assessment of perceived pain and psychological discomfort) 
(Figure 1).

2.1 Statistics

A two-factor MANOVA analysis of variance (Kim, 2014) was used 
to examine the interaction between the repeated-measurement factor 
and intergroup factors (frequency, treatment duration and position). 
To determine the effect size, a partial eta square (η2P) was calculated, 
with values >0.01, 0.06, and 0.14 corresponding to small, medium, and 
large effect size (Miles and Shevlin, 2001). When significant 
interactions were found, probabilities were calculated for post-hoc 
tests using the LSD test (Agbangba et al., 2024).

3 Results

3.1 Profile of mood states (POMS)

The analysis of the vibration treatment effect on the subjects’ 
emotional states (observed after physical exertion) indicated that 
regardless of the form of treatment, negative emotional states were 
reduced: tension-anxiety (F (1, 120) = 820.386; η2

P = 0.872; p < 0.001), 
depression-dejection (F (1, 120) = 1764.597; η2

P = 0.936; p < 0.001), 
anger-hostility [F (1, 120) = 1573.939; η2

P = 0.929; p < 0.001], fatigue [F 
(1, 120) = 954.313; η2

P = 0.888; p < 0.001] and confusion [F (1, 
120) = 247.661; η2

P = 0.674; p < 0.001]. No effect of vibration frequency, 
position or treatment duration on the negative emotional was found 
(p > 0.05).

However, a positive emotional state - vigor improved after the 
treatment [F (1, 120) = 447.809; η2

P = 0.786; p < 0.001]. In addition, a 
statistically significant interaction measurement × frequency was 
noted for this scale [F (1, 120) = 6.907; η2

P = 0.054; p = 0.010]. The post 
hoc test results (LSD test) indicated that frequency I (2–52 Hz) favored 
greater improvement in this state.

It is also worth noting that after the vibration sessions (phase 3), 
the level of negative moods in the study group was significantly 
(p < 0.05) lower and the level of vigor was higher compared to the 
initial level (phase 1).

The basic characteristics of the variables discussed here are 
presented in Table 1.

3.2 Pain sensation results

Descriptive statistics for the VAS scale are presented in 
Table  2. Statistically significant differences were found for 
subjective assessment of muscle pain sensation between the 
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measurements performed [F(1.629, 193.820) = 680.004; η2
P = 0.851; 

p < 0.001]. The LSD test results showed statistically significant 
differences between all 3 measurements. The respondents 
indicated the highest values for pain sensations immediately after 
exercise, followed by vibration treatment, and the lowest values 
24 h after treatment.

A statistically significant interaction was found for 
measurement × time for the VAS scale [F (1.629, 193.820) = 4.003; 
η2

P = 0.033; p = 0.027] – the post hoc test showed that the lower 
muscle pain value was indicated 24 h after the 10-min vibration 
treatment. No significant differences were found for other 
measurements (p < 0.05).

No significant differences were found between frequency and 
position and the level of perceived pain (p > 0.05).

3.3 Mental discomfort results

The analysis of the subjects’ perceived psychological discomfort 
showed statistically significant differences between the results 
obtained from the performed measurements [F(1.576, 
189.070) = 338.319; η2

P = 0.738; p < 0.001]. The LSD test indicated 
statistically significant differences between all 3 measurements. 
Respondents experienced the greatest psychological discomfort 
immediately after exercise, followed by vibration treatment, and the 
lowest values were indicated 24 h after treatment (Table 2).

The type of frequency used, the position during the treatment 
and the duration of the treatment did not play a statistically 

significant role in changing the severity of psychological discomfort 
(p > 0.05).

3.4 The STROOP test results

The analysis of the STROOP test indicated a statistically significant 
improvement in the quality of task performance after vibration 
treatment as compared to performance immediately after exercise for 
the following scales: tendency for reading interference (word-level 
concentration) [F (1, 120) = 20.067; η2

P = 0.143; p < 0.001], tendency for 
interference in naming (non-word-level concentration) [F(1, 
120) = 119.373; η2

P = 0.499; p < 0.001], reading reaction time (baseline) 
[F (1, 120) = 1156.282; η2

P = 0.906; p < 0.001], reaction time naming 
(baseline) [F (1, 120) = 739.388; η2

P = 0.860; p < 0.001], reaction time 
reading (interference) [F (1, 120) = 531.210; η2

P = 0.816; p < 0.001] and 
reaction time naming (interference) [F (1, 120) = 7.291; η2

P = 0.056; 
p = 0.008]. The basic characteristics of the variables discussed here are 
presented in Table 3.

The type of frequency used, position, and duration of the 
treatment did not play a statistically significant role in changing 
STROOP test results (p > 0.05).

4 Discussion

Prolonged physical exertion is a powerful stressor that alters 
a functional and emotional state of the human body (Tyka et al., 

FIGURE 1

Schematic of the course of the study.
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TABLE 1 Descriptive statistics – POMS.

I-T1A I-T1-B IT2-A I-T2-B II-T1-A II-T1-B II-T2-A II-T2-B

Tension-anxiety Phase I 1.31 ± 0.62

Phase II
1.91

± 0.25

1.94

± 0.27

1.90

± 0.25

1.91

± 0.22

1.87

± 0.27

1.87

± 0.25

1.96

± 0.29

1.93

± 0.24

Phase III
0.51

± 0.40

1.22

± 0.62

0.78

± 0.42

0.83

± 0.35

0.95

± 0.53

0.77

± 0.34

0.88

± 0.32

0.86

± 0.44

Depression-

dejection

Phase I 0.44 ± 0.45

Phase II
1.53

± 0.36

1.50

± 0.38

1.56

± 0.33

1.53

± 0.32

1.53

± 0.37

1.56

± 0.34

1.55

± 0.31

1.53

± 0.38

Phase III
0.41

± 0.34

0.40

± 0.37

0.48

± 0.35

0.46

± 0.35

0.40

± 0.31

0.43

± 0.31

0.42

± 0.34

0.35

± 0.30

Anger-hostility Phase I 0.73 ± 0.39

Phase II
1.71

± 0.25

1.68

± 0.22

1.70

± 0.28

1.74

± 0.24

1.71

± 0.28

1.69

± 0.29

1.76

± 0.25

1.71

± 0.27

Phase III
0.38

± 0.28

0.42

± 0.34

0.53

± 0.35

0.58

± 0.36

0.54

± 0.36

0.41

± 0.29

0.61

± 0.40

0.50

± 0.35

Vigor Phase I 2.68 ± 0.90

Phase II
1.31

± 0.57

1.32

± 0.56

1.31

± 0.58

1.35

± 0.57

1.30

± 0.57

1.28

± 0.57

1.33

± 0.57

1.30

± 0.57

Phase III
3.26

± 0.93

3.11

± 0.50

2.85

± 0.77

4.13

± 1.90

3.05

± 0.49

2.61

± 0.75

2.99

± 0.71

2.84

± 0.72

Fatigue Phase I 1.10 ± 0.91

Phase II
2.11

± 0.41

2.14

± 0.44

2.08

± 0.41

2.12

± 0.47

2.14

± 0.42

2.15

± 0.55

2.11

± 0.44

2.17

± 0.50

Phase III
0.88

± 0.61

0.99

± 0.58

0.95

± 0.54

1.12

± 0.53

1.13

± 0.54

1.08

± 0.60

1.11

± 0.56

1.05

± 0.60

Confusion Phase I 1.04 ± 0.46

Phase II
1.45

± 0.35

1.50

± 0.40

1.41

± 0.31

1.47

± 0.32

1.41

± 0.29

1.45

± 0.37

1.52

± 0.38

1.49

± 0.40

Phase III
0.78

± 0.43

0.86

± 0.72

0.54

± 0.49

0.92

± 0.59

0.77

± 0.50

0.68

± 0.44

0.87

± 0.62

0.88

± 0.63

Variables are shown as mean values ± standard deviation (SD).
Phase: I – baseline, II – immediately after the exercise, III – immediately after the vibration treatment; Frequency of vibrations: I: 2–52 Hz, II: 82–100 Hz; vibrotherapy duration: T1: 10 min, T2: 
45 min; body position: A: Lying down with lower limbs raised by 20°, B: lying down.

TABLE 2 Descriptive statistics – VAS measures of perceived pain symptoms and psychological discomfort.

I-T1A I-T1-B IT2-A I-T2-B II-T1-A II-T1-B II-T2-A II-T2-B

Perceived muscle 

pain
Phase II

7.44

± 2.10

7.90

± 1.77

7.34

± 1.31

7.87

± 1.6

7.81

± 2.04

7.66

± 1.21

7.31

± 1.53

6.84

± 1.76

Phase III
3.75

± 2.02

4.20

± 1.90

4.22

± 1.84

4.03

± 2.05

3.97

± 2.19

3.81

± 1.71

3.72

± 1.57

3.72

± 1.97

Phase IV
1.75

± 1.20

1.77

± 1.27

1.78

± 1.03

2.44

± 1.38

1.31

± 1.03

1.97

± 1.23

2.56

± 1.33

2.02

± 1.19

Psychological 

discomfort
Phase II

4.94

± 2.29

5.62

± 1.78

5.44

± 2.25

6.09

± 1.66

5.06

± 2.02

5.97

± 2.05

5.56

± 2.22

5.06

± 2.20

Phase III
2.81

± 2.20

2.91

± 1.37

3.37

± 2.22

3.66

± 1.37

2.66

± 1.76

3.31

± 1.99

2.94

± 2.02

3.03

± 1.88

Phase IV
1.09

± 1.04

1.28

± 1.06

1.00

± 0.82

1.00

±1.10

1.16

± 1.03

1.00

± 0.98

1.37

± 1.02

1.00

± 0.98

Variables are shown as mean values ± standard deviation (SD).
Phase: II – immediately after the exercise, III – immediately after the vibration treatment, IV – 24 h after the vibration treatment; Frequency of vibrations: I: 2–52 Hz, II: 82–100 Hz; 
vibrotherapy duration: T1: 10 min, T2: 45 min; body position: A: Lying down with lower limbs raised by 20°, B: lying down.

71

https://doi.org/10.3389/fpsyg.2024.1380282
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Wrześniewski et al. 10.3389/fpsyg.2024.1380282

Frontiers in Psychology 06 frontiersin.org

2018; Jahangiri et al., 2019; Armstrong et al., 2022). There has 
been currently great interest in the problem of how quickly the 
body is able to return to its optimal psychophysical state after 
exercise, which is particularly important in the restrictive 
professional training of athletes. This is important not only to 
restore athlete’s ability to perform effectively in a short period of 
time, but also to prevent possible burnout (Silva, 1990; Henschen, 
2001; Cresswell and Eklund, 2005; Silva et al., 2022). Prioritizing 
sleep, rest, nutrition, hydration, and joint range of motion during 
the recovery phase is fundamental, and then consideration should 
be  given to restorative interventions that alleviate the specific 
physiological stress arising at any point in the recovery continuum 
(Jäger et  al., 2008; Kellmann et  al., 2018). To support mental 
regeneration, athletes introduce psychological techniques into 
their training routine, such as: progressive muscle relaxation 
(Battaglini et  al., 2022), mindfulness (Coimbra et  al., 2021) 
imagery (Di Corrado et al., 2020), awareness, positive self-talk 
and acceptance of pain as part of the sport (Kress and Statler, 
2007), but they also use other methods, such as massage, which is 
considered the most effective alternative to psychological methods 
(Dupuy et al., 2018). However, the athlete does not always have 
the time or specialist help to undergo all the suggested 
psychological and rehabilitation procedures. Therefore, alternative 
holistic methods are being sought that would achieve satisfactory 

results in terms of both mental and physical regeneration. 
Vibration treatments appear to be one such method. It is worth 
highlighting that such treatments should be conducted under the 
supervision of specialists who choose the appropriate frequency, 
position, and duration (Jordan et  al., 2005; Musumeci, 2017; 
Freitas et al., 2022).

The findings of this study are consistent with the ones of other 
researchers who reported positive effects of vibration treatments on 
emotional states, subjective pain sensations (Boucher et  al., 2015; 
Maddalozzo et al., 2016; Dong et al., 2019), mental discomfort, and 
concentration (Regterschot et al., 2014).

In response to our question as to which frequency is more 
conducive to improvements, it was found that low-frequency 
treatments (2–52 Hz) promote greater improvements in mood, 
particularly in the vigor dimension. Although some other authors 
consider vibration frequencies between 20 and 70 Hz to be safe [e.g., 
Plentz and Sisto, 2018 as cited in Freitas et al. (2022)], we advise a 
caution to be exercised regarding far-reaching conclusions and further 
observations are suggested.

Regarding the question of whether the duration of treatment 
causes any changes to perceived pain, mental discomfort, or 
emotional states, it was only confirmed in the pain sensations 
dimension. The treatments of shorter duration (10 min) were more 
conducive to pain reduction than 45-min treatments. Previous 

TABLE 3 Descriptive statistics – STROOP test.

I-T1A I-T1-B IT2-A I-T2-B II-T1-A II-T1-B II-T2-A II-T2-B

tendency for 

reading 

interference (s)

Phase II 0.13

±0.06

0.13

±0.06

0.14

±0.05

0.13

±0.08

0.13

±0.07

0.13

±0.06

0.13

±0.07

0.13

±0.04

Phase III 0.10

±0.07

0.10

±0.07

0.11

±0.08

0.10

±0.07

0.10

±0.06

0.11

±0.07

0.11

±0.10

0.10

±0.07

tendency for 

interference in 

naming (s)

Phase II 0.24

±0.10

0.24

±0.10

0.24

±0.10

0.24

±0.10

0.24

±0.10

0.24

±0.10

0.24

±0.10

0.24

±0.10

Phase III 0.16

±0.11

0.16

±0.10

0.16

±0.11

0.15

±0.11

0.16

±0.11

0.17

±0.08

0.16

±0.11

0.16

±0.07

reaction time – 

reading (s) 

{baseline}

Phase II 0.66

±0.05

0.65

±0.05

0.66

±0.05

0.67

±0.05

0.66

±0.05

0.66

±0.04

0.65

±0.05

0.66

±0.06

Phase III 0.52

±0.05

0.54

±0.05

0.53

±0.05

0.50

±0.05

0.52

±0.04

0.53

±0.06

0.54

±0.05

0.53

0.06

reaction time 

– naming (s) 

{baseline}

Phase II 0.67

±0.07

0.68

±0.08

0.67

±0.06

0.67

±0.07

0.66

±0.08

0.67

±0.07

0.67

±0.05

0.66

±0.05

Phase III 0.56

±0.08

0.57

±0.08

0.58

±0.10

0.55

±0.09

0.56

±0.07

0.55

±0.07

0.57

±0.08

0.56

0.09

reaction time – 

reading (s) 

{interference}

Phase II 0.78

±0.10

0.79

±0.10

0.79

±0.09

0.78

±0.10

0.80

±0.08

0.79

±0.09

0.79

±0.11

0.79

±0.10

Phase III 0.62

±0.10

0.64

±0.10

0.64

±0.10

0.60

±0.09

0.62

±0.07

0.64

±0.09

0.65

±0.10

0.63

±0.10

reaction time 

– naming (s) 

{interference}

Phase II 2.76

±3.15

2.78

±3.10

2.76

±2.78

2.74

±3.13

2.75

±3.01

2.74

±3.15

2.73

±2.70

2.72

±2.01

Phase III 2.25

±2.70

2.26

±2.70

2.25

±2.72

2.22

±2.71

2.25

±2.70

2.02

±2.46

2.26

±2.71

1.67

±1.68

Variables are shown as mean values ± standard deviation (SD).
Phase: II – immediately after the exercise, III – immediately after the vibration treatment, IV - 24 h after the vibration treatment; Frequency of vibrations: I: 2–52 Hz, II: 82–100 Hz; 
vibrotherapy duration: T1: 10 min, T2: 45 min; body position: A: Lying down with lower limbs raised by 20°, B: lying down.
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studies on vibrotherapy showed that such treatments affect hormone 
levels and lymphatic drainage, leading to a reduction in pain and an 
improvement in mood state (Uher, 2018). Thus, based on the results 
from this study, it can be  concluded that a 10-min treatment is 
completely sufficient to reduce pain sensations – this is probably due 
to the phenomenon of “gating” (Melzack and Wall, 1965; Moayedi 
and Davis, 2013), where under the influence of vibration, 
neurotransmitters are depleted in a relatively short period of time 
(Uher, 2018). The differences found in this study can be explained by 
the participants’ subjective perception of pain. It can be speculated 
that in both the 10-min and 45-min treatments, the perception of 
pain is most dynamic in the first minutes of the treatment (when 
gating occurs), which means that when the measurement was 
conducted at a shorter interval (10 min compared to 45 min), the 
subjects perceived the change to a greater extent, and as a result 
indicated lower post-treatment scores. However, in the 45-min 
measurement, it is possible that the subjects became accustomed to 
a normal state (normal pain level).

The last question concerned whether the position during the 
treatment causes any changes to perceived pain, mental discomfort, 
or emotional states. In this case no statistically significant differences 
were found.

The findings show that the best results related to mental recovery 
after intensive physical activity are obtained from vibrotherapy 
treatments of frequency (2–52 Hz), conducted in any position, and 
lasting 10 min. It should be noted here that such a treatment affects 
both the psyche and the somatics (Uher, 2018). This study has 
confirmed that vibrotherapy affects both the somatics, as indicated by 
numerous studies (Otsuki et al., 2008; Morel et al., 2017; Musumeci, 
2017; Tyka et al., 2018; Piotrowska et al., 2021; Pałka et al., 2023) as 
well as the psyche. Thus, vibrotherapy can be considered as having a 
comprehensive effect.

This study focused only on selecting the optimal frequency, body 
position and duration of treatments aimed at accelerating post-
exercise mental regeneration. Therefore, we did not include control 
measurements in our research, which is a certain limitation of our 
research. We would suggest that future research should compare the 
effectiveness of vibration treatments to control group and other 
methods that accelerate regeneration after intense physical exercise, 
such as: massage, intensive cooling, progressive muscle relaxation, or 
mindfulness. This would allow us to assess the usefulness of using 
vibration treatments as a holistic alternative to help return to 
homeostasis after intense exercise.

5 Conclusion

Findings from vibrotherapy research might have implication for 
competitive sports, as the new, effective ways of recovery after 
trainings and competition are being sought (e.g., intensive cooling, 
pneumatic sleeves for improving venous and lymphatic circulation). 
Vibrotherapy offers a chance to positively affect athletes’ physiological 
and psychological states such as their well-being and cognitive 
processes. This research enabled us to increase expand our knowledge 
of on this rarely discussed subject. Based on the results, it can 
be concluded that from psychological point of view, it is more effective 
to use 10-minute treatments at lower frequencies (in the range of 
2–52 Hz).
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The connection between physical activity and cognitive function has become 
a focus of attention in educational research in recent years. Regular exercise 
has been shown to have significant positive effects on physical health, but it 
also appears to have a significant impact on cognitive function and academic 
performance. Of all the exercise modalities, resistance training has drawn 
interest for its ability to improve cerebral abilities in addition to physical well-
being. However, there is limited available knowledge exploring the relationship 
between resistance training regimens and academic performance. This narrative 
review aims to investigate the underlying mechanisms linking resistance training 
to academic performance. Firstly, we will examine the biological mechanisms 
and psychosocial links that potentially connect resistance training to academic 
performance to find and describe the different mechanisms by which resistance 
training improves academic performance. In the next part of the work, we delve 
into the existing observational and intervention studies that have explored the 
relationship between resistance training and academic performance. Lastly, 
we  provide practical recommendations for including resistance training in 
institutional education settings, emphasizing the need of dispelling myths 
and addressing barriers to increase participation as well as the relevance of 
considering key training variables and adaptation of protocols to developmental 
stages, always guided by a properly trained professional. Overall, the available 
evidence supports that resistance training provides potential benefits to 
the academic performance of youth students with many biological and 
psychosocial factors that explain this relationship. However, most of the studies 
are observational, and broader interventional studies are needed to understand 
and maximize the benefits of this type of physical exercise.
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1 Introduction

The concept of strength has different meanings depending on the 
context. If the idea is applied to sports education and the scope of the 
present study, it refers to the ability of a muscle to overcome external 
resistance. Strength is supported by several morphological and neural 
factors including muscle cross-sectional area and architecture, 
musculotendinous stiffness, motor unit recruitment, frequency 
encoding, motor unit synchronization, and neuromuscular inhibition 
(Suchomel et al., 2018). Resistance training consists of the introduction 
of exercises and movement patterns periodically that stimulate the 
muscle’s ability to exert force and combine stimulation of its 
hypertrophy (Phillips and Winett, 2010). Although resistance training 
has traditionally been related to the maximum amount of weight with 
which an individual can perform one repetition (1RM), other authors 
defend the need to include not only this element but also other 
variables such as the number of repetitions, the number of series, rest 
intervals between series, time under tension, order of exercises and 
critically, the effort perceived by each subject (Phillips and Winett, 
2010). There are multiple practices that challenge the muscles and that 
can be  considered resistance training, from the most basic 
requirements (Hollingsworth et al., 2020) to preparations that push 
the human body to the limit (Winwood et  al., 2015). Within the 
various practices, bilateral training, accentuated eccentric training and 
loading, as well as variable resistance training, can produce the 
greatest comprehensive strength adaptations. However, bodyweight, 
isolation, plyometric, unilateral or kettlebell exercises, despite having 
less potential to improve maximal strength, are still relevant and truly 
useful for strength development, challenging the expression of 
strength in a limited time and differentially challenging motor 
demands (Suchomel et al., 2018).

Resistance training has multiple benefits for those individuals who 
practice it regularly. The relevance of including resistance training 
programs has been demonstrated in a wide variety of fields, whether 
for esthetic purposes (Rosenthal et  al., 2021), to achieve specific 
physical performance (Ferland and Comtois, 2019) or even as a 
therapeutic approach (Montoro et al., 2015; Avilés-Martínez et al., 
2022). Strength has been established as a direct indicator of health, 
contributing to an improvement in the quality of life and basic 
physical abilities (Celis-Morales et al., 2018; Alizadeh et al., 2023). The 
regular inclusion of resistance training programs improves lean body 
mass and exerts direct benefits on the musculoskeletal system, which 
is one of the pillars of maintaining acceptable standards of living in the 
individual (Bellido and Bellido, 2016; Nava-Bringas et  al., 2018; 
Ortega et al., 2021). In fact, the musculoskeletal system is especially 
vulnerable to numerous pathologies and conditions, and may be a 
premature indicator to detect dysfunction in the body (Bhimani et al., 
2021; Damluji et al., 2023). On the other hand, resistance training also 
exerts notable benefits on the different organs and systems of the body, 
as well as on mental, emotional and social well-being (Maestroni et al., 
2020). Brain and muscle are connected through different mechanisms 

by the denominated muscle-brain axis (Burtscher et al., 2021; Rai and 
Demontis, 2022). A growing body of evidence supports that the mind-
muscle connection during exercise is essential not only for progressing 
in the training programs (Calatayud et  al., 2016), but also for 
maximizing the cognitive benefits of physical activity in the brain 
(Blomstrand et al., 2023). Therefore, scientific evidence conclude that 
resistance training is essential not only for ensuring a global health of 
the subject, but also for maximizing mind and brain functioning.

In the pursuit of academic excellence, both students and educators 
continually seek innovative strategies to improve cognitive skills and 
optimize learning outcomes. The predominant perception of physical 
exercise as a means to improve cardiovascular health and muscular 
strength has undergone a paradigm shift in recent years. While 
traditional approaches have focused primarily on intellectual exercises 
such as studying, reading, and problem-solving (Azer et al., 2013), 
emerging research has highlighted the potential impact of physical 
activities, such as endurance, flexibility, or resistance training, on 
cognitive function and academic performance (Trudeau and 
Shephard, 2009). Whereas various observational and interventional 
studies have provided initial evidence of an association between 
resistance training and academic performance, there is a lack of 
comprehensive studies analyzing the different interconnections, the 
relevance and perspectives from including regular resistance training 
to enhance academic performance in institutional education. This 
narrative review delves into the promising relationship between 
resistance training and academic performance, intending to uncover 
the underlying mechanisms that connect both factors while analyzing 
the available literature and offering practical recommendations to 
include resistance training programs in institutional settings.

The primary research question guiding the investigation into the 
relationship between resistance training and academic performance is:

 • What are the underlying links between resistance training and 
academic performance?

Subsequently, the inquiry will be divided into three main points 
exploring different aspects of these links.

Firstly, to describe the link between resistance training and 
academic performance we aimed to respond the following question:

 • What are the specific biological and psychosocial mechanisms 
underlying the relationship between resistance training and 
academic performance?

Secondly, to analyze the available studies connecting resistance 
training and academic performance we  focus on the 
following questions:

 • What evidence from observational studies supports the 
relationship between resistance training and academic 
performance and what findings have intervention studies 
revealed about the impact of resistance training on 
academic performance?

Lastly, to offer practical recommendations for including resistance 
training programs in institutional settings we  propose the 
following questions:
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 • What key training variables should be  considered when 
implementing resistance training programs by proper 
professional trainers in educational settings?

 • How can resistance training protocols be adapted to different 
developmental stages and individual factors like sex to optimize 
academic performance?

2 Resistance training and academic 
performance—what are the links?

Physical education as a teaching and training instrument has its 
origins in Greek paideia, an educational ideal in which both cultural 
and physical instruction as a whole was valued. In fact, during the 
Hellenistic era, the concept of “citizen” was not conceived without 
athletic preparation carried out in the gym during his adolescence 
(Alonso-Troncoso, 2009). Within the educational landscape, the 
importance of promoting not only cognitive skills but also general 
well-being is increasingly recognized (Haapala, 2022). Thus, 
integrating physical activity, specifically resistance training, into 
academic settings is a promising strategy not only to improve physical 
health but also to potentially elevate cognitive abilities essential for 
academic performance. As it will be  herein explored, resistance 
training promotes a broad range of biological and psychosocial effects 
potentially related to academic performance. In this section the main 
mechanisms that explain the association between resistance training 
and academic performance will be described.

2.1 Biological mechanisms

To understand the biological effects of resistance training, it is 
essential to highlight that physical exercise in general operates as a 
hormetic agent. In other words, it acts as a stressor in the body that 
follows a biphasic dose–response curve inducing a series of 
adaptations. Progressive and beneficial in the body as long as a 
minimum threshold is reached, and a maximum threshold is not 
exceeded (Mattson, 2008). Thus, the maximum benefits of physical 
activity in general and resistance training are observed at a certain 
dose, with both its deficiency and excess being associated with 
negative results (Peake et al., 2015). However, the ideal resistance 
training dose where the maximum benefits will be reported for each 
person will vary depending on their characteristics and a series of 
factors that will not be  covered below, entering into important 
variables such as personalization and adaptation of the training to 
each person. In this section we  will consider that the individual 
receives an optimal dose of exercise without considering these details 
through which the described mechanisms exert a favorable effect, and 
its impact, from a general perspective, at the level of 
academic performance.

In this context, it is known that there are multiple ways in which 
the two factors can be interconnected. It is important to understand 
that this type of physical activity exerts direct biological effects on the 
brain, regulating the production of certain neurotransmitters and 
neuromodulators, as well as indirectly through its actions in the 
different tissues of the body (Maestroni et al., 2020). For example, the 
modulatory effect of resistance training has been described on a large 

number of neuromodulators related to academic performance such as 
lactate, brain-derived neurotrophic factor (BDNF), insulin-like 
growth factor 1 (IGF-1), vascular endothelial growth factor (VEGF), 
acetylcholine, dopamine, norepinephrine and serotonin (Basso and 
Suzuki, 2017). The regulation of these neurochemical agents is 
translated and accompanied by structural and functional changes in 
different areas of the brain (neuroplasticity) (Silverman and Deuster, 
2014), in the renewal and formation of new neurons (neurogenesis) 
(Azevedo et al., 2023), in increasing cerebral blood flow (Cheng et al., 
2022) leading to positive improvements in mood, behavior and 
cognitive functioning (Basso and Suzuki, 2017). According to previous 
works, these brain changes related to physical activity among other 
factors has shown a positive correlation with academic performance 
(Alghadir et al., 2020), thus demonstrating the potential benefits from 
resistance training in this field.

On the other hand, resistance training regulates the activity of 
different neuroendocrine axes such as the hypothalamus-pituitary–
adrenal, hypothalamus-pituitary-somatotropic and hypothalamus-
pituitary-gonadal (Cano Sokoloff et al., 2016; Anderson et al., 2019), 
whose relevance in academic performance has been demonstrated in 
previous studies (Martin and Steinbeck, 2017; Alghadir et al., 2020; 
Hinds and Sanchez, 2022). On the other hand, we must also highlight 
the important benefits of resistance training on a systemic level. In 
more detail, resistance training directly modulates the production of 
so-called organokines, endocrine products produced and released by 
the muscle (myokines), adipose tissue (adipokines), the liver 
(hepatokines) or the intestine that orchestrate and regulate several 
metabolic and immunoinflammatory processes (Lőrincz et al., 2023). 
In more detail, resistance training seems to improve insulin sensitivity 
and has positive effects on weight control and different variables, 
especially in children and adolescents with overweight or obesity 
(Kazeminasab et  al., 2023). The association between obesity and 
academic performance is a topic of great relevance, due to an 
uninterrupted increase in the prevalence of pediatric obesity during 
recent decades (Jebeile et al., 2022). In fact, a negative association 
between obesity and academic results has been established in 32 
countries studied, after controlling for confounding factors. In more 
detail, it is known that children with a healthy weight are 13% more 
likely to perform well in school than children with obesity (Devaux 
and Vuik, 2019), although the multifactorial dimension of this entity 
resulting from the interconnection of biological, social, cultural, 
psychological, educational and individual factors must be understood 
and addressed as a whole. Regarding the immunological effects of 
resistance training, available literature has shown that acute and 
chronic resistance training is able to induce several changes in the 
immune system, being the latter the most favorable to improve 
immunity and reduce systemic inflammation (Fortunato et al., 2018; 
Salimans et al., 2022). Likewise, it is worth highlighting the favorable 
effect of resistance training on the diversity and functionality of the 
gut microbiota both in healthy subjects and in individuals with 
different clinical pathologies (Boytar et  al., 2023). In this sense, 
previous works have shown the direct association between metabolic 
health, and a proper balance of the gut microbiota and the immune 
system in the academic performance of young people (Esteban-
Cornejo et al., 2016; Holmes et al., 2018; Lapidot et al., 2023), thus 
demonstrating that physical exercise in general and resistance training 
can critically benefit individuals trained from these mechanisms in the 
educational system.
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The benefits of resistance training on bone health are also well 
known to everyone, having a direct and positive impact not only on 
older people or people at risk of bone pathology but also on children 
and adolescents. Unfortunately, it has been reported that a large 
number of children and adolescents (particularly adolescent girls) 
do not meet the recommended 60 min of physical activity per day 
and, especially, with adequate bone loading stimulation to optimize 
bone accumulation and health (Faigenbaum et al., 2009). Although 
to our knowledge a direct relationship between bone health and 
academic performance has not been demonstrated, the functionality 
of this organ is essential for the health of elderly individuals and 
young subjects, which eventually influences academic performance 
(Kohl and Cook, 2013). Likewise, resistance training has very 
positive effects on the cardiovascular system, which is directly 
associated with better academic results according to different 
studies, systematic reviews and meta-analyses (Sardinha et al., 2016; 
Álvarez-Bueno et al., 2020; Ishihara et al., 2021). Finally, habitual 
physical activity and resistance training are commonly related to 
other lifestyle variables like proper nutrition and sufficient sleep, 
whereas sedentarism, an unbalanced diet and inadequate resting 
leads to different physical and mental concerns (Fraile-Martinez 
et al., 2022). By controlling these variables and others like (ab)use 
of screens or the consumption of toxic substances, resistance 
training can have an enormous and synergistic impact with these 
factors on the academic performance of young people (Sánchez-
Hernando et al., 2021), demonstrating the necessity to encourage 
and integrate resistance training into a healthy lifestyle to maximize 
its benefits.

The different biological effects of resistance training potentially 
involved in academic performance are detailed in Figure 1.

2.2 Psychosocial links

Resistance training is also closely linked to a series of psychological 
and social effects that may be  involved in improving students’ 
academic performance. One of the most notable effects of resistance 
training is its ability to favorably influence the individual’s emotional 
management and mental health. Among other effects, habitual 
resistance training has been associated with both anxiolytic and 
antidepressant effects (Strickland and Smith, 2014; Gordon et  al., 
2018), and as mentioned previously, there is a clear relationship 
between resistance training and better management and reduction of 
stress perceived by students who practice it regularly (Becker et al., 
2021). The benefits of resistance training on mental health are due to 
its biological effects described above and the improvements in 
different psychosocial domains that will be addressed in this section. 
Current scientific literature supports the clear and worrying inverse 
association between growing mental health problems and academic 
performance in children, adolescents and young people, mainly due 
to alterations in different cognitive domains or absenteeism that the 
affected subjects present (Agnafors et al., 2021; Jeffries and Salzer, 
2022). In this sense, resistance training represents a key element that 
should be considered for the best academic performance of students, 
especially in those groups more vulnerable to stress or with signs of 
mental health problems.

A fundamental psychological consequence reported from 
resistance training has to do with the improvement of self-confidence 
and self-esteem of the subject who practices it, not only on a physical 
level but also extrapolated to other areas of life (Collins et al., 2019). 
Past studies (Bartholomew et al., 2011) have shown how 12 weeks of 
scheduled resistance training is associated with improvements in 

FIGURE 1

Biological effects of resistance training related to academic performance.
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different domains of strength, which promotes an improvement in the 
subject’s physical self-perception and general self-esteem. Likewise, 
resistance training, separately or in combination with aerobic training, 
also significantly improves self-esteem and self-perception in 
overweight or obese young people, these benefits being superior to 
aerobic training alone (Goldfield et al., 2015). The importance of self-
confidence and self-esteem in academic performance is supported by 
the available scientific literature (Mathew, 2017). Therefore, the 
benefits of exercise in this psychological domain is another critical 
point to explain the observable relationship between resistance 
training and academic performance.

The direct benefits of resistance training in enhancing social skills 
are also a key factor considered in the scientific literature. In more 
detail, carrying out collective activities in different areas (including 
physical or resistance training) has a favorable translation toward 
improvements in team work and performance (Salas et  al., 2008; 
Mcewan et al., 2017). Likewise, other studies have found that subjects 
who train strength and perform regular physical activity tend to have 
more prosocial behaviors and exhibit more confidence than those who 
do not train (Di Bartolomeo and Papa, 2019). The enhancement of 
social skills and teamwork has many benefits in young people, having 
shown how interventions that improve these domains have a very 
positive impact on academic performance, as supported by recent 
scientific evidence (De Prada et al., 2022).

On the other hand, studies have also observed a relationship 
between resistance training has been linked to improved attention, 
concentration and working memory, together with enhanced language 
and arithmetic skills (Haapala, 2022), thus affecting academic 
performance. For example, the inclusion of strength and speed 
programs in children showed a considerable improvement in the 
Numbers Test when compared to those who did not perform such a 
training program (Polevoy, 2022). These benefits of resistance training 
in attention may be especially important in vulnerable children and 
adolescents who have conditions such as attention deficit hyperactivity 
disorder (ADHD), also improving their sociability, motor skills and 
neuropsychological parameters (Kamp et al., 2014). According to a 
systematic review and meta-analysis (Robinson et  al., 2023), the 
inclusion of strength programs has shown a favorable association 
between the improvement of attention and of other cognitive domains 
(cognitive flexibility, inhibition, working memory, planning and fluid 
intelligence) with academic performance in children and adolescents, 
although more studies are still required to establish more 
conclusive results.

Discipline, perseverance, and the generation of study and healthy 
living habits are essential to maximize students’ academic performance 
(Simba et al., 2016; Innocent and Opiyo Andala, 2021). Previous work 
has shown how resistance training, total physical activity, a low body 
mass index (BMI) and the intake of healthy foods are positively 
associated with academic performance, while few hours of sleep, 
consumption of ultra-processed foods, physical inactivity, high BMI, 
and substance abuse have a negative relationship with it (Kristjánsson 
et al., 2010; Reuter and Forster, 2021). Although these associations are 
clearer in children and adolescents, the impact that these habits or 
BMI itself may have on the academic performance of university 
students seems to be less evident, making it necessary to conduct more 
studies that evaluate the impact of regular resistance training on this 
group (Calestine et al., 2017). Similarly, resistance training also helps 
with planning, problem-solving, and executive function, with these 

facts having a favorable impact on school performance (Robinson 
et al., 2023). Finally, the inclusion of physical training programs in 
children and adolescents promotes important improvements in 
enjoyment, perceived autonomy, intrinsic motivation, self-
determination, and task completion by students, thus having a direct 
effect on academic performance (Kelso et al., 2020).

Figure 2 details the relationship of resistance training with the 
psychosocial benefits associated with the academic performance 
of students.

3 Resistance training regimes for 
improving academic performance

In this section, the current literature that exists around the 
implementation and relation between resistance training with 
academic performance will be assessed. First, the main studies that 
detail the effects of resistance training on academic improvement will 
be collected, although the vast majority of them are observational 
rather than interventional. Then, important specific considerations 
and recommendations will be made in order to include resistance 
training regimes considering multiple training variables according to 
available literature.

3.1 Observational and intervention studies 
connecting resistance training with 
academic performance

Various interventional studies have found a potential causal role 
between promoting exercise and resistance training with academic 
performance, whereas the vast majority of the studies are only 
observational. However, and as, it will be later remarked, an adequate 
programming and supervision of resistance training is essential for 
maximizing their results and ensuring the safety in young subjects. 
Although everyone can benefit from resistance training, there are 
important variables that can determine the extent to which its 
implementation can be effective, such as gender, age, or the existence 
of different underlying conditions or circumstances. For instance, 
Cappelen et al. (2017) reported how encouraging and promoting gym 
attendance leaded to a significant increase of total grade points of 0.15 
standard deviations of 400 college students when compared to a 
control group of 382 students. Intriguingly, these effects were 2-fold 
greater if the student had struggled with lifestyle before the 
intervention. Similarly, studies have observed that male students with 
greater strength and cardiopulmonary capacity were those who 
obtained better academic performance, as well as female students who 
had greater flexibility, strength, endurance and cardiopulmonary 
capacity (Kuo-Ming et al., 2012). Thus, the authors observed how girls 
can benefit from more types of training, and not only that, but they 
also reported how physical skills boosted academic performance twice 
as much in their case as in boys. Other studies have also found similar 
differences in the association between physical fitness and academic 
performance according to gender. Van Dusen et al. (2011) observed 
that out of 254,743 school student records, the associations between 
cardiovascular fitness and academic performance were stronger in 
girls than in boys, particularly in reading and math outcomes. Thus, 
it could be concluded that in general females benefit more clearly from 
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their physical fitness in academic performance as well as from 
different types of training, while in men, although they also benefit, 
they do so in a less strong manner and more focus on strength. 
However, regarding the implementation of RT programs, the literature 
supports that females can also benefit from this type of interventions 
through improving their self-acceptance, personal growth, flow state 
mind, social affiliation and autonomy (Hall and Noonan, 2023), which 
eventually as previously stated improve academic performance. 
Overall, scientific evidence seems to indicate that although there are 
sex-related differences across males and females, the inclusion of RT 
programs has a great impact for both groups, and even it could 
be greater for women, as they often are less engaged in strengthening-
related activities.

On the other hand, it seems that age may play a certain role in the 
assimilation of resistance training and its relationship with academic 
performance; however, the available evidence in this regard is highly 
heterogeneous. On the one hand, there are studies that have shown a 
direct association between strength tests and academic performance 
in children between 9 and 12 years old, observing more significant 
effects in older boys and girls (Du Toit et al., 2011). On the other hand, 
other works (Gouveia et al., 2020) have shown how those students 
with better physical fitness (including functional strength, among 
other parameters) showed a greater improvement in academic 
performance at a 1-year follow-up, with this effect being magnified in 
younger students. In fact, they found that the interaction of physical 
fitness with age predicted 45.7% of the variance in the change in 
academic performance. In any case, the evidence shows a direct 
association between strength levels and academic performance even 
in university students. In this sense, Keating et al. (2013) observed in 
university students a direct relationship between the number of 
weekly strength sessions they performed with the average grades they 
obtained. Similarly, Peña et al. (2019) also reported a direct association 
between maximum strength and academic performance in university 

students. Thus, it can be  concluded that although age may be  an 
important factor to understand how much resistance training affects 
academic performance, its benefits are observed both at school and at 
college and university, therefore, the support of these institutions in 
the regular performance of resistance training for their students.

The implementation of resistance training can even magnify its 
effects in more vulnerable subjects or with different conditions. For 
example, and as mentioned previously, overweight and obese students 
can especially benefit from the introduction of these programs, as 
demonstrated by Cadenas-Sanchez et al. (2020). After evaluating a 
total of 106 overweight/obese children, they observed how field-based 
cardiorespiratory fitness was associated with linguistic skills, field-
based muscular strength with grade point average, natural and social 
sciences, and foreign language; Speed-agility was correlated to some 
language-related skills and the laboratory-based muscular strength 
presented an association with mathematical skills. However, they 
found that the effects of muscular strength and speed/agility were 
attenuated and disappeared in many cases after additional adjustments 
for body mass index and cardiorespiratory fitness, concluding that 
these variables were interdependent. Resistance training (especially 
conventional versus other types of interventions) has also 
demonstrated notable benefits in improving academic performance 
in children and adolescents with psychosocial disorders (Barahona-
Fuentes et al., 2021). There are also studies that have shown how levels 
of physical fitness and strength serve to discriminate between students 
with low and high academic performance (Du Toit et  al., 2011; 
Keating et al., 2013). thus suggesting how these students could benefit 
even more from these interventions. Similarly, Smail and Horvat 
(2006) have also observed how community- and school-based 
strength programs improve physical functioning and work-related 
skills. in subjects with intellectual disability, being further proof that 
the most vulnerable individuals can show great benefits by improving 
their strength levels.

FIGURE 2

Psychosocial effects of resistance training related to academic performance.
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Collectively, while there is evidence to suggest a positive 
association between physical activity and strength with academic 
performance, more intervention studies specifically targeting 
resistance training and academic performance are needed. In Table 1, 
main results collected in our study are summarized.

3.2 Practical recommendations for 
including resistance training in institutional 
education

Although many studies focus on the effects of resistance training 
in elderly subjects and adults with or without pathologies, the 
introduction of resistance training programs in children and 
adolescent populations has experienced exponential growth in recent 
years (Pochetti et al., 2018). It is important to highlight that there are 
still certain myths and misunderstandings regarding resistance 
training in children and adolescents, particularly regarding its safety, 
negative effects on development and other points that still represent 
an important barrier to break down (Brooks et al., 2022). Indeed, it is 
possible that this could be  one reason of the low proportion of 
intervention studies relating resistance training with academic 
performance. Likewise, family situation or purchasing power can 
considerably affect the initiation of a child or adolescent into strength 
programs (Paredes et al., 2021). The teaching and introduction of 
basic principles of physical conditioning carried out at an early age, 
regardless of the context, can entail a series of advantages on a physical 
and psychological level, which can improve the student’s academic 
performance as previously mentioned. However, the short duration 
imposed on it is not commensurate with the multiple benefits it is 
capable of providing to the physical and mental health of the child or 
adolescent. Thus, in many cases, the physical education taught in 
educational centers is the only direct contact the child/adolescent has 
with sport and unfortunately the number of hours taught in this 
subject is usually 1.5 to 3 h per week (García-Baños et  al., 2020), 
figures much lower than the recommendations of moderate-vigorous 
physical activity at least 1 h a day and musculoskeletal strengthening 
3 or more times a week (Landry and Driscoll, 2012).

The protocol to follow and the control of the different training 
variables (including the exercises performed, the order, the series, the 
repetitions, the load, the contractions, the intensity of the effort and 
the volume of strength) represent key pillars of the research in this 
field (Fisher, 2013). According to a systematic review, study duration 
and training volume are variables directly correlated with favorable 
results in resistance training studies in children and adolescents 
(Behringer et al., 2010). On the other hand, the intensity and recovery 
times between exercises are also important resistance training 
variables in this group. According to the literature (Lloyd et al., 2014), 
training intensity and volume are two inverse and complementary 
variables that must be balanced to minimize the risk of injury, due to 
poor technique. and execution of the exercise (excess intensity) or 
over training (excess volume). In fact, injuries that have been reported 
in resistance training studies in this population have been attributed 
to misuse of equipment, excessive weight, inefficient technique, and 
lack of supervision by qualified adults (Dahab and McCambridge, 
2009). Thus, it is essential that resistance training is carried out under 
adequate supervision and programming to provide maximum benefits 
to young people.

According to studies and competent authorities, there is no 
recommended minimum age to start RT programs in young people 
(Behm et  al., 2008). However, training and instruction should 
be appropriate for this group of individuals, and involve a warm-up, 
cool-down, and appropriate exercise choice. With respect to training 
in younger children, the main objective proposed is to create a series 
of customs and practices in the childhood, without going into so much 
detail in physical conditioning. In accordance with the bibliography 
could it would be interesting to introduce any type of physical activity 
that allows increasing the activity factor, thus avoiding harmful habits 
such as a sedentary lifestyle, which can be one of the main factors of 
obesity during adolescence and youth (Fisberg et al., 2016). On the 
other hand, it is known that children’s ability to gain muscle mass 
increases proportionally with age and maturity, and although it does 
not seem to have a clear association with the onset of puberty 
(Behringer et al., 2010). Thus, the research carried out in this field 
reminds that training must be  designed appropriately for the 
emotional and developmental stage of the participant for their safety, 
and not only their chronological age (Myers et al., 2017).

Regarding resistance training in children and adolescents, it 
would be  interesting to focus first on movements and practices 
inherited from calisthenics and gymnastics. These linked disciplines 
have numerous advantages. Apart from the proper effects on strength, 
it promotes other physical benefits such as flexibility, body control and 
agility (Desai et al., 2019) as well as muscular endurance (Mear et al., 
2022), while presenting a low injury rate (Hart et al., 2018). Regarding 
the facilities necessary for its implementation, it is worth highlighting 
the few requirements for both infrastructure and material to carry 
them out. To give some examples, exercises such as abdominal crunch, 
different variations of jumping, push-ups, handstands or squats could 
be implemented. As the academic year progresses, the introduction of 
more complex exercises such as pull-ups, Nordic curls and parallel 
dips could begin to be considered, as well as introducing elements 
such as elastic bands, rings or suspension straps (TRX). The estimated 
training volume according to scientific evidence (Behm et al., 2008), 
could be around 2–3 times/week on non-consecutive days, with 1–2 
sets Initially, progressing to 4 sets of 8–15 repetitions for 8–12 exercises.

As the child or adolescent progresses and master the different 
movement patterns based on the management of their own body 
weight, the strength program should adapt and evolve. The focus 
could be directed at a global activation of the muscles, with all the 
benefits that this entails and that was previously mentioned, including 
avoiding poor posture and achieving optimal muscle balance 
(Villarrasa-Sapiña et al., 2018). The training methodology should opt 
for the introduction of basic movement patterns. Among them, they 
would mainly highlight hip dominants, knee dominants, as well as 
both vertical and horizontal pushes and pulls. For example, exercise 
like shoulder press, chest press, rows, pulldowns, squats or deadlifts. 
Then, the introduction of new elements such as dumbbells or bars 
could be considered, but maintaining the basis of the training in your 
own body weight, elastic bands and suspension straps (Myers et al., 
2017). However, it is essential to start the young person with exercises 
that involve all the main muscle groups with a relatively light weight, 
one to three sets of 6 to 15 repetitions, maintaining the 2 to 3 
non-consecutive days per week. As more experience is gained, it is 
recommended to gradually increase the loads and add multi-joint 
exercises (Miller et al., 2010). Advanced movements such as Olympic-
style lifting, plyometrics and balance training are also recommended, 
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TABLE 1 Summary of the main intervention and observational studies directly relating resistance training with academic performance.

Reference Observational/
Interventional

Population group Association observed between 
resistance training and 
academic performance

Cappelen et al. (2017) Interventional 400 college students vs. 382 control group from the 

University of Bergen and the Bergen City College. 

The average age was of 22 years old with 

approximately 50% of female and 50% of male. 

Lifestyle index, study hours and happiness was not 

different at baseline between groups.

Significant increase in total grade points (0.15 

standard deviations) in students encouraged 

for gym attendance. Effects 2-fold greater for 

those struggling with lifestyle before the 

intervention.

Kuo-Ming et al. (2012) Observational 1,065 children from fourth to sixth grade from 

Taiwan

(Male 49.58%; female 50.42%)

Fourth grade:

Girls: 10.05 ± 0.28 years, Boys: 10.04 ± 0.30 years

Fifth grade:

Girls: 11.08 ± 0.30 years, Boys: 11.14 ± 0.35 years

Sixth grade

Girls: 12.09 ± 0.30 years, Boys: 12.10 ± 0.30 years

Male students with greater strength and 

cardiopulmonary capacity had better academic 

performance. Female students with greater 

flexibility, strength, endurance, and 

cardiopulmonary capacity showed better 

academic performance. Physical skills boosted 

academic performance twice as much in girls 

compared to boys.

Van Dusen et al. (2011) Observational 254,743 Texas public school students classified 

from 3 to 11 grade Level (48.7% male /51.3% 

female)

Associations between cardiovascular fitness 

and academic performance were stronger in 

girls, particularly in reading and math 

outcomes. Females generally benefit more 

clearly from physical fitness in academic 

performance.

Hall and Noonan (2023) Observational 10 women from 18 to 27 years old undergoing RT 

programs

Females can benefit from RT interventions 

through improvements in self-acceptance, 

personal growth, flow state mind, social 

affiliation, and autonomy, positively impacting 

academic performance.

Du Toit et al. (2011) Observational 212 children from South Africa (94 boys, 118 girls) 

with ages comprised between 9–12 years old

Direct association between strength tests and 

academic performance, more significant effects 

according to age in boys and girls.

Gouveia et al. (2020) Observational 142 pupils from the 5th to the 12th year from 

Madeira (Portugal) (Median age = 14.59 years, 50% 

boys, 50% girls)

Students with better physical fitness, including 

functional strength, showed a greater 

improvement in academic performance at a 

1-year follow-up, with effects magnified in 

younger students. Age interacts with physical 

fitness, predicting variance in academic 

performance.

Keating et al. (2013) Observational Health behavior data (N = 1,125) collected by the 

American College Health Association at the 

university in 2008 (61.5% of them were female). 

The average age was of 22.21, including whites 

(57.0%), Asians (20.5%), and Latinos (17.2%) 

students. 95.1% of participants were full-time 

students

Direct relationship between the number of 

weekly strength sessions and average grades 

obtained in university students.

Peña et al. (2019) Observational 135 students of the fifth semester of the Areandina 

University in Bogota, Colombia (average age 

21.8 ± 4.5 yr.; 70.3% male versus 29.7% female)

A positive correlation was established between 

maximum strength and academic performance.

Cadenas-Sanchez et al. 

(2020)

Observational 106 overweight/obese children (57.5% boys, 43.5% 

girls).

Cardiorespiratory fitness, muscular strength 

and speed-agility are positively associated with 

academic performance. Although these 

associations appear to be interdependent on 

body mass index and cardiorespiratory fitness.
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including different approaches such as simple power or strength 
exercises as well as strength-endurance and strength-power exercises 
(Behm et  al., 2008; García-Baños et  al., 2020). Children show a 
capacity to recover from rapid fatigue, with 1 min of rest between sets 
being sufficient for most of them and up to 2–3 min when the training 
intensity is increased (Lloyd et al., 2014). To adapt the intensity of the 
training to the programming, the estimation of measurements such as 
1RM can be especially useful if you have the necessary materials for 
it; Otherwise the measurement of grip strength, vertical jump or long 
jump have been shown to have a direct relationship with 1RM in 
children and adolescents (Lloyd et al., 2014). Each session of Exercise 
should be adequately supervised for safety and to provide feedback on 
technique and form, regardless of the adolescent’s resistance 
training experience.

On the other hand, it would also be interesting to consider gender 
when it comes to personalized physical training programming, due to 
the differences discussed above. This circumstance becomes especially 
relevant during puberty, where sexual dimorphism is accentuated. 
During late adolescence and youth there is a tendency to individualize 
the study and consider the sexes as important training variables 
(Ramírez-Vélez et al., 2019). Regarding resistance training, women 
have demonstrated a superior capacity for muscle and hormonal 
recovery between sessions (Judge and Burke, 2010), being able to 
tolerate a greater number of effective repetitions and weekly volume 
(Hunter, 2014, 2016). In contrast, men generally have greater ease with 
high loads and greater absolute strength and power relative to 
differences in body mass, lean body mass, and muscle thickness 
between men and women (Bartolomei et al., 2021). Likewise, although 
musculoskeletal growth and development show very similar trends 
between genders, male and female strength and (neuromuscular) 
coordination patterns diverge significantly during and after puberty, 
with boys being the ones who naturally show an increase in power, 
strength, and body coordination with chronological age while 
untrained girls, on average, show little improvement in these domains 
during puberty (Faigenbaum and Myer, 2010). Also previous works 
have found that in general, more men than women met 
recommendations for muscle-strengthening activities in different 
countries (Nuzzo, 2020), and despite the participation rate was 
relatively low for both sexes, they evidenced the gender-related 
disparities for RT among men and women. As the literature support 
(Hurley et al., 2018), this gap is an important barrier to overthrow, 
especially if we consider that the benefits and effects of the same RT 
programs in men and women are quite similar and even women 
appear to receive more benefits and greater gains in relative strength, 
particularly in the upper body of untrained subjects (Roberts et al., 
2020). Therefore, considering gender differences seems to 
be  important for youth training, also considering other relevant 
factors such as physiognomy, socioeconomic context or adherence 
must also fit with individualized programming.

Finally, despite not specifically focused on academic performance, 
past works have remarked the association between resistance training 
and improvements in cognitive domains, which may indirectly impact 
on academic performance. For instance, the inclusion of a 10 weeks 
programs based on calisthenics and gymnastic exercises on children 
between 4 to 6 years old leaded to significant improvements in 
attentional networks in this group (Wick et al., 2021). Likewise, a 
systematic review collecting 36 randomized clinical trials (4,577 
students) observed that acute exercises significantly improved working 
memory, inhibitory control, and cognitive flexibility in children and 

adolescents (Liu et al., 2020). High versus low/moderate intensity 
physical exercises might have differential biological and cognitive 
effects especially considering time course; although both types of 
trainings lead to improvements in cognitive functions (Brush et al., 
2016; Hötting et al., 2016). The inclusion of physical training in real-
world settings also seems to have significant benefits on cognitive 
improvement in children and adolescents (Shi et al., 2022). Globally, 
there is still a lack of evidence to make specific recommendations or 
aid in the selection of exercises that could bring the greatest benefits 
for cognitive improvement and other variables impacting academic 
performance in children and youths. Generating adherence to 
resistance training and an adequate programming personalized to age 
and individual factors might probably be the most important points 
to consider in these populations.

4 Conclusion

Throughout this work, we have tried to collect the available scientific 
evidence that connects the inclusion of resistance training programs 
with the academic performance of young students. The present narrative 
review aims to provide a comprehensive investigation integrating 
insights from various disciplines such as exercise science, psychology, 
and education. By exploring biological mechanisms, psychosocial 
factors, observational and intervention studies, our main objective is to 
provide and defend a holistic understanding of the relationship between 
resistance training and academic performance. Moreover, our study also 
intends to be  practical, presenting actionable recommendations for 
implementing resistance training programs in educational settings. 
Overall, resistance training can influence in a very positive way through 
different mechanisms the academic performance of children, adolescents 
and university students, although there are certain groups that can 
benefit to a greater degree from its implementation, such as untrained 
subjects (especially females) or people with psychosocial disorders, 
overweight or obesity. The implementation of these programs seems to 
be useful in students of different ages, and the integration of multiple 
variables in future studies is also necessary to establish a clear causality 
between strength and academic performance.

Likewise, there are multiple questions still to be answered, mainly 
around which protocols can bring the maximum benefits to students 
or in what context it should be carried out, considering its inclusion 
with other types of training such as aerobic and flexibility training, 
whose benefits in the academic performance have also 
been demonstrated.

Author contributions

OF-M: Conceptualization, Data curation, Formal analysis, 
Funding acquisition, Investigation, Methodology, Project 
administration, Resources, Software, Supervision, Validation, 
Visualization, Writing – original draft, Writing – review & editing. 
CG-M: Conceptualization, Data curation, Formal analysis, Funding 
acquisition, Investigation, Methodology, Project administration, 
Resources, Software, Supervision, Validation, Visualization, Writing 
– original draft, Writing – review & editing. MF-M: Conceptualization, 
Data curation, Formal analysis, Funding acquisition, Investigation, 
Methodology, Project administration, Resources, Software, 
Supervision, Validation, Visualization, Writing – original draft, 

84

https://doi.org/10.3389/fpsyg.2024.1387162
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Fraile-Martinez et al. 10.3389/fpsyg.2024.1387162

Frontiers in Psychology 10 frontiersin.org

Writing – review & editing. LP: Writing – original draft, Writing – 
review & editing. SB-B: Conceptualization, Investigation, 
Methodology, Writing – original draft, Writing – review & editing. 
LL-G: Writing – original draft, Writing – review & editing. MiÁ-M: 
Writing – original draft, Writing – review & editing. TP: Writing – 
original draft, Writing – review & editing. CC: Writing – original 
draft, Writing – review & editing. MeÁ-M: Writing – original draft, 
Writing – review & editing. RD: Writing – original draft, Writing – 
review & editing. MS: Writing – original draft, Writing – review & 
editing. MO: Conceptualization, Data curation, Formal analysis, 
Funding acquisition, Investigation, Methodology, Project 
administration, Resources, Software, Supervision, Validation, 
Visualization, Writing – original draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. The study was 
supported by the Comunidad de Madrid (P2022/BMD-7321), 

ProACapital, and HALE KULANI, S.L. and MJR. The funders were not 
involved in the study design, collection, analysis, interpretation of data, 
the writing of this article or the decision to submit it for publication.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
Agnafors, S., Barmark, M., and Sydsjö, G. (2021). Mental health and academic 

performance: a study on selection and causation effects from childhood to early 
adulthood. Soc. Psychiatry Psychiatr. Epidemiol. 56, 857–866. doi: 10.1007/
S00127-020-01934-5

Alghadir, A. H., Gabr, S. A., and Iqbal, Z. A. (2020). Effect of gender, physical activity 
and stress-related hormones on Adolescent’s academic achievements. Int. J. Environ. Res. 
Public Health 17, 1–14. doi: 10.3390/IJERPH17114143

Alizadeh, S., Daneshjoo, A., Zahiri, A., Anvar, S. H., Goudini, R., Hicks, J. P., et al. 
(2023). Resistance training induces improvements in range of motion: a systematic 
review and Meta-analysis. Sports Med. 53, 707–722. doi: 10.1007/S40279-022-01804-X

Alonso-Troncoso, V. (2009). The Hellenistic gymnasium and the pleasures of paideia. 
Symb. Philol. XIX, 71–84.

Álvarez-Bueno, C., Hillman, C. H., Cavero-Redondo, I., Sánchez-López, M., 
Pozuelo-Carrascosa, D. P., and Martínez-Vizcaíno, V. (2020). Aerobic fitness and 
academic achievement: a systematic review and meta-analysis. J. Sports Sci. 38, 582–589. 
doi: 10.1080/02640414.2020.1720496

Anderson, T., Berry, N. T., and Wideman, L. (2019). Exercise and the hypothalamic–
pituitary–adrenal axis: a special focus on acute cortisol and growth hormone responses. 
Curr. Opin. Endocr. Metab. Res. 9, 74–77. doi: 10.1016/j.coemr.2019.08.002

Avilés-Martínez, M. A., López-Román, F. J., Gómez, G., de Cádiz, M. J., 
Arnau-Sánchez, J., Martínez-Ros, M. T., et al. (2022). Benefits of a community physical 
exercise program prescribed from primary care for perimenopausal/menopausal 
women. Aten. Primaria 54:102119. doi: 10.1016/J.APRIM.2021.102119

Azer, S. A., Guerrero, A. P. S., and Walsh, A. (2013). Enhancing learning approaches: 
practical tips for students and teachers. Med. Teach. 35, 433–443. doi: 
10.3109/0142159X.2013.775413

Azevedo, C. V., Hashiguchi, D., Campos, H. C., Figueiredo, E. V., Otaviano, S. F. S. D., 
Penitente, A. R., et al. (2023). The effects of resistance exercise on cognitive function, 
amyloidogenesis, and neuroinflammation in Alzheimer’s disease. Front. Neurosci. 
17:1131214. doi: 10.3389/fnins.2023.1131214

Barahona-Fuentes, G., Ojeda, Á. H., and Chirosa-Ríos, L. (2021). Effects of training 
with different modes of strength intervention on psychosocial disorders in adolescents: 
a systematic review and meta-analysis. Int. J. Environ. Res. Public Health 18:9477. doi: 
10.3390/IJERPH18189477

Bartholomew, J. B., Mitchell, N. G., and Bibeau, W. S. (2011). Effects of a 12-week 
resistance exercise program on physical self-perceptions in college students. Res. Q. 
Exerc. Sport 82, 291–301. doi: 10.1080/02701367.2011.10599757

Bartolomei, S., Grillone, G., Di Michele, R., and Cortesi, M. (2021). A comparison 
between male and female athletes in relative strength and power performances. J. Funct. 
Morphol. Kinesiol. 6:17. doi: 10.3390/JFMK6010017

Basso, J. C., and Suzuki, W. A. (2017). The effects of acute exercise on mood, cognition, 
neurophysiology, and neurochemical pathways: a review. Brain Plast 2, 127–152. doi: 
10.3233/BPL-160040

Becker, L., Semmlinger, L., and Rohleder, N. (2021). Resistance training as an acute 
stressor in healthy young men: associations with heart rate variability, alpha-amylase, 
and cortisol levels. Stress 24, 318–330. doi: 10.1080/10253890.2020.1799193

Behm, D. G., Faigenbaum, A. D., Falk, B., and Klentrou, P. (2008). Canadian Society 
for Exercise Physiology position paper: resistance training in children and adolescents. 
Appl. Physiol. Nutr. Metab. 33, 547–561. doi: 10.1139/H08-020

Behringer, M., Vom Heede, A., Yue, Z., and Mester, J. (2010). Effects of resistance 
training in children and adolescents: a meta-analysis. Pediatrics 126, e1199–e1210. doi: 
10.1542/PEDS.2010-0445

Bellido, D., and Bellido, V. (2016). Composición corporal en niños y adolescentes: en 
búsqueda de la técnica ideal. Nutr. Hosp. 33, 1013–1014. doi: 10.20960/NH.560

Bhimani, R., Punjani, B., and Peden-McAlpine, C. (2021). Understanding clinical 
characteristics of muscle weakness. J. Neurosci. Nurs. 53, 69–74. doi: 10.1097/
JNN.0000000000000574

Blomstrand, P., Tesan, D., Nylander, E. M., and Ramstrand, N. (2023). Mind body 
exercise improves cognitive function more than aerobic- and resistance exercise in 
healthy adults aged 55 years and older – an umbrella review. Eur. Rev. Aging Phys. Act. 
20:15. doi: 10.1186/S11556-023-00325-4

Boytar, A. N., Skinner, T. L., Wallen, R. E., Jenkins, D. G., and Dekker Nitert, M. 
(2023). The effect of exercise prescription on the human gut microbiota and comparison 
between clinical and apparently healthy populations: a systematic review. Nutrients 
15:1534. doi: 10.3390/nu15061534

Brooks, M. A., Edwards, N. M., and Faigenbaum, A. D. (2022). Misconceptions about 
youth weight lifting. JAMA Pediatr. 176, 1051–1052. doi: 10.1001/
JAMAPEDIATRICS.2022.3063

Brush, C. J., Olson, R. L., Ehmann, P. J., Osovsky, S., and Alderman, B. L. (2016). 
Dose-response and time course effects of acute resistance exercise on executive function. 
J. Sport Exerc. Psychol. 38, 396–408. doi: 10.1123/jsep.2016-0027

Burtscher, J., Millet, G. P., Place, N., Kayser, B., and Zanou, N. (2021). The muscle-
brain Axis and neurodegenerative diseases: the key role of mitochondria in exercise-
induced neuroprotection. Int. J. Mol. Sci. 22:6479. doi: 10.3390/IJMS22126479

Cadenas-Sanchez, C., Migueles, J. H., Esteban-Cornejo, I., Mora-Gonzalez, J., 
Henriksson, P., Rodriguez-Ayllon, M., et al. (2020). Fitness, physical activity and 
academic achievement in overweight/obese children. J. Sports Sci. 38, 731–740. doi: 
10.1080/02640414.2020.1729516

Calatayud, J., Vinstrup, J., Jakobsen, M. D., Sundstrup, E., Brandt, M., Jay, K., et al. 
(2016). Importance of mind-muscle connection during progressive resistance training. 
Eur. J. Appl. Physiol. 116, 527–533. doi: 10.1007/S00421-015-3305-7

Calestine, J., BOPP, M., BOPP, C. M., and PAPALIA, Z. (2017). College student work 
habits are related to physical activity and fitness. Int. J. Exerc. Sci. 10:1009–1017.

Cano Sokoloff, N., Misra, M., and Ackerman, K. E. (2016). Exercise, training, and the 
hypothalamic-pituitary-gonadal Axis in men and women. Front. Horm. Res. 47:27. doi: 
10.1159/000445154

Cappelen, A. W., Charness, G., Ekström, M., Gneezy, U., and Tungodden, B. (2017). 
Exercise improves academic performance. SSRN Electron. J. doi: 10.2139/
SSRN.3033774

Celis-Morales, C. A., Welsh, P., Lyall, D. M., Steell, L., Petermann, F., Anderson, J., 
et al. (2018). Associations of grip strength with cardiovascular, respiratory, and cancer 

85

https://doi.org/10.3389/fpsyg.2024.1387162
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/S00127-020-01934-5
https://doi.org/10.1007/S00127-020-01934-5
https://doi.org/10.3390/IJERPH17114143
https://doi.org/10.1007/S40279-022-01804-X
https://doi.org/10.1080/02640414.2020.1720496
https://doi.org/10.1016/j.coemr.2019.08.002
https://doi.org/10.1016/J.APRIM.2021.102119
https://doi.org/10.3109/0142159X.2013.775413
https://doi.org/10.3389/fnins.2023.1131214
https://doi.org/10.3390/IJERPH18189477
https://doi.org/10.1080/02701367.2011.10599757
https://doi.org/10.3390/JFMK6010017
https://doi.org/10.3233/BPL-160040
https://doi.org/10.1080/10253890.2020.1799193
https://doi.org/10.1139/H08-020
https://doi.org/10.1542/PEDS.2010-0445
https://doi.org/10.20960/NH.560
https://doi.org/10.1097/JNN.0000000000000574
https://doi.org/10.1097/JNN.0000000000000574
https://doi.org/10.1186/S11556-023-00325-4
https://doi.org/10.3390/nu15061534
https://doi.org/10.1001/JAMAPEDIATRICS.2022.3063
https://doi.org/10.1001/JAMAPEDIATRICS.2022.3063
https://doi.org/10.1123/jsep.2016-0027
https://doi.org/10.3390/IJMS22126479
https://doi.org/10.1080/02640414.2020.1729516
https://doi.org/10.1007/S00421-015-3305-7
https://doi.org/10.1159/000445154
https://doi.org/10.2139/SSRN.3033774
https://doi.org/10.2139/SSRN.3033774


Fraile-Martinez et al. 10.3389/fpsyg.2024.1387162

Frontiers in Psychology 11 frontiersin.org

outcomes and all cause mortality: prospective cohort study of half a million UK biobank 
participants. BMJ 361:1651. doi: 10.1136/BMJ.K1651

Cheng, A., Zhao, Z., Liu, H., Yang, J., and Luo, J. (2022). The physiological mechanism 
and effect of resistance exercise on cognitive function in the elderly people. Front. Public 
Heal. 10:1013734. doi: 10.3389/fpubh.2022.1013734

Collins, H., Booth, J. N., Duncan, A., Fawkner, S., and Niven, A. (2019). The effect of 
resistance training interventions on ‘the self ’ in youth: a systematic review and Meta-
analysis. Sport. Med. Open 5:29. doi: 10.1186/S40798-019-0205-0

Dahab, K. S., and McCambridge, T. M. (2009). Strength training in children and 
adolescents: raising the Bar for Young athletes? Sports Health 1, 223–226. doi: 
10.1177/1941738109334215

Damluji, A. A., Alfaraidhy, M., AlHajri, N., Rohant, N. N., Kumar, M., Al Malouf, C., 
et al. (2023). Sarcopenia and cardiovascular diseases. Circulation 147, 1534–1553. doi: 
10.1161/CIRCULATIONAHA.123.064071

De Prada, E., Mareque, M., and Pino-Juste, M. (2022). Teamwork skills in higher 
education: is university training contributing to their mastery? Psicol Reflexão e Crítica 
Rev. Semest. do Dep. Psicol. da UFRGS 35:207. doi: 10.1186/S41155-022-00207-1

Desai, N., Vance, D. D., Rosenwasser, M. P., and Ahmad, C. S. (2019). Artistic 
gymnastics injuries; epidemiology, evaluation, and treatment. J. Am. Acad. Orthop. Surg. 
27, 459–467. doi: 10.5435/JAAOS-D-18-00147

Devaux, M., and Vuik, S. (2019). The relationship between childhood obesity and 
educational outcomes | The Heavy Burden of Obesity: The Economics of Prevention | 
OECD iLibrary. The Heavy Burden of Obesity. Available at: https://www.oecd-ilibrary.
org/sites/641a2e79-en/index.html?itemId=/content/component/641a2e79-en (Accessed 
December 31, 2023)

Di Bartolomeo, G., and Papa, S. (2019). The effects of physical activity on social 
interactions: the case of trust and trustworthiness. J. Sports Econom. 20, 50–71. doi: 
10.1177/1527002517717299

Du Toit, D., Pienaar, A. E., and Truter, L. (2011). Relationship between physical fitness 
and academic performance in south African children. South African J. Res. Sport. Phys. 
Educ. Recreat. 33, 23–35.

Esteban-Cornejo, I., Martinez-Gomez, D., Gómez-Martínez, S., del Campo-Vecino, J., 
Fernández-Santos, J., Castro-Piñero, J., et al. (2016). Inflammatory biomarkers and 
academic performance in youth. The UP & DOWN study. Brain Behav. Immun. 54, 
122–127. doi: 10.1016/J.BBI.2016.01.010

Faigenbaum, A. D., Kraemer, W. J., Blimkie, C. J. R., Jeffreys, I., Micheli, L. J., Nitka, M., 
et al. (2009). Youth resistance training: updated position statement paper from the 
national strength and conditioning association. J. Strength Cond. Res. 23, S60–S79. doi: 
10.1519/JSC.0B013E31819DF407

Faigenbaum, A. D., and Myer, G. D. (2010). Pediatric resistance training: benefits, 
concerns, and program design considerations. Curr. Sports Med. Rep. 9, 161–168. doi: 
10.1249/JSR.0B013E3181DE1214

Ferland, P. M., and Comtois, A. S. (2019). Classic powerlifting performance: a 
systematic review. J. Strength Cond. Res. 33, S194–S201. doi: 10.1519/
JSC.0000000000003099

Fisberg, M., Maximino, P., Kain, J., and Kovalskys, I. (2016). Obesogenic environment 
– intervention opportunities. J. Pediatr. 92, S30–S39. doi: 10.1016/J.JPED.2016.02.007

Fisher, J. (2013). A critical commentary on the practical application of resistance 
training studies. J. Trainol. 2, 10–12. doi: 10.17338/TRAINOLOGY.2.2_10

Fortunato, A. K., Pontes, W. M., De Souza, D. M. S., Prazeres, J. S. F., 
Marcucci-Barbosa, L. S., Santos, J. M. M., et al. (2018). Strength training session induces 
important changes on physiological, immunological, and inflammatory biomarkers. J 
Immunol Res 2018, 1–12. doi: 10.1155/2018/9675216

Fraile-Martinez, O., Alvarez-Mon, M. A., Garcia-Montero, C., Pekarek, L., 
Guijarro, L. G., Lahera, G., et al. (2022). Understanding the basis of major depressive 
disorder in oncological patients: biological links, clinical management, challenges, and 
lifestyle medicine. Front. Oncol. 12:956923. doi: 10.3389/FONC.2022.956923

García-Baños, C., Rubio-Arias, J. Á., Martínez-Aranda, L. M., and Ramos-Campo, D. J. 
(2020, 2020). Secondary-school-based interventions to improve muscular strength in 
adolescents: a systematic review. Sustain. For. 12:6814. doi: 10.3390/SU12176814

Goldfield, G. S., Kenny, G. P., Alberga, A. S., Prud'homme, D., Hadjiyannakis, S., 
Gougeon, R., et al. (2015). Effects of aerobic training, resistance training, or both on 
psychological health in adolescents with obesity: the HEARTY randomized controlled 
trial. J. Consult. Clin. Psychol. 83, 1123–1135. doi: 10.1037/CCP0000038

Gordon, B. R., McDowell, C. P., Hallgren, M., Meyer, J. D., Lyons, M., and 
Herring, M. P. (2018). Association of Efficacy of resistance exercise training with 
depressive symptoms: Meta-analysis and Meta-regression analysis of randomized 
clinical trials. JAMA Psychiatry 75, 566–576. doi: 10.1001/JAMAPSYCHIATRY.2018.0572

Gouveia, É. R., Gouveia, B. R., Marques, A., Lopes, H., Rodrigues, A., Peralta, M., et al. 
(2020). Physical fitness predicts subsequent improvement in academic achievement: 
differential patterns depending on pupils’ age. Sustain. For. 12:8874. doi: 10.3390/
SU12218874

Haapala, E. (2022). Physical activity, academic performance and cognition in children 
and adolescents. A systematic review. Balt. J. Heal. Phys. Act 4:7. doi: 10.2478/
v10131-012-0007-y

Hall, F. C., and Noonan, R. J. (2023). A qualitative study of how and why gym-based 
resistance training may benefit women’s mental health and wellbeing. Perform. Enhanc. 
Heal. 11:100254. doi: 10.1016/J.PEH.2023.100254

Hart, E., Meehan, W. P., Bae, D. S., D’Hemecourt, P., and Stracciolini, A. (2018). The 
Young injured gymnast: a literature review and discussion. Curr. Sports Med. Rep. 17, 
366–375. doi: 10.1249/JSR.0000000000000536

Hinds, J. A., and Sanchez, E. R. (2022). The role of the hypothalamus–pituitary–
adrenal (HPA) Axis in test-induced anxiety: assessments, physiological responses, and 
molecular details. Stress 2, 146–155. doi: 10.3390/STRESSES2010011

Hollingsworth, J. C., Young, K. C., Abdullah, S. F., Wadsworth, D. D., Abukhader, A., 
Elfenbein, B., et al. (2020). Protocol for minute calisthenics: a randomized controlled 
study of a daily, habit-based, bodyweight resistance training program. BMC Public 
Health 20:1242. doi: 10.1186/S12889-020-09355-4

Holmes, M. E., Kvasnicka, M. A., Brocato, D. K., and Webb, H. E. (2018). Metabolic 
health and academic achievement in youth at risk for high school dropout in rural 
Mississippi: the role of classroom management. Prev. Med. Reports 11, 115–119. doi: 
10.1016/J.PMEDR.2018.06.003

Hötting, K., Schickert, N., Kaiser, J., Röder, B., and Schmidt-Kassow, M. (2016). The 
effects of acute physical exercise on memory, peripheral BDNF, and cortisol in Young 
adults. Neural Plast. 2016, 6860573–6860512. doi: 10.1155/2016/6860573

Hunter, S. K. (2014). Sex differences in human fatigability: mechanisms and insight 
to physiological responses. Acta Physiol (Oxf.) 210, 768–789. doi: 10.1111/
APHA.12234

Hunter, S. K. (2016). The relevance of sex differences in performance fatigability. Med. 
Sci. Sports Exerc. 48, 2247–2256. doi: 10.1249/MSS.0000000000000928

Hurley, K. S., FLIPPIN, K. J., BLOM, L. C., BOLIN, J. E., HOOVER, D. L., and JUDGE, 
L. W. (2018). Practices, perceived benefits, and barriers to resistance training among 
women enrolled in college. Int. J. Exerc. Sci. 11:226.

Innocent, S., and Opiyo Andala, D. H. (2021). Relationship between students’ 
discipline and academic performance in secondary schools in Rwanda. J. Educ. 4, 20–37. 
doi: 10.53819/810181025021

Ishihara, T., Morita, N., Nakajima, T., Yamatsu, K., Okita, K., Sagawa, M., et al. (2021). 
Differential effects of changes in cardiorespiratory fitness on worst- and best- school 
subjects. npj Sci. Learn 6, 1–6. doi: 10.1038/s41539-021-00086-8

Jebeile, H., Kelly, A. S., O’Malley, G., and Baur, L. A. (2022). Obesity in children and 
adolescents: epidemiology, causes, assessment, and management. Lancet Diabetes 
Endocrinol. 10, 351–365. doi: 10.1016/S2213-8587(22)00047-X

Jeffries, V., and Salzer, M. S. (2022). Mental health symptoms and academic 
achievement factors. J. Am. Coll. Heal. 70, 2262–2265. doi: 
10.1080/07448481.2020.1865377

Judge, L. W., and Burke, J. R. (2010). The effect of recovery time on strength 
performance following a high-intensity bench press workout in males and females. Int. 
J. Sports Physiol. Perform. 5, 184–196. doi: 10.1123/IJSPP.5.2.184

Kamp, C. F., Sperlich, B., and Holmberg, H. C. (2014). Exercise reduces the symptoms 
of attention-deficit/hyperactivity disorder and improves social behaviour, motor skills, 
strength and neuropsychological parameters. Acta Paediatr. 103, 709–714. doi: 10.1111/
APA.12628

Kazeminasab, F., Sharafifard, F., Miraghajani, M., Behzadnejad, N., and 
Rosenkranz, S. K. (2023). The effects of exercise training on insulin resistance in 
children and adolescents with overweight or obesity: a systematic review and meta-
analysis. Front. Endocrinol. 14:1178376. doi: 10.3389/FENDO.2023.1178376/
BIBTEX

Keating, X. D., Castelli, D., and Ayers, S. F. (2013). Association of weekly strength 
exercise frequency and academic performance among students at a large university in 
the United  States. J. Strength Cond. Res. 27, 1988–1993. doi: 10.1519/
JSC.0B013E318276BB4C

Kelso, A., Linder, S., Reimers, A. K., Klug, S. J., Alesi, M., Scifo, L., et al. (2020). Effects 
of school-based interventions on motivation towards physical activity in children and 
adolescents: a systematic review and meta-analysis. Psychol. Sport Exerc. 51:101770. doi: 
10.1016/J.PSYCHSPORT.2020.101770

Kohl, H. W. III, and Cook, H. D. (2013). Physical Activity, Fitness, and Physical 
Education: Effects on Academic Performance. Available at: https://www.ncbi.nlm.nih.
gov/books/NBK201501/ (Accessed December 31, 2023).

Kristjánsson, Á. L., Sigfúsdóttir, I. D., and Allegrante, J. P. (2010). Health behavior and 
academic achievement among adolescents: the relative contribution of dietary habits, 
physical activity, body mass index, and self-esteem. Health Educ. Behav. 37, 51–64. doi: 
10.1177/1090198107313481

Kuo-Ming, W., Peng-sheng, W., and Yi-ching, H. (2012). Physical fitness and academic 
achievement of elementary school students: a cross-sectional survey in southern Taiwan. 
J. Phys. Educ. Sport 12, 302–309. doi: 10.7752/jpes.2012.03045

Landry, B. W., and Driscoll, S. W. (2012). Physical activity in children and adolescents. 
PM R 4, 826–832. doi: 10.1016/J.PMRJ.2012.09.585

Lapidot, Y., Maya, M., Reshef, L., Cohen, D., Ornoy, A., Gophna, U., et al. (2023). 
Relationships of the gut microbiome with cognitive development among healthy school-
age children. Front. Pediatr. 11:1198792. doi: 10.3389/fped.2023.1198792

86

https://doi.org/10.3389/fpsyg.2024.1387162
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1136/BMJ.K1651
https://doi.org/10.3389/fpubh.2022.1013734
https://doi.org/10.1186/S40798-019-0205-0
https://doi.org/10.1177/1941738109334215
https://doi.org/10.1161/CIRCULATIONAHA.123.064071
https://doi.org/10.1186/S41155-022-00207-1
https://doi.org/10.5435/JAAOS-D-18-00147
https://www.oecd-ilibrary.org/sites/641a2e79-en/index.html?itemId=/content/component/641a2e79-en
https://www.oecd-ilibrary.org/sites/641a2e79-en/index.html?itemId=/content/component/641a2e79-en
https://doi.org/10.1177/1527002517717299
https://doi.org/10.1016/J.BBI.2016.01.010
https://doi.org/10.1519/JSC.0B013E31819DF407
https://doi.org/10.1249/JSR.0B013E3181DE1214
https://doi.org/10.1519/JSC.0000000000003099
https://doi.org/10.1519/JSC.0000000000003099
https://doi.org/10.1016/J.JPED.2016.02.007
https://doi.org/10.17338/TRAINOLOGY.2.2_10
https://doi.org/10.1155/2018/9675216
https://doi.org/10.3389/FONC.2022.956923
https://doi.org/10.3390/SU12176814
https://doi.org/10.1037/CCP0000038
https://doi.org/10.1001/JAMAPSYCHIATRY.2018.0572
https://doi.org/10.3390/SU12218874
https://doi.org/10.3390/SU12218874
https://doi.org/10.2478/v10131-012-0007-y
https://doi.org/10.2478/v10131-012-0007-y
https://doi.org/10.1016/J.PEH.2023.100254
https://doi.org/10.1249/JSR.0000000000000536
https://doi.org/10.3390/STRESSES2010011
https://doi.org/10.1186/S12889-020-09355-4
https://doi.org/10.1016/J.PMEDR.2018.06.003
https://doi.org/10.1155/2016/6860573
https://doi.org/10.1111/APHA.12234
https://doi.org/10.1111/APHA.12234
https://doi.org/10.1249/MSS.0000000000000928
https://doi.org/10.53819/810181025021
https://doi.org/10.1038/s41539-021-00086-8
https://doi.org/10.1016/S2213-8587(22)00047-X
https://doi.org/10.1080/07448481.2020.1865377
https://doi.org/10.1123/IJSPP.5.2.184
https://doi.org/10.1111/APA.12628
https://doi.org/10.1111/APA.12628
https://doi.org/10.3389/FENDO.2023.1178376/BIBTEX
https://doi.org/10.3389/FENDO.2023.1178376/BIBTEX
https://doi.org/10.1519/JSC.0B013E318276BB4C
https://doi.org/10.1519/JSC.0B013E318276BB4C
https://doi.org/10.1016/J.PSYCHSPORT.2020.101770
https://www.ncbi.nlm.nih.gov/books/NBK201501/
https://www.ncbi.nlm.nih.gov/books/NBK201501/
https://doi.org/10.1177/1090198107313481
https://doi.org/10.7752/jpes.2012.03045
https://doi.org/10.1016/J.PMRJ.2012.09.585
https://doi.org/10.3389/fped.2023.1198792


Fraile-Martinez et al. 10.3389/fpsyg.2024.1387162

Frontiers in Psychology 12 frontiersin.org

Liu, S., Yu, Q., Li, Z., Cunha, P. M., Zhang, Y., Kong, Z., et al. (2020). Effects of acute 
and chronic exercises on executive function in children and adolescents: a systemic 
review and meta-analysis. Front. Psychol. 11:554915. doi: 10.3389/fpsyg.2020.554915

Lloyd, R. S., Faigenbaum, A. D., Stone, M. H., Oliver, J. L., Jeffreys, I., Moody, J. A., 
et al. (2014). Position statement on youth resistance training: the 2014 international 
consensus. Br. J. Sports Med. 48, 498–505. doi: 10.1136/BJSPORTS-2013-092952

Lőrincz, H., Somodi, S., Ratku, B., Harangi, M., and Paragh, G. (2023). Crucial 
regulatory role of Organokines in relation to metabolic changes in non-diabetic obesity. 
Meta 13:270. doi: 10.3390/METABO13020270

Maestroni, L., Read, P., Bishop, C., Papadopoulos, K., Suchomel, T. J., Comfort, P., et al. 
(2020). The benefits of strength training on musculoskeletal system health: practical 
applications for interdisciplinary care. Sport. Med. 50, 1431–1450. doi: 10.1007/
s40279-020-01309-5

Martin, A. J., and Steinbeck, K. (2017). The role of puberty in students’ academic 
motivation and achievement. Learn. Individ. Differ. 53, 37–46. doi: 10.1016/J.
LINDIF.2016.11.003

Mathew, J. S. (2017). Self-perception and academic achievement. Indian J. Sci. Technol. 
10, 1–6. doi: 10.17485/ijst/2017/v10i14/107586

Mattson, M. P. (2008). Hormesis defined. Ageing Res. Rev. 7, 1–7. doi: 10.1016/J.
ARR.2007.08.007

Mcewan, D., Ruissen, G. R., Eys, M. A., Zumbo, B. D., and Beauchamp, M. R. (2017). 
The effectiveness of teamwork training on teamwork behaviors and team performance: 
a systematic review and Meta-analysis of controlled interventions. PLoS One 
12:e0169604. doi: 10.1371/JOURNAL.PONE.0169604

Mear, E., Gladwell, V. F., and Pethick, J. (2022). The effect of breaking up sedentary 
time with calisthenics on neuromuscular function: a preliminary study. Int. J. Environ. 
Res. Public Health 19:14597. doi: 10.3390/IJERPH192114597

Miller, M. G., Cheatham, C. C., and Patel, N. D. (2010). Resistance training for 
adolescents. Pediatr. Clin. N. Am. 57, 671–682. doi: 10.1016/J.PCL.2010.02.009

Montoro, M. V. P., Montilla, J. A. P., Aguilera, E. L., and Checa, M. A. (2015). 
Sarcopenia intervention with progressive resistance training and protein nutritional 
supplements. Nutr. Hosp. 31, 1481–1490. doi: 10.3305/NH.2015.31.4.8489

Myers, A. M., Beam, N. W., and Fakhoury, J. D. (2017). Resistance training for 
children and adolescents. Transl. Pediatr. 6, 137–143. doi: 10.21037/TP.2017.04.01

Nava-Bringas, T. I., López-Domínguez, L., Macías-Hernández, S. I., Espinosa-Morales, R., 
Chávez-Arias, D. D., and Coronado-Zarco, R. (2018). Asociación de la composición corporal 
total con la fuerza del tronco, el dolor y la discapacidad en pacientes con espondiloartrosis 
lumbar. Cir. Cir. 86, 388–391. doi: 10.24875/CIRU.18000006

Nuzzo, J. L. (2020). Sex difference in participation in muscle-strengthening activities. 
J. Lifestyle Med. 10, 110–115. doi: 10.15280/JLM.2020.10.2.110

Ortega, M. A., Fraile-Martínez, O., García-Montero, C., Pekarek, L., Guijarro, L. G., 
Castellanos, A. J., et al. (2021). Physical activity as an imperative support in breast cancer 
management. Cancers (Basel) 13, 1–30. doi: 10.3390/cancers13010055

Paredes, L., Obando, I., Leal, M., and Alvarez, C. (2021). Adiposity and muscle 
strength level in pre-scholars according to the educational level and socio-demographic 
characteristics of their parents. Andes Pediatr. Rev. Chil. Pediatr. 92, 193–201. doi: 
10.32641/ANDESPEDIATR.V92I2.1498

Peake, J. M., Markworth, J. F., Nosaka, K., Raastad, T., Wadley, G. D., and Coffey, V. G. 
(2015). Modulating exercise-induced hormesis: Does less equal more? J Appl Physiol 
(1985) 119, 172–189. doi: 10.1152/JAPPLPHYSIOL.01055.2014

Peña, J., Yanez, C., Gomez, C., Martin, W., Castillo, C., Granados, J., et al. (2019). The 
relationship between strength and academic performance: a new reason to promote 
physical activity. Eur. J. Pub. Health 29:429. doi: 10.1093/EURPUB/CKZ186.429

Phillips, S. M., and Winett, R. A. (2010). Uncomplicated resistance training and 
health-related outcomes: evidence for a public health mandate. Curr. Sports Med. Rep. 
9, 208–213. doi: 10.1249/JSR.0B013E3181E7DA73

Pochetti, J., Ponczosznik, D., Filártiga, P. R., and Testa, N. (2018). Strength training in 
children and adolescents: benefits, risks and recommendations. Arch. Argent. Pediatr. 
116, S82–S91. doi: 10.5546/AAP.2018.S82

Polevoy, G. (2022). The influence of speed and strength training at school on the 
indicators of attention switching in children aged 13-14 years with different typologies. 
J. Educ. Health Promot. 11:23. doi: 10.4103/JEHP.JEHP_413_21

Rai, M., and Demontis, F. (2022). Muscle-to-brain signaling via Myokines and 
Myometabolites. Brain Plast. 8, 43–63. doi: 10.3233/BPL-210133

Ramírez-Vélez, R., Garcia-Hermoso, A., Prieto-Benavides, D. H., Correa-Bautista, J. E., 
Quino-Ávila, A. C., Rubio-Barreto, C. M., et al. (2019). Muscle mass to visceral fat ratio 
is an important predictor of the metabolic syndrome in college students. Br. J. Nutr. 121, 
330–339. doi: 10.1017/S0007114518003392

Reuter, P. R., and Forster, B. L. (2021). Student health behavior and academic 
performance. PeerJ 9:e11107. doi: 10.7717/peerj.11107

Roberts, B. M., Nuckols, G., and Krieger, J. W. (2020). Sex differences in resistance 
training: a systematic review and Meta-analysis. J. Strength Cond. Res. 34, 1448–1460. 
doi: 10.1519/JSC.0000000000003521

Robinson, K., Riley, N., Owen, K., Drew, R., Mavilidi, M. F., Hillman, C. H., et al. 
(2023). Effects of resistance training on academic outcomes in school-aged youth: a 
systematic review and meta-analysis. Sports Med. 53, 2095–2109. doi: 10.1007/
S40279-023-01881-6

Rosenthal, M., McPherson, A. M., Docherty, C. L., and Klossner, J. (2021). Perceptions 
and utilization of strength training and conditioning in collegiate contemporary and 
ballet dancers: a qualitative approach. Med. Probl. Perform. Art. 36, 78–87. doi: 10.21091/
MPPA.2021.2012

Salas, E., DiazGranados, D., Klein, C., Burke, C. S., Stagl, K. C., Goodwin, G. F., et al. 
(2008). Does team training improve team performance? A meta-analysis. Hum. Factors 
50, 903–933. doi: 10.1518/001872008X375009

Salimans, L., Liberman, K., Njemini, R., Kortekaas Krohn, I., Gutermuth, J., and 
Bautmans, I. (2022). The effect of resistance exercise on the immune cell function in 
humans: a systematic review. Exp. Gerontol. 164:111822. doi: 10.1016/J.
EXGER.2022.111822

Sánchez-Hernando, B., Antón-Solanas, I., Juárez-Vela, R., Gea-Caballero, V., 
Carboneres-Tafaner, M. I., Ferrer-Gracia, E., et al. (2021). Healthy lifestyle and academic 
performance in middle school students from the region of Aragón (Spain). Int. J. 
Environ. Res. Public Health 18:8624. doi: 10.3390/IJERPH18168624

Sardinha, L. B., Marques, A., Minderico, C., Palmeira, A., Martins, S., 
Santos, D. A., et al. (2016). Longitudinal relationship between cardiorespiratory 
fitness and academic achievement. Med. Sci. Sports Exerc. 48, 839–844. doi: 
10.1249/MSS.0000000000000830

Shi, P., Tang, Y., Zhang, Z., Feng, X., and Li, C. (2022). Effect of physical exercise in 
real-world settings on executive function of typical children and adolescents: a 
systematic review. Brain Sci. 12:1734. doi: 10.3390/brainsci12121734

Silverman, M. N., and Deuster, P. A. (2014). Biological mechanisms underlying the 
role of physical fitness in health and resilience. Interface Focus 4:20140040. doi: 10.1098/
RSFS.2014.0040

Simba, N. O., Agak, J. O., and Kabuka, E. K. (2016). Impact of discipline on academic 
performance of pupils in public primary schools in Muhoroni Sub-County, Kenya. J. 
Educ. Pract. 7, 164–173.

Strickland, J. C., and Smith, M. A. (2014). The anxiolytic effects of resistance exercise. 
Front. Psychol. 5:753. doi: 10.3389/FPSYG.2014.00753

Suchomel, T. J., Nimphius, S., Bellon, C. R., and Stone, M. H. (2018). The importance 
of muscular strength: training considerations. Sport. Med 484, 765–785. doi: 10.1007/
S40279-018-0862-Z

Smail, K., Horvat, M. (2006). Relationship of muscular strength on work 
performance in high school students with mental retardation. Educ. Train. Dev. 
Disabil, 41, 410–419.

Trudeau, F., and Shephard, R. J. (2009). Relationships of physical activity to brain 
health and the academic performance of schoolchildren. Am. J. Lifestyle Med. 4, 
138–150. doi: 10.1177/1559827609351133

Van Dusen, D. P., Kelder, S. H., Kohl, H. W., Ranjit, N., and Perry, C. L. (2011). 
Associations of physical fitness and academic performance among schoolchildren. J. Sch. 
Health 81, 733–740. doi: 10.1111/J.1746-1561.2011.00652.X

Villarrasa-Sapiña, I., Álvarez-Pitti, J., Cabeza-Ruiz, R., Redón, P., Lurbe, E., and 
García-Massó, X. (2018). Relationship between body composition and postural control 
in prepubertal overweight/obese children: a cross-sectional study. Clin. Biomech 52, 1–6. 
doi: 10.1016/J.CLINBIOMECH.2017.12.010

Wick, K., Kriemler, S., and Granacher, U. (2021). Effects of a strength-dominated 
exercise program on physical fitness and cognitive performance in preschool children. 
J. Strength Cond. Res. 35, 983–990. doi: 10.1519/JSC.0000000000003942

Winwood, P. W., Cronin, J. B., Posthumus, L. R., Finlayson, S. J., Gill, N. D., and 
Keogh, J. W. L. (2015). Strongman vs. traditional resistance training effects on muscular 
function and performance. J. Strength Cond. Res. 29, 429–439. doi: 10.1519/
JSC.0000000000000629

87

https://doi.org/10.3389/fpsyg.2024.1387162
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3389/fpsyg.2020.554915
https://doi.org/10.1136/BJSPORTS-2013-092952
https://doi.org/10.3390/METABO13020270
https://doi.org/10.1007/s40279-020-01309-5
https://doi.org/10.1007/s40279-020-01309-5
https://doi.org/10.1016/J.LINDIF.2016.11.003
https://doi.org/10.1016/J.LINDIF.2016.11.003
https://doi.org/10.17485/ijst/2017/v10i14/107586
https://doi.org/10.1016/J.ARR.2007.08.007
https://doi.org/10.1016/J.ARR.2007.08.007
https://doi.org/10.1371/JOURNAL.PONE.0169604
https://doi.org/10.3390/IJERPH192114597
https://doi.org/10.1016/J.PCL.2010.02.009
https://doi.org/10.3305/NH.2015.31.4.8489
https://doi.org/10.21037/TP.2017.04.01
https://doi.org/10.24875/CIRU.18000006
https://doi.org/10.15280/JLM.2020.10.2.110
https://doi.org/10.3390/cancers13010055
https://doi.org/10.32641/ANDESPEDIATR.V92I2.1498
https://doi.org/10.1152/JAPPLPHYSIOL.01055.2014
https://doi.org/10.1093/EURPUB/CKZ186.429
https://doi.org/10.1249/JSR.0B013E3181E7DA73
https://doi.org/10.5546/AAP.2018.S82
https://doi.org/10.4103/JEHP.JEHP_413_21
https://doi.org/10.3233/BPL-210133
https://doi.org/10.1017/S0007114518003392
https://doi.org/10.7717/peerj.11107
https://doi.org/10.1519/JSC.0000000000003521
https://doi.org/10.1007/S40279-023-01881-6
https://doi.org/10.1007/S40279-023-01881-6
https://doi.org/10.21091/MPPA.2021.2012
https://doi.org/10.21091/MPPA.2021.2012
https://doi.org/10.1518/001872008X375009
https://doi.org/10.1016/J.EXGER.2022.111822
https://doi.org/10.1016/J.EXGER.2022.111822
https://doi.org/10.3390/IJERPH18168624
https://doi.org/10.1249/MSS.0000000000000830
https://doi.org/10.3390/brainsci12121734
https://doi.org/10.1098/RSFS.2014.0040
https://doi.org/10.1098/RSFS.2014.0040
https://doi.org/10.3389/FPSYG.2014.00753
https://doi.org/10.1007/S40279-018-0862-Z
https://doi.org/10.1007/S40279-018-0862-Z
https://doi.org/10.1177/1559827609351133
https://doi.org/10.1111/J.1746-1561.2011.00652.X
https://doi.org/10.1016/J.CLINBIOMECH.2017.12.010
https://doi.org/10.1519/JSC.0000000000003942
https://doi.org/10.1519/JSC.0000000000000629
https://doi.org/10.1519/JSC.0000000000000629


Frontiers in Public Health 01 frontiersin.org

Association of 24-hour 
movement guideline adherence, 
mental health and quality of life in 
young adults: the role of e-Health 
literacy
Lixin Lin 1†, Wei Liang 2†, Runbin Wang 3, Ryan E. Rhodes 4 and 
Huaxuan Liu 3*
1 Physical Education School, Putian University, Putian, Fujian, China, 2 School of Physical Education, 
Shenzhen University, Shenzhen, Guangdong, China, 3 School of Physical Education and Sport Science, 
Fujian Normal University, Fuzhou, Fujian, China, 4 School of Exercise Science, Physical and Health 
Education, University of Victoria, Victoria, BC, Canada

Background: The spread of Covid-19 and resultant infection prevention 
strategies have disturbed the life routine of Chinese young adults, led to reduced 
physical activity (PA), prolonged screen time (ST) and inadequate sleep duration 
(SP), and made immense influence on their mental health (MH) and quality of 
life (QoL). E-Health literacy (EHL) can enable citizens to use available online 
information to respond to the highly complex information environment and 
make appropriate health decisions.

Objective: This study aims to examine associations between adhering to 24-h 
movement (24HM) guidelines and MH and QoL among young adults, as well as 
to identify any mediating or moderating role of EHL in these associations.

Methods: 1742 young adults (20.03  ±  1.54  years old, 68.6% females) from north 
and south China completed self-report measures of 24HM (PA, ST and SP), 
health indicators (MH and QoL), EHL and demographic information through an 
online survey between 4 Apr and 16 Jun 2022. Generalized linear mixed models 
were applied for data analysis.

Results: Results showed that adhering to PA, ST and SP guidelines were all 
positively connected with QoL while MH was associated with adhering ST or 
SP guidelines. Adhering to more of 24HM guidelines was linked to better MH 
and QoL. EHL significantly mediated the association of guideline adherence and 
QoL and moderate that of guideline adherence and MH.

Conclusion: This is the first study to investigate the role of EHL on the associations 
between 24HM and MH as well as QoL during the Covid-19. The findings may 
contribute to further empirical research or intervention that aims to promote 
MH or QoL among young adults more effectively or provide valuable references 
for developing relevant strategies or policy of health promotion or public health 
events in China.

KEYWORDS

college student, e-Health literacy, mental health, physical activity, quality of time, 
screen time, sleep
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Introduction

In order to control the coronavirus disease 2019 (Covid-19) 
swiftly, infection prevention strategies such as quarantine and travel 
limitation were performed across China (1). During the performance 
of these strategies, Chinese young adults had to go through the 
isolation in or outside of the campus while taking online courses (2). 
Most aspects of their lives were affected by quarantines, which 
subsequently lead to negative impacts on their mental health (MH) as 
well as quality of life (QoL) (3). For most Chinese young adults, 
entering college is the first chance to live independently (4), and they 
may not have been psychologically mature enough to face such a 
severe public health emergency (5). Additionally, young adults had 
especially high rates of internet usage (6) and were likely exposed to a 
multitude of information online that contributed to psychological 
distress because of the information overload (7). Moreover, the 
isolated environment limited the social activities (8), strengthened 
academic pressures (9), and increased the likelihood of psychological 
problems (10). Thus, the MH and QoL of Chinese young adults have 
deteriorated since the Covid-19 outbreak (11).

Prior studies have shown that Covid-19 has resulted in less 
physical activity (PA) (12, 13), more screen time (ST) (13, 14), and 
insufficient sleep (SP) (10, 14), and it is well-known that these could 
negatively influence people’s physical and mental health as well as QoL 
(10, 12–14). Importantly, individuals may carry out multiple health 
behaviors in a day (15), thus the health impact of these behaviors 
should be given integrated consideration. In line with this reasoning, 
the Canadian Society for Exercise Physiology (CSEP) created the 
premiere 24-h movement (24HM) recommendations for adults aged 
under 65, provided the “healthy threshold” for adult’s PA, ST and SP 
(16). While these guidelines were primarily based on the impact of 
24HM on physical health outcomes (16), limited research examined 
the relationship between 24HM and MH as well as QoL (17).

As introduced before, associations may exist between 24HM and 
MH together with QoL. Since e-Health literacy (EHL) has effects on 
health behaviors, MH and QoL, it is reasonable to assume that EHL 
could play a role in the linkages of 24HM and MH together with 
QoL. Yet, it is uncertain whether EHL is a mediator or a moderator in 
these linkages. For the mediating effect, theoretically, EHL is an 
integrated set of knowledge-based context-specific capabilities which 
may show variation due to circumstances (18, 19). According to the 
daily experience, sleep quality may influence individuals’ capability of 
health-related communication, people who are more attached to 
screen behaviors may tend to avoid health advice with plenty of 
physical activities. Besides, more physical activities provide 
practitioners more chances to obtain health-related experience such 
as how to stretch and strengthen muscles. These cases imply that EHL 
does not remain constant and would be influenced by context. Thus, 

it is possible that 24HM may have impacts on EHL and indirectly 
influence MH and QoL. For the moderating effect, EHL may relieve 
the negative impacts of inadequate 24HM on MH or QoL. A recent 
study found that EHL may help safeguard MH and enhance QoL for 
those exhibiting Covid-19 symptoms (20).

EHL encompasses the skills to search for, comprehend, evaluate, 
and apply health information from digital sources in order to address 
a health issue or make health-related decisions (18). Due to social 
distancing protocols and increased demand for health resources 
during Covid-19, individuals are more prone to access health 
information electronically compared to before the pandemic (21, 22). 
EHL therefore becomes crucial. Previous research proved that 
adequate EHL is significantly linked healthy behavior engagement (19, 
23, 24). Recently, scholars have also shown that EHL can have a 
positive effect on MH by protecting people from unreliable or poor-
quality health information during the Covid-19 (21, 22, 25). 
Additionally, EHL represents individuals’ ability to cope with health 
problems and manage their health status via the electronic resources 
or tools, thus it is closely associated with QoL. While several studies 
have validated that EHL could significantly enhance MH (22, 25) and 
QoL (20, 26) during the pandemic, scarce research has analyzed the 
interrelationships between 24HM, EHL, MH, and QoL.

Given the above, the current study aims to: (1) examine adherence 
to 24HM guidelines in Chinese young adults; (2) investigate 
associations between meeting 24HM guidelines and MH as well as 
QoL; and (3) analyze the mediating and moderating roles of EHL in 
the connections between adherence to 24HM guidelines and MH/
QoL, while controlling for key demographic factors. We hypothesized 
that (1) participants who met individual or the specific combination 
of two 24HM guidelines would potentially exhibit superior MH and 
QoL versus non-adherers; (2) meeting more 24HM guidelines would 
correlate with decreased MH symptoms and improved QoL; (3) EHL 
would be a salient mediator and moderator in the associations of the 
24HM guidelines adherence and MH together with QoL.

Methods

Participants and design

A cross-sectional design as well as the convenience sampling were 
utilized (27). Participants were recruited from four colleges in Hebei 
and Fujian of China. The cities were selected based on contrasts in 
regional geography (northern vs. southern) and administrative level 
(provincial capital vs. prefecture). The issue of convenience and 
feasibility were also considered when selecting the target cities (28). 
The inclusion criteria required that young adults (≥18 years): (1) were 
fluent in Chinese, (2) provided informed consent and willingness to 
take part in the survey, (3) had no disabilities or disorders in their 
physical or mental function, and (4) had persisted in China after the 
onset of the Covid-19. This study received ethical approval from the 
Research Ethics Committee at Putian University, China.

Procedures

The data collection was conducted with the help of lecturers from 
the target colleges from 4 Apr to 16 Jun 2022. The survey was 

Abbreviations: BMI, body mass index; CI, confidence interval; Covid-19, the 

coronavirus disease 2019; CSEP, the Canadian Society for Exercise Physiology; 

DASS21, the Depression Anxiety Stress Scale - 21; EHL, e-Health literacy; eHLS-

Web3.0, the e-Health literacy scale in Web 3.0 context; IPAQ-C, the Chinese short 

version of the International Physical Activity Questionnaire; MH, mental health; 

MVPA, moderate-to-vigorous intensity physical activity; PA, physical activity; PSQI, 

the Pittsburgh Sleep Quality Index; QoL, quality of life; SD, standard deviation; SP, 

Sleep duration; ST, screen time; 24HM, 24-h Movement.
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administered after obtaining informed consent from participants. 
They were notified of their right to withdraw at any time. The 
questionnaire was delivered via a QR code linking to an online survey 
platform. Participants spent approximately 10 min completing 
the questionnaires.

Measurements

Demographic information to obtain demographic information, 
the survey asked for gender, age, academic year, major, BMI, family 
economic status (monthly family income: RMB < 6,000; RMB 6000–
10,000; RMB 10000–14,000; RMB 14000–18,000; RMB > 18,000), 
parents’ highest education level, and geographical region.

Physical activity (PA) was assessed by the abridged Chinese 
edition of the International Physical Activity Questionnaire (IPAQ-C) 
[International Physical Activity Questionnaire, (29); IPAQ-C, (30)], 
and a self-designed question, asking participants how many times of 
muscle strengthen activities they have performed per week. The 
IPAQ-C comprises 6 items assessing self-reported PA across three 
intensities (vigorous, moderate, mild) over the past week. For each 
intensity, participants indicated how many days per week and how 
many minutes per day they took part in the activities. Total weekly PA 
time and time in each intensity category (minutes/week) were 
calculated based on responses (31). The 24HM Guidelines (16) define 
meeting PA recommendations as ≥150 min weekly of moderate-to-
vigorous PA (MVPA) plus twice weekly muscle strengthening (16).

Sleep (SP) was measured by three items extracted from the 
Pittsburgh Sleep Quality Index (PSQI) (32). Questions include: 
“Thinking about the previous week, what were your average wake-up 
and bedtimes each day? How many hours did you sleep nightly on 
average?” Meeting SP recommendations per the 24HM guidelines 
(16) requires 7–9 h daily.

Screen time (ST) was measured using the Chinese translated 
Sedentary Behavioral Questionnaire (33). Six questions were asked: 
“Considering the last 7 days, what was your mean time allotted on 
weekdays/weekends for activities such as videos, gaming, chatting, 
web searches, email, and studying?” The 24HM Guidelines (16) 
recommend limiting ST time to ≤8 h daily.

Mental health (MH) was quantified via the 21-question Chinese 
‘Depression Anxiety Stress Scale’ (DASS-21) (34, 35), which has 
demonstrated validity among the adult mainland Chinese population. 
The 21-item DASS comprises three 7-item subscales assessing 
participants’ feeling of depression, anxiety and stress regarding the 
previous week (Cronbach’s α = 0.79–0.89). Each item uses a 4-point 
response format from 0 (“irrelevant to me”) to 3 (“extremely relevant 
to me”). Subscale values are obtained by totaling the item responses 
and doubling the sum. Cutoffs classify depression as normal (0–9) or 
symptomatic (>9), anxiety as normal (0–7) or symptomatic (>8), and 
stress as normal (0–14) or symptomatic (>15). Symptomatic levels 
include mild, moderate, severe and extremely severe (36).

Quality of life (QoL) was measured utilizing the brief Chinese 
edition of the World Health Organization Quality of Life scale (37) 
(Cronbach’s α = 0.82). Participants rated their perceptions over the 
previous 4 weeks. They firstly measured their overall QoL with a 
5-point scale from 1 (“very poor”) to 5 (“very good”), then completed 
7 items evaluating satisfaction with physical health subdomains on a 
5-point scale from 1 (“very dissatisfied”) to 5 (“very satisfied”).

e-Health literacy (EHL) was assessed using the e-Health literacy 
scale in Web 3.0 context (eHLS-Web3.0) developed by Liu et al. (38), 
consisting of 24 items assessing EHL across three dimensions: 
acquisition, verification and application utilizing a 5-point scale from 
1 (strongly disagree) to 5 (strongly agree). The tool demonstrates 
validity via exploratory and confirmatory factor analyses. Its reliability, 
validity, and measurement invariance have been established among 
young adult populations. Compared to previous EHL measures, the 
eHLS-Web3.0 captures modern technological engagement including 
social media and mobile internet. Recently developed, it shows high 
internal consistency for the overall scale (α = 0.971) and subscales 
(α = 0.913–0.962) in Chinese young adults.

Data analysis

IBM SPSS 27.0 (Armonk, NY) facilitated data analyses. Initial 
diagnostics were conducted including outlier and distribution 
analyses. Skewed variables were log-transformed or replaced with 
median (interquartile range). Participant characteristics were 
summarized using descriptive statistics: mean, standard deviation 
(SD), and frequencies (%). Generalized linear mixed models were 
used to examine the relationships of meeting the 24HM guidelines 
with MH and QoL, controlling for all demographic covariates (i.e., 
gender, age, year of study, major, BMI, family economic status, parents’ 
education levels and region).1 The sample size was sufficient to detect 
an effect size of (Cohen f2) 0.01, with an alpha of 0.05 and 1-β of 0.8 in 
the regression model (42). A two-tailed p-value under 0.05 denoted 
statistical significance. Model 1 and Model 4 of PROCESS was utilized 
in SPSS to test the mediating and moderating effect of e-Health 
literacy. To confirm the significance of the indirect effect, bias-
corrected bootstrapped of 95% confidence intervals with 5,000 
resamples were also applied. We established statistical significance as 
p < 0.05 (two-tailed). Effect sizes for model predictors were calculated 
using Cohen’s f2, computed by the formula “f2 = R2/(1-R2).” Values of 
0.02, 0.15, and 0.35 indicate small, medium and large effects, 
respectively (43).

Results

Demographic characteristics and guideline 
adherence

A summary of participants’ demographic information and guideline 
adherence are described in Table  1. Out of 1,862 young adults 
approached, 1,850 gave written informed consent to participate. After 
eligibility check and data screening, the final analytical sample comprised 
1,742 participants. The sample comprised 547 males and 1,195 females, 
aged 18 to 25 years (M = 20.03, SD = 1.54). A considerable proportion of 
the sample reported a health-related major (43.3%). In terms of body 
mass index (BMI, kg/m2), most of the participants were in a healthy level. 
44.4% of participants reported meeting the PA guideline, 80.3% meeting 

1 Previous research demonstrated that these variables were associate with 

people’s 24-h movement, e-Health literacy and diverse health outcomes (39–41).
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ST, and 78.9% meeting SP. Percentages of participants adhering to a 
combination of two 24HM guidelines ranged from 35 to 63.6%. 28.5% 
of participants meet all the 24HM recommendations. An adequate level 
of EHL (M = 3.73, SD = 0.68) was demonstrated among the participants.

24HM guideline adherence and health 
outcomes (MH and QoL)

Table 2 displays the links between compliance with guidelines and 
health indicators (individual and in combination). After adjusting the 

covariates (i.e., gender, age, year of study, major, BMI, family economic 
status, parents’ education levels and region), meeting the guideline of 
PA was associated with QoL (β = 0.176, 95%CI = 0.114, 0.239); meeting 
the guideline of ST was associated with QoL (β = 0.092, 95%CI = 0.017, 
0.166) and lower depression symptoms (β = −1.872, 95%CI = -2.441, 
−1.304), anxiety (β = −1.582, 95%CI = -2.138, −1.027) and stress 
(β = −1.576, 95%CI = -2.154, −0.99); meeting the guideline of SP was 
associated with QoL (β = 0.280, 95%CI = 0.208, 0.353), as well as lower 
stress (β = −1.102, 95%CI = -1.666, −0.538), depression symptoms 
(β = −0.595, 95%CI = -1.149, −0.041) and anxiety (β = −0.842, 
95%CI = -1.384, −0.300) (all p < 0.05).

Meeting PA + ST has no significant association with mental health 
or quality of life. Meeting PA + SP guideline was associated with 
depression symptoms (β = 0.712, 95%CI = 0.045, 1.380) and QoL 
(β = 0.183, 95%CI = 0.095, 0.271); meeting ST + SP guidelines was 
connected to relieved depression (β = −1.392, 95%CI = -1.886, 
−0.898), anxiety (β = −1.442, 95%CI = -1.924, −0.959) and stress 
(β = −1.596, 95%CI = -2.098, −1.094) symptoms, and higher QoL 
(β = 0.153, 95%CI = 0.088, 0.218). Meeting all guidelines was related to 
higher level of QoL (β = 0.716, 95%CI = 0.526, 0.907) and lower 
symptoms of depression (β = −3.085, 95%CI = -4.542, −1.627), anxiety 
(β = −2.638, 95%CI = -4.062, −1.213) and stress (β = −2.909, 
95%CI = -4.392, −1.426).

The mediating and moderation effects of 
EHL

A significant moderating effect of EHL emerged in the analysis 
between adhering to guidelines and stress, depression, and anxiety 
symptoms (see Table  3). The moderation effect of EHL on the 
association of guideline adherence and QoL was not significant. 
Regarding the association between guideline adherence and stress, 
significant interactions emerged between EHL and meeting one 
guideline (β = 0.374, p = 0.015) as well as EHL and meeting two 
guidelines (β = 0.334, p = 0.024). The interactions contributed a 
significant change in the explained variance (△R2 = 0.007, 
p < 0.01). Overall, the moderation model explained 8% of variance 
in stress scores (R2 = 0.08, p < 0.001). On the association between 
guideline adherence and depression, results indicated a significant 
interaction between EHL and adhering to one guideline (β = 0.344, 
p = 0.025). The interaction contributed to a significant change in 
the explained variance (△R2 = 0.006, p = 0.010). Overall, the 
moderation model explained 8% of variance in depression scores 
(R2 = 0.08, p < 0.001). On the association between guideline 
adherence and anxiety, the interaction between EHL and 
compliance with one guideline (β = 0.322, p = 0.037) contributed to 
a significant change in the explained variance (△R2 = 0.007, 
p = 0.007). Total variance explained in anxiety was 7% (R2 = 0.07, 
p < 0.001). For students adhering to more behavioral guidelines, the 
moderating effect of EHL was mild, whereas for those adhering 
fewer behavioral guideline, a higher level of EHL was associated 
with the negative impact of health-compromising behavior and 
mental health.

Table 4 shows the results of the mediation analyses conducted 
to determine whether guideline adherence predicted stress, 
depression, anxiety and QoL through EHL. The relationships 
between EHL and anxiety/depression/stress were not significant 

TABLE 1 Participants’ characteristics and 24-h guideline adherence.

Demographic information Value (n =  1742)

Age (Years), mean (SD) 20.03 (1.54)

Gender (female, %) 1,195, 68.6%

Region (n, %)

  North 627, 36%

  South 1,115, 64%

Monthly family income (n, %)

  RMB < 6,000 554, 31.8%

  RMB 6000–10,000 494, 28.4%

  RMB 10000–14,000 148, 8.5%

  RMB 14000–18,000 36, 2.1%

  RMB > 18,000 48, 2.8%

  Not sure 462, 26.5%

Parents education (n, %)

  Below primary school 464, 26.6%

  High school 1,028, 59%

  Diploma 133, 7.6%

  College or above 117, 6.7%

Major (n, %)

  Sports-related 165, 9.5%

  Medical-related 590, 33.9%

  Non-health related 987, 56.7%

BMI (n, %)

  Underweight 378, 21.7%

  Health 1,146, 65.8%

  Overweight 218, 12.5%

  E-health literacy, mean (SD) 3.73 (0.68)

Guideline adherence (n, %)

  Meeting PA 774, 44.4%

  Meeting ST 1,398, 80.3%

  Meeting SP 1,374, 78.9%

  Meeting PA + ST 610, 35%

  Meeting PA + SP 629, 36.1%

  Meeting ST + SP 1,108, 63.6%

  Meeting PA + ST + SP 497, 28.5%

BMI, body mass index (kg/m2); SD, standard deviation; PA, physical activity; ST, screen 
time; SP, sleep.
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TABLE 2 Associations between guideline adherence and stress, depression, anxiety and quality of life.

Meet 
guidelines

Depression Anxiety Stress Quality of Life

Multivariate 
model

Adjusted model Multivariate 
model

Adjusted model Multivariate 
model

Adjusted model Multivariate 
model

Adjusted 
model

β(95% CI) β(95% CI) β(95% CI) β(95% CI) β(95% CI) β(95% CI) β(95% CI) β(95% CI)

Meeting (vs not meeting) individual guideline

At least PA 0.102 (−0.381 ~ 0.585) 0.114 (−0.363 ~ 0.592) 0.150 (−0.322 ~ 0.622) 0.173 (−0.294 ~ 0.640) 0.070 (−0.422 ~ 0.562) 0.103 (−0.383 ~ 0.589) 0.187 (0.123 ~ 0.250) 0.176 (0.114 ~ 0.239)

P 0.679 0.639 0.534 0.467 0.782 0.678 <0.001 <0.001

At least ST
−1.883 

(−2.451 ~ −1.314)

−1.872 

(−2.441 ~ −1.304)

−1.597 

(−2.154 ~ −1.040)

−1.582 

(−2.138 ~ −1.027)

−1.594 

(−2.175 ~ −1.012)

−1.576 

(−2.154 ~ −0.99)
0.095 (0.018 ~ 0.171) 0.092 (0.017 ~ 0.166)

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.015 0.016

At least SP
−0.616 

(−1.176 ~ −0.057)

−0.595 

(−1.149 ~ −0.041)

−0.857 

(−1.403 ~ −0.310)

−0.842 

(−1.384 ~ −0.300)

−1.120 

(−1.688 ~ −0.552)

−1.102 

(−1.666 ~ −0.538)
0.291 (0.218 ~ 0.364) 0.280 (0.208 ~ 0.353)

P 0.031 0.035 0.002 0.002 <0.001 <0.001 <0.001 <0.001

Meeting (vs not meeting) specific combination

At least PA + ST −0.456 (−0.945 ~ 0.033) −0.521 (−1.185 ~ 0.144) −0.335 (−0.813 ~ 0.143) −0.216 (−0.865 ~ 0.433) −0.381 (−0.879 ~ 0.118) −0.078 (−0.753 ~ 0.597) 0.179 (0.115 ~ 0.244) 0.012 (−0.075 ~ 0.100)

P 0.068 0.125 0.17 0.513 0.134 0.821 <0.001 0.78

At least PA + SP −0.015 (−0.511 ~ 0.481) 0.712 (0.045 ~ 1.380) −0.074 (−0.558 ~ 0.411) 0.459 (−0.193 ~ 1.111) −0.229 (−0.733 ~ 0.276) 0.251 (−0.427 ~ 0.929) 0.233 (0.168 ~ 0.298) 0.183 (0.095 ~ 0.271)

P 0.953 0.036 0.765 0.167 0.375 0.468 <0.001 <0.001

At least ST + SP
−1.362 

(−1.834 ~ −0.890)

−1.392 

(−1.886 ~ −0.898)

−1.389 

(−1.849 ~ −0.928)

−1.442 

(−1.924 ~ −0.959)

−1.556 

(−2.035 ~ −1.076)

−1.596 

(−2.098 ~ −1.094)
0.202 (0.139 ~ 0.264) 0.153 (0.088 ~ 0.218)

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Number of guidelines met

Meet none Reference – Reference – Reference – Reference –

Meet one
−2.032 

(−3.514 ~ −0.550)
–

−1.542 

(−2.991 ~ −0.093)
–

−1.518 

(−3.089 ~ −0.074)
– 0.388 (0.195 ~ 0.582) –

P 0.007 0.037 0.04 <0.001

Meet two
−2.835 

(−4.262 ~ −1.408)
–

−2.406 

(−3.801 ~ −1.011)
–

−2.598 

(−4.050 ~ −1.146)
– 0.553 (0.366 ~ 0.739) –

P <0.001 0.001 <0.001 <0.001

Meet three
−3.085 

(−4.542 ~ −1.627)
–

−2.638 

(−4.062 ~ −1.213)
–

−2.909 

(−4.392 ~ −1.426)
– 0.716 (0.526 ~ 0.907) –

P <0.001 <0.001 <0.001 <0.001

95%CI, 95% confidence interval; PA, physical activity; ST, screen time; SP, sleep. Multivariate model: Bi-variable association between guideline adherence and health outcomes adjusting for covariates. Adjusted model: Adjusted for covariates and adherence of other 
guidelines.
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(βanxiety = −0.016, p = 0.503; βdepression = −0.038, p = 0.102; βstress = −0.029, 
p = 0.215), indicating that EHL did not mediate the relationship 
between guideline adherence and mental health. The mediating 
effect of EHL was found for the association between guideline 
adherence and QoL, no matter how many guidelines were complied. 
Further, the direct effect of guideline adherence on QoL (c’) 
remained significant after EHL and other covariates were controlled 
for, indicating a partial mediation of EHL. The total mediation 
model accounted for 25% of the variance in QoL (R2 = 0.25, 
p < 0.001).

Discussion

This research analyzed adherence to recommendations for 24HM 
among Chinese university students, examined the relationship between 
guideline adherence and MH and QoL, and identified the mediating 
or moderating role of EHL. Findings showed that meeting PA, ST and 
SP guidelines were all positively connected with QoL while MH was 
associated with meeting ST or SP guidelines. Furthermore, adhering 
to more 24HM guidelines was associated with improved MH and QoL, 
but meeting different combinations of guidelines also led to different 

TABLE 3 Moderating effect of e-Health literacy on the association between guideline adherence and stress, depression, anxiety and quality of life 
(N  =  1,742).

Model Stress Depression Anxiety Quality of Life

Coefficient 
value

p Coefficient 
value

p Coefficient 
value

p Coefficient 
value

p

X1 −0.159 0.339 −0.272 0.101 −0.203 0.226 0.404 0.007

X2 −0.369 0.022 −0.443 0.006 −0.392 0.016 0.594 0

X3 −0.412 0.012 −0.48 0.003 −0.421 0.011 0.796 0

EHL −0.322 0.026 −0.289 0.045 −0.248 0.088 0.523 0

X1*EHL 0.374 0.015 0.344 0.025 0.322 0.037 −0.108 0.437

X2*EHL 0.334 0.024 0.282 0.057 0.27 0.07 −0.12 0.373

X3*EHL 0.196 0.194 0.16 0.286 0.131 0.388 −0.062 0.652

△R2 0.007 0.005 0.006 0.01 0.007 0.007 0.001 0.574

All models were adjusted for gender, age, year of study, major, BMI, family economic status, parents’ education levels and region; X1, meeting one behavioral guideline; X2, meeting two 
behavioral guidelines; X3, meeting three behavioral guidelines. EHL, e-Health literacy. △R2, change in the variance explanation. X1/2/3*EHL, interaction between EHL and adhering 1/2/3 
guideline(s).

TABLE 4 Mediating effect of e-Health literacy on the association between guideline adherence and stress, depression, anxiety and quality of life 
(N  =  1,742).

Model X1 X2 X3

Outcome 
variable

Interaction
Coefficient 

value
p

Coefficient 
value

p
Coefficient 

value
p

Anxiety

a 0.34 0.029 0.49 0.001 0.613 0

b −0.016 0.503 −0.016 0.503 −0.016 0.503

c’ −0.323 0.035 −0.5 0.001 −0.541 0

c −0.328 0.032 −0.508 0.001 −0.551 0

Depression

a 0.34 0.029 0.49 0.001 0.613 0

b −0.038 0.102 −0.038 0.102 −0.038 0.102

c’ −0.402 0.008 −0.559 0 −0.607 0

c −0.415 0.006 −0.578 0 −0.631 0

Stress

a 0.34 0.029 0.49 0.001 0.613 0

b −0.029 0.215 −0.029 0.215 −0.029 0.215

c’ −0.306 0.045 −0.505 0.001 −0.559 0

c −0.316 0.038 −0.519 0 −0.577 0

Quality of life

a 0.34 0.029 0.49 0.001 0.613 0

b 0.425 0 0.425 0 0.425 0

c’ 0.45 0.001 0.639 0 0.845 0

c 0.595 0 0.848 0 1.106 0

All models were adjusted for gender, age, year of study, major, BMI, family economic status, parents’ education levels and region; X1, meeting one behavioral guideline; X2, meeting two 
behavioral guidelines; X3, meeting three behavioral guidelines. a, interaction between e-Health literacy and guideline adherence; b, interaction between e-Health literacy and outcome 
variables; c’, indirect interaction between guideline adherence and outcome variables; c, direct interaction between guideline adherence and outcome variables.
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relationships with MH and QoL. EHL is also found to be a mediator of 
the relationship between guideline adherence and QoL and a 
moderator of the relationship between guideline adherence and MH.

Among the three movement guidelines, the PA guideline had the 
lowest compliance rate. This might be  because the study was 
conducted in April 2022, during the outbreak of Omicron in China. 
Omicron is one of the most easily spread variants of Covid-19 (44) 
and some infection prevention strategies were taken by universities 
during this time, including entry-school restrictions, social distancing 
and lockdown inside school (2). The adherence to the PA guidelines 
might have been influenced by pandemic restrictions. Still, compared 
to previous research (17, 45, 46), the compliance in the current study 
was higher. The possible reason is that the participants are all college 
students living on campus, nearly half of whom (43.3%) where from 
health-related major. Life on campus is usually comprised of a regular 
routine, and students’ health behaviors may be positively influenced 
by their interests in their health major and their peers. Environmental 
factors such as peer support or perceived social norms should 
be considered in further relevant studies.

Meeting ST and SP guidelines were associated with better MH and 
QoL, which partially supported our hypothesis. However, a linkage 
was not significant between PA guideline adherence and mental 
health. This unexpected result is inconsistent with previous research 
that has established PA as an effective therapy for mental illness 
symptoms (47, 48). However, several articles reported a similar finding 
with the current study (49–52). A review on PA intervention among 
young people demonstrated that there was limited evidence for PA 
intervention to benefit mental illness (53). Consistent with the current 
study, research by Walsh et al. (49) and Guerrero et al. (50) showed no 
link between adherence to PA recommendations and better MH 
among American youth. Rebar et al. (54) suggested that the effect of 
PA on MH was smaller among non-clinical groups than the clinical 
ones, which might explain this finding. The sample characters in this 
study may have contribute to the lack significant association with 
PA. Additionally, most college students were required to take PE 
courses, and on-campus compulsory quarantine in April 2022 (2) also 
required students to take extra walk to arrive the quarantine station at 
least three times per week. These ‘compulsory tasks’ may also limit the 
positive effect of PA on MH observed in a more autonomous situation.

Consistent with hypothesis 2, increased compliance with 
guidelines corresponded to better MH and QoL outcomes. Meanwhile, 
meeting different combinations of guidelines had different effects on 
students’ MH and QoL. Among the three combinations (PA + ST, 
PA + SP, ST + SP), meeting ST + SP guidelines showed the most 
significant positive effects on both MH and QoL, which is consistent 
with previous studies (45, 46). Surprisingly, meeting PA + SP guideline 
was found to increase the symptoms of depression with a moderate 
effect size. This result might again be another demonstration of the 
negative impact of unhealthy ST on depression during Covid-19. 
There were infection peaks in April 2022 because of the spread of 
Omicron and subsequently an overwhelming influx of information 
about emerging infectious disease was booming online. For students 
who were having a lockdown inside the school, the internet was the 
main channel for them to learn about the situation outside (55). The 
enormous amount of information and messages about the infection 
may have created a huge challenge to their mental health (21). 
Additionally, meeting PA + ST had no significant impact on either MH 
or QoL. Several previous studies have highlighted the relative 

importance of meeting SP guideline (45, 46, 56), indicated that the SP 
guideline had a stronger connection to MH compared to the other 
guidelines. It is possible that the negative impact of not meeting SP 
guideline inhibits the positive effect of meeting PA + ST guideline. 
Furthermore, the mandatory PA may also be limiting the findings of 
PA in this population. Overall, the findings of this study reveal that 
PA, ST and SP are three codependent behaviors which may impact 
each other and occupy each other’s time within 24 h. Future research 
should continue to consider the differences in these combinations 
when implementing behavioral interventions, and priority should 
be given to which behavioral guideline should also be further studied 
so as to provide greater impact on various health benefits.

As far as we know, this is the first cross-sectional study examining 
the role of EHL in the relationship between 24HM and MH as well as 
QoL among Chinese young adults during the Covid-19. Prior studies 
have discussed various possibilities for how health literacy links to 
health outcomes (57, 58), although actual research on these 
mechanisms is scant. EHL is a concept developed on the basis of health 
literacy (18) and the mechanism of it influencing health might 
be  similar. Health literacy is frequently found as a mediator or a 
moderator of the relationship between other determinants and health 
(57). The results of this study support EHL as a mediator between 
guideline adherence and QoL, and a moderator between guideline 
adherence and MH. Overall these findings thus partially support 
hypotheses 3. Health literacy has long been seen as a mediating factor 
between behavior and health because it has a potentially adaptable 
impact on social factors determining health outcomes (58). As a key 
element of public health surveillance, QoL had long be seen as an 
integrated predictor for individual’s perceived physical, mental and 
social health (59). This result supports the intervening effect of EHL 
on social-life-related QoL, proposing that improve EHL can potentially 
strengthen the positive health impacts of adhering behavioral 
guidelines. It is worthwhile to explore the relationship between 24HM 
and QoL among young adults during the Covid-19, which could help 
obtain a whole picture for the health impact of 24HM guideline.

In terms of the moderating effect, EHL was found to be a stronger 
moderator among students who were adhering to less guidelines. This 
finding might have been because that students adhering to more 
behavioral guidelines had better competency in health management 
and perceive better controllability when facing health threats (i.e., 
Covid-19) (60). However, for students adhering less to guidelines, they 
may have had limited health-managing personal experiences to draw 
upon, and had to rely on messages mainly from the internet. Among 
this group, EHL may substantially influence their understanding of 
such messages, thus creating stronger moderating effect between 
behavioral guidelines and MH. A Romanian study also found EHL 
acted as a protective factor against emotional distress related to 
searching for health information online (61). This finding indicates 
the necessity of providing EHL workshop or intervention for young 
adults, especially for those from non-health-related majors.

Limitations

Despite this study’s innovative and interesting findings, some 
limitations exist. First, the cross-sectional design of this study 
precludes the causality assumptions, and a reverse causation might 
be  equally plausible. Further longitudinal research is needed to 
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confirm these results. Second, the use of self-report measures may 
have contributed to recall bias, as well as the over/under-reporting and 
social desirability biases common in surveys. Further, the ST measured 
in this study was not limited to ‘recreational’ or ‘non-recreational’ ST; 
therefore, potential inaccuracies in the adherence of ST guideline 
might occurred. Third, the data collection was conducted during an 
infection peak of Omicron, so the timing may have influenced 
participants’ movement behaviors compared to other situations. 
Fourth, this study applied an online convenience sampling method, 
which may lead to some selection bias, despite the large sample. 
Finally, although the focus of this research was on the role of EHL and 
the relationship between movement guideline adherence and QoL/
MH, there may still be other potential mediators that have not been 
taken into consideration. Continued exploration of key mechanisms 
linking movement behaviors to QOL and MH are warranted.

Conclusion

The current study examined the relationship between adhering to 
the 24HM guidelines and MH/QoL during Covid-19 and identified the 
effect of EHL in mediating the 24HM-QoL association and moderating 
the 24HM-MH association. It was found that meeting more of the 
guidelines was related to better MH and QoL among Chinese young 
adults, while meeting different combinations of the guidelines led to 
different health outcomes. The findings of this study highlighted the 
importance of EHL, offered new insights for implementing more 
effective MH and QoL interventions in the future, and supported 
guidance of 24HM guidelines when understanding health behaviors.
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Objective: Subjective well-being is an essential component of college students’
mental health, and the purpose of this study was to investigate the relationship
between physical activity and subjective well-being among college students
and to examine the mediating role of social support and self-efficacy between
the physical activity and subjective well-being.
Methods: This study utilized a cross-sectional design with a stratified whole
group sample of 989 college students (Mage = 19.65 years, SD = 1.1) from three
universities in Guangdong Province, China, and used the Physical Activity
Scale, Subjective Well-Being Scale, Social Support Scale, and Self-Efficacy
Scale for data collection. In this study, SPSS 26.0 was used for descriptive
statistical analysis and correlation analysis of the collected data. Harman’s
one-way method was used to test for common method bias.
Results: (1) Physical activity, subjective well-being, social support and self-
efficacy were significantly correlated with each other. Among them, physical
activity was significantly and positively correlated with subjective well-being
(r = 0.36), physical activity directly predicted subjective well-being (β= 0.125,
t = 3.992, p < 0.01). (2) Physical activity positively predicted social support
(β= 0.386, t = 12.505, p < 0.01) and self-efficacy (β= 0.358, t = 11.793, p < 0.01),
social support significantly positively predicted subjective well-being (β=0.332,
t = 11.370, p <0.01) and self-efficacy (β=0.254, t = 8.744, p <0.01), self-efficacy
significantly and positively predicted subjective well-being (β=0.255, t = 8.251,
p <0.01). (3) Not only did social support and self-efficacy play an independent
mediating role between physical activity and subjective well-being, but social
support and self-efficacy played a chain mediating role between physical activity
and subjective well-being.
Conclusion: This study enriched the theoretical guidance for physical activity in
promoting college students’ subjective well-being. In the practical teaching of
promoting college students’ subjective well-being, in addition to paying
attention to stimulating physical activity, special attention should be paid to
the promotion of social support and self-efficacy.
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01 frontiersin.org98

http://crossmark.crossref.org/dialog/?doi=10.3389/fspor.2024.1362816&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/fspor.2024.1362816
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fspor.2024.1362816/full
https://www.frontiersin.org/articles/10.3389/fspor.2024.1362816/full
https://www.frontiersin.org/articles/10.3389/fspor.2024.1362816/full
https://www.frontiersin.org/articles/10.3389/fspor.2024.1362816/full
https://www.frontiersin.org/journals/sports-and-active-living
https://doi.org/10.3389/fspor.2024.1362816
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


Guo et al. 10.3389/fspor.2024.1362816
Introduction

Subjective well-being (SWB) is an important indicator of

individual quality of life, which is defined as the individual’s

overall evaluation of the quality of life at a certain stage

according to their own standards, and it has both cognitive and

affective components (1). Research findings indicate that over the

past decade, Chinese college students have encountered

challenges related to academic performance, employment

prospects, and economic conditions, resulting in a high

prevalence rate of depression reaching 31.38% with an upward

trend observed (2). Additionally, emotional stress problems affect

up to 47% of college students, while half face sleep issues leading

to insufficient rest (3). The sedentary lifestyle characterized by

prolonged sitting has become pervasive and is recognized

globally as the fourth leading cause of mortality (4), thereby

impeding college students’ subjective well-being. Consequently,

this study aims to explore the impact of physical activity on

college students’ subjective well-being while investigating whether

social support and self-efficacy play mediating roles. The ultimate

goal is to provide theoretical guidance for promoting the

development of college students’ subjective well-being.
Physical activity on subjective well-being

Physical activity refers to any energy-consuming physical

movement resulting from the contraction of skeletal muscles (5).

Empirical evidence has demonstrated a positive association

between physical activity and subjective well-being (6). Engaging

in appropriate physical activities can enhance exercise enjoyment,

thereby ameliorating negative emotions such as tension, anxiety,

and depression among individuals (7), while also promoting their

overall physical and mental health, improving quality of life, and

fostering positive emotions that contribute to increased subjective

well-being (8). Moreover, both the duration and volume of

physical activity influence subjective well-being; as the duration

and total amount of exercise increase, so does subjective well-

being correspondingly (9, 10). Furthermore, research findings

have indicated that interventions involving physical activity can

augment an individual’s subjective well-being (11). Based on

these considerations, we propose Hypothesis 1: Physical activity

positively predicts subjective well-being.
The mediating role of social support

Social support encompasses a range of supportive behaviors

from others, which contribute to enhancing individuals’ social

adaptation and interpersonal skills, thus reducing life stress (12).

Not only social support is a significant predictor of mental health

(13), but it also plays an essential role in safeguarding the

healthy development of individuals (14, 15). Research indicates a

substantial positive correlation between the level of social support

and the duration of physical activity among college students (16).
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Furthermore, physical activity positively predicts social support

(17–19). Social support serves as a necessary prerequisite for

subjective well-being by influencing emotions, cognition, and

behavior to promote positive emotions (20) while being

negatively associated with negative emotions (21), thus impacting

individuals’ subjective well-being. High levels of social support

facilitate feelings of understanding and respect in individuals and

help maintain emotional stability, leading to subjective well-being

(22). A robust social support system acts as a buffer against the

impact of negative life events (23) and aids in maintaining

mental health, recovery capacity, and reducing loneliness as well

as the risk for depression (24), ultimately enhancing subjective

well-being. Based on these findings, Hypothesis 2 is proposed:

Social support positively predicts subjective well-being.
The mediating role of self-efficacy

Self-efficacy refers to individuals’ confidence and belief in

dealing with diverse challenges encountered while pursuing

specific goals, representing a stable psychological trait (25).

Research suggests that participation in regular collective physical

activity programs of moderate intensity can enhance self-efficacy

among college students (26). Physical activity has a positive

influence on self-efficacy, as individuals improve their health and

physical abilities through engaging in constructive physical

activities (27). Moreover, physical activity facilitates emotion

regulation and fosters positive emotions among college students

by enhancing personal willpower quality, optimism, and the

sense of competence in both academic pursuits and daily life,

thereby augmenting self-efficacy levels (28).

Physical activity can mitigate and regulate an individual’s

negative emotions by attenuating the mechanisms underlying

depressive mood (29), thereby bolstering self-efficacy. Self-efficacy

is an important psychological construct closely associated with

physical activity, and it plays a crucial mediating role in the

relationship between physical activity and mental health among

college students (30). College students who engage in physical

activity demonstrate elevated levels of self-efficacy (31, 32).

Moreover, higher self-efficacy among college students is linked to

increased social satisfaction and happiness. These individuals

possess the ability to manage both positive and negative

emotions while fostering optimistic expectations for the future,

ultimately enhancing their overall well-being (33). Greater self-

efficacy implies heightened trust in one’s own abilities and an

enhanced sense of control over the environment, which

contributes to subjective well-being (34). Conversely, individuals

lacking sufficient self-efficacy may encounter challenges such as

unclear goals or lack of motivation to achieve them, resulting in

diminished subjective well-being (35). Notably, self-efficacy

negatively predicts anxiety levels whereby higher levels of self-

efficacy are associated with a lower frequency of anxiety

symptoms (36). Hypothesis 3 posits that self-efficacy serves as an

intermediary factor between physical activity engagement and

subjective well-being.
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Chain mediating effect social support and
self-efficacy

Previous research has demonstrated a positive correlation

between social support and self-efficacy among college students

(37). Specifically, it has been found that social support positively

predicts college students’ self-efficacy levels (38), with parental

support being associated with individuals’ self-efficacy (39).

Moreover, the presence of supportive friends can enhance college

students’ confidence in coping with adversities and improve their

self-efficacy (40). Higher levels of perceived social support

encourage individuals to proactively seek assistance from others to

overcome challenges, thereby enhancing their self-efficacy.

Conversely, insufficient social support may lead college students to

adopt maladaptive strategies such as avoidance and self-blame,

consequently diminishing their sense of efficacy (41). Additionally,

engaging in physical activity has been shown to enhance emotional

states such as self-efficacy, belongingness, and achievement while

fostering long-lasting subjective well-being (42). Hypothesis 4 is

proposed, social support and self-efficacy mediate the relationship

between physical activity and subjective well-being.

In summary, this study developed a mediation model, as in

Figure 1. (1) Examining the positive predictive effect of physical

activity on subjective well-being among college students. (2)

Examining the mediating role of social support between physical

activity and subjective well-being. (3) Investigating the mediating

role of self-efficacy between physical activity and Subjective Well-

Being. (4) Investigating the chain mediating role of social support

and self-efficacy between physical activity and subjective well-being.
Materials and methods

Procedure and participants

Using a stratified cluster sampling method, 1,100 participants

were selected from Zhaoqing University, Guangdong Technology

College, and Guangdong University of Finance in Guangdong

Province, the test was carried out by the class unit, with two

classes randomly selected from the freshman, sophomore, junior

and senior years, for a total of 24 classes. After excluding invalid

responses due to regular patterns and missing data, we collected

989 valid questionnaires with an effective recovery rate of 89.9%.

We retained valid surveys from 989 students, Mage = 19.65 years,

SD = 1.1, for analysis. There were 550 (55.6%) men and 439
FIGURE 1

Research on mediation model.
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(44.4%) women; 248 (25.1%) of them were freshmen, 246

(24.9%) sophomores, 247 (24.9%) juniors, and 248 (25.1%) seniors.
Procedure

In accordance with the Declaration of Helsinki, this study

received approval from the Research Ethics Committee of

Zhaoqing University (No. 2023-01125-06). The survey was

administered through an online questionnaire distributed to the

class group by the class director using a secure link. Each

questionnaire required no more than 15 min for completion. The

emphasis was placed on voluntary participation, data

confidentiality, and anonymous responses, while controlling for

variables such as gender and grade of participants.
Measures and instruments

Physical activity
The physical activity scale for College Students was adapted

from the physical activity commitment intention scale developed

by Chen et al. (43) and revised by Wu (44). This scale comprises

8 items with 2 dimensions, where items 1–4 assess commitment

to physical activity and are positively scored, while items 5–8

measure adherence to physical activity, with items 5, 7, and 8

being positively scored (e.g., Item 7: “I have the habit of physical

activity”) and item 6 negatively scored (e.g., “I have lack of

perseverance in physical activity”). Likert 5- point type response

format on a five-point scale ranging from “strongly disagree” (1)

to “strongly agree” (5) was employed for all responses. The total

score reflects the level of physical activity, with higher scores

indicating greater levels of physical activity. Previous research has

demonstrated the high applicability of this scale among a large

sample of Chinese university students (45). In this study,

Cronbach’s α coefficient for this scale was 0.89.

Social support
The social support scale for University Students developed by Ye

and Dai (46) was employed, encompassing three dimensions:

subjective social support (e.g., Item 1: “Most of my classmates care

about me very much”), objective social support (e.g., Item 4:

“I often get care and support from my classmates and friends”),

and social support utilization (e.g., Item 12: “When I am in

trouble, I usually take the initiative to ask for help from others”).

A total of 17 items were included in the scale, which utilized a

5-point Likert scale ranging from “not met” (1) to “met” (5). The

cumulative score reflects the level of social support experienced by

individuals, with higher scores indicating greater levels of physical

activity. Previous research has proved the high applicability of this

scale among Chinese university students (47). In this study,

Cronbach’s α coefficient for this scale was found to be 0.94.

Self-efficacy
The general self-efficacy scale was developed by Zhang and

Schwarzer (48), demonstrating satisfactory reliability and validity.
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Comprising 10 single-dimensional items (e.g., Item 1: “I can always

solve a problem if I try”), the scale employs a Likert 4-point scale

ranging from “not at all correct” (1) to “completely correct” (4).

The total score reflects an individual’s level of self-efficacy, with

higher scores indicating greater self-efficacy levels. This scale has

exhibited robust reliability and validity among Chinese university

students in previous research conducted by Wu et al. (49), In

this study, the Cronbach α coefficient of this scale was 0.91.

Subjective well-being
The subjective well-being scale comprises two components: the

satisfaction with life scale (SWLS) developed by Diener et al. (50),

and the positive and negative affect scale (PANAS) developed by

Kahneman et al. (51). The SWLS scale consists of 5 single-

dimensional items (e.g., Item 7: “pleasant”), rated on a 7-point

Likert scale ranging from “strongly disagree” to “strongly agree”,

with higher scores indicating greater life satisfaction. The PANAS

includes 12 items, wherein items 2, 4, 8, and 10 assess positive

emotions (e.g., Item 1: “I’m happy with my life”) while questions

1, 3, 5, 6, 7, 9, 11, and 12 evaluate negative emotions (e.g., Item

10: “impatient”). A Likert’s 5-point scale was employed for

response options ranging from “almost none” to “very many”.

Subjective well-being is calculated as the sum of SWLS score plus

PA-NA score; higher scores indicate greater subjective well-being.

This scale has demonstrated high reliability and validity among

Chinese university students in previous research conducted by

Zhu et al. (52). In this study, the Cronbach’s α coefficient for

this scale was 0.87.

Statistical analyses
The data obtained was analyzed using statistical software

SPSS26.0. First, the SSPS26.0 program was employed to perform

descriptive statistics, including calculating the mean and standard

deviation. Second, Pearson Correlation Coefficient was utilized to

test the correlation between variables. Third, the macro program
TABLE 2 Analysis of regression relationship among variables.

Effect Item Effec
Direct effect Physical activity ⇒ subjective well-being 0.12

Indirect effect process Physical activity ⇒ social support 0.38

Physical activity ⇒ self-efficacy 0.35

Social support ⇒ self-efficacy 0.25

Social support ⇒ subjective well-being 0.33

Self-efficacy ⇒ subjective well-being 0.25

Total effect Physical activity ⇒ subjective well-being 0.36

LLCI is the lower 95% limit for Bootstrap sampling and ULCI is the upper 95% limit fo

TABLE 1 Means, standard deviations, and correlations among variables.

Variable M SD Physical activity
Physical activity 28.60 6.38 1

Social support 69.72 12.11 0.337**

Self-efficacy 26.61 5.57 0.474**

Subjective well-being 22.24 9.64 0.362**

N= 989.

**p < 0.01.
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PROCESS in SPSS 26.0 was employed to examine the relational

models and mediating effects of physical activity, subjective well-

being, social support, and self-efficacy. In this study, p < 0.05 was

set as a statistical result with significance.
Results

Common method deviation test

Harman single factor test was conducted to examine potential

common methodological biases. Results revealed that there were 8

factors with eigenvalues greater than 1, and the total variance of the

first factor was only 25.69%, which fell below the critical standard

of 40%. These findings suggest that no significant common method

bias exists in this study’s data.
Descriptive statistics and correlation
analysis

As shown in Table 1, the correlation coefficients of physical

activity, subjective well-being, social support and self-efficacy

were statistically significant. Correlation analysis showed that

physical activity was positively correlated with social support self-

efficacy and subjective well-being. There was no significant

correlation between gender and social support. The relationship

between variables supports the testing of subsequent hypotheses.
Mediating effect test

Based on the correlation analysis, we tested the model for chain

mediation effects, and the results are presented in Table 2. Initially,

demographic variables such as gender and age were controlled to

examine the direct relationship between physical activity and

subjective well-being. Prior to introducing mediating variables, a
t SE t p LLCI ULCI
5 0.031 3.992 0.000 0.064 0.187

6 0.031 12.505 0.000 0.325 0.447

8 0.030 11.793 0.000 0.298 0.417

4 0.029 8.744 0.000 0.197 0.311

2 0.029 11.370 0.000 0.275 0.389

5 0.031 8.251 0.000 0.194 0.315

9 0.031 12.032 0.000 0.309 0.429

r Bootstrap sampling.

Social support Self-efficacy Subjective well-being

1

0.371** 1

0.476** 0.442** 1
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significant direct pathway from physical activity to subjective well-

being was observed (β = 0.362, t = 12.032, p < 0.01). Thus,

Hypothesis 1 is supported.

Subsequently, we conducted a chain mediation analysis to

explore the role of social support and self-efficacy in mediating

the relationship between physical activity and subjective well-

being. As presented in Table 2, the analysis revealed that even

after accounting for the mediating variables, there remained a

significant direct effect of physical activity on subjective well-

being (β = 0.125, t = 3.992, p < 0.01). Furthermore, other direct

paths were found to be statistically significant and influenced

subjective well-being through three indirect pathways: firstly,

physical activity positively predicted social support (β = 0.396,

t = 12.505, p < 0.01) which subsequently positively predicted

subjective well-being (β = 0.332, t = 11.370, p < 0.01), thus

confirming hypothesis 2; secondly, physical activity positively

predicted self-efficacy (β = 0.358, t = 11.793, p < 0.01) which

subsequently positively predicted subjective well-being (β = 0.255,

t = 8.251, p < 0.01), supporting hypothesis 3; finally, social

support was found to have a positive influence on self-efficacy

(β = 0.254, t = 8.744, p < 0.01), validating hypothesis 4.

The deviation-corrected percentile Bootstrap method was

employed to conduct the test, with 5,000 repeated samples.

According to Table 3 and the path coefficient value shown in

Figure 2, the confidence interval results of the mediation bootstrap

95% were obtained as follows: for the pathway from physical

activity to social support and then subjective well-being, the
TABLE 3 Mediation effect and effect size.

Path Effe

Physical activity → social support → subjective well-being 0.12

Physical activity → self-efficacy → subjective well-being 0.09

Physical activity → social support → self-efficacy → subjective well-being 0.02

Total effect 0.24

FIGURE 2

Chain mediation model of social support and self-efficacy between physica

Frontiers in Sports and Active Living 05102
confidence interval was [0.979, 0.164], with a mediation effect size

of 0.128, the proportion of mediated effects to total effects is

52.5% for the pathway from physical activity to self-efficacy and

then subjective well-being, the confidence interval was [0.067,

0.122], with a mediating effect size of 0.091, the proportion of

mediated effects to total effects is 37.3%. Finally, for the pathway

from physical activity to social support and then self-efficacy

before affecting subjective well-being, the confidence interval was

[0.016, 0.037], with a mediating effect size of 0.025, the proportion

of mediated effects to total effects is 10.2%. The Bootstrap of 95%

confidence intervals do not including 0, indicating that the

mediating effects are significant, with the mediating effect of social

support being the most significant.
Discussion

Physical activity and subjective well-being

This study reveals a significant positive correlation between

physical activity and subjective well-being, consistent with

previous findings (6), thereby confirming Hypothesis H1. In line

with the effort-recovery theory (53), college students deplete

substantial self-regulation resources when confronted with

academic pressure. Consequently, engaging in physical activities

becomes essential for stress relief, anxiety reduction, fatigue

elimination, and energy restoration to successfully accomplish
ct Proportion of total 95% confidence interval

Boot LLCI Boot ULCI
8 0.128/0.244 = 52.5% 0.979 0.164

1 0.091/0.244 = 37.3% 0.067 0.122

5 0.025/0.244 = 10.2% 0.016 0.037

4 0.020 0.293

l activity and subjective well-being.
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academic tasks. Positive peer relationships during physical activity

can mitigate isolation and enhance overall subjective well-being.

Neuroscience research has substantiated that the brain serves as

the physiological foundation for happiness generation and

subjective well-being perception by orchestrating an integrated

circuit of neurotransmitters or hormones such as endorphins,

dopamine, and serotonin to regulate emotional responses (54).
Independent mediating effects of social
support

This study found that social support played a mediating role

between physical activity and subjective well-being, thereby

validating Hypothesis 2, and the results were consistent with

previous research.

On one hand, physical activity significantly predicts social

support. The goal of engaging in physical activity is to enhance

personal subjective well-being and realize untapped potential

(55). College students who engage in higher levels of physical

activity demonstrate greater autonomous control, enabling them

to fully integrate personal development and proactively pursue

individual life values. This serves as a strong foundation for

acquiring social support. Simultaneously, physical activity fosters

self-confidence and enhances social adaptability, facilitating the

establishment of mutually beneficial interpersonal relationships

and promoting the formation and expansion of social support

networks. Research indicates that college students who frequently

participate in activities possess a wide range of interpersonal

connections and exhibit heightened levels of social cognition,

resulting in both increased provision and receipt of material,

emotional, and spiritual support compared to those with

infrequent or indirect participation.

On other hand, social support exerts a positive predictive

influence on the development of subjective well-being. According

to the main effect model (56), social support plays a crucial role in

maintaining individuals’ positive mood and overall physical and

mental health when they encounter stress or negative events. High

levels of social support are consistently associated with a favorable

physical and mental conditions. Establishing robust social support

relationships and fostering strong interpersonal connections

represent effective strategies for enhancing individuals’ social

cognition abilities and cooperation skills (57). Moreover, it can

effectively alleviate negative emotions such as loneliness and

anxiety (58). In essence, social support significantly contributes to

promoting greater subjective well-being among college students,

which aligns with the findings of this study.
Independent mediating effects of self-
efficacy

This study provides empirical support for Hypothesis 3 by

demonstrating that self-efficacy mediates the relationship between

physical activity and subjective well-being, aligning with previous

research findings indicating a positive association between
Frontiers in Sports and Active Living 06103
physical activity and self-efficacy (26), as well as between self-

efficacy and subjective well-being (34). By simultaneously

examining these three variables, this study highlights the

significance of physical activity in fostering the development of

both self-efficacy and subjective well-being. Engaging in positive

physical activities enables individuals to alleviate negative

emotions, thereby promoting an optimistic attitude and

enhancing their sense of self-efficacy (59). Moreover, physical

activity assists college students in overcoming negative emotions

and energy while cultivating self-discipline necessary for

scientifically planning study tasks, setting achievable goals,

avoiding detrimental temptations or habits, improving academic

efficiency, and ultimately strengthening their sense of self-

efficacy. Consistent with Bandura’s (60) theory on self-efficacy,

individuals with higher levels of confidence are more willing to

confront challenges head-on and believe in their ability to

overcome difficulties through persistent efforts.

In this study, college students’ self-efficacy and subjective well-

being exert a significant predictive influence. Individuals with

elevated levels of self-efficacy demonstrate heightened confidence

when confronted with unfamiliar challenges, enabling them to

exhibit a positive and assured demeanor in coping with

difficulties and setbacks. Simultaneously, during the process of

goal attainment and overcoming challenges, their cognitive

abilities and perceived control are enhanced, thereby enhancing

their self-assessment while inhibiting negative emotions,

ultimately fostering an improved state of subjective well-being.
Chain mediating effect of social support
and subjective self-efficacy

Our findings demonstrated that social support and self-efficacy

play a mediating role in the relationship between physical activity

and subjective well-being, aligning with previous research (37).

Therefore, hypothesis 4 is supported. Firstly, social support acts

as an external resource closely associated with an individual’s

intrinsic self-efficacy. Secondly, based on the stress buffering

hypothesis of social support proposed (61), it can mitigate the

negative impact of stressful events on individuals and reduce

their perceived consequences, thereby maintaining positive

psychological states and restoring confidence to enhance

subjective well-being. Moreover, social support and self-efficacy

are interrelated factors that mutually facilitate individual growth.

In summary, physical activity predicts subjective well-being by

fostering the development of both social support and self-efficacy.
Practical significance

The significance of this study is to promote subjective well-

being among today’s college students. This study examines the

impact of physical activity on college students’ subjective well-

being and how it promotes self-efficacy and subjective well-being.

Simultaneously, social support plays an important role in

promoting self-efficacy and subjective well-being. Firstly, physical
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activity is recognized as an important antecedent variable of

subjective well-being. Therefore, universities should strengthen

college students’ physical activity. On the one hand, various

incentive policies should be formulated to encourage students to

participate in more physical activities, and more sports activities

and competitions should be organized to provide more

opportunities for participation. On the other hand, online

publicity and education guidance should be used to make college

students correctly recognize the importance of physical activity.

Secondly, social support and self-efficacy should be paid

attention in improving educators. Universities and families

should actively introduce social forces, strengthen internal and

external joint construction, and use more social resources to

guide college students to engage in social interactions and

enhance their confidence in achieving goals.
Limitations and prospects

This study was limited by time and space factors and utilized a

cross-sectional design. Although previous research laid the

foundation for this study, it was still difficult to establish a causal

relationship between the variables. Future studies may consider

utilizing a longitudinal research design. Second, this study used a

relatively single research method of questionnaire and

mathematical statistics, with sample data coming from individual

self-reports. In order to better avoid the problem of common

methodological bias, future research could consider the use of

multi-subject reporting or other appropriate methods. Once

again, this study chose specific colleges and universities as the

subjects, which is conducive to internal validity, but also has

limitations in terms of external validity. In the future, further

validation can be done by focusing on different regions and types

of colleges and universities to enhance the credibility of the

findings related to this study. Finally, this study only considered

the mediating role of social support and self-efficacy in the

relationship between physical activity and subjective well-being,

however there may actually be other potential mediating

variables such as personality, mood, self-esteem and

interpersonal relationships. Future studies may incorporate a

range of assessment tools and research methods, extend sample

sizes, utilize objective evaluation measures, and consider

complementary factors to improve our understanding and

enhance the subjective well-being among college students.
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Poland
This article aims to present a new argument on the validity of utilizing karate in
youth safety education. First, the important role of safety education and the
need to seek new means of influencing young people is presented and the
significant role of sport in this area. The field of Far Eastern combat sports was
underlined here as being particularly important because they contain internal
codes of moral conduct. Therefore, the new argument is to take the perspective
of karate as a combat sport, martial art, and self defence system in one. Karate
as a combat sport refers to fighting skills in the following directions: traditional,
sport and Olympic; and in the following systems: semi contact, knockdown, full
contact, mix fighting. Karate as a martial art has a health-promoting character
and emphasises the psycho-physical development of practitioners and the
recognition of ethical codes. And karate as a self defence system is concerned
with proficiency in out-of-sport confrontations, but also in risk assessment.
Karate has been found to be an effective means in educating young people to
safety, but in order for it to be effective, it needs to be adopted in its entirety.
Because the combat sport perspective activates youth in physical culture, the
martial art perspective educates according to norms and rules; and the self
defence system perspective teaches how to act in difficult situations.

KEYWORDS

karate culture, combat sport, martial art, self-defence system, safety

Introduction

It is human nature to provide security for oneself, one’s loved ones and the community

within which the individual functions. Therefore, within the realm of education, education

for security can be distinguished, which serves to prepare people to take appropriate

individual or collective actions in the face of threats to the state and its citizens (1).

In practice, education for security is mainly implemented by education system, state and

private institutions, as well as associations and non-governmental organisations (2). The

priority here is to raise public awareness of the issues of understanding security threats

and to develop competences to respond to them in a targeted and rational manner (3).

From point of view it can be seen that the priority in safety education for young people

is to shape their cognitive and performance skills. But rationally planned and conducted

classes should also take into account the formation of the emotional-motivational

sphere by developing pro-social attitudes based on commonly accepted cultural values

(4). With this in mind, it makes sense to seek various means of influencing people so

that they not only know how to act and are able to do so with a proficiency that is

appropriate to the emergency, but also want to do so both individually and with others

in the spirit of compliance and discipline in a situation of grave danger. It is therefore

right that education for youth safety should draw on physical culture taking the form of

physical activity in the broadest sense with a particular focus on sport (5).
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Countering threats requires a certain fitness of the body as a

tool for all action. Some sporting disciplines prepare more than

others for security tasks. These are disciplines that have a

particular utilitarian dimension, deriving almost directly from

that sphere of human activity which consisted in satisfying the

need for safety and preventing injury or loss of life caused by

unlawful human behaviour, animal attack, natural disasters or

technical failures. Such disciplines can include those in which

competition does not involve direct contact (e.g., long-distance

running, swimming, shooting, archery), as well as those in which

winning a fight involves physical contact (e.g., combat sports,

rugby, American football). It is important to emphasize here the

special role of combat sports originating from the Far East, as

they incorporate internal codes of moral conduct (judo, ju-jitsu,

karate, taekwondo, etc.). Admittedly, the main goal of combat

sports is to perform as well as possible in a sporting

confrontation, but in the case of the Far Eastern varieties it is

also important to maintain physical and mental health (because

every Far Eastern combat sport is martial art) and non-sporting

confrontation skills (the utilitarianism of combat sport as a self-

defence system) (6). This is undoubtedly an asset in educating

for the safety of young generations and therefore this area of

physical activity should be considered appropriate.

Fighting arts researchers (7, 8) are not unanimous as to the

validity of a single overarching combat method for safety

education. Versatility is recommended, but this is not consistent

with the codes of the various Far Eastern combat sports. The

solution to this problem is a modern approach to karate (9).

There are many style variations in karate, and the masters of the

respective schools shape their training goals differently. For

some, the most important thing is sporting performance in

seasonal competitions−this is the perspective of karate as a

combat sport. For others, the most important thing is to develop

and maintain physical and mental fitness−this is the martial art

perspective. For yet others, the most important thing is to

develop skills in non-sport combat−and this, in turn, is the self-

defence system perspective (10). Therefore, the aim of this article

is to present the validity of utilizing karate for safety education.
Benefits of karate as a combat sport

It should be noted that karate competition takes place in three

strands: traditional, sport and Olympic (11). Competitions in

traditional karate are held within the style rules of shobu ippon.

These are style-defined bouts that can be won by scoring an ippon

or two waza ari. An ippon is awarded for performing such a

technique on an opponent that, in an out-of-sport confrontation,

would knock him down. A waza ari, on the other hand, is

awarded for performing such a technique on an opponent that, in

an out-of-sport confrontation, would damage the opponent (12).

In the sport karate strand, on the other hand, fights are timed by

a particular federation. Kicks to the opponent’s head and

uppercuts with an opponent’s punch are scored higher than kicks

to the opponent’s torso and punches to the opponent. The

competitor who has more points at the end of the regulation time
Frontiers in Sports and Active Living 02108
of the bout wins (13). The Olympic karate strand, on the other

hand, is defined by the rules of the World Karate Federation and

is approved by the International Olympic Committee. In combat,

techniques are scored according to the difficulty of execution:

ippon is awarded for a kick to the opponent’s head or for a scored

technique on a lying opponent; waza ari is awarded for a kick to

the opponent’s torso; yuko is awarded for striking the opponent in

the scoring zones, i.e., face, head, neck, chest, abdomen, back,

sides (14). Traditional, sport and Olympic karate competition

strands described above differ in their assumptions for interpreting

the fight, which is crucial in safety education. Traditional karate

teaches decision-making to resolve a fight through a single

technique. Sport karate teaches a high degree of manoeuvrability.

And Olympic karate develops dynamic techniques of varying

levels of difficulty. Therefore, when training young people, they

should be given opportunities to confront in all three karate

strands so that they learn to adapt their actions to the situation.

It is worth noting that in style and sport karate the fights can be

held in the following systems: semi contact, knockdown, full

contact, mix fighting; and in Olympic karate they are held only

in semi contact. The semi contact system is characterised by

limited contact (especially on the head), high technical

correctness, speed and intermittent point fighting. The aim is to

gain a point advantage over the opponent (15). The knockdown

system, on the other hand, emphasises competition with

techniques executed with full force. What counts is the effect the

technique has on the opponent, but attacking the opponent’s

head with the upper limbs is prohibited. The aim is to knock

down the opponent, which is interpreted as their 3-second

inability to continue fighting (16). The full contact system, on

the other hand, is characterised by competition using techniques

performed with full force on the opponent. It is a combination

of the knockdown and semi-contact systems. Therefore, the aim

is to win by knocking down the opponent or, in the absence of

this, the victory over the opponent is determined by the number

of points scored (17). And there is a similar philosophy of

confrontation in the mix fighting system, except that apart from

the use of techniques performed with full force on the opponent,

this system allows for bringing down to the ground and ground

fighting. A fight can be won by knocking down the opponent or

by correctly applying levers to the opponent and forcing him to

submit, and in other cases the victory over the opponent is

determined by the number of points scored (18).

These different rules of competition are widely applicable in

safety education. But their effect depends on a comprehensive

approach. Therefore, young people should train karate by going

through all systems. This should depend on the seniority and age

of the trainees. Thus, in the initial stage of combat proficiency

training, the semi-contact system is justified because it is the safest

and develops physical fitness. Then the knockown system verifies

the skills of fighting in close contact, delivering and receiving

blows and emphasises stamina and strength. The full contact

system creates opportunities to simulate an out-of-sport

confrontation with full use of motor potential, while the mix

fighting system additionally verifies the ability to force an

opponent to submit. With the above in mind, young people
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should gradually be given opportunities to verify offensive and

defensive actions in all systems, so that they learn different

fighting strategies and anticipation.
Benefits of karate as a martial art

Approaching karate through a martial art perspective refers to

the physical, mental and spiritual development of practitioners

through the psycho-physical experience of health-oriented martial

training. Here, the martial approach is understood as an

undesirable, anxious and contradictory state of mind (19). This

adds a highly moral dimension to the practice of karate.

Therefore, the perception of traditional values and the

internalisation of karate principles is manifested in a distinctive

lifestyle of its practitioners referred to as karate culture (9). They

are associated with a dojo (karate practice place) represented by a

specific master. The master-disciple relationship is built on

pedagogical, psychological and sociological principles (20). A

systemic approach is emphasised, with a link between individuals,

social roles and structures functioning in the group. The status

hierarchy depends on cultural and ethical/moral criteria, such as

possession of a degree, skills, knowledge, seniority and personality

(21). In the dojo, the emotional approach to training, discipline

and respect for authority are important. In this sense, karate refers

to the control of the younger by the older ranks and their mutual

responsibility for safety and order, but also the consequences of

maintaining mental hygiene, knowledge of first aid, relaxation

exercises and excelling in action strategies (22).

Karate as martial art emphasises the principle of non-violence. It

carries a message of peace, avoiding confrontation, stopping conflict,

or stopping fighting (23). A trained karateka is more likely than the

average person to carry out self-defence, so he or she does not need

to prove it if it is possible to avoid a physical confrontation.

Furthermore, engaging in a physical confrontation indicates that

reason and intelligence have lost−all rational means of solving the

problem have failed−so it is appropriate to develop and improve

one’s life through karate. The aim here is to train martial

techniques and adhere to ethical norms for psycho-physical

improvement and self-realisation (24). As a result, karate as

martial art has beneficial educational influences in safety

education. Particularly valuable are the direct forms of transfer of

knowledge and skills from master to student, respect for degrees

and authorities, respect for moral norms, but also the formation of

self-control, self-discipline and the emotional zone of the

practitioners. Technical excellence and high physical fitness of the

practitioners are also noted, which is the common denominator of

karate culture, physical culture and education for safety.
Benefits of karate as a self-defense
system

It is important to note that karate, as a self-defence system, out

of the whole stock of combat techniques uses only those that are

practical and useful in non-sporting life or health-threatening
Frontiers in Sports and Active Living 03109
situations. It focuses on simple movements, using natural human

reflexes, in a way that is uncomplicated and accessible to

everyone. The karate trained as a self defence system is

exclusively for practical applications in non-sport combat.

Therefore, the main idea here is to deprive the attacker of the

ability to continue fighting. Emphasis is placed on a firm stance

during conflict (25). What counts is acting effectively with as

much security as possible. The target is primarily the vital points

of the opponent. All techniques are geared towards exerting

maximum effect on the opponent (26).

Strikes, kicks, pushes, uppercuts, throws and levers are used in

combat. In addition, the karate as a self-defence system shapes the

skills of anticipating threatening situations, avoiding them, being

conscious of the mind, thinking rationally and acting under

stress (27). It refers to real situations and effective actions. At the

heart of this are the skills of self-defence and defensive action in

the situation of a terrorist attack or in a state of war. Therefore,

this perspective is important in the education for security of

young generations, but it must follow adequately the psychosocial

development of the practicioners, as the last stage of training

(28). It must be preceded by the upbringing of practitioners

through karate as a combat sport and traditional values of karate

as a martial art. Otherwise, it may develop antagonistic attitudes

among young people (29).
Discussion

Karate training contributes to the psycho-physical development

of adepts of this combat sport, martial art and self-defence system in

one (30). This is an important starting point for shaping the

behaviour of young people within security education. Nonetheless,

karate is also an excellent means of training also those who,

wishing to serve the state and society, link their future with work

in the formations of the law and order system, where service tasks

involve providing security and opposing threats.

Karate is a unique combat method, as its also contains clear

references to utilitarian tasks undertaken in the face of serious

threats (31). It is within its framework that adepts master bunkai

kata (32). This is a set of interpretations of combat blueprints

relating to self-defence and fitness. Each blueprint has two

options for defence: against an armed and unarmed attacker

(33). In addition, adepts acquire control of their own techniques,

which is important for practitioner safety (34). Karate training

also allows for the acquisition of near-perfect belaying and falling

skills, and is an excellent way for women to increase self-defence

proficiency (35).

In general, karate can be considered as a means whose

application significantly improves the quality of security

education. The values of karate as a combat sport, martial art

and self defence system contribute to the formation of pro-social

values for the security of the state and its citizens. Karate can

develop the ethical, motivational and performance spheres of

young people (36). The consequence is the recognition of karate

as an enriching element of education for security. Therefore, the

role of karate coaches should be perceived much more broadly
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than before (37). In this sense, the karate coach becomes an

educator and teacher functioning within youth safety education.

He or she thus contributes to shaping their attitudes and

behaviour. The safety youth and their social environment may

depend on their own behaviour (38). Therefore, it is right that

the awareness of the importance of the role of karate coaches

for the safety of the state and its citizens should accompany

both the society, the developers of safety education and the

persons concerned (39).

This highlights the important role of karate in the interpersonal

space. It is now an Olympic sport and the most popular martial art

in the world (9). The multiplicity of karate styles has contributed to

this, and it should be seen as a strength rather than a weakness of

the discipline. Karate is recognised globally and among different

generations precisely because of its stylistic pedigree. But on the

other hand, only treating karate as a whole translates into an all-

round action and is applicable to safety education. Accordingly,

the utilitarianism of karate in safety education refers to

proficiency: in traditional, sport and Olympic strands; in semi

contact, knockdown, full contact, mix fighting systems; in ethics,

through self-improvement and self-realisation; and in action,

through avoiding and anticipating dangers and behaving in times

of danger.
Conclusions

The use of karate in youth safety education is legitimate

because this fighting method is based on the values of combat

sport, martial art and self defence system. Through karate

applied as a combat sport, young people function in a training

regime and acquire proficiency in sport fighting according to

specific rules. Through karate applied as martial art, young

people self-improve their health, develop their corporeality by

repeatedly repeating movement tasks and shape their minds by

overcoming their own weaknesses and limitations. Through

karate applied as a self-defence system, young people acquire

proficiency that prepares them for confrontation in defence of

their own or others’ lives. Taking these three perspectives, karate

is an effective means in educating young people to safety.
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Background: Suicide-related outcomes among adolescents have become a 
serious public health problem worldwide. Emerging evidence suggests that 
sports participation may interact with suicide-related outcomes. The objective of 
this systematic review is to systematically review and summarize the association 
between sports participation and suicide-related outcomes among adolescents.

Design: A systematic review according to PRISMA Statement (International 
Platform of Registered Systematic Review and Meta-Analysis Protocols 
registration: INPLASY202330072) https://inplasy.com/inplasy-2023-3-0072/.

Methods: The literature search was conducted in three electronic databases: 
Web of Science, PubMed, and EBSCOhost.

Results: A total of 16 studies (12 cross-sectional studies, 4 prospective studies) 
met the inclusion criteria were evaluated. Strong consistent evidence was 
found for the negative association between suicidal ideation, suicide attempts, 
and sports participation among adolescents. There was insufficient evidence 
to support consistency in the association between sports participation and 
suicide plans, and no evidence regarding gender differences between sports 
participation and these suicide-related outcomes. Furthermore, there was 
heterogeneity in the measures of sports participation and suicide-related 
outcomes across the included studies.

Conclusion: Evidence suggests that more sports participations are associated 
with lower suicidal ideation and suicide attempts in adolescents. However, the 
directionality of the observed associations should be examined based on more 
high-quality longitudinal studies in the future.

KEYWORDS

sports participation, protective factor, suicide-related outcome, adolescent, 
systematic review

1 Introduction

Suicide is a serious global public health problem, with 817,000 people terminating their lives 
each year (Naghavi, 2019; World Health Organization, 2021). The World Health Organization 
estimates that suicide is the fourth leading cause of death among people aged 15–29 years (World 
Health Organization, 2022), and more than 60,000 children and adolescents die each year as a 
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result of suicide (Naghavi, 2019). Suicide rates are high among 
adolescents in Eastern and Central Europe, the high-income Asia-
Pacific region, and the high-income North America region (Naghavi, 
2019). Regarding gender differences, suicide rates are higher among 
males than females, except in the 15–19 age group (Naghavi, 2019). 
Despite the fact that suicide rates increase with age, it is the second most 
common cause of death among adolescents in Europe (Bilsen, 2018). 
While suicide is not even one of the top 10 common causes of death 
among older people. Previous studies indicated that age standardized 
mortality rates declined significantly between 1990 and 2016  in a 
significant number of countries, notably China, Denmark, and the 
Philippines (Naghavi, 2019). Although the suicide rate has declined 
significantly since 1990, as a result of successful public health actions, 
increases in the prevalence of suicide among adolescents has been 
observed in some regions due to the COVID-19 pandemic (Bersia et al., 
2022; Goto et al., 2022).

In addition to death by suicide, suicidal ideation, suicide plans, and 
suicide attempts are modifiable suicide-related outcomes (O’Connor 
et  al., 2013). Those suicide-related outcomes, especially among 
adolescents, is complex and results from the interaction of social, 
psychological, environmental and genetic risk factors (Wilcox et al., 
2010). Suicidal ideation (or suicidal thoughts), which is defined as any 
thoughts about ending one’s own life, is considered the first step on the 
road to suicide (Kachur et al., 1995; Turecki et al., 2019). As suicidal 
ideation becomes more frequent and planned, the risk of taking actual 
suicidal action increases (Turecki et al., 2019). Suicide attempts, which is 
defined as an action of self-harm with the intention of presumed or 
actual death, may or may not result in death (Turecki et al., 2019). In the 
recent meta-analysis, the prevalence of suicidal ideation among 6- to 
21-year-olds people varied by region, ranging from 14.3 to 22.6%, while 
the prevalence of suicide attempts ranged from 4.6 to 16.9% (van Meter 
et al., 2023). Another meta-analysis of 686,672 children and adolescents 
showed that the lifetime prevalence of suicidal ideation, plans, and 
attempts was 18.0, 9.9, and 6.0%, respectively (Lim et al., 2019). Given 
the complexity of suicide the actual number of deaths by suicide may 
be greatly underestimated due to unrecognized or misattributed (De Leo, 
2015). Furthermore, the frequency of suicide-related outcomes is much 
higher, being estimated to be 10–20 times higher than the frequency of 
the death by suicide (Bilsen, 2018).

Suicide is not only an individual tragedy but also affects family, 
peers, and communities (Cerel et al., 2019). Furthermore, suicide and 
suicide-related outcomes can also be  a heavy financial loss. It is 
estimated that suicide and suicide attempts cost the United States 
$58.4 billion each year (Shepard et al., 2016), and the average cost of 
suicide for adolescents in the most developed countries is more than 
$ 800,000 (Doran and Kinchin, 2020). In developing countries, the 
economic costs of suicide and suicide-related outcomes are even more 
severe, not only due to the associated medical burden, but also in 
terms of future lost productivity. Therefore, timely, evidence-based, 
and cost-effective interventions are required to address this global 
public health challenge (World Health Organization, 2021).

Previous research has identified genetic, biological, psychological, 
and social factors as risk factors for suicide in children and adolescents 
(Bilsen, 2018). While healthy lifestyle, such as sports participation, is 
identified to be  protective factors for suicide and suicide-related 
outcomes among adolescents (Grasdalsmoen et al., 2020; Wasserman 
et al., 2021). This promising behavior is defined as purposeful active 
participation in sports related physical activities performed during 

leisure-time (Scheerder et al., 2005). Previous research showed that the 
prevalence of suicide-related outcomes was lower in high school and 
college students who participated in sports than those who did not 
(Lester, 1995; Brown and Blanton, 2002; Sabo et al., 2005; Brown et al., 
2007; Babiss and Gangwisch, 2009; Taliaferro et al., 2011; Cho, 2014; Hu 
and Tang, 2022). Studies in the United  States, Korea, and Canada 
reported that high school students who participated in school sports 
teams had lower odds of suicidal ideation (Dugas et  al., 2012; 
Southerland et al., 2016; Park et al., 2020). Furthermore, among high 
school and college students in the United States, a lower incidence of 
suicide plans was found among those with higher sports participation 
compared to those with lower sports participation (Brown and Blanton, 
2002; Sabo et al., 2005; Xiao et al., 2019). Meanwhile, participation in 
sports teams has also been reported to be protective factors for the 
suicide plans among secondary school students (Southerland et al., 
2016). Previous studies suggested that sports participation is negatively 
associated with the incidence of suicide attempts among high school 
students (Brown and Blanton, 2002; Brown et al., 2007; Cho, 2014; 
Grasdalsmoen et al., 2020; Hu and Tang, 2022). Furthermore, suicide 
attempts were higher among high school and college students who did 
not participate in sports teams than among those who did (Southerland 
et al., 2016; Li et al., 2021).

Despite the fact that numerous studies have explored the association 
between sports participation and suicide-related outcomes in adolescent 
populations, there is no systematic review to summarize the extant 
evidence. Vancampfort et al. systematically reviewed the association 
between physical activity and suicidal ideation (Vancampfort et  al., 
2018a). However, Shull et al. considered sports participation is a subset 
of physical activity (Shull et  al., 2020). Meanwhile, other research 
proposed that sports participation sometimes involves sedentary 
behavior and light physical activity (Leek et al., 2011; Guagliano et al., 
2013). Therefore, a distinction needs to be performed between research 
on physical activity and sports participation. Although Zuckerman et al. 
systematically reviewed studies of team sports participation and suicidal 
ideation in young athletes, other suicide-related outcomes were ignored, 
and the participants were young athletes under the age of 25, the findings 
of these results are difficult to generalize to general adolescents 
(Zuckerman et al., 2021).

Accordingly, this systematic review aims to summarize and evaluate 
the association between sports participation and suicide-related 
outcomes in adolescents in observational studies and conduct gender 
subgroup analyses because of differences in suicide risk by gender.

2 Materials and methods

This present systematic review was designed and conducted 
according to the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guideline (Page et  al., 2021). A 
systematic review protocol had been registered in the International 
Platform of Registered Systematic Review and Meta-Analysis 
Protocols (INPLASY202330072).

2.1 Search criteria and study selection

Electronic databases including Web of Science, PubMed, and 
EBSCOhost were applied for the data search from inception to 
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November 2022 by two individual authors (MH and ZY). The 
keywords, search strategies, and Boolean logic operators were 
performed for retrieval. Three search fields focusing on adolescent 
population, sports participation, and suicide-related outcomes were 
connected using ‘AND’ and the full description of search strategies 
was available in the supplementary materials. After removing 
duplicates, the tittles and abstracts of all potentially eligible articles 
were screened, whose full text were then considered based on the 
eligibility criteria. In the event of a contradiction, the third author (LY) 
made the final decision.

2.2 Eligibility criteria

This present systematic review focused on the association between 
sports participation and suicide-related outcomes among adolescents. 
Therefore, studies were included in this systematic review if they met 
the following criteria: (1) observationally designed and published in 
peer-reviewed journals; (2) conducted to explore the association 
between sports participation and suicide-related outcomes among 
adolescents (aged 12–18 years), and (3) performed to report any type 
of effect size [e.g., odds ratio (OR) correlations, t-tests, and 
Chi-squared tests]. Variables related to sports participation such as 
physical activity, aerobic exercise were excluded because sports 
participation is a complex concept that has been reported to also 
involve sedentary behavior and light physical activity (Leek et al., 
2011; Guagliano et al., 2013). Furthermore, non-English publications, 
case reports, expert opinions, comments, conference abstracts, etc. 
were excluded.

2.3 Data extraction and quality assessment

Data from the included studies were extracted and checked 
independently by two authors (MH and ZY) and re-validated by the 
third author (LY). Data extracted included study design (cross-
sectional, prospective cohort study, longitudinal study), first author’s 
name, year of publication, participants’ sample size, gender ratio, and 
age (mean or range), exposure variables, outcome variables, and most 
adjusted odds ratios (ORs) with 95% confidence intervals (95%CI) of 
associations between sports participation and suicide-related  
outcomes.

Studies included in this systematic review were assessed for 
quality by the Strengthening the Reporting Guidelines for 
Observational Studies in Epidemiology (STROBE) (Von Elm et al., 
2014), a 22-item reporting guideline for observational studies, which 
contains the following six instructions to measure the quality of 
included studies: (1) Study Aim; (2) Issues Explored; (3) Study Design; 
(4) Sample Size; (5) Participant Characteristics; and (6) Results. Each 
study was rated based on its summary score in the six instructions in 
STROBE, in which 0–2 represents poor, 3–4 represents good, and 5–6 
represents excellent.

2.4 Coding and data synthesis

In accordance with previous methodological approaches (Sallis 
et  al., 2000), codes reporting the association between sports 

participation and suicide-related outcomes in observational studies 
were expressed as a percentage. This percentage represents the 
proportion of studies that support the association between sports 
participation and suicide-related outcomes. Referring to previous 
relevant studies (Vancampfort et al., 2012, 2018a), this association was 
defined as ‘non-existing’ if only 0–33% of the studies supported the 
association. If 34–59% of studies supported the association, then the 
association was considered as ‘unclear’. When 60–100% of the studies 
support the association, then the association was defined as ‘existing’. 
Furthermore, the association was refereed as ‘consistent in literature’ 
if it was reported in four or more studies (Vancampfort et  al., 
2012, 2018b).

3 Results

3.1 Study selection

A total of 542 articles were initially retrieved from the electronic 
database and after excluding 236 duplicate records, 309 articles were 
considered at the title and abstract level. A total of 52 articles were 
reviewed for full text after 257 irrelevant records were dispatched. 
Nineteen articles were excluded due to the regression association 
between the sports participation and suicide-related outcomes was not 
reported, 11 articles were excluded due to not being published in 
English, 3 articles were excluded as non-eligible participants, 2 articles 
were excluded as not journal articles, and 1 article was excluded as 
non-eligible study design. Sixteen articles were eventually included in 
the analysis, the Figure 1 presented the flow chart of the study selection.

3.2 Participant and study characteristics

The final total sample size of the included studies was 337,283 
independent participants, with a median sample size of 21,080 for 
each study. Among 16 included studies, there were 12 cross-sectional 
studies (Unger, 1997; Brown et al., 2007; Taliaferro et al., 2008; Babiss 
and Gangwisch, 2009; West et al., 2010; Taliaferro et al., 2011; Mata 
et al., 2012; Gunn III and Lester, 2014; Southerland et al., 2016; Lester, 
2017; Rodelli et  al., 2018; Michael et  al., 2020; Li et  al., 2021), 3 
prospective cohort studies (Dugas et al., 2012; Iverson et al., 2021; 
Iverson and Terry, 2022), and 1 longitudinal study (Taliaferro et al., 
2011). The sample sizes of the included studies ranged from 739 to 
152,858, with a balanced gender distribution in the majority of studies. 
Only one study did not report a gender ratio (West et al., 2010), and 
two prospective longitudinal studies in which the participants were all 
male (Iverson et al., 2021; Iverson and Terry, 2022). All of the studies 
were conducted in high-income countries, with the United States 
accounting for the vast majority (87.50%), and Canada and Belgium 
each had one (Dugas et al., 2012; Rodelli et al., 2018). The exposure 
variable in the majority of studies was sports participation, with two 
studies specific to football participation (Iverson et al., 2021; Iverson 
and Terry, 2022). In terms of suicide-related outcomes, 93.75% studies 
measured suicidal ideation (or suicidal thoughts), 25% studies 
assessed suicide plans, while 68.75% studies measured suicide 
attempts. In terms of measuring sports participation, all studies used 
self-reported instruments which had unknown reliability and validity 
in investigating sports participation. To measure suicide-related 
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outcomes, all studies used self-reported instruments. None of the 
studies used an objective measurement tool for measuring sports 
participation or suicide-related outcomes. The most commonly used 
statistical method to assess the association between sports 
participation and suicide-related outcomes was logistic regression 
analysis (75.00%). The mean STROBE score of 16 studies was 5.125 
(range = 4–6), while 12 and 4 studies had excellent and good 
methodological quality, respectively. Table  1 summarized the 
characteristics of included studies, while results of quality assessment 
of included studies was in Table 2.

3.3 Association between sports 
participation and suicide-related 
outcomes.

Table 3 summarized the associations between sports participation 
and suicide-related outcomes among adolescents. In terms of suicidal 
ideation, 78% (7/9) of studies supported a negative association 
between sports participation and suicidal ideation (i.e., higher sport 

participation was associated with lower suicidal ideation and vice 
versa). In the gender subgroup analysis, only 33% (2/6) and 43% (3/7) 
of the studies supported this association in males and females 
respectively, so it is presently unclear whether there is a consistent 
association in girls or boys. In terms of suicide plans, the association 
is inconsistent as there were fewer than four studies available. 
Furthermore, 67% (4/6) of the studies supported a negative association 
between sports participation and suicide attempts. In the gender 
subgroup analysis, only 14% (1/7) and 43% (3/7) of studies supported 
the association in males and females respectively, so it is currently 
unclear whether there is a consistent association in boys and girls.

4 Discussion

Systematically evaluating the association between sports 
participation and suicide-related outcomes among adolescents is 
considered of great public health significance because this 
information can inform interventions to reduce suicide-related 
behaviors in youth populations (Vancampfort et al., 2018a). To our 

FIGURE 1

Preferred Reporting Items in Systematic Reviews and Meta-analyses (PRISMA) flow diagram for selecting the studies.
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TABLE 1 Study characteristics of the included studies of this review.

First 
Author

Publish 
Year

Study 
Design

Age (mean 
or range)

Sample 
Size

Male 
%

Exposures Outcomes Results

1 Unger 1997 C 12–18 10,506 48.8 Team sports 

participation

1. Thought about suicide

2. Planned suicide

3. Attempted suicide

4. Multiple suicide 

attempt

1. Compared with those not reporting any physical activity, physical activity plus team 

sports was associated with lower risk of thinking about suicide (OR = 0.48* - 0.58*), 

planning suicide (OR = 0.47* - 0.58*), attempting suicide (OR = 0.40*- 0.50*) and of 

multiple suicide attempts (OR = 0.18* - 0.42*) in boys.

2. Physical activity of at least six times per week plus team sports was associated with 

lower risk of planning suicide (OR = 0.43*) in girls, but physical activity plus team 

sports was associated with higher risk of thinking about suicide (OR = 1.25*-1.33*) and 

attempting suicide (OR = 1.50*) in girls.

2 Brown 2007 C 14–18 10,530 48.6 Sports team 

participation

1. Suicidal ideation

2. Suicide attempts

1. Compared with sports team nonparticipants, the odds of suicidal ideation were lower 

among boys reporting sports team participation (AOR = 0.65; 95% CI = 0.48, 0.86). The 

odds of suicide attempts were also lower among sports team participants (AOR = 0.61; 

95% CI = 0.40, 0.93).

2. The odds of suicide attempts were lower for sports team participants compared with 

nonparticipants (AOR = 0.73; 95% CI = 0.57, 0.94).

3 Taliaferro 2008 C 12–18 13,857 48.1 Sports 

participation

1. Thought about suicide

2. Planned suicide

3. Attempted suicide

4. Multiple suicide 

attempt

1. Male athletes were less likely to think (OR = 0.71*), plan (OR = 0.76*), or attempt 

(OR = 0.70*) suicide. Highly involved male athletes had reduced odds of thinking 

(OR = 0.66*) or planning (OR = 0.68*) suicide than nonathletes.

2. Female athletes demonstrated reduced risk of thinking suicide (OR = 0.80*), planning 

suicide (OR = 0.79*), and attempting suicide multiple times (OR = 0.76*). Compared to 

nonathletes, highly involved female athletes were less likely to think suicide 

(OR = 0.79*).

4 Babiss 2009 C 11–21 14,594 51.2 Sports 

participation

Suicidal ideation 1. As sports participation increases, the odds of having suicidal ideation decreases by 12% 

(OR: 0.88; 95% CI: 0.83 0.93) after controlling for sex, age, race/ethnicity, public 

assistance, and physical limitations.

2. Substance abuse, body weight, and exercise did not mediate these associations.

3. Consistent with self-esteem and social support acting as mediators of these 

relationships, the inclusion of these variables in the multivariate models attenuated the 

associations for suicidal ideation (OR: 0.93; 95% CI: 0.88 0.99).

5 West 2010 C Grade 9–12 14,041 / Sports involvement Suicide attempt Among boys, sports involvement (AOR = 1.52*) were significantly associated with suicide 

attempts, but not in girls.

6 Taliaferro 2011 L time 1: 11–15

time 2: 15–18

739 44.1 Sports 

participation

1. Suicidal ideation

2. Suicide attempts

1. Compared to non-participants, youth involved in sports in both middle and high 

school had lower odds of suicidal ideation during high school.

2. Youth who discontinued sports after middle school had higher odds of attempting 

suicide during high school than non-participants.

7 Dugas 2012 PC time 1: 12–13

time 21: 

20.4 ± 0.7

877 46 Participation in 

sports teams at 

school

Suicidal ideation In grade 8, participation in sports teams in and (or) outside of school protected against 

suicidal ideation (OR = 0.6*; 95% CI 0.4 to 0.8).

(Continued)
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TABLE 1 (Continued)

First 
Author

Publish 
Year

Study 
Design

Age (mean 
or range)

Sample 
Size

Male 
%

Exposures Outcomes Results

8 Mata 2012 C 11–18 13,977 48.1 Sport Suicidal ideation

Suicide attempts

1. Early adolescent sports participants were less likely to think about suicide compared 

with early adolescent sports nonparticipants (β = 19*).

2. School belongingness may play a role in understanding the association between 

extracurricular activity involvement and adolescent suicide risk.

9 Gunn 2014 C 15.6 ± 1.8 6,485 48.4 Sports 

participation

Suicidal ideation 1. The full model with all predictors was able to predict suicidal ideation (χ2 = 26.57, 

df = 12*). For boys, basketball, and soccer were protective (OR = 0.63* and 0.51*, 

respectively). However, boys engaged in cheerleading/dance were more likely to report 

suicidal ideation (OR = 4.10*).

2. Baseball/softball was associated with a lower incidence of suicidal ideation 

(OR = 0.60*), while wrestling was associated with an increased incidence of suicidal 

ideation (OR = 4.02*) in girls.

3. For Black, Asian, Hispanic, and Native American adolescents, only seven phi 

coefficients were statistically significant, and participation in all of these increased the 

incidence of suicidal ideation: swimming for Black girls, baseball, and volleyball for 

Asian males, football/soccer for Asian females, cheerleading/dance for Hispanic males, 

field hockey for Hispanic females, and track for Native American females.

10 Southerland 2016 C 12.81 ± 1.04 65,182 50.58 Sports team 

engagement

1. Suicidal thoughts

2. Suicide plan

3. Suicide attempts

Sports team engagement was significantly associated with suicidal thoughts (OR = 0.65, 

95% CI = 0.62–0.69), plan (OR = 0.66, 95% CI = 0.62–0.70), and attempts (OR = 0.70, 

95% CI = 0.65–0.75) even after controlling for other important variables.

11 Lester 2017 C 13–18 152,858 48.8 Participation in 

sports teams

1. Suicidal ideation

2. Suicide attempts

1. Participation in sports was associated with students reporting suicidal ideation less 

often in the prior year (16.9% versus 21.1%) and less often reporting suicide attempts 

(7.6% versus 9.8%).

2. For African American, Hispanic American and Asian-American girls, participation in 

sports might be a risk factor for suicidal ideation and suicide attempts.

3. For boys from minority ethnic groups, participation in sport was not associated with 

suicidal behavior.

12 Rodelli 2018 C 12–18 1,037 50 1. Participates in 

leisure time 

sports

2. Participates in 

outdoor leisure 

time sports

Suicidal ideation While more frequent cyberbullying by standing was associated with higher suicidal 

ideation, adolescents who participated in sports had higher odds of suicidal ideation at 

less frequent by standing than those who did not participate in sports (OR = 1.26, 95% 

CI = 9.85–1.87).

13 Michael 2020 C Grade 9–12 14,765 49.3 Did not play on at 

least one sports 

team

1. Seriously considered 

attempting suicide

2. Attempted suicide

Playing on at least one sport team were not significantly associated with suicide attempts.

(Continued)
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knowledge, this present systematic review is one of the first studies 
to explore the association between sports participation and suicide-
related outcomes in adolescents. While a large number of cross-
sectional studies were included to determine this association, there 
was a lack of longitudinal studies examining the direction of the 
association between sports participation and suicide-related 
outcomes among adolescents. Based on good- to excellent-quality 
cross-sectional and longitudinal studies, the findings of this 
systematic review indicate evidence for a negative association 
between sports participation and suicidal ideation and suicide 
attempts among adolescents. However, it is currently unclear 
whether there is a consistent association between sports 
participation and suicide plans among adolescents. In gender-
stratified subgroup analyses, it is uncertain whether the association 
between sports participation and suicidal ideation, suicide plans, 
and suicide attempts is consistent across males and females.

Previous systematic reviews and the current study differed in the 
population examined, the exposure variables, and outcome variables, 
thus drew inconsistent conclusions (Vancampfort et  al., 2018a; 
Zuckerman et al., 2021). Our study finds that sports participation is 
negatively associated with suicidal ideation and suicide attempts. 
Zuckerman et al. reported that all three included studies supported 
that participation in team sports was associated with lower suicidal 
ideation (Zuckerman et  al., 2021). However, Vancampfort et  al. 
(2018a) study indicated that 7 of 14 studies in adolescent populations 
found a negative association between physical activity and suicidal 
ideation, but it was uncertain whether there was a consistent 
association. While the association between sports participation and 
suicide attempts among adolescents has not been reported in 
previous systematic reviews comprising observational studies. 
Fabiano et al. reported that more physical activity was associated 
with fewer suicide attempts in clinical populations (Fabiano et al., 
2024). Evidence from randomized controlled trials also demonstrates 
that exercise reduces suicide attempts (Fabiano et  al., 2023). 
However, it is currently unclear whether there is a consistent 
association between sports participation and suicide plans among 
adolescents. Meanwhile, no previous systematic review has provided 
evidence for this association.

A recent systematic review conducted by Vancampfort in 2018 
examined physical activity and suicidal ideation across the lifespan, 
which included adolescents (Vancampfort et al., 2018a). Compared to 
this systematic review, our research specifically targeted the adolescent 
population and specifically examined sports participation rather than 
physical activity, and, more importantly, three suicide-related 
outcomes (suicidal ideation, suicide plans, and suicide attempts) 
rather than only suicidal ideation. The most recent systematic review 
assessed the behavioral, psychological, and social impact of team 
sports on young athletes (Zuckerman et al., 2021). While Zuckerman 
et al. also investigated cross-sectional and longitudinal associations 
between team sports and suicidal ideation, it targeted young athletes 
under the age of 25, not only general or school-attending. In the 2018 
systematic review, Vancampfort et al. found an unclear association 
between physical activity participation and suicidal ideation among 
adolescents (Vancampfort et al., 2018a), which is inconsistent with our 
findings. One possible explanation is that systematic review only 
included studies up to May 2017, whereas our research included the 
five most up-to-date articles since 2018. Therefore, compared to the 
previous study, there is more evidence to support exploring the T
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TABLE 2 Results of quality assessment of the included studies in this review.

Author (Year) Study Aim Study 
question

Study 
Design

Sample 
Size

Participant 
Characteristics

Results Total

1 Babiss and Gangwisch (2009) 1 0 0 1 1 1 4

2 Brown et al. (2007) 1 1 1 1 1 1 6

3 Dugas et al. (2012) 1 0 1 1 1 1 5

4 Mata et al. (2012) 1 1 0 1 1 1 5

5 Taliaferro et al. (2008) 0 0 1 1 1 1 4

6 Taliaferro et al. (2011) 1 0 1 1 1 1 5

7 Unger (1997) 1 0 1 1 1 1 5

8 West et al. (2010) 1 1 1 1 1 1 6

9 Gunn III and Lester (2014) 1 0 0 1 1 1 4

10 Southerland et al. (2016) 1 1 1 1 1 1 6

11 Lester (2017) 1 0 0 1 1 1 4

12 Rodelli et al. (2018) 1 1 1 1 1 1 6

13 Michael et al. (2020) 1 1 1 1 1 1 6

14 Iverson et al. (2021) 1 0 1 1 1 1 5

15 Li et al. (2021) 1 1 1 1 1 1 6

16 Iverson and Terry (2022) 1 0 1 1 1 1 5

TABLE 3 Synthesiszed results for the associations between sports participation and suicide-reltead outcomes.

Ass. Girl Boy Total

No. No. No.

Suicidal ideation/ Suicidal 

thoughts

-*

Taliaferro et al. (2008); Lester 

(2017)

Unger (1997); Taliaferro et al. 

(2008); Lester, 2017

Babiss and Gangwisch (2009); Taliaferro 

et al. (2011); Dugas et al. (2012); Mata et al. 

(2012); Southerland et al. (2016);Lester 

(2017); Li et al. (2021)

+* Unger (1997) Rodelli et al. (2018)

-
Brown et al. (2007)

Brown et al. (2007); Iverson et al. 

(2021)
Iverson and Terry (2022)

+ Michael et al. (2020) Michael et al. (2020)

Undetermined Gunn III and Lester (2014) Gunn III and Lester (2014)

n-*/N (%) 2/6 (33%) 3/7 (43%) 7/9 (78%)

Ass. ? ? -*

Suicide plans -* Unger (1997); Taliaferro et al. 

(2008)

Unger (1997); Taliaferro et al. 

(2008)

Southerland et al. (2016); Li et al. (2021)

n-*/N (%) (n ≤ 4) (n ≤ 4) (n ≤ 4)

Ass. ? ? ?

Suicide attempts -* Lester (2017) Unger (1997); Taliaferro et al. 

(2008); Lester (2017)

Mata et al. (2012); Southerland et al. (2016); 

Lester (2017); Li et al. (2021)

+* Unger (1997) West et al. (2010)

- Brown et al. (2007); Taliaferro 

et al. (2008); West et al. (2010); 

Iverson et al. (2021)

Brown et al. (2007); Iverson et al., 

2021

Taliaferro et al., 2011

+ Michael et al. (2020) Michael et al. (2020) West et al. (2010)

n-*/N (%) 1/7 (14%) 3/7 (43%) 4/6 (67%)

Ass. ? ? -*

No., reference number; Ass., association; +, positive association; −, negative association; *, significant associations;?, indeterminate/inconsistent association, indicates 34–59% of studies and 
less than four studies supporting a significant association.
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association between sports participation and suicidal ideation 
among adolescents.

The most recent systematic review found that participation in 
team sports was associated with lower suicidal ideation among young 
athletes under 25 years of age, which is in line with our findings 
(Zuckerman et al., 2021). However, Zuckerman et al. only investigated 
the association between team sports participation and suicidal 
ideation among young athletes, whereas our research extended the 
suicide-related outcomes to suicide plans and suicide attempts. More 
importantly, the population that Zuckerman’s study investigated was 
young athletes under the age of 25 years. Previous epidemiological 
evidence suggests that as the incidence of suicide-related outcomes 
increases with age, but suicide is a more common cause of death in 
younger age groups (Bilsen, 2018). Evidence from the previous 
systematic review can only support the association between team 
sports participation and suicidal ideation in young athletes, while the 
results of our research can support associations between sports 
participation and the three suicide-related outcomes in a broader 
population of adolescents, thus guiding the direction of subsequent 
research and supporting policy formulation.

While the present study provides more evidence to support the 
association between sports participation and suicide-related outcomes 
among adolescents compared to previous systematic reviews. Among 
the total sample, only suicidal ideation and suicide attempts met the 
current definition of being consistently related to sports participation 
among adolescents. However, it is noteworthy that inconsistencies 
between studies were reported in the association between sports 
participation and suicide plans, and in the gender-stratified analysis 
of the association between sports participation and all three suicide-
related outcomes. In terms of suicide plans, only four studies 
investigated the relationship between sports participation and suicide 
plans, and the sample size was not sufficient to support consistent 
results. In both gender-stratified analyses of suicidal ideation and 
suicide attempts, there were sufficient sample sizes to support the 
evidence. Nevertheless, in all comparisons, while the majority of 
variables reported associations with sports participation, few were 
significant. Consequently, there is difficulty in drawing consistent 
conclusions about these variables. The lack of consistency in the 
results may be caused by differences in measurements and samples, 
and confounding or moderating variables may need to be considered 
in the analyses.

The first possible explanation is the bias introduced by 
measurement, as measuring physical activity or sports participation 
in adolescents is a challenging task. While we have very accurate but 
invasive measures (e.g., double-labeled water), to more user-friendly 
device-based measures (e.g., accelerometers), to self-reported 
measures (e.g., questionnaires), they are all prone to bias and 
limitations (Baranowski et al., 1993). All the studies included in this 
systematic review employed unvalidated self-report instruments to 
measure adolescent sports participation, which may result in fewer 
significant associations being reported. Moreover, compared to 
physical activity or sedentary behavior, sports participation is more 
complicated and harder to accurately assess.

The second explanation is the targeted sample. This systematic 
review included observational studies of various designs, which led to 
a very large variation in the sample size of included studies, ranging 
from 739 to 152,858. In adolescents, the expected moderate correlation 
between sample size and proportion of significant associations may 

explain the inconsistent results that emerge (Sallis et  al., 2000). 
Furthermore, cohort differences may have contributed to the 
inconsistent results. Even when two studies adopt the same study 
design, recruit the same participants, and use the same measures, it is 
possible to achieve the different results. This is because different 
cohorts have different demographic characteristics, such as various 
socio-economic status, educational attainment, gender ratio, and 
ethnic distribution. Although all the studies included in this systematic 
review were from high-income countries, which reduces cohort 
differences to some extent, it is still not possible to conduct subgroup 
analyses based on ethnicity or socio-economic status. There may 
be different correlations between boys’ and girls’ sports participation, 
and this study conducted subgroup analyses according to gender, but 
was incapable of drawing consistent conclusions.

Although this systematic review could not induce the consistent 
association between sports participation and several suicide-related 
outcomes, it reported an association between higher sports 
participation and less suicidal ideation and suicide attempts. The 
physiological and psychological mechanisms of human suicide are 
unclear (O'Connor and Nock, 2014), and the mechanisms of how 
sports participation reduces suicidal ideation, suicide plans, and 
suicide attempts are also uncertain (Brown, 2005). Some hypothetical 
mechanisms may explain the negative association between sports 
participation and these three suicide-related outcomes. Suicidal 
behavior is a complex process that begins with the emergence of 
suicidal ideation, moves on to planning the method, place and time 
frame for suicide, to making the attempt, and may even end in 
suicide death (Dumon and Portzky, 2014). The main finding in this 
present study was that sports participation was negatively associated 
with suicidal ideation and suicide attempts, while the association 
between sports participation and suicide plans was unclear. In the 
Stress-Diathesis Model of Suicidal Behavior developed by van 
Heeringen, suicidal behavior is hypothesized to be the result of an 
interaction between proximal stressors and distal personal 
vulnerabilities or qualities (van Heeringen, 2012). Previous studies 
have suggested that a healthy lifestyle, including physical activity and 
sports participation, can reduce adolescents’ vulnerability to stress 
and thus reduce suicidal thoughts, suicide plans, and suicide attempts 
(Brown and Lawton, 1986). Furthermore, vigorous physical activity 
and social support may be potential mediating pathways by which 
sports participation is associated with a reduced risk of suicidal 
ideation. Taliaferro et al. proposed that vigorous physical activity 
mediated the association between sports participation and self-
esteem and depression, and these two risk factors for suicidal 
ideation moderated the association between vigorous physical 
activity and suicidal ideation, while there is also a mediating role for 
social support in sports participation and risk factors for suicidal 
ideation (Taliaferro et  al., 2010). Previous studies using 
accelerometer-based measurements support a higher level of 
vigorous physical activity in adolescent sports participants than in 
non-sport participants (Pfeiffer et  al., 2006; Telford et  al., 2016). 
Therefore, sports participation may enable adolescents to engage in 
more vigorous physical activity, and participation in vigorous 
physical activity is associated with better mental health 
(Hrafnkelsdottir et  al., 2018; Wassenaar et  al., 2021), which can 
reduce suicidal ideation in adolescents. Another potential mediating 
factor is social support. Previous research has suggested that 
adolescents who participate in sports can maintain positive social 
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relationships with activity participants, such as teammates, 
organizers, coaches, and families (Brown and Blanton, 2002; 
Taliaferro et al., 2011; Eime et al., 2013), which can lead to greater 
interpersonal and social support. Among adolescents, higher social 
support is associated with higher well-being (Chu et  al., 2010), 
reduced risk for depression and anxiety (Rueger et al., 2016; Qi et al., 
2020). Consequently, among adolescents, sports participation leads 
to better social support from activity participants, and better social 
support leads to better mental health, thus lowering the risk of 
suicide-related outcomes. Furthermore, physiological perspectives 
can be used to reveal potential mechanisms for sports participation 
in suicide prevention. For example, exercise can reduce sensitivity to 
stress and peripheral effects that affect metabolic function (Tsatsoulis 
and Fountoulakis, 2006), thus preventing negative effects caused by 
stress, including suicide-related outcomes (Gerber and Pühse, 2009). 
Furthermore, exercise-induced increases in serum β-endorphin 
concentrations are associated with altered euphoria and nociception, 
which can influence the psychological profile of adolescents and 
therefore reduce the risk of suicide (Harber and Sutton, 1984).

4.1 Limitation and further recommendation

This study is a systematic review conducted in strict compliance 
with the PRISMA guidelines (Page et al., 2021). Furthermore, this 
study used STROBE to assess the quality of the included studies and 
the best evidence synthesis consistent with previous studies 
(Vancampfort et  al., 2012, 2018b). Thus, this study identified and 
evaluated all literature to date on sports participation and suicide-
related outcomes among adolescents as scientifically as possible and 
drawn robust conclusions. Nevertheless, there are limitations to this 
present study. First, the cross-sectional studies included in this study 
were insufficient to support the directionality of the association 
between sports participation and suicide-related behaviors. While 
adolescents with low sports participation may experience suicide 
ideations, plans and attempts, adolescents who are prone to these 
suicide-related behaviors may not be prone to participate in sport. 
Therefore, more high-quality longitudinal studies are needed to 
determine the causal relationship between sports participation and 
suicide-related results. Second, there is heterogeneity in measuring 
sports participation and suicide-related outcomes, with measures of 
both exposure and outcome variables having unreported validity and 
reliability. This may introduce recall bias or social desirability bias and 
influence the corresponding synthesis of evidence. Therefore, there is 
a need to develop instruments with high reliability and validity in 
adolescents to assess their sports participation and suicide-related 
outcomes. Accelerometers or inclinometers can be adapted to estimate 
the different types of physical activity and sedentary behavior of young 
people during sports participation. Moreover, there are limitations to 
the included studies themselves. Few studies investigated suicide 
plans, and the sample sizes of the included studies varied excessively 

and there existed cohort differences. Finally, only papers published in 
English were included in this study.

5 Conclusion

This systematic review adds new evidence to support the 
association between higher level of sports participation and lower 
suicidal ideation and suicide attempts among adolescents. Whereas 
the association between sports participation and suicide plan is 
currently uncertain, and there is insufficient evidence to support 
differences between males and females.
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Being a right parent: a narrative 
review of the theory and practice 
of parental involvement in sport 
parenting
Chuchen Liu 1, Fang Zhao 1, Shujun Nong 1 and Zhiyi Lin 2*
1 School of Physical Education and Health, Nanning Normal University, Nanning, China, 2 School of 
Physical Education and Sport Science, Fujian Normal University, Fuzhou, China

The family is the first classroom for children and adolescents to learn and grow, 
and parents’ behavior plays an important role in influencing their children’s 
development, which is also evident in the process of sport participation. The 
main purpose of this study is to summarise the specific theoretical and practical 
experiences of parents in sport parenting based on a comprehensive review of 
the types and functions that constitute parental involvement in sport parenting 
and the process of their practice. To this end, this study used narrative research 
as the main research method and searched the literature related to parents’ 
involvement in parenting through sport using the Web of Science database. Using 
the theoretical underpinnings of parents’ implementation of sport parenting and 
their role practice, studies were screened and 39 pieces of literature were finally 
obtained. The study found that in terms of theoretical underpinnings, the existing 
types of parental involvement in sport parenting can be  broadly categorized 
into four types: authoritative, authoritarian, permissive and rejecting-neglecting. 
The functions of parental involvement in sport education have two dimensions: 
promoting sport development and promoting socialization. Based on a review of 
their theories, we further summarise and conclude the consequences of action 
and appropriate practices of parental practices in three scenarios: on the sports 
field, on the way home and in the private space. It is assumed that parents, when 
participating in sports parenting, need to: (I) regulate their own behavior in order 
to avoid psychological pressure on their children due to inappropriate behavior; 
(II) play different roles at different stages of their children’s sports development; 
(III) should not put too much pressure on their children’s performance. 
Based on these reviews of the theory and practice of parental involvement in 
sport parenting, this study further examines the theoretical limitations of the 
established research. It is argued that future research should pay attention to 
the differences between the identities and expectations of parents or children 
of different genders about their sport parenting, in addition to the differences 
in parental involvement in sport parenting and different practices in different 
cultural contexts.
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parental involvement, sport parenting, parent–child interaction, parenting 
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1 Introduction

Parental involvement in sport parenting refers to the practice of 
parents participating in their children’s sport participation as coaches 
and supporters, and educating their children’s concepts, psychology, 
and personality through various situations of sport participation in 
order to promote their socialization process (Krijan et al., 2023). On 
this basis, combined with the social expectations of parental roles, it 
is possible that the optimal effect of parental involvement in sport 
parenting should be the ability to maximize positive effects such as 
promoting children’s sport participation and enhancing their 
socialization (Dorsch et al., 2009; Sarı and Bizan, 2022). For example, 
maximizing children’s enthusiasm for sport and promoting the 
acquisition of good values.

Currently, there are more studies in the fields of education, 
psychology and physical education that explore the topic of parental 
involvement in sport education. Their perspectives are diverse and 
many results with reference value have been obtained. There are 
studies from the children’s perspective, discussing the impact of 
parental behavior on their sport participation process from the 
children’s perspective, and analyzing what should be done to improve 
the relationship between parents and children in order to increase the 
effectiveness of parental intervention in sport parenting (Knight et al., 
2010, 2011). However, these perspectives have neglected the role of 
parents in sport parenting and the important role they play. 
Subsequently, scholars have focused on the important role of parents 
in youth sport participation from a parental perspective. For example, 
Knight and Holt (2013a,b) continued their previous research by 
investigating parental influences on youth sport through a study of 
parental performance and child feedback during a tennis match, and 
suggested that parents could support their children in a more positive 
way by educating and supporting their children, providing parents 
with coping strategies, and improving the organizational environment 
of the sport in which it is played in order to achieve good 
sport parenting.

Subsequently, some scholars have attempted to further relate 
parental personality to the effects of sport parenting, developing 
theoretical models that have the potential to inform subsequent 
research. For example, Holt and Knight (2014) proposed four types 
of parental involvement in sport parenting from the dimensions of 
“response” and “need”, which provided theoretical support for 
subsequent studies exploring the function of sport parenting. 
Subsequently, some studies have attempted to use these personality 
types as a basis for exploring the specific positive effects of parental 
intervention on children’s sport participation. For example, direct 
parental support for children’s sport participation (coaching sport 
techniques, providing sport tactics, etc.) versus indirect support 
(providing encouragement, providing financial support, etc.), and 
the positive effects of these supports on children’s sport participation 
(Coates and Howe, 2023; Rathi et  al., 2024). Or, alternatively, to 
explore the positive effects that parental sport parenting specifically 
has on a child’s development. For example, improving children’s 
social skills, learning social norms, and developing good behavior 
(Kovács et al., 2022). Other studies have looked at parental sport 
parenting in different settings to discuss the effects of parental sport 
parenting in different settings. For example, Elliott and Drummond 
(2017) found that parental misbehavior during a child’s game can 
produce negative personality traits in the child, such as cowering and 

fearfulness. And negative parental comments about their child’s 
training on the way home from training can also have a negative 
effect on the child’s personality, attitude toward sport, etc. 
(Tamminen et al., 2022; Thrower et al., 2022). The process of sport 
parenting in the privacy of the home, in the room, etc., can also 
be influenced by the way parents practice. Knight et al. (2016), for 
example, found that parental contributions (including time, money, 
etc.), which are constantly talked about during meals at home, can 
create significant psychological stress for children. This results in a 
dual framework of parental involvement in sports parenting from 
theory to practice.

However, there are few existing studies that provide a 
comprehensive overview of the topic. In addition, most of the existing 
studies discuss the specific effects and rationale of parental 
involvement in sport parenting only from the perspective of theory or 
practice. In order to better understand the specific situation of parental 
involvement in sport parenting, this study attempts to explore the 
following three sub-questions, namely “What is the theoretical basis 
of parents’ sport parenting?” “What are the specific functions of their 
involvement in sport?” and “How do parents implement sport 
parenting in practice?” Therefore, this study attempts to explore these 
questions through a narrative review and to identify directions for 
future research. To provide theoretical support and practical 
experience for the challenges faced by current research on parental 
sport education and subsequent practice of parental sport education. 
And, based on the review of existing findings, it attempts to further 
suggest the limitations and future research directions in this area.

2 Methods

In this study, we are concerned with how parents realize sports 
parenting. A narrative review will be used to analyses the findings. 
Even though research conducted through the narrative review method 
may result in biased findings due to a lack of systematic selection of 
literature and rigor in the quality of the research (Snilstveit et al., 
2012). However, there is merit in this research approach when the 
purpose of this paper is to illustrate the theoretical and practical 
experiences of parents involved in sport parenting today (Barker et al., 
2023). For example, even if the narrative review does not translate the 
results of previous studies into general indicators from which scales 
or rating systems can be  generated, as is generally the case with 
systematic reviews, it can still provide a comprehensive and 
understandable overview of the state of research on a particular topic 
(Webster and Watson, 2002; Snilstveit et  al., 2012). The narrative 
approach involves summarizing, comparing, interpreting, and 
presenting empirical evidence and interview material related to 
parental sport education (Webster and Watson, 2002). Mainly used to 
summarise and explain the results of research on a particular issue or 
topic in order to summarise its theoretical underpinnings or practical 
experience(Barker et al., 2023).

We used the search platforms Web of Science. All sources were 
last searched on April 30th, 2024. The development of search terms 
reflects the understanding of the research themes and issues by all our 
authors. The main keywords were “family”, “home education”, 
“parents”, “parenting experiences” and the keywords “sport” and “sport 
participation” were combined and ordered alternately. The following 
five keyword combinations were obtained:
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 1 parental involvement and sport;
 2 parenting experiences and sport;
 3 family education and sport;
 4 parent and sport parenting;
 5 family and sport parenting.

In addition, we retrieved the reference lists of some of the review 
studies to extend the scope of this paper. The types of studies such as 
newspaper articles and book reviews were subsequently excluded 
from the scope of this paper (Gunnell et al., 2022).

Subsequently, to ensure the quality of this study, the retrieved 
literature was screened through the following criteria: (I) Published in 
the Web of Science Core Collection; (II) Focuses on the role and 
practice of parents in sport parenting; (III) Explicitly mentions how 
parents can be  involved in their children’s physical activities; (IV) 
Focus on Parents in Sports Parenting;(V) Did not include the influence 
of other significant others (e.g., coaches, agents, etc.). After screening 
98 papers of high relevance to the study, each author of this study 
identified the articles to be included in the review by reading them in 
detail. The articles were further screened by reading them to 
understand their basic information. After the views of four authors 
were agreed, 39 articles were finally included in the study. 
Subsequently, the four authors of this study extracted and organized 
the information related to this study. First, studies related to parental 
involvement in sport parenting were intensively read, and the theories 
used in the literature, the benefits of parental sport parenting for 
children, and the process of specific sport parenting practices 
(including sports, children’s information, parents’ information, 
interaction modes, and places of interactions, etc.) were organized 
through EXCEL software. Second, similar research findings were 
summarized and merged. Third, the rationale that can explain these 
findings is collated from these studies. In this way, the data integrated, 
analyzed and synthesized support this narrative review.

The keywords were then further condensed into a research 
question by the four authors based on the literature review: What is 
the theoretical basis for parental involvement in sport parenting, what 
are the specific functions of their sport involvement, and how do 
parents realize sport parenting in practice? Finally, theoretical, and 
practical exploration of parental sport parenting through 
narrative review.

3 Parent–child interaction: theory and 
practice of parental involvement in 
sports parenting

It has been demonstrated that parents play a pivotal role as “both 
providers of opportunities for youth sport participation and 
interpreters of the sport experience” (Gould et al., 2006). This implies 
that parents are not only instrumental in offering opportunities for 
youth sports but also significantly shape how young individuals 
perceive their sporting experiences. For example, interpreting failure 
in competition as a “lack of personal ability” and “better than last 
time” are two contrasting responses with varying impacts on 
adolescents’ sports development and socialization. Considering this, 
scholars have acknowledged that parental involvement in sports 
parenting should be an integral aspect of adolescent development. It 
involves a two-way interaction between parent and child, 

incorporating underlying theories, such as the types and roles of 
parental involvement in sports parenting, as well as specific practices. 
This interaction needs to be  abstracted, sorted, and organized to 
provide concrete support for subsequent parental involvement 
in sports.

3.1 A theoretical foundation of parental 
involvement in sport parenting

Baumrind (1968) introduced three types of parental involvement 
in sport parenting: authoritarian, permissive, and authoritative, based 
on parental attitudes and control levels over their adolescents, as 
depicted in Figure  1. According to this typological analysis, 
authoritarian parents expect adherence to their interpretation of 
sports rules, rigidly setting goals for youth sports without providing a 
clear rationale. Conversely, permissive parents are less likely to 
demand athletic goals, tolerate youth misbehavior, and use minimal 
punishment. Authoritative parents strike a balance between the two 
extremes, determining the training and rest time for their child each 
day, while also engaging in discussions to explain the reasons behind 
these demands (Baumrind, 1968).

With the development of the field of parental involvement in sport 
parenting, some scholars gradually found that the three types of 
parental involvement in sport parenting proposed by Baumrind were 
too rough a basis for classification and were not sufficient to exhaust 
the types of parental involvement in sport parenting. Thus, McCoby 
(1983) introduced the dimensions of “response” and “demand” into 
parental involvement in sport parenting, and categorized the 
authoritative type of parental involvement in sport parenting as high 
in demand and high in response, and the authoritarian type of 
parental involvement in sport parenting as high in demand and low 
in response. Four types of parental involvement were identified: 
authoritative with high demands and high responses, authoritarian 
with high demands and low responses, permissive with low demands 

FIGURE 1

Baumrind’s three types of parental involvement in sport parenting.
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and high responses, and rejecting-neglecting with low demands and 
low responses (McCoby, 1983).

Accordingly, the field of sport has referred to this in relation to 
parental involvement in sport parenting (Holt and Knight, 2014). They 
have developed four ideal types of parental involvement in sport 
parenting (shown in Figure  2), drawing on the dimensions of 
“response” and “demand” as delineated by McCoby et al. Response 
refers to parental support and feedback to youth participation in sport, 
including meeting their needs, verbal and operational support, and 
attention to individual behavior; “demand” refers to parental control 
of youth participation in sport, mainly including Parental supervision 
of youth sports training, demands for game performance, and 
management of daily life.

In contrast to the previous typology of sports parenting, this 
typology further subdivided permissive parenting into doting parents 
who pay attention to their children but do not demand it, and 
neglectful parents who do not care about their children. The former is 
also referred to as “helicopter” parenting. This means that the parent 
is like a helicopter, hovering around the adolescent all day and 
handling all aspects of the child’s athletic participation for him or her. 
For example, taking care of sports equipment and clothing for outings, 
carrying bags, doing laundry, cooking, and even tying shoelaces, 
which leads to a lack of life skills and socialization as the youth grows 
up (Horn, 2011).

Collectively, studies on parental involvement in sport 
parenting assert that authoritative parenting is the most effective. 
Some scholars suggest that further research should aim to establish 
an ideal parental involvement based on authoritative parenting. 
This is because, although reciprocal exchanges between 
authoritative parents and adolescents can be effective, excessive 
control can undermine adolescents’ internalization of parental 
values (Lewis, 1981). Additionally, optimal parental involvement 
in sport parenting styles is not fixed; it varies and is often 
characterized by multiple situational parenting types (Horn, 2011). 
Thus, this typology of parental sport participation then provides a 

theoretical guide for subsequent parental involvement in 
sport parenting.

3.2 Exploring the functions of parental 
involvement in sport parenting

As mentioned earlier, parental involvement in sport parenting is 
situational in nature, and academics have found that parental 
involvement in sport parenting generates functions that arise 
primarily in both the sport and life arenas, including promoting sport 
development as well as facilitating socialization.

3.2.1 Parental involvement in sports parenting 
promotes youth sports

As adolescents mature, their psychological preferences shift 
toward playing rather than monotonous training solely for skill 
improvement. Parental involvement in sports parenting has been 
suggested as a “spice” to keep adolescents engaged in sports (Sarı and 
Bizan, 2022). By exposing adolescents to different types of sports in 
the early stages of their participation, parents can identify their 
children’s athletic talents and stimulate their enthusiasm and interest 
in sports through guidance and encouragement, providing them with 
the motivation and energy to participate (Rathi et al., 2024). This 
practice is more common with authoritative and doting parents who 
are high in “response” and often reach out for information about 
their child’s sport (Dorsch et  al., 2009). This can be  effective in 
increasing adolescents’ motivation to play sports. One 
respondent stated:

"...my parents are really supportive and want to make me happy 
and even come out and run with me as if they can't keep up [with 
my pace] but they still come out and support me...they keep my 
passion for the sport alive" (Kramers et al., 2023).

Such parents increase their own sport participation in response to 
their youth’s interest in the sport, with a view to providing them with 
more support. In contrast, low “response” parents may ignore their 
youth’s enthusiasm for sport, leading to premature withdrawal. In 
terms of providing opportunities for athletic talent development. As 
individual adolescents’ athletic ability improves, they present a higher 
demand for coaches’ coaching experience and skills to help them 
attempt to impact better athletic performance. At this point, parents 
become progressively less able to coach the skills and abilities needed 
for athletic progression and begin to shift from direct involvement to 
indirect support such as financial, time, and logistical support (Coates 
and Howe, 2023; Rathi et  al., 2024). For example, Purchase of 
nutritious food for children, control of healthy diets, dissemination of 
nutrition-related knowledge and daily supervision of participation in 
training programs (Rathi et al., 2024). However, parents play a major 
role in finding “coaches” for their children who can help them develop 
their children’s technical talents and playing abilities (Bloom, 1985). 
As some coaches have stated:

"Some parents have no experience in sports, so they just 
accompany their children during the morning youth warm-ups. 
They can't coach their kids without experience and skill, so they 
hire me to coach" (Burke et al., 2023).

FIGURE 2

Four types of parental involvement in sport parenting.
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Professionals, like coaches hired by parents, can provide 
specialized sports training to address young people’s skill deficiencies, 
offering technical support for effective physical education.

In terms of regulating sport psychology. For adolescents, parents 
can provide relief from the negative emotions that exist during sports 
(Kramers et al., 2023). For example, they can provide encouragement 
during sports losses, keep them from becoming complacent during 
successes, show them the way during confusion, and strengthen their 
confidence during wandering. In a study of parental involvement in 
sports parenting for psychomotor development, one parent made the 
following action:

“I marked the video of every game he [the child] played, and every 
time he was feeling a little down and thinking, ‘Oh, maybe I wasn’t 
that good,’ I  put it [the video] on TV and showed him the 
highlights of what he had done and told him how great he was” 
(Kramers et al., 2023).

Encouragement and support from close family members can 
inspire youth to overcome discouragement and cultivate resilient 
athletic qualities crucial for individual sports development. This is 
often observed in parental involvement types with high “response,” 
providing robust support for adolescents’ athletic performance and 
interest. Conversely, low “response” parental involvement may lead to 
neglecting a child’s psychological needs in sports, imposing excessive 
pressure, or ignoring their needs, resulting in “low self-esteem” or 
“self-pity” on the playing field, which hinders the child’s sports 
development. Such dynamics are detrimental to the development of 
individual athletic talents (Kramers et al., 2023).

3.2.2 Parental involvement in sport parenting for 
youth socialization

Socialization encompasses an individual’s development of 
personal identity and the acquisition of norms, values, behaviors, and 
social skills appropriate to their sociocultural setting (Dorsch et al., 
2009). Many scholars recognize that sport, as a sociocultural 
phenomenon, actively nurtures youth socialization through diverse 
and complex interpersonal interactions during participation. 
Typically, the family plays an important role in the process of 
adolescent sport socialization (Dorsch et  al., 2009; Fang, 2024). 
Specifically, parental involvement in physical parenting promotes 
socialization in terms of transmitting correct social morals, improving 
mental health, improving interpersonal interactions, pursuing 
perfection correctly and fostering autonomy (Holt and Knight, 2014; 
Fang, 2024).

In terms of transmitting correct social morality, parents mainly 
use their role as companions to transmit correct social concepts to 
adolescents and change their negative attitudes and perceptions in a 
timely manner, to promote adolescents’ acquisition of and respect for 
social norms and awareness of the correct social order. For example, 
Juntumaa et al. (2005) analyzed the hockey behaviors of 979 parents 
and their children with different types of sports parenting and found 
that children with authoritative parents had higher levels of technical 
and tactical literacy and rule compliance, which led to a greater 
adherence to the rules and a greater sense of teamwork in their daily 
lives. Conversely, children with authoritarian parents tend to adopt a 
win-at-all-costs mentality, directly influencing a utilitarian approach 

in their daily lives (Juntumaa et al., 2005). Those children under the 
guidance of rejecting-neglecting or permissive parents have 
significantly lower levels of technical and tactical skills and adherence 
to rules than their peers under the guidance of the first two parental 
types, which will lead to a significant decrease in the enforcement of 
morals and norms in their daily lives (Juntumaa et al., 2005).

Regarding interpersonal interactions, parents engaged in sport 
parenting can empower adolescents to improve their social skills 
through encouragement and practical support, such as introducing 
them to their friends’ children. Additionally, they can provide tips on 
elements, norms, and other aspects of interpersonal interactions to 
enhance their skills (Kovács et al., 2022). This is especially true for 
children who are introverted due to a congenital disorder or disease, 
and parents’ use of sports channels to expose them to children with 
similar experiences can be effective in improving their socialization, 
such as parents of adolescents with disabilities who state that:

“It’s given him [the disabled child] a whole new group of friends. 
When we go to disabled teen parties together, we always meet the 
same group of people. He has gained a lot of friendships there and 
they are all equal” (Coates and Howe, 2023).

Authoritative parents are effective in developing their children’s 
interpersonal communication skills with discussions about the use of 
post-game sports technology and sharing feedback (Kramers et al., 
2023). This is markedly different in authoritarian parents, who, due to 
their own strong will, only demand that their children perform and 
reject their children’s requests for communication, resulting in their 
children potentially being less adept at communicating with others 
(McCoby, 1983). In addition, clubs, camps, and other peer gatherings 
in which parents enrol their children can provide adolescents with 
“social practice” outside of school and enhance their social skills.

In terms of pursuing perfection. A lack of parental attention or 
guidance to the competitive mindset of adolescents may lead to 
unhealthy perfectionism, or excessive perfectionist strivings (i.e., the 
pursuit of perfection to achieve high performance standards), and 
high levels of perfectionist worry (i.e., the desire to achieve high 
performance standards). Hamachek (1978) argued that authoritarian 
parents’ high demands and low responses to adolescents tend to 
trigger this unhealthy perfectionism. Trigger this unhealthy 
perfectionism, whereas Sapieja et  al.'s (2011) study found that 
authoritative parents would build on their high demands on 
adolescents by further explaining the reasons for them and providing 
adequate support to assist their children in developing healthy 
perfectionism with a proper understanding of themselves. The role of 
parents in the pursuit of healthy perfectionism is also seen in shaping 
perceptions of adolescents’ approach to success and failure in sports. 
As adolescents combat challenges such as failure, fatigue, and injury 
in sport, parents can impart life lessons, proper morals, and social 
concepts that buffer their children from negative emotions associated 
with sport (Côté, 1999). Especially after failures or minor setbacks, 
parents can provide their children with encouragement or reframe the 
competitive experience, e.g., when adolescents encounter difficult 
sports skills to learn or lose in competitions, parents can provide them 
with the correct conceptualization of learning (step-by-step vs. 
building on strengths and weaknesses) or interpretation (today’s 
version of oneself is better than yesterday’s version of oneself), which 
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can lead to the development of correct view of “perfectionism” and 
provide support and help in facing difficulties in school, work and life 
(Dorsch et al., 2009).

In terms of fostering autonomy, Holt et al.’s (2009) exploration of 
parental involvement in sport and the development of autonomy in 
adolescents found that parental involvement in sport was a form of 
dedication that demonstrated “parental interest and involvement in 
their children’s lives.” These parental autonomy behaviors in sports 
parenting provided models for adolescents to follow in their daily 
lives. One adolescent commented that:

"They [parents] helped me a lot when I was younger, but they are 
starting to take a back seat and now I should have everything 
planned out for me [life, training, and games] like they did" 
(Burke et al., 2023).

However, it is important to be  wary that too much parental 
involvement can sometimes be  counterproductive and prevent 
children from becoming independent (Kramers et al., 2023). Instead 
of permissive and rejecting-neglecting parents who simply let their 
children do whatever they want, authoritative parents who interact 
with their children may be a good alternative to creating “boundaries” 
within which their children can make choices, thus fostering their 
children’s autonomy. In contrast, authoritarian parents have smaller 
“boundaries” while rejecting-neglecting and permissive parents have 
larger “boundaries” (Holt et al., 2009).

4 Parental role practices and actions 
in sport parenting reference

The results of the literature review revealed that depending on the 
situational nature of parental involvement in sport parenting, it was 
primarily on the field of play, on the way home, and in private spaces. 
These studies found that positive and negative sport parenting in 
various scenarios can play a significant role in a child’s motor 
development and personal growth. Therefore, parents need to control 
their behaviors and emotions in these scenarios in order to achieve 
effective sport parenting.

4.1 Parental sports parenting practices on 
the sports field

Whether at practice or during a game, youth often respond to 
their parents’ on-field behavior. Research suggests that parents focused 
on winning, punishing, or offering critical feedback tend to appear 
expressionless or angry in the stands. This can cause adolescents who 
are focused on this phenomenon to de-embed themselves from the 
game situation, reflect on the correctness of their actions, and become 
anxious or fearful. Adolescents who are in this state for an extended 
period can also have the negative effects extend into their lives, leading 
to cowering and fearfulness and the development of a negative 
personality (Elliott and Drummond, 2017). Other scholars have 
analyzed the impact of parental involvement on adolescents’ 
performance on the sports playing field and found that such parental 
performance can have a negative impact on adolescents. One of the 
interviewees recalled:

"I couldn't even look at my dad during a game, he always had a 
stern face and I  would rather they not be  on the golf course 
because it would just give me a lot of stress" (Burke et al., 2023).

However, if parents can give their children feedback with a nod or 
a smile when they look, it can be  extremely motivating and 
encouraging (Elliott and Drummond, 2017), as the adolescent 
respondent stated:

"I like it when my dad smiles at me and gives me a thumbs up, it 
makes me feel good" (Burke et al., 2023).

This positive feedback is effective in promoting willingness and 
focus in youth sport participation.

Second, the interactive process between parents and coaches, 
referees, fourth officials, or other parents can also influence 
adolescents’ sport performance (Knight and Holt, 2013a). For 
example, aspects such as parental dissatisfaction with coaching 
arrangements, resistance to coaching and fourth official calls, or 
dissatisfaction with other parents’ behavior (Elliott and Drummond, 
2017). The field staff commented on this by stating:

"Some parents they like to take care of everything, when you [the 
child] are on the practice field, they sort all the kid's stuff, make 
sure they [the child] have all the t-shirts, the gloves, the balls ready 
to go. But sometimes you see kids don't like that and they chase 
their parents away" (Burke et al., 2023).

This is mainly because some of the negative behaviors of the 
parents can create emotions such as shame and embarrassment in the 
adolescents, which in turn affects their athletic performance. It also 
makes adolescents accustomed to parental care, which is not conducive 
to later independent living. And, parents’ language during practices 
and games-such as yelling in the stands or criticizing their movements 
and tactics-often causes resentment and embarrassment among 
adolescents on the field (Dorsch et al., 2015). One adolescent stated:

“Sometimes when the game is going on in general, she [the 
mother] can be  a bit annoying. For example, she would keep 
yelling at me to get out of my position to get the ball. This is not 
in line with the coach’s tactics and makes me feel awkward” 
(Azimi and Tamminen, 2022).

Positive verbal behaviors, on the other hand, are shouting 
encouragement and cheering loudly, which has the potential to increase 
adolescents’ feelings of engagement. However, it has also been 
suggested that this can make some adolescents feel nervous (Bowker 
et al., 2009).

Beyond parental behavior on the field, negative sports parenting 
practices often manifest in excessive intervention in adolescents’ 
athletic decision-making, impacting their development. Parents may 
insist that their youth participate in higher age groups for greater 
technical competence. However, this “overlearning” can lead to 
untimely and early losses, potentially harming psychological 
perceptions of self-confidence and willingness to play sports. It may 
even significantly impact adolescents’ psychological development, 
resulting in introverted tendencies or low self-esteem (Wolfenden 
and Holt, 2005).
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On the other hand, some “demanding” and experienced parents, 
like authoritative and authoritarian ones, may frequently interfere 
with coaches’ decisions or change coaches due to personal stereotypes 
and short-term shortcomings in adolescents’ athletic performance 
(Holt and Knight, 2014). According to the research, such frequent 
coaching changes can undermine the authority of the coach’s identity 
role and the consistency of motor skill acquisition, so that adolescents 
may develop a contempt for coaches. Moreover, frequent exposure to 
different sport training styles may overwhelm adolescents. The 
unfavorable development of athletic talent and motor skill mastery 
have a greater negative impact (Eliasson, 2018). What’s more, in 
addition to the mastery of the technical aspects of sports, the influence 
of coaches on adolescents is also reflected in the quality of sports and 
technical style shaping. This is the result of long-term moistening of 
coaches, and frequent coaching changes will undermine this process 
and have negative impacts on the socialization process of adolescents 
such as haste and short-sightedness.

Therefore, parents need to focus on playing etiquette on the sports 
field, avoid providing technical or tactical advice (unless the parent is 
appropriately knowledgeable and the child has no other coaches), 
match nonverbal behaviors with supportive language (i.e., remain 
calm before and after the game rather than yelling), and be consistent 
throughout the game. Post-game comments focused on the 
participant’s effort and attitude rather than performance or outcome, 
providing practical advice to help youth prepare for and recover from 
the game (Knight et al., 2011).

4.2 Parental sports parenting practices on 
the way back to the house

Sports are often a topic of conversation for parents on their way to 
and from their youth’s participation in sports training. Parents usually 
take this opportunity to educate their children. To explore the natural 
process of this parent–child interaction, a researcher participated in 
these “private car conversations” by hitchhiking. It was found that the 
most common conversations in the car were about other roles such as 
teammates, coaches, and other parents, and consisted primarily of 
evaluations of other people’s as well as their own children’s performance 
in competitions, and technical and tactical choices made during games 
or practices (Thrower et al., 2022). To further explore positive parenting 
practices on the return journey, Tamminen et  al. (2022) counted 
communication during the sport participation journey and found that 
they had more non-sport conversations (28.5%) than sport topics 
(12.9%). In this case, parents’ performance of their children was 
dominated by praise for listening and paying attention, confidence in 
their children’s abilities, support for their children’s goals, responsive 
emotional support, and other aspects of their children’s care. Of course, 
this does not exclude that the content of their in-car conversations was 
altered by the researcher’s intervention (Tamminen et al., 2022).

It is important to note that these in-car discussions require parents 
to be able to use the ‘right’ practices. For example, for evaluating 
others, parents can communicate with their children objectively and 
rationally, and promptly resolve their children’s inappropriate 
evaluations of others and irrationality, or they can implant the seeds 
of objective thinking for their children by teaching them not to 
be controlled by their emotions, and even improve their interpersonal 

skills. For inappropriate technical and tactical choices, take reflective 
questions to get the child to join in the thinking and discussion. 
Instead of criticizing them in a violent manner, it will greatly 
contribute to the child’s intellectual development and personal 
competence, and will also effectively improve their ability to face and 
solve difficulties later in life (Sutcliffe et al., 2021).

“In addition, as adolescents grow older, they are more likely to 
resent in-car lectures by parents or to disapprove of their 
comments, and to make ‘silent protests’ through silence (59.0% 
incidence) (Tamminen et al., 2022).”

“Inappropriate conversational styles can even trigger the child to 
fear the return journey and even refuse to get on the bus due to 
fear of the return conversation (Tamminen et al., 2022).”

Overall, during the road trip to or back from athletic training, 
parents communicate their beliefs and values about athletic 
competition and provide their child with game experience and 
feedback. This short, enclosed place (in the car) usually provides an 
environment for parents and children to communicate openly, making 
the child more receptive to parental education, but it is also important 
to be mindful of the child’s feedback and attitudes, so as not to provoke 
rebelliousness, which can lead to counterproductive education (Holt 
and Knight, 2014). For this reason, parents need to consciously 
establish ways to communicate with their children, to understand 
their children’s state of mind and current thoughts, and to respond in 
a timely manner (Coates and Howe, 2023). In addition, parents also 
need to pay attention to the content of communication: 
communication between parents and children should be centered on 
the child’s attitude and effort in sports training and competition, 
rather than blaming and criticizing the child based on results and 
talent, so that the child does not become resistant to communication 
on the road (Gould et al., 2016). Moreover, reflective questions can 
be used to stimulate introspection and thinking in adolescents during 
the road trip, e.g., “What would you do if you were given another 
chance?” to motivate children’s intrinsic motivation for sport 
participation and to develop good reflective habits.

4.3 Parental sports parenting practices in 
private spaces

As parents are the guardians of their youth, the common areas 
of the home or the private spaces of the youth’s room can provide 
interactive environments for sports parenting beyond the playing 
field. Adolescents present different mindsets in different arenas, 
which can result in very different parental responses. For example, 
if they appear “weak” and “timid” in front of their parents, parents 
can provide unconditional love, encouragement, and praise, as well 
as other forms of emotional, tangible, or intangible information 
support. These positive parental practices may respond favorably to 
their life responses, for example, through an inclusive upbringing 
that allows them to maintain positive emotions such as confidence, 
friendliness, and optimism in their future work and schooling and 
to be protected from negative emotions (Knight et al., 2010). One 
adolescent, when frustrated, stated:
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"The most important thing for me was that they [parents] made 
me believe that I was loved, even if the golf [game] wasn't as good 
[as the scores] ...they cared about the golf but they cared more 
about me, and yeah, that made me feel great...that made me more 
comfortable. I know that no matter what happens to me, when 
I come home, I'm still loved" (Burke et al., 2023).

However, if parents are overly focused on athletic performance 
rather than their youth’s growth in sports, this may intentionally or 
unintentionally create psychological stress for them. This leads to a 
loss of confidence in their athletic training or competition, and may 
even affect their future growth by making them feel anxious or 
depressed (Knight et al., 2016). For example, aspects such as constantly 
talking about parents’ financial contributions and time commitments 
at home or even at dinner; having unrealistic expectations of athletic 
performance; and regularly criticizing their child’s performance on the 
athletic field (Knight et  al., 2016). If parents view the time and 
resources they give to their children’s participation in sports, such as 
driving them to and from their games, watching them play, and 
providing them with financial support, as sacrifices they make 
themselves, it can similarly have a significant impact on causing 
psychological stress in youth (Dorsch et al., 2009).

Additionally, studies have shown a strong correlation between the 
frequency of sports topics discussed in private spaces and adolescents’ 
psychology and age (Kovács et al., 2022). As motor skills grow, the 
psychological pressure on parents increases due to higher financial 
expenses. This stress is often transferred to adolescents in private space 
exchanges and becomes a shared stressor (Kovács et al., 2022). For this 
reason, there have been calls from researchers that this should 
be taken seriously to increase parental involvement and the effects 
produced by their practices to avoid counterproductive effects (Knight 
et al., 2016). Parents need to work with a sport psychologist to learn 
to cope with issues arising from their adolescent’s psychological and 
age-related development or to improve relevant psychological skills to 
help them make timely adjustments to their own behaviors and 
strategies in sport parenting (Knight and Holt, 2013b). For example, 
when children are not awakening to the desire to win or lose in the 
early stages of sport participation, it is important not to overemphasize 
winning and performance at home or in other private spaces. Rather, 
focus on whether they show interest in the program in their daily lives 
and the benefits of the sport to their individual growth (Fry and Duda, 
1997). And it is important to be attentive to the child’s view of self in 
these private spaces and to help them adjust to poor training results, 
lost competitions, and so on.

4.4 Being a right parent: improving the 
effectiveness of sports parenting

In summary, existing research has confirmed that parental 
involvement in sports parenting has a key role in the growth and 
development of adolescents, which requires them to regulate their 
behavior in all contexts of the participation process, such as the sports 
field, the playing field, and the private space(Mallett et al., 2024).

Parents also need to find an appropriate level of involvement, 
as they play different roles at different stages of their children’s 
lives. The stage of youth sports development is closely related to 
parental involvement in sports parenting practices and should also 

have different involvement practices (Rathi et  al., 2024). For 
example, as a child’s motor skills develop and parents are no 
longer able to coach, they may need to redefine their role and 
move to a supportive role, beginning to partner with the coach in 
education. It is important not to intervene blindly based on one’s 
own ‘experience’ with the young person, as this can lead to 
undesirable consequences (Mallett et  al., 2024). In addition, 
parents should continually adapt their child’s role by encouraging 
them to try different programmes at different stages. They should 
even support them when they make mistakes and help them to 
adapt and develop through unconditional support. However, 
children should not be too actively involved in competitions or 
training that are out of their age group, such as expecting them to 
excel in older age groups or to train or play on full-size courts and 
show immediate improvement. Or perhaps they change coaches 
cautiously, trusting their coach to deliver long-term results rather 
than overreacting to short-term wins and losses. On this basis, 
parents can provide effective intervention and guidance in their 
children’s sports participation and get sports parenting right.

5 Conclusion

The important influence of parents in intervening in their 
children’s sport participation was reflected in a review and summary 
of 39 papers included in the study. Most of the published research 
suggests that different types of parents in sport parenting can have a 
positive effect on children’s sport participation in terms of effective 
financial and emotional support, or a negative effect in terms of 
children’s fear of competition and reluctance to participate in training, 
because of their attitudes and behaviors toward their children. For 
example, authoritative parents may have a positive effect such as 
fostering correct perceptions and personal behaviors of sport 
participation in their children because of their more impartial attitude 
and respect for their children’s wishes. On the other hand, 
authoritarian parents will have a negative effect on their children’s 
participation because of their authoritarian attitude and disregard for 
their children’s ideas, which may lead to the development of negative 
sports emotions and habits, and a fear of sports training. In addition, 
this study explores how parents should parent in sport through the 
specific practices of three different scenarios: the ‘sports field’, ‘on the 
way home’ and ‘private space’. For example, on the sports field, parents 
should pay attention to their children’s mental state and provide them 
with timely encouragement and support instead of criticizing and 
blaming them for their performance, and so on. All of these provide 
theoretical and practical guidance for parents to achieve optimal 
parenting outcomes through sport activities.

It should be  noted, however, that since most of the existing 
research has focused on developed countries such as Europe and the 
United States, few scholars have focused their research perspectives 
on the diverse phenomena that exist in different cultural settings such 
as Asia and Africa. As a result, further research is needed to 
complement the parental sport parenting practices identified in this 
study. On the one hand, it is necessary to consider the differences in 
children’s personal perceptions, mental capacity, and physical fitness 
in different cultural contexts. On the other hand, the role of parents 
also varies considerably between countries in terms of culture and 
economic level. Under the combined influence of these two situations, 
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we need to consider in the future how parental involvement in sport 
parenting may differ in the same situation under the influence of 
different socio-cultural factors in different regions. For example, the 
different effects of the same stressors on parents and children in 
different cultural contexts. Or the differences in parents’ expectations 
of their children’s sport participation in these different 
cultural contexts.

It is also important to note that “parent” is not a complete entity. 
The two roles of father and mother have different influences on the 
promotion of children’s participation in sport. This influence is based 
on different gender constructions, where individuals with different 
gender identities may have different role identities and carry different 
social expectations. For example, in the current social culture, the role 
of the father or mother should be  more important in the 
implementation of sport parental activities. At the same time, for 
children of different sexes, there seems to be a need to consider their 
gender differences and the resulting differences in personality and 
needs. Therefore, future research should also consider the different 
combinations of sport parenting between parents and children from 
different gender perspectives.
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The impact of physical activity on 
social anxiety among college 
students: the chain mediating 
effect of social support and 
psychological capital
Yiran Deng  and Xianliang Wang *

School of Physical Education, Shandong University, Jinan, China

Objective: As a topic of widespread concern in the fields of mental health 
and public health, social anxiety has many negative impacts on the physical 
and mental health of contemporary college students. Therefore, this study 
aims to provide new ideas for solving the problem of social anxiety among 
college students by exploring the potential mediating role of social support and 
psychological capital in the relationship between physical activity and social 
anxiety.

Methods: A cross-sectional survey was conducted on 874 college students from 
five universities in Shandong Province. Various self-report tools such as physical 
activity rating scale, social support scale, positive psychological capital scale, 
and social anxiety scale were used to collect information needed for this study. 
Related data. Use this to conduct descriptive statistical analysis, correlation 
analysis, and mediation effect analysis.

Results: The results showed that physical activity was significantly positively 
correlated with college students’ social support (r  =  0.354, p  <  0.01) and 
psychological capital (r  =  0.448, p  <  0.01), and social support was significantly 
positively correlated with psychological capital (r  =  0.556, p  <  0.01), the above 
three are significantly negatively correlated with social anxiety (r  =  −0.326, 
−0.381, −0.432, p  <  0.01); the mediation effect analysis shows that physical 
activity has a significant direct effect on college students’ social anxiety The 
effect value is −0.136, accounting for 43.31% of the total effect; social support 
and psychological capital both play a separate mediating role between physical 
activity and social anxiety among college students, with effect values of −0.064 
and −0.073 respectively, accounting for the total effect. 20.38, 23.25%, and also 
played a chain intermediary role, with an effect value of −0.041, accounting for 
13.05% of the total effect.

Conclusion: Current research shows that physical activity can not only directly 
reduce social anxiety among college students, but also indirectly alleviate social 
anxiety among college students by increasing the level of social support and 
psychological capital. This has important reference significance for helping 
college students in China and even around the world overcome social anxiety.
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1 Introduction

Social anxiety refers to an overt and extreme fear of embarrassment 
or negative evaluation during social interactions (Watson and Friend, 
1969; Heimberg et  al., 1999). Social anxiety will not only have a 
negative impact on an individual’s study, life and normal social 
interactions, but also lead to the complication of other mental 
disorders, seriously damaging an individual’s quality of life and life 
and health (Li et al., 2020a). It is the third most common cause of 
illness after depression and alcohol dependence. Mental disorders are 
common, with lifetime prevalence rates as high as 12% (Stein et al., 
2017). For college students who are in the adaptive transition stage 
from teenagers to adults, they not only need to face the psychological 
impact of identity change, but also need to properly coordinate the 
cross-balance between academics, life and interpersonal relationships, 
and pressure from many aspects And the numerous social evaluation 
issues in college life may make college students more likely to have real 
or imagined fears of embarrassment, leading to frequent social anxiety 
symptoms (Russell and Topham, 2012). According to relevant surveys, 
about 10–33% of college students have symptoms of social anxiety, 
and this rate is increasing year by year (Russell and Shaw, 2009; Russell 
and Topham, 2012; Zhang et al., 2020). Previous studies have begun 
to focus on overall psychological health issues among college students, 
including social anxiety, but only a few have conducted in-depth 
investigations into the developmental trajectories of anxiety, stress, 
and related issues among college students (Liu et al., 2023). Currently, 
research on the psychological health of Chinese college students has 
started to use longitudinal data to elucidate causal relationships and 
trends. This not only clarifies that psychological issues such as anxiety, 
stress, and depression among college students are dynamic processes 
with heterogeneity among different groups but also reveals the 
significant role of factors such as social support and self-esteem in 
addressing these psychological issues among college students (Liu 
et al., 2023; Cao and Liu, 2024). Although the aforementioned studies 
have made some contributions to preventing and overcoming 
psychological health issues among college students, their focus has 
been primarily on internal individual factors. Therefore, continuing 
to explore the psychological factors influencing college students’ social 
anxiety and finding effective external means to reduce their social 
anxiety remains a pressing and focal issue that needs attention and 
resolution. Therefore, continue to explore the psychological factors 
affecting college students’ social anxiety and to find effective external 
means to effectively reduce their social anxiety are still the focus of 
urgent attention and solution at present.

1.1 Physical activity and social anxiety

As an effective means to promote the mental health 
development of college students, physical activity has a certain 
effect on alleviating social anxiety (Schumacher Dimech and 
Seiler, 2010). The factors that affect college students’ social anxiety 
are relatively complex. Previous studies have mainly explored and 
analyzed the role of individual cognitive factors such as peer 
relationships and subjective well-being on social anxiety (Holt and 
Espelage, 2005; Shang et  al., 2023) Although these factors are 
important, practical and effective flexible intervention cannot 
be  carried out. This is This limits the generalizability of the 

research results to some extent. However, more and more scholars 
have noticed that it is not enough to focus only on the impact of 
individual cognitive factors on social anxiety. According to the 
social cognitive behavioral model and self-decision-making 
theory, physical activity can meet the basic psychological needs of 
individuals and improve individual cognitive level to ensure their 
mental health development, which provides effective evidence for 
physical activity as an external factor to alleviate social anxiety 
(Crick and Dodge, 1994; Brunet and Sabiston, 2009). A study 
shows that the amount of exercise can significantly affect students’ 
social anxiety levels, confirming that physical activity can be an 
effective means to prevent social anxiety (Brunet and Sabiston, 
2009). A recent study also showed that using physical activity as 
the main intervention method will significantly reduce the level 
of social anxiety in college students (Zhang and Liu, 2017). In 
view of this, the above studies provide reasonable evidence for 
physical activity to prevent and alleviate social anxiety, but the 
underlying mechanism of how physical activity affects social 
anxiety remains to be explored. Therefore, this study proposes the 
first hypothesis:

H1: Physical activity can significantly and negatively predict social 
anxiety among college students.

1.2 The mediating role of social support

Social support refers to the support provided by the outside world 
to help individuals overcome the stress they face (Lubis et al., 2022). 
Social support comes from many aspects, including family support, 
material support, spiritual support, peer support, etc. A good level of 
social support will help individuals build strong self-confidence and 
encourage individuals to reasonably handle various events in daily life 
and carry out effective activities. Social interactions. Relevant research 
shows that social support is an important factor in improving an 
individual’s perception of the controllability of events. The definition 
of social anxiety emphasizes that uncontrollability and negative 
evaluation of environmental changes are the main causes of individual 
anxiety, and perceived social support provides important help for 
individuals to overcome this anxiety (Schmid et  al., 2015). 
Additionally, one study showed that individuals with lower levels of 
social support are more likely to develop anxiety and depression 
(Zhou et al., 2013). College students can receive psychological support 
from family members, friends, and other sources, and this type of 
support can serve as positive psychological resources for college 
students to cope with social anxiety (Liu et al., 2023). Therefore, the 
existing literature shows that the level of social support is an important 
factor in college students’ resistance to social anxiety (Vodermaier and 
Linden, 2019), and social support may play a mediating role in the 
relationship between other factors and social anxiety (Zhang et al., 
2017). Therefore, in order to explore the impact mechanism of 
physical activity on social anxiety among college students and 
determine the potential role of social support, this study proposed the 
second hypothesis:

H2: Social support plays a mediating role between physical 
activity and social anxiety among college students.
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1.3 The mediating role of psychological 
capital

Psychological capital refers to a positive psychological state of an 
individual, which provides corresponding psychological resources 
for individuals to effectively cope with changes in the complex 
external environment (Wang et al., 2017). From the perspective of 
the cognitive-behavioral model of social anxiety and the stress-
buffering hypothesis, the causes that affect an individual’s social 
anxiety usually come from the individual’s perception of whether the 
social situation is controllable. Positive psychological capital can 
buffer the individual’s nervousness and negative evaluation in 
unfamiliar situations. The social anxiety caused makes them adapt 
to changes in the external environment more quickly (Fu et al., 2012; 
Heimberg et al., 2014). This suggests that psychological capital may 
play an important role in alleviating social anxiety. Research shows 
that positive construction of psychological resources can improve an 
individual’s perception of the controllability of the environment and 
events (Hill and Hamm, 2019). Looking back at the definition of 
social anxiety, the uncontrollability or negative evaluation of the 
social interaction process is precisely the root cause of social anxiety 
in individuals. This explains the rationality of psychological capital 
alleviating social anxiety. Physical activity has been widely 
recognized as a green and effective means to improve the 
psychological capital level of college students and ensure their 
mental health development. Li et  al. (2020b) explored the 
relationship between physical activity, psychological capital and 
social anxiety among left-behind children and found that physical 
activity can not only directly affect social anxiety, but also have an 
indirect effect on social anxiety through the mediating effect of 
psychological capital. However, whether this relationship exists 
among college students remains to be explored. Therefore, this study 
proposes the third hypothesis:

H3: Psychological capital plays a mediating role between physical 
activity and social anxiety among college students.

1.4 The chain mediating role of social 
support and psychological capital

Previous empirical studies have made preliminary explorations 
into how physical activity affects social anxiety. However, previous 
studies have focused more on the mediating role of either social 
support or psychological capital in the relationship between physical 
activity and social anxiety. There has been no analysis of social 
support and social anxiety. Psychological capital is also included as 
a mediating variable in the path model study of the impact of 
physical activity on social anxiety. The social support buffering 
theory points out that social support can reduce the stress perceived 
by individuals and promote their social adaptation and mental health 
development (Yang et al., 2020; Wang and Li, 2022). This shows that 
social support can significantly predict an individual’s level of 
psychological capital. Then, physical activity has a positive impact on 
an individual’s level of social support, and social support is closely 
related to psychological capital, and psychological capital can 
significantly and negatively predict social anxiety. Therefore, this 
study believes that physical activity is effective in preventing and 

alleviating social anxiety among college students. There may be an 
indirect path of physical activity→social support→psychological 
capital→social anxiety. Therefore, this study proposes the 
fourth hypothesis:

H4: Social support and psychological capital play a chain 
mediating role between physical activity and social anxiety among 
college students.

To sum up, this study took college students as the research object 
to explore the relationship between physical activity, social support, 
psychological capital and social anxiety among college students. The 
hypothetical model is shown in Figure 1.

2 Materials and methods

2.1 Participants

This study used the convenience sampling method to distribute 
questionnaires offline in 5 universities in Shandong Province. All 
subjects participated voluntarily, and after obtaining their informed 
consent, trained staff uniformly guided them in filling out the 
questionnaires. A total of 1,005 surveys were collected, and 
subsequently, exclusion criteria were established based on reliability, 
sensitivity, and operational principles. The criteria for excluding 
invalid surveys are as follows: Firstly, Incomplete provision of 
personal basic information. Secondly, Selection of options in 
questions that entirely lack logical coherence, displaying clear logical 
errors. Thirdly, More than 80% of responses being identical, 
indicating a clear pattern of consistent answering. Fourthly, More 
than 10 instances of missing answers throughout the entire survey. 
Fifthly, Responses not meeting the specified requirements, 
demonstrating a phenomenon of answering questions that were not 
asked. Sixthly, Selecting two or more options for single-
choice questions.

After excluding invalid questionnaires based on the above 
criteria, a total of 874 valid questionnaires were collected 
(86.96%). Among them, 482 are boys (55.15%) and 392 are girls 
(44.85%); 587 are only children (67.16%) and 287 are not only 
children (32.84%); 200 are freshmen (22.88%) and 324 are 
sophomores (37.07%), 224 juniors (25.63%), and 126 seniors 
(14.42%).

2.2 Measures

2.2.1 Physical activity
Physical activity level was measured using the Physical Activity 

Rating Scale (PARS-3) (Liang, 1994). which mainly consists of three 
items: exercise intensity, exercise frequency, and duration of each 
exercise. The Likert 5-point scoring method was used to calculate 
the total score. It measures the amount of individual exercise. The 
higher the score, the greater the amount of physical exercise. The 
formula for calculating the total score is: physical activity 
level = exercise intensity × (exercise duration  - 1) × exercise 
frequency. Score range is 0–100. The Cronbach’s α of this scale in this 
study was 0.896.
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2.2.2 Social support
The social support scale developed by Zimet et al. (1988). This 

scale has 12 items in total, including three dimensions: family support, 
friend support and other support. It adopts a 5-point Likert scoring 
method (1 = completely dissatisfied, 5 = completely satisfied). The 
higher the total score, the better the individual has achieved. The more 
social support there is. The Cronbach’s α of this scale in this study 
was 0.838.

2.2.3 Psychological capital
The positive psychological capital scale compiled by Zhang et al. 

(2010). was used. This scale has a total of 26 items, including 4 
dimensions: self-efficacy, optimism, hope, and resilience. It adopts a 
7-point Likert scoring method (1 = not at all, 7 = Completely 
consistent), the higher the total score, the higher the level of 
psychological capital of the individual. The Cronbach’s α of this scale 
in this study was 0.934.

2.2.4 Social anxiety
Social anxiety uses the Social Anxiety Scale developed by 

American psychologist La Greca and Lopez (1998). Chinese scholar 
Zhu Haidong translated and revised the scale in 2008 and has been 
widely used in related research in the Chinese cultural context. This 
scale has 13 items in total, including fear of negative evaluation, 
social avoidance and annoyance in general/unfamiliar 
environments. It adopts a 5-point Likert scoring method 
(1 = completely inconsistent, 5 = completely consistent). The higher 

the total score, the higher the total score. The more severe the 
individual’s social anxiety is. The Cronbach’s α of this scale in this 
study was 0.947.

2.3 Data analysis

First, SPSS 20 was used to conduct descriptive statistics, 
reliability and validity testing, correlation analysis, and regression 
analysis on the data. Secondly, the mediation effect was analyzed 
through Model 6 in the SPSS process 3.3 macro program compiled 
by Hayes, and the Bootstrap (5,000 times) method was used to test 
the mediation effect.

3 Results

3.1 Common method bias tests

Because this study uses offline self-reporting to collect data, it is 
necessary to conduct a common method bias test on the relevant data. 
First, some procedures such as reverse scoring items and anonymous 
measurement were set up during the testing process to reduce common 
method bias. Secondly, Harman’s single factor test was used to check 
common method bias. The results showed that a total of 10 factors had 
characteristic roots greater than 1, and the variance explanation rate of 
the largest common factor was 18.64%, which was far lower than the 
critical value of 40%, indicating that this study was not sufficient. There 
is significant common method bias (Podsakoff et al., 2003).

3.2 Descriptive statistics and correlations

Pearson correlation analysis was used to explore the correlation 
between physical activity, social support, psychological capital and 
social anxiety. As shown in Table 1, there is a significant positive 
correlation between college students’ physical activity, social support, 
and psychological capital; there is a significant negative correlation 

FIGURE 1

Hypothetical model.

TABLE 1 Descriptive statistics and related analysis of each variable.

Variable −x  ±  s PA SS PC SA

PA 21.44 ± 21.80 –

SS 39.62 ± 7.94 0.354** –

PC 89.66 ± 19.12 0.448** 0.556** –

SA 34.93 ± 14.01 −0.326** −0.382** −0.432** –

PA, Physical Activity; SS, Social Support; PC, Psychological Capital; SA, Social Anxiety; *p < 
0.05; **p < 0.01; ***p < 0.001.
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between college students’ social anxiety and physical activity, social 
support, and psychological capital.

3.3 The mediating effects analysis

Research has shown that gender and age can influence 
psychological health issues such as anxiety and stress among college 
students (Liu et al., 2023). After setting gender and grade as control 
variables, the mediating effects of social support and psychological 
capital on the relationship between physical activity and social anxiety 
among college students were tested. Model 6 in the SPSS process 3.3 
macro program compiled by Hayes was used to repeat sampling 5,000 
times and calculate the 95%CI at the same time. The regression results 
are shown in Table  2: Physical activity of college students can 
significantly negatively predict social anxiety (β = −0.314, p < 0.001), 
significantly positively predict social support (β = 0.205, p < 0.001) and 
psychological capital (β = 0.205, p < 0.001) (β = 0.185, p < 0.001); social 
support can significantly and positively predict psychological capital 
(β = 0.507, p < 0.001); when physical activity, social support and 
psychological capital simultaneously predict social anxiety, social 
support (β = −0.311, p < 0.001) and psychological capital (β = −0.395, 
p < 0.001) can both significantly and negatively predict social anxiety. 
At this time, the negative prediction of physical activity on social 
anxiety is still significant (β = −0.136, p < 0.001), which indicates that 
the chain mediating role of social support and psychological capital 
between physical activity and social anxiety among college students 
is established.

After further conducting mediation effect analysis, the results are 
shown in Table 3 and Figure 2. The direct effect of physical activity on 
social anxiety among college students is −0.136, and the confidence 
interval does not include 0, indicating that the direct effect is 
significant, accounting for 43.31% of the total effect; the total indirect 
effect value is −0.178, and the confidence interval does not include 0, 

indicating that social support and the mediating effect of psychological 
capital between college students’ physical activities and social anxiety 
is significant. Accounting for 56.68% of the total effect. Among them, 
the path effect value using social support as the mediating variable is 
−0.064, 95%CI = [−0.093, −0.039]; the path effect value using 
psychological capital as the mediating variable is −0.073, 
95%CI = [−0.101, −0.048]; while using social support and 
psychological capital as mediating variables, the chain mediation path 
effect value is −0.041, 95%CI = [−0.056, −0.027]. It can be seen that 
the above three indirect effect paths are all significant.

4 Discussion

4.1 The impact of physical activity on social 
anxiety among college students

The results of the study found that physical activity was significantly 
negatively correlated with college students’ social anxiety, and after 
incorporating mediating variables, the negative predictive effect of 
physical activity on college students’ social anxiety was still significant, 
that is, as the amount of activity increased, the level of social anxiety 
increased significantly. Decrease, assuming H1 is true. The results of this 
study are consistent with previous studies (Brunet and Sabiston, 2009). 
Their study showed that the amount and time of exercise are positively 
related to the mental health of adolescents, and after controlling for 
gender variables, physical activity can significantly reduce social anxiety. 
Physical exercise is an important part of college students’ campus life. 
Regular participation in sports can improve self-confidence and ability 
to resist frustration. The cooperation and communication brought 
about by team sports can encourage individuals to acquire good social 
skills, thereby improving social abilities to maintain appropriate 
interpersonal relationships (Yang and Xiang, 2021). The occurrence of 
social anxiety is the comprehensive result of the interaction of internal 

TABLE 2 Regression analysis of chain mediation model of social support and psychological capital.

Outcome variable Predictor variable R R2 F β t

SA PA 0.329 0.108 35.273*** −0.314 −10.156***

Gender −0.096 −1.354

Grade −0.005 −0.134

SS PA 0.356 0.126 41.958*** 0.205 11.192***

Gender −0.044 −1.041

Grade 0.011 0.503

PC PA 0.622 0.387 136.941*** 0.185 10.110***

SS 0.507 16.041***

Gender 0.085 2.159**

Grade 0.030 1.521

SA PA 0.483 0.233 52.796*** −0.136 −4.185***

SS −0.311 −5.160***

PC −0.395 −6.937***

Gender −0.085 −1.286

Grade 0.013 0.378

PA, Physical Activity; SS, Social Support; PC, Psychological Capital; SA, Social Anxiety; *p < 0.05; **p < 0.01; ***p < 0.001.
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and external factors related to the individual. When an individual is 
unable to handle emergencies and lacks effective means to deal with 
negative evaluations, social anxiety manifestations such as social 
avoidance and social phobia are likely to occur. People who often 
participate in sports Active college students have strong psychological 
resilience and perseverance, which are enough to resist the intrusion of 
social anxiety triggers from internal and external sources, and prevent 
and alleviate the occurrence of social anxiety.

4.2 Separate mediating effects of social 
support and psychological capital

The research results show that physical activity not only directly 
and negatively predicts social anxiety among college students, but also 
has an indirect impact on social anxiety through the mediating role of 
social support and psychological capital. Hypotheses H2 and H3 are 
established. Physical activity reduces social anxiety among college 
students by increasing their levels of social support, a result consistent 
with existing research (Calsyn et al., 2005). Research also indicates 
that positive peer relationships provide important social support for 
college students in their academic and personal lives. According to the 
ecological systems theory of human development, family and peers 
are two significant systems influencing an individual’s development. 
If one system is no longer as active, other systems will compensate and 

play a more crucial role (Hertler et al., 2018; Liu et al., 2023). Newly-
adult college students often have reduced contact with their parents 
after entering university, resulting in decreased psychological support 
from the family. Therefore, peer relationships become a crucial 
assurance for them to reduce social anxiety (Cavanaugh and Buehler, 
2016). Physical exercise can exactly increase the opportunities for 
college students to interact with other peers. For example, team sports 
activities not only provide good training opportunities for cultivating 
college students’ interpersonal communication skills, but also provide 
opportunities for developing high-quality peer relationships and 
obtaining more social support. Provides favorable conditions, thereby 
reducing an individual’s level of social anxiety (Baskin et al., 2015). 
This result provides a new perspective for exploring the impact of 
physical activity on social anxiety, suggesting the important role of 
social support as a mediating variable in alleviating social anxiety 
among college students.

Psychological capital is an important protective factor for college 
students’ emotional problems (Kwok et al., 2015). Good psychological 
quality is an important prerequisite for college students to reduce their 
susceptibility to negative evaluations from all aspects, and psychological 
capital is an important part of this quality (Fan et al., 2018b). Self-
efficacy in psychological capital can help enhance individual self-
confidence and reduce the negative interference from external negative 
evaluations (Fan et al., 2018a); optimism and resilience are important 
personality traits that affect social anxiety (Dolcos et al., 2016), which 

TABLE 3 Analysis of the mediating effects of body image and psychological capital.

Model effect Effect size Boot SE 95%CI Effect proportion

LLCI ULCI

Total effect −0.314 0.031 −0.374 −0.253

Direct effect: PA → SA −0.136 0.032 −0.199 −0.072 43.31%

Total indirect effect −0.178 0.018 −0.215 −0.143 56.68%

PA → SS → SA −0.064 0.014 −0.093 −0.039 20.38%

PA → PC → SA −0.073 0.013 −0.101 −0.048 23.25%

PA → SS → PC → SA −0.041 0.007 −0.056 −0.027 13.05%

PA, Physical Activity; SS, Social Support; PC, Psychological Capital; SA, Social Anxiety.

FIGURE 2

Chain mediation model.
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can help college students find ways to vent their emotions in a timely 
manner and resolve problems when social anxiety occurs. The sense of 
discomfort is to enhance psychological recovery (Stanley and Mettilda 
Bhuvaneswari, 2016); the sense of hope starts from eliminating the 
sense of helplessness and fear in the process of social interaction, 
helping individuals to establish communication expectations and 
establish social interaction expectations (Peh et al., 2017). In real life, 
not only do the external environment and personal psychological traits 
play a regulatory role in social anxiety respectively, but personal 
psychological traits often act as mediating variables. For example, 
physical activity can help individuals obtain high-quality peer 
relationships to obtain more psychological support, improve 
psychological capital levels, and thereby reduce social anxiety 
(Seabrook et al., 2016). This shows that psychological capital plays an 
obvious mediating and supporting role as an important coping 
resource to resist negative feedback and social pressure in the intrinsic 
mechanism of physical activity affecting social anxiety.

4.3 The chain mediating role of social 
support and psychological capital

In addition, this study also found that social support and 
psychological capital play a chain mediating role between physical 
activity and social anxiety among college students, and hypothesis H4 
is established. Social support can positively predict psychological 
capital. Compared with low levels of social support, individuals with 
high levels of social support show higher levels of psychological capital, 
which is consistent with the results of this study (Zhao, 2023). On the 
one hand, the main mechanism through which psychological capital 
affects individual social anxiety is to comprehensively improve the 
individual’s ability to offset the influence of adverse factors in the social 
process from the four aspects of self-efficacy, optimism, resilience and 
hope, and reduce the probability of social distress. In this process, 
social support, as an important part of self-cognition evaluation, plays 
a key role in building a high level of psychological capital. On the other 
hand, an individual’s self-understanding not only comes from self-
examination, but also from feedback during interactions with others. 
Insufficient interaction or feedback errors will lead to limitations in 
individual self-understanding, resulting in self-doubt and further 
development. For socially anxious behaviors. Bias theory suggests that 
when performing physical activities, individuals can pay more attention 
to their own health and external image to control the impression they 
leave on others while meeting their needs for interaction with the 
outside world, and quickly cultivate positive perceptions of social 
support. Do your best to correct cognitive biases and self-doubt to 
maintain high levels of psychological capital to deal with social anxiety 
(Li and Feng, 2013; Li et al., 2015). Therefore, including social support 
and psychological capital as chain mediating variables in the study 
provides a new perspective for exploring the potential mechanism by 
which physical activity affects social anxiety among college students.

5 Research significance, limitations 
and future research

Although existing research has achieved certain results on how 
physical activity affects social anxiety, most scholars prefer to examine 

the single role of body image or psychological capital. This study 
incorporates social support and psychological capital into the path 
model of the impact of physical activity on social anxiety. Based on 
empirical testing, it attempts to discuss the complex effects of physical 
activity, social support, and psychological capital on preventing and 
alleviating social anxiety. It not only provides Further exploring the 
mechanism by which physical activity reduces social anxiety among 
college students provides empirical reference and theoretical support. 
It also has certain practical significance in guiding college students to 
pay attention to perceived social support and improve their 
psychological capital levels to cope with social anxiety.

In summary, after clarifying the relationship between physical 
activity, social support, psychological capital, and social anxiety 
among college students, this study proposes corresponding 
suggestions from the following three aspects.

Firstly, emphasize the significant role of various forms of physical 
activity in addressing mental health issues among college students. 
Individuals should maintain a positive and proactive attitude in their 
college lives, regulating their life and work rhythm by engaging in 
activities such as joining sports clubs, participating in travel activities, 
and taking part in sports competitions to avoid falling into self-
isolation and self-doubt. Particularly, it is essential to emphasize 
participation in team sports activities, such as group cycling, 
basketball and soccer matches, and group hiking. Team sports 
activities can serve as an important means of communication and 
interaction with the outside world, helping college students enrich 
their leisure time, build social networks, and overcome mental health 
issues such as social anxiety.

Secondly, emphasize the critical role of internal cognitive factors 
such as social support and psychological capital in addressing mental 
health issues among college students. External interventions are 
undoubtedly important, but the ultimate effectiveness depends on 
internal cognition. Therefore, college students can record their daily 
work and life experiences and carefully reflect on them. Through 
reflection and meditation, they can engage in self-psychological health 
education and strengthen their psychological resilience, continuously 
cultivating positive psychological capital such as perseverance, 
optimism, and self-efficacy. This not only greatly benefits individual 
growth but also enhances the effectiveness of external interventions, 
further alleviating social anxiety and improving mental health 
among individuals.

Thirdly, be proficient in utilizing advanced scientific technologies 
such as artificial intelligence to conduct more precise screening and 
prevention of mental health issues among college students. With the 
rapid development of the internet, an increasing number of artificial 
intelligence online technologies are being applied in the quality of 
college students’ mental health, including some technologies 
combined with cognitive behavioral therapy. For example, applications 
like MoodKit, MoodPrismying, etc., can provide users with instant 
interventions based on cognitive behavioral therapy through 
smartphones, thereby enhancing users’ subjective well-being and 
effectively alleviating mental health problems including social anxiety. 
College students, as the most open-minded group, can conduct self-
diagnosis and early intervention through such advanced information 
technologies, preventing and overcoming potential mental 
health risks.

Moreover, schools and society should take strong measures to 
conduct activities such as college students’ mental health 
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self-examination, identify college students with mental health issues, 
and provide personalized interventions and treatments based on their 
specific situations.

However, this study still has the following shortcomings: First, 
the sources of subjects are too single. Future research should expand 
the sample scope to verify the generalizability of the research results; 
second, the mediating variables are not fully included, and the 
explanation for physical activity’s reduction of social anxiety is 
limited. Future research should consider more different predictor 
variables to further reveal the potential paths through which physical 
activity affects social anxiety; third, this study is a cross-sectional 
study, and longitudinal follow-up experiments are needed in the 
future to study the causal relationship between the variables. Multi-
level and comprehensive exploration of the mechanism of physical 
activity in preventing and alleviating social anxiety among 
college students.

6 Conclusion

This study aimed to examine the relationship between physical 
activity, social support, psychological capital and social anxiety, 
especially whether social support and psychological capital mediate 
the relationship between physical activity and social anxiety. Finally, 
the following conclusions are drawn: (1) Physical activity can reduce 
and alleviate the social anxiety problem of college students. (2) Social 
support and psychological capital not only play a separate mediating 
role between physical activity and social anxiety, but also have a chain 
mediating role. Therefore, being actively engaged in physical activity 
will be one of the effective means for college students to effectively 
overcome the problem of social anxiety, and it can also help them 
develop healthy exercise habits in their future lives. It is worth noting 
that the results of this study should be proven through other cross-
sectional or longitudinal studies, or even experimental studies, to fully 
ensure its reliability.
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Adolescent mental health 
interventions: a narrative review 
of the positive effects of physical 
activity and implementation 
strategies
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Fugao Jiang 1*
1 Department of Physical Education, Qufu Normal University, Jining, China, 2 Langfang Traditional 
Chinese Medicine Hospital, Langfang, China

Introduction: The psychological well-being of adolescents is a global concern 
due to increasing societal pressures and mental health issues. Physical activity is 
known to enhance physical health and has potential benefits for mental health, 
including reducing symptoms of anxiety and depression, boosting self-esteem, 
and improving social skills. This narrative review explores how physical activity 
can serve as an intervention to help adolescents manage psychological stress 
and prevent mental health issues.

Methods: An extensive literature search was conducted using databases such as 
PubMed, PsycINFO, Web of Science, and Scopus. Keywords included “adolescent 
mental health,” “physical activity,” “psychological intervention,” “types of 
exercise,” “anxiety,” “depression,” “self-esteem,” “social skills,” and “emotional 
regulation.” Studies were included based on relevance, peer-reviewed status, 
and involvement of adolescent populations. Data were extracted and analyzed 
qualitatively, focusing on the psychological impacts of different types of physical 
activity. Sixty one articles were eventually included.

Results and conclusion: The review identified multiple studies highlighting 
the positive effects of various physical activities on adolescent mental health. 
Aerobic exercises were found to improve mood and cognitive function, 
strength training reduced depressive symptoms and increased self-efficacy, 
team sports enhanced social skills and a sense of community, and mind–body 
practices like yoga and tai chi improved stress management and emotional 
regulation. The findings suggest that physical activity can play a significant role 
in promoting adolescent mental health. Implementation strategies in school 
and community settings, including integrating physical activity into school 
curricula, offering diverse activity options, training professional instructors, 
encouraging family and community involvement, and regular monitoring and 
evaluation, are recommended. Future research should address limitations such 
as sample diversity and long-term effects. This narrative review underscores the 
importance of physical activity in enhancing adolescent mental health. Effective 
implementation strategies and multi-sector collaboration are essential for 
maximizing the benefits of physical activity interventions.

KEYWORDS

adolescent mental health, physical activity, suicide prevention, psychological 
intervention, social skills, emotional regulation
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1 Introduction

Due to the increasing social pressures and mental health issues, 
adolescent mental health has become a growing global concern. 
According to the World Health Organization (WHO), depression is one 
of the leading causes of illness and disability among adolescents, and 
suicide is the second leading cause of death for individuals aged 15–29 
(World Health Organization, 2021; Klaufus et al., 2022; Korczak et al., 
2023). Recent studies indicate that approximately one in seven adolescents 
aged 10–19 globally suffers from mental health issues, with depression 
and anxiety being the most prevalent problems (Klaufus et al., 2022). 
These mental health issues are highly prevalent among adolescents, with 
depression and anxiety accounting for about 40% of adolescent mental 
health problems worldwide (UNICEF, 2021; World Health Organization, 
2021). Adolescence is a critical period marked by significant physical, 
emotional, and social changes, making individuals particularly vulnerable 
to mental health issues (World Health Organization, 2021). Therefore, 
timely identification and treatment of these issues are crucial for the long-
term health and well-being of adolescents (O'Leary, 2021).

The increase in adolescent mental health problems can 
be  attributed to various factors, including academic pressure, the 
influence of social media, family dynamics, and socioeconomic 
conditions (Buli et al., 2021; Källmén and Hallgren, 2021; Gautam 
et al., 2024). The COVID-19 pandemic has further exacerbated these 
issues, leading to increased isolation, anxiety, and uncertainty among 
young people. Research indicates that the pandemic has significantly 
worsened the mental health status of adolescents. Adolescents have 
commonly experienced anxiety and loneliness due to social isolation, 
disrupted routines, and uncertainty about the future, contributing to 
the rise in mental health issues (Huang and Ougrin, 2021; Meneguzzo 
et al., 2024). Consequently, addressing adolescent mental health issues 
is not only a medical challenge but also a societal responsibility, 
necessitating comprehensive and multi-faceted intervention strategies.

Physical activity is widely recognized for its substantial benefits in 
promoting physical health. Over the past decades, increasing research 
has focused on the positive impact of physical activity on mental health. 
Regular physical activity has been shown to improve mental health by 
reducing symptoms of anxiety and depression, enhancing self-esteem, 
and strengthening social skills (Singh et al., 2023). Physical activity also 
serves as an effective stress-relief mechanism, enhancing individual 
coping strategies, alleviating psychological stress, and helping prevent 
suicidal behaviors (Nightingale et  al., 2024). Additionally, different 
types of physical activities offer various psychological benefits. Aerobic 
exercise has been found to enhance mood and cognitive function by 
increasing cerebral blood flow and promoting the release of endorphins 
(Yao et al., 2021). Strength training is associated with the reduction of 
depressive symptoms and the improvement of self-efficacy (Gordon 
et al., 2018). Team sports not only improve physical health but also 
cultivate social skills and community awareness, which are crucial for 
adolescent development (Easterlin et al., 2019). Mind–body exercises 
such as yoga and tai chi promote emotional regulation and stress 
management by balancing the sympathetic and parasympathetic 
nervous systems (Zou et al., 2018). Despite the recognized benefits, 
systematically implementing physical activity as a psychological 
intervention for adolescents requires further exploration. Many schools 
and communities lack structured programs to incorporate physical 
activity into adolescents’ daily lives, necessitating evidence-based 
strategies to promote and sustain participation in physical activities.

This narrative review aims to synthesize existing literature on the 
role of physical activity in enhancing adolescent mental health. By 
analyzing the impact of different types of physical activities on mental 
health, this paper proposes implementation strategies and discusses 
their effectiveness in various settings and conditions. Additionally, this 
review identifies gaps in current research and suggests directions for 
future studies to better understand and utilize physical activity as a 
tool for promoting adolescent mental health.

2 Methods

2.1 Search strategy and database selection

To ensure the comprehensiveness and timeliness of our review, 
we conducted extensive literature searches across multiple databases, 
including but not limited to the following: (i) PubMed: This database 
encompasses a vast array of research literature in the fields of medicine 
and life sciences. (ii) PsycINFO: Specializing in literature on psychology 
and behavioral sciences. (iii) Web of Science: Contains high-impact 
research literature across multiple disciplines. (iv) Scopus: Widely 
covers literature in science, technology, medicine, and social sciences.

2.2 Keywords

During the literature search process, we  employed a range of 
keywords related to the research topic to ensure comprehensive 
coverage of all relevant studies. These keywords included: “adolescent 
mental health,” “physical activity,” “psychological intervention,” “types 
of exercise,” “anxiety,” “depression,” “self-esteem,” “social skills,” and 
“emotional regulation.”

2.3 Inclusion and exclusion criteria

To ensure that the included literature was of high quality and 
relevance, we established the following inclusion and exclusion criteria:

Inclusion Criteria: (i) Studies published in peer-reviewed journals. 
(ii) Studies involving adolescent populations (aged 10–19) or other 
populations that can be  referenced in this review. (iii) Studies 
investigating the impact of physical activity on mental health. (iv) 
Studies providing clear research methods and results.

Exclusion Criteria: (i) Studies not involving physical activity or 
adolescent mental health. (ii) Conference abstracts, review articles, 
and unpublished studies. (iii) Studies not providing sufficient data or 
detailed methods. (iv) Non-English literature.

2.4 Data extraction and analysis

Upon determining the studies to be  included, we  conducted 
systematic data extraction and analysis. The data extracted included 
but were not limited to the following: (i) Study Design: Including 
cross-sectional studies, longitudinal studies, randomized controlled 
trials, etc. (ii) Sample Characteristics: Including sample size, age, 
gender, geographical location, etc. (iii) Intervention Type: Detailed 
descriptions of different types of physical activities, such as aerobic 
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exercise, strength training, team sports, and mind–body practices. (iv) 
Main Findings: Summarizing the key conclusions of each study, 
particularly the specific impacts of physical activity on mental health. 
(v) Method Quality: Evaluating the quality of research methods, 
including randomization, blinding, control group setup, etc.

We employed both qualitative and quantitative analyses to 
compare and synthesize the results of different studies, identifying 
commonalities and differences. Additionally, we addressed potential 
biases and limitations within the studies and provided detailed 
discussion in the results section.

2.5 Search results

The initial search produced a total of 1,246 articles. After removing 
duplicates, 950 articles remained. These articles were screened based 
on title and abstract, and 700 articles that did not meet the inclusion 
criteria were excluded. The remaining 250 articles were reviewed in 
full text, of which 180 were excluded because they did not meet the 
inclusion criteria or lacked sufficient data. Finally, 61 articles were 
included in this narrative review. The specific search results and 
screening process are shown in the PRISMA flowchart (Figure 1).

2.6 Data extraction and analysis

Data extraction was carried out systematically, focusing on study 
design, sample characteristics, types of physical activity, key findings 
and methodological quality. Qualitative and quantitative analyses were 

used to compare and synthesize findings across studies, identifying 
commonalities and differences. Potential biases and limitations of the 
studies are discussed in the findings section.

3 Results

3.1 Physical activity and adolescent mental 
health

3.1.1 Psychological health benefits
The benefits of Physical Activity on the psychological health of 

adolescents are multifaceted, involving cognition, emotion, and social 
behavior. Regular participation in Physical Activity can significantly 
improve the emotional state of adolescents, reduce symptoms of anxiety 
and depression, and enhance psychological well-being. Specifically, 
Physical Activity enhances cognitive function by increasing cerebral 
blood flow and promoting neurotrophic factor release, which is vital 
during adolescence, a critical period for brain development (Goldberg 
et al., 2002; Prickett et al., 2015; Nakano et al., 2016). Additionally, it 
enhances emotion regulation by boosting the secretion of endorphins, 
alleviating symptoms of depression and anxiety, and improving self-
esteem and self-efficacy (Anderson and Shivakumar, 2013; Hu et al., 
2020, 2023). Physical Activity also serves as an effective tool for stress 
relief, helping adolescents divert focus from stressors and cultivate long-
term positive coping habits (Hu et  al., 2023; Teuber et  al., 2024). 
Furthermore, participation in team sports fosters social skills, 
cooperation, and understanding, thereby enhancing psychological well-
being, self-esteem, and social identity among adolescents (Moeijes et al., 

FIGURE 1

The specific search results and screening process are shown in the PRISMA flowchart.
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2018; Guddal et al., 2019; Logan et al., 2019). Figure 2 illustrates the 
specific advantages of sports activities on the mental health of adolescents.

3.1.1.1 Improvement in cognitive function
Physical Activity improve cognitive function by enhancing 

cerebral blood flow and promoting the release of neurotrophic factors. 
This is particularly important for adolescents as it is a critical period 
for their brain development and cognitive function. For example, 
studies have shown that regular aerobic exercise can enhance 
adolescents’ executive functions, including better attention control, 
planning, and problem-solving abilities (Goldberg et al., 2002; Nakano 
et  al., 2016). Furthermore, research indicates that the effects of 
Physical Activity on the brain include increased cerebral blood flow 
and oxygen metabolism, thereby promoting the release of 
neurotrophic factors. These factors collectively contribute to 
enhancing cognitive function. This is particularly significant in 
adolescents, as this stage is crucial for brain development, and by 
enhancing neuronal connectivity and function, Physical Activity can 
effectively promote the development of cognitive abilities (Goldberg 
et al., 2002; Prickett et al., 2015).

3.1.1.2 Enhancement of emotion regulation
Physical activity contributes to the enhancement of mood by 

promoting the secretion of “happy hormones” such as endorphins, 
aiding in mood elevation and alleviation of symptoms related to 
depression and anxiety. Studies indicate that exercise can increase the 
activity of endogenous opioid substances (such as β-endorphins) in 
the brain, which play a crucial role in regulating emotions and 
emotional responses. This mechanism is known as the endorphin 

hypothesis, which suggests that the mood enhancement and anxiety 
reduction after exercise are due to the release of β-endorphins and 
their binding to brain receptors (Anderson and Shivakumar, 2013; 
Hu et al., 2020). Furthermore, exercise can also enhance self-esteem 
and self-efficacy among adolescents, both of which are crucial factors 
in positive emotion regulation. Research suggests that physical 
activity not only aids in neurogenesis but also improves brain 
function and mental health by increasing the levels of brain-derived 
neurotrophic factor (BDNF) (Hu et  al., 2020, 2023). These 
mechanisms collectively make physical activity an effective means of 
improving mental health.

3.1.1.3 Enhancement of coping skills
Physical activity is regarded as an effective tool for stress release. 

Studies suggest that through exercise, adolescents can divert their 
focus from stressors (such as academic pressure and interpersonal 
relationships) to physical Activity, aiding in alleviating feelings of 
tension and anxiety (Hu et al., 2023; Teuber et al., 2024). Moreover, 
regular engagement in physical activity also helps in cultivating a habit 
of positive stress coping over the long term, thereby reducing stress-
related psychological issues (Hu et al., 2023). Regular exercise not only 
improves the psychological well-being of adolescents but also 
promotes their cognitive and emotional development (Hu et al., 2023; 
Teuber et al., 2024).

3.1.1.4 Promotion of social interaction
Participation in physical Activity, especially team sports, can 

enhance the social skills of adolescents, improve understanding and 
cooperation through interaction with peers, and enhance the quality 

FIGURE 2

The specific advantages of sports activities on the mental health of adolescents (Goldberg et al., 2002; Anderson and Shivakumar, 2013; Prickett et al., 
2015; Nakano et al., 2016; Moeijes et al., 2018; Guddal et al., 2019; Logan et al., 2019; Hu et al., 2020, 2023; Teuber et al., 2024).
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of interpersonal relationships. This social interaction is crucial for the 
social identity and psychological health development of adolescents.

According to research, participating in team sports contributes to 
the development of social skills among adolescents, enhancing their 
self-esteem and social abilities. Such involvement not only fosters 
cooperation and understanding among adolescents but also elevates 
their levels of psychological well-being. For instance, studies indicate 
that adolescents engaged in team sports experience fewer mental 
health issues such as anxiety and depression compared to their 
non-participating peers (Moeijes et  al., 2018; Logan et  al., 2019). 
Additionally, team sports, by fostering friendships and strengthening 
social support networks, contribute to enhancing the sense of social 
identity and self-worth among adolescents (Guddal et al., 2019). These 
social interactions play a crucial role in the comprehensive 
development of adolescents. In conclusion, team sports not only 
contribute to the physical health of adolescents but also significantly 
promote their social skills and psychological well-being.

3.1.2 Types of exercise and psychological effects
Different types of exercise positively impact mental health, each 

offering unique benefits. Aerobic exercises like running, swimming, 
and cycling enhance cardiovascular function, cognitive abilities, and 
emotional well-being by increasing heart rate and promoting the 
release of mood-enhancing neurotransmitters like serotonin and 
endorphins, effectively reducing anxiety and depression symptoms 
(Foley and Fleshner, 2008; Xie et al., 2021; Yao et al., 2021). Strength 
training has also been shown to reduce depressive symptoms and 
improve self-efficacy, making individuals feel more capable of 
handling daily challenges (Gordon et al., 2018). Participation in team 
sports significantly lowers the incidence of mental health problems, 
improves social skills, and enhances a sense of community belonging 
(Eime et al., 2013; Easterlin et al., 2019; Hoffmann et al., 2022). Mind–
body exercises such as yoga and tai chi are effective in stress and 
emotion management, improving heart rate variability, reducing 
perceived stress, and alleviating anxiety and depressive symptoms 
(Zou et  al., 2018; Liu et  al., 2021). In summary, various forms of 
exercise play a crucial role in promoting psychological health, 
particularly for adolescents. This section explores the distinct impacts 
of these exercise types on adolescent mental health, with a detailed 
overview provided in Figure 3.

3.1.2.1 Aerobic exercise
Aerobic exercises such as running, swimming, and cycling have 

a positive impact on mental health. Research indicates that aerobic 
exercise significantly increases heart rate, promotes blood 
circulation, and enhances the secretion of anti-depressive 
neurotransmitters in the brain, such as serotonin and endorphins, 
effectively reducing symptoms of anxiety and depression and 
improving overall emotional state (Xie et al., 2021). Studies have also 
found that moderate aerobic exercise not only improves 
cardiovascular function but also enhances cognitive function and 
emotional status, which is particularly beneficial for the 
psychological health of the elderly (Yao et al., 2021). Furthermore, 
the benefits of exercise on the brain include improving its ability to 
cope with stress, increasing dopamine and endorphin levels, which 
can improve mood and induce feelings of happiness (Foley and 
Fleshner, 2008).

In summary, aerobic exercise is an effective way to improve 
mental health, particularly as an adjunctive treatment for conditions 
such as depression.

3.1.2.2 Strength training
The positive impact of strength training on mental health has been 

supported by some research. For example, a meta-analysis found that 
strength training significantly reduces depressive symptoms, 
indicating its potential as an alternative or adjunctive treatment for 
depression (Gordon et  al., 2018). Additionally, regular physical 
activity, including strength training, is associated with increased self-
efficacy, which refers to an individual’s belief in their ability to control 
the environment and achieve goals (Gordon et al., 2018). By improving 
physical strength and endurance, adolescents also feel psychologically 
stronger to face the challenges of daily life.

3.1.2.3 Team sports
Team sports have significant benefits for the psychological 

health of adolescents. Studies have shown that adolescents 
participating in team sports have a lower incidence of mental 
health problems compared to those who do not participate. For 
example, a study involving over 11,000 children and adolescents in 
the United States found that organized team sports participation 
significantly reduces the occurrence of mental health difficulties 
(Hoffmann et al., 2022). Additionally, another study also showed 
that participants in team sports have better mental health outcomes 
in adulthood, such as lower rates of depression and anxiety 
(Easterlin et al., 2019).

Participation in team sports not only helps improve social skills 
but also enhances a sense of community belonging, which is crucial 
for improving adolescents’ social abilities and satisfaction with 
interpersonal relationships. Through teamwork, adolescents can learn 
how to communicate effectively and coordinate interpersonal 
relationships, skills that are essential for their overall development 
(Eime et al., 2013; Hoffmann et al., 2022). In conclusion, team sports 
are an effective way to promote the psychological and social health of 
adolescents by providing social support and enhancing a sense 
of community.

3.1.2.4 Mind–body exercises
The comprehensive effects of mind–body exercises such as yoga 

and tai chi have been confirmed in multiple studies, particularly in 
the adolescent population regarding stress and emotion 
management. For example, a systematic review analyzed multiple 
randomized controlled trials, showing that these mind–body 
practices significantly improve heart rate variability parameters and 
perceived stress levels, suggesting that they may alleviate stress by 
regulating the balance between the sympathetic and 
parasympathetic nervous systems (Zou et al., 2018). Another review 
examined the psychological effects of tai chi and qigong use in 
adolescents, finding that these practices help alleviate anxiety and 
depressive symptoms and may reduce cortisol levels, indicating that 
tai chi and qigong can be  effective methods for improving the 
psychological well-being of adolescents (Yao et al., 2021). These 
studies emphasize the importance of yoga and tai chi practices in 
promoting both physical and mental health, especially during 
adolescence, a critical stage of development.
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3.1.3 Negative impact of physical activity on 
mental health

While physical activity has numerous benefits for mental 
health, it is also important to acknowledge potential negative 
impacts if not properly managed. One such issue is exercise 
addiction, characterized by an unhealthy obsession with physical 
activity that can lead to both physical and psychological harm. Hall 
et  al. (2007) identified motivational antecedents of obligatory 
exercise, such as achievement goals and multidimensional 
perfectionism, which can contribute to exercise addiction. Their 
study highlights that individuals driven by perfectionistic 
tendencies and high achievement goals are at a higher risk of 
developing an addiction to exercise (Hall et al., 2007). Similarly, 
Allegre et al. (2006) discussed various definitions and measures of 
exercise dependence, emphasizing the complexity of diagnosing 
and addressing this issue. They noted that exercise dependence can 
lead to negative consequences such as physical injuries, social 
isolation, and psychological distress (Allegre et al., 2006).

Another potential negative impact is the development of eating 
disorders and body image disorders. For instance, Kanayama et al. 
(2001) noted that the use of ‘body image’ drugs and excessive physical 
activity can lead to serious psychosomatic problems. Their study 
indicated that individuals engaging in high levels of exercise to 
enhance their body image might develop body dysmorphic disorders, 
leading to severe mental health issues (Kanayama et  al., 2001). 
Additionally, Davis et  al. (1995) found a correlation between 
obsessive-compulsive behaviors and high levels of physical activity in 
individuals with anorexia nervosa. This suggests that excessive 
exercise can exacerbate symptoms of anorexia and other eating 
disorders (Davis et al., 1995). Furthermore, the abrupt cessation of 

physical activity can lead to withdrawal symptoms such as depressive 
mood and fatigue. Berlin et al. (2006) studied the effects of exercise 
withdrawal and found that individuals who suddenly stop exercising 
may experience significant decreases in mood and increased fatigue, 
likely due to decreased physical fitness levels and the sudden absence 
of previously beneficial physiological effects (Berlin et al., 2006).

These findings emphasize the need for a balanced and sustainable 
approach to physical activity, ensuring that the positive benefits are 
maximized while minimizing the potential for negative outcomes. It 
is crucial for practitioners and educators to monitor for signs of 
unhealthy behavior patterns and to provide appropriate guidance 
and support.

3.2 Intervention strategies and effects

In implementing interventions to utilize Physical Activity for 
adolescent psychological well-being, key strategies include integrating 
it into school curriculum, offering diverse activity options, training 
qualified instructors, fostering family and community involvement, 
and regularly evaluating intervention effects. Empirical research 
underscores the positive impact of Physical Activity on adolescents, 
particularly through team sports and varied activities, with rigorous 
methodologies needed to address challenges like sample 
representativeness and activity control. By addressing these challenges 
and employing effective strategies, policymakers and educators can 
promote adolescent psychological health through Physical Activity. 
Table 1 provides recommendations for appropriate implementation 
strategies for physical activity to promote mental health in children 
and adolescents.

FIGURE 3

The potential effects of different types of exercise on adolescent mental health (Foley and Fleshner, 2008; Eime et al., 2013; Gordon et al., 2018; Zou 
et al., 2018; Easterlin et al., 2019; Liu et al., 2021; Xie et al., 2021; Yao et al., 2021; Hoffmann et al., 2022).
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3.2.1 Intervention strategies and implementation
To effectively utilize physical Activity for intervening in adolescent 

psychological stress and preventing suicidal behavior, the key lies in 
devising scientific strategies and ensuring the practical implementation 
of these strategies. The following are several strategies for 
implementing sports interventions.

3.2.1.1 Integrating physical activity into school curriculum
Schools are the primary venues for adolescents’ activities for the 

majority of their time, and integrating Physical Activity into daily 
curriculum proves to be an effective approach to enhance adolescent 
engagement. By establishing regular physical education classes and 
enriching after-school Physical Activity, schools can encourage student 
participation while educating them about the psychological benefits of 
Physical Activity. Research indicates that adolescents who regularly 
participate in Physical Activity demonstrate better psychological health, 
including lower levels of anxiety and depression, as well as higher self-
esteem (Guddal et al., 2019; Hu et al., 2021). Furthermore, the school 
environment provides an ideal setting to promote these activities since 
adolescents spend a significant amount of time in school, and the 
structured environment of schools facilitates the incorporation of 
Physical Activity into their daily lives (Eime et al., 2016; Stabelini Neto 
et al., 2022).

3.2.1.2 Offering a diverse range of physical activity
Adolescents vary greatly in interests and capabilities, and 

providing a variety of sports options can meet a broader range of 

needs. This includes team sports, individual competitive sports, 
and low-intensity activities such as yoga and tai chi, allowing all 
students to choose the activities that best suit their personal 
preferences and physical conditions. Such diverse sports options 
help promote the physical, psychological, and social health 
development of adolescents (Allender et al., 2006; Logan et al., 
2019; Grauduszus et al., 2023).

Studies indicate that participating in both team sports and 
individual competitive sports can enhance the physical fitness and 
psychological health levels of adolescents (Grauduszus et al., 2023). 
For example, team sports not only enhance physical health but also 
improve teamwork and social skills (Eather et al., 2023). On the other 
hand, individual competitive sports contribute to improving self-
management and self-efficacy (Eather et  al., 2023). Low-intensity 
activities such as yoga and tai chi also offer significant benefits. They 
are not only suitable for students of different physical abilities but also 
effectively reduce stress and anxiety, promoting holistic development 
of body and mind (Allender et al., 2006) to accommodate the diverse 
needs and interests of different students.

3.2.1.3 Training professional sports teachers and coaches
Well-qualified teachers and coaches are not only capable of 

instructing correct sports techniques but can also incorporate 
elements of mental health education into their activities. Coaches can 
enhance education in teamwork and fair competition during training 
sessions, aiding youth in establishing positive social interactions and 
self-awareness.

TABLE 1 Suggestions for appropriate implementation strategies of physical activity for the mental health of children and adolescents.

Intervention 
strategy

Implementation details Psychological effects Social effects Physical 
effects

References

Integrating physical 

activity into school 

curriculum

- Establish regular physical education 

classes

- Enrich after-school Physical Activity

- Lower levels of anxiety and 

depression

- Higher self-esteem

- Enhanced teamwork 

skills and social 

interaction

- Sense of belonging

- Improved 

physical health

Eime et al. (2016), 

Guddal et al. (2019), 

Hu et al. (2021) and 

Stabelini Neto et al. 

(2022)

Offering a diverse 

range of physical 

activity

- Provide team sports, individual 

competitive sports, and low-intensity 

activities

Accommodate diverse needs and 

interests

- Enhanced self-management 

and self-efficacy

- Stress reduction and relaxation 

through low-intensity activities 

like yoga and tai chi

- Broadened social 

networks and 

acceptance of diversity

- Improved social skills 

through team sports

- Enhanced 

flexibility and 

balance

Allender et al. (2006), 

Logan et al. (2019), 

Eather et al. (2023) and 

Grauduszus et al. (2023)

Training 

professional sports 

teachers and coaches

- Qualify teachers and coaches in 

sports techniques and mental health 

education

- Incorporate mental health education 

into sports activities

- Improved understanding of 

teamwork and fair competition

- Reduced stigma around mental 

health issues

- Enhanced leadership 

qualities and conflict 

resolution skills

- Increased support-

seeking behaviors

–
Bissett et al. (2020) and 

Hebard et al. (2021)

Encouraging family 

and community 

participation

- Organize community sports events 

and family sports days

- Promote participation of family and 

community members

- Strengthened family bonds

- Increased sense of belonging

- Fostering community 

cohesion

- Enhanced 

cardiovascular 

health through 

family activities

Laird et al. (2016), 

Super et al. (2018), Van 

der Veken et al. (2020) 

and Davis et al. (2021)

Monitoring and 

evaluating 

intervention effects

- Utilize surveys, psychological 

assessments, and physical health 

examinations

- Regularly assess participation, 

psychological health status, and 

changes among adolescents

- Adjust strategies based on feedback

- Greater awareness of 

psychological well-being

- Enhanced self-awareness

- Improved academic 

performance through 

regular physical activity

- Reduced risk 

of chronic 

diseases through 

physical fitness 

assessments

Camacho-Miñano et al. 

(2011), Eime et al. 

(2016) and Stabelini 

Neto et al. (2022)
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The role of sports coaches in mental health education is crucial. 
Through deliberate communication, destigmatizing mental health 
issues, and establishing supportive relationships, coaches can 
significantly impact athletes’ mental health and help-seeking behaviors 
(Hebard et al., 2021). Some programs have begun to explore adapting 
mental health interventions to the sports setting, allowing coaches to 
implement these interventions during training, thereby extending the 
influence of mental health professionals. The implementation of these 
interventions can not only assist athletes in addressing mental health 
issues but also promote their overall psychological well-being and 
social interactions (Bissett et al., 2020).

3.2.1.4 Encouraging family and community participation
Support from families and communities is crucial for the 

sustained involvement of adolescents in Physical Activity. Organizing 
community sports events and family sports days not only enhances 
the motivation of young people to participate but also fosters social 
support networks at the family and community levels, providing more 
emotional and material support to the youth. These activities offer 
benefits for physical health and also promote social inclusion and 
mental well-being by enhancing a sense of belonging, self-esteem, and 
self-efficacy (Super et al., 2018; Van der Veken et al., 2020; Davis et al., 
2021). Community sports programs and family sports days create a 
safe, supportive, and cooperative environment by encouraging the 
participation of family and community members, aiding in the holistic 
development of the youth (Laird et al., 2016).

3.2.1.5 Monitoring and evaluating intervention effects
To ensure the effectiveness of sports activity interventions, it is 

necessary to regularly monitor and evaluate the participation, 
psychological health status, and changes among adolescents. Utilizing 
surveys, psychological assessment tools, and physical health 
examinations can aid educators and policymakers in understanding 
the impact of interventions and adjusting strategies based on feedback.

Regular monitoring and evaluation of adolescents’ participation in 
Physical Activity and changes in their psychological health are crucial. 
Research indicates that the school environment provides an ideal platform 
to promote adolescents’ physical activity and psychological health through 
sports courses and extracurricular activities (Camacho-Miñano et al., 
2011; Stabelini Neto et al., 2022). Systematic assessment tools, such as 
surveys, psychological health assessment instruments, and physical health 
examinations, can provide a comprehensive understanding of the effects 
of interventions and serve as a basis for adjusting strategies (Eime et al., 
2013; Jacob et al., 2021). Furthermore, diversified intervention measures, 
including support from parents and peers as well as digital health 
programs, have been proven to have positive effects on enhancing the 
levels of physical activity and psychological health among adolescents 
(Demetriou et al., 2019; Stabelini Neto et al., 2022). Through these means, 
educators and policymakers can better understand the needs and changes 
of adolescents, thereby formulating and optimizing sports activity 
intervention strategies to enhance their promotive effect on adolescent 
health development.

3.2.2 Effect evaluation and empirical research

3.2.2.1 Overview of empirical research
In recent years, numerous studies have focused on the positive 

impacts of Physical Activity on adolescent psychological health. For 
instance, a cross-national study investigated the effects of various 

types of Physical Activity on depressive symptoms, finding that 
adolescents who regularly engage in sports display lower symptoms of 
depression and anxiety (Chillón et al., 2010). Moreover, compared to 
individual sports, team sports appear to be more effective in enhancing 
social skills and self-esteem, possibly due to increased peer interaction 
and cooperation. Research indicates significant improvements in 
social skills and self-esteem among adolescents participating in team 
sports, closely linked to the social support and sense of belonging 
provided by these Activity (Eime et  al., 2013). Additionally, team 
sports can reduce social anxiety and feelings of isolation, promoting a 
better social self-concept (Eime et  al., 2013). These positive 
psychological and social effects are primarily due to the cooperation 
and interaction among team members, which help individuals find 
their value and confidence within the team environment (Bojanić 
et al., 2019; Marschin and Herbert, 2021).

3.2.2.2 Methods and tools
To systematically assess the impact of Physical Activity on 

adolescent psychological health, researchers have employed various 
methods including surveys, psychological assessment tools, and 
physiological markers. These tools help researchers collect data and 
evaluate changes in psychological stress, anxiety, depression, and 
self-esteem.

These studies demonstrate the positive effects of Physical Activity 
on adolescent psychological health. For instance, during the 
COVID-19 pandemic, physical exercise helped alleviate anxiety and 
depression, enhancing well-being (Ai et  al., 2021). Additionally, 
systematic reviews and meta-analyses indicate that Physical Activity 
can effectively improve the psychological health of adolescents, 
including reducing psychological stress and enhancing self-esteem 
(Khor et  al., 2021; Forthal et  al., 2022). Researchers also use 
physiological markers (such as heart rate and blood pressure) to 
supplement psychological assessments, providing a comprehensive 
understanding of the specific impacts of Physical Activity on 
adolescent psychological health (Valentine et al., 2024). By integrating 
multiple methods, researchers can more accurately assess the 
multifaceted impact of Physical Activity on adolescent 
psychological health.

3.2.2.3 Evaluation of intervention effects
Studies indicate that Physical Activity can significantly enhance 

adolescent psychological health. By comparing data before and after 
interventions, many studies consistently find that Physical Activity 
improve adolescents’ psychological states, reducing negative emotions 
such as depression and anxiety, and enhancing overall psychological 
well-being. Furthermore, the frequency and intensity of participation 
in Physical Activity are positively correlated with the degree of 
improvement in psychological health (Pascoe et al., 2020; Marconcin 
et al., 2022; Peng et al., 2022).

A systematic review revealed that the more frequently 
adolescents engage in Physical Activity, the more significant the 
improvements in their psychological health. Particularly, moderate 
to high-intensity Physical Activity have a substantial effect in 
reducing depressive symptoms and enhancing life satisfaction 
(Marconcin et al., 2022). Another meta-analysis further supports 
this view, noting a significant positive correlation between the 
frequency and intensity of physical activity and the extent of 
improvement in psychological health (Peng et  al., 2022). In 
summary, regular participation in Physical Activity can 
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significantly enhance the psychological health of adolescents, with 
higher frequencies and intensities of Activity leading to 
better outcomes.

3.2.2.4 Challenges and limitations
Despite many positive findings, these studies also face 

challenges and limitations that need to be  addressed in future 
research to enhance the generalizability and interpretability of the 
results. Specific challenges include: (i) Sample representativeness: 
Most existing studies rely on samples from specific regions or 
groups, which may limit the universality of the findings. Future 
research should expand the sample base to include diverse 
geographical locations, cultural backgrounds, and socioeconomic 
statuses to enhance the representativeness and applicability of the 
results. (ii) Participant self-selection bias: Many studies rely on 
volunteer participants, which may lead to self-selection bias as 
individuals inclined to participate in Physical Activity might already 
possess higher motivation and better psychological health. This bias 
can affect the objectivity and universality of the results. (iii) Control 
of activity type and frequency: It is often challenging to strictly 
control the type and frequency of Physical Activity in studies, which 
can impact the accuracy of the results. Different types and 
intensities of Physical Activity may have significant variations in 
their impact on psychological health, thus precise control and 
recording of these variables are crucial for analyzing specific effects. 
(iv) Lack of randomized controlled trials: There is a scarcity of 
randomized controlled trials in current research, which are the gold 
standard in scientific studies for establishing causal relationships. 
Future research should employ this study design, randomly 
assigning participants to experimental and control groups to reduce 
bias and enhance the reliability of the findings.

To address these issues, future research should adopt more 
rigorous methodological designs, such as using broader and more 
diverse samples, conducting randomized controlled trials, and more 
precisely recording and controlling the types of Activity and their 
frequencies. Through these improvements, researchers can more 
accurately assess the impact of Physical Activity on adolescent 
psychological health and provide a more robust scientific basis for 
related policies and practices.

4 Conclusion and outlook

4.1 Limitations of current research and 
future directions

Despite the current research highlighting the positive impacts 
of Physical Activity on adolescent psychological health, there are 
several limitations that guide future research directions: (i) Sample 
diversity and representativeness: Current studies often rely on data 
from specific regions or populations. Future research needs to 
expand the sample scope to include adolescents from various 
cultural, economic, and geographic backgrounds to enhance the 
universality and transferability of the results; (ii) Long-term 
follow-up studies: Most studies focus on short-term psychological 
health effects and lack long-term follow-up data. Future studies 
should consider the sustained effects of long-term interventions 
and how these effects evolve over time; (iii) Innovation in 
intervention methods: Current research is largely centered on 

traditional Physical Activity, such as running and swimming. 
Future studies might explore the impact of more innovative 
Physical Activity (e.g., virtual reality sports, interactive fitness 
games) on adolescent psychological health; (iv) Elucidation of 
psychological effect mechanisms: The current understanding of 
how Physical Activity influence adolescent psychological states 
through physiological and psychological mechanisms is still 
incomplete. Future research should delve deeper into these 
mechanisms, for example, through interdisciplinary studies 
involving neurobiology, psychology, and sociology.

4.2 Recommendations for practice and 
policy

Based on the findings of the research, the following 
recommendations are made for practice and policy implementation: 
(i) Integration of Physical Activity into school curricula: 
Educational sectors should consider Physical Activity as an integral 
part of the daily school curriculum, not only as a tool for enhancing 
physical health but also as a strategy for preventing and improving 
mental health issues; (ii) Multi-sectoral collaboration: It is 
recommended that health, education, and social services sectors 
collaborate to design and implement sports-based mental health 
promotion programs, especially targeting disadvantaged youth 
groups; (iii) Policy support and resource allocation: Governments 
should provide necessary resources, such as funding, facilities, and 
professional training, to ensure the effective implementation of 
sports activity programs; (iv) Public education and advocacy: 
Strengthen public education and advocacy about the mental health 
benefits of Physical Activity to increase participation awareness 
and motivation among parents and adolescents; and (v) Data 
monitoring and evaluation system: Establish a comprehensive data 
monitoring and evaluation system to regularly assess the effects of 
sports activity interventions, allowing for timely adjustments and 
optimization of strategies.
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One of the leading areas of Polish research addressed in the physical culture
sciences, is the declining interest in physical activity. The likely reason for this
situation may be the inadequate communication of physical culture to today’s
generations: BB (baby boomers), X (great unknowns), Y (millennials), Z
(snowflakes), Alpha (digital). Therefore, the aim of this article is to address the
problem of declining interest in physical activity in Poland by identifying the
appropriate approach of teachers, trainers and instructors to today’s generations.
The specifics of BB, X, Y, Z and Alpha generations are described and their
expectations regarding physical activity are indicated. It was concluded that
activating these social groups should be done by prompting topics that are
important to them. Thus, BB value organizational stability, X need to see the
purposefulness and attractiveness of the activities, Y equate physical activity with
personal development, Z only take up useful forms of activities, and finally Alpha
like smart technology-assisted activities.

KEYWORDS

generation BB, generation X, generation Y, generation Z, generation Alpha

Introduction

Physical culture is a socially universal phenomenon (1). It refers to physical activity in

its broadest sense in the areas of physical education, rehabilitation, recreation, sport

(amateur, competitive, professional), and tourism (2). It emphasizes the impact of

physical activity on the physical and mental health of society, which is documented by

numerous studies that concern the formation of correct bodily habits and attitudes,

personality, self-discipline and functioning in society (3).

For people at different periods of life, slightly different goals for undertaking physical

activity are noted. In adolescence, it is the need to satisfy exercise (4). In the teenage

period, it is the need for competition and comparison (5). While in adulthood it is the

need to maintain physical fitness and beauty (6). And in late adulthood, it is the need

to delay the aging process and injury (7).

But a Polish problem that is still relevant in the physical culture sciences is the decline in

interest in physical activity, especially among younger generations (8). Analysing generational

changes in Poland after the Second World War, a downward trend in taking up physical

activity was noted (9). The reason for this may lie in the inadequate transmission of physical

culture to contemporary generations: BB (baby boomers), X (great unknowns), Y

(millennials), Z (snowflakes), and Alpha (digital) (10). These generations function in

parallel. Despite intergenerational differences, some commonalities are noticeable, which
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shape social relations (11). First, each generation can use technology,

but to a different extent. Moreover, they all want to change the

world for the better and want to be happy. But what unites the

generations divides them at the same time into perspectives on their

understanding of technology, the world and happiness through

generationally individualised values.

In view of the above, the aim of this article is to present a

perspective for solving the declining interest in physical activity

in Poland by identifying the appropriate approach of physical

culture professionals to representatives of contemporary

generations. This must refer to understanding the reasoning of

BB, X, Y, Z and Alpha’s, involvement in physical activity. This is

why it is so important for the physical culture sciences to know

about the contemporary generations, which are marked by

technological progress. To collaborate effectively with them, it is

first necessary to know their characteristics.
Characteristics of today’s generations

Generation BB (baby boomers)

People who were born in Poland during the large baby boom

between 1946 and 1964 are referred to as the BB generation, or baby

boomers. The youngest BBs are in their sixties and are still

economically active (12). They have spent years independently

building their high positions in their local communities and are, to a

greater or lesser extent, authorities for the younger generations. The

BBs identify success with systematic work. They take traditional values

as appropriate and prefer a conservative family model. They regard

reaching retirement as a stage of life that can be devoted to hobbies

(13). They do not like change, a sense of stability is important to them,

so they are persistent in each job and their resolutions. Representatives

of this generation are loyal and respect authority figures, while feeling

at their best when they know they are really needed (14).

The BBs like to engage in those physical activities that suit them.

Moreover, they are systematic and determined in their exercise. They

correctly see physical activity as a means of maintaining physical and

mental health. But it should be noted that sudden changes cannot be

made in BB activity programmes. For example: an increase in the

payment for exercise classes cannot take place from month to

month. An analogous situation applies to certain assumptions of the

class structure. Any changes to the class programmes for the BB are

acceptable to them after the season (half-year or a year) is over. This

is the only way to keep them engaged in a specific physical activity.

They lose motivation when the original arrangements for organising

physical activities are changed unexpectedly.
Generation X (great unknown)

People who were born between 1965 and 1980 are referred to as

generation X, the great unknown. The youngest X are 44 years old and

active in the labourmarket (15). The name of this generation is related

to a period of uncertain times, where, on the one hand, everything was

subordinated to the People’s Republic of Poland and, on the other
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hand, society opposed this order. Therefore, the X do not divide

society by wealth, but value high quality and leisure time. Tradition

is also especially important to them. They like peace and quiet

around them and are usually not conflictual (16). They are loyal to

one job if they are fairly compensated. And this manifests itself in

their efficiency, specific work experiences and social sensitivity (17).

The X engage in physical activity if they have a goal, and its

form is attractive to them. They want to feel pleasure from

spending time on bodily exercise. For example: among women,

there is a growing interest in contemporary forms of dance and

fitness, and among men, athletic forms of movement and team

sports games predominate. Therefore, medical indications for

physical activity are not underestimated by the X. The problem is

finding interesting forms of activities for them in the vicinity.

This is particularly evident in small towns. But once the X

engage in physical activity, they are determined and expect

occasional rewards from the instructor in the form of praise and

feedback on their progress.
Generation Y (millennials)

People who were born between 1981 and 1995 are referred to as

Generation Y, or millennials. This is the last generation of the 20th

century. The youngest Y are 29 years old and are swift in the labour

market (18). They value self-employment and free time just for

themselves. But personal development is equally important to them.

Therefore, changing jobs is not a problem for the Y. They start

multiple tasks at the same time, but constantly change their priority

(19). The Y like challenges and a relaxed atmosphere at work, but

because of their lifestyle they are often perceived as reckless, disloyal

and capricious. To keep the Y motivated in anything, they need to

be constantly praised. If they receive praise and do what they like,

they are good and fulfilled employees (20).

If the Y come to the first class, it means that they are already

determined. They value different forms of physical activity that

coincide with their plans for personal development. Therefore,

engaged and motivated by the instructor in the exercises, they explore

the form of physical activity in detail. For example: millennials

training in karate take an in-depth interest in the development of the

discipline, the philosophy, the ranking of athletes, etc. It is relevant

that the Y will stop engaging in a particular physical activity or

change club overnight if they find that they are no longer thriving

there. In such cases, the Y should not be stopped, as this can only

project a negative opinion of a particular instructor in their eyes.
Generation Z (snowflakes)

People who were born in Poland between 1996 and 2010 are

referred to as Generation Z, or snowflakes. This is the generation

from the turn of the 20th and 21st century, which was mostly

brought up stress-free. The Z got what they wanted and were

pampered, making most of them hard to manage stress and failure.

They are subtle and delicate, hence the name snowflakes. The

youngest Zs are 14 years old and the oldest have just entered the
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job market (21). They are technologically proficient, value internet

access and like to work remotely, which enables them to travel

frequently (22). For the Z, it is the norm to do several things at the

same time, but for the same reason they are unable to focus on just

one course of action. Therefore, they succumb to trends. They are

characterised by realism, creativity, personal development and

independence. The Z are quick to judge given phenomena, are

pessimistic and critical. They identify the desirability of work only

with personal development, thus constantly change it (23).

They take up only those forms of physical activity that are useful to

them and related to their career. More often than not, they take up a

sport to acquire new skills. It is important to note that when the Z

feel strong in a particular activity, they immediately switch to

another one. Unlike the Y, they naturally switch from one physical

activity to another. The norm for them is to train successively in any

combat sport, team sports game, swimming, MTB, athletics, etc.

Therefore, the Z should not be held back in their decisions but

should be shown the next physical activities that are significant for

their progressive functioning.
Generation Alpha (digital)

Those born between 2011 and 2025 are referred to as the Alpha, or

digital, generation. This is the first generation born entirely in the 21st

century. The oldest Alphas are 13 years old, and the youngest will be

born by the end of 2025 (24). They do not know a world without the

internet and a life without constant use of modern technologies. That

is why they are called digital. They like to learn and play on apps (25).

Because of this, they find it difficult to function offline. This is

noticeable in their short attention span, their lack of initiative in

organising their leisure time and their difficulty in establishing

relationships (26). At the same time, they hate boredom and like their

parents to initiate activities for them. Therefore, Alphas, using smart

technology naturally, are eager to undertake a variety of physical

activities that are set by online trends. But enforcing regularity and

motivating them to participate in these activities falls on the parents.

Alphas’ personal and purposeful search for activity is geared

towards e-sports or popcorn gaming. It is worth noting that,

once an Alpha has come to a physical activity class, it is because

of their legal guardians. Therefore, the perception of the physical

activity in question by both is important. Alphas need to be

constantly motivated and like to constantly monitor (as in digital

games) the effects of their exercise. Therefore, Alphas’ use of

smartwatches in physical activities is fully justified. But it should

be stressed that if an activity is considered boring by an Alpha,

they will immediately abandon it and their parents will seek

other physical activities for their kids that are promoted online.
Discussion

This article characterises contemporary generations of Poles in

relation to the physical culture sciences. It describes what is

important to them in undertaking physical activity. It was

concluded that activating Polish society to physical activity should
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be done by influencing issues relevant to the living generations: BB,

X, Y, Z and Alpha. Efforts should be made to learn about the

characteristics of these generations. A good knowledge of the

expectations of the representatives of the different generations will

probably contribute to greater effectiveness of the physical activities

undertaken by them. In turn, the positive effects of these exercise

activities will translate into increased feelings of satisfaction among

them. This will translate into a favourable opinion of the teacher,

trainer or instructor. Therefore, the view is taken that high ratings

for activities tailored to each generation can provide a solution to

the problem of declining interest in physical activity in Poland.

It is also important to hold classes for intergenerational groups.

In such cases, an individual approach to representatives of different

generations and firm implementation of the established exercise

programme are of great importance. The sporting experience of

older generations can be effectively passed on to younger

generations with the rational use of smart technology. This form

of intergenerational communication can be an attractive

enhancement of mutual learning (27).

Therefore, the following viewpoint is adopted: the social

engagement of Poles in physical activity can be increased by

combining intergenerational relationships based on existing

resources, understanding, communication and openness to

technological innovations (11). In this sense, older generations are

responsible for educating younger generations. But technological

innovations cannot be prioritised over long-established educational

methods (28). Common sense needs to be exercised in all of this, as,

for example, an excessive focus on smart technology does not shape

important social skills in young people. For instance, young people

in cyberspace are constantly being exposed to the escalation of the

pathology of sport by the contemporary fashion of promoting mixed

martial arts, which cannot be considered a sport (29). Firstly, in

mixed martial arts the right to necessary defence is notoriously

violated. Secondly, massacring a human being in competition is not

in line with the White Paper on Sport (30). Thirdly, there is no

country that recognises mixed martial arts as a sport. In such cases,

the wisdom and experience of older generations are invaluable (31).

It is thanks to them that we know that the correct term for mixed

martial arts is neogladiatorism, which camouflages itself under the

banner of martial arts (32). This kind of information is not widely

available in cyberspace for younger generations. Therefore, the

example described above highlights the role of physical culture

specialists in Polish society in educating the next generations.
Limitations of perspective

It should be stressed that this perspective does not consider the

problems of the demographic decline and the associated indulgence

and excessive focus of parents on the welfare of their children.
Practical recommendations

Teachers, trainers and instructors alike need to have an appropriate

pedagogical background, including knowledge of the present-day
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generations. Therefore, regardless of which generation they come from

themselves, they should have the pedagogical skills to work with the

members of BB, X, Y, Z, and Alpha generations in order to achieve

high effectiveness of the implemented physical activity processes.
Conclusions

Nowadays in Poland, to conduct effective classes in any physical

activity, it is necessary to approach representatives of the

contemporary generations in accordance with their expectations.

The BB are eager to get active in classes, but do not like sudden

changes to the original arrangements; the X are emboldened to

exercise if they have a specific goal and the form of the activity is

attractive to them; the Y activate to activities when they are

identified strictly with personal development; the Z only take up

physical activities that they feel are useful. Finally, the Alphas are

engaged in physical activities by their parents, but the effectiveness

of these activities depends on the use of smart technology. An

appropriate approach to these generations may therefore be the

key to solving the problem of declining interest in physical activity

in Poland, leaving aside the demographic decline.
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A study on the relationship 
between yoga exercise 
intervention and the 
comprehensive well-being of 
female college students
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Background: Due to the influence of theories, tools, and methodologies in 
studying well-being, sports science has predominantly focused on subjective 
well-being, with less attention given to psychological well-being and even less 
to the integrated study of comprehensive well-being. This study aims to analyze 
the relationship between yoga exercise intervention and the comprehensive 
well-being of college students and to explore the mechanism of a yoga exercise 
intervention to improve the comprehensive well-being of female college 
students.

Methods: With 92 female college students as subjects, the “Comprehensive 
Well-being Scale” was used, and research methods such as yoga exercise 
intervention, questionnaire surveys, qualitative analysis, expert interviews, and 
statistical analysis were employed to investigate the role of a yoga exercise 
intervention on the comprehensive well-being of female college students.

Results: Among the nine dimensions of comprehensive well-being, the three 
dimensions of subjective well-being and the two dimensions of psychological 
well-being (health concern and personality growth) of female college 
students were significantly improved. Additionally, four other dimensions of 
psychological well-being also showed significant improvement. Furthermore, 
the improvement in the life satisfaction of female college students’ subjective 
well-being was mainly achieved through yoga meditation, while partner yoga 
posture practice could help individuals gradually form a stable pattern of 
altruistic behavior.

Conclusion: Yoga exercise intervention can improve the comprehensive well-
being of female college students and can be an effective counseling method for 
college students’ mental health education.

KEYWORDS

yoga, exercise intervention, comprehensive well-being, female college students, 
relationship
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1 Introduction

Well-being refers to an individual’s holistic evaluation of their life 
quality based on their standards, encompassing a psychological state 
of overall satisfaction with life and a comprehensive indicator 
reflecting their quality of life (Chu et  al., 2023). Well-being can 
be  divided into subjective and psychological well-being; despite 
numerous differences, they are interrelated (Keyes et  al., 2002). 
Research on the relationship between physical exercise and well-being 
began in the 1960s, employing qualitative, quantitative, or mixed 
methods. Studies have explored this relationship from various 
perspectives, including the emotional and cognitive dimensions of 
subjective well-being, the mechanisms of influence, factors affecting 
psychological well-being and their associations, involving participants 
ranging from adolescents to the elderly (Ryff, 1989; Ferguson et al., 
2012; Donizzetti, 2023).

Research utilizing data from the UK’s International Society of 
Sport Psychology (ISSP), the US’s Behavioral Risk Factor Surveillance 
System (BRFSS), Germany’s computer-assisted personal interview 
(CAPI), as well as Baptist Health South Florida (BHSF) and 
Environment, Biodiversity & Soil Security (EBSS) data, has found that 
individuals who participate in physical activities report higher levels 
of personal well-being, with this effect being particularly pronounced 
among male participants. The primary mechanisms identified include 
the “health mechanism, “the “social capital mechanism, “and the 
“public service mechanism “(Sun et al., 2022).

However, focused research on the impact of specific sports 
interventions on participants’ well-being and systematic studies 
addressing gender differences in research participants have been 
relatively scarce. Furthermore, the orientations toward subjective and 
psychological well-being show a trend toward integration, 
necessitating a combined approach to understanding well-being 
comprehensively (Botha et  al., 2019). Nevertheless, due to the 
influence of theories, tools, and methodologies in studying well-being, 
sports science has predominantly focused on subjective well-being, 
with less attention given to psychological well-being and even less to 
the integrated study of comprehensive well-being.

Despite some research focusing on female college students, 
previous studies have failed to adequately consider the impact of 
gender differences on perceptions of overall well-being due to 
limitations inherent in traditional research paradigms. Prior research 
has indicated that, compared to their male counterparts, female 
college students are more susceptible to stress and mental health 
issues, which significantly affect their overall well-being (Barbayannis 
et al., 2022). For instance, academic pressures, societal expectations, 
and personal health concerns often result in higher incidence rates of 
stress-related illnesses among female college students (Howard et al., 
2006). The physiological and psychological stressors faced by female 
students differ from those encountered by males and include, but are 
not limited to, heightened academic pressure due to gender-specific 
societal expectations, complex social identity issues influenced by 
cultural and interpersonal factors, and unique health concerns such 
as menstrual and reproductive health, as well as higher prevalence 
rates of anxiety and depression (Hall et al., 2006). Since yoga integrates 
physical postures, meditation, and breathing exercises, it offers unique 
benefits in promoting relaxation, reducing anxiety, improving overall 
mental health, and alleviating gender-specific stressors (Lim and 
Hyun, 2021). Consequently, women are more likely to prioritize 

engaging in activities closely related to psychological and emotional 
health, making them ideal subjects for studying the effects of 
yoga interventions.

Based on this premise, this study focuses on female college 
students, seeking to identify effective yoga intervention strategies 
tailored for women. This approach addresses a critical gap in the 
existing literature and contributes to developing gender-sensitive 
health promotion programs, ultimately enhancing female college 
students’ overall quality of life. Additionally, it is crucial for supporting 
female students’ physical and mental health development and assisting 
policymakers and educational institutions in designing rational and 
healthy plans. Therefore, this study aims to explore the effects of yoga 
interventions on female college students’ physiological and 
psychological aspects, using a combination of yoga exercise 
interventions, surveys, qualitative analysis, expert interviews, and 
statistical analysis. It delves into the process and mechanisms by which 
yoga improves various aspects of comprehensive well-being among 
female college students to reveal the relationship between yoga 
interventions and their comprehensive well-being fully, enhance 
college sports by optimizing intervention strategies, improve 
psychological health and overall well-being of college students and 
thereby contribute to the implementation of the Healthy China 
strategy and the development and improvement of related policies.

2 Research subjects and methods

2.1 Research subjects

One hundred sophomore female students from a normal 
university in Shanghai were selected for a yoga therapy teaching 
intervention using convenience sampling. Inclusion criteria were: (1) 
informed consent and voluntary participation; (2) no other 
psychological interventions received in the past 3 months, no history 
of surgery, and no contraindications to yoga exercise. Exclusion 
criteria were: (1) recent participation in related psychological 
interventions; (2) existing health problems such as heart disease or 
protrusion of intervertebral discs. Drop-out criterion: poor 
compliance after inclusion, with fewer than two exercise sessions 
attended. Adhering to the principles of voluntariness and 
confidentiality, a random grouping method was used to divide the 100 
students into two groups, resulting in 92 participants for the effective 
intervention, with 46 in the control group and 46 in the yoga group, 
averaging 19 ± 1.15 years of age. There was no statistically significant 
difference in age, major or other general information between the two 
groups (p > 0.05), making them comparable (Table 1).

2.2 Literature review and expert interview

This study reviews and synthesizes the existing literature to 
systematically understand the latest research trends in the relevant 
fields, both domestically and internationally. The literature review 
includes a detailed analysis of various well-being assessment tools and 
their measurement dimensions. Notably, we reference the study by 
Linton et al. (2016), who examined 99 self-report scales used to assess 
adult well-being, providing a broader perspective on the different 
dimensions of well-being, such as subjective well-being, psychological 

160

https://doi.org/10.3389/fpsyg.2024.1425359
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Liu et al. 10.3389/fpsyg.2024.1425359

Frontiers in Psychology 03 frontiersin.org

well-being, and social well-being (Linton et  al., 2016). Linton 
identified key themes in well-being assessment tools, including 
emotional well-being, mental health, social functioning, and life 
satisfaction. By describing these tools and their reflected themes, 
we  aim to understand the multidimensional nature of well-being 
comprehensively. This understanding helps to justify better the choice 
of well-being measurement tools in our study, ensuring that it captures 
all relevant aspects of comprehensive well-being in the 
target population.

In well-being research, subjective well-being typically includes 
emotional experiences and life satisfaction (Maddux, 2017). Emotional 
experiences refer to the positive or negative emotional states people 
experience in their daily lives, while life satisfaction refers to an 
individual’s perception and evaluation of their overall quality of life 
(Maddux, 2017). Measuring these dimensions is crucial for a 
comprehensive understanding of individual well-being. Additionally, 
psychological well-being involves aspects such as personal growth, 
self-acceptance, and life goals, reflecting an individual’s evaluation of 
their development (Maddux, 2017). Social well-being focuses on 
interpersonal relationships and social support, emphasizing an 
individual’s position within social networks and the level of support 
received (Maddux, 2017). Based on Linton et al.’s study, we further 
analyzed the performance of these well-being dimensions in different 
cultural and social contexts. For instance, Western cultures emphasize 
individual achievement and independence, potentially placing more 
importance on psychological well-being, while Eastern cultures 
emphasize collectivism and social harmony, possibly focusing more 
on social well-being. These cultural differences should be carefully 
considered when selecting and applying well-being measurement 
tools to ensure validity and reliability.

Moreover, we  explored the applicability of well-being 
measurement tools among different populations, including 
adolescents, adults, and the elderly, as there may be  significant 

differences in well-being experiences and expressions across different 
age groups. Therefore, adaptive measurement tools need to 
be  employed in research design. By thoroughly analyzing the 
advantages and limitations of different measurement tools and their 
applicable ranges, we aim to select tools that accurately reflect the 
well-being levels of the study participants.

Based on the literature review, we  conducted in-depth 
interviews with experts and scholars in the field. The feedback 
from these experts on our preliminary experimental intervention 
plan helped us refine the research methods, ensuring that the 
chosen well-being measurement tools are robust, reliable, and 
relevant to the study objectives. We identified current hotspots and 
challenges in well-being research through expert interviews, such 
as capturing changes in dynamic environments, addressing well-
being differences across cultural backgrounds, and effectively 
enhancing individual well-being levels through intervention 
programs. This finding provided valuable research insights and 
methods, enabling us to consider more variables and influencing 
factors in the experimental design, aligning our research methods 
with best practices in the current well-being research field and 
effectively distilling the complex multidimensional nature of 
well-being.

Based on the literature review and expert interviews, we finalized 
the experimental intervention plan. The revised plan includes more 
detailed and refined research methods for measuring well-being and 
fully incorporates the latest research trends and 
expert recommendations.

2.3 Intervention scheme

The subjects were divided into two groups: a yoga group and a 
control group. Yoga exercise interventions were implemented for the 
students in the experimental group for 10 weeks. No physical exercise 
intervention is arranged for the control group students. The specific 
experimental intervention scheme is as follows:

2.3.1 Composition of the yoga intervention group
The group consisted of one tutor with a master’s degree (a 

professional yoga teacher with 13 years of experience in university-
level yoga instruction), one master candidate, and three monitors 
(undergraduate students). The primary rationale for selecting a 
10-week duration for the exercise intervention is threefold: Firstly, 
previous studies have demonstrated that a 10-week period is 
sufficient to observe significant physical and psychological 
changes associated with regular yoga practice (Schoch-Ruppen 
et  al., 2018). Secondly, the 10-week duration aligns with the 
academic semester schedule, minimizing disruption to 
participants’ normal daily routines. Lastly, a 10-week period 
allows participants to establish a consistent yoga practice, which 
is crucial for achieving significant improvements in well-being 
(Polsgrove et al., 2016).

2.3.2 Pre-experiment
A complete experiment for 60 female students was organized 

before the official experiment to refine the intervention content after 
addressing issues identified during the pre-experiment and finalizing 
the content of the intervention course (Table 2).

TABLE 1 Demographics of students (N  =  92).

Terms Yoga group Control group

n  =  46 % n  =  46 %

Gender

  Female 46 100.0 46 100.0

Age

  18 ~ 19 41 89.1 9 19.6

  20 ~ 21 5 10.9 37 80.4

Major

  Education 14 30.4 15 32.6

  Literature 6 13.0 9 19.6

  Management 11 23.9 8 17.4

  Economics 3 6.5 4 8.7

  Engineering 5 10.9 5 10.9

  Science 5 10.9 2 4.3

  Law 2 4.3 3 6.5

Home location

  City 21 45.7 24 52.2

  Township 25 54.3 22 47.8
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TABLE 2 Content of the yoga intervention.

Week Practice content

1

Posture Theme: Establishing Foundation. Class Requirement: Observe breathing and attempt to focus on the breath.

Meditation Theme: Observing Breath (10 min); Seated Breathing Exercise (10 min);

Posture Practice: Mountain Pose - Prayer Pose - Standing Forward Bend - Plank Pose - Child’s Pose - Cobra Pose - Downward Dog - Cat 

Stretch - Happy Baby Pose (60 min); Relaxation Technique: Corpse Pose (10 min); Posture Theme: Dynamic Foundation. Class Requirement: 

Feel the breath in dynamic postures. Meditation Practice: Focused Breathing (10 min); Seated Breathing Exercise: Natural Breath + Abdominal 

Breathing (10 min).

2

Posture Practice: Seated Cat-Cow Pose (Dynamic) - Single Leg Seated Forward Bend - Seated Spinal Twist (Both Sides)- Child’s Pose – Both 

sides of Back Stretch (Dynamic) - Cat-Cow Pose (Dynamic) - Tiger Pose (Dynamic) - Downward Dog - Warrior II - Reverse Warrior 

(Dynamic) - Extended Side Angle Pose (Both Sides) - Child’s Pose - Locust Pose (Dynamic) – Half-bow Pose - Bridge Pose (Dynamic) - 

Reclining Bound Angle Pose (60 min)

Relaxation Technique: Corpse Pose (10 min)

3

Posture Theme: Foundation consolidation.

Classroom requirements: Deep and prolonged breaths to release stiffness and tension, consciously relax the body, and reconcile with pain 

sensations.

Meditation Theme: coexisting with emotions (10 min)

Sitting meditation and breath regulation (Natural Breathing + Abdominal Breathing) (10 min)

Posture Practice: Seated Cat-Cow Pose -Side Stretch - Seated Spinal Twist (Both Sides) Single Leg Seated Forward Bend (Both Sides) - Cat-Cow 

Pose - Tiger Pose (Dynamic) - Downward Dog - Warrior II -Reverse Warrior (Dynamic) - Extended Side Angle Pose (Left) - Downward Dog - 

Child’s Pose - Downward Dog - Warrior II - Reverse Warrior - Extended Side Angle Pose (Right) - Downward Dog - Extended triangle pose 

(left) - Downward Dog - Extended triangle pose (right) - Downward Dog - Standing Forward Bend - Mountain Pose -Plank pose - Child’s 

Pose - Cobra Pose - Locust Pose (Dynamic) - Bridge Pose (Dynamic) - Happy Baby Pose - Reclining Bound Angle Pose (60 min)

Relaxation Technique: Corpse Pose (10 min)

4

Meditation Theme: Positive Mindset

Asana Theme: Foundation Consolidation

Class Requirements: Throughout the practice, awareness follows the breath and the breath relaxes the body.

Asana practice is the same as week 3

5

Meditation Theme: Love Yourself

Asana Theme: Whole Body Stretching

Class Requirements: Breathe deeply and slowly, treat yourself slowly and gently during the practice.

Supine Meditation (Abdominal Breathing) 20 min

One-legged Sit & Stand - Sit & Stand - Vajra Sit - Side Lumbar Stretch - Reverse Prayer Pose - Half Camel Pose - Big Bow Pose - Cobra Pose 

-Bow Pose - Happy Baby Pose - Fish Pose - Supine Bound Angle Pose - Stall Body Pose Resting Technique

6

Class Requirements: Experience the increase in breathing space when the chest cavity expands, improving breathing quality.

Meditation Theme: Stress Relief (10 min)

Pose Theme: Opening the Heart (10 min)

Supine Meditation (Abdominal Breathing) (10 min)

Pose Practice:Seated Side Stretch - Seated Cow Face Pose - Bound Angle Pose - Revolved Knee-to-Finger Pose - Diamond Pose - Cat-Cow 

Pose - Extended Cat Stretch-Sphinx Pose - Cobra Twist - Downward Dog - Crescent Pose - Backbend Crescent Pose - Grand Salutation - 

Downward Dog - Warrior I - Warrior I Backbend - Half Pigeon Pose (left and right) - Locust Pose - Bow Pose - Fish Pose - Supine Single-Leg 

Twist (left and right) - Happy Baby Pose - Supine Bound Angle Pose (60 min)

Rest Technique: Corpse Pose Rest (10 min)

7

Class Requirement: Maintain steady breath, feel the body exerting effort, and maintain stability in mind and muscles.

Posture Theme: Stabilizing the Body

Meditation Theme: Enhancing Mental Energy (10 min)

Back-to-Back Seated Meditation (Abdominal Breathing + Natural Breathing) (10 min)

Posture Practice: Seated Side Stretch - Partner Seated Spinal Twist - Assisted Seated Forward Bend - Thunderbolt Pose - Cow Face Pose - Cat-

Cow Pose - Tiger Balance - Tiger Bow - Child’s Pose - Gate-Latch Pose (Both Sides) - Downward Dog - Crescent Lunge - Half Monkey Pose - 

Downward Dog - Crescent Lunge - Half Monkey Pose - Plank Pose - Child’s Pose - Cobra Pose - Flying Fish Pose - Bow Pose - Bridge Pose - 

Boat Pose - Reverse Plank - Reclining Bound Angle Pose - Happy Baby Pose (60 min)

Relaxation Technique: Corpse Pose (10 min)

(Continued)
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2.3.3 Form of intervention
Led by the teacher, the students in the yoga group underwent 

thematic yoga courses aimed at enhancing comprehensive well-being, 
including 10 min of yoga meditation, 10 min of breathing exercises, 
60 min of moderate-intensity postural exercises, and 10 min of yoga 
relaxation, once per week (Table 2). The students in the control group 
received no yoga exercises. The tutor was responsible for full-time 
supervision and instruction during the teaching period. The graduate 
student assisted in implementing the 10-week yoga teaching, 
interacting with students during and after class to collect their exercise 
feedback. Three class monitors selected from the students were 
responsible for ensuring their classmates’ timely participation in 
the exercises.

2.3.4 Content of the intervention course
The yoga exercise intervention content was divided into four 

parts: postures, meditation, breathing, and relaxation techniques, 
covering 10 themes: “Observing Breath & Establishing Foundation,” 
“Focusing on Breath & Dynamic Basics,” “Coexisting with 
Emotions & Foundation Strengthening,” “Positive Mindset & 
Foundation Strengthening,” “Self-Love & Full Body Stretch,” “Stress 
Relief & Open Heart,” “Enhancing Psychological Energy & 
Stabilizing Body “Revitalizing & Backbends and Stretching,” 
“Learning Gratitude & Paying Attention to Peers,” and “Cultivating 
Empathy & Assisting Peers,” with one theme per week for 
teaching interventions.

2.3.5 Rationale for selecting the above 
intervention content based on literature review, 
expert interviews, and pre-experimental 
refinement

(1) Comprehensive Enhancement of Multidimensional Well-
Being. Asanas (Postures): Physical postures and movements directly 
improve physical health and enhance physical fitness, indirectly 
boosting psychological health and emotional management capabilities. 
Meditation: Meditation helps increase concentration, reduce stress 
and anxiety, and improve emotional stability and psychological 
resilience. Pranayama (Breathing Exercises): Breathing exercises help 
regulate the autonomic nervous system, enhancing overall mental and 
physical health. Relaxation Techniques: Systematic relaxation practices 
help eliminate physical and mental tension, enhancing overall well-
being. (2) Scientific Basis for Thematic Design: Each weekly theme is 
based on established yoga and psychology research findings. For 
example, the theme “Observing Breath & Establishing Foundation” 
aims to help participants build a basic understanding of yoga and 
physical foundation through initial breathing exercises and basic 
postures, aligning with beginners’ needs and learning curves. Themes 
such as “Stress Relief & Heart Opening” and “Boosting Mental Energy 
& Stabilizing the Body” directly correspond to specific mental health 
benefits achievable through yoga practice, which are well-supported 
by previous academic literature. (3) Gradual Progression of Practice: 
The course content is arranged from basic to advanced, gradually 
increasing in difficulty and complexity. This design aligns with the 

TABLE 2 (Continued)

Week Practice content

8

Meditation Theme: Rejuvenation

Asana Theme: Backbends & Stretches

Class Requirements: Feel the flexibility of the spine in the body, the opening of the chest and the stretching of the legs.

Back to Back Sitting Meditation (Abdominal Breathing) 15 min

Sitting Standing Side Waist Stretch - Double Spinal Twist - Assisted Sitting Standing Forward Bend - Vajra Sit - Cow Face Pose - Cat Cow 

Pose - Tiger Balance -Tiger Bow Pose (right and left) -Da Bai Pose -Door Latch Pose (right and left) -Downward Dog Pose -Crescent Moon 

Pose (left) -Demi-God Monkey Pose (left) -Downward Dog Pose Crescent Pose (right) - Semi-God Monkey Pose (right) - Big Worship Pose + 

Downward Facing Dog Pose - Double Boat Pose - Phantom Chair Pose + Hip Bridge Pose - Supine Bound Angle Pose - Fish Play Pose Resting 

Technique

9

Meditation Theme: Learning Gratitude

Asana Theme: Focus on your partner

Class Requirements: In asana, pay attention to and protect your partner, focus on the feeling of feedback from both bodies, and give each other 

stable support.

Sit-to-stand meditation (alternating left and right nostril breathing technique) 15 min

Seated Side Lumbar Stretch - Spinal Twist for Two - Assisted Seated Forward Bend - Cat Cow Pose - Tiger Bow Pose - Big Cat Stretch - Big Bye 

Pose + Camel Pose -Big Worship Pose + Downward Facing Dog Pose -Pair Phantom Chair Pose -Pair Tree Pose -King Bird Pose -Standing 

Forward Bend -Crescent Moon Pose -War I -Battle III - Plank Pose - Big Bye Pose - Cobra Pose + Phantom Chair Pose - Cat Stretch Pose - 

Happy Baby Pose - Stall Body Rest Pose

10

Class Requirement: In partner yoga, feel the same sensations as your partner and strive to assist your partner in completing the movements.

Posture Theme: Assisting Partner

Meditation Theme: Cultivating Empathy (10 min)

Breathing Exercise: Abdominal Breathing from Standing Mountain Pose (10 min)

Posture Practice: Seated Side Stretch - Partner Seated Spinal Twist - Assisted Seated Forward Bend - Partner Tiger Pose Balance - Child’s Pose + 

Camel Pose - Child’s Pose + Downward Dog - Cobra Pose + Chair Pose - Partner Tree Pose - Partner Warrior III - Partner Boat Pose - Chair 

Pose + Bridge Pose (60 min)

Relaxation Technique: Corpse Pose (10 min)
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principle of progression in educational theory, helping participants 
gradually adapt to and embrace yoga practice while progressively 
experiencing yoga’s physical and mental benefits. (4) Practicality and 
Feasibility: The time allocation and content design of each part (e.g., 
10 min of meditation and 60 min of asana practice) consider students’ 
daily life rhythms and study schedules, making the intervention plan 
practical, feasible, and sustainable.

2.3.6 Additional research design
This study adopts a convergent design within a mixed-methods 

approach. Quantitative data will be collected using a comprehensive 
well-being scale before and after the experiment. Qualitative data will 
be collected through semi-structured interviews and meditation diaries 
during and after the experiment. The results of both data types will 
be compared and integrated to provide a comprehensive understanding 
of the research question. This approach allows for the validation and 
enrichment of research findings, leading to a more robust interpretation 
of the impact of yoga intervention on students’ well-being.

2.3.7 Quality control of the experiment
The following quality control measures were taken to ensure the 

effective completion of the intervention scheme by students. A WeChat 
group was established to encourage students to upload practice photos, 
facilitating the exchange of practice experiences among students and 
between students and teachers. In addition, teachers were available for 
immediate question-and-answer sessions, enhancing students’ interest 
in participation. Finally, attendance and experience sharing were 
included in the assessment scores for this practice course, with incentive 
measures adopted to improve student compliance.

2.4 Survey method

To better address issues of cultural adaptability, reliability, and 
standardization of measurement tools, this study adopted the Multiple 
Happiness Questionnaire (MHQ). The MHQ, developed by Professor 
Yuanjiang Miao in 2003, integrates theories and measurement 
indicators of subjective and psychological well-being (Zhu, 2022). It 
has been widely used in subsequent research to evaluate the 
comprehensive well-being of college students and middle-aged to 
elderly fitness groups. The MHQ has a Cronbach’s alpha coefficient 
ranging from 0.700 to 0.919, a McDonald’s omegas coefficient ranging 
from 0.35 to 0.95, and a split-half reliability coefficient between 0.635 
and 0.820, demonstrating good reliability and validity (Wei, 2011; 
Cramer et al., 2013; Jiapeng and Chunyu, 2021).

The primary reasons for choosing to use the Mental Health 
Questionnaire (MHQ) in this study are as follows: The MHQ is 
specifically designed to capture subjective and psychological well-
being, which are highly aligned with our research objectives. The 
comprehensive nature of the MHQ encompasses nine dimensions of 
well-being, including life satisfaction, positive and negative emotions 
(subjective well-being), vitality, health concerns, self-worth, altruistic 
behavior, friendly relationships, and personal growth (psychological 
well-being). This comprehensive nature ensures a thorough evaluation 
of the impact of yoga intervention on various aspects of well-being. 
Although other tools, such as the 3rd generation Interpersonal, 
Community, Occupational, Physical, Psychological, and Economic 
well-being (ICOPPE) and the MQLI (Multicultural Quality of Life 

Index), are also comprehensive, we chose the MHQ because their 
reliability and validity have been well-established among Chinese 
university students, our specific population of interest. Additionally, 
the widespread use of the MHQ in similar research contexts provides 
a solid foundation for comparative analysis, enhancing the validity of 
our study results.

Therefore, the comprehensive well-being scale chosen for this 
study was suitable for assessing and evaluating the impact of yoga 
interventions on the comprehensive well-being of female college 
students. The MHQ consists of 50 items, including subjective and 
psychological well-being aspects. Subjective well-being is divided into 
three dimensions (life satisfaction, positive affect, and negative affect), 
and psychological well-being is divided into six dimensions (Life 
vitality, health concern, self-worth, altruistic behavior, friendly 
relationships, and personality growth), totaling nine dimensions. The 
scale uses a 7-point scoring method, with reverse scoring for negative 
affect, where higher scores indicate higher levels of comprehensive 
well-being. Tests using a comprehensive well-being scale were 
conducted 1 week before and after the intervention.

2.5 Qualitative analysis

After the exercise intervention, semi-structured interviews were 
conducted in small groups based on the number of attendees to explore 
their genuine feelings about the yoga practice, with participant consent 
obtained for onsite recording and note-taking. The same person 
conducted interviews, each lasting about 1 h, focusing primarily on the 
nine dimensions of comprehensive well-being, with particular attention 
to students’ descriptions of their experiences. Recordings were transcribed 
into text and imported into Nvivo12 software for qualitative analysis. The 
main steps included repeatedly reading interview records, identifying 
initial themes and coding, and refining primary themes. Two researchers 
completed the coding analysis; the coding consistency percentage was 
84%. Discrepancies in coding are discussed jointly to decide and achieve 
the highest degree of fit between coding content and themes.

2.6 Statistics

Data analysis was performed using SPSS 21.0 software. 
Quantitative data were described using mean ± standard deviation 
(SD). Before performing t-tests, the normality of the data was assessed 
using the Shapiro–Wilk test. If the data met the normality assumption 
(p > 0.05), paired t-tests were used for group comparisons. 
Nonparametric tests were employed if the data did not meet the 
normality assumption. In addition to reporting means and standard 
deviations, the t statistic and effect size (Cohen’s d) were also calculated.

3 Results

3.1 Comparison of MHQ and various 
indicators scores before and after yoga 
intervention in two groups of students

Before performing t-tests, the normality of the data was assessed 
using the Shapiro–Wilk test. The results showed that both 
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pre-intervention data (W = 0.977, p = 0.350) and post-intervention 
data (W = 0.961, p = 0.120) met the normality assumption (p > 0.05). 
Therefore, paired t-tests were used for group comparisons (Table 3).

Overall Well-being: The overall well-being of the yoga group 
significantly improved after the intervention (mean increased from 
162.16 to 219.03, t = 6.591, Cohen’s d = 1.374), indicating that yoga 
intervention had a significant positive impact on overall well-being. 
The overall well-being of the control group showed minimal change 
(mean increased slightly from 161.63 to 164.67, t = 0.387, Cohen’s 
d = 0.081), indicating no significant change (Table 3).

Specific Factors: The t-statistics and Cohen’s d values for specific 
factors such as life satisfaction, positive emotions, vitality, health 
concern, altruistic behavior, self-worth, friendly relationships, and 
personality growth indicated significant improvements in the yoga 
group. Notably, health concern (Cohen’s d = 2.740) and personality 
growth (Cohen’s d = 1.871) showed substantial enhancements, 
indicating significant improvement in these factors after the yoga 
intervention. Negative emotions significantly decreased in the yoga 
group (t = −4.657, Cohen’s d  = −0.971), demonstrating that yoga 
intervention significantly reduced negative emotions (Table 3). In the 
control group, all factors were insignificant, with t-statistics and 
Cohen’s d values indicating no significant changes.

3.1.1 Rationale for choosing this quantitative 
analysis

Rationale for Selection: We used t-tests to compare differences 
between the two groups (intervention and control) before and after 
the intervention. The t-test is a commonly used and effective statistical 
method that accurately reflects intervention effects and can handle 
paired and independent sample data. It is suitable for the design of this 
study and has high statistical power. The calculation of effect size 
(Cohen’s d) provides the magnitude of the intervention effect, 
complementing the t-test results and helping to understand the 
practical impact of the intervention better. Cohen’s d quantifies the 
actual significance of the intervention effect, providing a more 
intuitive explanation that aids in the application and dissemination of 
the results.

Alternative methods and their limitations. Descriptive statistics 
only: While providing basic means and standard deviations, it cannot 
perform group comparisons or indicate the statistical significance of 
the intervention. Descriptive statistics only offer a basic overview of 
the data, lacking quantitative evaluation of the intervention effect, 
making it difficult to draw strong conclusions. Other Test Methods 
(e.g., ANOVA): Although capable of handling multiple data groups, 
for this study’s two-group comparison design, the t-test is sufficient 
and simpler to operate, with results that are easier to interpret. 
ANOVA is suited for multiple-group comparisons, and its structure 
and interpretation are more complex, making it less suitable for this 
study’s two-group design.

3.2 Qualitative analysis of the yoga 
intervention group’s meditation diaries

This study further explored students’ genuine feelings and the 
entire change process through qualitative analysis of the exercise logs 
and interview content of the yoga group students. Based on initial 
coding, an analysis of the impact on the comprehensive well-being of 

female college students is conducted, divided into eight secondary 
themes: changes in emotional affect, physical changes, interpersonal 
interactions and relationships, personality growth, life satisfaction, 
further analyzing and summarizing tertiary nodes. Multiple checks 
and revisions of node names and contents and aggregation of similar 
nodes were performed, with examples for tertiary nodes (Table 4). The 
interviews did not reveal that yoga postures could enhance life 
satisfaction. Rather, the increase in life satisfaction was reflected in the 
effects of meditation, as mentioned by the participants: “I found that 
because my mood improved, everything around me got better, and my 
satisfaction with life increased”; “After meditating, I feel very satisfied 
and friendly toward everything around me.”

The reference points and examples in the secondary nodes mainly 
focus on positive effects like experiencing love, happiness, pleasure, 
pride, optimism and alleviating negative effects. Some students 
mentioned that “I feel very relaxed; I became more relaxed and happy 
after meditating”; “It helped me become more patient, kind, happy, 
and fulfilled.”; “After meditating, I indeed felt much calmer, able to 
eliminate many adverse emotions, and face the pandemic and 
lockdowns calmly.” “Yoga and meditation greatly relax the mood, 
shedding some of the anxiety and displeasure from study and life, 
completely letting go, effectively reducing anxiety, restlessness, and 
other emotions.” Some participants mentioned: “When I maintained 
a state that is beneficial but painful for the body, coexisting peacefully 
with the pain, I told myself that this is also a process toward better 
health,” “My body has become more flexible,” “The body is greatly 
stretched,” “I found that meditation allows me to sleep at 10 o’clock at 
night, curing my insomnia.” These results indicate that yoga postures 
help the body become softer and more stretched, gradually becoming 
healthier through enduring pain. Psychologically, participants 
mentioned, “I’m more willing to open my mind and welcome 
everything with an open and curious attitude.” These results indicate 
that yoga postures help individuals stretch stiff bodies effectively, and 
meditation can cure insomnia.

Some participants mentioned: “After learning yoga’s abdominal 
breathing and meditation, I  calm down first when encountering 
issues, analyze carefully, and do not overconsume my emotions”; “My 
inner self has become more resilient, and I have learned to regulate my 
emotions”; “I can distinctly feel my ability to control and regulate 
emotions has significantly strengthened.” These results indicate that 
meditation enabled a clear process of emotional self-acceptance, 
fostering self-care and love. In yoga meditation, some students 
described, “After each potential-unlocking yoga meditation, my 
thoughts become clearer, more goal-oriented, and my inner self feels 
full of confidence and strength.” These results indicate that persistence 
in action and meditation can significantly enhance self-worth within 
comprehensive well-being.

Several students described: “Grateful for our companionship, for 
the fateful encounters in our lives, thankful for being together, grateful 
for witnessing each other’s lives, love you all, wishing everyone well,” 
“Had a conflict with a friend today, felt a bit upset, but after listening 
to the meditation on perceiving interpersonal boundaries, felt 
somewhat relieved, realizing the need to face relationships more 
openly.” These results indicate that Yoga Meditation creates friendly 
and harmonious interpersonal relationships, relieves interpersonal 
difficulties, and enhances psychological and comprehensive well-
being. After the yoga exercise intervention, college students 
mentioned: “I feel hopeful, strong, and positive”; “I feel that there is 
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always something in life and the world worth loving”; “After yoga 
class, I feel thoroughly relaxed, energy restored, erasing the fatigue of 
long hours of study, not tired but more relaxed and full of vitality.” 
These results indicate that yoga exercise intervention improves 
physical vitality.

After completing the course, one student described in an 
interview: “When doing partner yoga, I am willing to support her with 
all my strength, even if it hurts”; “Helping her with postures beneficial 
for her health, I feel our relationship has become closer”; “There’s a 
magical feeling when we leverage each other’s strength because we are 
giving energy to each other, feeling very warm”; “When her body is 
fully reliant on me, I am willing to give my utmost effort to help her 
complete the movement..” However, descriptions of altruistic behavior 
in meditation diaries were not as vividly presented, indicating that 
yoga meditation focuses more on individual growth and 
transformation than the altruistic behavior in partner yoga postures.

4 Discussion

Yoga is a holistic exercise that concerns the body and mind, 
helping balance students’ study, life, body, and mind. Through physical 
postures, breath control, meditation, and relaxation techniques for 
psychological adjustment, it achieves harmony and unity of body, 
mind, and spirit, easing tension and life stress. It has a noticeable 
improvement effect on negative effects among college students, such 
as anxiety and depression (Cramer et al., 2013; Domingues, 2018). The 
results showed that yoga exercise intervention improved the level of 
nine dimensions of comprehensive well-being among female college 
students, in which three dimensions of subjective well-being (life 
satisfaction, positive affect, negative affect) and six dimensions of 
psychological well-being (health concerns, personality growth, life 
vitality, altruistic behaviors, friendly relationships, and self-worth) 
were significantly improved after yoga exercise intervention.

4.1 Yoga exercise intervention contributes 
to enhancing students’ comprehensive 
well-being

The efficacy of the four specific contents of the yoga exercise 
intervention includes yoga postures, yoga meditation, breathing, and 
relaxation techniques. Backbend postures were filled with energy and 
well-being, expanding the breathing space and aiding in releasing fear, 
anxiety, and stress (Iyengar, 2008). Twisting poses offered internal 
stability, helped release emotional tension with a strong balancing 
effect, stretched the back muscles, and massaged the internal organs 
(Iyengar, 2008). Partner yoga emphasizes collaborative effort to 
complete the yoga session in a harmonious and supportive setting, 
enhancing mutual pleasure, coordinating relationships, fostering 
friendships, and exercising both body and mind (Iyengar, 2008).

Yoga meditation induces changes in the autonomic nervous 
system, such as altering heart rate, increasing parasympathetic activity, 
and reducing sympathetic activity (Uikey and Sandel, 2023). 
Meditation improves autonomic function by triggering 
neurohormonal mechanisms, thus reducing stress and anxiety. It also 
suppressed sympathetic activity by downregulating the hypothalamic–
pituitary–adrenal axis (Palek, 2020). Yoga meditation practices T
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TABLE 4 Themes and coding of the post-intervention interview.

Primary 
nodes

Secondary 
nodes

Tertiary nodes Reference points of 
coding

Coding examples

Effect of yoga 

intervention on 

comprehensive 

well-being

Perceptions of 

emotional and mood 

changes

Positive effects such as enthusiasm, 

pleasure, and optimism
36

Feeling attractive and full of confidence; feeling joyful inside, believing to have found one’s way of relaxation and 

hypnosis; experiencing great relaxation of mood;

Alleviating negative effects like 

anxiety and stress
43

Anxiety and stress relieved; reduction of negative affect; encountering problems in life no longer seems so bad; body 

feels relaxed; I had insomnia that day, feeling restless, but after listening to light meditation music while lying in bed, 

I woke up the next day feeling energized; I sit cross-legged on the yoga mat, listened to light music for a few 

minutes, took deep breaths, and felt much better; complete relaxation of body and mind.

Health changes
Attention and observation of one’s 

body
25

When I maintained a state beneficial to my body but accompanied by pain, coexisting peacefully with the pain, 

I told myself that this was also a healthier process; my body became more flexible; my body felt very relaxed and 

comfortable; my body got greatly stretched; meditation allowed me to sleep at 10 o’clock at night, curing insomnia.

Interpersonal 

relationships and social 

environment

Caring for others, being friendly, 

and tolerant
27

After having a falling out with a friend, feeling extremely tormented and oppressed inside, I used simple sitting 

postures from yoga for abdominal breathing and meditation, reflecting on the reasons for the incident, and I found 

that I was no longer angry, trying to understand others, putting myself in their shoes; feeling satisfied with people 

and things around me inside; practicing yoga made me more open-minded and tolerant; yoga made me feel more 

relaxed and comfortable with classmates; I started to meet new friends, discovered and learned from their strengths, 

and my mindset gradually became more optimistic.

Personality growth, 

introspection

Overall mood, emotional 

regulation, self-acceptance
42

Previously, when I encountered something, I might be overly negative, an absolute pessimist, but after learning 

abdominal breathing and meditation in yoga, I first calmed down when encountering something, analyzed it 

carefully, and did not exhaust my emotions excessively; became mentally tougher and learned how to regulate 

emotions; became calmer and more positive when faced with things; became more stable and gentle in dealing with 

people; improved my emotional defenses; felt the enhancement of my ability to control and regulated emotions

Life satisfaction

Satisfaction with daily life, 

satisfaction with one’s life 

conditions

14

I found that the environment around me improved because of my improved mood; everything was fine, and my 

satisfaction with life increased. I could handle any situation with ease, feeling satisfied and friendly with everything 

and everyone around me inside

Life vitality
Energy restoration, feeling 

physically light
28

After yoga practice, my body did not feel tired, but rather refreshed; after completing the yoga practice, I not only 

did not feel tired, but I was full of energy and became more relaxed

Altruistic behavior Mutual support, helping each other 15

In postures, I was willing to support her with all my strength, even if I was in pain; in helping her do postures 

beneficial to her health, I felt that our relationship had become closer; when we supported each other, there was a 

magical feeling, we gave each other energy, and it felt very warm; I was willing to help her as much as I can.

Self-affirmation, self-

worth recognition

Belief in one’s abilities, feeling 

successful, and having a sense of 

achievement

23

Through continuous perseverance and practice, completing previously impossible movements, breaking through my 

limits repeatedly, and believing that I can also do it, yoga makes me more confident. I have gained great confidence 

in my figure; in the process of continuous attempts, I have gained a great sense of achievement and satisfaction
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induced neural activation in the left prefrontal cortex of participants, 
stimulating neural activity in the frontal lobe cortex during the 
process, maintaining an appropriate state of arousal, enhancing neural 
activity, and thus enhancing neural activation in the left prefrontal 
cortex of the brain related to cognitive tasks and attention control 
(Schiweck et  al., 2019). Yoga practices result in an excitation-
inhibition-excitation process of brain electrical activity, with brain 
waves displaying an orderly rhythm of synchrony and desynchrony, 
serving as an effective means to regulate the balance and unity of 
“body, mind, and spirit” (Brown and Gerbarg, 2005).

Yoga breathing exercises are a unique and powerful way to adjust 
the imbalanced autonomic nervous system (Uikey and Sandel, 2023). 
Conscious breathing practices positively affected autonomic nervous 
functions such as heart rate variability and cardiac vagal tone, 
influencing emotions, stress, and cognition and improving 
psychological disorders. Sarika et al. noted that cardiac vagal tone 
could be  a marker for emotional regulation and psychological 
adaptability (Lemay et al., 2019). Palek et al. suggested that vagal nerve 
activity is related to attention, emotions, and communication, with 
vagal effects calming both physiologically and psychologically 
(Cramer et al., 2017). Schiweck et al. (2019) further confirmed the 
correlation between depressive moods and reduced cardiac 
parasympathetic control. Assessing the autoregulatory effects of yoga 
breathing, the interaction between brain, autonomic, and 
psychological functions was enhanced, influencing well-being and 
emotional regulation through the central and parasympathetic 
nervous systems (Brown and Gerbarg, 2005). Meditation and 
relaxation processes gently stimulate the central nervous system, 
keeping the cerebral cortex in an appropriate state of arousal conducive 
to activating spontaneous electrical activity in brain cortical neurons. 
The state during yoga meditation is deep quietude and high alertness, 
with low oxygen consumption, a unique brain functional state. Long-
term practice of yoga meditation can enhance neuronal metabolic 
capacity (Cahn and Polich, 2006).

4.2 Yoga exercise intervention can improve 
the levels of the nine dimensions of 
comprehensive well-being

Life satisfaction primarily refers to an individual’s satisfaction with 
their state of life, where their various needs are essentially met. 
Previous studies have indicated that yoga postures mainly improved 
life satisfaction (Cramer et al., 2017; Lemay et al., 2019). However, our 
study presented different results. We found that the life satisfaction of 
subjective well-being in the yoga group showed a highly significant 
improvement attributed to the role of yoga meditation. Life satisfaction 
was mainly enhanced through yoga meditation practices, with 
meditation improving mood and increasing satisfaction with life, 
enabling individuals to handle any issue in life with ease and 
be satisfied with the people and events around them, which differs 
from some previous research findings.

This study also found that yoga interventions could significantly 
enhance college students’ subjective well-being regarding positive 
affect, such as happiness, pleasure, and joy, and reduce negative affect, 
such as anxiety, stress, and irritability, consistent with previous 
research findings (Harsora and Nanduri, 2022). When yoga and 
meditation were used as relaxation and stress relief methods in a busy 

and pressured life, they helped college students enhance positive affect 
and alleviate anxiety and restlessness. Interviews revealed an 
improvement in positive affect among college students and relief from 
negative affect. Yoga practitioners achieve a state of spiritual 
awakening through meditation practice, entering an unbounded state 
of consciousness and reaching the most relaxed and pleasant 
psychological state, effectively easing anxiety, depression, and other 
negative effects. Yoga interventions significantly enhanced the health 
concern dimensions of psychological well-being, in line with previous 
research results. Yoga can increase college students’ attention to health, 
improve sleep quality, reduce staying late, and encourage healthy 
eating, thus maintaining good lifestyle habits and behaviors (Crovetti 
and Rielly, 2017). Thematic yoga interventions make participants’ 
diets healthier by healing poor life routines, improving both physical 
and psychological health, thereby effectively enhancing psychological 
well-being.

Personality growth mainly refers to self-acceptance, continuous 
development, and control over one’s behavior and emotions 
(Dasgupta et  al., 2023). Previous research has not explored the 
dimensions of personality growth extensively. This study shows that 
the personality growth of psychological well-being in the yoga 
group scored the most significant change in the comprehensive 
well-being scale, primarily through yoga practice enhancing 
emotional regulation and stabilizing emotions. The practice of 
postures and meditation allowed students to accept, reflect on, and 
correct their bodily actions and thoughts. Yoga meditation 
effectively helped participants feel their emotions and learn to 
accept them, experiencing changes in their mental state during 
meditation, gradually turning yoga meditation into a habit, 
fostering personality growth, and enhancing psychological well-
being. Self-worth refers to believing in one’s abilities, feeling valued, 
and having high self-esteem (Lawrence and Gonzales, 2023). The 
improvement of self-worth through yoga is primarily reflected in 
bodily self-esteem (Golec de Zavala et al., 2017). Practicing yoga 
postures increases confidence, and through persistent effort, 
achieving postures that were previously unattainable and breaking 
personal limits brings great satisfaction and a sense 
of accomplishment.

Friendly relationships mainly refer to amicable and harmonious 
interpersonal relationships (Phu, 2019). After practicing yoga, friendly 
conversations increase among participants, enhancing social 
adaptability and the ability to manage interpersonal relationships 
(Kaur et al., 2021). In this study’s yoga intervention, the dimension of 
friendly relationship scored significantly higher. Interviews revealed 
that through the cooperative interaction of partner yoga, completing 
a yoga session together fosters elements of mutual aid, harmony, and 
trust that solo yoga does not provide. Current research does not 
directly link yoga meditation to friendly relationships. However, this 
study found through meditation diaries that yoga meditation fosters 
friendly relations among practitioners.

Life vitality primarily refers to being full of energy, enthusiasm for 
life, and brimming with energy, a state that vibrant college students 
should inherently possess (Das et al., 2020). Previous research on yoga 
enhancing life vitality is scarce, with a few studies suggesting that 
backbend postures primarily improve physical vitality (El Refaye, 
2022). In this study, altruistic behavior primarily refers to the 
willingness to help others. Since yoga postures and meditation 
practices are usually performed individually on a mat, quietly focusing 
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on one’s practice, previous research has seldom discussed enhancing 
altruistic behavior through yoga. This study made appropriate 
adjustments to the practice form of yoga by combining Hatha yoga 
with partner yoga, changing the individual practice in postures and 
meditation to designing partner yoga postures. This design allowed 
participants to learn to perform small acts of altruism, feeling warmth 
and well-being through mutual support and protection in partner 
yoga, enhancing communication, physical touch, and concerted 
efforts to complete the partner yoga postures, helping individuals 
gradually form a stable pattern of altruistic behavior. It was observed 
that there was a significant improvement in the altruistic behavior and 
psychological well-being of the participants.

5 Conclusions and recommendations

5.1 Conclusion

Yoga exercise interventions can be  divided into four parts: 
postures, meditation, breathing, and relaxation techniques. Through 
yoga exercise interventions, among the nine dimensions of 
comprehensive well-being, female college students showed highly 
significant improvements in subjective well-being (including life 
satisfaction, positive affect, and negative affect) and two dimensions 
of psychological well-being (health concern and personality growth), 
with significant improvements in the other four dimensions of 
psychological well-being (life vitality, altruistic behavior, friendly 
relationships, and self-worth). Yoga exercise interventions help 
enhance the comprehensive well-being of female college students. In 
addition, yoga meditation focuses on the individual’s growth and 
transformation, with the improvement in life satisfaction of female 
college students’ subjective well-being mainly achieved through yoga 
meditation. Finally, partner yoga posture practice can help 
individuals gradually form a stable pattern of altruism and be willing 
to help others. Yoga exercise interventions can be  an effective 
guidance method for college students’ mental health education 
in universities.

5.2 Recommendations

Based on our findings, we make the following recommendations. 
Firstly, universities should highly value the positive effects of physical 
exercise interventions on enhancing students’ comprehensive well-
being, promote the deep integration of physical and health education, 
strengthen guidance and supervision over students’ extracurricular 
physical activities, and push for the continuous development and 
improvement of college student’s mental health levels. Additionally, 
further refine the methods, means, and strategies of school mental 
health education, incorporating yoga and other physical exercise 
interventions into the mental health education of college students. It’s 
necessary to provide appropriate education and guidance according 
to different genders, actively carry out exercise intervention work for 
the comprehensive well-being of college students, and help students 
achieve higher well-being. Finally, future research must strengthen the 
development of localized measurement tools for well-being, focus on 
more specific sports projects and forms of physical exercise, not only 

examining physiological and psychological factors but also 
considering the social factors of physical exercise in enhancing college 
students’ sense of well-being, the differences in the effects of different 
dimensions of sports participation on different dimensions of well-
being, the differences in the impact of physical exercise on well-being 
between genders, the mediating effect of peer relationships, and other 
research topics, to provide decision-making references for the 
construction and implementation of the “Healthy China” strategy.

6 Research limitations

Several limitations should be noted. First, this study was limited 
by the research methods: In this study, the control group did not 
engage in any structured physical exercise program during the 
intervention period to highlight the specific impact of yoga on overall 
well-being. The absence of a comparison group engaging in other 
forms of physical exercise may limit the specificity of the conclusions 
regarding the impact of yoga on the overall well-being of female 
college students. Future research could include a comparative exercise 
group and enhance the analysis of gender differences between male 
and female college students. By distinguishing the effects of yoga from 
other physical activities on the overall well-being of college students, 
a more comprehensive and systematic understanding of yoga’s impact 
on the overall well-being of male and female college students can 
be achieved. Second, this study was also limited by the sample size and 
duration of yoga intervention: The subjects of this study were 92 
female college students from a university in Shanghai, which is a 
relatively small sample size. Additionally, the 10-week intervention 
period might need further validation to determine if it should 
be extended. Future studies could consider increasing the sample size 
and number and choosing a longer follow-up period. This design 
would enhance the external validity of the research results and further 
assess the time effects and lasting impacts of yoga practice.
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The association between physical 
fitness and mental health among 
college students: a 
cross-sectional study
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Introduction: Physical inactivity and mental health disorders are emerging 
threats to public health in China. Previous research on links between exercise 
and mental wellbeing have focused on clinical populations, with little evidence 
from the general population, particularly younger adults. We aimed to investigate 
associations between physical fitness and mental health in Chinese college 
students.

Methods: In this series, of cross-sectional observational studies, we  enrolled 
7,468 Chinese college students aged 16–24  years in 199 classes at Changzhou 
Vocational Institute of Engineering between Sept 1, 2017, and Jun 30, 2018. 
Exposures of interest were the students’ physical fitness level, measured by the 
Chinese University Students Physique Test. The primary outcomes were mental 
health situations, measured by the University Personality Inventory (UPI). The 
multivariable linear regression models were used to assess the relationship 
between the levels of physical fitness and mental disorders symptoms.

Results: Completed mental health and physical fitness data were available 
for 6,724 participants aged 16–24  years. Compared with the failed group, the 
corresponding levels of difference in overall UPI scores were  −  1.45 scores (95% 
CI: −2.45, −0.46; p  <  0.01) for the passed group and  −  2.95 scores (95% CI: −4.13, 
−1.77; p  <  0.01) for the good group. Similar results were observed in the four 
different aspects of psychotic disorder symptoms.

Discussion: There was a significantly negative correlation between the level of 
physical fitness and phycological situations among Chinese college students. 
Our findings highlight the psychological situations of students with low physical 
fitness levels should be concerned.

KEYWORDS

physical fitness, mental health, Chinese college students, cross-sectional study, 
wellbeing of the youth
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Introduction

The marked decline in physical fitness among Chinese college 
students warrants significant concern. The 2020 Physical Fitness and 
Health Surveillance Report indicates that merely a third of students 
meet established physical standards, with obesity affecting 5.5% (1) of 
this population. This diminishing fitness trend is increasingly viewed 
as a factor contributing to greater susceptibility to infectious diseases, 
and individuals with lower fitness levels are more likely to struggle in 
coping with social challenges (2). Research suggests that improvements 
in physical fitness correlate with positive shifts in cardiovascular risk 
factors. Furthermore, there is a strong, inverse relationship between 
changes in physical fitness and long-term mortality rates, especially in 
the cardiovascular and all-cause mortality (3). Additionally, 
individuals with inadequate fitness often report higher instances of 
absenteeism from work or academic settings, imposing significant 
health and economic burdens on their families and the broader society 
(4). This scenario highlights the pressing need to address the decline 
in physical fitness and mitigate its comprehensive impact on public 
health and economic stability.

Mental health disorders present an additional challenge, with 
global prevalence figures for anxiety (301 million), major depression 
(280 million), and bipolar disorder (40 million) reaching alarming 
heights (5). Within China, mental disorders, excluding dementia, affect 
9.3% of the population, encompassing conditions like anxiety, alcohol 
dependence, and schizophrenia (6). A particular study in 2020 
identified a prevalence of 28.4% for depression among Chinese students 
(7). The financial impact of these disorders is non-negligible, equating 
to almost 5% of China’s gross domestic income, attributable to factors 
such as absenteeism, productivity loss, and increased healthcare 
expenditures (8). Furthermore, a meta-analysis has highlighted that the 
risk of all-cause mortality is more than two-fold higher in individuals 
with psychological disorders compared to their healthier counterparts 
(9). The interplay between declining physical fitness and mental health 
concerns is emerging as a significant public health crisis in China.

The interconnection between physical and mental health has been 
well-documented within patient populations. For instance, individuals 
with type 2 diabetes are at a doubled risk for depression relative to the 
general population. Studies have shown that almost half of the patients 
with cancer experience concurrent mental health issues, and addressing 
depressive symptoms may prolong their survival (10). Evidence also 
points to increased susceptibility to diseases like cancer, type 2 diabetes, 
cardiovascular disease, and asthma among those with severe mental 
illnesses (11). A longitudinal study covering 15 cohorts observed that 
psychiatric patients on medication exhibit diminished physical activity 
levels, correlating directly with the dosage of medication (12). While 
past research has largely centered on patient cohorts, studies focusing 
on the general populace, particularly the young adult demographic, are 
sparse. The definitive relationship between physical fitness and mental 
health within the broader population remains to be elucidated.

In an effort to bridge this knowledge gap, our study conducted a 
cross-sectional evaluation of the link between physical fitness levels and 
mental health among Chinese college students. In addition, the situation 
of physical fitness could be  changed through the regular physical 

exercise, thus, exploring the association between the levels of physical 
fitness and mental health might provide the essential evidence for the 
psychological disorders prevention, especially in the general population.

Materials and methods

Data sources

We used a series, of cross-sectional datasets of freshmen 
enrollment surveys and scores of the Students Physique Test initiated 
in 2017 and 2018. The freshmen enrollment psychological surveys 
were conducted at Changzhou Vocational Institute of Engineering. 
The psychological surveys were used to assess the profile of college 
students’ psychological situations. The student’s physical fitness status 
was measured by trained staff in Chinese University Students’ 
Physique Tests. All participants were typical college entrants who 
underwent comprehensive medical and psychological evaluations at 
the time of their university admission. The data pertaining to mental 
health, which form a crucial part of our study, were derived from these 
initial screenings. Prior to these examinations, none of the participants 
had reported any psychological disorders or other 
physiological impairments.

Our study was designed to utilize a multistage stratified, cluster-
randomized, college-based, sampling design. The final eligible 
participants were Chinese college students aged 16–24 years from 
Changzhou Vocational Institute of Engineering. We  excluded 
participants who were unable to finish the Physique Test or refused 
ethical informed consent. After excluding 744 participants with 
missing data on exposures and outcomes, a total of 6,724 participants 
recruited from 199 classes were included in the final analysis.

Ethics statement

The data were collected from June to October 2018, and this study 
was approved by the Medical Ethics Committee, Department of 
Psychological and Behavioral Sciences, Zhejiang University (approval 
number: 2022060). The study was carried out under the ethical 
guidelines of the Department of Psychological and Behavioral 
Sciences, Zhejiang University. Before we  conducted this survey, 
informed written consent was given by the participants or their 
guardians. Consent was given by parents or caregivers for participants 
under the age of 18 under the above ethical guidelines. Moreover, all 
participants’ personal information remained confidential.

Measurements of mental health situations

University Personality Inventory (UPI) was used to assess 
college students’ mental health conditions, covering physical 
symptoms, schizophrenia, depression and neuroticism, and 
persecutory beliefs aspects. UPI is a widely validated mental health 
instrument for screening the psychological situations of college 
students in China (13). UPI tests were just delivered online. When 
students enrolled in our investigations, they would be taken into the 
computer room to finish UPI tests by trained staff. In the UPI, only 
56 items should be analyzed, because there were 4 items (5, 20, 35, 

Abbreviations: BMI, Body Mass Index; SD, Standard Deviations; UPI, University 

Personality Inventory.
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and 50) being excluded, and treated as pseudo measurements. The 
56 items are left as a multidimensional instrument for screening 
college students’ mental health situations, and a score of 1 was given 
for “yes,” and 0 was given for “no.” UPI scores from 0 to 56 and is a 
dimensional measure of mental health for university students. The 
higher scores in UPI represent the poorer the 
psychological situations.

Measurements of physical fitness

The exposure of interest was the level of physical fitness, which 
was measured through the Chinese University Students’ Physique Test 
(14). Chinese University Students Physique Test was the validated 
instructions for monitoring students’ physical fitness, consisting of 
standing long jump (reflecting lower limb strength), 60-s sit-ups for 
female students (reflecting core strength), pull-ups for male students 
(reflecting upper limb and core strength), sit and reach (reflecting 
flexibility), 50-m dash (reflecting speed), and 800/1,000-m run test 
(reflecting cardiorespiratory fitness). Considering the sex differences, 
the context of physique fitness tests for males was slightly different 
from those for females. For example, females were asked to finish an 
800-m run test to reflect cardiorespiratory fitness and 60-s sit-up tests, 
while males needed to finish a 1,000-m run test and pull-up tests (15). 
The specific process of physical fitness and details of measurements 
were illustrated in the Notice of the Ministry of Education on the 
National Student Physical Fitness Standard (14), published in 2014. 
The final score of the Chinese University Students Physique Test 
indicated the fitness level of the individual. The higher participants 
scored, the better their physical fitness was. Scores of 80 or above (out 
of 100) mean that the grade is “Good,” 60.0 ~ 79.9 is “Passed,” and, for 
scores below 60, the grade is “Failed.”

Assessment of covariates

As part of the students’ physique test, several anthropometric data 
were obtained, covering weight, height, and eye vision. Body weight 
was measured to the closest 0.1 kg by digital scales, without shoes and 
heavy clothing, and the height was measured at 0.1 cm. Body Mass 
Index (BMI) was calculated [BMI = weight (kg)/height (m2)]. For the 
group under 18, the criteria of BMI categories were based on the 
age-and gender-specific cut-off points for overweight and obesity 
[Screening for overweight and obesity among school-age children and 
adolescents (WS/T 586—2017) and Screening standard for 
malnutrition of school-age children and adolescents (WS/T 
456—2014)]. For the group aged 18 years old and above, the 
overweight and obesity metric is based on Chinese national surveys, 
suggesting that overweight was defined as BMI ≥ 24 kg/m2, and obesity 
was defined as BMI ≥ 28 kg/m2 (16). The eye vision was measured by 
trained medical staff with a logarithmic visual acuity chart. Age at 
baseline, vision, and BMI were collected as the continuous variable. 
Other potential categorical variables included survey year (2018 or 
2019), major (Economics and Management, Sports and health 
management, Art and design, Intelligent Manufacturing, Chemical 
and Pharmaceutical Engineering, Architectural engineering, 
Inspection, Testing, and Certification), and gender (male or female), 
collected as the categorical variables.

Statistical analysis

Descriptive analysis was described as frequencies (percentage) 
and mean (standard deviations, SD). We  offered the descriptive 
summaries and assessed any potential differences between different 
groups by using χ2-tests for categorical variables and t-tests for 
continuous variables.

In the primary analyses, we utilized linear regression models to 
estimate the beta of the levels of physical fitness with UPI total scores, 
physical symptoms, schizophrenia, depression and neuroticism, and 
persecutory beliefs scores. Model 1 was adjusted for age and gender to 
isolate the direct effects of these fundamental demographic factors on 
mental health outcomes, acknowledging their established roles in 
epidemiological research. Model 2 was based on Model 1, additionally 
adjusted for survey year, college, BMI categories, and vision. Model 2, 
as a fully adjusted model, mitigated the influence of extraneous factors 
and enabling a more robust exploration of the association between 
physical fitness and mental health. Based on the fully adjusted model 
(Model 2), situations among different groups were illustrated via forest 
plots. Pairwise comparison in physical fitness levels between different 
groups used the Bonferroni method to correct the p-value.

We conducted a further sensitivity analysis and stratified analyses 
to assess the robustness of our primary findings. In our sensitivity 
analysis, we assessed the association scores of physical fitness with UPI 
total scores and each single mental health symptom score, and the 
scores of physical fitness were treated as the continuous variable. 
Accordingly, we have conducted stratified analyses based on gender. 
Statistical analyses were completed by SAS 9.4 (SAS Institute Inc., NC) 
and R (Version 4.0.3). We  reported two-sided p-values and 95% 
confidence intervals (CIs) throughout, and a p-value <0.05 was 
considered an indicator of statistical significance.

Results

Characters of the study population

Among 6,724 participants aged 16–24 years, 67.0% were male 
(n = 4,503). The mean (SD) mental health score was 12.62(10.13) and 
the mean (SD) total score of fitness was 71.47(8.98). The proportion 
of Good, Pass, and Fail levels was 15.6, 76.5, and 7.9%, respectively. 
The points of initial sleep, sleep maintenance, and early morning 
awakening were 1.4(0.7), 1.5(0.7), and 1.5(0.8) respectively. As shown 
in Table 1, the participants with good physical fitness level were more 
likely to have better eye vision, come from the School of Sports and 
Health Management, and stay at a lower BMI.

Association between physical fitness level 
and UPI scores

In the multivariable models adjusting for demographic 
information, survey year, college, BMI, and vision, participants with 
lower physical fitness levels had higher total scores of UPI (Table 2). 
Compared with the failed group, the corresponding levels of difference 
in overall UPI scores were − 1.45 scores (95% CI: −2.45, −0.46; 
p < 0.01) for the passed group and − 2.95 scores (95% CI: −4.13, −1.77; 
p < 0.01) for a good group. To help interpret the negative association, 
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in the sensitivity analysis, we found one score increasing in physical 
fitness test was associated with 0.11 score (95%CI: −0.14 to −0.07, 
p < 0.01) decrease (Supplementary Table S1). The significant difference 
pairs of fail vs. pass, fail vs. good, and pass vs. good were illustrated in 
Figure 1.

Association between physical fitness level 
and four aspects of mental health scores

 a) Association between physical fitness levels and physical 
symptom scores.

In the multivariable-adjusted model (Table 3), participants with 
a good level of physical fitness (β = −0.53; 95% CI: −0.84, −0.22; 
p < 0.01) had a significantly lower risk of somatization (physical 
symptom) disorders, compared to the lowest level of physical fitness. 
Each increased score of physical fitness was associated with 0.02 
lower scores of somatization disorders, with significant inverse 
associations also observed for risk of dementia (95% CI: −0.03, 
−0.01; p < 0.01; Supplementary Table S1). Besides, it is worth noting 
that students who failed the physical fitness tests had significantly 
higher physical symptom scores compared to those who achieved a 
superior grade on the physical fitness tests (p < 0.01). However, there 
was not a significant difference in physical symptom disorders 

TABLE 1 Demographic and health characteristics of eligible participants.

Characteristic
Overall 

(n =  6,724)
Fail (n =  532)

Good 
(n =  1,050)

Pass 
(n =  5,142)

p-value

Age, mean (SD) 18.3 (0.8) 18.2 (0.7) 18.4 (0.8) 18.3 (0.7) <0.01

Gender, % <0.01

Female 2,221 (33.0) 71 (13.3) 460 (43.8) 1,690 (32.9)

Male 4,503 (67.0) 461 (86.7) 590 (56.2) 3,452 (67.1)

BMI [mean (SD)] 22.3 (3.9) 28.1 (5.6) 20.7(2.0) 22.0(3.4) <0.01

Vision [mean (SD)] 4.5 (0.4) 4.4 (0.4) 4.6 (0.4) 4.5(0.4) <0.01

Survey year, % 0.05

2017 3 (0.0) 0 (0.0) 0 (0.0) 3 (0.1)

2018 3,429 (51.0) 244 (45.9) 564 (53.7) 2,621 (51.0)

2019 3,292 (49.0) 288 (54.1) 486 (46.3) 2,518 (49.0)

Physical fitness score [mean (SD)] 71.5 (9.0) 52.6(6.9) 84.1 (3.6) 70.8 (5.3) <0.01

Score of mental health [mean (SD)] 12.6 (10.1) 13.5 (10.5) 11.5 (9.1) 12.8 (10.3) <0.01

Somatization symptom [mean (SD)] 2.7 (2.7) 2.8 (2.7) 2.6 (2.6) 2.7 (2.7) 0.16

Schizophrenia symptom [mean (SD)] 4.0 (3.8) 4.4 (4.1) 3.6 (3.5) 4.0 (3.9) <0.01

Depression [mean (SD)] 2.6 (2.6) 2.9 (2.7) 2.2 (2.4) 2.6 (2.7) <0.01

Neuroticism and persecutory beliefs [mean (SD)] 4.8 (3.7) 5.0 (3.9) 4.5 (3.5) 4.9 (3.8) <0.01

College (%) <0.01

Chemical and pharmaceutical engineering 1,185 (17.6) 91 (17.1) 184 (17.5) 910 (17.7)

Intelligent manufacturing 1722 (25.6) 199 (37.4) 218 (20.8) 1,305 (25.4)

Architectural engineering 1,338 (19.9) 112 (21.1) 181 (17.2) 1,045 (20.3)

Inspection, testing, and certification 734 (10.9) 47 (8.8) 121 (11.5) 566 (11.0)

School of economics and management 814 (12.1) 30 (5.6) 136 (13.0) 648 (12.6)

Art and design 658 (9.8) 44 (8.3) 83 (7.9) 531 (10.3)

Sports and health management 273 (4.1) 9 (1.7) 127 (12.1) 137 (2.7)

Age, body mass index (BMI), fitness score, mental health score and the sleep quality score were expressed as Mean (SD). Gender, Survey year, colleges were expressed as counts (percentages).

TABLE 2 Linear regression results of the levels of physical fitness and UPI scores among the college students.

Levels of physical 
fitness

No. of participants
Model 1a Model 2b

β (95%CI) p-value β (95%CI) p-value

Failed 532 Reference Reference

Passed 5,142 −1.26(−2.17, −0.36) <0.01 −1.45(−2.45, −0.46) <0.01

Good 1,050 −2.75(−3.82, −1.69) <0.01 −2.95(−4.13, −1.77) <0.01

aAge at baseline and gender were adjusted. bAge at baseline, gender, survey year, college, BMI, and vision were adjusted.
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between the failed group and the group who merely passed 
(Figure 2A).

 b) Association between physical fitness levels and 
schizophrenia symptom.

When moving to the schizophrenia symptom aspect, compared 
with individual with the failed level, the differences in schizophrenia 
symptoms among the passed and good groups were and scores were 
−0.59 (95% CI: −0.97, −0.21; p < 0.01) and − 1.11 (95% CI: −1.56, 

−0.66; p < 0.01), respectively (Table  2). The negative correlation 
between physical fitness level and schizophrenia symptoms (β = −0.04; 
95% CI: −0.05, −0.03; p < 0.01) was revealed in Supplementary Table S1. 
Significant differences in schizophrenia symptoms existed among the 
three groups (Figure 2B).

 c) Association between physical fitness levels and depression.
In the depression aspect, compared with the failed group, 

differences in depression aspects were −0.43 scores (95% CI: −0.68, 
−0.17; p < 0.01) for passed group and −0.87 scores (95% CI: −1.18, 
−0.57; p < 0.01) for good group in the fully adjusted model. In 
addition, a negative relationship between physical fitness level and 
depression was observed, with per score increase in physical fitness 
test associated with a 0.04 score (95% CI: −0.03 to −0.02; p < 0.01) 
decline in depression scores (Supplementary Table S1). Furthermore, 
we found significant differences among the three students’ physical 
fitness level pairs of fail vs. pass, fail vs. good, and pass vs. good. 
(Figure 2C)

 d) Association between physical fitness levels and neuroticism 
and persecutory beliefs.

In neuroticism and persecutory beliefs aspects, students with 
failed physical fitness level got higher points in neuroticism and 
persecutory beliefs scores than those with passed (β = −0.40; 
95%CI: −0.76 to −0.03; p = 0.03) or good (β = −0.88; 95%CI: −1.31, 
−0.44; p < 0.01) physical fitness level in the multivariable-adjusted 
model (Table 3). Additionally, the inverse linear association existed 
between physical fitness level and the score of neuroticism and 
persecutory beliefs (β = −0.03; 95%CI: −0.04, −0.02; p < 0.01). 
While differences were revealed between fail vs. good, and pass vs. 
good in Figure 2D, the difference was not significant between failed 
and passed groups.

FIGURE 1

The association between mental health and physical fitness levels. 
Age at baseline, gender, survey year, college, BMI, and vision were 
adjusted. CI Confidence interval, P Significance level.

TABLE 3 Linear regression results of the levels of physical fitness and four different symptoms scores among the college students.

Levels of physical 
fitness

No. of participants
Model 1a Model 2b

β (95%CI) p-value β (95%CI) p-value

Somatization

Failed 532 Reference Reference

Passed 5,142 −0.19(−0.42, 0.05) 0.12 −0.29(−0.55, −0.03) 0.03

Good 1,050 −0.41(−0.69, −0.14) <0.01 −0.53(−0.84, −0.22) <0.01

Schizophrenia

Failed 532 Reference Reference

Passed 5,142 −0.54(−0.88, −0.20) <0.01 −0.59(−0.97, −0.21) <0.01

Good 1,050 −1.06(−1.46, −0.66) <0.01 −1.11(−1.56, −0.66) <0.01

Depression

Failed 532 Reference Reference

Passed 5,142 −0.40(−0.63, −0.16) <0.01 −0.43(−0.68, −0.17) <0.01

Good 1,050 −0.85(−1.13, −0.58) <0.01 −0.87(−1.18, −0.57) <0.01

Neuroticism

Failed 532 Reference Reference

Passed 5,142 −0.35(−0.68, −0.01) 0.04 −0.40(−0.76, −0.03) 0.03

Good 1,050 −0.83(−1.22, −0.44) <0.01 −0.88(−1.31, −0.44) <0.01

aAge at baseline and gender were adjusted. bAge at baseline, gender, survey year, college, BMI, and vision were adjusted.
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In the comprehensively adjusted models, we noted a consistent 
association between levels of physical fitness and UPI scores across 
gender subgroups, as detailed in Supplementary Table S2. Similarly, 
the relationship between physical fitness levels and four facets of 
mental health scores did not differ significantly by gender, as shown 
in Supplementary Table S3. Furthermore, our analyses revealed no 
evidence of interaction between gender and physical fitness levels in 
their impact on mental health outcomes.

Discussion

In this large-sample cross-sectional study, we  found college 
students with higher levels of physical fitness were significantly 
associated with lower risks of mental disorders, including physical 
symptoms, schizophrenia, depression and neuroticism, and 
persecutory beliefs aspects. Among participants with varying levels of 
physical fitness, a significant, inverse association was observed 
between the emerging low-risk mental disorders. Whereas, in the 
physical symptom and neuroticism, and persecutory beliefs aspects, 
there was no significant difference between passed and failed groups. 
The psychological situations of students with comparatively low 

physical fitness levels should be considered. The association between 
physical fitness and mental health situations was independent of other 
potential confounders.

The association between physical fitness and mental health was 
partly conducted in previous studies. A meta-analysis assessing the 
association between cardiovascular fitness and the onset of 
psychological disorders illustrated that those with general or lower 
cardiovascular levels increased 23, 47% greater risk of experiencing 
mental disorders (17, 18), existing a significant dose–response 
relationship (19). Previous investigations suggested the potential 
benefits of healthy cardiovascular fitness in lowering the risk of 
psychological disorders, which was similar to the findings in the 
current study, while the evidence was limited in sample size, and just 
focused on cardiovascular fitness rather than overall physical fitness. 
Our study adds new evidence to this field that a higher overall physical 
fitness level is associated with a lower risk of overall psychological 
disorders among Chinese young adults. In addition, compared with 
peers, individuals with a higher level of physical fitness were 
commonly at lower risks of suffering from anxiety (20), depression 
(21), and hyperactivity inattention (22). In Nyberg J’s investigations 
(23), individuals with lower physical fitness were at 44% higher risk of 
schizophrenia problems. Similar results were also shown in our study. 

FIGURE 2

The association between four different symptoms of mental health and physical fitness levels. Age at baseline, gender, survey year, college, BMI, and 
vision were adjusted. CI Confidence interval, P Significance level. (A) Association between physical fitness levels and physical symptom scores. 
(B) Association between physical fitness levels and schizophrenia symptom. (C) Association between physical fitness levels and depression. 
(D) Association between physical fitness levels and neuroticism and persecutory beliefs.
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Compared with the failed group, scores of individuals with passed or 
good physical fitness levels declined 0.59 and 1.11 in schizophrenia 
symptom, respectively. Our investigation offered further evidence of 
the significant inverse associations between levels of physical fitness 
and the risks of disorders in physical symptoms, depression and 
neuroticism, and persecutory beliefs aspects.

It is noteworthy that our analysis revealed no significant difference in 
both physical and neurotic symptoms between students who marginally 
passed and those who failed the physical fitness test. This observation 
suggests that merely got the pass level in the fitness test does not suffice to 
confer mental health benefits among college students. The magnitude of 
the psychological health benefits seemed to depend on the level of 
physical fitness. These findings align with previous research indicating 
that the psychological health advantages associated with physical fitness 
are contingent upon surpassing a certain threshold of fitness. Several 
studies have demonstrated a dose–response relationship between levels 
of physical fitness and health outcomes. A meta-analysis evaluated the 
dose–response of cardiorespiratory fitness and stroke incidence, with risks 
of stroke declining by 15% for each increased unit of METs (24). Besides, 
findings from a cross-sectional study of 5,451 men and 1,277 women 
showed an inverse graded dose–response relationship between maximum 
cardiorespiratory fitness and depressive symptomatology (25). Hence, 
we speculated that individuals with low or medium levels of physical 
fitness might need to improve their fitness to generate more positive 
health outcomes. Moreover, the psychological status of individuals with 
low or medium levels of physical fitness should not be ignored, especially 
regarding physical symptoms and neurotic aspects.

The biologically plausible mechanism existed in a correlation 
between physical fitness and mental health situations. A high level of 
physical fitness achieved by regular physical activities could act as a 
buffer to reduce stress reactivity and prevent other metabolic results of 
stress-related events (26, 27). This was achieved by adjusting 
neuroendocrine and physiological responses (28), minimizing undue 
inflammation (29), and promoting neural plasticity (30). The 
improvement of aerobic fitness could alter hormonal stress-responsive 
systems and promote immune function, finally decreasing the adverse 
neurobiological effects caused by stressors, and stimulating the self-
protection mechanism (28, 31). Furthermore, stable physical fitness 
situations and regular exercise habits could induce structural, cellular, or 
molecular changes in brains [such as hippocampal volume (32), 
neurotrophic factor (BDNF) (33), growth factor cascades (34)], generally 
enhancing neuroplasticity, benefiting the brain function and reducing 
the risk of psychological disorders, such as depression (30, 35).

Our study has some notable strengths. First, the major strength 
of our study was one of the large sample cross-sectional surveys, 
illustrating the positive association between the level of physical 
fitness and mental health situation among Chinese college 
students. Second, the whole investigation followed a strict quality 
data collection to ensure the results of the study’s robustness, 
validity, and reliability. The collection of physical fitness data 
utilized the objective measurements done by the trained staff. The 
standards for college students’ physique tests are reliable and 
specifically tailored toward students in different school grades. 
However, there are several certain limitations to our study. First, 
there were existing unmeasured factors that related to mental 
situations, such as dietary intake information, daily movement 
patterns (covering daily physical activities, sedentary behaviors, 
and sleep durations), alcohol and cigarette consumption, students’ 

annual family gross income, and household register. Due to 
security and privacy reasons, the administration staff of this 
college refused to release information regarding students’ family 
income and household registrations. The residual confounding 
unmeasured might exist in our cross-sectional study. Second, UPI 
cannot be  considered a tool for diagnosing mental disorders. 
Third, these cross-sectional associations do not indicate causality, 
and future investigations are still warranted. Forth, we  just 
recruited Chinese college students, thus the current findings in our 
study might not be generalizable to other groups with different 
cultural backgrounds.

Conclusion

In general, we found robust evidence that the level of physical 
fitness was related to mental health and sleep situations among 
college students. Moreover, individuals with a low or medium level 
of physical fitness might face similar risks in the physical symptom 
and neurotic symptoms aspects. Therefore, the psychological 
situations of students with low physical fitness level should also 
be considered.
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Introduction: Sport anxiety not only impacts the performance of college athletes 
but also influences their psychological well-being. The psychological well-being 
of sports students is crucial for both academic performance and competition, 
as they need to balance their academic performance with professional athletic 
training.

Method: Based on self-determination theory, this study examines the 
relationship between various factors in sport anxiety (somatic anxiety, worry, 
and concentration disruption) and subjective happiness, as well as the mediating 
role of need satisfaction in this relationship. A total of 835 college athletic 
students participated in the study, completing the Sport Anxiety Scale-2, Basic 
Psychological Needs Satisfaction Scale-in General, and Subjective Happiness 
Scale.

Results: An analysis of gender differences revealed that female participants 
scored significantly higher on somatic anxiety (t =  −2.21, df =  833, p =  0.028, 
Cohen’s d  =  −0.155) and worry (t  =  −3.17, df  =  833, p  =  0.002, Cohen’s 
d  =  −0.223) compared to males. In the analysis by sport type, participants 
engaged in team sports scored significantly higher on somatic anxiety (t =  2.70, 
df  =  833, p  =  0.007, Cohen’s d  =  0.187), Worry (t  =  1.97, df  =  833, p  =  0.049, 
Cohen’s d =  0.136), and concentration disruption (t =  2.73, df =  833, p =  0.007, 
Cohen’s d =  0.189) than those in individual sports. Additionally, in the analysis by 
grade level, freshman college athletes exhibited significantly lower sport anxiety 
compared to sophomore athletes [F(4, 830)  =  4.06, p =  0.003, η p

2=0.019]. The 
mediation analysis revealed that concentration disruption in sport anxiety is 
significantly and negatively related to subjective happiness. Additionally, need 
satisfaction (competence, autonomy, and relatedness) mediates the relationship 
between worry, as well as concentration disruption in sport anxiety and 
subjective happiness.

Discussion: Future research should build on the current study by employing 
longitudinal designs and integrating multiple objective measures to further 
explore the relationship between sport anxiety and subjective happiness.

KEYWORDS

sport anxiety, subjective happiness, self-determination theory, college athletes, 
concentration disruption
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Introduction

Mental health issues undoubtedly impact every aspect of our lives, 
permeating through work and studies. For college athletic students, 
the burden is twofold, requiring regular participation in practices and 
competitions while also attending classes and completing assignments. 
The NCAA Student-Athlete Well-Being Study, which investigated the 
mental health of student-athletes, revealed alarming trends (NCAA, 
2022). According to the study, student-athletes with mental health 
problems are 1.5 to 2 times more likely to experience mental health 
issues compared to the pre-COVID-19 era. Significantly, higher rates 
of anxiety and mental exhaustion were observed in this population. In 
a recent study involving 615 athletic college students, it was found that 
129 participants surpassed the average college student in both state 
and trait anxiety (Weber et  al., 2023). Therefore, a study of the 
relationship between sport anxiety and subjective happiness in college 
athletes is necessary to identify potential protective factors and 
provide evidence for targeted mental health interventions.

Anxiety and sport anxiety

Anxiety is a psychological state triggered by an anticipated threat or 
potential threat and is a normal part of the human experience. However, 
excessive anxiety can have a direct impact on our lives and learning and 
can even develop into a disorder (Gross and Hen, 2004). For example, 
previous research has found that individuals with high anxiety perform 
more poorly on decision-making tasks such as the Iowa Gambling Task 
compared to those with low anxiety (Miu et al., 2008). Meanwhile, a 
meta-analysis that included more than 100 studies found anxiety to 
be significantly and negatively correlated with academic performance 
(Seipp, 1991). There are various types of anxiety, with the most common 
being state and trait anxiety (Spielberger et al., 1971). State anxiety 
represents an emotional state characterized by feelings of tension, 
apprehension, and increased autonomic nervous system activity. In 
contrast, trait anxiety refers to enduring individual differences in anxiety 
tendencies that are integrated with personality traits. Also included in 
the spectrum of anxiety are social anxiety (Morrison and Heimberg, 
2013; Askari and Zia-Tohidi, 2023), characterized by a fear of rejection 
and negative evaluation in social interactions, and sports anxiety (Smith 
et al., 1990, 2006), which manifests in the context of athletic competition.

Anxiety is one of the most commonly researched topics in sports 
psychology, not only because it affects an athlete’s mental health but also 
due to its direct impact on performance in both training and competition 
(Woodman and Hardy, 2003). In order to measure anxiety associated 
with sports activities more effectively, researchers have developed 
specialized tools designed for assessing sports-related anxiety. Examples 
of such tools include the Competitive State Anxiety Inventory-2 
(Martens et al., 1990) and the Sport Anxiety Scale-2 (SAS-2) (Smith 
et al., 2006). Each scale has distinct characteristics; for instance, the 
CSAI-2 assesses cognitive anxiety, somatic anxiety, and self-confidence, 
while the SAS-2 targets sport-specific trait anxiety, encompassing three 
factors: somatic anxiety, worry, and concentration disruption.

Anxiety and subjective well-being

Subjective well-being refers to an individual’s subjective 
assessment of their own life, encompassing both cognitive and 

emotional evaluations of personal or general events. It involves 
judgments of satisfaction with various aspects of life and incorporates 
what people commonly refer to as happiness and life satisfaction 
(Diener et  al., 2003). Anxiety, characterized as a state of negative 
affect—opposite to happiness—undoubtedly influences subjective 
well-being (McNiel et  al., 2010). For instance, individuals with 
General Anxiety Disorder commonly experience intense feelings of 
worry and struggle to manage them, leading to distress (Wittchen and 
Hoyer, 2001). The Cognitive-Behavioral Model of General Anxiety 
Disorder suggests that these individuals adopt negative thought 
patterns and distorted beliefs, interpret life events negatively, diminish 
overall life satisfaction, and ultimately impact subjective well-being 
(Dugas et  al., 2005). Previous research has established significant 
negative correlations between both trait and social anxiety and life 
satisfaction as well as positive affect in well-being (De Castella 
et al., 2014).

Despite the mental health benefits of participating in sports, 
athletes become more susceptible to anxiety disorders and 
depression as the pressure to compete intensifies (Rice et al., 2016). 
Student-athletes are more susceptible to mental health problems, 
which may be  related to their athletic identity and dual career 
motivation. Sports students must consider how to balance their 
roles and identities as both students and athletes. This balance, often 
referred to as “athletic identity,” pertains to the extent to which an 
individual identifies with the role of an athlete (Brewer et al., 1993). 
Previous research has identified significant differences in athletic 
identity among college athletes based on age and level of 
competition. Specifically, younger athletes tend to have higher 
identity, while athletes competing at higher levels exhibit more 
pronounced identity (Lupo et al., 2017a). In addition, a student-
athlete’s social identity can predict their psychosocial adjustment 
over time (Parker et al., 2021). Notably, athletes with a high athletic 
identity reported higher levels of depressive symptoms during the 
COVID-19 pandemic compared to those with medium or low 
athletic identity (Antoniak et  al., 2022). Additionally, student-
athletes possess dual career motivations: academic motivation and 
athletic (or sport) motivation. These motivations can, respectively, 
impact their academic performance and psychological well-being 
(Gaston-Gayles, 2004; Stenling et al., 2015). Previous studies among 
Italian student-athletes have identified significant differences in 
academic and sport motivation based on gender, sport type, and 
competition level (Lupo et al., 2017b).

As mentioned earlier, anxiety not only influences the athletic 
performance of a college athlete but also has a significant impact on 
their mental health. Prior meta-analytic studies have revealed a 
positive correlation between anxiety and burnout (Koutsimani 
et al., 2019). Furthermore, a study on a sample of young athletes 
discovered a correlation between athlete trait anxiety and burnout, 
with cognitive reappraisal identified as a mediating factor (Gomes 
et  al., 2017). In addition, previous studies have identified sport 
anxiety as a key variable in predicting dysfunctional coping 
behaviors among college students in sports (Contreras et al., 2023). 
Given the high prevalence of anxiety among college athletic 
students (Weber et  al., 2023), it is crucial to investigate the 
relationship of sport anxiety and subjective happiness, explore 
potential protective factors, and consequently offer targeted 
guidance for mental health and happiness interventions in this 
population (Egan, 2019). Furthermore, prior research has not 
explored the distinct contributions of various factors of sports 
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anxiety on subjective happiness. For instance, how do somatic 
anxiety, worry, and concentration disruption differ in influencing 
subjective happiness?

Self-determination theory and subjective 
well-being

Over the past few decades, Self-Determination Theory (SDT) has 
explored the connection between motivation and subjective well-
being (Ryan and Deci, 2002). SDT is a macro-theory encompassing 
human motivation, personality development, and well-being. 
Specifically, SDT centers on self-determined behavior and the social 
and cultural conditioning that supports it (Deci and Ryan, 2012). SDT 
proposes a set of fundamental and universal psychological needs—
autonomy, competence, and relatedness. These needs are deemed 
essential for an individual’s psychological growth, integrity, and well-
being, transcending cultural contexts and stages of development. 
When these three needs are nurtured and fulfilled within the social 
environment, individuals experience heightened vitality, self-
motivation, and overall well-being. Conversely, thwarting or 
undermining these basic needs leads to diminished self-motivation 
and reduced well-being (Deci and Ryan, 2012).

Researchers have also initiated inquiries into the relationship 
between anxiety and the need satisfaction, exploring how this 
connection influences various other variables. For example, previous 
research has explored the connection between social physique anxiety 
and psychological needs related to physical activity. It has revealed that 
social physique anxiety directly impacts need satisfaction and, through 
psychological needs, indirectly influences physical behavior (Brunet 
and Sabiston, 2009). In a recent large-sample study, the effects of 
negative affect on psychological need satisfaction and subjective well-
being were investigated. The results indicated that negative affect had 
a negative impact on all three types of need satisfaction in SDT, 
ultimately influencing participants’ life satisfaction (Šakan et  al., 
2020). At the same time, the three need satisfactions of SDT were 
identified as partial mediators between negative affect and 
life satisfaction.

The present study

This study aims to investigate the relationship between sport 
anxiety and subjective happiness among college athletes, as well as to 
explore the mediating role of need satisfaction in this relationship 
from the perspective of SDT. Drawing on the insights from prior 
research (Koutsimani et  al., 2019; Contreras et  al., 2023), 
we formulated our first hypothesis (H1) that college athletes’ sports 
anxiety is negatively associated with subjective happiness. In addition, 
based on previous findings (Brunet and Sabiston, 2009; Šakan et al., 
2020), we anticipated that the three need satisfactions in SDT would 
act as mediators in the relationship between sport anxiety and 
subjective happiness (H2). Finally, previous research has found that 
some demographic variables of participants also influence sport 
anxiety (Ramis et al., 2015; Marín-González et al., 2022; Martínez-
Gallego et  al., 2022). For example, significant differences in sport 
anxiety have been found by gender (male vs. female) and by type of 
sport (individual vs. team) (Ramis et al., 2015). Additionally, other 

studies have found significant differences in sport anxiety across age, 
education level, and competitive level (Marín-González et al., 2022). 
Therefore, given the sample size of the current study, we aim to further 
compare differences in key variables (e.g., sport anxiety) across gender, 
sport type, grade level, and competitive level.

Methods

Participants

The current study was conducted using the online questionnaire 
platform, where participants accessed the questionnaire by scanning a 
QR code with their mobile phones. A total of 951 collegiate sports 
athletes voluntarily took part in the study. These participants completed 
the survey as part of their coursework and received course credit in 
return. To maintain data quality, we incorporated appropriate quality-
check questions within the questionnaire. For example, one question 
asked, ‘What color is a ripe banana (red, yellow, blue, or black)?’ 
Participants who chose incorrectly (the correct answer being ‘yellow’) 
were excluded from the final data analysis. Additionally, responses with 
low completion times (less than 30 s) were also excluded to ensure the 
participants’ commitment to their answers. Consequently, the final 
data analysis included 835 sports athletes’ students. There were 494 
male and 341 female participants, with a mean age of 20.63 years and 
a standard deviation of 3.32 years. Among the participants, 475 were 
freshmen, 219 were sophomores, 37 were juniors, 8 were seniors, and 
96 were graduate students. They trained in various sports, including 
basketball (128), football (109), volleyball (34), table tennis (205), 
badminton (94), Wushu (21), track and field (41), water sports (15), 
dance (23), gymnastics (10), tai chi (15), tennis (5), and other sports 
(135). We categorized these participants based on the type of sport they 
played, with 409 engaged in individual sports (e.g., swimming, and 
martial arts) and 426 involved in team sports (e.g., basketball and 
tennis). Additionally, 621 of these participants have competed at the 
university level, 82 at the city level, 91 at the provincial level, 32 at the 
national level, and 9 at the world level. The study protocol received 
approval from the local school ethics committee.

Measures

The sport anxiety scale-2 (SAS-2)
The SAS-2 is a 15-item questionnaire designed to measure the levels 

of anxiety experienced by athletes before and during competition 
(Smith et al., 2006). The scale comprises three factors: somatic anxiety, 
worry, and concentration disruption, each consisting of five items. 
Participants in this study responded using a four-point Likert scale, 
where 1 indicated “not at all” and 4 indicated “very much.” Higher 
scores on the scale indicate greater levels of sports anxiety experienced 
either before or during competition. The SAS-2 has demonstrated 
strong psychometric properties in various languages, including the 
Chinese version, which was employed in the present study. Our research 
utilized the same Chinese version of the SAS-2 as utilized in previous 
study (Zhang et al., 2023). Regarding the reliability of the SAS-2 in our 
study, we calculated Cronbach’s alpha coefficients, which yielded values 
of 0.86 for somatic anxiety, 0.87 for worry, and 0.85 for concentration 
disruption. The overall reliability coefficient for the entire scale was 0.94.
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Basic psychological need satisfaction scale-in 
general (BPNSS-G)

The BPNSS-G is designed to assess the overall fulfillment of 
individuals’ needs in various aspects of life (Ryan and Deci, 2002). It 
specifically evaluates three fundamental needs: competence, autonomy, 
and relatedness, comprising a total of 21 items. Participants responded 
to these items using a 7-point Likert scale, where 1 denoted “not at all 
true” and 7 represented “very true.” For our research, we adopted the 
Chinese version of the BPNSS-G (Liu et al., 2013), which was translated 
and validated. This Chinese version consists of 19 items and has shown 
good structure validity and robust reliability in previous research (Liu 
et  al., 2013). In our present study, we  computed Cronbach’s alpha 
coefficients for the three factors of the BPNSS-G. These coefficients 
were 0.76 for competence, 0.79 for autonomy, and 0.73 for relatedness. 
Furthermore, the reliability coefficient for the total scale was 0.84.

Subjective happiness scale (SHS)
The SHS comprises four items that assess individuals’ agreement 

with statements regarding their well-being and life satisfaction 
(Lyubomirsky and Lepper, 1999). The SHS is a widely employed self-
report measure that provides a straightforward yet valid assessment of 
subjective happiness (Spagnoli et al., 2012; Extremera and Fernández-
Berrocal, 2014). In our current study, we utilized the Chinese version 
of the SHS, which has demonstrated robust psychometric properties 
in a Chinese context (Nan et al., 2014). The Cronbach’s alpha reliability 
coefficient for the SHS in our study was 0.76.

Procedure

Participants completed the questionnaire anonymously using 
their mobile phones by scanning a QR code during their physical 
education (PE) sessions. Data for this study were collected through 
multiple visits to various universities.

Statistical analysis

The study employed SPSS 22.0 (IBM Corp., United States) and JASP 
version 0.18.03 (JASP Team, 2024) for statistical analyses, maintaining a 
significance level (alpha) of 0.05. Specifically, the data were first tested for 
common method bias, followed by descriptive and correlation analyses 
between variables. Next, independent samples t-tests and one-way 
ANOVA were used to test for differences in demographic variables on 
sport anxiety, need satisfaction, and subjective happiness. Finally, 
mediation analysis tests were conducted using JASP version 0.18.03.

Results

Test for common method bias

In the present study, we  employed two strategies to address 
potential common method bias concerns. First, our measurement 
instrument incorporated diverse scale formats (Podsakoff et  al., 
2003). Second, we conducted statistical analyses to evaluate the extent 
of common method bias (Podsakoff et  al., 2003). Specifically, 
we  performed a Harman one-factor test on the three principal 

variables in our study—Sport anxiety, Basic Psychological Need 
Satisfaction, and Subjective happiness. The exploratory factor 
analysis, employing an unrotated factor solution, revealed the 
presence of five factors. Notably, the first factor accounted for the 
largest covariance at 26.01%. This finding suggests that common 
method bias is unlikely to significantly impact the study’s results as 
a contaminant.

Descriptive and correlation analysis

We computed the mean, standard deviation, and Pearson 
correlation coefficient for each variable in our study. The detailed 
results are presented in Table 1.

The correlation results indicated significant negative correlations 
between all three factors of the SAS-2 and the need for competence, 
autonomy, and relatedness, as well as a significant negative correlation 
with subjective happiness. Additionally, the need for competence, 
autonomy, and relatedness exhibited significant positive correlations 
with subjective happiness.

Differences in demographic variables in 
sport anxiety, need satisfaction, and 
subjective happiness

To better understand the effects of participant demographic 
variables on sport anxiety, need satisfaction, and subjective happiness, 
we conducted independent samples t-tests for different genders and 
types of sport, followed by one-way analyses of variance for 
participants in different grades and levels of competition.

As shown in Table  2, female participants scored significantly 
higher than males on somatic anxiety (t = −2.21, df = 833, p = 0.028, 
Cohen’s d = −0.155) and worry (t = −3.17, df = 833, p = 0.002, Cohen’s 
d = −0.223) in sport anxiety. In addition, the differences between 
participants of different genders on the three needs satisfaction as well 
as subjective happiness were not significant.

Comparison of participants practicing different types of sports 
revealed that those practicing individual sports scored significantly 
higher on somatic anxiety (t  = 2.70, df  = 833, p  = 0.007, Cohen’s 
d = 0.187), worry (t = 1.97, df = 833, p = 0.049, Cohen’s d = 0.136), and 
concentration disruption (t  = 2.73, df  = 833, p  = 0.007, Cohen’s 
d = 0.189) than those practicing team sports. Similarly, participants 
practicing different sports did not differ significantly in need 
satisfaction and subjective happiness (as shown in Table 3).

The analysis revealed significant differences in somatic anxiety by 
grade level (Table 4), F(4, 830) = 4.06, p = 0.003, η p

2=0.019, Post hoc 
comparisons indicated that freshmen scored significantly lower than 
sophomores (p = 0.003). Additionally, there were significant differences 
in concentration disruption across grades, F(4, 830) = 5.09, p < 0.001, 
η p

2=0.024, with freshmen scoring significantly lower than sophomores 
(p = 0.003) and juniors (p = 0.024). However, the difference in worry 
across grades was not significant, F(4, 830) = 2.18, p = 0.069, η p

2=0.010. 
Finally, the differences in competence (p = 0.131), autonomy 
(p = 0.125), relatedness (p = 0.108), and subjective happiness (p = 0.085) 
across different grades were not significant.

The only significant difference between participants at different 
levels of competition was in competence for general need satisfaction 
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(Table 5), F(4, 830) = 2.51, p = 0.041, η p
2=0.012, Post hoc comparisons 

revealed that participants who competed at the university level had 
lower competence scores than those who competed at the provincial 
level (p = 0.069).

Mediation model analysis

To test the hypotheses, a mediation analysis was conducted with 
the three factors of sport anxiety (somatic anxiety, worry, and 
concentration disruption) as independent variables, the three needs 
of SDT as mediator variables, and subjective happiness as the 
dependent variable. Gender, sport type, grade, and competition level 
were included as control variables, and bootstrap resampling (5,000 
samples) was applied.

The results of the mediation analysis found that among the total 
effects, concentration disruption in sport anxiety (effect = −0.167, 
SE = 0.056, p = 0.003) was significantly negatively related to subjective 
happiness (Table  6). This result partially supports Hypothesis 1, 
indicating that only concentration disruption in sport anxiety is 
significantly negatively related to subjective happiness. In the indirect 
effects, we  found that the three types of need satisfaction played a 
significant mediating role in the relationship between worry 
(effect = −0.051, SE  = 0.023, p  = 0.030) as well as concentration 

disruption (effect = −0.121, SE = 0.026, p < 0.001) in sport anxiety and 
subjective happiness, respectively. In this context, competence and 
autonomy need satisfaction mediate the relationship between worry 
and subjective happiness, while competence, autonomy, and relatedness 
mediate the relationship between concentration disruption and 
subjective happiness. This result also partially validates Hypothesis 2, 
which posits that the three need satisfactions mediate the relationship 
between sport anxiety (worry and concentration disruption) and 
subjective happiness (Figure 1).

Discussion

Using the SDT framework, this study examined the relationship 
between sport anxiety and subjective happiness, as well as the 
mediating role of psychological need satisfaction, in a sample of 
college athletes. We first found that demographic variables affect sport 
anxiety, with significant differences observed between participants of 
different genders, types of sports, and grade levels. Subsequently, 
mediation analysis revealed that concentration disruption in sport 
anxiety was significantly and negatively related to subjective happiness. 
Additionally, the three need satisfactions from SDT mediated the 
relationship between sport anxiety (worry and concentration 
disruption) and subjective happiness. The results of our study not only 
uncovered the relationship between different factors of sport anxiety 

TABLE 1 Descriptive statistics and correlations.

Variable M SD 1 2 3 4 5 6 7

1. Somatic anxiety 9.07 3.03 –

2. Worry 10.55 3.42 0.75** –

3. Concentration 

disruption

8.55 2.91 0.79** 0.69** –

4. Competence 27.08 4.72 −0.27** −0.28** −0.32** –

5. Autonomy 26.02 4.29 −0.28** −0.30** −0.32** 0.73** –

6. Relatedness 32.98 6.24 −0.21** −0.19** −0.28** 0.73** 0.68** –

7. Subjective 

Happiness

19.36 4.12 −0.26** −0.23** −0.28** 0.45** 0.43** 0.44** –

N = 835, **p < 0.01. **Correlation is statistically significant at the 0.01 level (two tailed). M, mean; SD, standard deviation.

TABLE 2 Results of independent samples t-tests on key variables by 
gender.

Variables Male Female t p Cohen’s 
d

Somatic 

anxiety

8.88 ± 3.00 9.35 ± 3.06 −2.21 0.028 −0.155

Worry 10.25 ± 3.42 11.00 ± 3.38 −3.17 0.002 −0.223

Concentration 

disruption

8.52 ± 2.98 8.60 ± 2.82 −0.38 0.707 −0.026

Competence 27.05 ± 4.77 27.11 ± 4.66 −0.20 0.843 −0.014

Autonomy 25.84 ± 4.24 26.28 ± 4.35 −1.46 0.146 −0.103

Relatedness 32.63 ± 6.06 33.48 ± 6.48 −1.94 0.053 −0.136

Subjective 

happiness

19.28 ± 4.19 19.47 ± 4.02 −0.67 0.502 −0.047

TABLE 3 Results of independent samples t-tests on key variables by type 
of sport.

Variables Individual Team t p Cohen’s 
d

Somatic 

anxiety

9.36 ± 3.02 8.79 ± 3.03 2.70 0.007 0.187

Worry 10.79 ± 3.40 10.33 ± 3.43 1.97 0.049 0.136

Concentration 

disruption

8.83 ± 3.05 8.28 ± 2.75 2.73 0.007 0.189

Competence 27.00 ± 4.61 27.15 ± 4.83 −0.44 0.662 −0.030

Autonomy 25.89 ± 4.37 26.15 ± 4.21 −0.89 0.376 −0.061

Relatedness 32.80 ± 6.18 33.16 ± 6.31 −0.83 0.405 −0.058

Subjective 

happiness

19.10 ± 4.14 19.60 ± 4.09 −1.75 0.081 −0.121
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and subjective happiness but also revealed the mediating mechanisms 
in this relationship.

The first goal of our study was to investigate the relationship 
between sport anxiety and subjective happiness among college 
athletes. We found that worry and concentration disruption in sport 
anxiety were negatively correlated with subjective happiness, 
consistent with previous research findings (Gomes et  al., 2017; 
Contreras et al., 2023). While earlier studies have primarily focused 
on anxiety’s effects on burnout and coping styles, our findings 
contribute to a deeper understanding of the relationship between 

sport anxiety and subjective happiness. Findings from the current 
study further elucidate the relationship between different factors of 
sport anxiety and subjective happiness. Specifically, concentration 
disruption in sport anxiety was negatively correlated with subjective 
happiness. Worry was significantly negatively correlated with 
subjective happiness indirectly through competence and autonomy 
in need satisfaction. No correlation was found between somatic 
anxiety and subjective happiness. In sport anxiety, concentration 
disruption measures difficulties related to concentration in 
competitive activities, somatic anxiety captures physiological 

TABLE 4 Descriptive data on sport anxiety, need satisfaction and subjective happiness of participants in different grades (M ±  SD).

Variables Freshmen Sophomores Juniors Seniors Graduate 
students

Somatic anxiety 8.81 ± 2.90 9.69 ± 3.30 9.65 ± 2.84 9.63 ± 3.16 8.69 ± 2.92

Worry 10.28 ± 3.35 11.06 ± 3.53 11.08 ± 3.39 10.38 ± 2.88 10.56 ± 3.46

Concentration disruption 8.26 ± 2.80 9.11 ± 2.96 9.76 ± 2.99 8.25 ± 3.24 8.28 ± 3.03

Competence 26.95 ± 4.49 26.90 ± 4.82 26.54 ± 4.52 27.50 ± 5.24 28.25 ± 5.49

Autonomy 26.32 ± 4.35 25.58 ± 4.10 25.35 ± 2.89 27.63 ± 4.44 25.70 ± 4.77

Relatedness 33.23 ± 6.25 33.28 ± 6.19 31.54 ± 6.56 34.88 ± 6.81 33.73 ± 6.05

Subjective happiness 19.60 ± 4.09 18.83 ± 4.15 18.54 ± 5.03 18.25 ± 1.58 19.76 ± 3.88

TABLE 5 Descriptive data on sport anxiety, general need satisfaction and subjective happiness of participants in different competition level (M ±  SD).

Variables University level City level Provincial level National level World level

Somatic anxiety 9.08 ± 3.04 9.16 ± 3.04 8.85 ± 3.10 9.41 ± 2.80 8.56 ± 3.05

Worry 10.53 ± 3.42 10.24 ± 3.31 10.56 ± 3.37 11.97 ± 3.70 9.67 ± 3.54

Concentration disruption 8.54 ± 2.84 8.51 ± 2.94 8.41 ± 3.24 9.21 ± 3.20 8.67 ± 3.28

Competence 26.79 ± 4.55 27.66 ± 4.75 28.22 ± 5.62 27.94 ± 4.97 26.89 ± 3.76

Autonomy 25.94 ± 4.26 26.17 ± 4.55 26.71 ± 4.33 25.66 ± 4.20 24.89 ± 3.14

Relatedness 32.74 ± 6.14 33.20 ± 6.20 33.87 ± 6.67 34.81 ± 7.35 32.22 ± 3.96

Subjective happiness 19.20 ± 4.15 19.38 ± 4.13 19.78 ± 3.63 20.75 ± 4.69 20.44 ± 3.61

TABLE 6 Effects of each path.

95% Confidence interval

Path Estimate SE z-value p Lower Upper

Direct effects

Somatic – happiness −0.098 0.055 −1.774 0.076 −0.206 0.008

Worry – happiness <0.001 0.047 0.010 0.992 −0.093 0.089

Concentration – happiness −0.046 0.051 −0.905 0.365 −0.151 0.055

Total indirect effects

Somatic – happiness −0.009 0.026 0.327 0.743 −0.042 0.056

Worry – happiness −0.051 0.023 −2.169 0.030 −0.098 −0.007

Concentration – happiness −0.121 0.026 −4.713 <0.001 −0.168 −0.077

Total effects

Somatic – happiness −0.089 0.061 1.462 0.144 −0.206 0.029

Worry – happiness −0.050 0.052 −0.967 0.333 −0.149 0.045

Concentration – happiness −0.167 0.056 −2.997 0.003 −0.276 −0.061

SE, std. error. Happiness, subjective happiness; Somatic, somatic anxiety; Concentration, concentration disruption.
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responses like muscle tension, and worry reflects concerns about 
performance (Smith et al., 2006).

To delve deeper into the relationship between sport anxiety and 
subjective happiness, we investigated the roles played by the three 
needs in SDT. Our results found that concentration disruption in 
sport anxiety was negatively correlated with all three need 
satisfactions, while worry was negatively correlated with competence 
and autonomy in need satisfaction, aligning with previous research 
(Brunet and Sabiston, 2009; Šakan et al., 2020). In addition, we found 
that the three types of need satisfaction in SDT were positively related 
to subjective happiness. In the mediation analyses, the needs in SDT 
were identified as mediators of the relationship between the different 
factors of sport anxiety (worry and concentration disruption) and 
subjective happiness. This discovery echoes previous research 
indicating that negative affect influences life satisfaction through the 
satisfaction of the three needs in SDT (Šakan et  al., 2020). 
Considering the mediating role of the three need satisfactions in SDT 
in the relationship between sport anxiety and subjective happiness, 
an intervention program aimed at increasing these need satisfactions 
could help reduce the negative effects of sport anxiety on 
college athletes.

In addition, we  examined differences in some demographic 
variables on sport anxiety, need satisfaction, and subjective happiness. 
The results found that female college athletes scored significantly 
higher on the somatic anxiety and worry factors of sport anxiety than 
male college athletes, consistent with findings from previous studies 
(Ramis et al., 2015; Marín-González et al., 2022; Martínez-Gallego 
et al., 2022). Women are more likely to suffer from anxiety disorders, 
influenced by factors such as biological influences, temperament, 
stress and trauma, cognitive factors, and environmental factors 
(McLean and Anderson, 2009). Additionally, the results indicated that 

participants engaged in individual sport programs had significantly 
higher levels of anxiety compared to those involved in team sports, 
aligning with findings from previous studies (Ramis et  al., 2015; 
Marín-González et  al., 2022). It’s possible that anxiety and self-
confidence among college athletes may not reliably predict 
performance when competing in team sports, as the collective efforts 
of other players can significantly influence game outcomes, potentially 
mitigating individual anxiety levels (Craft et al., 2003). Finally, we also 
found that college athletes in their freshman year had significantly 
lower anxiety levels than college athletes in their sophomore year. This 
result may be  attributed to increased academic and competitive 
pressures experienced by athletes in higher grades, leading to higher 
anxiety levels.

Limitations and future research

The current study is not without its limitations. First, the current 
study used a cross-sectional design to investigate the relationship 
between sport anxiety and subjective happiness, which prevents us 
from making inferences about the causal relationship between these 
variables. Therefore, future research should consider using a 
longitudinal design to investigate this relationship, allowing for more 
robust inferences about causality. Second, all measurement 
instruments utilized in this study were based on self-report, which 
may introduce biases into the results (e.g., social desirability), despite 
our efforts to mitigate this by implementing quality checks to exclude 
non-serious responses. Future studies could use multiple measures or 
sources of data to increase the reliability of the results. For example, 
incorporating physiological metrics such as galvanic skin response 
and cortisol levels to assess participants’ emotional and physiological 

FIGURE 1

Mediation analysis path results. Solid lines indicate significant path effects, while gray dashed lines represent non-significant path effects. ***p  <  0.001, 
**p  <  0.01,*p  <  0.05.
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arousal. Third, the study’s sample comprised athletes from a typical 
athletic university rather than elite athletes. It is known that elite-level 
athletes often encounter higher levels of stress related to their athletic 
commitments, experiencing it more frequently, intensely, and for 
longer durations than their lower-level counterparts (Arnold et al., 
2016). Elite athletes also demonstrate increased susceptibility to 
depression and anxiety during times of heightened stress (Rice et al., 
2016). Therefore, caution should be exercised when generalizing the 
findings of this study to professional elite athletes. Future research 
should prioritize the inclusion of diverse measures in studies involving 
elite athletes, thus offering a more comprehensive understanding of 
the relationship between anxiety and subjective well-being in this 
specific population. Such insights would be invaluable in tailoring 
effective mental health intervention programs for professional 
elite athletes.

Finally, another limitation of this study is that it did not take into 
account other important factors such as college athletes’ identity and 
motivation, their social support, and coping mechanisms. As 
mentioned in the introduction, student-athletes possess dual 
motivations related to their academic and athletic careers, as well as 
dual identities as students and athletes. It is important to note that 
both identity and motivation are associated with mental health. High 
levels of autonomy lead to increased self-confidence and reduced 
anxiety (Menegassi et al., 2018), while negative emotions related to 
exercise identity can affect both state and trait anxiety. Additionally, 
the level of trait anxiety decreases with increasing self-identity 
(Masten et al., 2006). Previous research has found that higher levels of 
satisfaction with social support from family and friends are associated 
with lower anxiety symptom scores (Sullivan et al., 2022). Therefore, 
future research should also measure identity and motivation as well as 
social support in college athletes, considering that these factors can 
vary greatly depending on demographic variables and can have a 
moderating role in the relationship between sports anxiety and 
subjective happiness (Lupo et al., 2017a,b).

Conclusion

In conclusion, this study explored the relationship between sport 
anxiety and subjective happiness in college athletes, as well as the 
mediating role of need satisfaction. These findings suggest that 
concentration disruption in sport anxiety is directly related to 
subjective happiness. Additionally, the three types of need satisfaction 
in SDT play a mediating role in the relationship between sport anxiety 
and subjective happiness. Specifically, competence and autonomy in 
need satisfaction mediate the relationship between worry and 
subjective happiness in sport anxiety. Finally, there were significant 
differences in college athletes’ sport anxiety across gender, sport type, 
and grade level. The results of this study not only shed further light on 
the relationship between sport anxiety and subjective happiness but 
also provide new insights into mental health intervention programs 
and strategies in college physical education.
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This paper deals with karate activity in the areas of physical culture in the broad
sense. It is a concise and clear approach to the topic, which aimed to
conceptualise the inclusion of karate in areas of physical culture as a
contemporarily attractive physical activity. Karate was described here as a
combat sport, martial art, and self-defence system in the following areas of
physical culture: physical education, physiotherapy, recreation, sports, and
tourism. Reference here was made to physical activity focused on bunkai
(circuit interpretation exercises), kata (circuit exercises), kihon (technical
exercises), and kumite (combat exercises). It has been determined that
practitioners’ involvement in karate culture affects their level of sense of
coherence. In addition, the conditioning for using karate in physical culture to
the maintenance of health was mentioned. Here, reference was made to the
perceptual perspective of the bodily and mental practice of karate for health.
It has been established that this can be effective by adopting only the
objectives of karate as martial art. Based on the above, it was concluded that
practising karate is present in all areas of physical culture as combat sport,
martial art, and self-defence system, but practising karate only as martial art
provides opportunities for maintenance of health.
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Introduction

Nowadays, karate (empty hands) is one of the most popular fighting methods, as it is

trained in all countries of the globe in many style variations (1). But this phenomenon

emerged gradually. First, karate became known as a method of self-defence without the

use of weapons. It had been forming for centuries in Okinawa because of the fusion of

indigenous fighting techniques with Chinese varieties of confrontation (2). It is worth

noting that at the time, the use of karate techniques in self-defence was regarded as a

fight to the death (3). At the beginning of the 20th century, thanks to the efforts of

Gichin Funakoshi and courtesy of Jigoro Kano, karate began to spread in Japan.

In 1936, karate was recognised as a martial art belonging to the budo (Japanese fighting

methods) (4). To emphasise the psychophysical nature of this martial art, the name

karate-do (the way of the empty hands) has come to be used (5). After the Second

World War, karate masters sought to make their martial art sporty, and many

associations were formed that adopted different philosophies of sporting confrontation

(6). The fact is that the interest in stylistic sports competition in karate contributed

significantly to the global popularity of karate. The rest was completed by the mass

media and the promotion of karate in films and video games (7). Finally, after several
01 frontiersin.org188
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decades, the International Olympic Committee recognised karate

as an Olympic discipline in 2016 (8).

Accordingly, contemporary karate is a combat sport, martial

art, and self-defence system, as the practice of this fighting

method is different depending on the training goals adopted (9).

Thus, training karate as a combat sport involves preparing for

and participating in seasonal competition, where the best

sporting result is desired. In turn, training karate as martial art

involves self-improvement through psycho-physical training, the

levels of which are reflected in the hierarchy of student kyu and

master dan degrees. In contrast, training karate as a self-defence

system is based on improvement in proficiency in non-sport

combat. With the above issues in mind, karate has been found

to follow budo (10), theory of combat sports (11), theory of

combatives (12), and general theory of fighting arts (13).

It is worth noting that karate masters prefer teaching which is

relevant to their fighting philosophy. Therefore, different karate

associations adopt different trends that fit into one or more of

the above-mentioned theories. This means that the adopted

training goals set the direction of karate practice entirely oriented

towards combat sport or towards martial art or towards the self-

defence system, or towards a specific one overarching goal (e.g.,

combat sport) and two subordinate ones (e.g., martial art and

self-defence system).

Consequently, the modern understanding of karate is not

dependent on styles, but on training objectives. And this is fully

in line with the currents of traditional, sport and Olympic karate.

Therefore, a holistic understanding of karate indicates the great

versatility of this fighting method (14). But already a partial

understanding of karate (for example: reasoning only from the

perspective of style varieties: Goju-ryu, Kyokushin, Shotokan,

etc.) indicates the weakness of this fighting method (for example:

judo has more advantages than a given karate style) (15).

Therefore, the assumption of a holistic understanding of karate

as a combat sport, martial art and self-defence system was made,

as this identifies the physical and mental aspects of this fighting

method (16). Therefore, the aim of this article was to

conceptualise the inclusion of karate in the areas of physical

culture as a contemporarily attractive physical activity.
Karate in physical culture

Considering the outlined directions of karate practice, the

significant thing is that they are fully part of physical culture.

That is, they fall within the general activities in accordance with

the principles and norms of acceptable behaviour, which are

aimed at the proper psychophysical development of society, in

which health in the broadest sense is the goal (17). These

behaviours are part of a general culture in caring for physical

development, physical fitness, health, beauty, physical perfection,

and human expression, following patterns accepted in a given

community, as well as the results of these behaviours (18). The

emphasis here is on the harmonious development of a versatile,

mature personality and health in the physical, mental, and

relational spheres (19).
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Physical culture can be experienced in five areas: physical

education, physiotherapy, recreation, sport, and tourism (17).

Physical education prepares for lifelong care of one’s body

through physical activity, taking care of one’s physical fitness

and health. It is the preparation of children and young people

for a physically active adulthood (20). Physiotherapy, on the

other hand, is the use of the natural movement of the human

body for rehabilitation purposes using physical factors found in

nature and the environment. It is the maintenance, development,

and restoration of a person’s impaired motor abilities to

improve function throughout life (21). The third area, recreation,

is physical activity undertaken outside of work, social, domestic,

and academic responsibilities. It is invariably used for leisure,

rest, and entertainment to relieve nervous tension and prevent

civilisational diseases (22). In turn, sport is competition

in various forms of physical activity, according to specific

rules, aimed at achieving sporting results at the following

levels: amateur (competition for entertainment); competitive

(competition for the best result); professional (competition for

the best result and earnings). It is a structured physical activity

in macro-cycles, mesocycles and micro-cycles of training (23).

The last area, tourism, is all phenomena of temporary and

voluntary travel that are related to changes in the environment

and rhythm of life. They refer to personal contact with the

natural, cultural, and social resources of the area visited. Physical

activity here is oriented towards cognition, experience, leisure,

and entertainment (24).

The bodily practice of karate refers to physical training focused

on bunkai (circuit interpretation exercises), kata (circuit exercises),

kihon (technical exercises), and kumite (combat exercises). In the

various areas of physical culture, the training emphasis is

distributed differently.

Karate in physical education is implemented through exercises:

technical, circuits and their interpretation, and fighting. It is

important that for the bodily safety of the education of children

and adolescents, fighting exercises are elementary (25). In

physiotherapy, on the other hand, technical exercises are

emphasised in motor rehabilitation. Only at the final stage of

movement treatment are circuit exercises recommended to verify

the biomechanics of the patient’s musculoskeletal system (26). In

the following areas of physical culture: recreation, sport, and

tourism, all groups of karate exercises are present. In recreation,

the main factor is the entertainment of karate by practising

circuits or conventional fights (27). In sport, the emphasis relates

to the specialisation of the athlete: kata or kumite, i.e., targeting

refers primarily to the practice of circuits or fights according to

the rules of sports competition of a specific karate organisation

(28). In tourism, the activity consists of trips to destinations

where the highlight is to connect with karate culture to pursue

practical studies or research (29).

Therefore, it was concluded that the directions of karate

practice (combat sport, martial art, self-defence system) in

physical culture (physical education, physiotherapy, recreation,

sport, tourism) introduce the culture of karate. This is manifested

in the gradually increasing sense of coherence of karate adepts as

they acquire and improve their fighting skills (30). The sense of
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coherence manifests itself through the comprehensibility,

manageability, and meaningfulness of engaging in and creating

one’s own life (31). Comprehensibility manifests itself through an

understanding of the purposefulness of practising karate in a

given area of physical culture. Manageability determines the

extent to which a karate practitioner perceives the resources

available to him/her as sufficient to overcome any difficulties in

life. Meaningfulness determines the extent to which a karate

practitioner feels that his or her life has meaning, that it is worth

the effort and commitment to meet the demands of life. There is

a visible interaction here between body and mind−between
physical and mental training.

In physical training, practising karate involves continuous

development of physical fitness through the acquisition and

improvement of fighting skills. The emphasis here is on motor

skills and technical and tactical skills (32). In mental training, on

the other hand, practising karate involves continuous

development of mental potential through the acquisition and

improvement of psychological skills. The emphasis here is on:

controlling aggressiveness, creating health-promoting attitudes,

imagination, maintaining attention, mastering emotions, mental

toughness, motivation, self-confidence, relaxation, triggering

prowess, and visualisation (33). Hence, the unity of body, spirit

and mind is maintained in karate culture through physical and

mental exercises. It is important to distinguish between these

variables which are positively influencing health. But in principle

—an individual’s involvement in a karate activity in a given

area of physical culture will depend on their interests and

health capabilities.

Therefore, when referring to the maintenance of health

through the practice of karate, the possibility of using this

fighting method as an excellent physical activity in all areas of

physical culture has been noted: physical education,

physiotherapy, recreation, sport, and tourism. It is important that

the goals of practising karate in physical culture must be oriented

towards martial art. Traditional values and the internalisation of

karate principles by the karate culture come to the fore (14). The

training emphasis relates to an emotional approach to karate,

respect for authority and maintaining mental hygiene (34).

Emphasis is placed on the principle of non-violence.

Practitioners learn through combat training how to avoid

fighting (35). Through practising karate, one strives for psycho-

physical improvement and self-realisation (36).

Also important are the philosophical, ethical and moral

influences maintained by the rank hierarchy (37). These relate to

traditional budo values and are embodied in etiquettes of

conduct in and out of the dojo (38). This is noticeable in the

relationship between teacher and student, between senior and

junior ranks, and between people of equal degrees. Here, the

physical and mental development experienced in practicing

karate relates primarily to overcoming one’s own weaknesses and

limitations (39). Thus, respect for moral norms is combined with

the formation of practitioners’ self-control and emotional zone

(40). The idea is that knowing your own weaknesses and

overcoming them is the surest way to elevate all your skills.

Therefore, the goals of karate as a martial art, understood in this
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way, minimize the risk of injury and trauma among practitioners

and are aimed at maintaining health (41). This is not so

noticeable in the goals of karate as a combat sport and self-

defense system, which have inherent in the physical activity the

likelihood of injuries and trauma among practitioners (42). This

is related to direct confrontations between competing opponents

in sporting bouts (43) or in non-sporting bouts (44).
Discussion

To practise karate in physical culture, training should be

martial art-oriented and tailored to the level of the practitioners.

Therefore, in physical education, recreation and tourism, groups

of exercisers should be determined by age and training level. In

physiotherapy, on the other hand, karate activities must be

adapted to the individual abilities of those being rehabilitated.

This is determined more by movement dysfunctions and motor

abilities than actual fighting skills. On the other hand,

preparation for sports competitions (here, seasonal rivalry will

also have the characteristics of combat sport) should be

conducted in different age groups, depending on the level of the

practitioners and their specialization in kata or in kumite. But

only competition in kata minimizes the occurrence of injuries

and trauma and excludes the tensions of direct confrontation.

The role of a competent coach or teacher who can skilfully

shape the psychophysical development of practitioners is

essential here (45). Coaching, on the one hand, and interest and

involvement in karate culture, on the other, create a specific

mechanism for health (46). It manifests itself in a passion for

karate (47). It is therefore legitimate to use physical and mental

karate exercises (48). And in this sense, karate as a combat sport,

martial art and self-defence system occurs in all areas of physical

culture, but only as martial art can it be used to health.

However, inappropriate practice of karate may bring negative

effects. Apart from injuries and trauma (49), poor teaching can

result in the development of disturbed personalities (50), negative

attitudes (51) and movement habits (52) among practitioners.

Therefore, it is worth mentioning that a contemporary threat to

karate culture is the continued escalation of mixed martial arts,

where attempts are made to equate brawling with martial arts (53).

The assumptions of mixed martial arts confrontation have

nothing to do with the philosophy of martial arts confrontation.

Furthermore, it is noted that the escalation of mixed martial arts

is increasingly being camouflaged in the media under the martial

arts banner to gain public approval for the formal status of the

sport. It is therefore legitimate that this phenomenon of the

pathology of mixed martial arts is consistently referred to as

neogladiatorism (54). Only such an approach guarantees the

social identification of what is health-promoting and what is

unhealthy. And in this sense, neogladiatorial violent techniques

of fighting and overthrowing cannot be pro-health, because they

epitomise the massacre of people confronting each other and the

motives of neogladiatorial confrontations are reduced to brawling.

A final issue is the utility of karate. Proponents of karate

emphasise the educational and traditional values of this fighting
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method, which positively translate into the social functioning of

karatekas. Opponents of karate, on the other hand, criticise this

fighting method as questionable and ineffective in situations of

real danger to life or health. It should be categorically stated here

that there is no fighting method that gives one hundred per cent

chance of an effective defence. The fact that one trains in karate

or another fighting method only increases the likelihood of

coming out of a dangerous situation unscathed. Therefore, the

effectiveness of these actions will be conditioned differently by

personality among all those training different fighting methods.
Limitations of the perspective

This perspective is the authors’ subjective opinion on karate in

physical culture. It is encouraging that this form of physical activity

is becoming increasingly popular. It is noteworthy that research on

karate in the field of sport is being systematically disseminated. But

research on karate in the areas of physical education,

physiotherapy, recreation and tourism is still scarce. Nevertheless,

the insights gathered from the analysed research results present a

completely new perspective that contributes to the discourse on

this topic. Therefore, an important contribution of the authors is

the innovative inscription of karate in all areas of physical

culture, considering contemporary combat theories. In addition,

the goals of karate as a martial art are pointed out, which

overlap with the goals of physical culture in the broad sense of

health through physical activity. It should be emphasised that

this perspective is a strong theoretical construct and considers

contemporary approaches to karate—in its entirety—in the

traditional, sport and Olympic strands in the semi contact,

knockdown, full contact and mix fighting systems. Considering

karate in terms of style or organisational divisions weakens the

relevance of this fighting method. In such perspectives karate will

always show weaknesses and succumb to other fighting methods.
Directions for further action

So far, no empirical studies have been published on the

holistic treatment of karate in physical culture. This article is

the first to indicate this line of research. Therefore, this work

is a cognitive novelty for further experimental research. It is

recommended to conduct and disseminate the results of karate

research from all areas of physical culture. It is also important

to systematically implement this perspective of karate for

social utility in physical culture.
Conclusions

Karate fully fits into physical culture as a combat sport, martial

art, and self-defence system. Moreover, karate as a martial art is the
Frontiers in Sports and Active Living 04191
equivalent to physical culture objectives aimed at maintaining

health through physical activity.
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Influence of coping with stressful 
situations on changes in aerobic 
capacity and post-workout 
restitution coefficient in the 
period of immediate preparation 
for the European men’s cadet 
wrestling championship
Pola Jalowska , Marek Sokołowski  and Adam Prokopczyk *

Department of Sport and Defence Education, Poznan University of Physical Education, Poznań, 
Poland

Aim of the study: The research goal of the study was to determine the 
relationship between coping with stressful situations and the level of aerobic 
capacity and post-workout restitution, as well as the changes that occur between 
these variables through the period of training camp preceding international 
men’s championship competitions in age cadet. Two research hypotheses 
were verified. The athletes will maintain or improve the results obtained in 
the performance test and the post-workout restitution coefficient during the 
immediate preparation period for the European Championships (H1), and the 
style of coping with stressful situations significantly affects changes in aerobic 
capacity and the post-workout restitution coefficient during the immediate 
preparation period for the European Championships (H2).

Materials and methods: The athletes of the National Men’s Team of Poland in 
classical style wrestling (n  =  16). Coping with stressful situations was examined 
using the Coping Inventory for Stressful Situations (CISS). Aerobic capacity was 
analyzed using the Maximal Multistage 20-m Shuttle Run Test. The level of post-
exercise restitution was calculated using the Klonowicz coefficient of restitution.

Results: There was a significant increase in aerobic capacity levels (p  <  0.001), 
a decrease in resting HR (p  <  0.002), HR 1′ after the test (p  <  0.0031), and HR 5′ 
after the test (p  <  0.007). There was a significant correlation between emotional 
coping style and avoidant style focused on looking for social contacts vs. HR 3′ 
after the test and (r  =  0.60; p  <  0.015) and HR 5′ after the test (r  =  0.57; p  <  0.020). 
In addition, a correlation was noted between avoidant style and maximum 
aerobic speed (r  =  −0.64; p  <  0.008), and avoidant style focused on substitute 
activities vs. distance and maximum aerobic speed (r  =  −0.72; p  <  0.002).

Conclusion: It is reasonable to implement psychological training and regular 
monitoring of mental preparation in the national men’s team training program 
for athletes competing in wrestling.
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1 Introduction

In order to adequately prepare an athlete to compete in 
international wrestling championship competitions, a proper 
psychological and physiological background is vital (Sabirov, 2022; 
Korobeynikov et al., 2022a). For an athlete to achieve sporting success, 
it is necessary to have the ability to respond appropriately to stressful 
stimuli and to recover quickly from them, regardless of the age group 
in which they compete (Piepiora et  al., 2021a; Atiya et  al., 2022). 
Despite the fact that during a wrestling bout, the work in the anaerobic 
energy zone dominates (Marković et  al., 2018; Pryimakov et  al., 
2020a), a properly arranged training process for an adolescent wrestler 
must also include aerobic capacity training as an integral training 
component (Demirkan, 2015). On a single day, a given athlete may 
fight several bouts and must be prepared to fight the next day in the 
final block or for the repechage bouts (and the bronze medal bout if 
the repechage is won). The volume of a single bout in classical style 
wrestling in the cadet (U17) age group is 2 rounds of 2 min each, with 
a 30-s break between rounds. In addition, from the junior (U20) age 
group onward, athletes wrestle longer—2 rounds of 3 min each with a 
30-s break between rounds (United World Wrestling, 2023). For an 
athlete to succeed at international championship wrestling 
competitions, in addition to proper mental preparation, they must 
have an adequate level of aerobic capacity and post-exercise restitution. 
Such preparation will give you the ability to win a bout at a given 
championship and prepare for the next one as quickly as possible. In 
previous studies, the psychological characteristics of wrestlers, athletes 
participating in combat sports, individual sports, and team sports at 
the competitive level have been carried out (Tomczak et al., 2013; 
Piepiora, 2019, 2021; Piepiora and Petecka, 2020; Piepiora and 
Witkowski, 2020a,b; Piepiora and Piepiora, 2021; Piepiora et al., 2022; 
Piepiora and Naczyńska, 2023). Physical fitness, body composition, 
developmental age, aerobic capacity and its changes after a 3-month 
training period, eating habits, and somatic development were analyzed 
in young wrestlers (Clarke et al., 2013; Piepiora et al., 2017, 2018; 
Witkowski et al., 2018). Physiological criteria for the functional fitness 
of national team wrestling athletes have been determined (Pryimakov 
et al., 2020b). It has been shown that the proper aerobic-anaerobic 
preparation of wrestlers is one of the determinants of the rate of 
recovery after high-intensity training (Sawczyn et  al., 2015). In 
addition, it has been shown that the level of aerobic capacity, together 
with the rate of post-exercise recovery, can be one of the controlling 
tools in the training process of high-performance athletes in combat 
sports (Prokopczyk and Sokołowski, 2020). To date, the associations 
of stress coping style with the level of aerobic capacity and the level of 
post-exercise restitution and their changes during the training camp 
during the period of direct competitive preparation for championship 
competitions in wrestlers in the cadet age group have not been 
analyzed. The authors set out to analyze the results of the aerobic 
capacity test and the rate of post-exercise restitution in relation to 
the style of coping with stress in athletes in a training camp that 
was in the period of direct competitive preparation for the 
European Cadet Wrestling Championships. The research goal of 
the study was to determine the relationship between coping with 
stressful situations and the level of aerobic capacity and post-
exercise restitution, as well as the changes occurring between these 
variables through the period of the training camp preceding the 
international championship competition.

The authors posed two research hypotheses:

H1: The athletes will maintain or improve the results obtained in 
the performance test and the post-workout restitution coefficient 
during the immediate preparation period for the 
European Championships.

H2: The style of coping with stressful situations significantly 
affects changes in aerobic capacity and post-workout restitution 
coefficient during the immediate preparation period for the 
European Championships.

The presented research will indicate the impact of psychological 
preparation on the physiological capabilities of young wrestlers during 
the period of immediate preparation for championship competitions. 
The research undertaken will provide important advice for coaches, 
sports psychologists, and people working with young athletes 
preparing for major competitions. Taking into account the period in 
the training process, the level of preparation should be at a constant 
or increasing level (due to the upcoming main competitions). Bearing 
in mind that the athletes are in the adolescence period and before 
major competitions, the authors hypothesized that their results may 
depend on their style of coping with stressful situations.

2 Participants

The study included a group of 16 men on the Polish National 
Cadet Wrestling Team in classical-style wrestling with an average age 
of 16.56 years (SD = 0.54). All those tested were called up to the 
national team training camp and were in the period of immediate 
preparation for the European Cadet Men’s Wrestling Championships.

3 Methods

Coping with stressful situations was assessed using the Coping 
Inventory for Stressful Situations (CISS) questionnaire by Endler and 
Parker (1990). The questionnaire consists of questions about behavior in 
stressful situations and allows us to determine the respondent’s tendency 
to use particular coping styles with stress (task—SST; emotional—SSE; 
avoidant—SSA). In addition, this questionnaire details two subcategories 
of avoidant style—engaging in substitute activities (ESA) and looking for 
social contacts (LSC). While filling out the questionnaire, in individual 
questions, the respondent determines how much he engages in given 
activities when he is in a stressful situation. Each question is answered 
using a 5-point scale (from 1 to 5). Individual ratings mean: 1—never; 
2—very rarely; 3—sometimes; 4—often; 5—very often. The study used 
the CISS questionnaire adapted by Strelau et al. (2007) and Strelau and 
Jaworowska (2020) for use in Polish settings.

Aerobic capacity was explored using the Maximal Multistage 20-m 
Shuttle Run Test (the “Beep-Test”). This test involves running a designated 
20-m distance marked by lines between sound signals (“beep”) at 
increasing speed and frequency at the next level. The examined must cross 
the designated line before the next signal (“beep”), otherwise he receives 
a warning. Receiving a second warning means the end of the test (Léger 
and Lambert, 1982). To calculate the estimated aerobic capacity, a 
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modified formula was used for subjects aged 6–18: VO2 max [mL/kg/
min] = −31.025 + 3.328 × 1–3.248 × 2 + 0.1536X1X2, where: X1 – 
maximum aerobic speed of the last level of “Beep-Test” [km/h]; X2 – age 
(as a rounded down integer) (Léger et al., 1988).

To calculate the level of post-workout restitution, Klonowicz 
coefficient of restitution calculations were performed at 3 min (COR 
3′) and 5 min (COR 5′) after the end of the aerobic capacity test, 
according to the formulas: COR3′ = (Hr2–Hr3)/(Hr2–Hr1); 
COR5′ = (Hr2–Hr5)/(Hr2–Hr1), where: Hr1 – resting HR, Hr2 – HR 
after the “Beep-Test”, Hr3 – HR 3′ after the test “Beep-Test”, Hr5 – HR 
5′ after the test “Beep-Test” (Kosendiak, 2013).

The subjects completed the CISS questionnaire once, at the 
beginning of the National Team Training Camp. The aerobic capacity 
test, along with the analysis of post-workout restitution, was carried 
out twice – at the beginning of the training camp (term I) and at the 
end of the training camp (term II). Tests of capacity were conducted 
without prior training so that the athletes rested while they 
performed them.

4 Statistical analysis

The following indicators were used to analyze the results: mean (M), 
minimum (Min), maximum (Max), standard deviation (SD or ±), and 
significance level and probability (p). The normality of the distribution 
was tested using the Shapiro–Wilk test. The analysis of the significance 
of changes between the study at terms I and II was applied to the t-test 
for dependent samples; in cases where the variable under study in at least 
one of the terms was not normally distributed, the Wilcoxon paired 
rank-order test was used. Cohen’s d coefficient was used to estimate the 
size of the effect. When the test value was less than 0.2, the result was 
considered insignificant; between 0.2 and 0.49, it was small; between 0.50 
and 0.80, it was medium; and when it was greater than 0.80, it was 
considered as strong (Cohen, 1988). Pearson’s test and Spearman’s rank 
correlation coefficients were used to determine the strength of 
relationships between variables in the 2nd and 1st terms of the study. 
When the test value was less than 0.4, the result was considered low; 
between 0.4 and 0.69, it was considered medium; and 0.70 was 
considered strong (Akoglu, 2018).

5 Results

In the stress coping style test, the athletes scored an average of 60.1 
(SD = 6.25) points in the task style, 41.9 points (SD = 8.19) in the 
emotional style, and 42.5 points (SD = 9.53) in the avoidant style. In 
the subcategories of avoidant style, they scored an average of 18.4 
(SD = 5.15) points in the style, of engaging in substitute activities and 
17.3 (SD = 3.59) points in the style of looking for social contacts. The 
tested men of the Polish National Cadet Wrestling Team between the 
1st and 2nd terms of test terms showed a significant, large (Cohen’s d 
size = 2.80) increase in the level of aerobic capacity (VO2 max [mL/kg/
min]) by an average of 7.7 mL/kg/min, a large (Cohen’s d size = 0.88) 
decrease in resting HR by an average of 8.1 bpm, a medium (Cohen’s 
d size = 0.59) decrease in HR 1 min after the test by an average of 
13 bpm, and a medium (Cohen’s d size = 0.68) decrease in HR 5 min 
after the test by an average of 14.8 bpm. The other indicators tested 

showed no statistically significant (p ≥ 0.05) difference between the 
tested terms (Table 1).

The study at term I  showed a positive medium significant 
correlation between SSE and HR 1′ after the test (r = 0.55; p < 0.05) and 
a negative medium significant correlation between SSA – LSC and HR 
5′ after the test (r = −0.64; p < 0.01; Table 2).

Between the 2nd and 1st terms, there was a negative medium 
significant correlation between SSA and maximum aerobic speed at 
the last level of “Beep-Test” (r = −0.64; p < 0.008), a negative medium 
significant correlation between SSA–ESA and distance in Beep-Test 
(r = −0.55; p < 0.029), a negative strong significant correlation between 
SSA–ESA and maximum aerobic speed of the last level of “Beep-Test” 
(r = −0.72; p < 0.002), a positive medium significant correlation 
between SSA–LSC and HR 3′ after the test (r = 0.60; p < 0.015), and a 
positive medium significant correlation between SSA–LSC and HR 5′ 
after the test (r = 0.57; p < 0.020; Table 3).

6 Discussion

Both research hypotheses were partially confirmed. The results of the 
study show that there was a significant increase in VO2 max [mL/kg/min] 
and a decrease through the grouping period: resting HR, HR 1′ after the 
test, HR 5′ after the test in the athletes. The level of COR 3′ decreased and 
COR 5′ increased, but both at statistically insignificant levels. Stress 
coping style was also shown to be significantly associated with indicators 
of the performance test and HR 1′ after the test. No significant associations 
were noted with post-workout restitution indicators. The results of the 
study show that athletes with a higher level of emotional stress coping 
style obtained a higher number of heart contractions 1 min after the test 
on the first test date. Athletes with an evasive stress coping style of seeking 
social contact obtained a lower number of heart contractions 5 min after 
the test on the 2nd test date, but this style had a significant effect on 
increasing heart rate 3 min after the test and 5 min after the test compared 
to the 1st test date. Wrestlers with a higher evasive style of coping with 
stress had a significantly lower maximum aerobic speed of the last level 
score in the 2nd term compared to the 1st term of the study. In addition, 
subjects with an evasive stress-coping style of engaging in substitute 
activities scored significantly lower distance and maximum aerobic speed 
of the last level in the 2nd term of the study. Previous research has shown 
that the only stress coping style suitable for competition in competitive 
sports is a task-based style (Secades et al., 2016). Younger wrestlers are 
more likely to react emotionally to stressful stimuli and seek interpersonal 
connections, which significantly reduces performance when competing 
in professional sports (Tomczak et al., 2013; Namazov et al., 2019). It has 
been proven that senior wrestlers deal with stress differently than younger 
athletes competing at the professional level (Rutkowska et al., 2020). This 
may be influenced by adolescence and the transition to sports at the 
senior level. During this period, psychosocial stress is among the biggest 
concerns of young athletes (Lundqvist et  al., 2023). Therefore, it is 
reasonable to provide psychological preparation as early as possible, 
carried out in a methodical manner, giving athletes the ability to solve 
stressful situations and recover from them as quickly as possible. 
Importantly, other studies have shown that older athletes competing in 
the international elite experience a decline in mental toughness with age 
compared to younger athletes competing at the same level (Korobeynikov 
et al., 2022b). This indicates that there is a constant need to monitor the 

195

https://doi.org/10.3389/fpsyg.2024.1433772
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


 Jalowska et al. 10.3389/fpsyg.2024.1433772

Frontiers in Psychology 04 frontiersin.org

mental toughness of athletes competing in professional sports, even after 
they have achieved the highest results at major international competitions. 
This will allow for the identification of the moment of reduction in the 
level of psychophysiological capabilities of a particular wrestler. The 
results of the conducted research and other studies indicate that 
competing at the highest level in wrestling requires parallel sports 
preparation that includes fitness, technical, tactical, and mental training, 
which should be properly conducted from a young age, matching the age, 
level, and needs of the training period the athlete is in Stenling et al. 
(2015), Sabato et al. (2016), Piepiora et al. (2021b), and Piepiora et al. 
(2023). Research results indicate that the last training period for young 
wrestlers preparing for championship competitions should include 
psychological training. However, it should be taken into account that 
mental training is an integral part of competitive combat sports, 
significantly influencing the results obtained at the decisive moment, 
regardless of the age group in which one competes (Andreato et al., 2022). 

That indicates that proper psychological preparation and the ability to 
control one’s functioning at key moments should be  continuously 
developed during the wrestlers’ training process. That indicates that 
proper psychological preparation and the ability to appropriately and 
effectively cope with stressful situations should be continuously developed 
during the wrestlers’ training process. This also indicates that continuous 
research should be conducted, taking into account the effectiveness of 
psychological preparation programs in professional sports in individual 
age groups and the implications of the most effective methods of 
psychological preparation for professional.

The presented research was characterized by limitations affecting the 
size of the sample, as it was conducted on a small, selected number of 
athletes attending a camp preparing for the European Men’s Cadet 
Wrestling Championship. Taking into account the period of adolescence, 
selected groups,  and various periods occurring in the training cycle, it 
would be  reasonable to conduct multi-year  research analyzing the 

TABLE 1 Descriptive characteristics of performance and restitution variables in the 1st and 2nd terms of the study in the Polish National Cadet 
Wrestling Team men (n  =  16).

Variable
(indicators “Beep  =  Test” and Klonowicz COR)

Term I Term II t p S–W test

M  ±  SD

Distance Beep-Test [m] 1413.3 ± 323.03 1637.5 ± 324.29 0.09a 0.926 0.829

Maximum aerobic speed of the last level of Beep-Test [km/h] 12.7 ± 0.68 12.7 ± 0.70 −0.62a 0.544 0.506

Beep-Test – VO2 max [mL/kg/min] 51.0 ± 4.06 58.7 ± 6.19 −7.70a <0.001 0.554

Resting HR [bpm] 71.6 ± 8.20 63.5 ± 6.67 3.14b 0.002 0.066

HR after the test [bpm] 156.8 ± 29.69 161.8 ± 36.19 −0.69a 0.503 0.444

HR 1′ after the test [bpm] 131.8 ± 19.01 118.8 ± 20.43 2.16b 0.031 0.011

HR 3′ after the test [bpm] 108.8 ± 13.48 104.3 ± 10.38 1.86a 0.083 0.006

HR 5′ after the test [bpm] 101.3 ± 16.44 86.5 ± 11.11 3.15a 0.007 0.039

Klonowicz COR 3′ [%] 55.6 ± 19.06 53.4 ± 16.40 0.42a 0.680 0.469

Klonowicz COR 5′ [%] 67.3 ± 22.21 75.4 ± 12.73 1.65b 0.100 0.009

a: t-test for dependent samples; b: Wilcoxon paired t-test; values p < 0.05 are in bold.

TABLE 2 Correlations between aerobic capacity and post-workout restitution variables and stress coping style in the 1st and 2nd terms of the Polish 
National Team study in cadet wrestling men (n  =  16).

Variable
(indicators “Beep-Test” and Klonowicz 
COR)

SST SSE SSA SSA – ESA SSA – LSC

Term 
I

Term 
II

Term 
I

Term 
II

Term 
I

Term 
II

Term 
I

Term 
II

Term 
I

Term 
II

Distance in Beep-Test [m]a 0.08 −0.12 0.35 0.22 0.07 −0.12 0.06 −0.21 −0.11 −0.18

Maximum aerobic speed of the last level of Beep-Test 

[km/h]a 0.09 −0.08 0.35 0.17 0.14 −0.23 0.13 −0.30 −0.09 −0.26

VO2 max [mL/kg/min]a 0.10 0.27 0.34 0.17 0.13 −0.10 0.12 −0.09 −0.10 −0.35

Resting HR [bpm]a 0.00 0.06 −0.10 −0.20 0.10 0.20 0.09 0.09 0.10 0.09

HR after the test [bpm]a −0.38 −0.34 −0.07 −0.14 −0.42 −0.34 −0.36 −0.29 −0.39 −0.39

HR 1′ after the test [bpm]b −0.09 −0.29 0.55I 0.46 0.16 0.22 0.14 0.03 0.22 0.35

HR 3′ after the test [bpm]b −0.26 −0.21 −0.11 0.46 −0.27 0.28 −0.33 0.08 −0.40 0.30

HR 5′ after the test [bpm]b −0.31 0.03 −0.18 −0.37 −0.39 −0.05 −0.34 −0.20 −0.64II 0.24

Klonowicz COR 3′ [%]a 0.12 −0.24 −0.02 −0.41 −0.24 −0.43 −0.11 −0.30 −0.21 −0.49

Klonowicz COR 5′ [%]b 0.14 −0.16 0.11 0.44 −0.07 −0.04 −0.07 0.08 0.14 −0.37

a: Pearson test; b: Spearman’s rank correlations; term I = p < 0.05; term II = p < 0.01; values p < 0.05 are in bold.
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functioning of young wrestlers in different periods of the training cycle. 
Covering the research of competitive athletes of all age groups and a 
larger group of athletes than those directly preparing for championship 
competitions would make it possible to compare successful players 
competing in the senior group with adolescent athletes. Moreover, in the 
case of conducting comparative longitudinal studies, it will be possible 
to demonstrate young athletes who have the psychological 
predispositions to compete at the championship level in senior sports. At 
the same time, given the lack of similar studies and the correlations that 
were shown in the research, in the opinion of the authors, it would 
be valuable for a more detailed understanding of the studies to analyze 
the psychophysiological changes of the entire cycle of preparation for 
championship competitions along with the sports results achieved 
at them.

7 Conclusion

Significant correlations were found between the style of 
coping with stress and scores in the performance test and the 
number of heart contractions in athletes preparing for the 
European Cadet Men’s Wrestling Championships. The 
demonstrated significant changes between the 1st and 2nd terms 
of the study indicate that it is necessary to introduce psychological 
preparation into the training program of the national team, along 
with regular evaluation of its effectiveness.
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TABLE 3 Results of analysis of changes in the relationship between performance variables and stress coping style between Term II and Term I in the 
Polish National Team group in cadet wrestling men (n  =  16).

Variable
(indicators “Beep  =  Test” and Klonowicz’s 
COR)

SST SSE SSA SSA – ESA SSA – LSC

r p r p r p r p r p

Distance in Beep-Test [m]a −0.42 0.109 −0.25 0.357 −0.39 0.138 −0.55 0.029 −0.13 0.634

Maximum aerobic speed of the last level of Beep-Test [km/h]b −0.20 0.457 −0.41 0.112 −0.64 0.008 −0.72 0.002 −0.27 0.304

VO2 max based on Beep-Test [mL/kg/min]a 0.31 0.239 −0.09 0.754 −0.29 0.283 −0.27 0.322 −0.44 0.088

Resting HR [bpm]a 0.08 0.762 0.23 0.388 0.10 0.722 0.02 0.931 0.02 0.934

HR after the test [bpm]b 0.02 0.950 −0.17 0.518 0.05 0.859 −0.02 0.937 0.17 0.542

HR 1′ after the test [bpm]a −0.09 0.744 −0.06 0.818 0.10 0.711 −0.04 0.871 0.30 0.265

HR 3′ after the test [bpm]a 0.23 0.401 0.42 0.105 0.50 0.051 0.35 0.181 0.60 0.015

HR 5′ after the test [bpm]a 0.29 0.274 −0.21 0.433 0.16 0.549 0.06 0.814 0.57 0.020

Klonowicz COR 3′ [%]b −0.20 0.451 −0.49 0.053 −0.27 0.321 −0.25 0.348 −0.28 0.289

Klonowicz COR 5′ [%]a −0.29 0.283 0.22 0.408 0.02 0.929 0.04 0.882 −0.31 0.250

a: Pearson test; b: Spearman’s rank correlations; values p < 0.05 are in bold.
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The relationship between physical 
exercise and sense of social 
fairness among college students: 
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satisfaction
Xiaodong Sui 1, Bin Zhao 1*, Di Na 2, Jianwu Liu 3 and Qi Zhang 4

1 School of Physical Education, Kunming University of Science and Technology, Kunming, China, 
2 School of Art, Yunnan Minzu University, Kunming, China, 3 School of Physical Education, Hunan 
University of Technology, Zhuzhou, China, 4 Oxbridge College, Kunming University of Science and 
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Background: The development of a stable society is closely linked to a prevalent 
sense of social fairness. Participating in physical activities, which are inherently 
social, plays a crucial role in fostering mental stability within social contexts.

Objective: This study aims to examine how physical exercise influences the 
sense of social fairness among college students, focusing on the potential 
mediating effects of perceived social support and life satisfaction.

Methods: The study surveyed 496 Chinese college students using several 
scales: the Physical Activity Rating Scale-3 (PARS-3), Perceived Social Support 
Scale (PSSS), Satisfaction with Life Scale (SWLS), and Social Justice Scale (SJS).

Results: (1) A positive correlation was found between physical exercise and 
sense of social fairness (r  =  0.151, p  <  0.01). A significant direct effect of physical 
exercise on sense of social fairness was also observed (β  =  0.151, t  =  3.971, 
p  <  0.01). (2) Physical exercise was a positive predictor of perceived social 
support (β  =  0.113, t  =  4.062, p  <  0.01), which in turn positively influenced both life 
satisfaction (β  =  0.333, t  =  18.047, p  <  0.01) and sense of social fairness (β  =  0.485, 
t  =  6.931, p  <  0.01). Additionally, life satisfaction had a positive effect on sense of 
social fairness (β  =  0.431, t  =  3.247, p  <  0.01). (3) Both perceived social support 
and life satisfaction significantly mediated the relationship between physical 
exercise and sense of social fairness through two pathways: physical exercise 
→ perceived social support → sense of social fairness (mediating effect: 0.055); 
and physical exercise → perceived social support → life satisfaction → sense of 
social fairness (mediating effect: 0.016).

Conclusion: (1) Physical exercise enhances both perceived social support 
and the sense of social fairness among college students, suggesting that it 
not only directly contributes to an enhanced sense of social fairness but also 
fosters supportive social relationships. (2) The influence of physical exercise on 
the sense of social fairness operates both directly and indirectly through the 
mediating roles of perceived social support and, sequentially, life satisfaction.

KEYWORDS

physical exercise, perceived social support, life satisfaction, sense of social fairness, 
college students
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1 Introduction

Social stability is integral to a nation’s destiny and the wellbeing of 
its people. One of the primary strategies to mitigate social conflicts 
and foster stable social development is enhancing the citizens sense of 
social fairness. Physical exercise, as a form of social activity, plays a 
significant social role (Han and Huang, 2019; Huang et al., 2019) and 
may contribute positively to enhancing residents’ sense of 
social fairness.

A sense of fairness is crucial in guiding national governance and 
societal progress. Reflecting on the market reforms centered on 
economic development and efficiency prioritization, these policies 
have significantly fueled China’s rapid economic ascent. However, they 
have also led to increased social issues such as inequity, the widening 
wealth gap between the affluent and the poor, and growing disparities 
between urban and rural areas (Meng, 2012). These reforms have 
radically transformed the allocation of resources, forming the 
foundational basis for sense of fairness (Xu et al., 2020). Disparities in 
social fairness may precipitate social tensions and disrupt societal 
harmony and stability (Tao et al., 2015). Persistent unfairness can 
evoke intense negative emotions in individuals, indirectly heightening 
the perceived risk associated with unpredictable outcomes (Yang et al., 
2017), thereby adversely impacting their physical and mental health, 
potentially leading to chronic illnesses, obesity, and depression (Hunte 
and Williams, 2009; Meier et al., 2009; Albert et al., 2010). Research 
has demonstrated an inverse relationship between social fairness and 
depression (Peker et al., 2018). Moreover, a robust sense of social 
fairness is instrumental in delaying and transforming the progression 
of depression, with a strong fairness perception mitigating the 
exacerbation of depressive symptoms and facilitating recovery (Wei 
et al., 2023). Su et al. (2019) discovered that high fairness perceptions 
are linked with positive emotional states, which help sustain a positive 
outlook and lessen depressive symptoms.

The influence of physical exercise on college students’ social 
mindfulness has attracted considerable scholarly attention, specifically 
regarding its impacts on subjective wellbeing (Tan et al., 2020), negative 
emotions (Liu, 2020), and life satisfaction (Stubbe et al., 2007). Research 
indicates that physical exercise not only enhances physical and mental 
wellbeing but also facilitates emotional exchange, reduces antagonism, 
and helps resolve conflicts, thereby stabilizing social attitudes (Zou and 
Sun, 2011). From the perspective of social capital theory, physical 
exercise also serves as a communal platform that fosters interaction, 
bolsters collective consciousness among residents, and helps mitigate 
negative social attitudes (Lei, 2020). Despite these findings, the specific 
effects of physical exercise on college students’ sense of social fairness—a 
key element in sustaining social stability—remain underexplored (Han 
and Huang, 2019). This gap highlights the uncertainty regarding how 
physical exercise influences sense of social fairness.

Current research into the mediating factors that influence the 
relationship between physical exercise and a sense of social fairness has 
focused on variables such as physical health and social capital (Sui et al., 
2023). The findings indicate that these mediating variables exert only a 
partial influence, suggesting the existence of additional mediators that 
could impact this relationship. While previous studies have concentrated 
on objective factors as mediators influencing the connection between 
physical exercise and the perception of social fairness, there has been a 
lack of focus on subjective individual factors, especially among college 
student populations. Consequently, this study aims to examine the 

mediating roles of perceived social support and life satisfaction in how 
physical exercise influences college students’ sense of social fairness.

In conclusion, enhancing the sense of social fairness among college 
students is crucial not only for their mental health and social integration 
but also for the harmonious and stable progression of society. It is vital 
to delve into the underlying mechanisms of this relationship from both 
theoretical and empirical standpoints. This study aims to investigate the 
mediating mechanisms influencing the connection between physical 
exercise and students’ sense of social fairness.

1.1 Physical exercise and sense of social 
fairness

The notion of a sense of social fairness represents an individual’s 
basic perception or value judgment concerning the state of social 
fairness (Karni and Safra, 2002). This sense encompasses shifts in 
personal values and individual mentalities, as well as a psychosocial 
reaction to structural realities (Wegener, 1991). Scholars typically 
classify the sense of social fairness using two primary criteria: nature 
and connotation. The nature of social fairness can be segmented into 
fairness regarding power, opportunity, procedures, outcomes, and 
interactions (Cui, 2016), while the connotations of fairness are 
categorized into economic, political, educational, and social security 
aspects (Huang and Cui, 2018). Generally, Chinese residents exhibit a 
robust sense of social fairness (Xu et  al., 2020); however, notable 
disparities exist among different societal groups. Research indicates 
that contemporary college students often display a relatively low sense 
of social fairness, influenced by variables such as gender, academic 
level, and familial background (Lv and Liu, 2009; Liu, 2021).

Physical exercise is recognized not only as a way to enhance physical 
capabilities but also to improve mental and emotional wellbeing. Its 
significance in fostering social fairness has been substantiated by various 
studies, highlighting its integral role in this domain (Darnell and 
Millington, 2019; Jarvie and Ahrens, 2019; Adamson et  al., 2022). 
Theoretically, physical exercise supports the stabilization of social 
attitudes. It has been documented to positively affect college students’ 
interpersonal trust, self-efficacy, and psychological resilience, thereby 
decreasing the likelihood of experiencing negative emotions such as 
depression, anxiety, and stress (Qin and Dong, 2017; Liu, 2020). 
Moreover, physical exercise is credited with fostering social attitudes like 
wellbeing (Yasunaga et al., 2021), trust (Zhang et al., 2022), and life 
satisfaction (Yao et  al., 2023). Furthermore, engaging in physical 
exercise plays a pivotal role in the creation and sustenance of social 
capital. Participants often develop a network of social relationships 
through these activities, which in turn enhances their social capital 
(Inman et al., 2015). Research by Sui et al. (2023) demonstrates that 
physical exercise can elevate the sense of social fairness by improving 
physical health and bolstering social capital. Based on this analysis, the 
study proposes Hypothesis 1: There is a positive correlation between 
physical exercise and the sense of social fairness among college students.

1.2 The mediating role of perceived social 
support

Perceived social support refers to an individual’s subjective 
perception and assessment of the extent of external support available 
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to them, encompassing the emotional and perceptual experiences of 
feeling supported, understood, and respected (Zimet et al., 1988). 
Recognized as a valuable psychological resource, perceived social 
support not only mitigates job stress and burnout (Wei et al., 2016) 
but also aids in regulating daily negative emotions (Pottie and Ingram, 
2008; Fang et al., 2021). According to self-determination theory, the 
social environment can boost individual motivation and its conversion 
by supporting the fulfillment of three fundamental psychological 
needs: autonomy, relationships, and competence. Past studies have 
identified perceived social support as a protective mediator that 
contributes to the development of a sense of fairness (Guo et al., 2021).

Given its inherently social nature and role in interpersonal 
interactions, physical exercise is a crucial means of enhancing social 
support (Lu, 2001). Numerous studies have established a significant 
positive correlation between college students’ physical exercise and 
their level of social support, demonstrating that physical exercise can 
enhance the social support experienced by college students (Wu et al., 
2008; Chen et al., 2013). Participation in physical exercise influences 
college students’ daily activity patterns, increases their interaction 
frequency, affects their social network ties, and helps improve their 
social support networks. This, in turn, allows them to access greater 
social and emotional resources (Wang and Bo, 2023).

Perceived social support is known to significantly mitigate 
negative psychological traits in individuals (Fang et al., 2021). The 
buffering model of social support posits that social support can 
effectively cushion individuals against the impact of adverse 
conditions, offering a degree of protection from potential negative 
effects (Gnilka et al., 2019). Furthermore, the main effects model of 
social support asserts that consistent social support can confer mental 
health benefits, such as reducing symptoms of depression and 
enhancing overall wellbeing (Lakey and Orehek, 2011; Rueger et al., 
2016; Ge et  al., 2023). Based on these considerations, this study 
proposes Hypothesis 2: Perceived social support possibly acts as a 
mediating variable between physical exercise and the sense of social 
fairness among college students.

1.3 The mediating role of life satisfaction

Life satisfaction is defined as a stable, generalized cognitive 
appraisal of one’s overall life status or significant life aspects (Huebner, 
2004), and it serves as a crucial indicator of an individual’s quality of 
life and subjective wellbeing (Wang and Zhang, 2012). Given their role 
as future societal leaders, the life satisfaction of college students has 
garnered interest from researchers across various disciplines including 
psychology, sociology, and economics (Liu et al., 2017; Peng et al., 
2023). Previous findings indicate that life satisfaction among college 
students not only influences their emotional and behavioral issues but 
also has implications for future societal development (Zhou et al., 
2020). Furthermore, life satisfaction is deeply intertwined with macro-
environmental factors such as the quality of the social environment 
and economic conditions (Easterlin et al., 2012). Earlier studies have 
demonstrated that individuals who perceive fairness in the services 
they receive tend to report higher levels of satisfaction (Zhang, 2007).

Research increasingly focuses on the relationship between 
physical exercise and life satisfaction, particularly among students, 
where a positive association is consistently reported (Zullig and 
White, 2011; Maher et al., 2014; Pengpid and Peltzer, 2019). Studies 

have confirmed that regular physical exercise enhances life satisfaction 
in middle school students and long-distance runners (Gül and 
Küçükibis, 2018; Sato et  al., 2018). However, in older adults, the 
impact of exercise on life satisfaction appears minimal, with friend 
support and self-efficacy emerging as significant factors (Dai and Yao, 
2012). Additionally, lower life satisfaction is linked to negative coping 
styles and increased negative emotions (Proctor et  al., 2009). A 
longitudinal study of individuals aged 18 to 35 identified life 
satisfaction as a predictor of mental health issues, including depression 
and substance dependence (Fergusson et al., 2015). The role of public 
services, such as healthcare and social security, is crucial as they 
contribute to social fairness, influencing life satisfaction through 
intergenerational, horizontal, and regional effects (Chen et al., 2022). 
This study proposes hypothesis 3 that life satisfaction might serve as 
a mediating factor between physical exercise and the sense of social 
fairness among college students.

1.4 The chain-mediating effect of 
perceived social support and life 
satisfaction

The main effect theory of social support suggests that an 
individual’s engagement with social resources significantly impacts 
their sense of purpose, belonging, and self-worth (Malecki and 
Demary, 2002). High levels of social support are seen as essential 
resources that foster individual development (Chen et al., 2018) and 
are linked to greater life satisfaction (Yang and Ye, 2014). Furthermore, 
the theory of embodied cognition posits that physical activities 
promote interactions that trigger specific mental states through 
sensory and motor system pathways (Yang et al., 2009). Research also 
indicates that individuals with robust social support perceive their 
organizations as just (Deconinck, 2010), and a strong belief in a just 
world correlates with higher life satisfaction (Kamble and Dalbert, 
2012). Based on these insights, this study introduces Hypothesis 4: 
Perceived social support and life satisfaction sequentially mediate the 
relationship between physical exercise and the sense of social fairness 
among college students.

This research framework, as shown in Figure 1, aims to: (1) assess 
the relationship between physical exercise and sense of social fairness 
among college students; (2) explore the role of perceived social 
support as a mediator between physical exercise and sense of social 
fairness; (3) investigate how life satisfaction mediates between physical 
exercise and sense of social fairness; and (4) examine the potential 
combined mediating effects of perceived social support and life 
satisfaction on this relationship.

2 Methods

2.1 Participants

Convenient sampling, being straightforward to implement, cost-
effective, and fitting for exploratory research purposes in initial 
assessments, was employed in an offline questionnaire survey 
conducted at Kunming University of Science and Technology and 
Yunnan Minzu University. Participants voluntarily engaged in the 
survey, and subsequent to obtaining their informed consent, they were 
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guided by trained personnel in a standardized manner to complete the 
questionnaires. After eliminating questionnaires with patterned 
responses and missing data, 496 out of the 550 distributed 
questionnaires were deemed valid, translating to an effective response 
rate of 90.18%. The exclusion criteria were: (1) incomplete 
questionnaires, and (2) responses containing logical inconsistencies. 
Based on these criteria, a sample fulfilling the survey prerequisites was 
established. The participants’ age ranged from 18 to 25 years, with a 
mean age of 20.50 years (SD = 1.58). The gender breakdown of the 
sample was 47.18% female and 52.82% male. In terms of academic 
standing, the sample comprised 146 freshmen (29.44%), 150 
sophomores (30.24%), 127 juniors (25.60%), and 73 seniors (14.72%).

2.2 Measures

2.2.1 Physical exercise
Physical exercise was assessed using the Physical Activity Rating 

Scale-3 (PARS-3) developed by Liang (1994). This scale evaluates 
three key aspects of exercise: intensity, duration, and frequency. Each 
aspect is captured by a single item, such as “How intense is your 
physical exercise?” Responses to each item are rated on a 5-point 
Likert scale. To compute the total score for physical exercise, the 
following formula is applied: Physical Exercise Level = Intensity of 
Exercise × (Duration of Exercise−1) × Frequency of Exercise. The 
possible scores on this scale range from 0 to 100, where higher scores 
reflect a greater level of physical exercise. The reliability of this scale 
in the current study was confirmed with a Cronbach’s alpha of 0.712.

2.2.2 Perceived social support
The Perceived Social Support Scale (PSSS) devised by Zimet et al. 

(1988) was utilized to assess levels of perceived social support. This 
scale encompasses three facets of support: support from family, 
friends, and teachers. Each category is represented by four items, such 
as “I can get emotional help and support from my family when 
needed.” Responses are gauged on a 7-point Likert scale ranging from 
“strongly disagree” to “strongly agree.” Scores on the PSSS can vary 
from 0 to 84, where higher scores denote greater perceived social 
support. For the purposes of this study, the scale was administered in 
its Chinese-translated form, which has been previously validated for 

use in Chinese populations and demonstrated robust reliability and 
validity (Zhao and Li, 2017). The reliability of the scale in this 
investigation was high, with a Cronbach’s alpha of 0.929.

2.2.3 Life satisfaction
Life satisfaction was assessed using the Satisfaction with Life Scale 

(SWLS) developed by Pavot and Diener (1993). This instrument 
consists of five items, such as “For the most part, my life is close to 
ideal.” Respondents rate each item on a 7-point Likert scale ranging 
from “strongly disagree” to “strongly agree.” The total scores on the 
SWLS can vary from 0 to 35, with higher scores reflecting greater life 
satisfaction. For this study, the SWLS was administered in its Chinese-
translated version, which has been previously validated within 
Chinese populations, showing strong reliability and validity (Xiong 
and Xu, 2009). The reliability of the scale in the current study was 
confirmed with a Cronbach’s alpha of 0.873.

2.2.4 Sense of social fairness
The Social Justice Scale (SJS), developed by Fang and Chen (2016), 

was employed to assess the sense of social fairness. This scale is 
structured into six dimensions: interactive fairness, procedural 
fairness, status fairness, distributive fairness, legal fairness, and 
opportunity fairness. Each dimension is represented by four items, 
such as “Individual income and social status are earned through 
personal endeavor and ability.” Respondents rated each item on a 
5-point Likert scale, which ranges from “strongly disagree” to “strongly 
agree.” The total possible scores on the SJS can range from 0 to 120, 
with higher scores reflecting a stronger sense of social fairness. The 
reliability of the scale in this research was high, evidenced by a 
Cronbach’s alpha of 0.938.

2.3 Data analysis

Data analysis was conducted using SPSS 25.0 along with the SPSS 
macro-PROCESS. Initially, Harman’s single-factor analysis was 
performed to assess common method bias. Following this, descriptive 
statistics were generated, and the reliability of the scales was 
determined using Cronbach’s Alpha coefficient. Pearson correlation 
coefficients were then calculated to explore the relationships between 

FIGURE 1

The hypothetical structure model.
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the variables. To conclude the analysis, PROCESS (model 6) was 
utilized to investigate the chain mediation relationships among 
perceived social support, life satisfaction, physical exercise, and sense 
of social fairness.

3 Results

3.1 Common method bias tests

In this study, Harman’s single-factor test was utilized to assess the 
presence of common method bias, following the method outlined by 
Podsakoff et al. (2003). The analysis identified nine factors that each 
had eigenvalues exceeding 1. The first factor accounted for 33.91% of 
the total variance, which is below the often-used critical threshold of 
40%. Based on these findings, it can be  concluded that common 
method bias does not pose a significant concern in this research.

3.2 Descriptive statistics and correlations

Table  1 presents the mean values, standard deviations, and 
correlation coefficients for physical exercise, perceived social support, 
life satisfaction, and sense of social fairness. The results indicate 
significant correlations among all variables. Specifically, physical 
exercise is weakly and positively associated with perceived social 
support, life satisfaction, and sense of social fairness. Both perceived 
social support and life satisfaction demonstrate strong positive 
correlations with sense of social fairness. Additionally, there is also a 
strong positive correlation between perceived social support and 
life satisfaction.

3.3 The chain mediating effects analysis

The data was found to be normal as all of the absolute values of 
the skewness (range: −0.508 to 1.522) and kurtosis (range: −1.955 to 
2.560) indices were less than 2 and 7, respectively (Kline, 2023). The 
PROCESS v4.1 macro, Model 6 by Hayes (2012), was utilized to 
examine the mediating effects, using perceived social support and life 
satisfaction as mediators, physical exercise as the independent 
variable, and sense of social fairness as the dependent variable. 
Gender, age, and grade were included as control variables using a 
stepwise regression method. The results are detailed in Table 2, the 
variance inflation factors of all independent variables in the model are 

conclusively under the threshold of 5, thereby indicating the absence 
of any issue pertaining to multicollinearity.

According to Table  2, physical exercise has a weak positive 
relationship with college students’ sense of social fairness (β = 0.151, 
p < 0.01), supporting Hypothesis 1. Introducing perceived social 
support into the model shows that physical exercise weakly and 
positively predicts perceived social support (β = 0.113, p < 0.01), and 
in turn, perceived social support strongly and positively influences 
sense of social fairness (β = 0.485, p < 0.01), thus confirming 
Hypothesis 2. When life satisfaction is added to the model, it strongly 
and positively predicts sense of social fairness (β = 0.431, p < 0.01), 
although the direct effect of physical exercise on life satisfaction is not 
significant (β = 0.004, p > 0.1), leading to a rejection of Hypothesis 3. 
However, the addition of both mediators into the equation shows that 
perceived social support strongly and positively affects life satisfaction 
(β = 0.333, p < 0.01), suggesting a chain mediation and confirming 
Hypothesis 4.

To further elucidate the mediation pathways, bias-corrected 
bootstrap tests with 5,000 samples were conducted, providing 95% 
confidence intervals. These intervals were all exclusive of zero for the 
mediating effects, indicating significant mediation. The total effect of 
physical exercise on sense of social fairness was 0.151, with a direct 
effect of 0.078. The total indirect effect accounted for 48.34% of the 
total effect, calculated as 0.073 (Table 3). This total mediation included 
three pathways: Pathway 1 (physical exercise → perceived social 
support → sense of social fairness) with an indirect effect of 0.055; 
Pathway 2 (physical exercise → life satisfaction → sense of social 
fairness) with an indirect effect of 0.002 (insignificant, as its 95% 
confidence interval includes zero); and Pathway 3 (physical exercise 
→ perceived social support → life satisfaction → sense of social 
fairness) with an indirect effect of 0.016. The significant pathways 
further validate Hypotheses 2 and 4. These mediation effects are 
graphically represented in Figure 2.

4 Discussion

4.1 The relationship between physical 
exercise and sense of social fairness

This study confirmed that physical exercise is significantly and 
positively associated with college students’ sense of social fairness with 
an effect value of 0.078, thus supporting Hypothesis 1. This finding 
aligns with previous research (Lee and Cunningham, 2019; Adamson 
et  al., 2022), which also observed a positive influence of physical 
exercise on students’ sense of social fairness. Sui et al. (2023) found an 
effect value of 0.069 between physical exercise and residents’ sense of 
social fairness. This suggests a stronger relationship between physical 
exercise and college students’ sense of social fairness. It has been 
demonstrated that physical exercise not only enhances physical health 
but also contributes to mental and social stability (Sui et al., 2023). 
Firstly, engaging in physical exercise can reduce the risk of depression 
and promote health equity, which are crucial for maintaining optimal 
physical functioning and enhancing sense of social fairness (Levy and 
Patz, 2015; Fang and Guo, 2019). Secondly, physical exercise positively 
affects the development of trust, a fundamental component of social 
capital and a significant factor influencing sense of social fairness 
(Seippel, 2006; Inman et  al., 2015). These factors illustrate how 

TABLE 1 Descriptive statistics and correlations.

Variable M SD 1 2 3 4

1. Physical exercise 20.292 18.502 1

2. Perceived social 

support
63.873 11.403 0.179*** 1

3. Life satisfaction 22.960 5.891 0.139*** 0.636*** 1

4. Sense of social 

fairness
92.851 15.696 0.166*** 0.495*** 0.399*** 1

N = 496. ***p < 0.01; all tests were two-tailed.
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physical exercise can significantly boost the sense of social fairness 
among college students. Therefore, encouraging active participation 
in physical exercise not only benefits students’ physical health but also 
fosters a healthier social mentality and promotes stable 
social development.

4.2 The mediating effect of perceived 
social support

This study confirmed that perceived social support serves as an 
indirect link between physical exercise and college students’ sense of 
social fairness, validating Hypothesis 2. Consistent with prior research 
(Wu et al., 2008; Chen et al., 2013), this study found that physical 
exercise significantly boosts the level of perceived social support 
among college students. Further, literature suggests that enhanced 
perceived social support can foster a positive mentality in college 
students (Ratelle et al., 2013; Chen and Wu, 2015), a finding echoed 
in research involving college students with disabilities (He et al., 2021). 
The findings of this study align with the social interaction hypothesis 
regarding the psychological effects of physical exercise. Specifically, 
engaging in physical exercise facilitates positive interpersonal 
interactions and fosters the generation of positive emotions. The 
development or enhancement of social network structures through 
conceptual exchanges, interpersonal interactions, and emotional 
connections during physical exercise, along with the support derived 
from these activities, positively affects individuals’ relational skills, 
emotional regulation, and stress management capabilities (Cohen 
et al., 2000). These positive interpersonal relationships boost college 

students’ social capital and perceived social support, subsequently 
enhancing their sense of social fairness (Wang, 2020). Thus, it is 
evident that physical exercise can significantly elevate college students’ 
sense of social fairness through the increased levels of perceived social 
support. This underscores the importance of encouraging physical 
exercise among college students not only for physical health benefits 
but also for its positive impacts on social and psychological wellbeing.

4.3 The mediating effect of life satisfaction

This study found no evidence to support the mediating role of life 
satisfaction in the relationship between physical exercise and sense of 
social fairness, leading to the rejection of Hypothesis 3. The influence 
of physical exercise on life satisfaction appears to be a complex process 
that is not direct but mediated through various factors related to 
physical, psychological, and social functioning (Elavsky et al., 2005; 
Mcauley et  al., 2006; Motl et  al., 2009; Motl and Mcauley, 2009). 
According to Li et al. (2022), while extracurricular physical exercise 
does not have a direct impact on life satisfaction, it does so indirectly 
by enhancing adolescents’ self-confidence and resilience. Further 
research into older populations underscores this complexity; a study 
found no direct link between physical exercise and life satisfaction, 
pointing instead to friend support and self-efficacy as critical 
mediating variables (Dai and Yao, 2012). Life satisfaction is 
fundamentally a cognitive evaluation of one’s life circumstances. The 
pathway from individual behavior to cognitive assessment typically 
involves multiple mediating factors. Therefore, it is plausible that 
during physical exercise, perceived changes in behavioral competence, 

TABLE 2 Regression analysis of the relationship between physical exercise and sense of social fairness.

Outcome Predictor R2 F β t 95% Boot CI

Sense of social fairness

Gender 0.078 10.330*** −4.412 −3.097*** [−7.212, −1.613]

Age 0.917 1.163 [−0.631, 2.465]

Grade −3.383 −2.813*** [−5.746, −1.020]

Physical exercise 0.151 3.971*** [0.076, 0.225]

Perceived social support

Gender 0.062 8.050*** −2.047 −1.961* [−4.0.099, 0.004]

Age 1.138 1.971** [0.003, 2.273]

Grade −2.641 −2.996*** [−4.373, −0.909]

Physical exercise 0.113 4.062*** [0.058, 0.167]

Life satisfaction

Gender 0.413 68.892*** 0.841 1.962* [−0.001, 1.684]

Age −0.077 −0.324 [−0.543, 0.389]

Grade 0.313 0.861 [−0.402, 1.028]

Physical exercise 0.004 0.387 [−0.018, 0.027]

Perceived social support 0.333 18.047*** [0.297, 0.369]

Sense of social fairness

Gender 0.288 33.036*** −3.489 −2.761*** [−5.972, −1.006]

Age 0.235 0.337 [−1.133, 1.603]

Grade −1.859 −1.739* [−3.960, 0.241]

Physical exercise 0.078 2.291** [0.011, 0.144]

Perceived social support 0.485 6.931*** [0.347, 0.622]

Life satisfaction 0.431 3.247*** [0.170, 0.691]

N = 496. Boot confidence interval (CI) upper limit (ULCI), and boot CI lower limit (LLCI) are indicative of the standard deviation (SD) of the indirect effect evaluated through the deviation 
correction percentile Bootstrap approach and the upper and lower limits of the respective 95% confidence intervals (CIs). CI, confidence interval. *p < 0.1; **p < 0.05; ***p < 0.01.
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value, and the individual’s capacity to manage stress and trauma could 
act as complete mediators, shaping their overall life satisfaction 
judgments. This suggests that enhancing life satisfaction through 
physical exercise requires a broader understanding of the interplay 
between various psychological and social factors.

4.4 The chain mediation effect of perceived 
social support and life satisfaction

This study confirmed that perceived social support and life 
satisfaction mediate the relationship between physical exercise and 
college students’ sense of social fairness, validating Hypothesis 4. 
Essentially, physical exercise indirectly influences college students’ 
sense of social fairness through enhancements in their perceived 
social support and life satisfaction. According to the main and 
buffering effects theories of social support, social support not only 
positively influences the development of an individual’s mental 
health but also mitigates the negative impacts of stress on health 
(Cohen and Wills, 1985; Uchino, 2006). Furthermore, engagement 
in physical exercise bolsters college students’ sense of trust and social 
participation, thereby enhancing their social capital (Qin and Dong, 
2017). Sui et al. (2023) found that social capital significantly promotes 
participation in physical exercise and enhances sense of social 
fairness. Additionally, the sense of social fairness has been shown to 
be closely linked with subjective emotional states, where higher levels 

of positive emotions and life satisfaction are associated with stronger 
sense of social fairness (Jian et al., 2020; Martion and Prilleltensky, 
2020). The findings of this study underscore the intricate link 
between physical exercise and social fairness, highlighting how 
physical exercise can significantly impact college students’ sense of 
social fairness through the mediating roles of social support and life 
satisfaction. This suggests that interventions aimed at increasing 
physical exercise among college students could beneficially influence 
their mental health and societal perceptions, thereby fostering a 
more equitable social environment. In conclusion, the chain 
mediation of perceived social support and life satisfaction is pivotal 
in connecting physical exercise with college students’ sense of 
social fairness.

4.5 Practical significance

This study investigated the connection between physical exercise 
and the sense of social fairness among college students, examining the 
roles of perceived social support and life satisfaction as mediators. The 
findings demonstrate that physical exercise not only has a direct 
positive effect on sense of social fairness but also influences it 
indirectly through the mediating effects of perceived social support 
and a chain mediation involving both perceived social support and life 
satisfaction. This research highlights how physical exercise impacts 
college students’ sense of social fairness and outlines potential 

TABLE 3 Perceived social support and life satisfaction in the mediation effect analysis.

Indirect effects Boot SE Boot LLCI Boot ULCI Relative mediation effect

Total indirect effect 0.073 0.019 0.036 0.111 48.34%

Indirect effect 1 0.055 0.160 0.026 0.088 36.42%

Indirect effect 2 0.002 0.006 −0.009 0.014

Indirect effect 3 0.016 0.007 0.005 0.030 10.60%

Compare 1 0.053 0.017 0.021 0.088

Compare 2 0.039 0.016 0.010 0.074

Compare 3 −0.014 0.009 −0.034 −0.001

N = 496. Boot SE, Boot LLCI, and Boot ULCI refer, respectively, to the standard error and the lower and upper limits of the 95% confidence interval of the indirect effects estimated by the 
percentile bootstrap method with deviation correction.

FIGURE 2

The chain mediation effect of perceived social support and life satisfaction. **p  <  0.05; ***p  <  0.01.
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mechanisms, which is crucial for fostering a positive social mentality 
among this demographic.

The results underscore the importance of considering both the 
direct and indirect effects of physical exercise in enhancing college 
students’ sense of social fairness. To practically apply these findings, 
several strategies can be  implemented: (1) Encourage active 
participation: colleges should promote and facilitate regular physical 
exercise by organizing sports events and providing appropriate 
exercise guidance. This not only helps in physical fitness but also 
boosts perceived social support, life satisfaction, and subsequently, the 
sense of social fairness among students. (2) Enhance social support: 
social support is an effective tool for fostering a positive mentality. It 
is important to create an environment where students feel supported; 
this can be  achieved through mentoring programs, counseling 
services, and building strong community networks. Ensuring that 
students who perceive low social fairness can access and benefit from 
these supports is vital for improving their life satisfaction and sense 
of fairness.

Cultivating a positive social mentality has profound implications 
for individual growth and societal advancement: Improving self-
confidence and adaptability: (1) Developing a positive social mentality 
helps students to better manage life’s challenges and adapt to changes, 
enhancing their overall resilience. (2) Boosting social responsibility: 
it encourages a heightened sense of community and civic duty among 
students, preparing them to contribute positively to societal 
development. (3) Promoting societal progress: by fostering a 
generation of mentally positive individuals, societies can enhance 
collective happiness and improve the quality of life for all members. 
This study’s insights into the interplay between physical exercise, 
perceived social support, life satisfaction, and social fairness offer 
valuable guidance for educational institutions aiming to nurture well-
rounded individuals who are both physically active and 
socially conscious.

5 Limitations and prospects

The results of this study hold significant theoretical value and 
practical implications; however, there are several limitations that 
warrant mention. First, the cross-sectional design of this study limits 
the ability to establish causality. Although the relationships explored 
among variables are supported by prior research, establishing a causal 
linkage requires longitudinal or experimental designs that track 
changes over time. Second, in this study, convenience sampling was 
employed, which resulted in an arbitrary determination of the sample 
and did not adequately represent a well-defined population. Therefore, 
more rigorous and scientific sampling methods will be adopted in 
future research. Third, the measurement methods employed were 
relatively uniform. Future research could enhance the validity of 
results by incorporating more direct and varied measures of physical 
exercise, such as objectively monitoring the frequency, duration, 
intensity, and total amount of physical exercise, beyond self-reported 
data from the Physical Activity Rating Scale. Lastly, while this study 
focused on perceived social support and life satisfaction as mediators 
between physical exercise and sense of social fairness, other potential 
mediating variables exist. Factors such as self-esteem, self-efficacy, 
peer relationships, academic pressures, and physical health could also 
play significant roles in shaping students’ sense of social fairness. 

These factors should be explored in future studies to provide a more 
comprehensive understanding of the pathways through which 
physical exercise impacts social fairness among college students. 
Addressing these limitations in subsequent research will enhance the 
robustness of findings and help in developing more targeted 
interventions aimed at improving sense of social fairness through 
physical exercise and related psychosocial factors.

6 Conclusion

In conclusion, this study underscores the importance of physical 
exercise as a significant factor influencing college students’ sense of 
social fairness. It was found that the relationship between physical 
exercise and sense of social fairness among college students is 
potentially mediated by perceived social support and life satisfaction. 
These findings enrich our understanding of the mechanisms through 
which physical exercise can enhance sense of social fairness and 
suggest that engaging in physical exercise may be  beneficial in 
fostering a more equitable mindset among students. Moreover, the 
mediating roles of perceived social support and life satisfaction 
highlight complex psychosocial processes that contribute to these 
effects, providing a foundation for further empirical studies. This 
research not only adds to the existing literature by demonstrating the 
positive effects of physical exercise on social fairness but also offers 
practical insights for designing interventions aimed at increasing the 
sense of fairness through enhanced social support and improved life 
satisfaction among college populations. Future studies should aim to 
address the limitations noted in the current research, such as its cross-
sectional design, and explore additional mediating variables that may 
impact this relationship. Such investigations will help refine strategies 
for promoting social fairness and wellbeing through physical exercise, 
ultimately contributing to healthier, more socially responsive 
educational environments.
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Data on the relationship between personality traits and athletes’ level of 
sportsmanship are not sufficiently documented. Therefore, it is reasonable to 
look for differences in personality traits between athletes from different levels: 
amateur, competitive and professional, as these groups of athletes function 
differently on a daily basis. Therefore, the aim of this article was to gain 
knowledge about the relationship between personality traits and the sporting 
level of athletes. The experiment examined male and female athletes (N =  119) 
aged 19–34, including 100 Polish professional athletes: 30 basketball players, 
40 football players, 30 kyokushin style karate competitors; and 19 professional 
athletes (among them were the elite: 3 Olympic medallists): 4-person Polish 
Biathlon Team, 7-person Polish Luge Team, 8-person Swiss Mountain Bike 
(MTB) Team. The NEO-FFI Personality Questionnaire was used. Analyses were 
performed with the IBM SPSS Statistics 29.0 package at a statistical significance 
of α  =  0.05. Significant differences were found in comparisons between groups 
of athletes: football players and karate competitors (in severity of neuroticism, 
extraversion, agreeableness, conscientiousness), football players and basketball 
players (in severity of neuroticism, extraversion, openness to experience, 
conscientiousness), football players and lugers (in severity of agreeableness), 
football players and mountain bikers (in severity of neuroticism). One significant 
difference was noted in the comparisons between athletes from different levels: 
competitive athletes had higher neuroticism severity than elite athletes. A weak 
and negative correlation between neuroticism and sporting levels was verified. 
But no correlation was shown between personality traits and the likelihood 
of becoming a professional. It was concluded that the observed differences 
between the studied groups of athletes could be derived from the specifics of the 
different sports. The elite are characterised by a lower intensity of neuroticism in 
relation to the competitive athletes, which can be seen in the relationship: the 
lower the neuroticism, the higher the sporting level.
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Introduction

This article falls within the field of athlete personality research in 
sport psychology. A review of previous research findings has shown 
that this is an ever-present research direction (Shuai et al., 2023). To 
date, no clarity has been achieved in personality theoretical constructs 
in sport psychology, as many of the studies to date undertake different 
personality theories and research tools. A consensus, though, is that 
individual personality traits have a decisive impact on sport 
performance (Lin et  al., 2011). In addition, personality traits 
differentiate athletes’ sport engagement and mental preparation styles 
(Allen et al., 2011; Piepiora et al., 2023). And athletes’ well-being is 
related to their personality (Terracciano et al., 2013). Personality traits 
also correlate with long-term sporting success (Allen et  al., 2013; 
Trninić et al., 2016). Meanwhile, neuroticism is an important link 
between emotions and physiology in relation to anxiety, arousal and 
confidence (Balyan et al., 2016). Different sports require a slightly 
different intensity of personality traits relating to the specifics of a 
given sporting competition (Steca et al., 2018; Stine et al., 2019; Ionel 
et  al., 2022). Personality traits may indirectly influence sport 
performance through mental skills (Fabbricatore et  al., 2021). 
Furthermore, emotional stability and reasoning are associated with 
lower levels of neuroticism in successful athletes (Klatt et al., 2021). 
Additionally, extraversion and conscientiousness are indicated to 
be  positively related to sport performance (Siemon and Wessels, 
2022). And in general, sport experience shapes more expressive 
personality traits (Piepiora et  al., 2022). This can be  seen in the 
personality traits of athletes according to their sport class (Piepiora 
and Naczyńska, 2023). At the same time, personality traits are not a 
moderator of the effect of energy expenditure on physical functioning 
(Kekäläinen et al., 2023). Personality traits are also a certain indicator 
in the selection, training and psychological adjustment of athletes, 
where low levels of neuroticism are a determinant of performance 
levels (Piepiora, 2024). Therefore, it seems reasonable to verify the 
relationship between personality traits and athletes’ sporting level, as 
this area has not yet been verified.

There are three levels of sports training: amateur, competitive and 
professional. Amateur sport is voluntary competition undertaken for 
active leisure and entertainment. An amateur athlete has a hobbyist 
ambition to achieve life records, and this does not constitute his or her 
job. Competitive sport, on the other hand, is undertaken voluntarily 
through competition for maximum sporting performance. But 
competitive athletes are remunerated by working in the economic 
sector for their livelihood or, in the case of student athletes, are 
supported by scholarships. Professional sport, on the other hand, 
means training for sport as paid work. This can be  through an 
employment contract with a club, a union or—in the case of athletes 
in the uniformed services—through their pay (Prus, 2003; Kosendiak, 
2004; Pawłucki, 2015).

Human personality, temperament aside, is shaped by life 
experiences, interpersonal contacts, social roles, as well as strong 
experiences and repeated situations (Litwiniuk et al., 2019; Vaughan 
and Edwards, 2020). Therefore, the daily functioning of amateur, 
competitive and professional athletes is different. This is noticeable in 
the social life of athletes, and it is interesting to see how this translates 
into an increase in their personality traits (Afremow, 2015; Spielmann 
et al., 2022). Therefore, the aim of this article was to gain knowledge 
about the relationship between personality traits and athletes’ sporting 

levels. It was accepted for verification of the hypothesis that there is no 
relationship between personality traits and the sports level of athletes.

Method

Respondents

Male and female athletes (N = 119) took part in the experiment. 
Of these, 100 athletes were at a competitive level and were from 
Poland. Among them there were 30 basketball players, 40 football 
players and 30 kyokushin style karatekas. All competitive athletes were 
affiliated to the Polish Associations of the respective sport. The 
remaining 19 athletes were at the professional level. Among them were 
the 4-person Polish Biathlon National Team, the 7-person Polish 
Sledge Team, and the 8-person Swiss Mountain Bike (MTB) National 
Team. In professional group was elite—one Olympic medallist in 
biathlon and two Olympic medallists in MTB. The age of the 
respondents ranged between 19 and 34 years old. The quantity of the 
study sample is explained by its high quality.

Research tool

The NEO-FFI Personality Questionnaire (Costa and McCrae, 
2007) was used in the study. It is widely used for personality research 
in sport psychology. To date, most research on personality in sports 
has been done using this tool. Therefore, it makes sense to continue 
the research using the NEO-FFI, as the results obtained will be able to 
successfully relate to most of the studies already published. The 
NEO-FFI examines athletes’ personality in terms of the Big Five, i.e., 
five personality traits (scales): neuroticism (understood as 
susceptibility to experiencing negative emotions), extraversion 
(understood as activity in social contact with others), openness to 
experience (understood as curiosity about the world and openness to 
novelty), agreeableness (understood as attitude towards other people), 
conscientiousness (understood as degree of organisation, striving and 
perseverance) (Costa and McCrae, 2009).

The NEO-FFI is an abbreviated version of the NEO-PI-R and 
consists of 60 self-report statements, the truthfulness of which, in 
relation to oneself, is assessed by the athlete surveyed on a five-point 
scale. Each scale is made up of 12 questionnaire items. The results 
obtained allow for a complete description of the personality of the 
athlete under examination. The NEO-FFI is reliable and accurate. It 
has sten norms separately for men and women for five age groups: 
15–19 years, 20–29 years, 30–39 years, 40–49 years, 50–80 years (Costa 
and McCrae, 2007).

The internal consistency of the NEO-FFI measurement scales 
used is presented in Table 1.

Procedure

The study was conducted between January and April 2024 at the 
Wroclaw University of Health and Sport Sciences and the Karkonosze 
University of Applied Sciences in Jelenia Góra based on the positive 
approval of the Senate Committee on Research Ethics of the Wroclaw 
University of Health and Sport Sciences number 20/2019. The 
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conditions for participation in the experiment were voluntary 
willingness to participate in the study, possession of an athlete’s 
licence, documented sporting achievements and certain sporting level. 
Athletes willing to participate in the study, but who do not have a 
current athlete’s license and documented sports achievements at a 
given sports level, were excluded from the study. Questionnaires took 
place in groups of 10–15 participants for a set time of up to one hour 
in well-lit, noise-isolated rooms. All subjects consented to the 
processing of their personal data and the results obtained for the 
purposes of the research with full anonymity. The NEO-FFI manual 
was presented to the subjects before the start of the queries.

Scores on each NEO-FFI scale were calculated by summing the 
scores obtained by the subject for the answers, according to the key. 
For each answer, the subject received between 0 and 4 points, with the 
direction reversed for some items. As the scales contain 12 items each, 
the raw score on each scale ranged from 0 to 48 points. The answer 
keys were constructed so that a higher numerical score on a scale 
indicates greater severity of the trait.

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics 29.0 
software. The programme was used to analyse basic descriptive 

statistics, the Kruskal-Wallis’s test, post-hoc tests, Spearman’s rho 
pairwise correlation analyses and logistic regression. The level of 
statistical significance was taken as α = 0.05. Based on the data 
obtained, a sensitivity analysis of the statistical test was performed to 
find out the minimum power of the effect. With a test sample size of 
N = 119 for an α = 0.05 level and a statistical power of the test 
corresponding to 95% power, it is possible to detect a large effect size 
of η2 = 0.17 (Cohen’s f = 0.46).

Results

In the first step of the analysis, basic descriptive statistics were 
performed together with a normality test of the distribution. Raw 
results were used in the analyses. It was observed that the distributions 
of the variables neuroticism (p = 0.43), openness to experience 
(p = 0.035) and conscientiousness (p = 0.002) deviated in shape from 
the normal distribution (Table 2).

In the second step, the intensity of individual personality traits 
was compared according to sport. Due to the lack of equality in the 
groups, χ2(5) = 58.93, p < 0.001, analyses were performed using the 
non-parametric Kruskal-Wallis test for independent samples. The 
dependent variable was individual personality traits, while the 
independent variable was sport discipline. The analysis showed 
significant differences between athletes of the individual sports in the 
intensity of neuroticism, extraversion, openness to experience, 
agreeableness and conscientiousness (Table 3). This was followed by a 
post-hoc analysis with Bonferroni correction for multiple comparisons 
(Table 4).

In the next step of the analyses, the intensity of the individual 
personality traits was compared between athlete levels. First, 
basketball players, football players and karate competitors were 
included and combined into one sample of competitive athletes. 
Next, biathlonists, tobogganers and mountain bikers were included 

TABLE 1 Internal consistency of the NEO-FFI scales used.

Trait Number of items Cronbach’s α
neuroticism 12 0.89

extraversion 12 0.78

openness to experience 12 0.64

agreeableness 12 0.74

conscientiousness 12 0.87

TABLE 2 Basic descriptive statistics including normality of distribution test.

M Mdn SD Sk. Kurt. Min. Maks. K-S p

Neuroticism 23.62 24.00 10.46 −0.20 −0.90 1.00 43.00 0.08 0.043

Extraversion 32.92 33.00 9.30 −0.40 −0.11 8.00 49.00 0.07 0.189

Openness to experience 29.44 30.00 6.82 −0.34 0.34 8.00 47.00 0.09 0.035

Agreeableness 31.89 31.00 8.22 0.05 −0.42 12.00 49.00 0.06 0.413

Conscientiousness 36.24 37.00 7.91 −0.94 0.75 9.00 50.00 0.11 0.002

M – mean; Mdn – median; SD – standard deviation; Sk – skewness; Kurt – kurtosis; Min – the lowest value of the set; Max – the highest value of the set; K-S – Kolmogorov–Smirnov test; p 
– significance level.

TABLE 3 Comparison of athletes by sport in terms of individual personality traits.

Basketball 
(n =  30)

Football 
(n =  40)

Karate 
(n =  30)

Biathlon 
(n =  4)

Luge 
(n =  7)

MTB 
(n =  8)

Dependent variable Mdn Mdn Mdn Mdn Mdn Mdn K-W p

Neuroticism 23.50 33.50 18.50 16.50 22.00 15.00 30.10 <0.001

Extraversion 31.00 42.00 29.00 32.00 30.00 33.00 33.52 <0.001

Openness 28.00 33.00 30.00 29.00 34.00 27.50 13.57 0.019

Agreeableness 30.00 38.50 28.50 25.00 27.00 34.00 22.97 <0.001

Conscientiousness 35.00 42.00 33.50 39.50 35.00 40.00 21.40 <0.001

Mdn – median; K-W – Kruskal-Wallis’s test; p – significance level.
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into one sample of professional athletes and the elite, i.e., Olympic 
Games medallists, were extracted from them. In this way, the 
intensity of the individual characteristics was compared between the 
competitive athletes (n = 100), the professional athletes (n = 19), and 
the elite (n = 3). Because the groups were not equal, χ2(2) = 139.78, 
p < 0.001, comparisons in the intensity of individual personality 
traits were made using the non-parametric Kruskal Wallis test for 
independent samples. The dependent variable was individual 
personality traits, while the independent variable was player level. 
The analysis showed that there were differences between athletes of 
different levels in the severity of neuroticism, H (5) = 30.10, p < 0.001 
(Table 5). Therefore, pairwise comparisons were made along with 
post-hoc tests.

Post-hoc analysis with correction for multiple comparisons using 
the Bonferroni method (Table  6) showed statistically significant 
differences in neuroticism severity between the athletes (Mdn = 25.00) 
and the elite (Mdn =8.00).

In the next step of the analyses, it was tested whether there was a 
relationship between the severity of personality traits and athlete 
levels. The analysis showed a weak (rho >0.3) and negative correlation 

between neuroticism and sporting levels rho = –0.24, p = 0.007 
(Table 7).

In the final step of the analyses, it was tested whether individual 
personality traits were related to the probability of moving to the 
professional level of sport. For this purpose, a logistic regression 
model was used, where the dependent variable was the level of athletes 
(1 = professional, 0 = competitive) and the independent variables were 
personality traits. The proposed model is statistically insignificant, 
meaning that there is no relationship between personality traits and 
the probability of turning professional, χ2(8) = 10.26, p = 0.247, pseudo 
r-square (Cox and Snell) = 0.07 (Table 8).

Discussion

The results of the study provided cognitively interesting data. 
Significant differences were noted in the comparisons of 
footballers with other groups of athletes. Thus, football players 
were characterised by higher levels of neuroticism, extraversion, 
agreeableness and conscientiousness than karate competitors; 

TABLE 4 Multiple comparisons of the level of intensity of individual personality traits in relation to sport.

Discipline Neuroticism Extraversion Openness Agreeableness Conscientiousness

Karate—Luge −0.130 −0.594 −0.848 0.447 −0.099

Karate—Basketball 1.064 1.487 −0.652 0.701 1.132

Karate—Biathlon −0.068 0.646 −0.048 −0.908 0.983

Karate—MTB 0.792 −1.425 0.333 −1.302 −2.013

Karate—Football −4.523b −5.426b −2.573 −3.849a −4.184b

Luge—Basketball 0.524 0.321 −1.249 0.878 0.598

Luge—Biathlon −0.145 0.151 −0.609 −0.471 0.769

Luge—MTB −0.715 0.614 −0.944 1.364 1.468

Luge—Football 2.533 2.590 0.648 2.728a 2.365

Basketball—Biathlon −0.584 −0.075 0.268 −1.248 0.434

Basketball—MTB 1.482 −0.460 −0.090 −0.847 −1.279

Basketball—Football −3.386a −3.836a −3.270a −3.100 −2.974a

Biathlon—MTB 0.456 −0.364 0.175 −1.635 −0.453

Biathlon—Football −2.152 −1.843 −1.234 −2.694 −0.929

MTB—Football −3.635a −0.460 −1.947 −1.063 −0.541

aSignificant difference between groups (p < 0.05) adjusted by the Bonferroni method.
bSignificant difference between groups (p < 0.001) adjusted by the Bonferroni method.

TABLE 5 Comparison of competitive, professional and elite athletes in terms of individual personality traits.

Competitive athletes 
(n =  100)

Professional players 
(n =  19)

Elite players 
(n =  3)

Dependent variable Mdn Mdn Mdn K-W p

Neuroticism 25.00 22.00 8.00 9.19 0.010

Extraversion 34.50 31.00 35.00 1.72 0.422

Openness 30.50 28.00 35.00 4.42 0.110

Agreeableness 32.50 31.00 21.00 3.27 0.195

Conscientiousness 37.00 36.50 40.00 0.56 0.755

Mdn – median; K-W – Kruskal-Wallis’s test; p – significance level.
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higher levels of neuroticism, extraversion, openness to experience 
and conscientiousness than basketball players; higher levels of 
agreeableness than tobogganers; and higher levels of neuroticism 
than mountain bikers. The influence of the confounding variable 
of sample size was evident in these results. Therefore, differences 
were noted for the largest sample—footballers—relative to others, 
but not all. Namely, no significant differences were noted between 
footballers and biathletes, as they were similar. Therefore, the 
theory that the personality trait profiles shown are—in general—
with lower neuroticism, higher extraversion and conscientiousness 
as characteristic of athletes, but at the same time are not the same 
as a result of the sport trained (Allen et  al., 2011), has been 
supported. Of course, this explanation is reasonable assuming a 
significant effect of sport on the formation of personality traits 
(Lin et al., 2011; Allen et al., 2013; Trninić et al., 2016; Piepiora 
et al., 2022), abstracting from the levels of the sporting groups 
studied. Thus, it was confirmed that different sports require a 
slightly different intensity of personality traits specific to specific 
movement tasks (Steca et  al., 2018; Stine et  al., 2019; Ionel 
et al., 2022).

Verification of the personality traits of athletes from different 
levels was possible when the groups in question were merged into 
adequate samples of competitive and professional athletes, with the 
elite being extracted from the latter. This was reasonable in terms of 
identifying athletes from the levels in question. Statistically significant 
differences in the severity of neuroticism between the athletes and the 
elite were noted. This shows that top athletes—Olympic Games 
medallists—are distinguished by lower neuroticism intensity 
(Piepiora, 2024). This is also evident in the relationship noted: the 
lower the neuroticism, the higher the sporting level. This may 
indicate the attributed leading role of neuroticism severity in applied 
sport psychology (Balyan et  al., 2016; Spielmann et  al., 2024). 
Therefore, we concur with previous research reports on the relevance 
of low neuroticism intensity among athletes as a key personality trait. 
Lower levels of neuroticism (high levels of emotional stability) 
characterize athletes with great achievements (Fabbricatore et al., 
2021; Klatt et al., 2021; Piepiora, 2024). But it was further noted that 
personality traits were not a predictor of progression to the 
professional level of sport. However, due to the smaller sample size of 
professional athletes (n = 19), we assume that the logistic regression 
model had little chance of success.

Accordingly, this experiment demonstrates the importance of 
neuroticism intensity, which disseminates new data and expands 
knowledge in sport psychology and sport theory (Otte et al., 2020). 
This line of research should be continued so that useful regularities 
can be derived for sport competition in the twenty-first century. But 
it should be noted that the scientific mission of researchers in this 
area is systematic. The problem is always the availability of top-quality 
athletes. Professional athletes, including elite athletes, are bound by 
contracts that often stipulate the dissemination of their physical and 
mental indicators. In addition, it is common for managers of 
professional athletes to demand financial fees from research 
institutions for the opportunity to make athletes available for 

TABLE 6 Multiple comparisons of the level of intensity of individual personality traits among athletes of different sporting levels.

Level Neuroticism Extraversion Openness Agreeableness Conscientiousness

1–2 1.77 −0.42 −1.62 1.04 −0.620

1–3 2.57b −0.91 −2.04 1.54 −0.740

2–3 1.63 1.21 1.23 0.99 0.381

b—significant difference between groups (p < 0.001) corrected by the Bonferroni method. Level: 1 – competitive athletes, 2 – professional athletes, 3 – elite athletes.

TABLE 7 Correlations between personality traits and sporting level.

Variable Level 1. 2. 3. 4.

1. Neuroticism Spearman’s rho −0.244

Significance 0.007

2. Extraversion Spearman’s rho −0.08 0.242

Significance 0.379 0.008

3. Openness Spearman’s rho −0.04 0.304 0.459

Significance 0.704 <0.001 <0.001

4. Agreeableness Spearman’s rho −0.14 0.463 0.577 0.443

Significance 0.116 <0.001 <0.001 <0.001

5. Conscientiousness Spearman’s rho −0.01 0.16 0.482 0.359 0.418

Significance 0.945 0.075 <0.001 <0.001 <0.001

TABLE 8 Odds ratio (OR) for personality traits influencing the probability 
of transition to professionalism.

Predictor OR CI p

Neuroticism 0.97 0.91–1.03 0.254

Extraversion 0.99 0.91–1.06 0.714

Openness 0.99 0.91–1.08 0.840

Agreeableness 0.98 0.89–1.07 0.624

Conscientiousness 1.01 0.93–1.09 0.825

Constant 1.07 0.968

OR – odds ratio; CI – confidence interval; p – significance level.
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scientific purposes, which also poses a problem. Therefore, the 
effectiveness of the scientific mission of researchers, abstracting from 
research funding, relates primarily to the availability of 
top-level athletes.

Limitations of the research

This experiment is time-limited to 2024. Admittedly, all athletes 
residing in Poland at that time were given an equal opportunity to 
take part in the study, but only 119 athletes were able to be included 
within four months. Due to the relevance of the results, it was decided 
to disseminate them without waiting for some convenient date that 
might not ultimately happen. Therefore, it is recommended to 
continue the established line of research due to its relevance in the 
discipline of physical culture sciences. A strength here is the 
consistent use of a single tool—the NEO-FFI personality 
questionnaire in the Big Five model—which organises and creates a 
strong foundation for the adopted theoretical construct of personality 
in sport psychology and sport theory.

Directions for further research

The present finding is not definitive in the direction of research on 
the personality of athletes in the field of sports psychology and sports 
theory. It is recommended to continue research queries on the largest 
possible populations of athletes participating in sports competition at 
amateur, competitive and professional levels. Only in this way is it 
possible to notice certain mental regularities for improving the quality 
and effectiveness of training and sports performance. Of particular 
importance here is the conduct and dissemination of research work 
on elite and top athletes.

Practical applications

The present research results indicate the important role of low 
neuroticism among athletes. Therefore, in the mental preparation of 
athletes for sports competition, emphasis should be  placed on 
developing high emotional stability. On this basis, it was assumed that 
during sports competition, it is important for athletes to maintain 
calmness in conjunction with action. Because this can translate into 
their sports effectiveness.

Conclusion

There are differences between the groups of athletes studied, 
which may be due to different movement tasks in different sports. 
Different in basketball, football, kyokushin karate, biathlon, sledge, 
MTB. Therefore, assuming the significant influence of sports on the 
formation of athletes’ personalities, the distribution of the intensity of 
personality traits can be considered as the results of the specifics of the 
sport trained. But defining the study population of athletes by the 
sporting level of competitive, professional and elite athletes, the elite 
are characterised by a lower intensity of neuroticism than the 

competitive athletes. This translated into the following relationship: 
the lower the neuroticism, the higher the sporting level.
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Exploring potential mediating 
mechanisms between 
maladaptive perfectionism and 
athlete burnout based on 
multi-theory perspectives
Weiye Kang  and Chen Gong *

College of Physical Education, Northeast Electric Power University, Jilin, China

Background: Athletes with maladaptive perfectionism are vulnerable to 
experiencing a variety of psychological issues, such as burnout. Burnout in 
athletes can have detrimental effects on their performance and careers. The 
potential mechanisms by which fear of failure and self-handicapping explain 
the association between maladaptive perfectionism and athlete burnout remain 
understudied. This study examined their mediating role in the relationship 
between maladaptive perfectionism and athlete burnout.

Methods: A total of 221 athletes were chosen to participate in a cross-sectional 
survey study. Data analysis was carried out using SPSS and AMOS structural 
equation modeling. The participants filled out self-report assessments on 
maladaptive perfectionism, fear of failure, self-handicapping, and athlete 
burnout.

Results: Analyses indicated that maladaptive perfectionism positively predicts 
fear of failure, self-handicapping, and athlete burnout. Fear of failure positively 
predicts self-handicapping and athlete burnout, while self-handicapping also 
predicts athlete burnout. In addition to the direct pathway, we identified three 
mediating pathways through mediation analyses: (a) an independent mediation 
of fear of failure (b) an independent mediation of self-handicapping (c) a chained 
mediation of both.

Discussion: The results of this study provide a better understanding of the 
underlying mechanisms between maladaptive perfectionism and athletes 
burnout by considering fear of failure and self-handicapping as mediating variable 
factors. It is shown that the relationship between maladaptive perfectionism 
and athlete burnout can be partially explained through the mediating role of 
individuals’ fear of failure as well as self-handicapping behaviors. These insights 
offer a valuable foundation for the design of psychological interventions to 
address athlete burnout, enabling coaches and sport psychologists to develop 
more effective coping strategies for enhancing athletes’ psychological well-
being and performance.
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maladaptive perfectionism, athlete burnout, fear of failure, self-handicapping, 
mediating role
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1 Introduction

Smith’s cognitive-emotional stress model (Smith, 1986) posits that 
athlete burnout results from a chronic imbalance between 
environmental demands and personal resources, representing the final 
stage of an athlete’s prolonged exposure to stressful situations. Athletes 
are increasingly acknowledged for their societal influence and often 
face psychological stressors in rigorous training settings, which 
potentially leads to mental health issues (Pascoe et al., 2022) such as 
athlete burnout (Li et al., 2022). Burnout was originally introduced by 
Maslach and Jackson (1984) to describe the exhaustion of 
psychological resources in high-pressure work environments. While 
widely used, this concept is mainly associated with person-work 
scenarios and is not typically applied to sports, where athletes 
prioritize their athletic performance. Therefore, Raedeke (1997) 
introduced athlete burnout to explain the exhaustion of psychological 
resources in long-term and high-stress athletic environments. Three 
dimensions are included—(a) emotional/physical exhaustion, a 
negative reaction to the strong need for athletic training and 
competition; (b) sports devaluation, a loss of interest and desire to 
participate in sports; (c) a decline in athletic performance, a decrease 
in the sense of accomplishment of athletic skills and abilities.

Athlete burnout is becoming more prevalent (Madigan et  al., 
2022), with rates ranging from 1 to 5% (Cresswell and Eklund, 2007). 
Athlete burnout comes with various negative outcomes, e.g., decreased 
motivation (Cresswell and Eklund, 2005), poor athletic performance 
(Jowett et al., 2016), strained interpersonal relationships (Choi et al., 
2020), and increased risk in sports (Seehusen et al., 2023). Over the 
last three decades, researchers have delved into the mechanisms of 
athlete burnout (Smith et  al., 1992) and explored the factors that 
contribute to athletes being more prone to burnout. Strategies can 
be  implemented by identifying and addressing these factors to 
mitigate athlete burnout.

Previous studies have made several attempts to describe and 
explain athlete burnout. The cognitive-emotional stress model (Smith, 
1986) proposed by Smith has been widely cited to explain the causes 
of burnout. The model postulates burnout as a four-stage process in 
which stress and burnout develop in parallel. In the first stage, athletes 
are subjected to demands such as high training loads, extreme 
expectations, and parental pressure. The second stage involves a 
cognitive assessment of the current situation. When an athlete views 
the situation as more daunting than others and experiences 
helplessness, burnout symptoms typically emerge in the third stage. 
These symptoms include tension, fatigue, and insomnia, arising when 
the demands are perceived as overwhelming or threatening. Finally, 
the physiological response will result in decreased performance, 
avoidance behaviors, and even withdrawal from the activity in 
stage four.

Athlete burnout is affected by both endogenous and exogenous 
factors (Guo et  al., 2022). Maladaptive perfectionism, an internal 
factor within the individual athlete (Waleriańczyk and Stolarski, 
2022), can contribute to burnout through endogenous factors such as 
perceived stress (Olsson et al., 2022). Not limited to perfectionism, 
fear of failure has also been shown to be highly correlated with athlete 
burnout (Yıldırım et  al., 2023). According to Smith’s cognitive-
emotional stress model (Smith, 1986), stressors (self-handicapping), 
which are potential factors for burnout, may serve as explanatory 
factors to enrich the burnout mechanism.

Perfectionism as a personality trait is characterized by the 
constant pursuit of flawlessness and setting extremely high 
standards of performance. It is accompanied by a propensity to 
critique one’s behavior with excessive severity (Flett and Hewitt, 
2002). Frost et  al. (1990) conceptualized perfectionism as a 
multidimensional trait that has been widely cited. Perfectionism has 
both adaptive and maladaptive dimensions. The more maladaptive 
qualities there are, the greater the perceived stress (Hamachek, 
1978). When perfectionism is examined within the realm of sports, 
it is vital to differentiate between adaptive and maladaptive 
perfectionism. These two dimensions display divergent patterns of 
correlation with a variety of outcomes. Adaptive perfectionism, 
marked by an individual’s drive to exceed expectations (i.e., 
perfectionist efforts), contrasts with maladaptive perfectionism, 
which is linked to a fear of being assessed or judged by others (Hill 
and Curran, 2015; Enns et al., 2001). Both adaptive perfectionism 
and maladaptive perfectionism are correlated with athlete burnout 
(Garinger et  al., 2018), with the former negatively predicting 
burnout and the latter positively predicting burnout (Hill and 
Curran, 2015), and with stress mediating this relationship to some 
extent (Garinger et al., 2018). This coincides with the cognitive-
emotional stress model.

Perfectionism, being a relatively stable trait, necessitates the 
identification of mediating variables that can moderate the relationship 
between maladaptive perfectionism and athlete burnout. This 
understanding significantly enhances intervention programs for 
addressing athlete burnout. Notably, fear of failure and self-
handicapping, as potential stressors, demonstrate a significant 
correlation with perfectionism and athlete burnout.

Fear of failure initially emerges in competitive sports 
environments, rooted in an athlete’s difficulty in effectively managing 
and controlling specific athletic situations (Conroy and Elliot, 2004). 
This can lead to a bias towards the pursuit of achievement-avoidance 
goals, causing the athlete to experience heightened anxiety. 
Consequently, a range of consequences occur, e.g., feelings of shame, 
diminished self-esteem, and apprehension about an uncertain future 
(Murcia and Marín, 2011). Considering that most of the athletic 
behaviors of young athletes are regularly assessed based on success 
criteria (Sagar et  al., 2007), the self-perception of the athletic 
experience tends to be a fear of making mistakes. Fear of failure occurs 
when athletes are afraid of not being recognized (González-Hernández 
et  al., 2021). Conceptually, fear of failure is intertwined with the 
perceived criticalness of oneself or others. It shares a common 
emphasis on avoiding perceptions of incompetence, akin to certain 
facets of perfectionism (Zhang et al., 2022). Avoidance and reduced 
achievement, associated with the fear of failure, are linked to self-
handicapping (Török et  al., 2022) and burnout, respectively 
(Waleriańczyk and Stolarski, 2022).

Athletes complaining about injuries and lifting others during 
training and before competitions are common examples of self-
handicapping in sports. Berglas first introduced and defined self-
handicapping as an individual’s avoidance or mitigation of being 
negatively affected by failure. Taking action or changing goals is used 
as an external excuse to explain away expected failure (Covington, 
1993). Later Carolyn defined self-hindering as a self-protective 
attributional strategy in which individuals intentionally put resistance 
to their success (Murray and Warden, 1992). There are few studies on 
self-handicapping in athletes. The process of self-hindering should 
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be thoroughly understood because of its negative impact on sports 
performance and athletes’ psychology (Schwinger et al., 2014).

Perfectionism and athlete burnout have been studied for a long 
time. In contrast to positive adaptive perfectionism, maladaptive 
perfectionists experience negative aspects of imposing excessively high 
demands on both themselves and others (Flett and Hewitt, 2005). 
Maladaptive perfectionism, exhibiting a moderate to strong positive 
correlation with athletic burnout (Hill and Curran, 2015), is a significant 
positive predictor of athlete burnout (Garinger et al., 2018). Fear of 
failure can be categorized as part of a negative emotion or emotional 
distress from concerns about future uncertainty, doubts about one’s 
abilities, or fear of the failure consequences. The tendency for individuals 
to prioritize the avoidance of achievement goals is a notable characteristic 
of those with fear of failure. This trait is strongly associated with the 
manifestation of burnout symptoms (Waleriańczyk and Stolarski, 2022).

Fear of failure has a significantly positive correlation with the 
reduced achievement of athlete burnout (Gustafsson et al., 2016). 
Achievement motivation theory (AMT) (Cury et al., 2006) suggests 
that fear of failure may lead to avoidance of challenges and 
competition, which affects an individual’s motivation for achievement. 
According to AMT, an individual’s achievement motivation affects 
their response to failure. When athletes are afraid of failure, they may 
feel anxious, nervous, or even depressed, which can lead to burnout 
and negative behaviors.

Research on the identified variables related to self-handicapping 
focuses on lowered self-esteem, social anxiety (Strube, 1986), 
maladaptive perfectionism (Hobden and Pliner, 1995), and lower 
achievement (García, 1995) which also serve as one dimension of 
burnout. Self-handicapping strategies may protect self-worth in the 
short term but are highly likely to lead to burnout in the long term 
(Akın, 2012). Self-handicapping is positively correlated with burnout. 
Slade and Owens (1998) proposed that maladaptive perfectionism is 
based on negative reinforcement and fear of failure. Zhang et al. (2022) 
demonstrated a positive correlation between maladaptive perfectionism 
and fear of failure. Athletes’ attributions about sports outcomes affect 
their emotions, decisions, expectations, and behaviors (Malle, 2004). 
Several studies based on attribution theory (AT) have shown that 
attributions are related to specific components of personality, including 
trait anxiety (Khodayarifard et  al., 2006), trait self-handicapping 
(Greenlees et al., 2006), and perfectionism (Stoeber and Becker, 2008).

Perfectionists tend to have very high expectations of themselves 
and others; they strive for perfection and are demanding of themselves. 
When confronted with failures or errors, perfectionists with fear of 
failure often attribute responsibility to internal, stable factors that are 
specific to themselves, such as “I did not work hard enough” or “I was 
not smart enough.” This type of attribution can lead to frustration, 
anxiety, and even fear of failure because they are afraid that they will 
not be able to live up to the standard of perfection. Self-handicapping, 
a strategy linked to attribution (Rhodewalt, 2008; Higgins et al., 1990), 
is conceptualized as a maladaptive coping mechanism. It has a 
significantly positive correlation with maladaptive perfectionism 
(Slade and Owens, 1998; Török et al., 2022). Athletes with high levels 
of maladaptive perfectionism may experience greater fear of failure 
and tend to engage in self-handicapping to avoid failure. This can 
manifest as athlete burnout in turn. That is, fear of failure and self-
handicapping may be mediating variables between perfectionism and 
athlete burnout. However, previous studies have paid little attention 
to the relationship between these four variables.

The work aimed to determine the relationship among perfectionism, 
fear of failure, self-handicapping, and athlete burnout. Based on the 
literature review mentioned above, a structural model was proposed 
(Figure 1). Based on this model, four main hypotheses were proposed.

H1: Maladaptive perfectionism positively predicts athlete burnout.

H2: Fear of failure and self-handicapping positively predict 
athlete burnout.

H3: Fear of failure mediates the relationship between maladaptive 
perfectionism and athlete burnout.

H4: Self-handicapping mediates the relationship between 
maladaptive perfectionism and athlete burnout.

H5: Fear of failure and self-handicapping play a chain mediating 
role between maladaptive perfectionism and athlete burnout.

2 Materials and methods

2.1 Participants

A convenience sampling method was used to complete the 
questionnaire with 230 athletes from competitive team (e.g., volleyball, 
basketball) and individual sports (e.g., track and field, cycling) in Jilin 
Province, China. Nine participants were excluded from the data 
analysis due to extreme values and missing values (Gröschke et al., 
2022). The effective response rate was 96.1%. Based on Monte Carlo 
simulations, the work calculated the required sample size for the 
relevant models and inverted the current effect sizes of the chain 
mediation model. The minimum sample size for the chained 
mediation model between maladaptive perfectionism and athlete 
burnout, with a power value of 0.8, was found to be N = 126. With a 
power value of 1.0, required sample size N = 253. The current dataset’s 
subject size aligned with the predicted sample size. Furthermore, the 
effect values of the reversed model indicated that our sample size 
(n = 221) (with α = 0.96) was adequate for indirect effects analyses 
(Schoemann et al., 2017). The questionnaire consisted of participant 
consent, demographics, and a research instrument section. Of the 221 
participant responses analyzed, 136 (61.5%) were male athletes and 85 
(38.5%) were female athletes. Table 1 lists specific information.

Data collection was conducted after requesting the cooperation of 
participants and by obtaining consent from the person in charge 
(coach) of the sports team. We personally visited each sports team and 
explained the method for completing the questionnaire, and any 
precautions for athletes. Before the initiation of data collection, all 
participants were advised of their voluntary involvement, the 
conditions of anonymity, and their entitlement to withdraw from the 
work at any point during the data collection process.

2.2 Methods

Missing data and distribution analyses were conducted to examine 
the entire data set before data analysis. Then, validity and reliability 
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tests were performed on all study data. A confirmatory factor analysis 
(CFA) was conducted to assess the construct validity of all scales. This 
approach replaced EFA because the factorization of all instruments 
was well-established and widely reported. Therefore, there was no 
need to explore underlying factors. Structural validity was assessed 
based on model-fitting indices such as the χ2/df statistic, comparative 
fit index (CFI), adjusted goodness of fit index (AGFI), Tucker-Lewis 
index (TLI), root mean square error of approximation (RMSEA) and 
standardized root mean square residual (SRMR). All results were 
analyzed using the statistical package for social sciences (SPSS) and 
the structural equation modeling of AMOS.

2.2.1 Independent variable
Maladaptive perfectionism was measured using the Perfectionism 

in Sport Scale (MPS-S-C) revised by Lian et al. (2007). The original 
scale was the English version of the MPS-S developed by Dunn et al. 
(2002). The MPS-S-C, revised by Lian through in-depth multiple 
measurements of Chinese athletes, contained 37 items and 5 
dimensions. Personal standards belonged to adaptive perfectionism, 
and Cronbach’s α = 0.969, indicating ideal internal consistency. 
Maladaptive perfectionism included repetitive thinking (RTM), 

concern for mistakes (CM), perceived parental stress (PPS), and 
perceived coaching stress (PCS). Higher scores indicated a greater 
tendency toward maladaptive perfectionism. Cronbach’s α was 0.886 
for the total questionnaire of maladaptive perfectionism, with revised 
χ2/df = 2.077, GFI = 0.914, AGFI = 0.878, CFI = 0.959, TLI = 0.949, 
RMSEA = 0.07, and SRMR = 0.054.

2.2.2 Dependent variable
The Athlete Burnout Questionnaire (ABQ) was developed by 

Raedeke and Smith (2001), and the questionnaire revised by Liwei and 
Zhi (2010) in China was adopted. The questionnaire consisted of 15 
questions with three dimensions: emotional/physical exhaustion, 
reduced accomplishment, and negative evaluation of exercise. Higher 
scores represented higher levels of burnout. Cronbach’s α was 0.795 
for the total questionnaire, with revised χ2/df = 3.037, GFI = 0.953, 
AGFI = 0.898, CFI = 0.965, TLI = 0.944, RMSEA = 0.096, and 
SRMR = 0.0484.

2.2.3 Mediation variable (i)
The Chinese version of the Performance Failure Assessment 

Inventory (PFAI) revised by Cho and Lu (2005) was adopted. The 

FIGURE 1

Hypothesized model.

TABLE 1 Basic information of respondents (n  =  221).

Characteristics Frequency (n) Effective percentage Cumulative percentage

Gender Male 136 61.5 61.5

Female 85 38.5 100.0

(Total) 221 100.0

Age 17 years old and under 53 24.0 24.0

18–21 years old 81 36.6 60.6

22 years old and above 87 39.4 100.0

(Total) 221 100.0

Training years 4 years and less 105 47.5 47.5

4–8 years 74 33.5 81.0

9 years and more 42 19.0 100.0

(Total) 221 100.0
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scale consisted of 18 items with 4 dimensions (i.e., fear of facing 
humiliation and embarrassment, fear of lowered self-esteem, fear 
of losing the interest of significant others, and fear of being 
criticized by significant others). Higher scores indicated higher 
levels of fear of failure. Cronbach’s α was 0.896 for the total 
questionnaire. Since the PFAI contained many items, the work 
re-categorized 18 items of the PFAI based on the item-packaging 
theory to simplify the measurement structure (Wu and Wen, 2011). 
The items were categorized into four item packages, which served 
as the observables of the PFAI. Revised χ2/df = 3.212, GFI = 0.986, 
AGFI = 0.928, CFI = 0.991, TLI = 0.972, RMSEA = 0.100, and 
SRMR = 0.0190.

2.2.4 Mediation variable (ii)
The Sports Self-Handicapping Scale revised by Qing and Liwei 

(2008) was adopted. The scale contained 10 items and 1 dimension, 
for example, “When my athletic performance fails to meet the 
expectations of others, I will find some reasonable reasons to explain 
it.” Cronbach’s α was 0.910 for the total questionnaire, with χ2/
df = 2.227, GFI = 0.952, AGFI = 0.913, CFI = 0.976, TLI = 0.967, 
RMSEA = 0.075, and SRMR = 0.0308.

2.3 Data analysis

SPSS 26.0 was used for data cleaning, common method bias, 
descriptive statistics, and correlation analysis. Based on the results 
and hypotheses of the above correlation analyses, a chain mediation 
model was established to validate the relationship between 
maladaptive perfectionism and athlete burnout. AMOS 28.0 was 
utilized to validate the fear of failure and self-limiting chained-
mediated pathways. The work applied maximum likelihood (ML) and 
set the Bootstrap to resample 5,000 times for model estimation, 
which calculated 95% of confidence intervals.

3 Result

3.1 Test of common method biases

All items of the four key variables of the work were analyzed 
using the Harman one-way test (Podsakoff et  al., 2003) to test 
common methodological bias. The amount of variances explained by 
the first factor was 32.57%, which was lower than 40%. The common 
methodological bias did not have a significant effect.

3.2 Descriptive statistics

Table 2 lists the descriptive statistics (i.e., means and standard 
deviations), bivariate correlation coefficients, and internal consistency 
reliability estimates for the main variables. All the variables have 
acceptably good internal consistency reliability. Correlation analyses 
show that adaptive perfectionism is not significantly correlated with 
maladaptive perfectionism (r = 0.126 and p > 0.05), fear of failure 
(r = 0.053 and p > 0.05), self-handicapping (r = −0.038 and p > 0.05), 
and athlete burnout (r  = −0.005 and p  > 0.05). Maladaptive 
perfectionism is positively correlated with fear of failure (r = 0.532 and 
p < 0.001), self-handicapping (r = 0.576 and p < 0.001), and athlete 
burnout (r = 0.431 and p < 0.001). Besides, fear of failure (r = 0.668 and 
p < 0.001) and self-handicapping (r = 0.503 and p < 0.001) are positively 
associated with athlete burnout. These results provide preliminary 
support for hypothesized chain mediation.

3.3 Mediating effect test

Mediation analysis was conducted using the path analysis using 
AMOS version 28. The Bootstrap method was adopted to analyze the 
mediating effect, with maladaptive perfectionism as the independent 
variable, fear of failure and self-handicapping as the mediating 
variable, and athlete burnout as the dependent variable. Specifically, 
AMOS was used to construct bias-corrected, bootstrapped confidence 
intervals with 5,000 iterations to test these two hypotheses involving 
indirect effects. The indirect effect is significant if 95% of the 
confidence interval (CI) excludes zero. Figure 2 and Table 3 present 
the results. Structural equation modeling of maladaptive perfectionism 
on athlete burnout was established. The total effect of maladaptive 
perfectionism on athlete burnout was 0.395 (p < 0.001); the direct 
effect was 0.173; the indirect effect was 0.222; the coefficients were all 
significant. χ2/DF = 2.003, GFI = 0.857, AGFI = 0.820, CFI = 0.927, 
TLI = 0.916, and RMSEA = 0.068, indicating that the model 
is acceptable.

Specifically, maladaptive perfectionism positively predicted fear 
of failure (β = 0.483 and p < 0.001), self-handicapping (β = 0.573 and 
p < 0.001), and athlete burnout (β = 0.337 and p < 0.05); thus, 
hypothesis 1 was supported. Fear of failure (β = 0.321 and p < 0.05) and 
self-handicapping (β = 0.393 and p < 0.05) positively predicted athlete 
burnout; therefore, hypothesis 2 was supported.

Maladaptive perfectionism was found to positively predict athlete 
burnout through two indirect pathways: fear of failure (with indirect 
effect ind1 = 0.079; 95 CI [0.014, 0.198]) and self-handicapping (with 

TABLE 2 Correlation analysis.

Descriptive Statistics Correlation

M SD α 1 2 3 4 5

Adaptive Perfectionism 3.60 0.74 0.547 1

Maladaptive Perfectionism 3.00 0.68 0.886 0.126 1

Fear of failure 2.87 0.99 0.896 0.053 0.532*** 1

Self-handicapping 2.60 0.66 0.910 −0.038 0.576*** 0.347*** 1

Athlete burnout 2.51 0.68 0.795 −0.005 0.431*** 0.668*** 0.503*** 1

***p < 0.001.
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indirect effect ind2 = 0.116; 95 CI [0.043, 0.242]). This supports 
hypotheses 3 and 4. Maladaptive perfectionism positively predicted 
athlete burnout through the chained mediation pathway (indirect 
effect ind3 = 0.027; 95 CI [0.005, 0.098]) with fear of failure and self-
handicapping as the mediating variables. Therefore, hypothesis 5 
was supported.

4 Discussion

Drawing on AMT and AT, the work constructed a chain-
mediated model to synthesize the mechanisms linking maladaptive 
perfectionism, fear of failure, self-handicapping, and athlete 
burnout. The results indicated a positive predictive role of 
maladaptive perfectionism on athlete burnout as well as 
independent and chain-mediated roles of fear of failure and self-
handicapping. Thus, one direct pathway and three mediating 

pathways are revealed, suggesting that athletes characterized by high 
maladaptive perfectionism come with higher levels of fear of failure 
and a higher propensity for self-handicapping, and appears the risk 
of athlete burnout. Athletes with high levels of maladaptive 
perfectionism are more likely to experience fear of failure and have 
a greater tendency toward self-handicapping, which poses a risk for 
athlete burnout.

4.1 Relationship between maladaptive 
perfectionism and athlete burnout

The correlation analysis and structural equation modeling 
suggest that maladaptive perfectionism is a crucial factor in an 
athlete’s psychological state (Crowell and Madigan, 2021). Excessively 
high standards and an excessive focus on mistakes positively predict 
stress and anxiety in athletes. The prolonged accumulation of these 
psychological burdens may result in psychological exhaustion and 
emotional dysregulation (Dunn et  al., 2019). Also, maladaptive 
perfectionism can predict burnout by affecting athletes’ cognitive and 
emotional processes (one dimension of athlete burnout). Negative 
self-talk and excessive anxiety are shown to contribute to athletes’ 
negative feelings about training and competition, reduce their 
motivation and enthusiasm to participate in their sports, and 
exacerbate the process of developing burnout.

Correlation analysis indicates that adaptive perfectionism is 
negatively but not significantly associated with athlete burnout. This 
does not fit with some early findings (Madigan et al., 2016; Jowett 
et al., 2016). While adaptive perfectionism is typically viewed as being 
significantly negatively associated with burnout, the adaptive aspect 
of perfectionism remains highly contentious and distinctly context-
dependent. Its impact on athlete burnout may vary depending on the 
environment and specific context (Smith et al., 2016; Smith et al., 
2018). According to self-determination theory (SDT), an individual’s 
behavioral motivation is affected by three basic psychological needs, 
namely autonomy, sense of competence, and interpersonal 
relationships (Fan et al., 2023). Maladaptive perfectionism undermines 
the satisfaction of these basic needs, which causes athletes to lose a 
sense of control over their behavior and motivation to participate in 
the exercise process. Thus, burnout is exacerbated.

FIGURE 2

The mediating effect model of fear of failure and self-handicapping on the relationship between maladaptive perfectionism and athlete burnout.

TABLE 3 Mediating effect test.

β Sig LLCI ULCI

Direct effects paths

MP → FF 0.483 0.000 0.309 0.645

MP → SH 0.573 0.000 0.316 0.785

MP → AB 0.337 0.021 0.070 0.655

FF → SH 0.272 0.015 0.060 0.452

FF → AB 0.321 0.026 0.047 0.604

SH → AB 0.393 0.023 0.075 0.669

Effect type Estimate

Total 0.395 0.000 0.215 0.747

Direct 0.173 0.000 0.034 0.457

Indirect 0.222 0.000 0.114 0.428

Ind1 (MP → FF → AB) 0.079 0.018 0.014 0.198

Ind2 (MP → SH → AB) 0.116 0.007 0.043 0.242

Ind3 (MP → FF → SH → AB) 0.027 0.014 0.005 0.098

MP, maladaptive perfectionism; AB, athlete burnout; FF, fear of failure; SH, self-
handicapping.
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4.2 Mediating role of fear of failure and 
self-handicapping

Maladaptive perfectionism can indirectly affect athlete burnout 
through fear of failure and self-handicapping, acting as individual and 
serial mediators. Fear of failure and self-handicapping are important 
pathways through which maladaptive perfectionism positively 
predicts athlete burnout. They also represent the salient results of the 
work. Previous studies have not demonstrated this mediating role 
(Olsson et al., 2022; Jowett et al., 2021), and the findings of the work 
provide new perspectives on the influence of maladaptive 
perfectionism on athlete burnout.

Maladaptive perfectionism may trigger an individual’s fear of 
failure and criticism. Excessive focus on mistakes and repetitive 
thinking can cause individuals to become overly anxious and worried 
about failure. Perceived pressure from parents and coaches can also 
increase fear of failure (Sagar and Stoeber, 2009). This fear comes not 
only from external pressures and expectations as well as the 
individual’s internal questioning of self-competence and worth, which 
creates a rejection of failure and criticism (Gustafsson et al., 2016). 
Thus, fear of failure plays an important mediating role between 
maladaptive perfectionism and athlete burnout. This is one of the 
mechanisms through which maladaptive perfectionism impacts 
athlete burnout, serving as an internal driver of athlete burnout.

Maladaptive perfectionists often set excessively high expectations 
for themselves and frequently focus on mistakes and failures. This 
tendency may result in individuals questioning their abilities and 
worth and heightens the propensity for self-handicapping. Self-
handicapping manifests in increased negative beliefs, decreased self-
evaluation, and heightened negative emotions (Török et  al., 2022; 
Coudevylle et al., 2011). These psychological effects further undermine 
individuals’ self-motivation and mental toughness, which makes them 
more susceptible to burnout. For instance, maladaptive perfectionists 
might overly concentrate on their errors during exercise, which 
declines confidence in their abilities. This is often paired with a greater 
inclination toward self-handicapping, and elevate the occurrence of 
negative emotions with athlete burnout. Thus, maladaptive 
perfectionism may positively predict athlete burnout through 
self-handicapping.

Drawing on the discovery that fear of failure and self-handicapping 
serve as chain mediators, the self-handicapping behavior in athletes can 
be  influenced by fear of failure. This aligns with the findings of  
Pei (2013). Athletes who pursue perfection are prone to excessive 
pre-competition anxiety, excessive focus on mistakes and self-blame 
during the competition, and a sense of anxiety about failure (Anshel 
and Eom, 2003). Maladaptive perfectionists with irrational beliefs are 
more likely to experience fear of failure (Jing and He, 2010). When 
individuals have a high level of fear of failure, they are more inclined to 
engage in self-handicapping behaviors. Furthermore, athletes with 
lower self-efficacy are more prone to using self-handicapping strategies, 
and fear of failure has been observed to undermine self-efficacy 
(Longbottom et al., 2010). If they fail, they have to face embarrassment, 
shame, and other people’s criticism as well as lose other people’s trust 
and interest in themselves. This is accompanied by a reduced sense of 
achievement and emotional exhaustion. Consequently, the greater the 
concern about failure, the more likely individuals are to seek excuses 
to alleviate their stress, which fosters a tendency toward self-
handicapping and experiences athlete burnout.

The following results can be obtained. First, we provided new 
perspectives on the mechanisms affecting athlete burnout by 
revealing the positive correlations among maladaptive perfectionism, 
fear of failure, self-handicapping, and athletic burnout. Second, the 
prior role of fear of failure in athletes’ self-handicapping (i.e., the 
positive effect of fear of failure on self-handicapping) suggested that 
the relationship should be  taken into account. Third, although 
previous research has confirmed that maladaptive perfectionism 
predicted athlete burnout, the work studied the mechanisms affecting 
athlete burnout. Compared to previous findings, maladaptive 
perfectionism not only directly predicted athlete burnout, but also 
indirectly affected athlete burnout through the independent 
mediating and chain mediating effects of fear of failure and self-
handicapping. The maladaptive perfectionism’s influence on athlete 
burnout was explored from a psychological perspective, which 
enriched the theoretical framework of the relationship between 
perfectionism and athletes’ psychological states. In particular, 
examining the mediating roles of fear of failure and self-handicapping 
has enhanced our understanding of the pathways through which 
maladaptive perfectionism operated. Results can offer new 
perspectives for future related research.

Our findings have important practical implications for 
enhancing athletes’ mental health and facilitating athlete burnout 
interventions. First, based on the fact that maladaptive perfectionism 
can positively predict athlete burnout, personality trait-based 
interventions can prevent athlete burnout. Since perfectionism is 
assumed to be constructed during the socialization process and is 
considered to be stable in adults as an enduring personality trait 
(Flett et al., 2011), coaches and mental health counselors should 
focus on younger athletes and their social environments (e.g., 
schools). This period is a key stage in the development of 
perfectionist traits (Melero et al., 2020). Second, the mediating role 
of fear of failure and self-handicapping in the relationship between 
maladaptive perfectionism and athlete burnout offers crucial 
insights into strategies that coaches can employ to assist athletes in 
developing a healthier perception of dealing with failure and 
frustration. For instance, coaches can utilize cognitive behavioral 
therapy (Barlow et  al., 2004; Egan et  al., 2014) to help athletes 
reframe their perception of failure, which highlights it as an 
opportunity for learning and growth and offers suitable support and 
encouragement (Gustafsson et al., 2014). Athletes can recognize the 
negative effects of self-handicapping behaviors and learn to cope 
with them through mental skill training and cognitive restructuring.

4.3 Limitations

There are three limitations to the work. Firstly, a cross-sectional 
quantitative design is employed to reveal correlations instead of 
establishing causation. Although maladaptive perfectionism leads to 
athlete burnout (Madigan et al., 2016), its relationship with mediating 
variables has not been longitudinally examined. Causal inference 
requires time-dimensional follow-up data to detect the role of the 
mediating variable in the causal chain. Its actual mediating effect 
cannot be confirmed through cross-sectional data alone (Květon et al., 
2021). Therefore, it is not appropriate to draw any firm conclusions 
about the causal relationships among these variables. Future research 
employing longitudinal or experimental designs can be undertaken to 
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confirm the causal relationships between the variables, which leads to 
more robust conclusions. Second, since all questionnaire responses are 
based on the athletes’ self-reported forms, the results may be affected 
by endogeneity bias. Thirdly, the sample size is limited as the 
participants are recruited from Jilin, China, which makes it challenging 
to generalize the findings to all athletes across China. Future studies 
should include more convincing samples to better support the 
current findings.
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Problem statement: Goal orientations, which influence learning and motivation, 
are categorized into task orientation (focused on skill development and personal 
mastery) and ego orientation (focused on outperforming others and gaining 
recognition). This study aims to explore how different demographics perceive 
success in martial arts.

Approach and purpose: The research questions focused on identifying 
correlations between perceptions of success and demographic factors: (1) sex, 
(2) age, (3) type of martial art practiced, and (4) nationality. These factors were 
examined to understand their impact on success perceptions among martial 
arts practitioners.

Materials and methods: The study utilized the Perception of Success 
Questionnaire (POSQ) to gather data from 268 participants—142 from Poland 
and 126 from Ukraine—selected through voluntary participation. Statistical 
analyses included standard deviation, coefficient of variability, Spearman’s rank 
correlation, and ANOVA for multifactor analysis.

Results: The study revealed a weak correlation between the type of martial 
art practiced and perception of success (rs  =  0.38), indicating that the style 
of martial art has limited influence on success perception. There was a weak 
correlation between nationality and perception of success (rs  =  0.20), suggesting 
cultural factors do not play a role. A strong correlation was found between age 
and perception of success (rs  =  0.80), highlighting how perceptions evolve with 
age. A significant correlation was also found between sex and perception of 
success (rs  =  0.90), which may reflect broader cultural patterns influenced by 
globalization.

Conclusion: While the study identifies important demographic correlations 
affecting perceptions of success in martial arts, the findings are constrained by 
the sample size and demographic distribution, which limits the generalizability 
of the results. Further research with a larger and more diverse sample is 
recommended to deepen understanding.
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1 Introduction

Goal orientations are of two types: task and ego. Both are parts or 
manifestations of the motivational processes that affect learning: 
having a task-oriented goal, units are focused on developing new 
skills, attempting to understand their practice, raising the level of 
competence, and achieving a sense of mastery. In contrast, the central 
goal of ego is to focus on one’s own abilities and sense of self-worth 
(...) On the other hand, ego orientation has been linked to external 
motives for participation, such as social recognition and elevating 
one’s social status (De Andrade et al., 2008). Perceptions of success 
and task orientation are important issues in the psychology of sports, 
coaching, pedagogy, and physical education (Ames, 1992; Cynarski, 
2016; Nicholls, 1984; Tenenbaum and Eklund, 2007). Goal orientation 
is an important component of personal motivational profiles in sports 
(Murcia et al., 2007; Tello et al., 2010; Meyer and Bittmann, 2018). 
When defining the task-oriented goal dimension, it can be assumed 
that it focuses on improving one’s own skills, acquiring knowledge, 
and the belief that, to be successful, one must put in the effort, try to 
understand the tasks, and cooperate with peers. Moreover, the 
ego-oriented dimension is characterized by the desire to surpass 
others and the belief that success requires greater abilities in relation 
to an external criterion. Although both dispositional goal orientations 
are characterized by a certain stability, they are not perceived as traits 
but as cognitive schemas subject to change (Morales-Sánchez 
et al., 2022).

The literature indicates that success in martial arts can 
be perceived through both task and ego orientations. Task orientation 
in martial arts focuses on the continuous improvement of techniques, 
self-development, and achieving personal mastery, which aligns with 
the traditional approach to these disciplines (Bowman, 2019). On the 
other hand, ego orientation may be  observed in individuals who 
perceive success mainly through the lens of competition, defeating 
others, and gaining recognition, which may be more characteristic of 
contact sports such as MMA or boxing (Vertonghen et al., 2014).

Some authors have focused on the philosophy of traditional 
martial arts and ways to explain their impact on perceptions of success 
and aspirations (Bäck and Kim, 1979; Kim and Bäck, 2000; Cynarski, 
2013, 2019; Zeng et al., 2013; Cynarski and Lee-Barron, 2014). The 
cultural conditions of martial arts perception and the internalization 
of the special ethos are indicated quite often (Dykhuizen, 2000; Zeng 
et al., 2013).

Understanding how different demographic groups perceive 
success in martial arts is crucial for tailoring training methods and 
personal development programs to the needs of participants. The 
study conducted by Cynarski et  al. (2018) indicates that goal 
orientations can influence how martial arts practitioners engage in 
training and develop their skills. Therefore, linking the literature on 
task and ego orientations with the context of martial arts helps to 
better understand which factors can shape the perception of success 
in these disciplines, thus justifying the need for this study.

The analyses revealed that respondents’ goal orientation 
influenced their positive work-related behaviors, such as acceptance 
of the requirement to make an effort (Tuckey et al., 2002). Lochbaum 
et al. (2016), analyzing the knowledge obtained so far from various 
scientific studies, indicate the validity of the concepts relating to task 
orientation with correlated (at a significant level) adaptive 
achievements of people tested using the POSQ test. Therefore, 

formulating hypotheses relating to respondents involved in training 
in various forms of fighting arts is justified. The training processes 
related to this include (by assumption) the development of, among 
others, positive emotions and motives for improving and enriching 
skills, not only technical and tactical (Lochbaum et al., 2016).

Adopting this perspective allows for a more comprehensive 
approach to analyzing success in martial arts, taking into account both 
traditional values and the contemporary demands of sports 
competition. Thus, this study aims to understand how different goal 
orientations can influence the perception of success in a context that 
is deeply rooted in tradition while simultaneously evolving 
dynamically in the modern world.

The problem and aim of this study were to understand the 
“perception of success” among adults practicing various fighting arts. 
The study focused on the following research questions:

 1. What is the correlation between the perception of success and 
the respondents’ sex?

 2. What is the correlation between the perception of success and 
the respondents’ age?

 3. What is the correlation between the perception of success and 
the respondents’ nationality?

 4. What is the correlation between the perception of success and 
the type of fighting art practiced by the respondents?

 5. How do sex, age, nationality, and type of fighting art collectively 
correlate with the perception of success among respondents?

By addressing these questions, the study aims to uncover the 
relationships between demographic factors and success perceptions, 
which can provide insights into how different groups define and 
pursue success in martial arts.

Based on the research questions, the following hypotheses 
were formulated:

 1. There is a strong correlation between the respondents’ 
perception of success and their sex.

 2. There is a strong correlation between the respondents’ 
perception of success and their age.

 3. There is a strong correlation between the respondents’ 
perception of success and their nationality.

 4. There is a strong correlation between the respondents’ 
perception of success and the type of fighting art they practice.

 5. There is a strong correlation between the respondents’ 
perception of success and the combined factors of sex, age, 
nationality, and the type of fighting art practiced.

These hypotheses aim to explore how individual and combined 
demographic factors influence success perceptions among martial 
arts practitioners.

2 Materials and methods

The Perception of Success Questionnaire (POSQ) tool was used 
for the study, which was found to be a valid and reliable research tool. 
It is considered useful for both scientific and diagnostic purposes 
(Tomczak et al., 2020). The respondents used the Polish and Ukrainian 
versions of the questionnaire, respectively.
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This tool has been used in similar studies on adults and young 
people who practice and play sports (Beck et al., 2013; Gómez-López 
et al., 2013; Noomen et al., 2011; Lochbaum et al., 2016; Cynarski 
et  al., 2018). In recreational sports, in general, the aim is good 
“physical health, mental well-being, improvement of fitness level, and 
independence—achieving personal challenges and acquiring a definite 
position—all of which resemble a task orientation. In turn, the motives 
for participation in sports activities resemble ego orientation” (Beck 
et al., 2013). According to Martín et al. (2006), “task orientation is 
correlated with motivation and effort to achieve success, with sports 
practice enjoyment, anxiety over stressful situations, and a lower 
learning commitment and dedication” (Martín et al., 2006). However, 
fighting arts, and particularly traditional martial arts, have their 
own characteristics.

The number of respondents from Poland and Ukraine practicing 
various types of fighting arts chosen randomly with their voluntary 
participation amounted to N = 268 (142 and 126, respectively). These 
included individuals training in martial arts and combat sports in 
organized groups within associations and sports clubs.

A compilation and calculation of ranks were made based on the 
standard deviation, coefficient of variability, and strength of 
interdependence between variables using Spearman’s rank correlation 
and an ANOVA test for multivariate analysis. The significance level 
was set at p < 0.05. Data were analyzed using the Statistica software 
(Version 13; StatSoft, Palo Alto, CA, USA).

3 Results

Results were obtained based on the applied data collection 
method and are presented in the tables provided. The study was 
conducted from October 2022 to April 2023 in Poland (Rzeszów and 
Wrocław) and Ukraine (Lviv). The respondents provided anonymous 
responses by completing the POSQ test without a set time limit. The 
percentage participation of women and men, divided by country, is 
presented in Table 1.

Owing to the difference in the number of respondents between 
Poland (142 individuals) and Ukraine (126 individuals), certain 
relationships between the number of respondents were observed. 
Polish women accounted for 45.1% (64) of the sample, compared to 
54.9% of Polish men (78). For respondents from Ukraine, these 
proportions were 37.8% (30) women and 62.2% (96) men. Overall, 
35% (94) of the patients were women, and 65% (174) were men. 
Variations among the surveyed respondents were observed based on 
age data. The results are summarized in Table 2.

The average ages of the respondents (women and men) from both 
countries varied. The highest average score was recorded among 
individuals practicing martial arts and combat sports in Ukraine 
(women: 25.4 years, men: 25.9 years). The following were Polish 

women (21.9 years) and men (23.3 years). No statistically significant 
difference was found between the sexes (women: 23.65 years, men: 
23.6 years).

This study utilized a diagnostic survey employing the POSQ toll. 
The questionnaire consisted of 12 affirmative statements (in a response 
form) and a scale for potential acceptance or rejection. These 
statements expressed the following attitudes: (1) I beat other people; 
(2) I am clearly superior; (3) I am the best; (4) I work hard; (5) I show 
clear personal improvement; (6) I  outperform my opponents; (7) 
I reach a goal; (8) I overcome difficulties; (9) I reach personal goals; 
(10) I win; (11) I show other people I am the best; (12) I perform to 
the best of my abilities.

The surveyed individuals evaluated their attitudes toward the 
statements based on a scale ranging from A (strongly agree) to C 
(neutral) to E (strongly disagree). Each response was assigned a 
corresponding rank (1–5). It should be noted that questions 4, 5, 7–9, 
and 12 were categorized as task orientation, while questions 1–3, 6, 10, 
and 11 were categorized as ego orientation (Roberts et  al., 1998). 
Hence, the total points awarded by the respondents to each response 
for each category ranged from 6 to 30. The results were used to analyze 
the acceptance or rejection of the above attitudes and any correlations 
or lack thereof. The first hypothesis concerned the strong correlations 
between respondents’ perceptions of success and sex. The results 
obtained during hypothesis testing are summarized in Table 3.

The sum of the points for answers concerning task orientation was 
293 for women and 937 for men. There was also a difference in ego 
orientation (454 vs. 1,474). The average responses for task orientation 
according to ranks (1–5) for respondents by gender were both 1.6. 
However, the average scores for ego orientation were 2.52 and 2.56, 
respectively.

The standard deviation for task orientation among women was 
0.20, and that among men was 0.25. Whereas for ego orientation, the 
standard deviation values were 0.57 and 0.43, respectively. The 
coefficients of variability (expressed as percentages) for task 
orientation (13% for women and 15% for men) and ego orientation 
(23% for women and 17% for men) indicated low variability. In all 
cases, the variability in characteristics was not statistically significant.

The result of Spearman’s rank correlation test was 0.90. This 
indicates a fairly strong relationship between gender and the 
perception of success. Therefore, the hypothesis stating the presence 
of a strong correlation should be accepted.

The second hypothesis concerned the strong correlations between 
respondents’ perceptions of success and age. The results obtained 
during hypothesis testing are summarized in Table 4.

The sum of the points for answers concerning task orientation 
among individuals aged up to 21 years was 1,379, and for those aged 
21 years and older, it was 1,553. There was also a difference in ego 
orientation (1973 vs. 2,220). The average responses for task orientation 
according to ranks (1–5) for respondents aged up to 21 years were 

TABLE 1 Data regarding examined individuals.

Poland Ukraine Total

Gender N % N % N %

Women 64 45.1 30 37.8 94 35

Men 78 54.9 96 62.2 174 65

Total 142 100.0 126 100.0 268 100

TABLE 2 Average age of respondents by gender

Poland Ukraine Overall 
average

Women 21,9 25,4 23,65

Men 21,3 25,9 23,6

Total 21,6 25,65 23,63
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TABLE 4 Sum of points and statistics of responses regarding perception of success and age of respondents.

Under 21  years old 21  years old and above

Sum of points 
answers

x̅ Sd V
Sum of points 

answers
x̅ Sd V

Task orientation 1.379 1.82 0.26 14% 1.553 1.73 0.33 19%

Ego orientation 1973 2.55 0.38 15% 2.220 2.59 0.47 18%

x̅, mean; SD, standard deviation; V, coefficient of variation.

1.82, and for those aged 21 years and above, it was 1.73. However, the 
average scores for ego orientation were 2.55 and 2.59, respectively. The 
standard deviation for task orientation among individuals aged up to 
21 years was 0.38, whereas that among those aged 21 years and above 
was 0.33. Whereas for ego orientation, the standard deviation values 
were 0.38 and 0.47, respectively. The coefficient of variability values 
(expressed as percentages) for task orientation (14% for individuals 
aged up to 21 years and 19% for those aged 21 years and older) and ego 
orientation (15% for individuals aged up to 21 years and 18% for those 
aged 21 years and older) indicated low variability. In all cases, the 
variability in characteristics was not statistically significant. The results 
of the Spearman’s rank correlation test were 0.80. This indicates a 
strong relationship between respondents’ age and their perception of 
success. Therefore, the hypothesis stating the presence of a strong 
correlation should be accepted. The third hypothesis focused on the 
assumption that differences in the responses of respondents from 
Poland and Ukraine regarding the perception of success arose mainly 
from the nationality of the individuals participating in the study. The 
results are summarized in Table 5.

The sum of the points for answers concerning task orientation 
among the Poles was 1702, and among the Ukrainians, it was 1,230. 
There was also a difference in ego orientation (2,259 compared to 
1928). The average responses for task orientation according to ranks 
(1–5) for respondents by nationality were 2.00 Poles and 1.63 
Ukrainians. However, the average scores for ego orientation were 2.67 
and 2.55, respectively. The standard deviation for task orientation 
among the Poles was 0.11, and among the Ukrainians, it was 0.23. 
Whereas for ego orientation, the standard deviation values were 0.29 
and 0.45, respectively. The coefficient of variability values (expressed 
as percentages) for task orientation (7% for Poles and 14% for 
Ukrainians) and ego orientation (19% for Poles and 18% for 
Ukrainians) indicated low variability. In all cases, the variability in 
characteristics was not statistically significant. The result of Spearman’s 
rank correlation test was 0.20. This indicates a weak relationship 
between respondents’ nationality and their perception of success. 
Therefore, the hypothesis that a strong correlation exists should 
be rejected. For the fourth hypothesis, it was assumed that martial arts 
and combat sports would be divided according to contact intensity. 

The “combat sports” category included MMA and boxing, while 
“martial arts” included judo and karate. The results are summarized 
in Table 6.

The sum of the points for answers concerning task orientation 
among individuals practicing combat sports was 720, and for those 
practicing martial arts, it was 520. There was also a difference in ego 
orientation (1,056 vs. 872). The average responses for task orientation 
according to ranks (1–5) for respondents practicing combat sports 
were 1.08, and for those practicing martial arts, it was 1.44. Therefore, 
the difference was not statistically significant. However, for ego 
orientation, the averages were 2.67 and 2.42, respectively. The standard 
deviation for task orientation among individuals practicing combat 
sports was 0.40, and for martial arts, it was 0.15. Whereas for ego 
orientation, the standard deviation values were 0.42 and 0.53, 
respectively. The coefficient of variability values (expressed as 
percentages) for ego orientation (10, 22%) indicated low variability, 
while for task orientation (16, 37%) it indicated moderate and low 
variability. In all cases, the variability in characteristics was statistically 
significant. The result of Spearman’s rank correlation test was 0.38. 
This indicates a weak relationship between the type of fighting art 
practiced and the perception of success. Therefore, the hypothesis that 
a strong correlation exists should be rejected. The fifth hypothesis 
concerned a strong correlation between respondents’ perceptions of 
success and sex, age, nationality, and the type of fighting art practice. 
Martial arts and combat sports were divided according to contact 
intensity. “Combat sports” included MMA and boxing, while “martial 
arts” included judo and karate. The results obtained from the ANOVA 
tests are presented in Table 7.

The p-values indicate that for both task orientation and ego 
orientation, the hypothesis stating a strong correlation between these 
variables and gender, age, type of fighting arts practiced, and 
nationality should be  rejected. Therefore, no further tests were 
performed. However, to determine which of the analyzed means 
differed significantly from each other, post hoc tests were performed 
using Tukey’s honest significant difference (HSD) test. The application 
of this method revealed that the means were influenced by the 
responses provided by a 22-year-old female respondent from Ukraine 
practicing judo.

TABLE 3 Sums of points and statistics of responses regarding perception of success and gender of respondents.

Women Men

Sum of points 
answers

x̅ Sd V
Sum of points 

answers
x̅ Sd V

Task orientation 293 1.63 0.20 13% 937 1.63 0.25 15%

Ego orientation 454 2.52 0.57 23% 1.474 2.56 0.43 17%

x̅, mean; Sd, standard deviation; V, coefficient of variation.
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4 Discussion

Judo is both a martial art contributing to the group of Japanese 
“ways of martial arts,” known as budō, and a combat sport featured in 
the Olympic Games. According to research by Malchrowicz-Mośko 
et al., “motivation turned out to be the highest for recreational judokas 
who have been training for less than 10 years. People who remained 
motivated to practice judo at a competitive level for over 10 years 
highly appreciated aspects such as intrinsic motivation to experience 
stimulation, intrinsic motivation to know, and intrinsic motivation to 
accomplish” (Malchrowicz-Mośko et al., 2020).

Wolska et al. compared the motivations of judo and Brazilian 
jiu-jitsu athletes. It was found that “(1) higher total motivation for 
sports training in the judo group than in the Brazilian jiu-jitsu group 
suggests a positive impact of judo being part of the Olympic sports 
group. (2) A similar course of motivational profile lines and identical 
dominant components of motivation indicates an identical course of 
the motivation process for practicing both judo and Brazilian jiu-jitsu, 
which runs at different levels. (3) Both Judo and Brazilian jiu-jitsu 
training give people a sense of good health, physical fitness, and 
independence.” However, in both cases, athletes were involved in 
sports competitions, so they were simultaneously oriented toward 
achieving success in sports (the role of motivation in both orientations 
is presented in the Introduction) (Wolska et al., 2019).

The results indicating correlations between perceptions of success 
and factors such as age and nationality suggest that different life stages 
and cultural backgrounds can significantly influence how individuals 
define success. Older participants may place greater importance on 
self-improvement and mastery, which aligns with the traditional 
values of martial arts, as shown in previous studies (King and 
Williams, 1997). In younger age groups, which are more competition-
oriented, success may be perceived through the lens of victories and 
external achievements. These differences may also result from 

changing life priorities and personal experiences (Nicholls, 1984). 
Similarly, differences in nationality may reflect diverse cultural 
approaches to success and competition, which is significant in the 
context of globalization and the intermingling of cultures. For 
example, in collectivist cultures, success may be  more defined by 
contributions to the group rather than individual achievements 
(Markus, 1991).

Sometimes, the variable differentiating motivation is the type of 
fighting art practiced, while at other times, it is the cultural context, 
as in the case of research comparing karate practitioners from 
Europe and Japan (Meyer and Bittmann, 2018). Gender differences 
are often observed in various sports disciplines. The results of our 
own research (as presented above) generally align with similar 
studies, highlighting factors influencing individuals engaged in 
martial arts training (Cynarski et al., 2018; King and Williams, 1997; 
Vertonghen and Theeboom, 2012; Zeng et al., 2015). However, these 
studies provide new insights into the perception of success among 
adults practicing martial arts. Strong correlations between this 
perception and gender variables suggest significant cultural pattern 
unification in Western countries in the era of globalization. 
Additionally, no significant differences were found between those 
practicing martial arts and those training in combat sports, which 
differs from the results of earlier studies (Witkowski et al., 2013; 
Vertonghen and Theeboom, 2012). Ames (1992) research on the 
impact of task orientation on long-term engagement in sports 
indicates that individuals with a high task orientation tend to derive 
greater satisfaction from participation, which can also be applicable 
to martial arts. In contrast, studies conducted by Lochbaum et al. 
(2016) suggest that ego orientation is more associated with the level 
of competition and pressure to achieve.

In the study by Vertonghen et  al. social diversity was found 
regarding the practiced types of martial arts and combat sports. 
However, the POSQ tool was only administered to adolescents aged 

TABLE 5 Sums of points and statistics of responses regarding the perception of success and the nationality of respondents

Poles Ukrainians

Sum of points 
answers

x̅ Sd V
Sum of points 

answers
x̅ Sd V

Task orientation 1702 2.00 0.11 7% 1,230 1.63 0.23 14%

Ego orientation 2.259 2.67 0.29 19% 1928 2.55 0.45 18%

x̅, mean; SD, standard deviation; V, coefficient of variation.

TABLE 6 Sum of points and statistics of responses regarding perception of success and type of fighting arts practiced by respondents

Combat sports Martial arts

Sum of points 
answers

x̅ Sd V
Sum of points 

answers
x̅ Sd V

Task orientation 720 1.08 0.40 37% 520 1.44 0.15 10%

Ego orientation 1.056 2.67 0.42 16% 872 2.42 0.53 22%

x̅, mean; SD, standard deviation; V, coefficient of variation.

TABLE 7 ANOVA test of perception of success by gender, age, type of practiced fighting arts, and nationality.

Variable SS effect df effect MS effect SS error df error MS error F p-value

Task orientation 27.55887 26 1.059957 84.4631 241 0.350469 3.024392 0.000004

Ego orientation 42.16512 26 1.621735 107.0939 241 0.444373 3.649491 0.000000

SS, sum of squares; df, degrees of freedom; MS, mean squares.
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11–18 years (n = 33) (Vertonghen et al., 2014). A correlation between 
aggressiveness and goal orientation has often been observed in more 
intense contact-oriented combat sports. Significantly, “more 
immigrants were found among kick/Thai boxers” (Vertonghen et al., 
2014; King and Williams, 1997; Vertonghen and Theeboom, 2012; 
Witkowski et al., 2013).

Although the results suggest a certain cultural pattern in the 
perception of success, caution should be  exercised when making 
generalizations. The results may be specific to the studied group and 
may not reflect broader global trends. Cultural and contextual 
diversity can influence how success is defined and understood. It is 
recommended that future research cover a wider cultural spectrum to 
better understand these relationships. For instance, studies on 
differences in perceptions of success between individualistic and 
collectivist cultures could provide valuable insights (Triandis, 1996).

This issue requires further research on a larger scale within 
communities practicing various forms of martial arts, combat sports, 
and related systems (self-defense and combat).

4.1 Limitations of the study

While the authors acknowledge the limitations related to sample 
size and demographic representation, a more detailed analysis could 
help understand how these factors affect the results. A small sample 
size and lack of diversity in the representation of different demographic 
groups may limit the ability to generalize the findings. For example, 
the results may be  more representative of specific age or cultural 
groups and may not apply to the broader population practicing 
martial arts. Therefore, future research should aim to increase 
participant diversity, allowing for a more comprehensive analysis and 
better understanding of how various demographic factors influence 
perceptions of success.

5 Conclusion

The study provides valuable insights into the impact of 
demographic factors on the perception of success in martial arts. Age 
and gender of participants are key determinants of how they perceive 
success, which is important for both practitioners and researchers. 
Understanding these relationships can aid in better designing training 
programs and motivational strategies that address the specific needs 
of different participant groups.

Future research should explore how specific martial arts styles 
influence the perception of success, considering a broader 
representation of various styles and cultures. Additionally, studies 
should include larger and more diverse samples to allow for better 
generalization of the results. Qualitative methods, such as interviews, 
would also be beneficial to gain a deeper understanding of participants’ 
motivations and attitudes towards success.

5.1 Practical implications

Martial arts instructors and sports psychologists should consider 
the age and gender of participants when designing training programs 

and motivational strategies. Age and gender can influence how 
participants perceive success and what motivates them to train. 
Therefore, it is important to tailor training and communication 
methods to better meet the needs of different demographic groups, 
which can enhance their engagement and satisfaction with the 
training. For example, younger individuals might be more focused on 
achievements and competition, whereas older individuals might value 
personal development and skill improvement more.
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Exploring the impact of physical 
exercise on mental health among 
female college students: the 
chain mediating role of coping 
styles and psychological 
resilience
Longan Cao 1†, Xiaorong Ao 1,2†*, Zhirong Zheng 1, Zhengban Ran 1 
and Jun Lang 1*
1 School of Physical Education, Southwest University, Chongqing, China, 2 Teaching and Research 
Association, Liupanshui Middle School, Guizhou, China

Background: Female college students are a high-risk group for psychological 
conflicts, and they are more likely to adopt negative coping styles under stress, 
which can lead to anxiety, depression, and other psychological problems, as 
well as pose hidden threats to the healthy development of school education 
and social work. Although physical exercise is an important means of effectively 
alleviating the psychological health of female college students, and there may 
be  a close relationship between coping styles and psychological resilience 
with physical exercise and psychological health, specific ways to promote the 
psychological health of female college students by influencing their coping 
styles and enhancing their psychological resilience have yet to be explored.

Methods: The present study employed a cross-sectional design to investigate 
a sample of Chinese undergraduate female college students. A total of 659 
participants were recruited during the second half of the 2023–2024 academic 
year, and they all completed assessments including the Physical Activity Rating 
Scale, College Mental Health Scale, Brief Coping Styles Questionnaire, and 
Psychological Resilience Scale. Subsequently, descriptive statistics were utilized 
to analyze the obtained reliable data.

Results and conclusion: The study revealed two significant correlations 
among female college students, namely the associations between physical 
exercise, coping styles, psychological flexibility, and mental health. Specifically, 
physical exercise exhibited a positive relationship with positive coping styles 
and psychological resilience while displaying a negative association with 
negative coping styles and mental health. Moreover, psychological resilience 
demonstrated a positive correlation with positive coping styles but displayed 
negative relationships with both negative coping styles and mental health. 
Additionally, there was a negative relationship observed between positive 
coping styles and mental health. Furthermore, it was found that physical 
exercise significantly impacted the mental health of female college students in 
a detrimental manner; meanwhile, coping styles and psychological resilience 
played crucial mediating roles in linking physical exercise to mental health 
outcomes. Ultimately, our mediation model sheds the underlying mechanisms 
through which physical exercise predicts mental health levels among female 
college students; these findings underscore the importance of promoting 
physical exercise as an effective means to enhance overall well-being.
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1 Introduction

Good mental growth encompasses achieving developmental and 
emotional milestones, acquiring healthy social skills, learning positive 
coping mechanisms, and effectively managing setbacks. In contrast, 
individuals with poor mental health may exhibit deficiencies in 
academic performance, behavioral regulation, or emotional stability, 
leading to distress and difficulties in daily life (Torio et al., 2015). 
Previous research has indicated that female college students exhibit 
higher levels of mental health issues compared to their male 
counterparts (Pierceall and Keim, 2007; Brougham et  al., 2009), 
primarily stemming from academic workload and familial pressures 
(Tang et al., 2018). Academic stress is mainly derived from heightened 
sensitivity toward experiments and papers that fail to meet 
expectations (Levecque et al., 2017), while dissatisfaction in personal 
lives contributes to the accumulation of anxiety. Female college 
students belong to a transitional group between student life and future 
career or homemaking responsibilities, thus exacerbating conflicts 
arising from multiple roles and subsequently intensifying their mental 
health problems (Yuan et al., 2009). Consequently, chronic anxiety 
and depression can significantly impact students with physical and 
mental impairments by diminishing their academic achievements, 
reducing their quality of life, straining relationships, and causing other 
issues (dos Santos et al., 2016; WHO, 2021; Mohamed et al., 2024). 
Moreover, this condition poses a particular challenge for college 
students as it jeopardizes the conducive development of their 
environment (Robins et  al., 2017). Taken together, these issues 
underscore the imperative for continuous research endeavors aimed 
at promoting the prevention and amelioration of mental illnesses, 
thereby circumventing detrimental consequences at individual, 
institutional, and societal levels. This is of significant importance in 
alleviating the internal conditions of female college students under 
psychological pressure.

Previous studies have identified two strategic objectives for the 
prevention and mitigation of mental health issues among college 
students. One objective is to enhance the efficacy of mental health 
training services provided by educational institutions (Berzin et al., 
2011; Solomon et al., 2012; Song et al., 2024), while the other is to 
cultivate positive personal attributes, such as heightened health 
consciousness and a sense of life’s purpose (López-Benavente et al., 
2018; Zhang L. et al., 2024; Zhang J. R. et al., 2024; Guo et al., 2024). 
Despite extensive discussions on the correlation between negative 
emotions, life stress, sleep deprivation, and mental well-being in 
existing literature (Chang, 2006; Tartar et al., 2015; Li et al., 2022), no 
scholars have yet explored the relationship between physical activity, 
coping mechanisms, psychological resilience, and mental health 
specifically among female college students. Therefore, this study aims 
to address this research gap.

The term “physical exercise” refers to structured and repeatable 
physical activities that are designed to improve physical fitness and 
promote overall health (Caspersen et al., 1985). Such engagement in 
physical activity not only enhances sleep quality and alleviates the 
physical and mental fatigue induced by stress and anxiety (Mu et al., 

2024), but also boosts workplace performance (Leavell et al., 2019). 
Since each of these gains can contribute to the development of good 
mental health, several studies have directly investigated the impact of 
physical exercise on it. For instance, certain studies have demonstrated 
that engaging in high-intensity physical activity is effective in reducing 
the incidence of depression (Munz et  al., 2021). Another study 
revealed that low-intensity aerobic dance exercise can effectively 
enhance self-esteem and mental health levels among various 
populations, including women, female physicians, and other 
demographic groups (Johar et al., 2015; Arfanda et al., 2022; Liu et al., 
2022). Furthermore, it has been shown to alleviate symptoms of 
anxiety in adults (Johar et al., 2012). Although schools are recognized 
as ideal settings to promote physical exercise, reduce poor mental 
health and increase adolescent well-being (Morton et al., 2015; ISPAH, 
2020), and the significant increase in academic research on interest 
and participation in women’s sports (Beisecker et al., 2024), a paucity 
of evidence exists that synthesizes the impact of typical school 
provision of physical education, physical activity and sports. 
Importantly, the school students are facing mental health issues, and 
their performance is not improving in China (Wang et al., 2021). 
Therefore, this study examined the effects of physical exercise on 
mental health in a sample of Chinese female college students.

While physical exercise has the potential to directly enhance the 
mental health of female college students, it is crucial to consider 
whether other variables mediate this occurrence. Previous studies 
have tentatively concluded that coping styles play a significant 
mediating role in the relationship between physical exercise and 
psychological well-being among college students (Haycock et  al., 
2020). Intuitively, coping represents an individual’s fundamental 
response to stress, involving cognitive and behavioral efforts to 
appropriately address problems when external or internal demands 
exceed their capacity (Bolger, 1990). The development of relevant 
theoretical frameworks reflects that students’ mental health predicts 
their choice of coping styles (Yang et al., 2022). Therefore, considering 
the positive impact of coping styles on students’ mental health, 
physical exercise can be utilized as a means to promote positive coping 
strategies. For instance, evidence suggests that college students who 
regularly engage in physical exercise demonstrate greater initiative in 
dealing with stress and challenges (Zhang L. et  al., 2024; Zhang 
J. R. et al., 2024). Consequently, positive and rational coping styles are 
typically more effective in alleviating negative emotions and reducing 
the psychological burden associated with stress (Zhou et al., 2019).

In the context of campus life, college students inevitably encounter 
stress and setbacks that require a strong psychological resilience to 
foster personal growth. Within this framework, psychological 
resilience is defined as individuals’ capacity to adapt positively to life 
circumstances and restore favorable conditions even in the face of 
adversity and stressful events (Fletcher and Sarkar, 2013; Sisto et al., 
2019). Existing evidence suggests that psychological resilience may 
play a pive in promoting mental health by exhibiting positive 
associations with levels of psychological well-being and acting as a 
protective factor in mitigating the direct relationship between 
perceived stress and psychological distress (Yamada et  al., 2017; 
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Lara-Cabrera et al., 2021). Meanwhile, the level of physical exercise 
among college students seems to be a variable factor that predicts their 
psychological resilience. Participating in moderate physical activities 
can effectively improve the psychological resilience and mental well-
being of college students (Belcher et  al., 2021), thereby positively 
contributing to the development of mental toughness among female 
college students during challenging times.

Although the literature suggests that coping modes and resilience 
independently influence the relationship between physical exercise 
and mental health, these factors may also be linked together. Indeed, 
many studies have focused on this connection. For instance, 
individuals who employ positive coping strategies demonstrate 
effective problem-solving skills, thereby enhancing their psychological 
resilience (Laird et al., 2019). Case studies have also illustrated that the 
utilization of positive coping mechanisms not only fosters favorable 
growth in psychological resilience but also acts as a moderator for the 
impact of other cognitive-behavioral factors on psychological 
resilience (Zhang et  al., 2023). Additionally, heightened levels of 
psychological resilience contribute to emotional regulation, 
adaptability, and flexibility among female college students, facilitating 
the adoption of more adaptive coping styles to address challenges and 
ultimately improving their overall psychological well-being (Wu et al., 
2020). As such, it is reasonable to suggest that physical exercise can 
influence psychological resilience and subsequently impact mental 
health by modulating coping styles.

Demographic variables (e.g., grade, specialty, place of origin, and 
whether they are only children or not) have been extensively examined 
in previous mental health research (Khumalo et al., 2011). However, 
current studies primarily focus on secondary school students, left-
behind children, and college students with limited attention given to 
female college students. Therefore, this study specifically concentrates 
on the mental health of female college students. In summary, 
we constructed a mediation hypothesis model to examine diverse 
mechanisms through which physical exercise impacts mental health. 
In this regard, our aim is to incentivize university campus 
administrators to provide effective exercise strategies for enhancing 
the mental well-being of female college students. We  established 
physical exercise as the independent variable, mental health as the 
dependent variable, and coping style and psychological resilience as 
mediating variables among female college students.

Based on this, we posited the following hypothesis: (1) physical 
exercise can enhance the mental well-being of female college students; 
(2) coping styles act as a mediator in the relationship between physical 
exercise and mental health among female college students; (3) 
psychological resilience mediates the impact of physical exercise on 
the mental well-being of female college students; (4) coping styles and 
psychological resilience as a chain mediating the effects of physical 
exercise on the mental health of female college students.

2 Materials and methods

2.1 Participants and procedure

The survey employed the principle of random sampling to select 
female college students from Chongqing universities as the target 
population. Freshmen and sophomores completed questionnaires 
during their respective physical education classes, which were 

administered by instructors and collected on-site. The standardized 
online forms will be completed by a randomly selected sample of 
junior and senior students. A total of 700 female college students 
agreed to participate in our study. With typical completion rates, it 
took approximately 20 min for participants to fill out the 
questionnaires. After excluding missing data and invalid responses, 
the final sample consisted of 659 participants (94.14%), The 
participants’ age ranged from 18 to 23 years, with a mean age of 
19.30 years; categorized by academic year, there were 198 freshmen, 
207 sophomores, 119 juniors, and 135 seniors; based on place of 
origin, there were 385 rural students and 274 urban students; with 
regard to majors, there were 412 social sciences majors and 247 
natural sciences majors.

Informed consent was obtained from all participants for this 
survey, and the research team provided them with corresponding 
souvenirs upon completion. This survey protocol has been approved 
by the Ethics Committee of Southwest University Human and adheres 
to the Helsinki Declaration of Ethical Standards.

2.2 Materials

2.2.1 Physical exercise
We selected the revised Physical Activity Rating Scale-3 (PARS-3) 

due to its robust reliability and validity in a Chinese school context 
(Liang, 1994; Lin et al., 2022). This scale evaluates physical exercise 
engagement among female college students across three dimensions: 
intensity, duration, and frequency, with each dimension rated on a 
5-point scale (1–5). The score for physical activity participation is 
calculated as intensity multiplied by (duration minus one) multiplied 
by frequency, resulting in a score ranging from 0 to 100. A score of 
≤19 indicates low exercise level, while scores between 20 and 42 
indicate medium exercise level, and scores ≥43 indicate high exercise 
level. This scale has been proven to be reliable in previous experiments 
(Duan et  al., 2022; Fu et  al., 2023), and in the current study, it 
demonstrates good validity without any modifications. The average 
values for activity intensity, duration, and frequency are 3.35, 3.67, and 
2.82 respectively (SD=0.89, 0.72, 0.86). The Cronbach’s alpha 
coefficient is 0.78, indicating that participants actively engage in 
daily exercise.

2.2.2 Coping styles
The Simplified Coping Styles Questionnaire (SCSQ), a 20-item 

scale developed by Xie (1998), was selected to evaluate an individual’s 
coping strategies and methods for managing stress and difficulties. A 
4-point scale (0 = not used, 3 = often used) was employed. The total 
score for positive coping ranged from 0 to 36; higher scores indicated 
more effective coping mechanisms. The scale has previously been 
validated and demonstrates robust reliability and validity (Chen et al., 
2018; Miao et al., 2021). In this study, the questionnaire demonstrated 
good reliability and validity with a Cronbach’s alpha coefficient of 0.88.

2.2.3 Psychological resilience
We chose the Chinese version of the revised CD-RISC scale (Yu 

and Zhang, 2007), which is widely used to assess individuals’ 
psychological resilience. This scale consists of 25 items that cover 
dimensions such as optimism, strength, and resilience. These items are 
rated on a 5-point scale ranging from “0 = never” to “4 = always,” with 
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higher scores indicating greater psychological resilience. The scale has 
been validated for reliability and validity in previous experiments with 
Chinese populations (Wang et  al., 2023). In the current study, 
we formally assessed the scale’s reliability, which yielded a Cronbach’s 
alpha coefficient of 0.90.

2.2.4 Mental health
We utilized the Chinese College Student Mental Health Scale 

(CCSMHS) to evaluate the prevailing mental health issues among 
Chinese college students and quantify the level of psychological 
distress experienced by this demographic (Zheng et al., 2005). After 
consulting with experts from the Department of Psychology and 
engaging in discussions and exchanges, we obtained test indicators 
that are aligned with the mental well-being of college students. The 
consensus among teachers was that the CCSMHS scale effectively 
measures the level of mental health in this population. Comprising 
12 dimensions and a total of 104 entries for psychological 
symptoms, participants need to rate their frequency of experiencing 
specific symptoms over the past month on a 5-point scale: 1 = never, 
2 = occasionally, 3 = sometimes, 4 = often, and 5 = always; lower 
scores indicate better mental health status. The scale exhibits 
excellent reliability and validity, as evidenced by a Cronbach’s alpha 
coefficient of 0.92, which aligns well with the measurement tools 
employed for assessing the mental health of Chinese 
college students.

2.3 Data analysis

The data analysis was performed using SPSS 26.0 and the Process 
3.5 plugin for SPSS. Firstly, the reliability and validity of the scales 
measuring exercise level, coping styles, psychological resilience, and 
mental health among college students were validated through the 
KMO test and Cronbach’s alpha coefficient. Secondly, a common 
method bias test was conducted on the sample data to ensure data 
quality reliability. Thirdly, Pearson’s bivariate correlation analysis and 
linear regression analysis were employed to examine relationships 
between all variables. Finally, Model 6  in the process 3.5 plugin 
program was utilized to explore comprehensively the predictive role 
of exercise on mental health among female college students while 
revealing a chain-mediated effect of coping strategies and 
psychological resilience in influencing mental health through exercise. 
A self-selected sampling method with 5,000 samples was chosen to 
obtain robust standard errors along with a 95% bias-corrected 
confidence interval (CI). If CI does not include zero, it indicates 
significant mediation effects (DiCiccio and Efron, 1996).

3 Results

3.1 Common method bias tests

As the data in this study were collected through questionnaire 
distribution and the survey respondents share a single nature, there is 
a potential for common method bias. Therefore, we  conducted 
Harman’s single-factor test on the 34 factors extracted from the data 
and found that the maximum factor variance explained was 30.74%, 
which is below the critical value of 40% (Podsakoff et al., 2003; Zhou 

and Long, 2004). Thus, we  conclude that no significant common 
method bias is present in our survey data.

3.2 The relationships between physical 
exercise, coping styles, psychological 
resilience, and mental health

In this part, the Pearson correlation analysis was employed in 
this section to thoroughly investigate the associations among the 
four variables of physical exercise, coping style, psychological 
resilience, and mental health. As shown in Table  1, all variables 
exhibited significant pairwise correlations (p < 0.01) within the 
surveyed sample. A noteworthy positive correlation was observed 
between physical exercise and both positive coping styles and 
psychological resilience, while a significant negative correlation was 
found with negative coping styles and psychological well-being. 
Furthermore, a substantial positive association emerged between 
positive coping styles and psychological resilience, accompanied by 
a notable negative relationship with negative coping styles and 
psychological well-being. Additionally, a marked inverse correlation 
existed between negative coping styles and psychological resilience, 
while displaying a significant positive connection with psychological 
well-being. Lastly, a considerable adverse association was identified 
between psychological resilience and mental health. Furthermore, 
there is a significant correlation (p < 0.01) between activity intensity, 
duration, and frequency with physical exercise from various aspects 
of self-exercise. Among them, the strongest correlation exists 
between activity intensity and physical exercise. This indirectly 
confirms the effectiveness of sports activities in alleviating mental 
health problems.

In conclusion, the results indicate that female college students 
with higher levels of physical exercise, positive coping strategies, and 
psychological resilience tend to have lower scores on the Chinese 
College Students’ Mental Health Scale (CCSMHS), which reflects 
good mental health. This indirectly demonstrates the positive impact 
of physical exercise on individuals’ mental well-being.

In order to further ascertain the relationship between variables, 
we conducted a collinearity diagnosis experiment on physical exercise, 
coping strategies, and psychological resilience among female college 
students. The data reveals that all coefficients for variable conditions 
are below 30 (4.566, 12.532, 23.583), VIF is less than 5 (1.339, 1.483, 
1.822), and tolerance exceeds 0.3 (0.992, 0.894, 0.827), indicating the 
absence of any collinearity issues and enabling subsequent tests to be 
carried out.

3.3 Mediated effect test: the effects of 
physical exercise on mental health

Based on the previous hypotheses, physical exercise was 
designated as the independent variable, while mental health served as 
the dependent variable. Coping styles and psychological resilience 
were identified as mediator variables. To examine the mediating 
effects of the overall sample and different coping styles, we employed 
Model 6 (Process 3.5 plug-in in SPSS) using the Bootstrap method to 
establish a chain mediation model. The analysis of both the overall 
sample and samples with different coping styles revealed that physical 
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exercise not only had a significant direct effect on mental health but 
also demonstrated significant mediation effects through three indirect 
pathways: path 1 (physical exercise → coping styles [total/positive/
negative] → mental health), path 2 (physical exercise → psychological 
resilience → mental health), and path 3 (physical exercise → coping 
styles [total/positive/negative] → psychological resilience → mental 
health). All three paths exhibited noteworthy mediating effects. The 
details can be  found in Table 2. The mediation model paths were 
derived by combining the results of the sample analyses mentioned in 
Figures 1–3. The aforementioned findings indicate that the coefficients 
of each path have reached statistical significance.

In summary, the findings underscore the significant chain-
mediated impact of physical exercise on mental health through its 
influence on coping styles and psychological resilience. This 
substantiates that physical exercise not only directly affects mental 
health but also modulates an individual’s coping strategies and fosters 
psychological resilience, thereby indirectly influencing overall mental 
well-being.

4 Discussion

This study investigated the mechanistic role of physical exercise in 
mental health among female college students, using coping style and 
psychological resilience as mediating factors to construct an 
intermediate model.

Firstly, we  confirmed in this study that physical exercise is a 
significant predictor of mental health among female college students. 
Physical exercise can directly and negatively impact the mental health 
of female college students, this finding aligns with previous research 
results (Zhang and Min, 2022). Thus, it lends support to the 
H1 hypothesis.

In conjunction with previous research findings, engagement in 
physical exercise has been shown to effectively mitigate social 
withdrawal and aggression among female college students (Liu 
F. Y. et  al., 2024; Liu M. et  al., 2024), alleviate negative emotions, 
enhance frustration coping abilities through exercise-induced 
pleasure, and foster their social and academic adaptability (De Moor 
et al., 2006; Conradsson et al., 2010; Fitzgerald et al., 2012; Ligeza 
et  al., 2019). Furthermore, aerobics and basketball exercises are 
particularly well-suited for the age group of female college students. 
Deeper analysis can be  understood as rhythmic exercises with 
equivalent intensity demonstrate greater efficacy in alleviating feelings 
of inferiority compared to non-rhythmic exercises (Zhang and Min, 

2022). Hence, it can be  inferred that sports have the potential to 
alleviate tension and promote psychological well-being among female 
college students. However, when designing physical exercise programs 
for this population, careful consideration should be given to selecting 
appropriate sports activities and determining optimal exercise dosage 
in order to facilitate the accumulation of positive experiences and 
subsequently promote holistic development by harnessing physical, 
mental, and social resources.

In addition to examining the direct effects, we also investigated the 
indirect effects of the relationship between physical exercise and 
mental health. The study provided evidence for a significant correlation 
between physical exercise and individuals’ coping styles. Specifically, 
as the intensity, duration, and frequency of physical exercise increased, 
individuals were more likely to adopt positive coping styles; conversely, 
a negative correlation with negative coping styles was observed (Sheng 
et al., 2018; Liu F. Y. et al., 2024; Liu M. et al., 2024). These findings are 
consistent with previous research outcomes. Therefore, our findings 
demonstrate that coping styles play a mediating role in the association 
between physical exercise and mental health, thus supporting H2. On 
one hand, engaging in physical exercise aids in boosting metabolism, 
enhancing oxygen supply to the brain, and stimulating hormones such 
as dopamine (Berse et al., 2015). This fosters cognitive agility and 
facilitates effective problem-solving when confronted with challenges. 
On the other hand, individuals exhibiting positive coping styles 
demonstrate superior regulation of stress responses (Kocot and 
Goodman, 2003), thereby assisting in alleviating psychological burdens 
(Lee et al., 2021). Given limited research on the specific impact of 
coping styles on mental health issues among female college students, 
our findings further reinforce the established correlation between these 
factors. The above points clearly demonstrate that coping styles play a 
crucial role in bridging the gap between physical exercise and mental 
health. It is recommended that campuses implement targeted 
interventions, such as specialized counseling courses, tailored exercise 
programs, and effective emotional management strategies. These 
measures can effectively enhance psychological resilience and foster 
positive coping mechanisms among female university students.

Based on data from indirect pathway 2, the results indicate a 
significant specific indirect effect of “physical exercise → psychological 
resilience → psychological well-being.” This suggests that physical 
exercise not only directly predicts but also indirectly promotes 
psychological well-being through its mediating role in enhancing 
psychological resilience (Wiedenman et al., 2023). These findings align 
with previous research and support hypothesis H3. Previous studies 
have demonstrated that female college students may be more inclined 

TABLE 1 Correlation coefficients between the study variables.

Variables M SD 1 2 3 4 5 6 7 8 9

1 Physical exercise 21.56 11.77 1

2 Activity intensity 3.35 0.89 0.86** 1

3 Activity time 3.67 0.72 0.78** 0.48** 1

4 Motion frequency 2.82 0.86 0.77** 0.55** 0.43** 1

5 Coping styles 40.68 7.45 0.35** 0.25** 0.22** 0.26** 1

6 Positive coping styles 31.56 6.78 0.52** 0.50** 0.47** 0.56** 0.59** 1

7 Negative coping styles 9.12 5.74 −0.41** −0.45** −0.48** −0.48** 0.36** −0.55** 1

8 Psychological resilience 79.87 19.17 0.56** 0.41** 0.46** 0.56** 0.57** 0.88** −0.64** 1

9 Mental health 189.54 35.69 −0.55** −0.67** −0.51** −0.55** −0.42** −0.82** 0.87** −0.61** 1
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FIGURE 1

Model showing the mediating roles of coping styles and psychological resilience in the relationship between physical exercise and mental. ***p < 0.001.

than male students to rely on physical exercise for boosting their levels 
of psychological resilience. This difference can be attributed to the fact 
that male students often associate masculinity and interpersonal styles 
with sports, which directly contribute to improving their overall 
mental well-being (Chen et al., 2022). While resilience models for 
female college students emphasize the importance of promoting 
factors such as competence, self-efficacy, parental support and adult 
mentoring to develop resilience, many of these factors are already 
present in sports environments (Fergus and Zimmerman, 2005). 
These elements are essential for cultivating exercise-related 
psychological need satisfaction (PNSE), which includes competence, 
autonomy and relatedness (Deci and Ryan, 2008). Ensuring a 
multifaceted and suitable environment is crucial to safeguarding the 
mental health of female university students. Therefore, resilience, as a 
protective factor for mental health, can be assessed through sports to 
gradually increase the level of mental resilience among female college 
students. This will enable them to better resist corresponding pressures 
and face challenges and adversities in their lives calmly. Additionally, 
it can help them subconsciously change negative cognitive styles and 
effectively regulate their negative emotions, ultimately leading to an 
improvement in their overall mental health.

Finally, this study revealed the mediating role of coping styles 
and psychological resilience in the relationship between physical 
exercise and psychological well-being, thus confirming the validity 
of hypothesis H4. Although there is no previous direct evidence 
linking perceptions to physical exercise, coping styles, psychological 
resilience, and mental health among female college students, several 
studies have demonstrated that physical exercise has a positive 
impact on emotions (Brett et  al., 2016). When individuals 
experience positive emotions, they are more likely to make 
optimistic judgments and choices (Blanchette and Richards, 2010), 
leading to more effective coping responses. This explains the 
positive predictive effect of physical exercise on coping styles. 
Furthermore, individuals with positive coping styles tend to hold 
favorable attitudes toward life events or academic stressors (Horwitz 
et al., 2010), thereby moderating mental stress levels and enhancing 
psychological resilience. Consequently, their psyche becomes more 
resilient and optimistic (Laird et al., 2019). In conclusion, based on 
the aforementioned studies, we  believe that promoting regular 
physical exercise among female college students can optimize their 
coping styles while enhancing psychological resilience and 
improving stress resistance levels for better overall mental health 

TABLE 2 Summary of the mediating effect of physical exercise on the psychological well-being of female college students.

Path Total Positive coping style Negative coping style

Effect 
size

SE 95%CI Effect 
size

SE 95%CI Effect 
size

SE 95%CI

Total mediating effect −0.0154 0.0009 −0.0161, −0.0130 −0.0154 0.0009 −0.0161, −0.0130 −0.0154 0.0009 −0.0161, −0.0130

Direct effect −0.0089 0.0006 −0.0083, −0.0064 −0.0069 0.0006 −0.0063, −0.0044 −0.0079 0.0006 −0.0073, −0.0054

Total indirect effect −0.0065 0.0008 −0.0088, −0.0065 −0.0085 0.0008 −0.0098, −0.0086 −0.0064 0.0008 −0.0087, −0.0076

Indirect 1 −0.0009 0.0004 −0.0015, −0.0003 −0.0055 0.0007 −0.0065, −0.0062 −0.0017 0.0005 −0.0038, −0.0016

Indirect 2 −0.0043 0.0008 −0.0060, −0.0003 −0.0009 0.0005 −0.0007, −0.0003 −0.0033 0.0007 −0.0028, −0.0009

Indirect 3 −0.0013 0.0004 −0.0013, −0.0009 −0.0021 0.0006 −0.0026, −0.0018 −0.0013 0.0007 −0.0034, −0.0003

Ind1: physical exercise → coping styles [total/positive/negative] → mental health; Ind2: physical exercise → psychological resilience → mental health; Ind3: physical exercise → coping styles 
[total/positive/negative] → psychological resilience → mental health.
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outcomes. This provides valuable practical insights for addressing 
mental health issues faced by female college students.

5 Limitations and prospects

Based on the correct proof assumed in this article, we  suggest 
encouraging female college students to participate in group sports 
activities during physical training. This will help foster positive 
interpersonal relationships and provide a healthy outlet for venting 
frustrations. In terms of physical education teacher training, efforts 
should be made to acquire comprehensive knowledge about mental 
health and purposefully strengthen psychological guidance through 
various sports activities. As for curriculum arrangements, it is 
recommended that female college students engage in low-intensity 
exercises such as recreational volleyball, jogging, or Tai Chi for 

approximately 1 h per day or participate in moderate- to high-intensity 
exercises like running, swimming, or tennis 3–5 times a week with 
sessions lasting around half an hour. In terms of promotional strategies, 
we should utilize the internet to share diverse examples of extracurricular 
sports activities and enhance the psychological well-being of individuals 
across different schools through unique and enjoyable approaches.

Although our study has enhanced the academic understanding of 
the relationship between physical exercise and mental health among 
female college students, there are certain limitations. Firstly, in terms of 
variable selection, this study did not comprehensively encompass 
numerous factors influencing physical exercise and mental health among 
female college students. In future studies, a comprehensive analysis can 
be conducted by expanding the range of variables, introducing new 
measurement methods or tools, considering both external environmental 
factors and individual characteristics comprehensively, and integrating 
existing research findings. For example, based on previous authors’ 

FIGURE 2

Model showing the mediating roles of positive coping styles and psychological resilience in the relationship between physical exercise and mental. ***p < 0.001.

FIGURE 3

Model showing the mediating roles of negative coping styles and psychological resilience in the relationship between physical exercise and mental. ***p < 0.001.
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conclusions, attempts have been made to incorporate mediating variables 
such as social support, life satisfaction, and self-efficacy to explore the 
correlations between various factors in order to broaden measures for 
improving mental health. Secondly, the survey sample in this study only 
includes a subset of female college students from Chongqing colleges and 
universities with a small sample size which hampers its ability to fully 
reflect the overall situation; thus reducing generalizability and analytical 
efficacy of the findings. In future research endeavors, data selection 
should be expanded to include more regions and student grades for 
survey research to ensure diversity and representativeness within the 
sample. Finally, in terms of research methodology, this study utilized a 
cross-sectional design to examine the superficial associations among 
variables. However, potential recall bias might have affected data 
accuracy and hindered causal inference due to the use of an outdated 
survey scale that required respondents to recall information during 
completion. For future studies, we  will consider implementing a 
longitudinal intervention experimental design or incorporating both 
longitudinal and cross-sectional approaches for an extended follow-up 
period in order to obtain a more comprehensive understanding of the 
dynamic relationship between physical exercise and mental health.

6 Conclusion

This study investigated the associations between physical 
exercise, coping styles, psychological resilience, and mental health 
in female college students. Physical exercise demonstrated a 
positive correlation with positive coping styles and psychological 
resilience while showing a negative correlation with negative 
coping styles and mental health. Psychological resilience exhibited 
a positive association with positive coping styles and a negative 
association with negative coping styles as well as mental health. 
Additionally, positive coping styles displayed a negative 
relationship with mental health. The findings of this study also 
confirmed that physical exercise significantly impacted the mental 
health of female college students in an adverse manner. 
Furthermore, it was observed that coping style and psychological 
flexibility played an intermediary role in mediating the effects of 
physical exercise on mental health.
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Purpose: The present study aimed to explore the potential mediating role 
of negative physical sensation and experiential avoidance in the association 
between endurance exercise and exercise anxiety among university students.

Method: In this study, a questionnaire method was employed to conduct the 
Adolescent Athlete Non-Intellectual Factors Survey Scale on 1,200 college 
students. From this sample, 287 individuals with exercise anxiety were 
identified through an endurance exercise test and the Acceptance and Action 
Questionnaire (AAQ-II) subsequently administered as well as The Borg Rating of 
Perceived Exertion (RPE). Subsequently, statistical analyses including correlation, 
regression, and mediation were performed using SPSS26 as the analytical 
tool. Additionally, the bias-corrected nonparametric percentile Bootstrap 
method was used to test for the mediating effects and estimate the confidence 
intervals with 5,000 iterations, and the confidence interval (CI) was set at 95%. 
Finally, in AMOS24, a mediating construct was established by incorporating 
exercise anxiety as the dependent variable, endurance exercise behavior as 
the independent variable, and negative physical sensations and experiential 
avoidance as the mediating variables (R  =  0.619, R2  =  0.384). A path analytic 
procedure was employed to test the hypotheses while percentile bootstrap 
analysis was conducted to examine the indirect effects.

Results: The results show that endurance exercise negatively predicts negative 
physical sensations (β  =  −0.48, p  <  0.001), negative physical sensation positively 
predicts experiential avoidance (β  =  0.36, p  <  0.001) and exercise anxiety 
(β  =  0.40, p  <  0.001), and experiential avoidance positively predicts exercise 
anxiety (β  =  0.26, p  <  0.001).

Conclusion: There were significant correlations among endurance exercise, 
negative physical sensation, experiential avoidance and exercise anxiety. 
Endurance exercise affects exercise anxiety through two ways: (1) endurance 
exercise  →  negative physical sensation  →  exercise anxiety; (2) endurance 
exercise  →  negative physical sensation  →  experiential avoidance  →  exercise 
anxiety. Negative physical sensations and experiential avoidance play mediating 
and chain-mediating roles between endurance exercise and exercise anxiety.

KEYWORDS

endurance exercise, exercise anxiety, negative physical sensation, experiential 
avoidance, mediating effects
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Highlights

 • Negative physical sensation and experiential avoidance, as 
negative cognitive and emotional regulation methods, play an 
important role in behavior orientation and emotional disorders. 
These factors may elucidate the underlying mechanisms 
contributing to the onset and perpetuation of exercise anxiety.

 • Endurance exercise behaviors can regulate exercise anxiety 
through the way of physical sensation and emotion strategies, 
and negative physical sensation and experiential avoidance play 
a chain mediating role on exercise anxiety in endurance 
exercise behavior.

 • For sedentary individuals concerned about participating in 
endurance sports, it’s important to reduce their negative physical 
sensations during these activities, which can help alleviate their 
exercise anxiety and increase their participation in 
endurance exercise.

 • The interventions of exercise anxiety can reshape physical 
cognition and emotional experience by participating in exercise, 
eliminating negative beliefs and avoidance, promoting positive 
sensations and emotions through exercise behavior, ultimately 
reducing exercise anxiety.

1 Introduction

Although an increasing number of studies suggest that physical 
activity has a beneficial intervention effect on mental disorders such 
as anxiety and depression (de Moor et al., 2006; Lafer et al., 2023), 
applying these findings to promote mental health for patients with 
anxiety depression-related disorders and others can be challenging 
(Mason et al., 2019), because individuals with high levels of anxiety-
related traits (e.g., anxiety sensitivity) tend to report low levels of 
physical activity (Trigueros et al., 2022). Similarly, depression may 
result in reduced levels of physical activity (Endrigue et al., 2023). 
Brendon et  al. conducted a cross-sectional study employing 
multivariable logistic regression analysis on community-based data 
from 47 countries worldwide, revealing a significant positive 
correlation between low levels of physical activity and anxiety (Stubbs 
et  al., 2017). Consequently, despite the demonstrated benefits of 
physical activity/exercise in alleviating symptoms of depression and 
anxiety, a substantial proportion of individuals with mood and/or 
anxiety disorders do not engage in regular exercise (Pelletier et al., 
2017; Liu and Cao, 2022). Depressed individuals exhibited a lower 
participation rate in physical activity compared to those non-depressed 
ones (Dai et al., 2019).

People with anxiety tend to do less physical activity, because the 
physical sensations caused by physical activities such as sweating, 
muscle tension and increased heart rate, are considered to 
be  consistent with the physiological sensations of anxiety (Mckay 
et  al., 2010). For people with low physical activity and sedentary 
behavior, exercises, especially the endurance exercises, may make 
them more anxious however (Weinstein et al., 2015). Exercise can lead 
to depression and anxiety, because the physical sensations generated 
by physical activity may stimulate anxiety, causing them to fear 
physical activity as the result. Therefore, exercise is not only a potent 

anxiolytic, but also a source of anxiety (Mason et al., 2019). Exercise 
anxiety as a stress response is usually caused by an individual’s 
assessment of his own exercise capacity in a specific sports situation. 
Therefore, exercise anxiety is a trait or state response of individuals to 
sports stress situations. It is a series of cognitive assessment, physical 
arousal and behavioral responses caused by the individual’s perception 
of potential stress (Ford et al., 2017). It is considered to be a mental 
reaction aroused by physical activity participation, testing and 
competition situations, often accompanied by unpleasant emotional 
experience of the exercise, which greatly affects participants’ 
performance on-the-spot and their physical activity participation in 
endurance exercise (Wang, 2004).

Anxiety sensitivity is a major risk factor for the development of 
anxiety symptoms among both adolescents and adults (Mclaughlin 
and Hatzenbuehler, 2009). It is reported that people with high anxiety 
and high anxiety sensitivity have lower levels of physical activity and 
exercise. There is a significant correlation between anxiety sensitivity 
and exercise frequency (Goodwin, 2003; Lanoye et al., 2022). The 
change in anxiety sensitivity precedes the change in depression caused 
by exercise. Changes in anxiety sensitivity mediate the beneficial 
effects of exercise on anxiety and depression (Smits et  al., 2008). 
Therefore, exercise may affect emotional disorders by affecting anxiety 
sensitivity (Broman-Fulks et  al., 2018). Individual’s beliefs in 
physically, psychologically and socially harmful consequences 
constitute the individual’s sensitivity to anxiety (Taylor, 1999). And, 
three lower-order factors measuring as physical concerns, 
psychological disorder concerns and social concerns constitute the 
secondary factor structure of anxiety sensitivity (Rodriguez et al., 
2004). Individuals’ concerns about physical dimensions are the key 
factors affecting panic and post-traumatic stress disorder (Zinbarg 
et al., 1997). Therefore, anxiety sensitivity in physical dimension can 
prospectively predict the subsequent development of anxiety 
symptoms and panic attacks (Boffa et  al., 2016). It has also been 
proven that emotions affected by physical sensation can predict the 
development and maintenance of anxiety in non-clinical samples 
(Mcwilliams and Asmundson, 2001; Stubbs et al., 2017). For sedentary 
people with low physical activity, physical activity, especially 
endurance exercise, maybe impact their exercise anxiety through the 
physical sensation of lower-order factors in anxiety sensitivity.

Therefore, we can surmise that the negative physical sensation 
(i.e., negative reactions to the physical sensations with exercise) is 
individual’s poor perception of one’s own physical health and 
exercise capacity, which may cause some psychological changes such 
as tension and anxiety. It is affected by potentially stressful 
situations, negative emotions and avoidance coping strategies, and 
has an important influence on individual emotion and behavior. 
Negative physical sensation refers to the perception and attitude 
toward one’s own physical health and exercise capacity under a 
specific stressful situation. It is caused by the emotional disorder 
under a stressful environment, which is the physical expression of 
the emotional disorder induced by the stressful environment. 
Negative physical sensation is closely related to emotional 
regulation. Avoidance coping strategies caused by negative physical 
sensation will reduce behavioral expression and lead to the increase 
of autonomic nerve activities such as respiration, heart rate, and skin 
electrical activity (Gross, 2002). Meanwhile, emotional regulation 
can change the negative physical sensation such as pain (Wang et al., 
2016). Hence, negative evaluations of physical sensations and 
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employment of avoidance coping strategies are strongly associated 
with heightened levels of tension and anxiety (Shin and 
Kemps, 2020).

In the stress situations, the avoidance strategy of cognition, 
emotion and behavior caused by negative evaluation of physical 
sensation and emotional disorder is called experiential avoidance. 
“Experiential avoidance refers to the tendency to engage in behaviors 
that function to avoid or escape from unwanted internal experiences, 
including thoughts, emotions, physical sensations and memories.” It 
is avoidance strategies and measures in cognition, emotions, and 
behavior, taken by individuals to deal with past negative memories in 
the context of stress (Hayes et  al., 1996). As a self-protection 
mechanism, experiential avoidance plays an important role in 
behavioral and mental health. However, the excessive experiential 
avoidance is believed to produce and maintain the development of 
psychopathology (Chawla and Ostafin, 2007). Therefore, experiential 
avoidance has a mediating effect on a variety of psychological 
disorders. For example, experiential avoidance and emotional disorder 
function as the mediating variables, subsequently cause changes in 
sensitivity of behavioral inhibition and post-traumatic stress disorder. 
Experiential avoidance, as a negative regulation strategy for emotions, 
constitutes a risk factor for psychological and behavioral disorders 
(Maack et al., 2012; Warnke et al., 2018).

Some studies indicated that the experiential avoidance mediates 
the relationship between anxiety sensitivity and eating disorders 
(Espel-Huynh et  al., 2019). In addition, experiential avoidance 
mediates the relationship between attachment anxiety and the 
frequency of paranoid idea. Experiential avoidance and difficulties 
engaging in goal-directed behavior mediate the relationship between 
the fear of cognitive decontrol, and publicly observable anxiety 
reactions and severity of depression symptoms. Experiential avoidance 
is more closely related to the development of severe depressive 
symptoms. Akbari examined four anxiety prediction models, and 
believed that experiential avoidance as an intermediary variable links 
different anxiety factors together and its explanation for anxiety of 
outcome variables is as high as 74%, and proposed the acceptance of 
internal experience as the theoretical basis for psychotherapy for 
generalized anxiety disorder (Akbari and Khanipour, 2018). Theories 
focusing on cognitive and motivational factors emphasize that 
individuals with anxious, depression tend to avoid behaviors (e.g., 
PA). This tendency limits positive experiences, reinforces inactivity, 
and contributes to the onset and maintenance of depression, that in 
turn prompts even more avoidance and thereby inactivity (Ottenbreit 
et al., 2014).

There is a close relationship between anxiety and behavioral 
inhibition guided by physical negative sensation and experience 
avoidance, and behavioral inhibition is the strongest predictor of 
anxiety. Therefore, negative physical sensation and experience 
avoidance, as negative cognitive and emotional regulation methods, 
play an important role in behavior orientation and emotional 
disorders. In addition, experiential avoidance mediates the 
relationship between attachment anxiety and the frequency of 
paranoid ideas (Castilho et  al., 2017); experiential avoidance and 
difficulties engaging in goal-directed behavior mediate the relationship 
between the fear of cognitive decontrol, and fear of publicly observable 
anxiety reactions and the severity of depression symptoms (Ghazanfari 
et  al., 2018). Experiential avoidance is more closely related to the 
development of severe depressive symptoms (Suzuki et al., 2018).

In spite of the current proliferation of research on promoting 
individuals’ mental well-being through sport and physical activity, 
yielding favorable outcomes, limited attention has been given to 
psychological interventions to enhance sport participation and 
performance among individuals with movement disorders. And the 
existing studies have not explored the underlying factors, such as 
mechanisms of impact and processes of participants’ anxiety about 
physical activity, especially forced endurance exercise. Consequently, 
it is crucial to investigate the mediating variables and influencing 
factors of exercise-induced anxiety in order to enhance engagement 
in physical activity among individuals with anxiety and depression, 
while simultaneously improving participants’ endurance performance. 
Results of the research can subsequently be utilized for intervening in 
psychological disorders among patients suffering from anxiety and 
depression. Therefore, it is imperative to investigate the factors, 
mechanisms, and maintenance of anxiety in physical activities, 
particularly endurance sports, among sedentary or exercise-anxious 
individuals. This research is crucial for health promotion and 
implementing exercise behavioral interventions, targeting individuals 
with anxiety and other mental health disorders. Furthermore, it holds 
significance in developing interventions to enhance their 
endurance performance.

Taken together, it is hypothesized that negative physical sensation 
and experiential avoidance play an important role as mediators in 
endurance exercise behaviors and exercise anxiety. To test this 
hypothesis, we investigate the association between exercise anxiety 
and endurance exercise behaviors, as well as negative physical 
sensations and experiential avoidance, among non-professionally 
trained college students. The purpose of this research is to construct 
an exercise anxiety model to illustrate the impact factors and 
mechanisms of participants’ exercise anxiety about physical activity, 
especially endurance exercise, to verify negative physical sensation as 
a mediating variables between endurance exercise behaviors and 
exercise anxiety.

2 Study tools and procedures

2.1 Participants

This study employs the cluster sampling method to select a sample 
of 1,200 students from two undergraduate colleges and Self-Reported 
Questionnaire of Non-Intelligent Factors for Young Athletes 
questionnaire test to test the anxiety tendency of these 
research participants.

Based on the results of a large-scale survey of Chinese adolescents 
conducted by Chinese scholar Zeng, it was shown that in “Self-
Reported Questionnaire of Non-Intelligent Factors for Young Athletes 
questionnaire test,” the mean value of the sports anxiety dimension 
scores of young athletes with physical fitness as their dominant sport 
is (14.34 ± 2.83) (Jianchuan and Meijuan, 2012). Taking into account 
that the study population is ordinary university students without any 
training background, we set the inclusion criteria for the sample with 
a tendency to exercise anxiety as the mean value plus one criterion 
(14.34 + 2.83). All participants engaged in endurance exercise must 
meet the condition of a heart rate surpassing 135 beats per minute in 
during exercise and an exercise duration exceeding 10 min per session 
less than once a week. A total of 287 freshmen and sophomores were 
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included, 192 females (66.9%) and 95 males (33.1%), with a mean age 
of 19.29.

2.2 Procedures

Differences in endurance running performance can be elucidated 
by three key factors: maximal oxygen uptake (VO2max), lactate 
threshold intensity, and running economy. In individuals previously 
untrained, aerobic high-intensity interval training (2–4 min at ≤100% 
of the speed associated with maximal oxygen consumption 
[VO2max]) enhances maximal oxygen uptake (VO2max) and 
augments endurance exercise performance. Conversely, for runners 
with training experience, higher-intensity interval training is 
imperative to attain the desired outcome (Gliemann et al., 2015). In 
terms of energy production, longer distance running exhibits a 
comparatively lower rate of energy production than shorter distances; 
for instance, the oxygen uptake cost for an 800 m run would 
be 95.4 rnl/kg/min, which significantly surpasses the maximal oxygen 
uptake capacity of a middle-distance runner. Consequently, middle-
distance runs spanning from 800 to 3,000 m and taking approximately 
2–10 min to complete rely on both aerobic and anaerobic energy 
systems (Brandon, 1995). The 800-m run has been demonstrated to 
primarily rely on aerobic capacity, specifically maximal oxygen uptake 
(VO2max), while approximately 40% of energy metabolism is 
contingent upon anaerobic energy metabolism (Craig and Morgan, 
1998). Hence, engaging in middle to long distance running events 
such as 800 m and 1,000 m can effectively stimulate both the aerobic 
and anaerobic energy systems.

Therefore, middle to long-distance running, such as 800 m and 
1,000 m, is efficacious in enhancing aerobic and anaerobic energy 
systems including maximal oxygen uptake (VO2max) and lactate 
threshold strength. These training modalities help improve 
cardiorespiratory fitness and lactate metabolism, and are extensively 
employed in endurance training and testing. In China, middle- and 
long-distance running (800 m for women and 1,000 m for men) is an 
important item in the national assessment of students’ physical fitness 
and health. However, individuals lacking a training background often 
experience heightened psychological stress due to physiological 
reactions such as physical fatigue, respiratory difficulties, and muscle 
soreness when engaging in 800 m and 1,000 m running.

All participants, who had previously completed a survey on 
exercise participation behaviors, completed the Self-Reported 
Questionnaire of Non-Intelligent Factors for Young Athletes, 
Acceptance and Action Questionnaire (AAQ-II), and The Borg Rating 
of Perceived Exertion (RPE) questionnaires 10 min prior to 
undergoing an endurance test (1,000 m for males and 800 m for 
females). The project was approved by the ethics academic committee, 
and all participants were given written informed consent.

2.3 Acceptance and action questionnaire 
(AAQ-II)

In 2004, based on Relational Frame Theory, Hayes compiled an 
Acceptance and Action Questionnaire-AAQ that incorporates 16 
questions to measure experiential avoidance and psychological 
inflexibility (Hayes et al., 2004). Later, in 2011, the second edition of the 

Acceptance and Action Questionnaire (AAQ-II) was formed by Bond 
and Hayes, “the mean alpha coefficient is 0.84 (0.78–0.88), and the 3- 
and 12-month test–retest reliability is 0.81 and 0.79, respectively” (Bond 
et al., 2011). AAQ-II is becoming a measuring tool widely used to 
evaluate experiential avoidance and psychological rigidity (Karademas 
et al., 2017), which was translated into Chinese by Cao Jing and Zhang 
Chunqing in 2013 and 2014, and tested for reliability and validity (Cao 
et  al., 2013). The Chinese version of the Acceptance and Action 
Questionnaire–II (AAQ-II) has “Adequate internal consistency 
reliability, test–retest reliability (one-month interval), factorial validity, 
and nomological validity with mindfulness, well-being, positive and 
negative affect/mood for both students and athletic samples.” The 
Chinese version of the AAQ-II may be a useful self-report measure of 
experiential avoidance in Chinese college students and Chinese athletes 
elite. AAQ-II is a 7-item single-dimensional questionnaire, adopting 
Likert’s 7-point scoring method, in which 1 means never and 7 means 
all correct. The test–retest reliability is 0.88, the higher the total score, 
the higher the degree of experiential avoidance and the lower the total 
score, the lower the degree of experiential avoidance (Zhang et al., 2014).

2.4 Self-reported questionnaire of 
non-intelligent factors for young athletes

The exercise anxiety subscale in the “Adolescent Athlete 
Non-Intellectual Factors Survey Scale” compiled by Chinese scholars 
Rong tunguo, Liu Yimin and others was used to measure the anxiety 
in the state of endurance exercise test. The subscale is composed of 
eight items, with test–retest reliability of 0.66 and a coefficient of 0.70 
(Liu, 2003).

2.5 Exercise behavioral questionnaire and 
modified Borg CR10 RPE scale

The Exercise Negative Physical Sensations Questionnaire was 
assessed by utilizing the Modified Borg CR10 RPE scale. The Borg 
Rating of Perceived Exertion (RPE) scale was developed by Swedish 
researcher Gunnar Borg in the 1960s, and it is commonly referred to the 
Borg RPE scale. RPE serves as an outcome measure for determining 
exercise intensity prescription and plays a crucial role in monitoring 
progress and selecting appropriate modes of exercise during endurance 
training. The Modified Borg CR10 RPE scale survey was employed to 
investigate the adverse physical sensations experience during the 
pre-endurance exercise stress state. This scale is particularly suitable for 
assessing specific physical sensations, such as muscle pain or pulmonary 
responses (Williams, 2017). The reliability of Borg RPE in rating exertion 
was ascertained through testing, which was utilized in numerous studies 
(Lamb et al., 1999). Skinner et al. discovered no significant differences 
in physiological and perceptual variables related to work intensity when 
comparing the workload presented randomly with those obtained 
during the progressive exercise test (Skinner et al., 1973).

2.6 Sample size estimation

The minimum sample size in the mediation model simulation was 
determined based on three criteria: parameter bias, 95% coverage, and 
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power. Additionally, the percentile Bootstrap method was employed 
to evaluate the sample size in the mediation model. Using Monte 
Carlo Power Analysis for Indirect Effects with a confidence interval of 
95%, alpha = 0.05, power = 0.8, and 5,000 replications (Select Number 
of Monte Carlo Draws per Replications), we  determined that a 
minimum sample size of 232 is necessary to achieve a power level 
of 0.80.1

According to Sim in a Monte Carlo simulation study to calculate 
the sample size, in the establishment of the Path Models, using the 
percentile Bootstrap method, under the assumption of partial 
intermediation, the Effect size is determined to be a medium amount 
of benefit (Effect size = 0.36) when the sample size required for 80, and 
the Effect size of the large and medium and small, the average of the 
sample sizes required for the three different Effect size levels was 227. 
For Structural Equation Models (SEM), the percentile Bootstrap 
method was used. The Effect size was determined as a moderate 
benefit (Effect size = 0.36) with a factor load of (Standardized factor 
loading) of 0.7. Assuming partial mediation, a sample size of 270 was 
deemed necessary. Similarly, Sim investigated 2,562 previous 
mediation model studies with a median sample size of 242 (Sim et al., 
2022). Considering the potential for loss of follow-up, a sample size of 
287 was determined for this study.

2.7 Data analysis

The data were collated and analyzed using SPSS 26.0 (IBM 
Corporation, New York, USA) statistical software. Tests for normality 
utilizing histograms and Q–Q plots indicated that the data exhibited 
conformity with a normal distribution. Descriptive statistics were 
employed to depict the demographics of the participants as well as the 
fundamental characteristics of endurance sport participation and 
statistics. Before regression analysis, it is assumed that all the 
independent variables and the dependent variable are the existence of 
a linear relationship, normal, independence, and equality of variance, 
and tested. Firstly, the linear relationship between the dependent and 
independent variables is initially demonstrated through a scatter plot. 
Subsequently, an analysis of the residual values using a histogram and 
goodness-of-fit test indicates their adherence to a normal distribution. 
The independence of error (residual) was verified by conducting a 
Durbin-Watson test (Durbin-Watson = 1.933). The Durbin-Watson 
statistic falls within the 0–4 range and is close to 2, indicating 
consistent data independence. The test for multicollinearity among 
variables, namely Experiential Avoidance (VIF = 1.114), Negative 
Physical Sensation (VIF = 1.310), and Endurance Exercise Behavior 
(VIF = 1.187), revealed that the VIF values for each variable were all 
below 5. Consequently, it can be inferred that there was no evidence 
of multicollinearity present. The histogram of residuals, in the 
meantime, exhibits a normal distribution with a mean close to 0 and 
a standard deviation close to 1 (representing a standard normal 
distribution), thereby indicating that the linearity assumption is met. 
The P–P plot further confirms the fulfillment of the normality 
condition. Consequently, this study satisfies the assumptions required 
for multiple linear regression.

1 https://schoemanna.shinyapps.io/mc_power_med/

Descriptive analyses were initially conducted, calculating and 
testing for significance of the Pearson correlations between the 
Endurance Exercise Behaviors score and the variables of Experiential 
Avoidance, Negative Physical Sensation and Exercise Anxiety in an 
exploratory analysis. Second, multiple regression analyses were 
performed. Three blocks of variables were entered as predictors in the 
analyses: (1) Endurance exercise behavior score; (2) negative physical 
sensation and (3) experiential avoidance questionnaire scales, which 
showed significant correlations with exercise anxiety in the preceding 
exploratory analysis (stepwise method). Based on the regression 
results and research hypotheses, we  identified endurance exercise 
behavior scores as the independent variable, negative physical 
sensations and experiential avoidance as mediating variables, and 
exercise anxiety as the dependent variable. To examine the 
relationships between these factors, a validated factor analysis (CFA) 
was conducted using AMOS 24.0 (Amos Development Corporation). 
We reported multiple indexes of fit including chi-square, goodness-
of-fit index (GFI), incremental-fit index (IFI), comparative-fit index 
(CFI), and root mean square error of approximation (RMSEA).

In order to enhance the precision of model parameter estimation, 
reduce variability caused by random sampling, improve stability, and 
minimize bias, a balanced approach was adopted in this study with 
5,000 bootstrap iterations. This choice ensures both computational 
efficiency and time constraints while yielding scientific results. 
Consequently, we employed a bootstrap sampling method with 5,000 
iterations to test the abovementioned mediation models. Statistical 
significance was determined at p < 0.05 level, and effect sizes for 
significant relationships were reported using eta square (η2) or partial 
eta square (ηp

2), along with their corresponding 95% confidence 
intervals (CI).

3 Results

3.1 Descriptive statistics and correlation 
analyses

A total of 287 freshmen and sophomores were coverage initiated, 
and the age distribution of the participants ranged from 17 to 24 years, 
with a mean age of 19.29, consisting of 192 females (66.9%) and 95 
males (33.1%). The mean ± standard deviation of height for female 
students was 161.526 ± 5.110 cm (mean ± SD), weight was 
56.849 ± 11.765 kg (mean ± SD), and the mean of BMI was 
21.780 ± 4.423 (mean ± SD). The mean ± standard deviation of height 
for male students was 173.547 ± 5.079cn (mean ± SD), weight was 
60.185 ± 13.144 kg (mean ± SD), and the mean of BMI was 
21.919 ± 4.346. Exercise Anxiety of all participants was 
17.2474 ± 5.8654 (mean ± SD). Experiential Avoidance was 
17.648 ± 6.7568 (mean ± SD), Negative Physical Sensation was 
7.0348 ± 0.83132 (mean ± SD), and Endurance Exercise Behavior was 
5.069 ± 1.384 (mean ± SD). Using gender as the grouping variable, 
independent sample t-tests were performed on negative physical 
sensation, experiential avoidance and exercise anxiety. The results 
showed that there was no significant difference between males and 
females in the following three aspects (Table 1).

Pearson correlation analysis indicates that the negative physical 
sensation was found to be  significantly positive associated with 
experiential avoidance (r = 0.308, p < 0.01, 95% Confidence Intervals, 
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95%CI = [0.200, 0.410]); The exercise anxiety was found to 
be significantly positive associated with negative physical sensation 
(r = 0.565, p < 0.01, 95%CI = [0.480, 0.639]) and experiential avoidance 
(r = 0.390, p < 0.01, 95%CI = [0.288, 0.484]); The endurance exercise 
was found to be  significantly negatively associated with negative 
physical sensation (r = −0.409, p < 0.01, 95%CI = [−0.501, −0.308]), 
exercise anxiety (r = −0.375, p < 0.01, 95%CI = [−0.471, −0.271]) and 
experiential avoidance (r = −0.093, p < 0.01, 95%CI = [−0.207, 0.023]) 
(Table 2).

3.2 Regression analyses

Taking exercise anxiety as the dependent variables, physical self-
feeling, experiential avoidance and endurance exercise behavior as 
three independent variables, three multivariable regression equation 
models were established, respectively. Nonparametric percentile 
Bootstrap with deviation correction was used to test the model (Fang 
and Zhang, 2012). As shown in Table 3, when the three independent 
variables of negative physical sensations, experiential avoidance and 
endurance exercise behavior were successively included in the model, 
the R of the model reached the maximum of 0.619, and the R2 of the 
model reached the maximum of 0.398. The predictive effects of the 
three dependent variables on exercise anxiety all reached a significant 
level. Negative physical sensation (β = 0.414, p < 0.001, ηp

2 = 0.155) and 
experiential avoidance (β = 0.246, p < 0.001, ηp

2 = 0.336) showed a 
positive predictive effect on exercise anxiety, while endurance exercise 
behavior negatively predicted exercise anxiety (β = −0.183, p < 0.01, 
ηp

2 = 0.122).

3.3 Examination of the proposed 
mediational model

Taking exercise anxiety as dependent variable, endurance exercise 
behavior, negative physical experience and experiential avoidance as 
independent variables, the model was constructed in AMOS24. The 
results showed that the model fitted well: x2 = 28.484; df = 11, x2/

df = 2.589; GFI = 0.972; AGFI = 0.929; NFI = 0.941; IFI = 0.963; 
TLI = 0.928; CFI = 0.962; RMSEA = 0.075, (Figure 1). Model fit was 
assessed by weighted least square mean (WLSM) and variance 
estimator, and compared using chi-square values, the comparative fit 
index (CFI), the Tucker-Lewis index (TLI), and the root-mean-square 
error of approximation (RMSEA). When the model satisfies the above 
indicators, it means that the model is well fitted, (RMSEA < 0.10, good 
model fit) (Breckler, 1990). x2/df < 2, the model is a very good fit. x2/df 
values greater than 2 and less than 5 are usually acceptable, (x2/df < 3, 
good model fit) (Marsh et al., 1988). Lower RMSEA values indicate 
better model fit (<0.10 = good model fit) (Steiger, 1990). Higher CFI 
and TLI values indicate better model fit (>0.95 = good model fit) 
(Breckler, 1990).

Figure 1 presents the path coefficients from the bootstrapped 
regression and mediation analyses for the effects of endurance 
exercise behaviors on exercise anxiety through a sequential path of 
negative physical sensation followed by experiential avoidance. The 
overall regression model examining the relationship between 
endurance exercise behaviors and exercise anxiety was statistically 
significant (R2 = 0.384, F1,283 = 58.70, p < 0.001). Specifically, endurance 
exercise behaviors significantly and negatively predicted negative 
physical sensation (β = −0.48, p < 0.001, η2 = 0.355, 95% confidence 
interval (CI): [0.109, 0.305]). Endurance exercise behavior will reduce 
the individual’s negative physical sensation. Negative physical 
sensation significantly and positively predicted experiential avoidance 
(β = 0.36, p < 0.001, η2 = 0.211, 95% confidence interval (CI): [0.000, 
0.126]). As the negative physical sensation increases, so does 
individual avoidance increases. Negative physical sensation and 
experiential avoidance significantly positively predicted exercise 
anxiety (β = 0.39, p < 0.001, η2 = 0.335, 95% confidence interval (CI): 
[0.242, 0.405]; β = 0.26, p < 0.001, η2 = 0.253, 95% confidence interval 
(CI): [0.086, 0.259]). Therefore, the increase in negative physical 
sensation and experiential avoidance will increase exercise anxiety. In 
this model, the direct effect of endurance exercise behaviors on 
exercise anxiety was statistically significant (β = −0.19, p < 0.001, 
η2 = 0.328, 95% confidence interval (CI): [0.079, 0.275]). Therefore, 
there is a partial mediating effect between endurance exercise 
behavior and exercise anxiety.

TABLE 1 Descriptive statistics and independent sample t-tests (N  =  287).

Woman Man t-test

Mean SD Mean SD t p

Experiential avoidance 17.552 6.741 17.842 6.818 −0.340 0.734

Exercise anxiety 17.609 5.842 16.515 5.874 1.487 0.139

Negative physical sensation 7.094 0.8260 6.916 0.8336 1.707 0.089

Endurance exercise behavior 4.833 1.246 5.547 1.528 −3.950 <0.001

TABLE 2 Correlation analysis between variables (2-tailed, N  =  287).

M SD 1 2 3 4

1. Negative physical sensation 7.035 0.8313 1 0.308** 0.565** −0.409**

2. Experiential avoidance 17.648 6.757 1 0.390** −0.093

3. Exercise anxiety 17.247 5.865 1 −0.375**

4. Endurance exercise behaviors 5.069 1.384 1

*p < 0.05, **p < 0.01. M, Mean; SD, Standard deviation.
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Three indirect effect paths were established, respectively. Path 1: 
Endurance exercise behavior → Negative physical 
sensations → Experiential avoidance → Exercise anxiety. Path 2: 
Endurance exercise behavior → Negative physical 

sensations → Exercise anxiety. Path 3: Endurance exercise 
behavior → Experiential avoidance → Exercise anxiety. The Bootstrap 
percentile method was used to test the statistical significance of the 
mediation effects. The Perform bootstrap sample size was 5,000 

TABLE 3 Hierarchical regression analysis examining negative physical sensation and experiential avoidance as mediators in the relationship between 
endurance exercise behaviors and exercise anxiety (N  =  287).

Model item (model 
templates)

Model summary Significant 
regression 
coefficient

95.0% confidence 
interval for B

Bootstrapinga 
BCa95% (Percentile 

confidence 
intervals)

R R2 F β t Lower Upper Lower Upper

Model1 Negative 

physical 

sensation

0.565 0.319 133.443*** 0.565 11.552*** 3.306 4.663 3.243 4.669

Model2 Negative 

physical 

sensation

0.609 0.371 83.613*** 0.491 9.921*** 2.777 4.152 2.734 4.186

Experiential 

avoidance

0.239 4.830*** 0.123 0.292 0.113 0.296

Model3 Negative 

physical 

sensation

0.631 0.398 62.481*** 0.428 8.112*** 2.187 3.657

2.187 3.657

Experiential 

avoidance

0.247 5.049*** 0.13 0.296

0.13 0.296

Endurance 

Exercise 

behaviors

−0.156 −3.088** −1.196 −0.353

−1.196 −0.353

Negative Physical 
Sensation

Experiential 
Avoidance

Experiential 
Avoidance

Endurance 
Exercise Behaviors

Exercise 
Frequency

Exercise 
Time

Exercise
Intensity

Participate 
Endurance

0.36***, η2=0.211

0.26***
η2=0.335

-0.48*** 
η2=0.355

0.39***
η2=0.335

C’= -0.19**, η2=0.328

C= -0.39***

0.64***

0.69***

0.72***

0.50***

0.11

FIGURE 1

The chain-mediated model. Standardized regression coefficients for tests of serial indirect effects of endurance exercise behaviors on exercise anxiety 
via negative physical sensation and experiential avoidance (standardized βs). Path1 EEB  →  NPS  →  EA  →  EAN, path coefficient −0.044, p <  0.001, indirect 
effect  =  11.19%. Path2 EEB  →  NPS  →  EAN, path coefficient −0.189, p  <  0.001, indirect effect  =  48.09%. Path3 EEB  →  EA  →  EAN, path coefficient 0.029, 
p  =  0.160, indirect effect  =  7.37%. Total indirect Effects  =  51.98%. EEB, Endurance exercise behaviors; NPS, Negative physical sensation; EA, Experiential 
avoidance; EAN, Exercise anxiety; Dashed lines represent non-significant paths, C  =  Total Effects, C′  =  Direct Effects; *p  <  0.05, **p  <  0.01, ***p  <  0.001.
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(Number of bootstrap samples), and the percentile position confidence 
interval was 95% (PC confidence level). The results are shown in 
Table 4.

The standard indirect effect value of path 1 was β = −0.044, 
p < 0.01, accounting for 11.19% of the total indirect effect. 
Bootstrap 95% confidence interval did not contain 0, indicating that 
the mediating effect was significant. The standard indirect effect value 
of path 2 was β = −0.189, p < 0.001, accounting for 48.09% of the total 
effect. Bootstrap 95% confidence interval did not contain 0, indicating 
that the mediating effect was significant. The standard indirect effect 
value of path 3 of endurance exercise behavior → experiential 
avoidance → exercise anxiety was β = −0.029, p > 0.05, accounting for 
7.37% of the total indirect effect, and the bootstrap 95% confidence 
interval of path 3 included 0, indicating that the mediating effect of 
this path was not significant.

Therefore, the negative physical sensations and experiential 
avoidance play a partial mediating effect in the influence of endurance 
exercise behavior on exercise anxiety. The standard mediation effect 
value is −0.204, and the explanation of the total mediation effect 
is 51.98%.

4 Discussion

The correlation analyses revealed a significant inverse relationship 
between endurance exercise behavior and negative physical 
sensations, as well as experiential avoidance in endurance sports. 
Additionally, a significant positive association was observed between 
negative physical sensations, experiential avoidance, and exercise 
anxiety. Regression analyses revealed a negative association between 
endurance exercise behavior and negative physical sensations as well 
as experiential avoidance. It was found that both negative body 
sensations and experiential avoidance positively predicted exercise 
anxiety. Therefore, the model suggests that negative physical 
sensations and experiential avoidance play a chain-mediated 
moderating role in predicting exercise anxiety associated with 
endurance behaviors. The findings were further supported by 
employing structural equation modeling, which revealed that 
individuals engaging in exercise and having a predisposition to 
anxiety effectively regulate exercise-induced anxiety through a 
pathway involving negative physical sensations leading to 
experiential avoidance.

Athletic anxiety is currently acknowledged as a manifestation of 
state anxiety within specific environmental contexts (Walter et al., 
2019). Spielberger proposed the State–State Anxiety Theory (SSAT), 

which posits that state anxiety is an immediate and modifiable 
‘emotional state’ characterized by a distinct amalgamation of tension, 
apprehension, nervousness, intrusive thoughts and concerns, and 
physiological alterations. Adverse influence in competitive anxiety 
states were more substantial within the physical dimension than 
within the cognitive dimension (Ries et al., 2012). The present study 
further demonstrates that this physical anxiety, which exerts a more 
detrimental impact compared to cognitive anxiety, is also prevalent 
among the general college student population through the 
examination of chain-mediated effects.

There is a popular belief that the lack of willpower/self-discipline 
is widely acknowledged as a significant barrier for individuals who do 
not engage in physical activity/exercise. Moreover, individuals with 
anxiety and depression often struggle with motivation and consistency 
when it comes to physical activities that require effort. To promote 
participation in physical activity, it is essential to establish a favorable 
social environment, cultivate positive beliefs about the benefits of 
exercise, provide well-equipped sports facilities, and offer professional 
sports instruction (Crichton et al., 2024). Individuals with depression 
may exhibit reduced engagement in physical activity due to 
diminished interest and their energy levels. Similarly, individuals with 
anxiety may avoid exercising in public settings due to social fears. 
Additionally, negative factors such as poor self-perceived physical and 
mental health, low self-efficacy, and limited self-confidence can 
impede their participation in physical activities (Horenstein et al., 
2021). These factors collectively contribute to a detrimental cycle of 
negative feedback, exacerbating the state of mental health (Marashi 
et al., 2021). In return, mental disorders such as anxiety and depression 
can exacerbate physical health risks by influencing health behaviors. 
Consequently, the reciprocal feedback loop between physical and 
mental states is disrupted, leading to altered perception and evaluation 
of physical sensations. This bidirectional relationship between mental 
disorders and physical health establishes a self-perpetuating feedback 
loop that contributes to elevated levels of both mental disorders and 
physical health ailments (Scott et al., 2009). The adverse association is 
additionally substantiated by the finding that exercise anxiety in the 
current study’s model is mediated by negative physical sensations and 
experiential avoidance.

The Psychobiological Model posits that any factor which 
diminishes the perception of effort or enhances latent motivation is 
conducive to improving endurance performance, whereas any factor 
that heightens the perception of effort or dampens latent motivation 
hampers endurance performance (Marcora et al., 2008). Endurance 
sports involve the continuous and dynamic repetition of movements 
using whole-body strength over an extended period. As such, athletes 

TABLE 4 Hierarchical regression analysis examining negative physical sensation and experiential avoidance as mediators in the relationship between 
endurance exercise behaviors and exercise anxiety (N  =  287).

Path β Boot 
Mean

Boot 
SE

Z Bias-Corrected 95%CI Effect Status

Lower Upper p

Path1 EEB → NPS → EA → EAN −0.044 −0.045 0.015 −3.041** −0.081 −0.022 0.000 11.19% Supported

Path2 EEB → NPS → EAN −0.189 −0.188 0.037 −5.142*** −0.269 −0.123 0.000 48.09% Supported

Path3 EEB → EA → EAN
0.029 0.029 0.023 1.260 −0.010 0.077 0.160 7.37%

Not 

supported

Total indirect effects −0.204 −0.203 0.044 −4.637*** −0.297 −0.124 0.000 51.98% Supported

EEB, Endurance exercise behaviors; NPS, Negative physical sensation; EA, Experiential avoidance; EAN, Exercise anxiety; *p < 0.05, **p < 0.01, ***p < 0.001.
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must maintain motivation and perseverance despite challenges such 
as pain or injury (McCormick and Hatzigeorgiadis, 2019). Research 
has demonstrated a positive correlation between perception of effort 
and pain in endurance sports (Astokorki and Mauger, 2017). 
Consequently, physical sensations like pain can heighten an 
individual’s perception of effort during endurance exercise, ultimately 
impairing performance. Mauger (2014) contends that exercise-
induced muscle discomfort may also impact pacing decisions and 
overall endurance performance, particularly during high-intensity 
activities (Kress and Statler, 2007). Performers feels increasingly 
unpleasant between the lactate and ventilatory thresholds and 
maximal oxygen uptake in endurance exercise (Ekkekakis et al., 2011), 
and their unpleasant feeling could influence pacing decisions, 
particularly in populations that are inexperienced or non-competitive. 
Consequently, this adverse affective response may concurrently 
heighten an individual’s perception of effort, pain, and affective 
valence, thereby compromising endurance sport performance 
(McCormick and Hatzigeorgiadis, 2019).

Negative bodily experiences can divert an individual’s attention 
away from the intended task and toward physical sensations, 
potentially triggering avoidant safety behaviors (Mercader-Rubio 
et  al., 2023). Numerous stressors, including negative physical 
sensations, elicit assessments of stress from athletes. The consequences 
of these adverse evaluations can lead endurance athletes to experience 
detrimental emotional responses such as anxiety, frustration, and 
discouragement before and during competition, which in turn 
negatively impact their motivation and attention (McCormick et al., 
2016). The stress induced by various unfavorable physical sensations 
alters the context within which pre-existing cognitive strategies like 
perception of effort, pain, and emotional valence operate. Under the 
strong influence of multiple negative emotions, individuals then 
employ an emotion regulation strategy primarily centered around 
inhibition. Such inhibitory response regulation strategies 
predominantly involve avoidance behaviors, suppression of negative 
emotional experiences, and cognitive control aimed at modifying 
attentional focus. It further proves that the evaluation of emotions as 
negative or rejection-oriented mediates the intensity of negative 
emotion and emotional inhibition (Laura et al., 2006). An individual’s 
assessment and response to emotions triggered by external 
circumstances or physical symptoms will determine subsequent 
coping strategies across three domains: cognitive, affective, and 
behavioral. If the “meta emotion” of this initial judgment is negative, 
it will start avoidance coping strategies. Therefore, the emotional 
judgment and cognitive strategies of physical symptoms before and 
during endurance exercise are the key factors affecting endurance 
exercise behavior and exercise anxiety, which is well proved by the 
model relationship in the study. Findings suggest that negative feelings 
about the body and experiential avoidance may be overall risk factors 
for later symptoms of exercise anxiety in college students relative to a 
diagnosis of exercise anxiety.

Although these inhibitory conditioning strategies offer temporary 
relief from negative emotions, the paradoxical effect of inhibition 
reinforces the pursuit of inhibition and resurfaces, diverting attention 
from the intended goal, intensifying individual distress, amplifying 
perceived effort, and diminishing self-efficacy. Consequently, this may 
undermine endurance performance and even result in disruption and 
disengagement from endurance practice (Borrajo et  al., 2023). 
Therefore, anxiety represents a form of stress response to a perceived 
aversive situation that triggers avoidance mechanisms and is 

characterized by apprehension and fear regarding potential physical 
or psychological harm, accompanied by heightened physiological 
arousal due to threat assessment (Pineda-Espejel et al., 2019). The 
physiological activation subsequently intensifies negative emotional 
reactions, concerns, and thoughts, thereby influencing attentional 
processes and other cognitive functions, emotional experiences, and 
behaviors (Pulido et al., 2021), falling into a negative cycle. Moreover, 
the frequent utilization of temporary inhibitory strategies, 
encompassing cognitive, behavioral, and emotional aspects poses a 
heightened risk of automating and rigidifying avoidance mechanisms, 
consequently leading to experiential avoidance. Forsyth posits that 
anxiety disorders are significantly influenced by avoidance behaviors, 
including experiential avoidance (Olatunji et al., 2007).

Hayes argues that experiential avoidance leads to the consolidation 
of negative experiences, activation of negative responses, and a shift 
toward employing avoidance strategies, thereby diminishing an 
individual’s engagement in new behaviors and impeding the 
exploration of novel cognitive and emotional experiences (Hayes et al., 
2006). At the same time, it is unnecessary to mobilize a large number 
of cognitive resources to temporarily restrain, distort and cover 
negative experience, which only consumes cognitive resources, 
weakens value objectives, affects individual behavior and causes 
functional loss (Hayes et al., 2004). Therefore, the negative physical 
sensation and experiential avoidance increase anxiety, and play an 
important role in the process of transforming anxiety from ordinary 
cognitive activities to pathological mental disorders (Akbari and 
Khanipour, 2018). Consequently, this negative evaluation of physical 
sensations is closely linked to experiential avoidance, which in turn 
manifests as behavioral expressions of experiential avoidance within 
the context of anxiety and is associated with detrimental health 
outcomes. For instance, inhibiting emotions exacerbates subjective 
distress and physiological disorders, resulting in compromised 
physical well-being. Therefore, experiential avoidance can 
be  considered a general risk factor for physical health issues in 
individuals with anxiety disorders and plays an alternative role in 
influencing their physical health (Berghoff et al., 2017). The findings 
from our study further corroborate this perspective by emphasizing 
the contribution of experiential avoidance as a potential factor 
underlying the heightened manifestation of physical health symptoms 
among individuals with anxiety disorder. The anxiety model of 
endurance exercise established in this research just proves this theory. 
Negative physical sensation and experiential avoidance positively 
predict exercise anxiety. The participation of endurance exercise 
behaviors reversely predicts negative physical sensation, experiential 
avoidance and exercise anxiety; participation in endurance exercise 
can reduce the negative physical sensation, and then reduce 
experiential avoidance and exercise anxiety. This is also consistent 
with the results of Hossein et al. that endurance exercise can reduce 
anxiety levels in rats through animal models (TaheriChadorneshin 
et al., 2017). Experiential avoidance can be considered a general risk 
factor for physical health issues in individuals with anxiety disorders 
and plays an alternative role in influencing their physical health.

This study revealed the relationship model among endurance 
exercise behavior, negative physical sensation, experiential avoidance 
and exercise anxiety. The negative physical sensation and experiential 
avoidance in endurance exercise are the key factors affecting anxiety. 
Negative physical sensations and experiential avoidance are influential 
factors in regulating exercise anxiety during endurance activities, with 
a chain mediating role played by negative physical sensations and 
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experiential avoidance in the context of exercise anxiety during 
endurance exercise behavior. Therefore, interventions targeting 
anxiety in endurance exercise can facilitate the development of new 
physical cognition and emotional experiences through active 
participation in endurance exercise. By enhancing pleasurable and 
rewarding activation between participants and exercise environment, 
negative solidified cognitions and avoidance behaviors toward 
endurance exercise can be eliminated. Consequently, positive physical 
sensations and emotional experiences can be  promoted through 
engagement in endurance exercise behavior, ultimately reducing 
exercise anxiety (Ekers et al., 2014).

5 Limitations and future perspectives

The present study employed a cross-sectional design, utilizing 
questionnaire-based measurement methods exclusively for data 
collection through self-reporting. This study method limits causal 
inference and introduces quite a few limitations to inference. At the 
same time, the study design did not allow for the stability of the 
problem assessment over time. Therefore, no longitudinal studies 
were identified that consistently tracked physical activity levels of 
the participants, which would have minimized the risk of 
misclassification bias. In future investigations, we  will integrate 
physician-provided medical diagnostics with wearable devices 
capable of capturing physiological indicators such as EEG, skin 
conductance, heart rate variability, and blood pressure in order to 
objectively assess the relationships elucidated in this article. 
Another limitations lies in our cautious interpretation of the results 
due to the relatively small sample size. Therefore, conducting a 
subsequent study with a larger sample size would be beneficial for 
validating these findings.

Furthermore, this study examined physical sensation and exercise 
anxiety in a nonclinical college sample characterized by a relatively low 
average level of reported symptoms. Consequently, the generalizability of 
our findings to individuals with more severe physical health conditions 
may be  limited. Therefore incorporating diverse groups, such as 
professional athletes or patients, in future investigations could elucidate 
the relationship between experiential avoidance and anxiety disorders 
with significant physical health conditions. In addition, future studies 
would benefit from corroborating self-reported physical activity 
exposures with device-based assessments, and in selecting the physical 
activity measure, the physical activity dose advocated by the International 
Health Organization is recommended for ease of generalization 
and comparison.

The intensity of physical activity plays a crucial role in anxiety 
interventions, and current research suggests that light physical activity 
is more practical and accessible. However, the relationship between 
the intensity and dosage of physical activity and avoidance behaviors 
as well as exercise-related anxiety remains unclear. If the association 
between physical activity and anxiety indeed varies according to 
physical activity dose, the observed heterogeneity in doses across 
studies may partially account for this inconsistency. Determining 
whether these associations are dose-dependent is crucial not only for 
guiding recommendations in clinical practice and public health policy 
but also for meeting evidentiary criteria supporting a causal 
relationship between exposure to physical activity and anxiety 
outcomes (McDowell et  al., 2019). This aspect warrants further 
investigation in future research.

Indeed, the likely bidirectional nature of the relation between 
physical health problems and anxiety complicates efforts to pinpoint 
the development of each, as well as to disentangle the processes that 
link anxiety diagnoses and physical health problems (Duric et al., 
2016). Potential reciprocal relations between anxiety pathology and 
physical health symptoms remain an important area for future 
research (Berghoff et al., 2017).

6 Conclusion

There are many significant correlations among endurance exercise 
behavior, negative physical sensations, experiential avoidance and 
exercise anxiety; endurance exercise behavior affects exercise anxiety 
through two ways: endurance exercise → negative physical 
sensations → experiential avoidance → exercise anxiety; endurance 
exercise → negative physical sensations → exercise anxiety. Negative 
physical sensation and experiential avoidance play a mediating and 
chain mediating role between endurance exercise behavior and 
exercise anxiety. Therefore, endurance exercise behavior can reduce 
exercise anxiety by reducing negative physical sensations and 
experiential avoidance. Therefore, for those who are sedentary and 
worried about participating in endurance sports exercise, it is crucial 
to mitigate their adverse physical sensations during such activities. By 
doing so, we can effectively alleviate negative emotions and avoidance 
tendencies toward endurance exercise, thereby reducing exercise 
anxiety and fostering increased participation in this domain.
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This study investigates the association between conscientiousness and emotional 
intelligence (EI) in Paralympic athletes. A sample of 274 athletes (190 male, 84 female) 
was analyzed using the Schutte EI Scale and a Conscientiousness scale from the Big 
Five Personality Traits. Results indicated a significant positive relationship between EI 
and conscientiousness, with EI explaining 28% of the variance in conscientiousness 
(p  <  0.05). Specifically, optimism and mood regulation demonstrated a high positive 
correlation with conscientiousness (r  =  0.501), while assessing feelings showed a 
moderate positive correlation (r  =  0.391), and using feelings revealed a low positive 
correlation (r  =  0.120). Gender-based analysis revealed that female athletes scored 
significantly higher in emotional usage. These findings suggest that promoting EI in 
Paralympic athletes could enhance conscientiousness, potentially benefiting their 
resilience and psychological stability. Future research should explore longitudinal 
designs to examine these associations further.

KEYWORDS

sports, athletes, Paralympic, emotional intelligence, conscientiousness

1 Introduction

Paralympic athletes not only need to overcome physical barriers but also require high-level 
psychological skills (Pankowiak et al., 2023). These athletes strive to overcome challenges 
effectively by utilizing psychological skills such as resilience, motivation, focus, and coping 
with stress (Olive et al., 2021). Despite facing challenges, Paralympic athletes often stand out 
for their ability to display a positive mental attitude, turning difficulties into opportunities 
(Swartz et al., 2019; Henriksen et al., 2020; Lüdi et al., 2023). Additionally, the tendency of 
Paralympic athletes to be  part of a distinct solidarity and feel a sense of belonging to a 
community that serves as a strong motivational source can enhance their psychological 
resilience (Öner, 2023; Trainor et al., 2023). Moreover, the support within the team, the sense 
of collaboration, and solidarity can contribute to maintaining a positive mental state for 
the athletes.

Most Paralympic athletes possess an extraordinary source of motivation by combining 
their personal experiences in overcoming obstacles with a strong desire to achieve their goals 
(Rosa et al., 2020; Marques and Alves, 2021). This motivation enables them to approach 
challenging training sessions, competitions, and life in general with a more positive outlook, 
consequently enhancing their psychological resilience (Martin, 2017; Hogg, 2018; Mira et al., 
2023). As a result, the psychological skills of Paralympic athletes not only enable them to 
overcome obstacles but also facilitate high-level performance. Therefore, possessing strong 
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psychological skills may help elevate Paralympic athletes beyond their 
current levels. Undoubtedly, one of the most crucial relationships in 
dynamics athletes establish with their social environment, coaches, 
and teammates is emotional intelligence (Laborde et al., 2016; Zajonz 
et  al., 2024). Emotional intelligence (EI) can be  defined as an 
individual’s awareness of their own emotional state, the ability to 
assess the emotions of others, the capacity for empathy, and the skill 
to manage emotions rationally and effectively (Goleman, 2017).

EI plays a significant role within the realm of sports. Athletes can 
enhance their ability to cope with stress, demonstrate empathy within 
the team, and maintain emotional balance by utilizing their EI 
(Wagstaff, 2014). Rigorous training sessions and competitions demand 
athletes to remain emotionally resilient, potentially leading to an 
enrichment in EI. Sport can strengthen emotional intelligence through 
the ability to strike a balance between achievements and failures, 
thereby assisting athletes in effectively performing even in stressful 
moments (Khanin, 2000; Friesen et al., 2020). Regular participation 
in training requires consistent effort to reach established goals, 
fostering an individual’s self-discipline (Piepiora, 2021; 
Kusumawardhanny et al., 2021). Consequently, the positive impact of 
sports on an individual’s personality development and EI can 
contribute to comprehensive improvement not only in physical health 
but also in enhancing overall life quality.

The relationship between EI and conscientiousness reflects a 
complex connection, where an individual’s ability to understand, 
manage, and effectively utilize their emotional states is intricately 
linked to conscientiousness (Szcześniak et al., 2020). Although EI has 
been widely studied in general sports psychology, research on the 
unique psychological challenges faced by Paralympic athletes remains 
limited. In this context, understanding the role of conscientiousness 
within EI for this population may offer valuable insights into their 
psychological resilience. EI encompasses the ability to recognize, 
express, understand, and manage emotions (Goleman, 2017), while 
conscientiousness involves the skills of control, organization, and 
stability to achieve long-term goals (Somer et al., 2002).

As an individual enhances their EI, they better understand and 
manage their emotional responses. This is directly associated with 
conscientiousness because emotional intelligence can increase one’s 
ability to resist instant gratification and impulses. For instance, an 
individual with high emotional intelligence can control their emotional 
reactions when faced with emotionally challenging situations and can 
devise a more effective strategy to resolve the situation. This scenario 
involves conscientiousness working harmoniously, allowing a focus on 
long-term goals and the ability to defer when necessary.

Conscientiousness is associated with the insight and control 
provided by emotional intelligence (Tok, 2008; Van der Linden et al., 
2017). Individuals with increased emotional intelligence can more 
effectively apply the conscientiousness needed to stay committed to 
their goals even in emotionally challenging moments (Di Fabio and 
Saklofske, 2018). Therefore, this mutual interaction between emotional 
intelligence and conscientiousness is indicative of how EI is related to 
enhanced conscientiousness. Consequently, it enables the individual 
to be more successful both emotionally and behaviorally. Thus, the 
main objective of this study was to investigate the predictive role of 
the concept of conscientiousness in the emotional intelligence levels 
of Paralympic athletes. The modern integration of the EI concept 
across diverse academic disciplines, including Sports, (Laborde et al., 
2018), Health (Schutte et al., 2007), Tourism (Borges et al., 2022), 

emphasizes the significance of EI. Conscientiousness underscores 
athletes’ prospective accomplishments by accentuating their capacity 
to regulate their behavior, maintain goal-oriented focus, and assume 
accountability. Collectively, EI and conscientiousness can empower an 
individual to more effectively cope with challenges in both social 
relationships and the sporting environment, enhancing their overall 
ability to navigate difficulties in life.

H1. As the conscientiousness levels of Paralympic athletes increase, 
their optimism and mood regulation skills will also improve.

H2. High conscientiousness in Paralympic athletes will have a 
positive impact on their ability to use emotions.

H3. Paralympic athletes with high levels of conscientiousness will 
show an improvement in their ability to assess emotions.

H4. Conscientiousness will positively affect the mood regulation and 
optimism levels of Paralympic athletes.

2 Methods

2.1 The research design

The study employed a relational screening model. In a relational 
screening model, “research investigates the relationship between two 
or more variables without intervening variables” (Büyüköztürk 
et al., 2017).

2.2 Participants

In this study, convenience sampling was chosen due to the 
accessibility of Paralympic athletes and the practical limitations in 
reaching a broader population through random sampling. The athletes 
who participated were those readily available during the study period, 
specifically those attending championships between 2021 and 2022. 
The inclusion criteria for the study included being a licensed 
Paralympic athlete who actively participated in international 
competitions during this time and who voluntarily agreed to 
participate in the study. The exclusion criteria included athletes who 
were not actively participating in competitions, those without a 
license, or those who did not consent to participate. While 
convenience sampling has limitations regarding the generalizability of 
results, it was deemed appropriate for the purposes of this exploratory 
study given the time and resource constraints (Creswell, 2014).

The research population consists of athletes actively participating 
in sports and attending championships between 2021 and 2022. 
Researchers used established sampling formulas to determine the 
sample size from the accessible population. One of these formulas, 
developed by Yazıcıoğlu and Erdoğan (2004), provides a simple and 
efficient method to calculate an adequate sample size. According to 
their table, “From a population of 1,000 individuals, selecting a sample 
with a margin of error (d) of ±0.05, taking p = 0.8 and q = 0.2, 198 
individuals are sufficient for the sample.” Based on this method, the 
sample for this research included 274 disabled athletes who were 
selected using the convenience sampling method.
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All participants in the study are currently continuing their 
professional athletic careers. The participants’ ages ranged from 18 to 
48 years, and their athletic experience varied between 2 and 20 years. 
The results of the descriptive statistics for the Paralympic athletes are 
presented in Table 1. According to the analysis, there were 190 male 
and 84 female athletes, with 225 athletes having physical disabilities, 
21 athletes with visual impairments, and 28 athletes with hearing 
impairments. Moreover, 142 athletes had achieved results in 
international competitions, while 132 athletes had no 
international achievements.

2.3 Data collection tools

During the data collection process, necessary assistance was 
provided to visually impaired and other disabled athletes when 
completing the questionnaires. For visually impaired participants, the 
questions were read aloud by a research assistant, and the athletes’ 
responses were directly recorded by the assistant. For participants with 
physical disabilities, the questionnaires were made accessible, and for 
those with hearing impairments, the questions were supplemented 
with visual materials when necessary. This support was provided in a 
careful and considerate manner to ensure that participants could 
provide their responses independently. The validity and accuracy of 
the data were maintained by ensuring that no interference with 
participants’ responses occurred.

Various data collection tools were utilized in the study. Initially, 
researchers employed a “Personal Information Form” that had been 
developed and validated through expert opinions. After obtaining the 
necessary permissions from relevant institutions for conducting the 
research, the “Personal Information Form,” “Schutte Emotional 
Intelligence Scale,” and “Conscientiousness Scale” were prepared. 
These forms were made available for athletes to fill out under 
appropriate conditions. In the form prepared by the researchers, the 
aim was to gather information about the athletes’ genders, disability 
statuses, and their rankings in international competitions. The EI 
scale, originally devised by Schutte et al. (1998), underwent revision 
by Austin et al. (2004), resulting in a reconfiguration comprising 41 
items. Tatar et al. (2011) conducted the Turkish adaptation of the 
scale, which comprises three sub-dimensions: “Optimism and mood 
regulation,” “Using feelings,” and “Assessing feelings,” employing a 
5-point Likert scale. The analysis yielded Cronbach’s alpha reliability 
coefficient of 0.85 for the scale. The Big Five Personality Inventory, 
developed by John et al. (1991) and adapted into Turkish by Somer 

et  al. (2002), was utilized in the study. This adapted inventory 
comprises five sub-dimensions: extraversion, emotional stability, 
openness to experience, agreeableness, and conscientiousness, totaling 
44 items. The conscientiousness subscale specifically has demonstrated 
strong reliability and validity across different populations. In our 
current study, the reliability coefficient (Cronbach’s alpha) for the 
Conscientiousness Scale was found to be 0.75, indicating acceptable 
internal consistency for this specific sample.

2.4 Statistical analysis

The data collected from Paralympic athletes were coded and 
transferred to the SPSS 25 software package. Before deciding on the 
analyses to be applied to the data, a normality test was conducted. 
Following the normality test, it was observed that the data fell within 
the range of −2 to +2, suggesting a normal distribution of the data 
(George and Mallery, 2001). In analyzing the data, descriptive 
statistics, including frequency and percentage values, were examined, 
t-test and Pearson correlation analysis and simple linear regression 
analysis were performed. To ensure the assumptions for linear 
regression were met, we  conducted the Durbin-Watson test for 
independence and the Breusch-Pagan test for homoscedasticity. The 
Durbin-Watson test yielded a result of 2.1, indicating no 
autocorrelation, and the Breusch-Pagan test confirmed that the 
assumption of homoscedasticity was satisfied (p = 0.24). Thus, the data 
met the necessary assumptions for linear regression analysis.

3 Results

The results of the analysis based on participants’ gender and 
achievement status (Do You  Have Medals at International 
Competitions?) are presented in Tables 2, 3.

Table  2 presents the comparison of participants’ emotional 
intelligence and conscientiousness scores in terms of the gender 
variable. The analysis revealed a statistically significant difference in 
the sub-dimension of emotional utilization (p < 0.05). This can 
be explained by the fact that the average scores of women were higher 
than those of men. There were no significant differences in other 
sub-dimensions or in conscientiousness.

The comparison of participants’ emotional intelligence and self-
discipline scores by achievement status revealed a significant 
difference in the Optimism/Organizing the Mood sub-dimension and 
Conscientiousness (p < 0.05). This can be  explained by the higher 
average scores of those who answered “yes.” No significant differences 
were observed in the other sub-dimensions.

3.1 Hypothesis testing and correlation 
analysis results

The findings support the hypotheses by indicating positive 
relationships between conscientiousness and various dimensions of 
EI. Specifically, conscientiousness showed a strong positive correlation 
with optimism/mood regulation (r = 0.501, p < 0.05), a moderate 
correlation with assessing feelings (r = 0.391, p < 0.05), and a low 
positive correlation with using feelings (r = 0.120, p < 0.05), supporting 

TABLE 1 Descriptive statistics of Paralympic athletes.

Variables Groups F %

Gender Male 190 69.3

Female 84 30.7

Disability Status Physically Disabled 225 82.1

Visually Impaired 21 7.7

Deaf Impaired 28 10.2

Do You Have Medals at 

International Competitions?

Yes 142 51.8

No 132 48.2

Total 274 100.0
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Hypotheses 1, 2, and 3 (Table 4). Furthermore, regression analysis 
confirmed Hypothesis 4, revealing that conscientiousness explains 
28% of the variance in EI, suggesting that conscientiousness enhances 
mood regulation and optimism, which are essential for psychological 
resilience in Paralympic athletes (Table 5).

According to the results of multiple linear regression analysis in 
Table 5, it can be observed that the regression model’s optimism/mood 
regulation and evaluation of emotions sub-dimensions are statistically 
significant. When scrutinizing the t-test outcomes for the significance 
of the regression coefficients, it was found that optimism/mood the 
mood (β = 0.584; t = 7.132; p = 0.001) had a significant predictive power 
on conscientiousness along with the assessing feelings (β = 0.250; 
t = 3.680; p = 0.001). It can be stated that 28% of the total variance in 
conscientiousness is explained by emotional intelligence.

4 Discussion

The study investigated the role of conscientiousness in predicting 
the emotional intelligence levels of Paralympic athletes. The statistical 
analysis revealed that the variance in the conscientiousness levels of 
Paralympic athletes accounted for 28% of. In our study, the β = 0.584 
value obtained in the optimism/mood regulation subdimension 
indicates a strong effect size according to Cohen’s (1988) criteria. This 
finding aligns with other studies demonstrating a strong relationship 
between conscientiousness and emotional intelligence. For instance, 
Petrides and Furnham (2001) examined the porsitive relationship 
between emotional intelligence support conscientiousness, reporting 
that high levels of emotional intelligence support conscientious traits. 

The β = 0.250 value observed in the emotion assessments 
sub-dimension is also consistent with Minbashian et  al. (2010) 
findings, which identified a moderate effect between task-oriented 
conscientiousness and emotional management skills. Goleman (2017) 
emphasized the crucial role of emotional intelligence in enhancing 
conscientiousness, particularly in terms of emotional awareness and 
self-regulation. Schutte et al. (2007) also reported a strong association 
between the development of emotional intelligence skills and general 
personality traits. Similarly, Di Fabio and Saklofske (2018) found that 
emotional intelligence positively influences resilience and self-control, 
essential personality traits. Studies on Paralympic athletes have shown 
that high levels of conscientiousness foster a positive interaction with 
emotional intelligence in elite athletes (Sadri and Janani, 2015). These 
findings suggest that conscientiousness has a particularly strong effect 
on dimensions of emotional intelligence such as optimism and 
underscore the importance of the interaction between emotional 

TABLE 2 Comparison of participants’ emotional intelligence and conscientiousness scores by gender.

Variables Gender n x̄ SD t df p

Optimism/Organizing the 

mood

Male 190 3.98 0.431 −1.900 272 0.058

Female 84 4.09 0.457

Using feelings Male 190 3.36 0.591 −2.638 272 0.006

Female 84 3.56 0.525

Assessing feelings Male 190 3.80 0.598 −1.206 272 0.229

Female 84 3.90 0.618

Conscientiousness Male 190 4.03 0.644 −0.097 272 0.923

Female 84 4.04 0.596

TABLE 3 Comparison of participants’ emotional intelligence and self-discipline scores by achievement status.

Variables Medals at international 
competitions?

n x̄ SD t df p

Optimism/Organizing the 

mood

Yes 142 4.08 0.424 2.708 272 0.007

No 132 3.94 0.448

Using feelings Yes 142 3.45 0.576 0.756 272 0.450

No 132 3.39 0.580

Assessing feelings Yes 142 3.89 0.630 1.536 272 0.126

No 132 3.77 0.573

Conscientiousness Yes 142 3.83 0.376 2.419 272 0.016

No 132 3.73 0.388

TABLE 4 The relationship between EI scores and conscientiousness 
scores of Paralympic athletes.

Variables Conscientiousness

Optimism/

Organizing the mood

r 0.501**

p 0.001

Using feelings r 0.120*

p 0.048

Assessing feelings r 0.391**

p 0.001

*p ≤ 0.05; **p ≤ 0.01; n: 274.
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intelligence and conscientiousness for this specific population. 
Additionally, the correlation analysis indicated a significant relationship 
between the emotional intelligence sub-dimensions of Paralympic 
athletes. A literature review highlighted the limited number of studies 
conducted on Paralympic athletes, underscoring the importance of our 
research. When examining existing research on athletes, congruent 
findings with our results were observed in the literature.

This supports our hypothesis that conscientiousness can positively 
influence emotional intelligence, particularly in how individuals 
regulate and manage emotions. The findings from both studies 
strengthen the validity of our results and emphasize the role of 
emotional intelligence in enhancing the effects of conscientiousness. 
In addition, our results are consistent with the theoretical framework 
proposed by Mayer and Salovey (1997), which suggests that 
personality traits like conscientiousness play a crucial role in 
emotional functioning. This consistency across studies reinforces the 
validity of our hypothesis, further supporting the positive relationship 
between conscientiousness and emotional intelligence. Similarly, Tok 
(2008) has indicated high correlations between emotional intelligence 
and personality sub-dimensions. Goleman (2017), considered one of 
the pioneers of the concept of emotional intelligence, addressed the 
connection between emotional intelligence and conscientiousness in 
his integrated model. He emphasized that the synergistic interaction 
of these two concepts would lead to positive outcomes for individuals. 
Research in literature has highlighted that the concept of 
conscientiousness facilitates individuals in planning and goal setting, 
particularly in the context of learning new subjects or demonstrating 
performance (Karmakar and Ghosh, 2023; Cleary and Chen, 2009). 
Grewal et al. (2006) asserted a belief that the concepts of emotional 
intelligence encompass enhancing emotional awareness, managing 
these emotions appropriately in relationships, accurately perceiving 
one’s and others’ situations, controlling emotional responses, and 
establishing effective dominance over immediate desires. They 
indicated that this approach is centered around conscientiousness.

The gender differences in emotional intelligence (EI), particularly in 
emotional utilization, align with previous findings showing that female 
athletes often score higher in specific EI dimensions. Research suggests 
that women generally exhibit stronger emotional regulation and 
cognitive appraisal strategies, likely due to enhanced emotional 
processing capabilities (Karmakar and Ghosh, 2023; Rodríguez-Romo 
et al., 2021). These findings are consistent with the higher emotional 
utilization scores observed in female Paralympic athletes in this study. 
The significant relationship between achievement status and both 
optimism/organizing the mood and conscientiousness supports the 
notion that emotional intelligence, particularly optimism, enhances 
athletic performance. Athletes with higher EI are better equipped to 
regulate their emotions under pressure, which contributes to greater 

success (Sukys et  al., 2019). Similarly, conscientiousness is often 
associated with perseverance and better self-regulation, which are critical 
traits for achieving high performance (Tedesqui and Young, 2020).

The absence of significant differences in other sub-dimensions of 
EI or conscientiousness across gender and achievement status can 
be explained by the stable nature of conscientiousness across different 
populations. Research shows that while conscientiousness influences 
EI and performance, its variance across demographic groups tends to 
be  minimal (Zhou et  al., 2022), suggesting it may have a more 
generalized impact. In summary, these findings reinforce the role of 
gender differences in emotional intelligence and the influence of both 
EI and conscientiousness on athletic achievement. However, 
conscientiousness remains a stable predictor across varying 
demographic factors, emphasizing its importance in athletic contexts.

The connection between these two concepts may reflect a reciprocal 
interaction where conscientiousness can influence emotional responses, 
contributing to the development of emotional intelligence, and 
conversely, emotional intelligence can support conscientiousness skills. 
For instance, an individual with enhanced emotional intelligence may 
cope more effectively with stressful situations, while an individual with 
increasing emotional intelligence can strengthen conscientiousness 
skills, thereby achieving greater emotional balance and success in social 
relationships. In this way, conscientiousness and emotional intelligence 
encompass significant cognitive and emotional processes that mutually 
support and reinforce each other. Future research focusing on 
experimental applications to determine the emotional intensity of 
Paralympic athletes could have implications for sports performance and 
individual personality.

5 Conclusion

The study titled “Unveiling the Associations Between 
Conscientiousness and Emotional Intelligence in Paralympic Athletes 
“has shed light on the significant relationship between 
conscientiousness and emotional intelligence (EI) within this unique 
population. Our findings indicate that emotional intelligence predicts 
28% of the variance in conscientiousness among Paralympic athletes. 
This substantial correlation underscores the critical role of emotional 
intelligence in fostering self-discipline, perseverance, and a proactive 
attitude, all of which are vital traits for success in both sports and life.

Moreover, the analysis revealed significant differences in 
emotional intelligence and conscientiousness based on gender and 
achievement status. Female athletes tended to score higher in certain 
dimensions of emotional intelligence, while athletes who had 
achieved success at the international level demonstrated higher levels 
of conscientiousness compared to those without international 

TABLE 5 Regression analysis results: predicting emotional intelligence dimensions from conscientiousness.

Model β Std. Error β t p

Constant 0.895 0.340 --- 2.632 0.009

Optimism/Organizing the mood 0.584 0.082 0.412 7.132 0.000

Using feelings −0.044 0.069 −0.034 −0.634 0.526

Assessing feelings 0.250 0.068 0.216 3.680 0.000

R = 0.536, R2
adj = 0.279; F(3,273) = 36.230, p = 0.000
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medals. These findings suggest that both gender and achievement 
status play a role in shaping emotional intelligence and 
conscientiousness, further highlighting the complexity of these traits 
in relation to athletic performance.

The results suggest that enhancing emotional intelligence can have 
a profound impact on athletes’ conscientiousness, potentially leading 
to improved performance, better coping strategies, and overall 
psychological well-being. Given the unique challenges faced by 
Paralympic athletes, such as physical limitations and social stigmas, 
the development of EI can serve as a crucial component in their 
holistic development.

5.1 Limitations

This study has several limitations that should be considered when 
interpreting the results. Firstly, the demographic characteristics and 
specific sports branches of the participants may limit the 
generalizability of the findings. A key limitation of this study is the 
use of convenience sampling, which limits the generalizability of the 
findings to the broader population of Paralympic athletes. While this 
method allowed for the collection of data from accessible participants, 
future studies should aim to employ random sampling methods to 
increase the representativeness of the sample and enhance the 
external validity of the findings. The diversity of the sports branches 
represented in the sample may affect the extent to which the results 
can be applied to all Paralympic athletes. Additionally, the cross-
sectional design of the study limits the ability to draw causal 
conclusions. Longitudinal studies are needed to better understand the 
causal relationships between conscientiousness and emotional 
intelligence. Finally, self-reported measures were used to assess both 
conscientiousness and emotional intelligence, which may introduce 
bias due to social desirability or inaccurate self-assessment. Future 
studies should consider using a combination of self-reports, peer-
reports, and objective measures to obtain a more comprehensive 
understanding of these constructs.

5.2 Future research

Future research suggests the implementation of targeted training 
programs focusing on self-awareness, self-regulation, motivation, 
empathy, and social skills to develop the emotional intelligence (EI) of 
Paralympic athletes. Coaches should integrate EI development into their 
methods through workshops and continuous professional development. 
Regular psychological support and counseling services should 
be  provided to help athletes cope with unique challenges. More 
longitudinal studies are needed to explore the long-term effects of 
increased EI on conscientiousness and other life skills. Comprehensive 
development programs that combine physical training, mental 
conditioning, and EI enhancement should be developed. Additionally, 
peer support networks that facilitate the sharing of experiences and 
strategies for personal growth should be established. By focusing on 
these recommendations, sports organizations can create an environment 
that not only enhances athletic performance but also promotes the 
overall well-being and development of Paralympic athletes, helping them 
achieve their full potential both on and off the field.
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How watching sports events 
empowers people’s sense of 
wellbeing? The role of chain 
mediation in social interaction 
and emotional experience
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1 School of Economics and Management, Shanghai University of Sport, Shanghai, China, 2 School of 
Physical Education, Xi’an Physical Education University, Xi’an, China, 3 School of Physical Education 
and Sport Science, Fujian Normal University, Fuzhou, China

Background: While engaging in sports is widely recognized for enhancing 
wellbeing, limited research has examined the effects of watching sports events 
on individuals’ subjective wellbeing. The mechanisms and pathways underlying 
this relationship remain unclear.

Objectives: This study explores the correlation between watching sports events 
and the wellbeing of Chinese individuals, based on the theoretical framework of 
“spectator behavior → social interaction → emotional experience → happiness.” 
The aim is to investigate the mediating effects of social interaction and 
emotional experience, providing insights for promoting greater participation in 
sports events and supporting the healthy development of the sports industry.

Methods: The study involved 885 participants from five representative provinces 
and cities in China. Assessment tools included the Physical Activity Rating Scale, 
Social Interaction Questionnaire, Emotional Experience Questionnaire, and 
Subjective Wellbeing Scale. Data were analyzed using Stata and the PROCESS 
plug-in of SPSS for comprehensive multivariate statistical analysis.

Results: Watching sports events significantly and positively affects subjective 
wellbeing, social interaction, and emotional experience (p  < 0.001). Three 
mediating pathways were identified: (1) watching sports events → social 
interaction → subjective wellbeing (effect size: 0.024), (2) watching sports 
events → emotional experience → subjective wellbeing (effect size: 0.011), 
and (3) watching sports events → social interaction → emotional experience → 
subjective wellbeing (effect size: 0.003).

Conclusion: The direct impact of watching sports events on subjective wellbeing 
was positive. Indirect effects were facilitated by the mediating roles of social 
interaction and emotional experience, with the effect of social interaction being 
more substantial than that of emotional experience.

Implications: These findings suggest that watching sports events can serve as a 
catalyst for enhancing wellbeing, primarily through fostering social connections 
and enriching emotional experiences. Practically, this indicates the potential 
value of encouraging viewership of sports events as a means of promoting 
community engagement and mental health, thus contributing to the holistic 
growth of the sports sector and public health initiatives.
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1 Introduction

Enhancing the wellbeing of individuals is a universally sought-
after objective (Frijters et al., 2020; Layard, 2021). Participation in 
sports is acknowledged as a crucial avenue to attain this goal (Silva 
et  al., 2019; Ming, 2020; Li and Huang, 2024; Khan et  al., 2023). 
Watching sports events, an essential component of sports involvement, 
can evoke communal joy (Yin et  al., 2023), significantly boosting 
individuals’ wellbeing. Following the conclusion of the COVID-19 
pandemic, sporting events globally swiftly resumed, and the audience’s 
excitement for watching sports events experienced a notable 
resurgence. In comparison to 2022, the viewership of the National 
Football League (NFL) in the United  States saw an almost 10% 
increase in 2023, both on television and in live attendance (Kerai, 
2023). The viewership of NBA games in 2023 continued to rise, 
reaching a new pinnacle with a total of 22,538,518 viewers for the 
2023–24 regular season (NBA Communications, 2024). The 2023 
Asian Games in Hangzhou, China, garnered the highest television 
ratings to date (Central Video, 2023), and the Paris 2024 Olympic 
Games are anticipated to generate substantial viewer interest. Given 
this context, exploring “how the act of watching sports events 
enhances individuals’ wellbeing” holds significance and relevance at 
the present time.

Sports participation can be categorized into direct involvement, 
such as engaging in physical activities and sports, and indirect 
involvement, which includes watching sports and consuming sports 
content (Yuanzhen, 2001). While many studies have focused on the 
benefits of wellbeing from direct sports participation (Skibinska et al., 
2021; Harvey et  al., 2018; Yong and Ling, 2021), the connection 
between watching sports events, which is an indirect form of 
participation, and wellbeing has not received sufficient attention from 
researchers (Lera-López et al., 2021). Some studies have indicated that 
watching sports events can elicit happiness through feelings of joy, 
excitement, and relaxation. However, these studies have often been 
confined to theoretical discussions (Yucheng and Yanzhi, 2020) or 
have targeted specific audiences, such as Bundesliga soccer match 
spectators (Götz et al., 2020; Jang et al., 2017), CBA fans (Xiaolin, 
2023), and individuals with disabilities. While it has been suggested 
that observing sports matches can improve wellbeing (Kinoshita et al., 
2024), the extent of this improvement, the mechanisms, and accessory 
pathway involved remain unclear. Moreover, China, being the most 
populous nation globally, consistently boasts the highest number of 
sports viewers. For instance, during the 2022 Winter Olympics in 
Beijing, the Chinese audience reached a peak, with nearly 600 million 
viewers in the initial week (Statista, 2020). Nonetheless, there exists a 
notable research void regarding how the average Chinese viewer 
enhances their wellbeing through watching sports events.

According to Randall Collins’ Interaction Ritual Chain Theory 
(Hallett, 2003), watching sports events establishes a dynamic setting 
where spectators partake in an exchange of energy. Viewers interact 
socially as a result of common interests in individuals, events, and 
subjects. Furthermore, they undergo varying emotions shaped by the 
unfolding developments of the events. These social exchanges evoke 

emotional reactions, culminating in a state of “collective euphoria” and 
a profound feeling of wellbeing.

Building upon previous studies, this research undertakes a 
comprehensive survey in China with dual objectives: firstly, to 
validate the direct boosting effect of watching sports events on the 
happiness of individuals in China, and secondly, to investigate the 
mediating and transmitting mechanisms involving social 
interaction and emotional experiences within this correlation. The 
primary aim of this study is to enhance the theoretical frameworks 
and uncover the fundamental influence mechanisms. Furthermore, 
it aspires to foster worldwide interest in engaging in sports events, 
thereby fostering the wholesome advancement of sports on a 
global level.

1.1 Chain mediation

Chain mediation refers to a specific type of mediation model 
where two or more mediating variables are linked sequentially, 
forming a chain-like process through which the independent variable 
affects the dependent variable. In a chain mediation model, the effect 
of the independent variable is transmitted through multiple mediators 
in a specified order, highlighting the stepwise progression of influence 
(Zhao et al., 2022). For instance, in this study, the impact of watching 
sports events on subjective wellbeing is first mediated by social 
interaction, which in turn influences emotional experience, ultimately 
affecting wellbeing.

1.2 The relationship between watching 
sports events and wellbeing

The happiness associated with watching sports events stems from 
the aspects of these events that evoke positive emotions like happiness, 
excitement, joy, pride, and satisfaction (Yucheng and Yanzhi, 2020). 
Experiencing these emotions triggers subjective happiness (Lee et al., 
2014). Japanese researchers have validated this through the analysis of 
open big data, online surveys, and MRI neuroimaging experiments, 
demonstrating simultaneously that watching sports events improves 
wellbeing (Kinoshita et al., 2024). Particularly, wellbeing reaches its 
peak when viewers witness their favorite teams emerge victorious. For 
example, Stieger et al. (2015) observed that fans of the 2014 World 
Cup reported increased subjective wellbeing following their national 
team’s success. Macrocosmically, hosting sports events also enhances 
the wellbeing of the local populace. Hosting sports events, such as the 
Paris 2024 Olympics, is expected to have mixed impacts on local 
wellbeing. While there are notable infrastructural improvements and 
increased economic activity in some areas, it also brings challenges for 
marginalized communities, with increased evictions and social 
tensions (Paris, 2024).

RH1: Watching sports events can directly contributes to enhancing 
individuals’ wellbeing.
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1.3 The mediating role of social 
interactions between watching sports 
events and wellbeing

Watching sports events can also encourage social engagement and 
promote positive interpersonal relationships. Sports events usually 
attract large audiences, creating a conducive environment for 
socializing, sharing experiences, and fostering communication. 
Whether among family, friends, or within broader communities, 
paying attention to sports events together and participating in them 
can facilitate mutual understanding, strengthen bonds, and enhance 
social aptitude, and thus access to more social resources (Keyes et al., 
2023). Additionally, watching sports events nurtures a sense of 
community belonging and collective cohesion. In these settings, 
individuals come together in support of common objectives or 
national pride, reinforcing community or national solidarity and 
forging wider social connections. This, in turn, cultivates trust and 
wellbeing among individuals (Lin and Liu, 2020). Meanwhile, social 
interactions, which is also crucial for wellbeing, can provide a buffer 
and social support system to help people cope with the stress and 
challenges in life. Sharing emotions and concerns with peers, family, 
or the community helps alleviate psychological burdens, reduce stress, 
and cultivate feelings of acceptance and support, ultimately enhancing 
feelings of security and belonging (Acoba, 2024).

RH2: Social interactions play an intermediary role in enhancing 
individuals’ wellbeing during watching sports events.

1.4 The mediating role of emotional 
experience between watching sports 
events and wellbeing

Watching sports events can evoke a wide range of emotional 
responses, contributing to overall wellbeing. Research shows that 
viewing sports can trigger positive changes in both subjective 
wellbeing and brain activity. A study using neuroimaging methods 
found that participants experienced heightened brain activation in 
reward-related areas when watching sports, indicating that it can 
induce feelings of happiness and pleasure. These effects are further 
intensified by watching popular sports such as baseball or soccer, 
which also lead to positive structural changes in the brain over time 
(Kinoshita et al., 2024). The intricacy of movements, the intensity of 
competition, the variety of forms, and the unpredictability of results 
lead to strong emotional reactions in both participants and onlookers 
(Fengzhen et al., 2007). Spectators commonly feel a mix of emotions 
including excitement, frustration, exhilaration, happiness, anger, 
admiration, and surprise. The feeling of joy that arises when a favored 
team or player triumphs can bring about a surge of happiness that 
endures well beyond the event’s end (Jang et al., 2018; Jang et al., 2017; 
Stieger et al., 2015). Positive and beneficial emotional encounters can 
directly contribute to individuals’ happiness. When viewers experience 
positive emotions like happiness, contentment, and pride during 
watching sports events, these feelings heighten their enjoyment and 
contentment, thereby enriching their overall happiness.

RH3: Emotional experiences play a mediating role in enhancing 
people’s wellbeing during watching sports events.

1.5 Chain mediation of social interactions 
and emotional experiences between 
watching sports events and wellbeing

The theory of interactive ritual chain emphasizes the central role 
of social interaction in the formation of emotional experiences 
(Collins, 2004). This theory suggests that individuals establish shared 
emotional experiences through participating in specific rituals 
together in social interactions. Ultimately, frequent participation in 
interactive rituals can accumulate lasting emotional connections, 
which in turn enhance an individual’s sense of happiness and life 
satisfaction. When people watch sports events, the audience cheers, 
encourages, or loses together. Each interactive ceremony may 
strengthen the emotional resonance of participants, making them feel 
deeper emotional investment when facing joy or setbacks. Therefore, 
the theory of interactive ritual chain provides an important perspective 
for understanding how social interaction affects emotional 
experiences. Hallett (2003) also proposed that social interactions act 
as triggers for emotional responses. This suggests that social 
interactions play a role in enriching individuals’ emotional 
experiences. In the study by Ye and Linsheng (2020), they analyzed the 
impact of sports engagement on subjective wellbeing, and described 
that the influence of watching sports events on wellbeing can 
be depicted as a pyramid. The solid base of the pyramid is the behavior 
of the audience watching the sports competition in a healthy way, the 
advance level is the good social interaction and communication, and 
the spire layer is the acquisition of the emotion (beauty, etc.) of 
the game.

RH4: A chain-mediated effect exists between social interactions 
and emotional experiences in enhancing individuals’ wellbeing 
during watching sports events.

As a result, this research has formulated a chain model that 
integrates social interactions and emotional experiences as mediating 
factors. The purpose of this model is to elucidate how observing sports 
events contributes to individuals’ wellbeing, as depicted in Figure 1.

2 Methods

2.1 Participants

The information utilized in this manuscript is derived from a 
nationwide survey carried out by the China National Social Science 
Foundation Program between 2021 and 2022. The survey primarily 
aimed at urban dwellers in China, ranging from 18 to 80 years old. The 
questionnaire development process was segmented into three phases: 
initial design, pre-survey, adjust and finalize. The survey encompassed 
five urban areas across China, including Shanghai in the east, 
Zhengzhou, Changchun in central China, and Xi’an and Liupanshui 
in western China. A total of 1,600 questionnaires were disseminated, 
yielding 1,343 valid responses. This study involves watching sports 
events, among which 885 people have watching experience, which is 
the research object of this paper. Prior to questionnaire completion, 
all participants provided signed and informed consent forms, and all 
procedures were in accordance with the ethical guidelines of the 
Research Committee of Xi’an Physical Education University.
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2.2 Materials

2.2.1 Basic personal information
The basic personal information section of the questionnaire 

included questions on gender, age, education level, health status, 
income, etc.

2.2.2 Independent variable: watching sports 
events

Watching sports events is an indirect way to participate in sports. 
With reference to the “Sports Activity Rating Scale” revised by Deqing 
(1994), the frequency and duration of watching sports events are mainly 
used to measure (because the intensity of watching sports events is 
difficult to measure). Watching sports events is segmented into “on-site 
viewing” and “media viewing.” Consequently, the measurement 
questions include: (1) How often do you usually watch sports events 
through media channels such as TV, Internet, cell phone, computer, or 
tablet computer? Answer choices: A. Once a month or less B. Twice to 
three times a month C. Once to twice a week D. Three to five times a 
week E. About once a day, each assigned a value from 1 to 5 points. (2) 
How often do you  usually watch sports events in person? Answer 
choices are the same as above, with each choice assigned a value from 1 
to 5 points. (3) How long do you typically watch a sports game? Answer 
choices: A. 10 min or less B. 11–20 min C. 21–30 min D. 31–59 min 
E. 60 min or more, each assigned a value from 0 to 4 points. The study 
defines the measurement formula as the sum of the frequency of live 
viewing and viewing frequency through media multiplied by viewing 
duration, treating it as a continuous variable.

 
( ) the frequency of live viewing viewing durationviewing freuency through mediaf x + = ∗ 

 

2.2.3 Mediating variables: social interaction, 
emotional experience

All the questions in the social interaction and emotional 
experience questionnaire used Likert scale, and the answer options 
were divided into: “completely disagree, disagree, uncertain, agree, 
completely agree,” with 1–5 points, respectively. The Social Interaction 
Scale drew from the metrics outlined by Wann and James (2018) and 
Stieger et al. (2015), using four statements: (1) I aim to connect with 
more individuals through sports observation. (2) I seek to enhance my 
social engagements through sports viewing. (3) I derive pleasure from 

spending time with sports enthusiasts. (4) I prefer watching sports 
events with friends for the enhanced ambiance it creates. Scores for 
each statement were aggregated and treated as a continuous variable. 
Concerning emotional experience, the study referenced Scherer 
(2005) criteria, combining the characteristics of sports viewing. The 
emotional experience section contains three measurement questions, 
that investigated the individual’s emotional mobilization, excitement 
and aesthetic feeling in the process of watching the games respectively, 
which are: (1) Watching a sports event stirs my emotions. (2) Sports 
viewing fills me with excitement. (3) Watching sports events provides 
me with a sense of beauty. Scores for these statements were likewise 
totaled and handled as continuous variables.

2.2.4 Dependent variable: subjective wellbeing
The investigation utilizes the Subjective Wellbeing Scale (SWB) 

developed by Diener (1984) and the Abbreviated Version of the 
Subjective Wellbeing Scale for Urban Dwellers in China by Zhanjun 
(2003) to assess subjective wellbeing across four facets: overall 
assessment of wellbeing, life contentment, positive emotions, and 
negative emotions. The assessment queries are as follows: (1) Do 
you feel happy with your life now? A. Extremely unhappy B. Unhappy 
C. Average D. Happy E. Extremely happy. (2) How satisfied are 
you with your life? A. Extremely dissatisfied B. Dissatisfied C. Average 
D. Satisfied E. Extremely satisfied. (3) Do you perceive life as engaging? 
A. Not at all B. Very minimally C. Engaging D. Quite engaging 
E. Extremely engaging. (4) Are you experiencing negative emotions 
(e.g., sadness, hopelessness, worry, gloom)? A. Always B. Frequently 
C. Occasionally D. Rarely E. Never. Each question’s five choices were 
assigned a value from 1 to 5. The totals for each query were aggregated 
to form a continuous variable for subjective wellbeing.

2.2.5 Control variables
Previous research (Xiaoli et al., 2019; Qian et al., 2019; Xiaoli 

et al., 2022) has indicated that socio-demographic and socio-economic 
factors play a role in shaping individuals’ subjective wellbeing. 
Therefore, these factors were chosen as control variables for the 
regression model analysis. They were defined and categorized as 
follows: Gender: male = 0, female = 1. Age: young (18–39 years) = 1, 
middle-aged (40–60 years) = 2, old (60 years and above) = 3. 
Education level: high school and below = 0, specialized/
undergraduate = 1, graduate and above = 2. Health status: 
unhealthy = 0, general = 1, healthy = 2. Monthly income: low-income 
(0–3,000 yuan) = 0, middle-income (3,001–8,000 yuan) = 1, high-
income (above 8,000 yuan) = 2.

H1

H3H2

H4

H2

Watching 
sports events

Social 
interaction

Emotion 
experience

Subjective 
well-being

H3

FIGURE 1

Theoretical model.

265

https://doi.org/10.3389/fpsyg.2024.1471658
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Guo et al. 10.3389/fpsyg.2024.1471658

Frontiers in Psychology 05 frontiersin.org

2.3 Reliability and validity test of the scale

During the design and development phase of the scale, all 
questionnaire items were referred to established scales sourced from 
both domestic and international origins, with minor adjustments 
tailored to the specific context of watching sports events in China. 
After several discussions by the members of the research group, and 
interviews with experts and survey objects, the scale was finally 
designed. The reliability of the scale was evaluated using SPSS 26.0, 
with Cronbach’s α coefficients for the four variables surpassing 0.7, 
indicating four scales have good consistency and high reliability. 
Furthermore, Stata 16.0 was utilized to examine the content validity 
of the scale. The χ2/df values ranged from 1 to 8, while metrics such as 
GFI, AGFI, CNFI, NNFI/TLI, and IFI all exceeded 0.9, and the 
RMSEA was below 0.001. These findings suggest that the model’s fit 
indices were satisfactory, affirming the scale’s robust content validity. 
Detailed outcomes are omitted for conciseness.

3 Results

3.1 Descriptive statistics of main variables

The descriptive statistical results for the independent, mediating, 
dependent, and control variables are detailed in Table 1.

3.2 Common method bias and collinearity 
diagnostics

The Harman single-factor test was utilized to examine potential 
common method bias. Initially, an exploratory factor analysis was 
conducted on the independent, mediating, and dependent variables, 
revealing four common factors with initial eigenvalues that exceeding 
1. These factors jointly accounted for 69.83% of the variance, with the 
primary factor (watching sports events) explaining 23.42% (below the 
40% threshold). This outcome suggests the absence of significant 
common method bias within the survey data. Subsequently, tolerance 
and variance inflation factor (VIF) assessments were carried out on 

the independent, mediating, and control variables. Tolerance values 
fell within the range of 0.36–0.45, all surpassing the 0.1 threshold. VIF 
values ranged from 3.02 to 3.71, all below 10, indicating the absence 
of multicollinearity concerns among these variables.

3.3 Direct influence of watching sports 
events on enhancing subjective wellbeing

In this study, watching sports events was examined as the 
independent variable, while subjective wellbeing served as the 
dependent variable. The regression model incorporated control 
variables such as gender, age, education, health, and income. To assess 
the direct impact of watching sports events on subjective wellbeing, 
an Ordinary Least Squares (OLS) regression analysis was conducted 
using SPSS 26.0. The findings, detailed in Table  2, demonstrate a 
standardized regression coefficient of 0.160 for watching sports events 
on subjective wellbeing, significant at p < 0.001. This suggests that 
watching sports events positively influences individuals’ subjective 
wellbeing, even when control other factors. As a result, RH1 
is supported.

3.4 Indirect effects of watching sports 
events on subjective wellbeing

To delve deeper into the mediating roles of “social interaction” 
and “emotional experience” in the correlation between watching 
sports events and subjective wellbeing, a stepwise regression analysis 
was first executed. Subsequently, bootstrap method was further used 
to analyze the mediating effect.

3.4.1 Analysis of the mediating effect of social 
interaction

The outcomes of the regression analysis concerning the mediating 
impact of social interaction are outlined in Table 3. Initially, with 
social interaction as the dependent variable, watching sports events 
and control variables were placed in the regression model 2. The 
analysis unveiled a noteworthy positive influence of watching sports 

TABLE 1 Descriptive statistical results of the main variables.

Variable name M ± SD Control variables Percentage 
occupied

Independent variables Watching sports events 12.147 ± 6.029

Education

High school and below 20.45%

Mediating variables

Social interaction 9.769 ± 2.771 Specialized/Undergraduate 62.39%

Emotion experience 5.877 ± 2.415
Graduate students and 

above
16.16%

Dependent variables Subjective wellbeing 14.491 ± 1.243

Health

Healthy 87.80%

Control variables Percentage held General 10.73%

Gender
Men 56.84% Unhealthy 1.47%

Female 42.16%

Income

Low-income 40.05%

Age

Youth 42.66%

Middle-age 26.13% Middle-income 42.50%

Old 31.32% High-income 16.45%
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events on social interaction. Subsequently, in regression model 3, 
subjective wellbeing was designated as the dependent variable. 
Watching sports events, social interaction, and control variables were 
all simultaneously integrated into the model. The results highlighted 
a significant positive impact of social interaction on subjective 
wellbeing. Furthermore, the standardized regression coefficient for 
watching sports events remained positive. Nevertheless, compared 
with the regression analysis of watching sports events in Model 1 from 
Table 2, the standardized regression coefficient decreases from 0.160 
to 0.127. This decline indicates a partial mediating effect of social 
interaction in the relationship between watching sports events and 
subjective wellbeing.

To better evaluate the magnitude of the mediating effect of social 
interaction, model 2 from the PROCESS plug-in in SPSS was utilized, 
and the test was carried out by the bootstrap method. The findings are 
presented in Table 4. This shows that the direct effect of watching 
sports events on subjective wellbeing is 0.093, with a 95% confidence 
interval excluding 0. So the direct effect is significant, which represents 
79.5% of the overall effect size. Additionally, the mediating effect of 
social interaction is 0.024, with its 95% confidence interval also 
excluding 0, indicating that the indirect effect is significant and 
accounts for 20.5% of the total effect. Consequently, watching sports 
events not only directly enhances subjective wellbeing but also 

indirectly improves it through social interaction which is an 
intermediate path. Thus, both research hypotheses H1 and H2 
are validated.

3.4.2 Analysis of the mediating effects of 
emotional experience

Following the methodology of the social interaction research, the 
first step was to conduct a mediating regression analysis of emotional 
experiences, the outcomes of which are outlined in Table  5. 
Subsequently, an examination of this mediating effect was 
undertaken, with findings presented in Table 6. Model 4 in Table 5 
reveals a noteworthy enhancement in emotional experiences induced 
by spectating sports events, demonstrated by a standardized 
regression coefficient of 0.154 (p < 0.001). Table 5 Model 5 depicts a 
significant impact of enhanced emotional experiences on subjective 
wellbeing, affirmed through a standardized regression coefficient of 
0.093 (p < 0.005). Yet, when juxtaposed with the standardized 
regression coefficient rendered from the watching sports events study 
within Model 2 in Table 3, there was a decrease from 0.160 to 0.146. 
This reduction suggests emotional experience partially intermediates 
the relationship between watching sports events and 
subjective wellbeing.

In order to more precisely determine the magnitude of the 
mediating effect of emotional experience, the bootstrap method was 
implemented using Model 4 of the PROCESS plug-in in SPSS with the 
outcomes indicated in Table 6. The direct impact of watching sports 
events on subjective wellbeing is 0.106, the 95% confidence interval of 
which excludes 0, demonstrating that the direct effect is statistically 
significant and accounts for 90.6% of the total effect size. The value of 
the mediating effect of emotional experience is 0.011, and just like the 
direct effect, its 95% confidence interval also excludes 0, denoting a 
significant indirect effect that represents 9.4% of the total effect. As a 
result, it can be  inferred that watching sports events can directly 
elevate people’s subjective wellbeing and indirectly affect it through 
the mediating route of emotional experience. Hence, both H1 and H3 
research hypotheses are solidly corroborated.

3.4.3 Analysis of chain-mediated effects of social 
interaction and emotional experience

In utilizing Model 6 within the PROCESS plug-in of SPSS, the 
bootstrap method was executed to scrutinize the chain mediation effects 
of both social interaction and emotional experience. The related findings 
are displayed in Table 7. The indirect influence of these dual factors is 
marked at 0.030, with its accompanying confidence interval excludes 0, 
signifying a noteworthy aggregate indirect effect, contributing to 25.6% 
of the total effect. The indirect roles of the following sequences, “watching 
sports events → social interaction → wellbeing” and “watching sports 
events → emotional experience → wellbeing” endure as significant, with 
their respective effect proportions pegged at 17.9 and 5.1%. Additionally, 
the chain mediation sequence of “viewing sports events → social 
interaction → emotional experience → wellbeing” which was mainly 
focused on registers an influence value of 0.003 and a confidence interval 
that does not intersect 0, hence affirming its significant chain mediation 
effect that represents 2.6% of the total indirect effect. As a result, a chain 
mediation effect involving social interaction and emotional experience 
significantly escalates people’s subjective wellbeing through watching 
sports events. The mediation effect exerted by social interaction 
overshadows that of emotional experience, thereby substantiating RH4.

TABLE 2 Main effect test of watching sports events on enhancing 
people’s subjective wellbeing.

Predictor variables Model 1 subjective 
wellbeing

Independent variables

Watching sports events 0.160***

Control variables

Gender 0.067

Age 0.056

Education 0.035

Health 0.144***

Income 0.040

F 8.091

R2 0.052

*p < 0.05, **p < 0.01, ***p < 0.001; F means F-statistic, which assesses the overall 
significance of the regression model; R2 means Coefficient of Determination, showing the 
proportion of total variance in the dependent variable that is explained by the model. The 
same meanings are applied in the following tables. The control variables used in the 
subsequent Tables 3, 5 are the same as those in this table. In order to better present the 
results, the control variables in the subsequent tables have been simplified.

TABLE 3 Testing the mediation effect of social communication.

Predictor 
variables

Model 2 social 
interaction

Model 3 subjective 
wellbeing

Independent variables

Watching sports event 0.371*** 0.127**

Social interaction 0.088*

Control variables Already controlled

F 28.374*** 7.851***

R2 0.162 0.059

*p < 0.05, **p < 0.01, ***p < 0.001.
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4 Discussion

4.1 The relationship between watching 
sports events and subjective wellbeing

This study’s findings illustrate that viewing sports events have 
a direct and positive impact on individual subjective wellbeing, 
manifested by a standardized regression coefficient of 0.160. This 
impact is highly substantial (p < 0.001), thereby addressing the 
initial research hypothesis: watching sports events can directly 
uplift people’s subjective wellbeing, and the enhancement effect is 
relatively significant. This auspicious outcome reinforces the idea 
that not just active sports participation (like engaging in physical 
activities) can promote wellbeing but indirect (or what is referred 
to as passive) forms can yield similar results. This conclusion 
aligns with the studies carried out by Spanish researchers 

suggesting that various passive sports participation forms, such as 
watching sports games, listen to sports programs, and scanning 
sports news, display strong correlation with wellbeing (Lera-
López et al., 2021). Irrespective of whether it’s via live attendance 
or media broadcast, sports viewership inherently yields 
stimulation, excitement, and delight. This endeavor allows a 
respite from daily life burdens and work stress, enabling 
individuals to unwind physically and psychologically, reduce 
stress and irritation, and immerse themselves—visually, audibly, 
etc.—in a dynamic experience. From the release of the body to the 
activation of the brain’s excitatory system, people can experience 
the sense of fluency, pleasure and orgasm brought by sports, the 
integration of the sense of beauty and excitement, and finally 
reached the immersive experience of extreme happiness. This 
shows that watching sports events itself is the main event and 
source of wellbeing, and it also has important implications in 

TABLE 4 Analysis of the contribution rate of intermediary effects in social communication.

Impact 
pathways

Effect value Effect proportion Boot SE 95%CI Hypothesis 
testing

Lower bound Upper bound

Total effect 0.117*** 100.0 0.025 0.068 0.165

Direct effect (watching 

sports events → subject 

wellbeing)

0.093** 79.5 0.027 0.040 0.145 H1 is supported

Indirect effect (watching 

sports events → social 

interaction → subject 

wellbeing)

0.024** 20.5 0.010 0.003 0.044 H2 is supported

Boot SE means Boot Standard Error, 95%CI means 95% Confidence Interval. The same meanings are applied in the following tables. *p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 5 The mediating effect test of emotional experience.

Predictor variables Model 4 emotional experience Model 5 subjective wellbeing

Independent variables

Watching sports event 0.154*** 0.146***

Emotional experience 0.093**

Control variables Already controlled

F 3.010*** 8.111

R2 0.027 0.061

*p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 6 Analysis of the mediation effect contribution rate of emotional experience.

Impact 
pathways

Effect value Effect proportion Boot SE 95%CI Hypothesis 
testing

Lower bound Upper bound

Total path 0.117*** 100.0 0.025 0.068 0.165

Direct effect (watching 

sports event → subject 

wellbeing)

0.106** 90.6 0.025 0.057 0.155 H1 is supported

Indirect effect (watching 

sports event → 

emotional experience → 

subject wellbeing)

0.011** 9.4 0.005 0.003 0.020 H3 is supported

*p < 0.05, **p < 0.01, ***p < 0.001.
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policy formulation. When the national fitness craze is in full 
swing, how to further improve the required conditions for 
watching sports events, enhance the enthusiasm for watching 
sports events, use sports events to enable residents to feel the 
sense of wellbeing, and create a harmonious, healthy, positive and 
relaxed social atmosphere is also an important proposition that 
cannot be ignored.

4.2 Mediating role of social interaction

Beyond relaxation and entertainment, increasing social 
interaction is a significant motivation for watching sports events. 
“Shared interests and sympathies” naturally foster social 
interactions in this enthusiastic atmosphere. Occurrences of such 
fellowship can be  traced to watching matches with family or 
friends, cheering alongside fans in-stadium, or being a part of 
social clusters such as fan clubs that indulge in consistent 
interactions. Regular contact within these social assemblies 
solidifies connections between members unified by common 
subjects and pastimes. Studies reveal that involvement in sports, 
primarily during recreative periods, provides venues for social 
interaction and encourages individuals in honing their 
communicative and collaborative-abilities, thereby contributing 
to more fulfilling lives (Bloodworth et al., 2012). Interacting with 
family, friends, neighbors, fellow fans, and sports teams allows 
individuals to fortify existing social ties, engineer new ones, and 
uncover heightened feelings of social belonging and identity (De 
Haan et  al., 2014; Stander et  al., 2016; Zhou and Kaplanidou, 
2018). These interactions stimulate emotional reciprocation, 
knowledge exchange, and emotional unity. Social interactions also 
serve as solid predictors of wellbeing. Individuals exhibiting 
sociability and extroversion rationally find more happiness than 
those less sociable. Those who dedicate relatively larger durations 
with others experience more happiness than those who lean 
toward solitude, and ones with an extensive friendship circle 
logically exhibit more happiness than those with only a few 
friends. Therefore, the camaraderie, backing, associations and 

interactions originating from sports viewership are noteworthy 
origins of happiness.

4.3 The mediating role of emotional 
experience

As posited by Diener (1984), emotional states can be bifurcated 
into positive emotions (such as exhilaration, delight, and relaxation) 
and negative emotions (including stress, fury, and melancholy). Studies 
suggest that positive emotional experiences are pivotal in attaining 
wellbeing. Conversely, venting negative emotions could be equally 
efficacious (Shiota et al., 2017). Watching sports events serves as a 
platform satisfying both the amplification of positive emotions and the 
purge of negative emotions. This emotionally charged experience is 
key to sourcing a feeling of wellbeing. Guided by the permutations of 
the sports teams’ various performance, viewers might engage in flag-
waving, cheering, expressing dismay, or manifesting nervousness and 
irritability. These intense emotional experiences pervade the whole 
tenure of watching sports broadcasts. This allows individuals a means 
to dispense with negative emotions, alleviate life’s tensions, and indulge 
in gratification at both physical and mental levels. This procedure 
incrementally morphs into positive emotions, encompassing 
happiness and satisfaction, ultimately fostering an enriched sense 
of wellbeing.

4.4 Chain mediating role of social 
interaction and emotional experience

The range of human needs is structured in a hierarchy, 
extending from basic to advanced levels. Beyond primal 
necessities such as food, beverage, and sleep, recreational and 
entertainment activities constitute the bedrock of life’s needs. 
Sports event viewership acts as a crucial source of such leisure and 
amusement. However, its sustained allure stems from satisfying 
superior demands, among them being social interaction and 
emotional experience. Firstly, the act of consuming sports 

TABLE 7 Chain mediation testing of social communication and emotional experience.

Impact 
pathways

Effect size Effect proportion Boot SE 95%CI Hypothesis 
testing

Lower bound Upper bound

Total path 0.117*** 100.0 0.025 0.068 0.165

Direct effect 0.087** 73.4 0.027 0.034 0.139

Indirect effect 0.030** 25.6 0.011 0.010 0.051

Watching sports event 

→ social interaction → 

subject wellbeing

0.021*** 17.9 0.011 0.000 0.041 H2 is supported

Watching sports event 

→ emotion experience 

→ subject wellbeing

0.006** 5.1 0.003 0.000 0.014 H3 is supported

Watching sports event 

→ social interaction 

→emotion experience 

→ subject wellbeing

0.003** 2.6 0.002 0.001 0.008 H4 is supported

*p < 0.05, **p < 0.01, ***p < 0.001.
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cultivates a milieu for social interactions and facilitates the accrual 
of social resources. Social interplays considerably shape people’s 
emotional experiences, as sports viewership is, by its very nature, 
a social act. Persons with akin interests have the opportunity to 
co-experience their emotional states. While viewing a match in 
the company of friends, family, or colleagues, they can exchange 
perspectives and sentiments and collectively experience the 
match’s triumphs, disappointments, and suspenseful moments. 
This communal emotional experience deepens their bond and 
amplifies their resonance, contributing to greater pleasure and 
satisfaction derived from the game. Additionally, spectators can 
achieve a sense of identity via fan associations or the members of 
a jointly supported team while watching sports events. This 
feeling of social identity can elevate self-assurance and impart a 
sense of belonging, thereby enriching the emotional experience. 
Healthy social interactions and positive emotional experiences 
produced within sports viewership spaces significantly elevate the 
sense of wellbeing.

While both social interplay and emotional experience serve as 
key mediating factors, social interaction wields a stronger 
mediating force compared to emotional experience. This can 
be  deciphered through the notions of “transient effects” and 
“long-lasting effects.” The enhancement of social support and 
relationship network brought by social interaction enhances the 
breadth of social support, delivering a more comprehensive 
influence on wellbeing. This is a long-term, sustained positive 
effect, and the improvement of subjective wellbeing has a lasting 
effect. Conversely, emotional experience is typically ephemeral, 
yielding quick-lived gratification. Though capable of presenting 
intense emotional gratification, this profound experience typically 
necessitates the support of other factors, such as enduring social 
interplay, to cultivate a lasting sense of wellbeing. Consequently, 
its contribution to subjective wellbeing tends to be  more 
ephemeral. This implies that for durable happiness derived from 
sports viewership, lasting social interplays yield greater dividends 
compared to transient emotional pleasure. Profound interpersonal 
bonds and spiritual exchanges form the core sources of happiness.

4.5 How positive viewing experiences 
promote participation in physical activity

Positive viewing experiences can stimulate people’s interest 
and motivation to engage in physical activity (Fleshman and 
Kaplanidou, 2023). The joy and sense of happiness brought by 
watching sports events may encourage spectators to try 
participating in physical activities, especially when they 
experience the athletes’ determination and enjoyment in the 
competition. This emotional experience is not limited to the 
viewing process but can inspire people to extend these emotions 
into their daily lives, thereby becoming more actively engaged in 
physical exercise. Particularly when spectators feel emotionally 
devoted and fulfilled, they may develop a stronger intention to 
engage in physical activity, which may manifest in both short-
term and long-term participation after the event. In summary, 
positive viewing experiences not only bring emotional joy but also 
serve as a source of motivation, driving individuals to adopt a 
healthier lifestyle (Inoue et al., 2015).

4.6 Limitations and future studies

Although this paper explores the relationship between watching 
sports events and happiness and the corresponding mechanism, there 
are the following areas that need to be improved. (1) The breadth of the 
study’s sample could be extended. The current sample includes 885 
respondents from the east, center, and west regions of China. However, 
encompassing a larger sample could boost the general applicability of the 
conclusions. (2) The measurement indicators of watching sports events 
need to be further enriched. The measurement indicators used in this 
study only include the frequency and duration of watching sports events, 
but lack measurement of viewing intensity. Future research should 
explore better measurement questions for the intensity of watching 
sports events, such as “emotional engagement in watching games.” In 
addition, these measurement indicators focus more on the external 
behavior of watching sports events, while the motivation, type and way 
of watching sports events need to be further studied and refined to form 
a mature measurement scale for watching sports events. (3) Compare 
the effects of varying forms of watching sports events on wellbeing. This 
manuscript does not differentiate between the effects that online and 
offline sports viewership have on happiness. Subsequent examinations 
could utilize models like coefficient clustering to analyze this distinction. 
(4) Delve into more intricate influence mechanisms and relational paths. 
Given that the genesis of happiness encompasses many variables, this 
study concentrates exclusively on the mediation roles of social 
interaction and emotional experience. Subsequent research should 
incorporate more variables to probe these multifaceted mechanisms. (5) 
While this study focuses on the impact of sports viewership on subjective 
wellbeing, other contextual factors, such as workplace environment and 
social support, are also crucial contributors to wellbeing. Research 
suggests that a positive work environment and strong social support 
networks can enhance emotional wellbeing, reduce stress, and foster 
greater life satisfaction. These unexamined variables are important for 
understanding the broader influences on subjective wellbeing. Future 
research should adopt a multi-context, multi-variable approach to 
explore how various contextual factors interact and contribute to 
wellbeing, offering a more comprehensive view of the mechanisms 
underlying happiness” (Bergefurt et al., 2023; O’Hare et al., 2024).

4.7 Suggestion and strategies

Firstly, escalate both the malleable and rigid prerequisites for sports 
viewing to magnify the residents’ zeal for spectating events. (1) For the 
community, increase community sports watching activities and expand 
publicity. Harness community bulletin boards, digital media platforms, 
and emails for disseminating information about forthcoming sports 
contests. Initiate community-centered sports exercises like football, 
basketball, or volleyball championships to facilitate residents’ direct 
participation and expand their comprehension of sports contests. For 
people with limited sports interest or those who encounter hurdles to 
participation, impart applicable education and training, such as sport-
related knowledge sessions or commentator translation services. (2) 
For event organizers, further refine the sports viewing environment 
and facilities. Construct or modernize sports arenas and infrastructures 
to create conditions for residents to secure top-notch offline spectating 
experiences. At the same time, ensure that the sports events are 
equipped with large screen TV, projection equipment and superior 
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sound systems to ensure the quality of real-time transmission of the 
game. Projector equipment Ensure an obstruction-free viewing 
ambiance by offering ample space, comfortable seating, and convenient 
access, thereby catering to all residents to watch sports events, 
irrespective of their physical prowess or capabilities. (3) For event 
planners, start by intensifying sports event supervision to secure 
superior quality competitions to provide residents with a high level of 
on-site competition with both appreciation, competition and fluency. 
To engage more residents to spectate in person, offer discounted or free 
passes to students, seniors, disabled individuals, and other special 
demographics, consequently augmenting the spectator turnout. Also, 
advance online platforms by creating or collaborating with existing 
ones (e.g., sports livestream websites or apps) enabling residents to 
stream sports contests from home. The platforms should strengthen its 
own construction, deliver top-tier live streaming, reliable network 
connectivity, and intuitive navigation to enrich the viewing experience.

Secondly, the formation of social institutions such as fan groups for 
sports events can enrich the social interaction of spectators. (1) Support 
the establishment of social collectives like fan clubs for sports events. 
Urge sports aficionados to found or become part of local fan clubs or 
associations. These clubs can arrange activities like spectating games, 
strategizing discussions, and taking part in fan contests, providing a 
platform for conversation and exchange. (2) Intensify interactions and 
communications among club members by arranging parties and events 
targeted at fans. Schedule regular gatherings for fans, providing a 
consistent platform for communication. These congregations can include 
focused discussions, live match screenings, and other participatory 
activities to boost involvement and a sense of community. Propose 
manifold fan activities, such as talent competitions, riddles, predicting 
sports outcomes, and sharing game experiences. These activities 
stationed before, during, or post-matches amplify entertainment, incite 
participation and encourage interplay. Inspire fans to partake in 
communal activities like charitable collections and environmental 
preservation. This engagement helps establish civic responsibility and 
assists fans in better assimilating into their communities. (3) Urge fans 
to institute social media networks or web forums for regular 
communication and idea exchange. Advance cultural swaps among fans 
hailing from diverse locales to share regional customs and traditions, 
fostering interregional camaraderie and cooperation.

Thirdly, improve the quality of sports events and enhance the 
emotional experience of residents. (1) Fortify the organization and 
management of events to make sure they are run in a well-organized, 
systematic manner. This includes prevent organization, event 
progression, and post-event examination. Efficient management is key 
for the seamless operation of sporting competitions, preventing disorder 
and mishaps. (2) Render an ideal viewer environment and provide user-
friendly transportation facilities. Assure comfortable accommodation, 
clear visual and audio impressions, and a lively ambiance, which 
encapsulates well-maintained facilities, a selection of food and drink 
options, and zones for entertainment. Fabricating an enjoyable spectating 
atmosphere allows audiences to fully savor the game. Supplementally, 
offering accessible transport choices such as public conveyance, ample 
parking space, and clean sanitation facilities promotes smooth ingress 
and egress, boosting the entire viewer experience. (3) Enhance the 
competitiveness and grandeur of sporting events to entice more viewers 
and provide a spirited emotional engagement. This can be realized by 
uplifting the competitive intensity and incorporating elements of mystery 
and drama. (4) Propose assorted amusement activities during the event 
to stimulate audience interaction and engagement. These could involve 

musical and dance acts, exciting draws, and more, increasing spectator 
gratification and entertainment. Additionally, enable interfaces for lively 
crowd participation, such as cheering, sign-raising, and clapping, to 
nurture a sense of unity and an upbeat emotional response.

5 Conclusion

The research deduces the following: (1) Watching sports events can 
directly escalate subjective wellbeing. (2) Sports event spectating broadens 
the scope of social engagements and magnifies positive emotional 
occurrences effectively. (3) Serving as individual mediators, and as a link, 
both social interactions and emotional experiences amplify wellbeing 
through the viewership of sports events. Importantly, the mediating 
impact of social interaction surpasses that of emotional experiences.
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Background: Digital interventions present potential solutions for aftercare 
and relapse prevention in anxiety and depressive disorders. This systematic 
review synthesizes evidence on the efficacy of internet- and mobile-based 
interventions for post-acute care in these conditions.

Methods: A systematic search was conducted in electronic databases (MEDLINE, 
CENTRAL, Scopus, Web of Science, PsycINFO, PsycARTICLES, PsycEXTRA, 
ProQuest Dissertations and Theses Open, Open Access Theses and Dissertations, 
and Open Grey) for randomized controlled trials evaluating digital aftercare or 
relapse prevention interventions for adults with anxiety or depressive disorders. 
Primary outcomes included symptom severity, relapse rates, recurrence rates, 
and rehospitalization. Secondary outcomes included general quality of life and 
adherence to primary treatment. Risk of bias was assessed using the Cochrane 
tool.

Results: Nineteen studies (3,206 participants) met the inclusion criteria. 
Interventions included cognitive-behavioral therapy, mindfulness-based 
approaches, and supportive text messaging. Most studies focused on depression, 
with limited evidence for anxiety disorders. Notably, fourteen studies that reported 
on depressive symptoms demonstrated significant improvements following 
digital interventions, with effect sizes ranging from small (Cohen’s d = 0.20) to 
large (Cohen’s d = 0.80). Five studies investigated relapse or recurrence rates, 
yielding mixed results. Adherence rates varied significantly across studies, 
ranging from 50 to 92.3%, highlighting the variability in participant engagement. 
Methodological quality was also variable, with allocation concealment and 
blinding being common limitations.

Conclusion: Internet- and mobile-based interventions show promise for 
aftercare and relapse prevention in depression, with limited evidence for 
anxiety disorders. Future research should focus on optimizing engagement, 
personalizing interventions, standardizing outcome measures, and conducting 
larger trials with longer follow-up periods. These findings have important 
implications for integrating digital tools into existing care pathways to improve 
long-term outcomes for individuals with anxiety and depressive disorders.
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Systematic review registration: https://www.crd.york.ac.uk/prospero/display_
record.php?ID=CRD42020151336, CRD42020151336.

KEYWORDS

depression, anxiety, digital interventions, aftercare, relapse prevention, internet-
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1 Introduction

Depressive and anxiety disorders are common psychiatric 
conditions affecting psycho-social functioning and are characterized 
by complex and recurring clinical symptomatology. Major Depressive 
Disorder (MDD) features episodes lasting a minimum of 2 weeks, 
marked by notable mood, cognitive, and neurovegetative disruptions, 
affecting over 280 million individuals worldwide (Malhi and Mann, 
2018). Anxiety disorders, with a global prevalence of 7.3%, are 
characterized by persistent fear and anxiety, associated with 
maladaptive avoidance behaviors and significant functional 
impairment (Craske and Stein, 2016). The substantial comorbidity 
between these disorders—approximately 60% of patients with MDD 
also presenting a comorbid anxiety disorder—is associated with 
increased symptom severity and unfavorable prognosis (Gold 
et al., 2020).

Generally, clinical evidence demonstrates that traditional 
pharmacological and psychological interventions are effective 
approaches for relapse prevention. Specifically, compliance with 
antidepressant treatments remains a cornerstone of relapse 
prevention, demonstrating efficacy in long-term follow-up studies 
(Bockting et  al., 2015). Among psychological interventions, 
Cognitive Behavioral Therapy (CBT) and Mindfulness-Based 
Cognitive Therapy (MBCT) have emerged as effective approaches 
for preventing depressive and anxiety relapses (Kuyken 
et al., 2016).

Nonetheless, the critical need for effective aftercare is highlighted 
by substantial relapse rates in epidemiological data - up to 80% for 
MDD and between 24 and 58% for anxiety disorders within 2 years 
post-remission (Arias et al., 2022). Furthermore, long-term studies 
indicate that 8.5% of individuals with anxiety and depression remain 
chronic, and 32.9% experience intermittent relapses (Solis et al., 2021). 
Therefore, tertiary prevention, including aftercare and relapse 
prevention programs, are essential to sustain treatment gains and 
mitigate the negative impact of these disorders (Bockting et al., 2015, 
2018; Huijbers et al., 2015).

Advances in digital technologies, including internet and mobile 
applications (IMIs), offer promising solutions to deliver scalable, 
accessible, and cost-effective aftercare interventions (Hennemann 
et al., 2018; Naslund et al., 2017). Emerging evidence suggests that 
these technology-enabled approaches can be effective in maintaining 
treatment gains and preventing relapse for anxiety and depressive 
disorders (Hennemann et al., 2018; Kuyken et al., 2016; Naslund et al., 
2017). IMIs may offer advantages in terms of anonymity, flexibility, 
and the ability to provide personalized, interactive, and real-time 
support to individuals in the critical post-treatment period (Schlief 
et al., 2022). Previous research on IMIs for mental health has primarily 
focused on their use as primary treatment modalities (Ebert et al., 
2018; Sander et al., 2016). However, a growing body of literature has 
begun to explore the potential for these technologies in aftercare and 

relapse prevention, with evidence suggesting they can effectively help 
patients sustain the benefits of treatment and prevent future relapses 
over the long term (Bockting et al., 2015, 2018; Hennemann et al., 
2018; Huijbers et al., 2015; Kuyken et al., 2016).

To better understand the current state of the evidence on internet- 
and mobile-based aftercare and relapse prevention interventions for 
anxiety and depressive disorders, a comprehensive systematic review 
is warranted.

2 Method

2.1 Protocol and registration

This systematic review was conducted following the guidelines 
of the “Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses” (PRISMA) (Page et al., 2021). The review protocol 
was registered and described in detail in the international 
prospective register of systematic reviews (PROSPERO: 
CRD42020151336).

2.2 Eligibility criteria

2.2.1 Types of studies
We included randomized controlled trials (RCTs) and 

multi-arm studies that were available in full text. Non-randomized 
controlled and uncontrolled studies were excluded. RCTs were 
defined as trials that had an intervention and a control group, 
random assignment of participants, and specific measurable 
objectives and outcome measures. Studies published in English 
were included, and eligible publication types were journal articles, 
conference proceedings, conference abstracts, dissertations, and 
research reports. Completed but unpublished studies from trials 
registers were excluded.

2.2.2 Types of participants
Studies focusing on adults (≥18 years) of any gender and 

ethnicity who have previously received acute treatment for anxiety 
and/or depressive disorders within the last 6 months were included. 
Eligible anxiety and depressive disorders included Major Depressive 
Disorder, Persistent Depressive Disorder, Premenstrual Dysphoric 
Disorder, Specific Phobia, Social Anxiety Disorder, Panic Disorder, 
Agoraphobia, and Generalized Anxiety Disorder. Studies with 
participants who had other comorbid mental disorders were 
included if anxiety/depressive disorders were among the main 
outcomes of the acute treatment. Studies with participants 
previously treated for a somatic condition with comorbid anxiety 
and/or depressive disorders were eligible if anxiety/depressive 
disorders were among the primary outcomes.
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2.2.3 Types of interventions
Interventions were defined as psychological programs provided 

predominantly in an online or mobile setting, including web pages, 
videoconference, chat, email, mobile applications, or text messages. 
The interventions were aimed at aftercare, follow-up treatment, 
maintenance, or relapse prevention for anxiety/depressive disorders. 
Interventions could vary in length, theoretical basis, and degree of 
human support (unguided/self-administered, minimal guidance, or 
online therapy). Interventions delivered solely through telephone 
calls or those which provided only psychoeducational content 
were excluded.

2.2.4 Comparator interventions
Eligible comparators included inactive control groups (waiting list 

controls, no-treatment control, attention-placebo) and active control 
groups (face-to-face psychological intervention, telephone-delivered 
psychological intervention, pharmacological treatment, combined 
treatment, and other active treatments).

2.2.5 Outcomes
Primary outcomes included the severity of anxiety and depressive 

symptoms, relapse of anxiety/depression, recurrence of anxiety/
depression, and rehospitalization. Secondary outcomes included 
general quality of life and adherence to primary treatment.

2.3 Search strategy

We conducted systematic searches in the following databases: 
MEDLINE (via PubMed), CENTRAL (via The Cochrane Library), 
Scopus, Web of Science, PsycINFO, PsycARTICLES, PsycEXTRA, 
ProQuest Dissertations and Theses Open, Open Access Theses and 
Dissertations, and Open Grey. The initial search was conducted 
between April 6, 2019, and May 3, 2019, with a subsequent search 
performed between June 1, 2021, and June 4, 2021, to capture studies 
published after the initial search. The search strategy was designed 
according to the Population, Intervention, Comparison, Outcomes and 
Study (PICOS) framework and adapted for each database using a 
combination of subject headings and free text terms related to aftercare, 
internet- and mobile-based interventions, depressive/anxiety disorders, 
and randomized controlled trials (see Supplementary material S1 for 
the complete search strategy). To ensure the comprehensiveness of our 
review, we performed an additional check 10–15 December 2023. This 
check specifically focused on completed trials that were identified in 
our previous searches but had not been published at that time. 
We  re-examined these previously identified completed trials to 
determine if they had been published since our last search. For each of 
these trials, we conducted targeted searches in scientific databases and 
through general web searches to locate any resulting publications. Any 
newly published studies from these previously identified completed 
trials were assessed for eligibility and, if relevant, included in our data 
extraction process.

2.4 Study selection

Retrieved records were managed using Mendeley. Two 
independent researchers [LP, MG] screened titles and abstracts to 

identify eligible studies. The researchers coded the records as 
eligible, ineligible, or unclear and resolved disagreements through 
discussion. Inter-rater reliability was calculated using the kappa 
statistic. Full texts of potentially eligible studies were then assessed 
for final inclusion.

2.5 Data extraction

Data were extracted using COVIDENCE. The following data were 
extracted from each study: (1) study identification, (2) study design 
characteristics, (3) intervention details, (4) primary diagnosis, (5) 
previous treatment type, (6) technical setting, (7) degree of 
professional support, (8) outcomes, (9) instruments, (10) results. Two 
independent researchers [LP, PP] extracted the data, and 
disagreements were resolved through discussion. Data from multiple 
reports of the same study were extracted into a single form.

2.6 Risk of bias assessment

The risk of bias was assessed using the Cochrane Collaboration’s 
tool (Higgins et al., 2011), covering the following domains: sequence 
generation, allocation concealment, blinding of participants, blinding 
of personnel, blinding of outcome assessment, incomplete outcome 
reporting, selective outcome reporting, other sources of bias. Each 
domain was rated as low, high, or unclear risk of bias. Disagreements 
were resolved through discussion.

2.7 Data synthesis

We performed a qualitative synthesis of the included studies. The 
synthesis focused on summarizing the characteristics and findings of 
the included studies and discussing the implications of the results. 
Heterogeneity among studies was assessed based on study design, 
participant characteristics, intervention details, and outcomes 
measured. Potential sources of heterogeneity were explored qualitatively.

3 Results

3.1 Study selection

The systematic search of databases and registers yielded 5,278 
studies, with an additional 2 references identified from other sources 
(Kok et al., 2014; Kraft et al., 2017). After removing 2,063 duplicates 
(2,061 identified by Mendeley and 2 by Covidence), 3,217 studies were 
retained for screening. Of these, 3,180 were excluded based on title 
and abstract review. The full texts of the remaining 37 studies were 
sought for retrieval, all of which were successfully obtained and 
assessed for eligibility. Following full-text review, 18 studies were 
excluded for the following reasons: not published (n = 4), other 
language (n = 1), wrong outcomes (n = 1), wrong intervention (n = 9), 
wrong study design (n = 1), and wrong patient population (n = 2). 
Ultimately, 19 studies met all inclusion criteria and were included in 
the review for qualitative synthesis. This selection process is illustrated 
in the PRISMA flow diagram (Figure 1).
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3.2 Study characteristics

The systematic search yielded 19 randomized controlled trials 
(RCTs), published between 2011 and 2023, comprising a total of 
3,206 participants. Sample sizes ranged from 41 (Kraft et al., 2017) 

to 460 participants (Segal et  al., 2020), with a mean of 160.4 
participants per study (SD = 123.7). The mean age of participants 
across studies ranged from 37.2 years (Browning et al., 2012) to 
51.0 years (Vicent-Gil et  al., 2019). Most studies included 
predominantly female samples, with the percentage of female 

FIGURE 1

PRISMA flowchart of study inclusion process.
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participants ranging from 51.1% (O’Reilly et  al., 2019) to 80% 
(Hunkeler et al., 2012).

Most studies (n = 16) primarily focused on major depressive 
disorder (MDD), while others included participants with anxiety 
disorders (n = 2), alcohol use disorder co-occurring with depression 
(n = 2), or persistent depressive disorder (n = 1). Eight studies 
specifically targeted participants in remission or with a history of 
depressive episodes. Study designs were predominantly parallel group 
randomized controlled trials (RCTs), with the number of arms ranging 
from two to five. Intervention durations varied widely from 2 weeks 
(Browning et al., 2012) to up to 12 months (Kordy et al., 2016), with 
follow-up periods extending to 24 months in some cases (Holländare 
et al., 2013). Studies were conducted in various settings, including 
outpatient, community, and post-inpatient contexts.

Most interventions (n = 16) were internet- or mobile-based, while 
five studies utilized primarily telephone-based interventions (e.g., van 
den Berg et al., 2015; Hunkeler et al., 2012). Professional support 
ranged from unguided self-help (e.g., Agyapong et al., 2012) to regular 
therapist contact (e.g., Vicent-Gil et  al., 2022), with most studies 
(n = 12) providing some form of minimal guidance.

Interventions were diverse, including cognitive-behavioral 
therapy (CBT, e.g., Kok et al., 2015), mindfulness-based approaches 
(e.g., Kraft et al., 2017; Segal et al., 2020), attentional bias modification 
(Browning et al., 2012), and supportive text messaging (e.g., Agyapong 
et  al., 2012; O’Reilly et  al., 2019). Control conditions were 
predominantly treatment as usual (n = 12; e.g., Klein et al., 2018), with 
the remainder using wait-list controls (n = 4; e.g., Schlicker et  al., 
2017) or active comparators (n = 3; e.g., Browning et al., 2012).

Notably, the studies varied in their approach measuring relapse or 
recurrence. Some studies used structured clinical interviews (e.g., 
SCID; Klein et al., 2018), while others relied on self-report measures 
or predefined cut-off scores on depression scales (e.g., Holländare 
et al., 2013).

Table 1 presents a comprehensive summary of the characteristics 
of the studies included in this analysis.

Primary outcomes measured depressive symptoms, most assessed 
using the Beck Depression Inventory (BDI), Patient Health 
Questionnaire (PHQ-9) or Hamilton Depression Rating Scale 
(HDRS). Secondary outcomes often included anxiety symptoms, 
quality of life measures, and relapse rates (see Table 2). Participant 
attrition was reported in 17 of the 19 included studies, with varying 
levels of detail provided.

Table 2 presents a comprehensive summary of the results of the 
studies included in this analysis.

3.3 Quality assessment

We conducted a comprehensive risk of bias assessment for all 19 
included studies using the Cochrane Risk of Bias Tool (Higgins et al., 
2011). This tool evaluates seven domains: random sequence 
generation, allocation concealment, blinding of participants and 
personnel, blinding of outcome assessment, incomplete outcome data, 
selective reporting, and other biases (see Table 3). Random sequence 
generation was adequately reported in 78.9% (15/19) of the studies, 
employing methods such as computer-generated randomization, thus 
demonstrating a low risk of bias. However, 21.1% (4/19) of studies 
provided insufficient information, resulting in an unclear risk 

assessment. Allocation concealment procedures were less consistently 
reported. Only 31.6% (6/19) of studies clearly described appropriate 
methods, while 68.4% (13/19) lacked sufficient detail, leading to an 
unclear risk of bias assessment in this domain. Blinding presented a 
significant challenge, as is often the case with technology-based 
interventions. Double-blinding was reported in only one study, while 
57.9% (11/19) implemented single-blind designs, typically involving 
blinded outcome assessors. The remaining 36.8% (7/19) did not 
specify blinding procedures, resulting in an unclear risk assessment. 
Outcome assessment blinding was adequately reported in 52.6% 
(10/19) of studies, indicating a low risk of bias. The other 47.4% (9/19) 
provided insufficient information, raising concerns about potential 
bias in this domain. Regarding incomplete outcome data, 84.2% 
(16/19) of studies demonstrated appropriate handling of attrition and 
missing data, indicating a low risk of bias. However, 15.8% (3/19) were 
assessed as having a high risk of bias in this area. All studies (19/19) 
showed a low risk of bias for selective reporting, suggesting consistent 
reporting of pre-specified outcomes across the research. Other 
potential sources of bias were unclear in 68.4% (13/19) of studies, 
primarily due to insufficient information about factors such as 
baseline imbalances or potential contamination between groups. The 
remaining 31.6% (6/19) were judged to have a low risk of other biases.

Table 3 presents detailed ratings of the risk of bias domain for each 
of the studies included in this analysis.

3.4 Effects of the interventions

3.4.1 Symptom severity

3.4.1.1 Severity of anxiety symptoms
Six studies reported outcomes related to anxiety symptom severity. 

Aggestrup et al. (2023) found that the Circadian Reinforcement Therapy 
(CRT) group had significantly lower anxiety scores compared to the 
treatment as usual group, as measured by the HAM-D17. van den Berg 
et al. (2015) reported significantly lower anxiety scores in the telephone 
plus text message intervention group compared to the control group, 
with a difference of −2.04 points on the BSI-18 (p = 0.042). Browning 
et  al. (2012) found that the Positive Face-based Attentional Bias 
Modification (ABM) intervention reduced anxiety symptoms during 
follow-up compared to placebo (p = 0.03), as measured by the 
STAI. Segal et al. (2020) observed a significantly greater reduction in 
GAD-7 scores in the Mindful Mood Balance plus usual depression care 
(MMB + UDC) group compared to usual care alone (mean difference 
1.21, p = 0.004). The results of internet-based treatment interventions 
(Nyström et  al., 2017), as measured by GAD-7, indicated a steeper 
decline in anxiety scores for the treatment group compared to the control 
group, with a between-group difference quantified as B = −0.384 
(p = 0.023). Zwerenz et  al. (2017) evaluated an internet-based 
intervention designed to reduce anxiety symptoms. Anxiety was 
measured using the GAD-7, and the findings revealed a significant 
reduction in anxiety symptoms for the intervention group compared to 
the wait-list control group, with scores of 11.06 ± 6.49 versus 13.15 ± 5.89, 
respectively (p = 0.02).

Overall, all six studies that reported anxiety outcomes found 
significant reductions in anxiety symptoms following digital 
interventions. However, the interventions and measurement tools varied 
considerably across studies, making direct comparisons challenging.
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TABLE 1 Summary of study characteristics.

Source Type of 
RCT

Study 
setting

Diagnostic 
criteria

Inclusion criteria Exclusion criteria

Vicent-Gil 

et al. (2022)

PG (3 arms) Hospital DSM-5 Age 18–60, history of MDD, currently in clinical 

remission or partial remission (HDRS <14), 

cognitive deficits (SCIP <80), psychosocial 

dysfunction (FAST ≥12)

IQ <85, medical conditions with 

neuropsychological impairment, comorbid 

psychiatric disorders, recent ECT or 

psychological intervention

Aggestrup 

et al. (2023)

PG (2 arms) Outpatient DSM-IV Age ≥ 18 years, diagnosis of major depressive 

episode, MADRS-S score 15–35

Hamilton suicidal item 3 score ≥ 2, current 

substance abuse, comorbid dementia or brain 

disorders, bipolar disorder, psychotic 

depression

Agyapong 

et al. (2012)

PG (2arms) Hospital DSM-IV Age > 18, MMSE score ≥ 25, DSM-IV criteria for 

major depressive disorder and alcohol 

dependence/abuse, completed inpatient dual 

diagnosis program

Bipolar disorder, psychotic disorder, current 

polysubstance dependence/abuse

Kraft et al. 

(2017)

PG (2 arms) Hospital ICD-10 Age 18–75, inpatient or day patient, depressive 

symptoms

Psychotic symptoms, history of schizophrenia, 

current mania, risk of dissociative crisis, severe 

cognitive impairment, severe substance abuse, 

suicidality, insufficient German language skills

van den 

Berg et al. 

(2015)

PG (3 arms) Hospital NS Diagnosed depression, anxiety, adjustment or 

somatoform disorder; being discharged from day 

hospital

Interval patients, emotional instability with 

recurrent suicide crises/self-harm

Browning 

et al. (2012)

PG (2×2 

design)

Outpatient DSM-IV Aged 18–65 years, ≥2 previous depressive 

episodes, currently in remission, MADRS-S 

score 15–35

Current major depression, suicidal ideation, 

current substance abuse, psychotic disorder

Kok et al. 

(2015)

PG (2 arms) Recruited via 

media, 

practitioners

DSM-IV-TR Age 18–65, ≥2 previous depressive episodes, in 

remission 2–24 months, HRSD score ≤ 10

Current depression, predominant anxiety 

disorder, bipolar disorder, psychosis, substance 

abuse

Kordy et al. 

(2016)

PG 

(multicenter)

Psychiatric 

departments

DSM-IV Age 18–65, ≥3 depressive episodes, Internet 

access

Acute suicide risk, history of psychosis/bipolar 

disorder/organic brain disorder, primary 

diagnosis of another DSM-IV axis I disorder, 

severe medical conditions, severe cognitive 

impairment

Simon et al. 

(2011)

PG (2 arms) Primary care 

clinics

NS Age ≥ 18, new antidepressant prescription from 

primary care for depression, registered for online 

messaging

Antidepressant prescription in prior 270 days, 

bipolar/psychotic disorder diagnosis, mood 

stabilizer/antipsychotic prescription

Nyström 

et al. (2017)

PG (5 arms) Internet-based DSM-IV-TR Age > 18, MADRS-S score 15–35, access to 

computer/internet, resident in Sweden, able to 

read/write Swedish

Severe depression, suicidal ideation, other 

primary psychiatric diagnosis, current 

psychological treatment, recent medication 

changes, active exercisers

Zwerenz 

et al. (2017)

PG (2 arms) Inpatient clinic NS Inpatients/day clinic patients above 18 years with 

Internet access

Acute suicidality, psychosis, current substance 

addiction, lifetime diagnosis of schizophrenia, 

bipolar or organic psychiatric disorder

Klein et al. 

(2018)

PG (2 arms, 

single-blind)

Recruited via 

media, 

practitioners

DSM-IV Age 18–65, ≥2 previous depressive episodes, in 

remission 8–24 months, HRSD score ≤ 10

Not specified

O’Reilly 

et al., 2019

PG Outpatient DSM-IV Age 18–70, completed inpatient program, MMSE 

>25, BDI ≥14, in possession of mobile phone

Psychosis, primary substance abuse other than 

alcohol

Schlicker 

et al. (2017)

PG (3 arms) Hospital ICD-10 Age ≥ 18, MDD diagnosis, German fluency, 

basic reading/writing skills, mobile phone access

Psychotic diagnosis, acute substance 

dependence, significant suicide risk

Segal et al. 

(2020)

PG (3 arms) Health clinics PHQ-9, history 

of MDD

Age ≥ 18, history of major depressive disorder, 

current PHQ-9 score 5–9

Schizophrenia, bipolar disorder, current 

psychosis, organic mental disorder, pervasive 

developmental delay

(Continued)

279

https://doi.org/10.3389/fpsyg.2024.1474016
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Petre et al. 10.3389/fpsyg.2024.1474016

Frontiers in Psychology 07 frontiersin.org

TABLE 1 (Continued)

Source Type of 
RCT

Study 
setting

Diagnostic 
criteria

Inclusion criteria Exclusion criteria

Ebert et al. 

(2013)

PG (2 arms) Post-inpatient, 

internet-based

ICD-10 ≥18 years old, met criteria for a mental disorder 

according to ICD-10, fluent in German, basic 

reading and writing skills, access to internet

Psychotic diagnosis, acute alcohol or substance 

dependence, significant risk of suicide

Hunkeler 

et al. (2012)

PG (2 arms) Mental health 

clinics

DSM-IV Age ≥ 18, diagnosis of recurrent/chronic 

depression, not hospitalized, fluent in English, 

uses Internet at home

Bipolar disorder, current hospitalization

Holländare 

et al. (2013)

PG (2 arms) Internet-based DSM-IV MADRS-S score 7–19, previous psychological or 

pharmacological treatment

Not explicitly stated

Hoorelbeke 

et al. (2015)

PG (2 arms) Online/at-home DSM-IV History of depression, stable remission 

≥6 months, age 18–65

Bipolar disorder, psychosis, substance abuse, 

brain injury, current comorbid disorders

Sample size 
(N); Age (M, 
SD); % female

Primary 
diagnosis 
previous 
treatment type

Total study 
duration time 
points

Intervention details technical setting, degree of 
professional support duration

Vicent-Gil 

et al. (2022)

N = 52

51(7.14)

71.2%

MDD (remission)

Pharmacological

9 months

T0: Baseline

T1: Post-intervention 

(3 months)

T2: Follow-up (6 months 

after T1)

Cognitive and functional remediation (INCREM program), psychoeducation

Internet-based, therapist-led

110-min sessions of functional remediation + computerized cognitive training 

(INCREM) or psychoeducation + non-directed game (psychoeducation)

12 weeks

Aggestrup 

et al. (2023)

N = 103

CRT:41.8(14.8), 

TAU:40.6 (14.8)

62%:51%

MDD

Combined

4 weeks

Baseline (at inclusion)

Weekly phone calls

End point (after 4 weeks)

Circadian Reinforcement Therapy (CRT) + electronic self-monitoring

Combined, guided (psychoeducation sessions, daily electronic self-

monitoring, weekly scheduled phone calls or meetings, plus additional calls 

triggered by predefined alert points in the MDB system)

4 weeks

Agyapong 

et al. (2012)

N = 54

IG:48(10.4), CG: 

49.1(10.5)

53.7%

MDD and AUD

Combined

3 months

Baseline (at discharge)

3-month follow-up

Supportive text messages

Mobile-based, unguided

180 supportive text messages targeting mood, medication adherence, and 

alcohol abstinence

4 months

Kraft et al. 

(2017)

N = 41

IG:43.4(12.7), CG: 

44.5 (13.5)

68.3%

MDD; PDD

NS

4 months

Baseline (pre-

randomization)

Prerandomization 

(before discharge)

4-month follow-up

Mindfulness training & text message support

Mobile-based, guided (automated text message feedback)

Manualized group introduction to 3 mindfulness exercises during inpatient 

treatment, followed by daily home practice for 4 months. Intervention group 

received reinforcing text message feedback.

17 weeks

van den 

Berg et al. 

(2015)

N = 123

44 (12.5)

71.5%

MD/ND-SRD

Psychological

6 months

Baseline (at discharge 

from day hospital)

Follow-up (6 months 

after baseline)

and 26 weeks

Telephone contacts plus text messages

Mobile-based, guided (calls conducted by trained nurses)

Weekly calls in first month, then monthly calls for 5 months; weekly 

individualized text messages (group 2 only)

26 weeks

Browning 

et al. (2012)

N = 61

IG1:34.6 (12.2), 

IG2:40.9 (11.3), 

IG3:37.8 (11.5), 

IG4:40.9 (13.5)

65.6%

MDD-R

No psychotropic or 

psychological 

treatment (last 

2 months)

6 weeks

Baseline, post-

intervention (2 weeks), 

4-week follow-up

Cognitive bias modification: Positive face-based ABM & Positive word-based 

ABM vs. Neutral face-based ABM & Neutral word-based ABM

Computer-based, unguided

Computerized attentional bias modification tasks completed twice daily

2 weeks

(Continued)
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TABLE 1 (Continued)

Sample size 
(N); Age (M, 
SD); % female

Primary 
diagnosis 
previous 
treatment type

Total study 
duration time 
points

Intervention details technical setting, degree of 
professional support duration

Kok et al. 

(2015)

N = 239

CT: 45.52(10.9), 

TAU:47.48(10.8)

79.4%:69.9%

MDD

Combined

3 months

Baseline, 1.5, and 

3 months

CBT, mobile cognitive therapy (mobile CT)

Internet-based, Minimal therapist support via telephone and email

8 online modules based on preventive cognitive therapy, 20 min per module 

plus homework

8 weeks

Kordy et al. 

(2016)

N = 232

NS

78%

MDD

Combined

24 months

Baseline (hospital 

discharge), 6, 12, 18, and 

24 months

Internet-delivered disease management: SUMMIT (Internet-delivered 

augmentation), SUMMIT-PERSON (Internet-delivered augmentation with 

personal guidance)

Internet-based, fully automated (SUMMIT) or with option of expert chats 

(SUMMIT-PERSON)

Supportive monitoring, crisis management plan, Internet discussion forum

52 weeks

Simon et al. 

(2011)

N = 208

IG:49(13), 

CG:45(14)

69%:75%

MDD 

Pharmacological

6 months

Baseline, 5 months. 

Intervention contact: 2, 

6, 10 weeks

Collaborative care management program

Internet-based, therapist-led

Three online care management contacts at 2, 6 and 10 weeks including 

structured assessment, algorithm-based feedback, and facilitation of follow-up 

care

10 weeks

Nyström 

et al. (2017)

N = 286

42(13.5)

76%

MDD

Psychological

12 weeks

Baseline, weekly, post-

treatment (12 weeks)

Behavioral activation Lewinsohn’s model (BAL), Martell’s model (BAM), 

physical activity (PA) with/without rationale

Internet-based, therapist-led

12-week program, 8 modules, weekly therapist support via email

Zwerenz 

et al. (2017)

N = 69

43.06(12.36)

71%

MDD

Psychological

20 weeks

Baseline (at discharge 

from inpatient/day clinic 

treatment); 10 weeks 

(end of intervention for 

IG, end of waiting period 

for WL); 18 weeks 

(2-month follow-up, IG 

only); 20 weeks (end of 

intervention for WL)

Psychodynamic intervention

Internet-based, feedback from trained psychologist

8 units over 10 weeks, based on affect phobia therapy model

Klein et al. 

(2018)

N = 264

45(11.5)

66%

MDD-R

Pharmacological

24 months

Baseline, 3, 12, and 

24 months; 10 intervals 

for depressive symptoms

CBT: Mobile cognitive therapy (M-CT)

Internet-based, minimal quidance (2 telephone sessions with psychologist), 8 

online weekly modules based on preventive cognitive therapy, 20 min per 

module plus homework

8 weeks

O’Reilly 

et al., 2019

N = 95

48 (10.5)

53.7%

MDD

NS

12 months

Baseline; 3 months; 

6 months (end of 

intervention); 12 months 

(6-month follow-up)

Supportive text messages focused on mood and alcohol abstinence sent twice 

daily for 6 months.

Mobile-based, unguided

26 weeks

Schlicker 

et al. (2017)

N = 226

IG1:42.42(8.88),

IG2:44.59(9.80)

CG:44.60(10.97)

64.1%

MDD

Combined

10 weeks

Baseline (discharge from 

inpatient treatment); 

6 weeks (post-

intervention);10 weeks 

(follow-up)

CBT, standardized text messages focused on emotion regulation (TMMI-

Dsta), individualized text messages (TMMI-Dind)

Mobile-based, unguided, 1–5 text messages per day

6 weeks

(Continued)
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3.4.1.2 Severity of depressive symptoms
Depressive symptom severity was the most reported outcome, 

with 9 out of 11 studies reporting significant improvements 
following digital interventions (Aggestrup et al., 2023; Agyapong 
et al., 2012; Holländare et al., 2011; Hunkeler et al., 2012; Kok et al., 
2015; Nyström et al., 2017; Schlicker et al., 2017; Segal et al., 2020; 
Simon et  al., 2011). Effect sizes ranged from small to large, 
indicating the potential for meaningful clinical impact. Short-term 
effects (3 months) were demonstrated by studies such as O’Reilly 
et al. (2019) and Kok et al. (2015), indicating that these interventions 
can provide rapid benefits. More importantly, long-term effects 
were observed in studies by Hunkeler et al. (2012) and Segal et al. 
(2020), with improvements maintained at 15 and 24 months, 
respectively.

Aggestrup et  al. (2023) reported significantly lower HAM-D17 
scores in the CRT (intervention) group compared to treatment as usual 
(estimated endpoint scores: CRT: 12.8, TAU: 13.6; p = 0.04). Agyapong 
et al. (2012) found significantly lower BDI-II scores in the supportive 
text message intervention group compared to controls at 3 months (8.5 
vs. 16.7, p = 0.003). Kok et al. (2015) observed a significantly greater 
decrease in depressive symptoms measured by the IDS-SR30 in the 
mobile cognitive therapy group compared to treatment as usual 

(difference: −1.60 points per month, p = 0.003, Cohen’s d = 0.44 at 
3 months). Simon et  al. (2011) found significantly lower scores on 
depression measured using SCL-20, in the collaborative care 
management intervention group compared to usual care (0.95 vs. 1.17, 
p = 0.043, effect size 0.29). Nyström et al. (2017) reported significant 
reductions in PHQ-9 scores for the pooled treatment groups compared 
to control (B = -0.669, p = 0.001), with effect sizes (Hedges g) ranging 
from 1.30 to 2.36 for different intervention types. Schlicker et al. (2017) 
found a significantly smaller increase in BDI-II scores for the 
standardized text message intervention group compared to waitlist 
control (p < 0.05, Cohen’s d = 0.32). Segal et  al. (2020) reported a 
significantly greater reduction in PHQ-9 scores in the MMB + UDC 
group compared to usual care alone (mean difference 0.95, p < 0.02). 
Hunkeler et al. (2012) found a greater reduction in depression severity 
for the eCare intervention group compared to usual care 
(estimate = −0.74 on a 6-point scale, p = 0.025, Cohen’s d = 0.60). 
However, Klein et  al. (2018) and Zwerenz et  al. (2017) found no 
significant differences in depressive symptom severity between the 
intervention and control groups. Holländare et al. (2013) reported a 
trend towards a larger decrease in depressive symptoms on the internet-
based CBT group over time, with small to moderate effect sizes (Cohen’s 
d = 0.36 for BDI-II, d = 0.03 for MADRS-S at 24-month follow-up).

TABLE 1 (Continued)

Sample size 
(N); Age (M, 
SD); % female

Primary 
diagnosis 
previous 
treatment type

Total study 
duration time 
points

Intervention details technical setting, degree of 
professional support duration

Segal et al. 

(2020)

N = 460

48.3(14.9)

75.6%

MDD

Combined

6 months Baseline, 1, 2, 

3, and 6 months

Mindfulness-based intervention: Mindful Mood Balance (MMB) online 

program + usual

depression care

8 online sessions of MMB + minimal phone/email coaching support

Ebert et al. 

(2013)

N = 400

IG:45(8.88)

CG:45(9.80)

74.5%

F3, F4, F5 (ICD-10)

Combined

16 months

Baseline, post-treatment 

(3 months), 12-month 

follow-up

Transdiagnostic Internet-based Maintenance Treatment (TIMT)

Internet-based, guided (weekly asynchronous written online feedback from a 

therapist)

12-week TIMT program including goal setting, action planning, peer support, 

coaching, and symptom monitoring

Hunkeler 

et al. (2012)

N = 103

IG:48.49(12.83)

CG:51.88(10.56)

79.5%

MDD; PDD

Combined

24 months Baseline, 6, 

12, 18, and 24 months

Care management and cognitive-behavioral therapy strategies: eCare for 

Moods (Web-based care management + usual care) & usual specialty mental 

health care

12-month access to secure website with self-monitoring, messaging, education 

modules, discussion group

Holländare 

et al. (2013)

N = 84

45.3(12.8)

84.5%

MDD; PRUD 

Combined

24 months

Baseline, post-treatment 

(10 weeks), 6-, 12-, and 

24-month follow-up.

Internet-based CBT (iCBT)

Internet-based, guided (personal therapist via encrypted emails)

16 CBT-based modules (9 mandatory, 7 optional) administered via secure 

internet platform

10 weeks

Hoorelbeke 

et al. (2015)

N = 68

IG:46.12(10.80) 

CG:47.82(12.20)

66.18%

MDD

Combined

3 months

Baseline, post-

intervention (2 weeks), 

3-month follow-up

Cognitive control training (adaptive PASAT) Internet-based, unguided

10 online sessions, 400 trials per session

2 weeks

AUD, Alcohol Use Disorder; BDI, Beck Depression Inventory; CBT, Cognitive-behavioral Therapy; CG, control group; CT, Cognitive Therapy; DSM, Diagnostic and Statistical Manual of 
Mental Disorders; FAST, Functioning Assessment Short Test; HDRS, Hamilton Depression Rating Scale; ICD, International Classification of Diseases; IG, intervention group; M, mean; 
MADRS-S, Montgomery-Asberg Depression Rating Scale; MD, Mood Disorders; MDD, Major Depressive Disorder; MDD-R, Major Depressive Disorder- Recurrent; MMSE, Mini-Mental 
State Examination; ND-SRD, Neurotic/Stress-Related Disorders; NS, not specified; PDD, Persistent Depressive Disorder; PG, parallel group; PHQ-9, Patient Health Quotient-9; PRUD, 
Partially Remitted Unipolar Depression; SD, standard deviation; TAU, treatment as usual; WL, waiting list.
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TABLE 2 Summary of study results.

Instruments Results

Vicent-Gil et al. 

(2022)

FAST

SCIP

PDQ-20

HDRS-17

RDQ

SF-36

Final number of participants: INCREM: 9; Psychoeducation: 9; TAU: 8

Dropout rate: Overall: 50% (26 out of 52 completed); Per group rates not provided

FAST (psychosocial functioning): Baseline values (mean ± SD): INCREM: 21.22 ± 4.12, Psychoeducation: 28.78 ± 8.84, TAU: 24.5 ± 6.09; Follow-up values (mean ± SD): INCREM: 9.33 ± 7.35, 

Psychoeducation: 24.11 ± 15.53, TAU: 21.63 ± 10.68; Between-group difference: Not directly reported; p-value: Significant difference between INCREM and psychoeducation at follow-up (p = 0.041)

SCIP (cognitive performance): Baseline values (mean ± SD): INCREM: 66.78 ± 10.34, Psychoeducation: 74 ± 3.67, TAU: 64.5 ± 9.02; Follow-up values (mean ± SD): INCREM: 76.78 ± 9.38, 

Psychoeducation: 79.56 ± 7.80, TAU: 70.38 ± 11.41; Between-group difference: Not directly reported; p-value: Significant univariate treatment effect (F = 3.97; df = 2, 23; p = 0.03)

Adverse effects: Not reported. Effect size: Not reported.

Aggestrup et al. 

(2023)

HAM-D17

MDI

WHO-5

MEQ

PSQI

SUS

MDB

Fitbit tracker

Final number of participants: CRT group: 40 (for primary analyses); TAU group: 46 (for primary analyses)

Dropout rate: CRT group: 9 out of 49 (18.4%); TAU group: 6 out of 52 (11.5%)

HAM-D17 scores: Baseline values: CRT: 15.8 ± 0.9; TAU: 15.5 ± 0.8; Follow-up values (estimated): CRT: 12.8 ± 0.7; TAU: 13.6 ± 0.6; Between-group difference: 2.6 points (95% CI not provided); 

p-value: 0.04

MDI scores: Baseline values (whole sample mean): 21.5 ± 1.2; Follow-up values (estimated): CRT: 18.4 ± 1.1; TAU: 20.6 ± 1.1; Between-group difference: Not explicitly stated; p-value: Not significant 

(exact value not provided)

Evening mood: p = 0.02; Sleep quality: p = 0.04; Sleep onset: 26.6 min earlier in CRT group, p = 0.009; Sleep duration: 0.48 h longer in CRT group, p = 0.005

Adverse effects: Two non-fatal overdose incidents due to suicidal ideation, both in the TAU group.

Effect size: not explicitly reported.

Agyapong et al. 

(2012)

BDI-II

TLFB

GAF

OCDS

AASES

Final number of participants: IG = 24, CG = 26

Dropout rate: IG = 2/26 (7.7%); CG: 2/28 (7.1%)

BDI-II scores at 3 months: Baseline values: IG: 31.58 ± 7.7; CG: 31.99 ± 9.5; Follow-up values: IG: 8.6 ± 7.9; CG: 16.6 ± 9.8; Between-group difference: −7.9 (95% CI: −13.06 to −2.76); p = 0.003

Cumulative Abstinence Duration (CAD) in days at 3 months: Follow-up values: IG: 88.3 ± 6.2; CG: 79.3 ± 24.1; p = 0.08

GAF scores at 3 months: Baseline: IG: 48.2 ± 4.9, CG: 48.6 ± 8.1; Follow-up: IG: 89.8 ± 12.2, CG: 76.1 ± 15.3; Between-group difference: 13.69 (95% CI: 5.71 to 21.66); p = 0.001

OCDS scores at 3 months: Baseline: IG: 26.0 ± 6.5; CG: 23.7 ± 6.0; Follow-up: IG: 8.4 ± 6.4; CG: 6.8 ± 4.4; Between-group difference: −1.41 (95% CI: −4.65 to 1.84); p = 0.40

AASES scores at 3 months: Baseline: IG: 38.9 ± 13.8, CG: 43.9 ± 9.8; Follow-up: IG: 79.5 ± 15.9, CG: 72.3 ± 14.7; Between-group difference: 7.84 (95% CI: −1.15 to 16.84); p = 0.09

Adverse effects: Not reported; Effect sizes: BDI-II: Cohen’s d = 0.85, CAD: Cohen’s d = 0.51, GAF: Cohen’s d = 1.02, OCDS: Cohen’s d = 0.18, AASES: Cohen’s d = 0.79.

Kraft et al. (2017) PHQ-9

PTQ

FMI

SCS-D

Final number of participants: IG: 18, CG: 17, Total: 35

Dropout rate: IG: 14% (3/21), CG: 15% (3/20)

Number of mindfulness exercises practiced

PHQ-9 (depressive symptoms): Baseline values (mean ± SD): IG: 12.74 ± 5.69, CG: 18.61 ± 4.86; Follow-up values (mean ± SD): IG: 8.94 ± 6.61, CG: 12.06 ± 7.24; Between-group difference: Not 

reported; p-value: 0.68

Adverse effects: Not reported

Effect sizes: Number of exercises practiced: d = 0.25 (95% CI: −0.45 to 0.96), PHQ-9: d = 0.14 (95% CI: −0.53 to 0.82), PTQ: d = −0.26 (95% CI: −0.84 to 0.31), FMI: d = 0.25 (95% CI: −0.49 to 0.99), 

SCS-D: d = 0.02 (95% CI: −0.59 to 0.63)

(Continued)
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TABLE 2 (Continued)

Instruments Results

van den Berg 

et al. (2015)

BSI-18 Final number of participants: IG1: 41; IG2: 37; CG: 35; Total: 113

Dropout rate: IG1:1/42 (2.4%); IG2: 3/40 (7.5%); CG: 6/41 (14.6%)

Anxiety: Baseline (mean ± SD): IG1: 7.60 ± 5.09, IG2: 7.43 ± 3.71, CG: 5.71 ± 4.79; Follow-up (mean ± SD): IG1: 6.71 ± 5.69, IG2: 5.38 ± 4.02, CG: 6.37 ± 5.80; Between-group differences: IG1vs CG: 

−0.87 (95% CI: −2.76 to 1.01), p = 0.364, IG2 vs. CG: −2.04 (95% CI: −3.99 to −0.076), p = 0.042

Depression: Baseline (mean ± SD): IG1: 8.71 ± 5.22, IG2: 7.10 ± 5.18, CG: 5.61 ± 5.26; Follow-up (mean ± SD), IG1: 6.27 ± 5.75, IG2: 6.22 ± 5.59, CG: 6.06 ± 5.70; Between-group differences: IG1 vs. CG: 

−1.73 (95% CI: −3.78 to 0.31), p = 0.097, IG2 vs. CG: −0.87 (95% CI: −2.90 to 1.17), p = 0.403

Somatization: Baseline (mean ± SD): IG1: 4.73 ± 4.07, IG2: 5.23 ± 3.77, CG: 3.90 ± 4.59; Follow-up (mean ± SD): IG1: 4.76 ± 3.90, IG2: 4.70 ± 3.99, CG: 3.91 ± 4.31; Between-group differences: IG1vs CG: 

0.49 (95% CI: −1.05 to 2.04), p = 0.536, IG2 vs. CG: 0.17 (95% CI: −1.45 to 1.78), p = 0.838

Adverse effects: Not reported. Effect size: Not directly reported but can be calculated from the between-group differences and confidence intervals provided.

Browning et al. 

(2012)

BDI

HRSD

CAR

STAI

Visual probe task

Final number of participants: Positive face ABM: 16, Placebo face ABM: 14, Positive word ABM: 16, Placebo word ABM: 15

Dropout rate: 1 participant (group not specified) did not attend the final assessment session

BDI score: Baseline values (mean ± SD): Positive face ABM: 5.9 ± 6.9, Placebo face ABM: 4.3 ± 3.7, Positive word ABM: 6.3 ± 5.4, Placebo word ABM: 3.8 ± 4.0; Follow-up values: Not directly reported, 

but graphs show: Positive face ABM: Decreased by ~2 points, Placebo face ABM: No significant change, Word ABM groups: No significant changes; Between-group difference: Not reported; p-value: 

p = 0.03 for face-based ABM effect

HRSD score: Similar pattern to BDI but only trend-level significance (p = 0.09); STAI score: Significant reduction for positive face ABM group (p = 0.03); CAR: Significant reduction for positive face 

ABM vs. placebo (p = 0.03); Attentional bias: Significant increase in positive bias for positive face ABM group (p = 0.002)

Adverse effects: Not reported. Effect sizes: Not directly reported

Positive face-based ABM reduced depressive symptoms (BDI), anxiety symptoms (STAI), and cortisol awakening response compared to placebo, with effects emerging during the 1-month follow-up 

period. Word-based ABM did not show significant effects.

Kok et al. (2015) IDS-SR30

HRSD-17

SCID-I

Final number of participants: Mobile CT: 126, TAU: 113

Dropout rate: Mobile CT: 16/126 (12.7%), TAU: 18/113 (15.9%)

IDS-SR30 score: Baseline values (mean ± SD): Mobile CT: 16.44 ± 10.5, TAU: 16.06 ± 9.5; 3-month follow-up values (mean ± SD): Mobile CT: 16.38 ± 10.9, TAU: 21.52 ± 12.4; Between-group 

difference: 1.60 points per month (95% CI: −2.64 to −0.56); p-value: 0.003

Adverse effects: Not reported. Effect size: Cohen’s d = 0.44 (ITT analysis), Cohen’s d = 0.54 (Completer analysis)

Mobile CT resulted in a small but statistically significant decrease in depressive symptoms over 3 months compared to TAU alone in remitted recurrently depressed patients.

Kordy et al. 

(2016)

SCID

LIFE

PSR

PHQ-9

Final number of participants: TAU: 78, SUMMIT: 75, SUMMIT-PERSON: 79

Dropout rate: TAU: 2.5% (2/80), SUMMIT: 2.6% (2/77), SUMMIT-PERSON: 0% (0/79)

“Well weeks” (weeks with PSR ≤2) vs. “unwell weeks” (PSR ≥3) over 24 months: Baseline values: Not reported; Follow-up values (median % of well weeks): TAU: 31%, SUMMIT: 52%, SUMMIT-

PERSON: 48%; Between-group differences: SUMMIT vs. TAU: OR 0.48 (95% CI 0.23–0.98), SUMMIT-PERSON vs. TAU: OR 0.62 (95% CI 0.31–1.24), SUMMIT-PERSON vs. SUMMIT: OR 0.77 (95% 

CI 0.38–1.56), p-values: SUMMIT vs. TAU: p = 0.04, SUMMIT-PERSON vs. TAU: p = 0.18, SUMMIT-PERSON vs. SUMMIT: p = 0.47

Adverse effects: 169 serious adverse events reported (mostly rehospitalizations), equally distributed across groups. 3 suicide attempts/self-injuries (2 in SUMMIT, 1 in TAU). Effect size: Not explicitly 

reported, but odds ratios provided for primary outcome.

Simon et al. 

(2011)

SCL-20

PHQ-9

Single-item 

satisfaction rating

Final number of participants: Care management group (CM): 104, Usual care group (TAU): 93

Dropout rate: CM: 2/106 = 1.9%, TAU: 9/102 = 8.8%

SCL depression score at 5 months: Baseline values not reported; Follow-up values: CM: 0.95 ± 0.71, TAU: 1.17 ± 0.81; Adjusted difference: 0.29 (95% CI: 0.06 to 0.51); p = 0.043

Satisfaction with depression treatment (% “very satisfied”): Baseline values not reported; Follow-up values: CM: 53% (56/104), TAU: 33% (31/93); Not reported; p = 0.004

Antidepressant adherence (% using antidepressant for >90 days): Baseline values not applicable; Follow-up values: CM: 81% (86/106), TAU: 61% (62/102); Not reported; p = 0.001

Adverse effects: No harms or unintended effects reported. No psychiatric hospitalizations or suicide attempts in either group. Effect size: 0.29 for SCL score

(Continued)
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TABLE 2 (Continued)

Instruments Results

Nyström et al. 

(2017)

MADRS-S

PHQ-9

GAD-7

IPAQ

QOLI

SCID-I

Final number of participants: 286 total

Dropout rate: Overall dropout rate: 8.3% (26/312); dropout rates per group were not reported; the study used an intention-to-treat analysis, including all participants who provided data for at least one 

weekly measure or the post-treatment evaluation (286 participants)

PHQ-9 scores. Baseline values (mean ± SD): All treatment groups combined: 12.81 ± 4.58, CG: 12.01 ± 5.08; Follow-up values at 12 weeks (mean ± SD): All treatment groups combined: 7.61 ± 6.17, 

CG: 9.26 ± 6.45; Between-group difference:

When comparing all treatment groups combined to control, treatment predicted a steeper decline in depression scores (B = −0.669, SE = 0.198, p = 0.001, 95% CI [−1.058, −0.281]); p-value: 0.001

GAD-7 scores. Baseline values (mean ± SD): All treatment groups combined: 9.28 ± 4.63, CG: 8.79 ± 4.62; Follow-up values at 12 weeks (mean ± SD): All treatment groups combined: 5.64 ± 4.12, CG: 

6.61 ± 5.31; Between-group difference:

Treatment predicted a steeper decline in anxiety scores compared to control (B = −0.384, SE = 0.169, p = 0.023, 95% CI [−0.716, −0.052]); p-value: 0.023

Adverse effects: Not reported. Effect sizes (Hedges gav): PHQ-9: All treatments combined: 1.01, GC: 0.47; GAD-7: All treatments combined: 0.83, GC: 0.43

Zwerenz et al. 

(2017)

CSQ-8

ERSQ

PHQ-9

GAD-7

CDS-2

EUROHIS-QOL-8

RSE

SSS-8

SPE

Final number of participants: Intervention group (IG): 36, Wait-list control group (WL): 33

Dropout rate: IG: 4/42 (9.5%), WL: 3/40 (7.5%)

Satisfaction with the intervention (CSQ-8 item): 95% rated as “very satisfied” or “mostly satisfied”

Depression (PHQ-9): IG: 11.92 ± 5.46, WL: 12.06 ± 5.7; IG: 11.06 ± 6.49, WL: 13.15 ± 5.89; Not reported; p = 0.02

Quality of life (EUROHIS-QOL-8): IG: 2.04 ± 0.69, WL: 1.98 ± 0.62; IG: 2.15 ± 0.88, WL: 1.87 ± 0.66; Not reported; p = 0.04

Emotional competence (ERSQ): IG: 61.75 ± 17.13, WL: 60.09 ± 15.22; IG: 63.84 ± 18.24, WL: 56.24 ± 15.60; Not reported; p = 0.05 (trend)

Adverse effects were not reported. Effect sizes (Cohen’s d): Depression: d = 0.60; Quality of life: d = 0.53; Emotional competence: d = 0.49

Klein et al. (2018) SCID-I

HRSD

IDS-SR

Final number of participants: Mobile Cognitive Therapy (M-CT) + Treatment as Usual (TAU): 132

- TAU alone: 132

Dropout rate: 29 participants dropped out immediately after randomization; 24 were lost to follow-up

(Specific dropout rates per group not provided)

Time to relapse/recurrence according to DSM-IV criteria assessed with SCID-I: Baseline values: Not reported; Follow-up values (24 months): Cumulative relapse/recurrence rate: M-CT: 44%, TAU: 

49%; Between-group difference: Hazard ratio = 0.77, 95% CI = 0.53–1.14; p-value: 0.190

Number of relapses/recurrences: Incidence rate ratio = 0.87, 95% CI = 0.64–1.19, p = 0.393

Depressive symptoms (IDS-SR): B = 0.31, 95% CI = −0.09-0.70, p = 0.131

Adverse effects: Not reported. Effect size: Not reported but can be inferred from the hazard ratio of 0.77 for the primary outcome, indicating a small effect size M-CT that was not statistically significant.

O’Reilly et al., 

2019

MMSE

SCID

TLFB

BDI-II

BAI

PSS

OCDS

Final number of participants: IG: 47, CG: 48

Dropout rate: IG: 25.5%, CG: 43.7%

Change in units of alcohol per drinking day. Baseline values (mean ± SD): IG: 16.5 ± 7.7, CG: 14.1 ± 5.0; 6-month follow-up (mean ± SD): IG:12.4 ± 8.6, CG: 8.0 ± 7.9; Between-group difference not 

reported; p = 0.03

BDI-II scores. Baseline values (mean ± SD): IG: 31.0 ± 12.0, CG: 29.9 ± 10.8; 3-month follow-up (mean ± SD): IG: 19.8 ± 12.3, CG: 13.0 ± 15.1; Between-group difference not reported; p = 0.02

PSS score. Baseline values (mean ± SD): IG: 27.6 ± 6.3, CG: 26.6 ± 6.5; 3-month follow-up: Significant interaction effect between group and time F (1,85) = 3.9, p = 0.05

Adverse effects: Not reported. Effect sizes: Units per drinking day at 6 months: r = 0.3 (medium effect); BDI-II at 3 months: r = 0.3 (medium effect); PSS at 3 months: partial η2 = 0.04 (small effect).

(Continued)
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TABLE 2 (Continued)

Instruments Results

Schlicker et al. 

(2017)

BDI-II

PANAS

GSES

ERSQ

Final number of participants: TMMI-Dsta (standardized text messages): 77, TMMI-Dind (individualized text messages): 73, WL: 76

Dropout rates: TMMI-Dsta: 30.26% at follow-up, TMMI-Dind: 36.98% at follow-up, WL: 36.36% at follow-up

BDI-II scores. Baseline values (mean ± SD): TMMI-Dsta: 16.02 ± 11.80, TMMI-Dind: 14.13 ± 11.09, WL: 15.59 ± 12.09; Follow-up values (mean ± SD): TMMI-Dsta: 13.06 ± 10.18, TMMI-Dind: 

16.30 ± 11.63, WL: 18.29 ± 13.93; Between-group differences (95% CI): TMMI-Dsta vs. WL: 4.23 (0.80 to 7.66), TMMI-Dind vs. WL: 0.12 (−3.62 to 3.86), TMMI-Dsta vs. TMMI-Dind: 4.28 (1.06 to 

7.49); p-values not explicitly reported, but TMMI-Dsta vs. WL difference was significant

Negative Affect (PANAS): Baseline: TMMI-Dsta 1.32 ± 0.83, TMMI-Dind 1.20 ± 0.69, WLC 1.27 ± 0.86; Follow-up: TMMI-Dsta 1.16 ± 0.76, TMMI-Dind 1.20 ± 0.80, WL 1.22 ± 0.88; TMMI-Dsta vs. 

WL: 0.09 (−0.14 to 0.34), TMMI-Dind vs. WLC: −0.01 (−0.29 to 0.26); No significant differences reported

Positive Affect, Self-Efficacy, and Emotion Regulation Skills showed no significant between-group differences.

Adverse effects: Not reported. Effect sizes: BDI-II: TMMI-Dsta vs. WL: d = 0.44 at follow-up, TMMI-Dind vs. WL: d = 0.17 at follow-up, TMMI-Dsta vs. TMMI-Dind: d = 0.28 at follow-up.

Segal et al. (2020) PHQ-9

GAD-7

SF-12

Final number of participants: Mindful Mood Balance (MMB) + Usual Depression Care (UDC): 154, UDC only: 176

Dropout rate: MMB + UDC: 33.0% (76/230), UDC only: 23.5% (54/230)

PHQ-9 scores. Baseline values (mean ± SD): MMB + UDC: 7.20 ± 1.4, UDC only: 7.29 ± 1.53; 15-month follow-up values (mean ± SD): MMB + UDC: 5.10 ± 4.19, UDC only: 7.06 ± 4.76; Between-

group difference: 0.95 (SE 0.39); p-value: p < 0.02

Anxiety symptoms (GAD-7). Baseline values (mean ± SD): MMB + UDC: 6.51 ± 3.15, UDC only: 6.20 ± 3.28; 15-month follow-up values (mean ± SD): MMB + UDC: 3.49 ± 3.21, UDC only: 

4.92 ± 4.23; Between-group difference: 1.21 (SE 0.42); p-value: p = 0.004

Mental functioning (SF-12 MCS). Baseline values (mean ± SD): MMB + UDC: 34.27 ± 7.92, UDC only: 34.22 ± 8.63; 15-month follow-up values (mean ± SD): MMB + UDC: 44.37 ± 10.51, UDC only: 

39.64 ± 11.93; Between-group difference: −5.10 (SE 1.37); p-value: p < 0.001

Adverse effects: 1 serious adverse event (overdose) reported in MMB + UDC group, none in UDC only group. Effect size:

For PHQ-9 scores over entire study period: Cohen’s d = 0.23 (95% CI: 0.04 to 0.41)

Ebert et al. (2013) HEALTH-49

PANAS

ERSQ

Final number of participants: TIMT + TAU: 131 at 12-month follow-up, TAU-only: 146 at 12-month follow-up

Dropout rate: TIMT + TAU: 34.5% at 12-month follow-up, TAU: 27% at 12-month follow-up

General psychopathological symptom severity (HEALTH-49 GPS subscale). Baseline values (mean ± SD):

TIMT + TAU: 0.81 ± 0.70, TAU: 0.82 ± 0.70; 12-month follow-up values (estimated from model): TIMT + TAU: 0.76, TAU: 1.13; Between-group difference at 12 months: −0.36 (95% CI: −0.50 to 

−0.22); p-value: p < 0.001

Depression (HEALTH-49 Depression subscale). Baseline values (mean ± SD): TIMT + TAU: 0.91 ± 0.80, TAU: 0.97 ± 0.81; 12-month follow-up values (estimated from model): TIMT + TAU: 0.96, 

TAU: 1.38; Between-group difference at 12 months: −0.36 (95% CI: −0.56 to −0.15); p-value: p < 0.001

Adverse effects: Not explicitly reported. Effect sizes: GPS at 12 months: d = 0.55; Depression at 12 months: d = 0.33 to 0.56

Hunkeler et al. 

(2012)

PSR

SCID

LIFE

Sheehan DS

SF-36

AUDIT

Custom satisfaction 

scales

Final number of participants: eCare group: 49, Usual care group (TAU): 51

Dropout rate: eCare: 2/51 (3.9%), TAU: 1/52 (1.9%)

Depression severity over 2 years (PSR scale). Baseline (mean ± SD): eCare: 3.88 ± 1.21, TAU: 3.65 ± 1.18; Follow-up at 24 months (mean ± SD): eCare: 2.95 ± 1.11, TAU: 3.11 ± 1.08; Between-group 

difference: −0.74 (95% CI: −1.38 to −0.09); p-value: 0.025

Depression presence (PSR ≥3): Between-group difference: −0.24 (95% CI: −0.46 to −0.03), p-value: 0.026

SF-36 Mental Health: Baseline (mean ± SD): eCare: 36.65 ± 12.43, TAU: 40.51 ± 9.29; 24 months (mean ± SD): eCare: 41.91 ± 13.24, TAU: 40.58 ± 9.70, p-value: 0.002

Adverse effects: Not specifically reported. Effect size: Cohen’s d = 0.60 depression severity

(Continued)
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TABLE 2 (Continued)

Instruments Results

Holländare et al. 

(2013)

SCID-I

MADRS-S

BDI-II

BAI

WHOQOL-BREF

Final number of participants: iCBT: 32, CG: 35

Dropout rate: iCBT: 23.8% (10/42), CG: 16.7% (7/42)

Relapse rates. Baseline: N/A; 24-month follow-up: iCBT: 13.7% (95% CI 2.5–24.9%), CG: 60.9% (95% CI 44.8–77%); Between-group difference not directly reported; p < 0.001

Symptom levels MADRS-S. Baseline: iCBT: 13.7 ± 5.8, CG: 15.0 ± 5.8; 24-month follow-up: iCBT: 7.4 ± 6.4, CG: 8.9 ± 6.6; Between-group effect size: d = 0.03 (95% CI -0.40 to 0.46); p = 0.059 for group 

x time interaction

Adverse effects: Not reported. Effect size: MADRS-S: d = 0.03 (95% CI -0.40 to 0.46), BDI-II: d = 0.36 (95% CI -0.07 to 0.79)

Hoorelbeke et al. 

(2015)

PASAT

BRIEF-A

RRS

BDI-II

CERQ

RS

QLDS

WHODAS 2.0

RDQ

Final number of participants: Cognitive control training (CCT) group: n = 34, Active control group (AC): n = 34

Dropout rate: Not explicitly reported

Brooding (RRS subscale) and depressive symptomatology (BDI-II). Baseline values (mean ± SD):

Brooding. Baseline values (mean ± SD): CCT: 10.29 ± 3.77, AC: 10.35 ± 2.91; Follow-up at 3 months (mean ± SD): CCT: 7.12 ± 1.95, AC: 9.44 ± 3.23; Between-group differences at follow-up: 2.32 (95% 

CI: 1.03, 3.62); p = 0.001

Depressive symptoms: CT: 8.77 ± 8.65, AC 7.27 ± 6.28; CCT: 4.50 ± 5.10, AC: 9.29 ± 7.28; 4.79 (95% CI: 1.75, 7.84); p = 0.002

Maladaptive emotion regulation (CERQ): Baseline: CT: 36.21 ± 9.41, AC: 36.24 ± 10.86; Follow-up: CCT: 26.56 ± 7.88, AC: 32.91 ± 9.47; Between-group difference: 6.35 (95% CI: 2.14, 10.57); p = 0.004

Resilience (RS): Baseline: CCT: 76.41 ± 10.37, AC: 75.50 ± 11.32; Follow-up: CCT: 82.94 ± 11.98, AC: 75.53 ± 11.52; Between-group difference: 7.41 (95% CI: 1.72, 13.10); p = 0.011; Adverse effects: Not 

reported. Effect sizes: Brooding: d = 0.87, Depressive symptoms: d = 0.76, Maladaptive emotion regulation: d = 0.73, Resilience: d = 0.63

AASES, Alcohol Abstinence Self-Efficacy Scale; ABM, Attentional Bias Modification; BDI-II, Beck’s Depression Inventory; BSI-18, Brief Symptom Inventory-18; CAR, Cortisol Awakening Response; CERQ, Cognitive Emotion Regulation Questionnaire; CG, control 
group; CRT, Circadian Reinforcement Therapy; CSQ-8, Client Satisfaction Questionnaire; ERSQ, Emotion Regulation Skills Questionnaire; ERSQ, Emotion Regulation Skills Questionnaire; EUROHIS-QOL-8, shortened version of the World Health Organization 
Quality of Life Instrument-Abbreviated Version (WHOQOL-BREF); FAST, Functioning Assessment Short Test; FMI, Freiburg Mindfulness Inventory; GAD-7, General Anxiety Disorder-7; GAF, Global Assessment of Functioning; GSES, General Self-Efficacy Scale; 
HEALTH-49, Hamburg Modules for the Assessment of Psychosocial Health; HDRS/HAM-D17, Hamilton Depression Rating Scale; IDS-SR, Inventory of Depressive Symptomatology Self Report; IG, intervention group; IPAQ, International Physical Activity 
Questionnaire; LIFE, Longitudinal Interval Follow-up Evaluation; MADRS-S, Montgomery-Asberg Depression Rating Scale; MDB, Monsenso Daybuilder; MDI, Major Depression Inventory; MEQ, Morningness-Eveningness Questionnaire; OCDS, Obsessive 
Compulsive Drinking Scale; PANAS, The Positive and Negative Affect Schedule; PHQ-9, Patient Health Quotient-9; PSR, Psychiatric Status Rating; PSQI, Pittsburgh Sleep Quality Index; PSS, Perceived stress scale; PTQ, Perseverative Thinking Questionnaire; QLDS, 
Quality of Life in Depression Scale; QOLI, Quality of Life Inventory; RDQ, Remission of Depression Questionnaire; RRS, Ruminative Response Scale; RS, Resilience Scale; SCS-D, Self-Compassion Scale - German; SCID-I, The Structured Clinical Interview for DSM; 
SCIP, Screen for Cognitive Impairment in Psychiatry; SCL-20, Symptom Checklist Depression Scale-20; SF-12, Short Form-12 Health Survey; SF-36, Short Form-36 Health Survey; STAI, State and Trait Anxiety Inventory; SUS, System Usability Scale; TAU, treatment as 
usual; TLFB, Timeline Follow Back; WHO-5, World Health Organization Well-Being Index; WL, waiting list; WHODAS 2.0, WHO Disability Assessment Schedule, Version 2.0; WHOQOL-BREF, World Health Organization Quality of Life Instrument-Abbreviated 
Version.
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3.4.2 Relapse and rehospitalization
Five studies examined the impact of digital interventions on 

relapse or recurrence rates, with mixed results. Holländare et  al. 
(2013) found a substantial difference in relapse rates at 24 months, 
with significantly fewer relapses on the internet-based cognitive 
behavioral therapy (iCBT) group (13.7%) compared to the control 
group (60.9%). They also reported significantly higher remission rates 
in the iCBT group at 24 months. In contrast, Klein et al. (2018) found 
no significant difference in time to relapse between the intervention, 
M-CT group and TAU (hazard ratio = 0.77, 95% CI 0.53–1.14, 
p = 0.190). Similarly, there were no significant differences in the 
number of relapses between the intervention and control groups. 

Kordy et  al. (2016) used a different metric, reporting on “unwell 
weeks.” They found that the internet-delivered SUMMIT intervention 
was associated with fewer “unwell weeks” compared to TAU (odds 
ratio = 0.48, 95% CI 0.23–0.98). However, the SUMMIT-PERSON 
intervention did not show a significant difference (odds ratio = 0.62, 
95% CI 0.31–1.24).

3.4.3 General quality of life and related functional 
measures

Four studies reported outcomes related to general quality of life or 
related functional measures, with mixed results. Zwerenz et al. (2017) 
employed the EUROHIS-QOL-8 to measure quality of life. At the 

TABLE 3 Risk of bias assessment.

Study Randomization method Allocation 
concealment

Blinding 1 2 3 4

Vicent-Gil et al. (2022) Block NS Single-blind (assessors blinded) + - + ?

Aggestrup et al. (2023) Computer-generated random list without 

stratification

NS Single-blinded (rater) + + + ?

Agyapong et al. (2012) Computer-generated random list NS Single-blind (rater-blinded) ? + + +

Kraft et al. (2017) Centralized online procedure Centralized 

randomization

NS ? + + ?

van den Berg et al. 

(2015)

NS NS NS ? + + +

Browning et al. (2012) Computer-generated random list Blinded administrative 

staff selected shuffled 

consent forms

Single-blind (outcome assessors 

blinded)

? + + ?

Kok et al. (2015) Computer-generated random list Independent researcher 

conducted randomization

Single-blind (interviewers 

assessing outcomes were blinded)

+ + + ?

Kordy et al. (2016) Centralized online procedure Centralized 

randomization

Evaluator-blind + + + +

Simon et al. (2011) Automated random number generator, no 

blocking or stratification

Automated allocation Treating physicians blinded to 

participation/allocation

? + + +

Nyström et al. (2017) Block (using computer software) NS NS ? + + ?

Zwerenz et al. (2017) Block (using computer software) NS NS + - + ?

Klein et al. (2018) Simple randomization using Computer-

generated random list

Independent researcher 

conducted randomization

Single-blind (interviewers 

assessing outcomes were blinded)

+ + + ?

O’Reilly et al., 2019 Random number generator NS Assessor-blinded + + + ?

Schlicker et al. (2017) Allocation based on week of discharge NS NS ? - + +

Segal et al. (2020) Computer-generated random list using 

REDCap

Centralized 

randomization

Single-blind (assessors blinded) ? + + +

Ebert et al. (2013) Blindly drawing a random sample from 

shuffled consent forms

NS NS ? + + ?

Hunkeler et al. (2012) Random treatment assignments in 

blocked sets of four

Statistician blind to 

candidates’ identities 

prepared assignments

Telephone interviewers blind to 

treatment group

+ + + ?

Holländare et al. (2013) NS NS Not fully blinded (psychologist 

became aware of allocation during 

some interviews)

? + + ?

Hoorelbeke et al. (2015) Automated randomization software Sealed envelopes Double-blind (participants and 

researchers)

+ + + ?

1 = Blinding of outcome assessment; 2 = Incomplete outcome reporting; 3 = Selective outcome reporting; 4 = Other sources of bias; NS = Not specified; “+” = low risk; “-” = high risk; 
“?” = unclear risk.
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10-week follow-up, the intervention group demonstrated significantly 
higher EUROHIS-QOL-8 scores (mean ± SD: 2.15 ± 0.88) compared 
to the control group (1.87 ± 0.66). This difference was statistically 
significant (p = 0.04), with an effect size (Cohen’s d) of 0.53. Hunkeler 
et al. (2012) utilized the SF-36 Mental Health scale. They reported a 
significant improvement in the eCare group compared to the usual 
care group over the 24-month study period (p = 0.002). Vicent-Gil 
et al. (2022) used the Functioning Assessment Short Test (FAST) to 
assess psychosocial functioning, which is closely related to quality of 
life. At the 6-month follow-up, the authors reported significantly 
better functioning in the (intervention) INCREM group (mean ± SD: 
9.33 ± 7.35) compared to the Psychoeducation group (24.11 ± 15.53). 
This difference was statistically significant (p = 0.041). Segal et  al. 
(2020) found significantly greater improvement in mental functioning 
as measured by the SF-12 in the Mindful Mood Balance plus usual 
depression care (MMB + UDC) group compared to usual care alone 
(mean difference 5.10, p < 0.001). Hunkeler et  al. (2012) reported 
greater improvement in SF-36 scores for the eCare intervention group 
compared to usual care (p = 0.002). Segal et al. (2020) used the SF-12 
as a measure of mental functioning. At the 15-month follow-up, they 
found significantly better scores in the Mindful Mood Balance (MMB) 
plus Usual Depression Care (UDC) group compared to the UDC alone 
group. The between-group difference was −5.10 (SE 1.37), which was 
statistically significant (p < 0.001).

3.4.4 Intervention adherence and engagement
Adherence to digital interventions, encompassing both primary 

treatment and aftercare phases, was reported in 11 of the 19 included 
studies. The methods of reporting and the rates of adherence varied 
considerably across studies.

3.4.4.1 Primary intervention adherence
Completion rates for primary interventions showed substantial 

variability. Vicent-Gil et al. (2022) reported a 50% completion rate for 
their INCREM (intervention) program, which consisted of 12 weeks 
of cognitive and functional remediation. In contrast, Aggestrup et al. 
(2023) noted higher adherence, with 81.6% of participants completing 
the 4-week Circadian Reinforcement Therapy intervention. This 
difference might be attributed to the shorter duration of the latter 
intervention. Module or session completion rates also varied across 
studies: Kok et al. (2015) reported a mean completion of 5.5 out of 8 
modules in the mobile cognitive therapy intervention over 8 weeks. 
Holländare et  al. (2013) found higher completion rates, with 
participants finishing an average of 7.8 out of 9 mandatory modules 
in the 10-week internet-based CBT program. Zwerenz et al. (2017) 
reported that 86% of participants completed at least 6 out of 8 units in 
the 10-week psychodynamic web-based intervention.

Some studies provided more granular adherence data. Simon et al. 
(2011) reported that 78% of intervention participants completed at 
least one online care management contact, with a mean of 2.4 out of 
3 planned contacts completing over 5 months. Segal et  al. (2020) 
found that in the 8-session Mindful Mood Balance program, 70% of 
participants completed at least 4 sessions, while 54% completed all 
8 sessions.

3.4.4.2 Aftercare intervention adherence
For aftercare interventions, adherence patterns often showed a 

decline over time. Kordy et  al. (2016) reported on the 12-month 
SUMMIT program, noting that 70% of participants in the SUMMIT 

group and 76% in the SUMMIT-PERSON group remained active for 
at least 80% of the intervention period. However, engagement 
decreased over time, with the median number of website visits 
declining from 13 in the first month to 2 in the final month. Hunkeler 
et al. (2012) observed a similar trend in the 12-month eCare aftercare 
program. Website usage dropped from 50% of participants in the first 
month to 30% by month 24. In contrast, Klein et al. (2018) reported 
more stable adherence in the 24-month mobile cognitive therapy 
aftercare intervention. The results showed that 85% of participants 
completed at least 5 out of 8 modules, with an average of 6.6 
modules completed.

3.4.4.3 Engagement with specific intervention 
components

Some studies reported on engagement with aspects of the 
interventions. O’Reilly et al. (2019) noted that participants read an 
average of 83.3% of the supportive text messages sent over a 6-month 
period, although they did not distinguish between primary and 
aftercare phases. Hunkeler et al. (2012), in addition to website usage, 
reported on other components of the eCare program. The results 
highlighted that 39% of participants used the online discussion group, 
and 36% used the secure messaging feature to communicate with 
care managers.

It’s important to note that 8 out of 19 studies (Agyapong et al., 
2012; Browning et al., 2012; Ebert et al., 2013; Hoorelbeke et al., 2015; 
Klein et al., 2018; Kraft et al., 2017; Nyström et al., 2017; van den Berg 
et al., 2015) did not report specific adherence data.

The variability in adherence reporting and metrics used across 
studies reflects the heterogeneity of digital interventions for 
depression. While adherence rates were generally acceptable for both 
primary and aftercare interventions, there was substantial variability 
across studies. A common trend emerged of decreasing engagement 
over time, particularly in longer interventions, although some studies 
managed to maintain more stable adherence rates.

Relapse rates and symptom severity were the primary outcomes 
analyzed. Additional relevant findings, including effects on 
physiological, cognitive, and psychosocial parameters, are reported in 
the Supplementary material S2.

4 Discussion

4.1 Synthesis and theoretical implications

This systematic review synthesized evidence from 19 randomized 
controlled trials examining the efficacy of digital interventions for 
depression and anxiety aftercare, revealing several key theoretical 
pathways through which these interventions may influence mental 
health outcomes. Of the included studies, 14 reported significant 
improvements in depressive symptoms (effect sizes ranging from 
small to large, Cohen’s d = 0.20–0.80), while only 6 studies assessed 
anxiety outcomes, highlighting a theoretical gap in understanding 
transdiagnostic effects. The variation in adherence rates (reported in 
11 studies) and engagement patterns supports theoretical frameworks 
emphasizing the importance of human support in digital interventions 
(Torous et al., 2020a,b). Notably, guided interventions consistently 
showed higher completion rates compared to fully automated ones, 
with dropout rates varying from 7.7 to 50% across studies. These 
patterns, combined with the finding that only 4 studies assessed 
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quality of life outcomes, suggest the need for more sophisticated 
theoretical models of digital intervention implementation that address 
both clinical efficacy and user engagement (Torous et al., 2020a,b).

The efficacy of digital interventions for depression appeared to 
operate through multiple theoretically-grounded mechanisms. 
Internet-based cognitive therapy (Kok et  al., 2015) and mobile 
cognitive therapy (Klein et al., 2018) both demonstrated promise in 
reducing depressive symptoms through cognitive modification 
pathways, supporting cognitive theories of depression that emphasize 
the role of information processing in symptom maintenance (Bockting 
et  al., 2015). Our findings align with the established efficacy of 
cognitive therapy in traditional face-to-face settings and corroborates 
findings from previous meta-analyses on internet-based cognitive 
behavioral therapy (iCBT) for depression (Andersson et al., 2014; 
Karyotaki et al., 2017; Karyotaki et al., 2021).

Mindfulness-based interventions, particularly the Mindful Mood 
Balance program (Segal et al., 2020), showed efficacy consistent with 
metacognitive models of depression (Spijkerman et al., 2016). These 
findings extend our understanding of how mindfulness mechanisms 
(specifically decentering and metacognitive awareness) can 
be effectively translated to digital formats, building on established 
theoretical frameworks of mindfulness-based cognitive therapy 
(Kuyken et al., 2016).

In the context of anxiety symptoms, only 6 out of the 19 studies 
provided clear data on this domain. Digital interventions were shown 
to operate through complementary theoretical mechanisms. Notably, 
the effectiveness of the Mindful Mood Balance program in reducing 
anxiety symptoms (Segal et al., 2020) supports transdiagnostic theories 
of emotional regulation in anxiety and depression (Sauer-Zavala et al., 
2020). Additionally, multi-component interventions combining 
telephone contact and text messages (van den Berg et al., 2015) align 
with theoretical models emphasizing the importance of multiple 
channels of support in anxiety management (Craske and Stein, 2016). 
However, given the limited number of anxiety assessments across 
studies, further conclusions on the theoretical pathways for the efficacy 
of digital interventions remain challenging. Regarding relapse 
prevention, this systematic review identified five studies that specifically 
addressed relapse or recurrence rates. The interventions that showed 
promise in reducing relapse rates, such as internet-based cognitive 
behavioral therapy (iCBT) (Holländare et  al., 2013) and mobile 
cognitive therapy (M-CT) (Klein et al., 2018), share a foundation in 
cognitive-behavioral principles. These findings support the role of 
ongoing skill practice and monitoring in maintaining therapeutic gains 
(Bockting et al., 2018). However, the variability in effect sizes—from 
highly significant to statistically non-significant  – raises questions 
about other factors that may moderate intervention efficacy.

For example, the effectiveness of the SUMMIT program, which 
led to an increase in “well weeks” over a 24-month period (Kordy 
et  al., 2016) aligns with theoretical framework conceptualizing 
depression as a chronic, recurrent condition, which requires 
continuous support in maintaining recovery (Bockting et al., 2015). 
However, it also raises questions about the optimal duration and 
intensity of digital interventions, and how they might be integrated 
into stepped care approaches. The tendency for more positive results 
in studies with longer follow-up periods (e.g., 24 months) suggests 
that the benefits of these interventions may accumulate over time, 
possibly by helping patients internalize coping strategies or by 
providing a safety net during vulnerable periods.

Our systematic review revealed that only 4 out of 19 studies 
specifically assessed quality of life outcomes. Quality of life 
improvements across psychodynamic, disease management, and 
mindfulness-based interventions (Zwerenz et  al., 2017; Hunkeler 
et  al., 2012; Segal et  al., 2020) align with the broader literature 
suggesting that internet-based interventions can improve quality of 
life in individuals with depression (Karyotaki et al., 2017; Karyotaki  
et al., 2021). These results support theoretical frameworks looking at 
the interconnection between symptom improvement and functional 
recovery, and more than that, they emphasize the importance of 
functional recovery as a primary goal in treating major depressive 
disorder, advocating for clinical assessments that go beyond symptom 
alleviation to address work, social, and overall life functionality (Lam 
et al., 2015) Adherence rates (ranging from 50 to 92.3%) are consistent 
with previous evidence, which found dropout rates in smartphone app 
trials for depression ranging from 0 to 62.7%, with a pooled dropout 
rate of 31.3% (Torous et  al., 2020a,b). These results highlight the 
importance of human support in digital interventions (Mohr et al., 
2019), with guided interventions showing higher completion rates.

Our synthesis suggests that digital interventions operate through 
multiple theoretical pathways, including cognitive modification, 
behavioral activation, emotional regulation, and social support 
mechanisms. Effectiveness appears to be moderated by factors such as 
intervention design, level of human support, and individual patient 
characteristics, suggesting the need for more sophisticated theoretical 
models of digital intervention implementation and personalization 
(Torous et al., 2021).

4.2 Implementation strategies and clinical 
practice guidelines

The integration of digital interventions into existing care pathways 
reveals both design opportunities and implementation complexities. 
Anaysis of intervention design features showed that shorter programs 
generally achieved higher adherence rates. For example, Aggestrup et al.’s 
(2023) 4-week intervention achieved 81.6% completion, contrasting 
lower adherence rates in longer programs (e.g.: Vicent-Gil et al., 2022). 
This inverse relationship between duration and adherence aligns with 
findings from the broader digital health literature (Kelders et al., 2012). 
The level of human support emerged as crucial - guided interventions, 
such as the therapist-supported program in Holländare et al. (2013), 
demonstrated higher completion rates compared to full automated ones. 
This observation is consistent with meta-analytic findings suggesting that 
guided internet-based interventions yield larger effect sizes and better 
adherence than unguided ones (Baumeister et al., 2014). Furthermore, 
the mode of delivery significantly impacted engagement patterns, with 
text message-based interventions (Agyapong et al., 2012; O’Reilly et al., 
2019), showing high engagement rates (possibly due to low burden and 
daily life integration), while complex web-based platforms showed 
variable adherence.

Integration strategies varied significantly across studies. While some 
interventions, like Kordy et al.'s (2016) SUMMIT program, functioned 
as stand-alone aftercare interventions, others, such as Agyapong et al.'s 
(2012) text message intervention, served as adjuncts to standard care. 
This diversity highlights the need for flexible integration approaches. 
Studies like Simon et al. (2011) and Hunkeler et al. (2012) demonstrated 
how digital tools can effectively complement usual care, though 
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successful implementation required substantial provider support and 
training. The role of healthcare providers proved critical, i.e., studies 
where guided interventions were consistently incorporated showed 
better outcomes and high adherence rates, ranging from 76.2 to 96.1% 
(Hunkeler et al., 2012; Holländare et al., 2013).

Several implementation barriers emerged across studies. Data 
integration and interoperability presented significant challenges  - 
none of the reviewed studies successfully addressed the integration of 
intervention data into existing electronic health records. The potential 
to exacerbate health inequalities through digital divides was evident 
but inadequately addressed, particularly regarding accessibility for 
populations with limited technological literacy or access. Regulatory 
and ethical considerations, especially regarding data privacy and 
security, were not prominently featured in the studies despite their 
importance for implementation. Cost-effectiveness data was largely 
absent, with only limited evidence from Kordy et al. (2016) suggesting 
potential economic benefits.

Personalization emerged as a promising strategy for enhancing 
engagement. This was demonstrated in the SUMMIT-PERSON 
intervention (Kordy et al., 2016), which showed improved adherence 
compared to equivalent non-personalized version. Engagement-
promoting features such as reminders and progress tracking (Simon 
et al., 2011) showed potential benefits, though their relationship with 
clinical outcomes requires further investigation. The evidence 
suggests that successful implementation depends on matching 
intervention complexity and support levels to both healthcare context 
and patient characteristics, while ensuring adequate provider training 
and clear integration protocols (Hornstein et al., 2021).

For clinical practice, our findings provide several actionable 
recommendations. First, the evidence supports using digital interventions 
specifically for preventing depressive relapse, with studies like Holländare 
et al. (2013) and Klein et al. (2018) demonstrating significant reductions 
in relapse rates over extended follow-up periods. Second, intervention 
selection should be tailored to patient characteristics – e.g., the Circadian 
Reinforcement Therapy showed particular benefit for patients with 
circadian rhythm disturbances (Aggestrup et al., 2023), while cognitive 
control training benefited those with persistent rumination (Hoorelbeke 
et al., 2015). Third, to address adherence challenges, clinicians should 
prioritize interventions incorporating regular support or guidance, 
exemplified by the therapist-supported internet-based cognitive therapy 
(Kok et al., 2015). The high satisfaction rates reported in studies like 
Zwerenz et al. (2017) and Simon et al. (2011) indicate that patients find 
digital interventions acceptable when properly supported and integrated 
into their care plan. For successful implementation, clinicians should: 
assess patient suitability based on technological literacy and access; select 
interventions matching existing care pathways; ensure adequate 
monitoring systems; maintain flexibility in delivery based on patient 
response. This stepped approach to implementation, supported by regular 
outcome monitoring and adjustment, may optimize the potential benefits 
while minimizing dropout risks.

4.3 Methodological considerations and 
future directions

The review of digital interventions for depression management 
and relapse prevention revealed several methodological 
considerations and limitations that inform future research directions.

The heterogeneity of studies posed a significant challenge, 
with intervention types ranging from text message-based systems 
(Agyapong et al., 2012) to complex web-based platforms (Kordy 
et al., 2016). This variability in intervention design, combined 
with differences in duration, intensity of human support, and 
theoretical frameworks, further limited our ability to draw 
definitive conclusions about optimal implementation strategies.

Control conditions presented another methodological concern, 
with most studies employing treatment as usual or waitlist controls, 
rather than active comparators. The predominance of non-active 
control conditions limits our understanding of specific intervention 
effects versus non-specific engagement benefits. The lack of attention-
placebo controls in digital intervention research particularly affects 
our ability to distinguish between therapeutic components and general 
benefits of technological engagement.

Outcome measurement heterogeneity further complicated cross-
study comparisons. While depression measures were consistently 
reported, the diversity of instruments used (e.g., BDI-II, HDRS, 
PHQ-9) and inconsistent reporting of secondary outcomes, particularly 
anxiety symptoms and quality of life measures, hindered comprehensive 
effectiveness evaluation. Furthermore, the duration of follow-up varied 
widely, from immediate post-intervention assessments to 24-month 
follow-ups, which limits our interpretation of long-term effects.

Sample sizes and statistical power were concerns in several studies. 
While some larger trials provided robust evidence (e.g., Segal et al., 
2020), many studies had relatively small sample sizes, limiting detection 
of meaningful effects in secondary outcomes or subgroup analyses.

In addition, the inconsistent reporting of adherence and 
engagement metrics further complicated interpretation, with many 
studies failing to provide detailed information on participants’ 
interaction with interventions.

With respect to generalizability, issues pertaining to selection bias 
were evident across studies, with recruitment conducted primarily 
through online platforms or specialized clinics, potentially excluding 
broader population segments. Individuals with severe depression, suicidal 
ideation, or comorbid conditions were frequently excluded, which further 
limits generalizability. Additionally, the rapid pace of technological 
advancement means that the study interventions might be outdated by 
publication time, a unique challenge in digital health research.

These methodological considerations point to three priority 
directions for future research. First, mechanism-focused studies are 
needed to elucidate how digital interventions affect change, particularly 
examining specific therapeutic components versus non-specific effects. 
This review identified several promising mechanisms, which may 
warrant further investigation, including cognitive processes (Browning 
et al., 2012; Zwerenz et al., 2017), emotion regulation (Hoorelbeke 
et  al., 2015) and behavioural activation patterns. Second, 
implementation research should focus on optimizing intervention 
delivery through personalization algorithms and adaptation to 
individual patient characteristics. Finally, larger-scale trials with active 
control conditions and longer follow-up periods are needed to establish 
comparative efficacy and sustainability of treatment effects.

5 Conclusion

This systematic review offers novel insights into internet- and 
mobile-based aftercare and relapse prevention interventions for 
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anxiety and depressive disorders. It synthesizes evidence on both 
internet- and mobile-based interventions specifically for post-acute 
care, addressing a critical literature gap. The transdiagnostic approach 
discussed here and the inclusion of long-term follow-up studies 
provide perspectives on intervention efficacy across comorbid 
conditions and over extended periods.

A key contribution is the identification of adherence and long-
term engagement as critical success factors, highlighting the need 
for effective engagement strategies. Our examination of 
integration challenges in existing care pathways provides guidance 
for implementation. By critiquing current methodological 
limitations and proposing standardized approaches, we suggest a 
new standard for future research. Furthermore, our synthesis of 
novel research directions, including personalized interventions 
and emerging technologies, provides a roadmap for advancing 
the field.

This systematic review consolidates current knowledge and 
contributes to the field by identifying critical gaps, methodological 
improvements, and future research priorities. These insights have the 
potential to guide the development of more effective, accessible, and 
personalized digital aftercare interventions, ultimately improving 
long-term outcomes for individuals with anxiety and 
depressive disorders.
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