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Editorial on the Research Topic
 Combat sports and wellbeing: advancing health and inclusion in athletes and practitioners





Introduction

Combat sports (CS) and martial arts (MA) are among the oldest forms of organized human activity, combining technical skills, discipline, and competition with cultural, philosophical, and social significance. In contemporary times, they have been framed through the lens of athletic excellence, tactical performance, and competitive outcomes. Yet in the past two decades, the scientific community has increasingly recognized their broader role as tools for promotion of health, psychological resilience, and social inclusion. This evolving paradigm shift has been reinforced by a growing body of empirical evidence, demonstrating that CS and MA can be viewed not only as competitive practices but also as interventions for improving wellbeing across the lifespan and in diverse populations.

The present Research Topic, Combat Sports and Wellbeing: Advancing Health and Inclusion in Athletes and Practitioners, gathers 13 peer-reviewed contributions spanning original research, systematic and narrative reviews, mini-reviews, and opinion papers. Collectively, these works highlight this research area from different perspectives and underscore how CS and MA can be leveraged to enhance quality of life, psychological resilience, and social cohesion. Hereinafter, we synthesize these contributions organizing them into four major thematic domains: psychological resilience, physical and mental health outcomes, inclusion and adaptive practice, and innovation and contemporary applications. Finally, we reflected on the translational and practical implications of this body of work and highlighted emerging directions for future research in this field.



Psychological resilience

A defining thread across multiple studies in this Research Topic is the consistent evidence that CS and MA foster psychological resilience, self-regulation, and emotional competence. These qualities are crucial not only for athletic performance but also for coping with life stressors, recovering from adversity, and cultivating positive mental health, and even more important for young people, who are developing their personality.

In a cross-cultural context, Spantios et al. examined psychometric properties among kendo practitioners compared to non-practitioners by means of an online survey. By identifying psychological and cultural profiles, their work contributes to the understanding of how CS and MA shape resilience and wellbeing in various sociocultural environments.

Women's empowerment and safety emerged as a specific line of inquiry. Pekel et al. as corrected in Frontiers Production Office investigated the potential of martial arts-based self-defense training to bolster psychological strength among women. Major findings highlighted how structured martial arts programs can cultivate self-confidence, autonomy, and resilience, thereby contributing to gender-specific approaches to health and security.

Intervention-based studies reinforced these findings in specific CS and MA disciplines. Yikilmaz et al. reported that taekwondo training enhanced women's quality of life, improved self-defense competence, and strengthened psychological resilience. Similarly, Köroglu et al. showed that judo practice facilitated emotional expression, self-control, and resilience, underlining the psychosocial benefits of structured training environments.

Predoiu et al. examined resilience of competitive athletes practicing Olympic combat sports, revealing resilience as a defining psychological resource across disciplines. This work bridges the gap between amateur participation and elite performance, highlighting resilience as a transferable outcome of CS and MA engagement, regardless of competitive context.

Altogether, these contributions affirm that CS and MA offer a unique environment for cultivating resilience, balancing exposure to controlled stressors with the development of adaptive coping mechanisms.



Physical and mental health

Another substantial cluster of studies focused on health-related outcomes of CS and MA practice, spanning physiological, psychological, and quality-of-life dimensions.

Sahin et al. demonstrated that Muay Thai training improved quality of life, self-control, and love of life, reinforcing the knowledge that CS and MA can promote positive affective and cognitive states in addition to physical fitness.

From a physiological stress perspective, Okudan et al. investigated the impact of body weight-loss practices in wrestlers. Their findings underlined the stress that rapid weight reduction imposes, implying both physical and psychological potential harmful responses. This study raises important concerns for athlete safety highlighting the need for evidence-based guidelines for safe weight-loss strategies to mitigate health risks.

The cardiovascular system was the focus of the paper by Rossi et al., who conducted a narrative review of judo. By synthesizing research on acute and chronic cardiovascular adaptations, they provided an integrative overview of how judo training impacts heart health, aerobic capacity, and systemic responses. Such research informs both athletic conditioning and clinical exercise applications, suggesting potential translational benefits for cardiovascular health promotion.

Collectively, these studies broaden the scope of CS and MA research, demonstrating that the impact of such activities extends well beyond competitive performance into areas of health promotion, risk management, and prevention of diseases.



Inclusion, diversity, and special populations

A defining feature of this Research Topic is the emphasis on CS and MA as inclusive practices, accessible to individuals with diverse abilities, backgrounds, and health conditions.

Lee et al. offered a systematic review of controlled trials investigating Olympic combat sports for children and adolescents with disabilities. The review highlighted promising evidence for improvements in mental health, psychosocial outcomes, and inclusion, though it also called for higher methodological rigor and larger trials in future research.

Complementing this evidence, Nerozzi et al. presented a mini-review on adaptive judo for individuals with neuropathy, showing how tailored practice can enhance motor skills, balance, and quality of life. Their work illustrates the adaptability of judo in therapeutic and rehabilitative contexts, reinforcing the idea that CS and MA can be inclusive for individuals with different functional abilities.

The conceptual framing of this inclusive agenda was provided by Ciaccioni et al., whose opinion paper showed the potential of CS and MA in advancing health and inclusion across heterogeneous populations. This perspective article synthesized notions from evidence and practice, calling for strategic integration of CS and MA into broader health promotion and educational initiatives.

By bringing together evidence- and eminence-based perspectives, these contributions show that CS and MA can promote social inclusion of different special populations, e.g., children or adults with special needs as well as clinical populations.



Innovation and contemporary applications

In addition to traditional settings, several contributions explored innovative applications of CS and MA. Oh et al. examined the impact of intramural martial arts participation on the wellbeing of international students, testing a sequential mediation model. Findings indicated that participation significantly enhanced wellbeing, both directly and indirectly, through the pathway of positive emotions fostering stress relief, which in turn promoted ego-resilience.

Technological innovation was addressed by Li et al., who conducted a mini-review on the applications of virtual reality in combat sports. The authors outlined how immersive technologies have the potential to enhance the acquisition of new skills, improve physical fitness, provide safe training environments, and reduce the psychological pressure of facing real opponents. This work opens new avenues for the digital transformation of training in specific CS and MA and seems to be particularly relevant in contexts where in-person participation is limited.

In summary, these contributions underline the evolving adaptability of CS and MA, which have the potential of extending their impact into new cultural and educational domains as well as to make use of innovative technologies.



Toward a translational agenda

The 13 studies belonging to this Research Topic converge to the conclusion that CS and MA represent multifaceted practices that simultaneously serve athletic, physical as well as psychological health-promoting, social and inclusive functions. By fostering resilience, improving physiological and psychological health, and supporting diverse populations, they prove to be valuable resources for public health, education, and social policy (Figure 1).
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FIGURE 1
 AR, augmented reality; CS, combat sports; MA, martial arts; VR, virtual reality.


However, important challenges still persist. Therefore, future research should address several critical gaps:

	• Longitudinal, controlled designs are required to establish causal relationships between CS and MA participation and health or wellbeing outcomes.
	• Mechanistic studies should elucidate the biopsychosocial pathways whereby CS and MA exert their effects.
	• Standardization of protocols across studies has the potential of improving comparability and synthesis, enhancing the robustness of evidence.
	• Ethical and safety considerations, particularly regarding weight-management practices, should remain a priority in terms of athletes' health preservation.
	• Digital innovations, including virtual and augmented reality, should be further explored as tools to broaden access and engagement.
	• Cross-sector collaborations between research institutions, sports federations, healthcare providers, and educational bodies could translate evidence-based knowledge into sustainable practice.

Positioning CS and MA within a translational agenda thus requires both rigorous scientific studies and thoughtful implementation. Researchers, practitioners, and policymakers should therefore work together to harness their potential as inclusive, health-oriented practices.



Conclusion

This Research Topic shows that CS and MA are not merely performance-driven disciplines but powerful vehicles for improving resilience, physical and mental health, and inclusion. By integrating evidence-based knowledge across psychological, physiological, and social dimensions, these contributions collectively redefine CS and MA as holistic practices with relevance that extends far beyond the arena.

As the CS and MA field continues to develop, future efforts should emphasize methodological rigor in scientific research, interdisciplinary collaborations, and innovative applications. Whether by fostering women's empowerment, enhancing cardiovascular health, advancing students' wellbeing and inclusion, or tailoring practice to individuals with special needs, CS and MA provide a versatile platform for generating positive impact at both individual and community levels.

By bridging tradition and innovation, competition and compassion, CS and MA can meaningfully contribute to contemporary health agendas and inspire new generations of scholars, practitioners, coaches, and policymakers to leverage their transformative potential.
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Introduction: Peripheral neuropathies are progressive conditions characterized by muscle weakness, impaired balance, and reduced quality of life. Rehabilitation programs and adaptive sports have shown promise in mitigating these effects. This paper explores the potential of adaptive Judo to improve motor skills, balance, and overall quality of life in patients with neuropathy.
Methods: We review existing literature, analyze the benefits of Judo’s physical and cognitive demands, and propose adaptive guidelines for its implementation.
Results: This study highlights Judo’s potential as a cost-effective and scalable intervention to support neuropathic patients.
Conclusion: This review emphasizes the evidence-based benefits of adapted Judo training has the potential to transform both the physical and emotional health of neuropathic individuals.

Keywords
 peripheral neuropathies; adaptive sports; Judo training; balance improvement; fall prevention


1 Introduction

Peripheral neuropathies encompass a diverse group of disorders resulting from damage to the peripheral nerves. These conditions may have a genetic origin, as seen in inherited neuropathies such as Charcot-Marie-Tooth (CMT) disease, or may be acquired, including dysimmune neuropathies like Chronic Inflammatory Demyelinating Neuropathy and related forms. CMT represents a genetically and phenotypically heterogeneous group of progressive inherited disorders, characterized by either nerve demyelination or axonal degeneration (Hoyle et al., 2015; Klein et al., 2013). This condition has a prevalence of approximately 1 in 2,500 individuals (Bird, 2023; Timmerman et al., 2014).

The symptoms of peripheral neuropathies are highly variable and typically include: (i) impaired tactile and proprioceptive sensitivity (Szigeti and Lupski, 2009) that progresses from distal to proximal regions; (ii) muscle weakness (Burns et al., 2010) predominantly affecting the distal portions of the lower limbs, with potential involvement of the upper limbs; and (iii) gait disturbances, resulting in an elevated risk of trips and falls (Li et al., 2019). Individuals with these conditions are significantly more likely to experience falls during daily activities compared to healthy individuals (Li et al., 2019).

These disorders often lead to progressive muscle weakness (Burns et al., 2010) and atrophy in the distal limbs, accompanied by foot deformities such as cavovarus, high arches, flat feet, hammer toes, or foot drop. Additional manifestations include chronic pain, muscle cramps, numbness, paresthesia, and deficits in balance, vision, and hearing, all of which contribute to increasing challenges in performing everyday tasks (Szigeti and Lupski, 2009).

Symptom onset varies widely, typically emerging between the ages of 5 and 15, with significant negative impacts on physical functioning and quality of life (Burns et al., 2010). Evidence from an 8-month adapted motor activity program conducted with a 16-year-old male, comprising two 1-h sessions per week, suggests that balance training may effectively counteract balance loss in patients with CMT1A. Improvements in left plantar flexion strength observed during the program were attributed to enhanced nerve recruitment and muscle fiber hypertrophy in the targeted muscles (Bottoni et al., 2024).

Currently, there is no cure or definitive treatment for CMT disease, and its progression cannot be halted or reversed. While immunotherapies are available for certain acquired neuropathies, they often fail to fully restore nerve function following injury.

Rehabilitation has proven effective in slowing disease progression and preserving functional improvements, but it is frequently costly due to the need for individualized treatment plans, which are not universally covered by national healthcare systems. Conversely, more accessible and cost-effective options, such as stretching, strengthening exercises, and moderate physical activity, can be performed in various settings and offer viable alternatives for managing symptoms.

Telecoaching (TC) has emerged as a promising training model for individuals with CMT disease, as described by Leale et al. (2024). A systematic review of TC-based interventions revealed notable improvements in strength, cardiovascular fitness, functional abilities, gait, and fatigue management. Among the studies analyzed, five focused on resistance training protocols for CMT patients, while two evaluated the effectiveness of interval training. Two studies included only male participants, whereas the remaining five included both genders.

Results indicated that following resistance training, women achieved 80% of normal strength in 8 out of 10 assessments, compared to just 1 for men. Functional improvements in daily activities were observed in both genders, with no significant disparities. Furthermore, another investigation into intensive rehabilitation, conducted over 3 weeks (5 days per week, with sessions ranging from 2 to 4 h per day depending on patient fatigue), demonstrated substantial benefits. Specifically, 32.4% of patients exhibited strengthened proximal lower limb muscles, and 43.2% showed increased strength in distal lower limb muscles (Ferraro et al., 2024).

Neuropathies are frequently associated with reduced quality of life, with numerous studies highlighting a strong correlation between these conditions and depression (Bellofatto et al., 2023; Querol et al., 2021). Engaging in sports has been identified as an effective strategy to enhance overall wellbeing and quality of life while simultaneously reducing social barriers and discrimination faced by individuals with disabilities (DePauw, 2009). Recent research underscores the positive impact of physical activity on individuals with CMT disease. Specifically, CMT patients who participated in sports activities reported better physical quality of life and lower levels of neuropathic pain compared to those who did not engage in such activities (Pazzaglia et al., 2022; Ferraro et al., 2024). Furthermore, a three-week intensive rehabilitation program focusing on improving functioning and balance in patients with mild to moderate CMT demonstrated that regular exercise is crucial to prevent functional decline. This evidence supports the necessity of ongoing exercise programs for maintaining physical capabilities and mitigating disease progression (Ferraro et al., 2024).

Sport-specific multimodal exercise training all-embracing physical and mental exercises, including self-defense techniques could be achieved practicing Judo (International Judo Federation), one of the most widely practiced Olympic Sports Worldwide.

In particular, strong evidence that the systematic practice of Judo can lead to the improvement of functional fitness and psychosocial capacity have been reported by recent review on risks and benefits of Judo training for middle-aged and older people (Palumbo et al., 2023). Those Judo benefits have a positive impact on the quality of life in the adult and elderly population.

Although there is no evidence whether this sport can be adapted to neuropathic subjects, since the benefits of Judo are well suited to the pathological characteristics of this group of diseases.

This communication aims to fill the knowledge-gap first by explaining what Judo is, second on zooming the impact of this discipline practice on balance and fall event prevention and control, third analyzing Judo intervention guideline for fragile people, as subjects suffering from neuropathies. Ultimately, the purpose of this paper is to sensitize and promote further research to improve neuropathic subjects’ quality of life.



2 Methods


2.1 What is Judo

Judo is a grappling-based combat sport and a modern Japanese martial art that has been included in the Olympic Games since 1964 for men and 1988 for women, establishing itself as a globally recognized sport (International Judo Federation, n.d.). The term “Judo,” derived from Japanese, translates to “the gentle way.” Founded in 1882 by Professor Jigoro Kano, Judo was inspired by the traditional martial art of Jujutsu.

Professor Kano, who as a young man had a frail physique and experienced bullying, began practicing Jujutsu to improve his physical strength and resilience (International Judo Federation, n.d.; Kodokan Judo Institute, n.d.). A distinguished educator and philosopher, Kano redefined Jujutsu’s principle of “defeating strength through flexibility” into Judo’s guiding principles: “maximum efficient use of physical and mental energy” and “mutual welfare and benefit.” In doing so, he eliminated dangerous Jujutsu techniques and prioritized the development of safe falling methods (Kodokan Judo Institute, n.d.).

Judo thus emerged as a comprehensive theoretical and technical system, designed to address the needs of modern individuals. Initially regarded as a self-defense practice, Judo has since gained recognition for its significant educational value, fostering physical fitness, mental fortitude, and character development (Kodokan Judo Institute, n.d.).



2.2 Literature review methodology

The literature review was conducted using databases such as PubMed, Scopus, and Web of Science. Search terms included ‘adaptive sports,’ ‘Judo,’ ‘peripheral neuropathy,’ ‘balance improvement,’ and ‘fall prevention.’ Both peer-reviewed and gray literature were considered. Articles were filtered by publication date (2010–2024) and language (English).




3 Results


3.1 Judo’s impact on balance, fall prevention, and control

Sport-exercise interventions that modulate both physical fitness and cognitive functions have become a promising tool to support subjects with neuropathy (Figure 1).
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FIGURE 1
 Key benefit of Judo for neuropathic individuals.


In this communication, we suppose that Judo’s adaptive training program can improve brain and muscle function in neuropathic subjects.

Because neuropathies cause a decline in the nerves that lead to progressive muscle weakness (Burns et al., 2010) and wasting, reduced muscle strength, and limited range of motion, martial arts can slow the progression of the disease or maintain the acquired level of functioning, of aging population. Judo is a great example of physical activity that could help keep fit and healthy in numerous way (Palumbo et al., 2023).

Postural stability plays a key role in neuropathic subjects’ everyday situations significantly affecting both safety and quality of life.

In contact sports, such as Judo, balance stability maintenance requires the most efficient regulatory and control processes, thus making this discipline a viable tool for improving balance indicators (Palumbo et al., 2023).

Judo sessions include coordination and balance exercises performed barefoot, as well as active engagement in activities and experiences that help people develop and maintain their agility (e.g., displacements in all directions, go to the ground safely and get up), strength (e.g., push and pull exercises with partner, with practitioners moving and often lift the partner), tonicity and flexibility (e.g., ground exercises with stretching and core holding positions), which could help counteract the main degenerative processes of aging (e.g., sarcopenia, osteoporosis) (Palumbo et al., 2023). Judo, in which many basic exercises and movements are based on obtaining balance, could be a strong stimulus to shape this ability. In addition, the correct Judo throw execution requires the disturbance of the partner’s balance (kuzushi), which can lead to his/her overthrow.

The fact that Judo training can start during the developmental period bring even greater benefits, overlapping with natural development processes. Given that the onset of some genetic forms of neuropathy can occur in childhood and adolescence, Judo practice could be crucial during the developmental period, because it could bring even greater benefits, counteracting the progression of the disease’s symptoms.

For this reason, Judo practice could be adopted to maintain, even to restore, balance in neuropathic subjects.

Neuropathic subjects are at great risk of fall, due to balance disorders, and related consequences such as injuries and fractures. If we combine this pathology with advancing age, and the associated decreased of physical activity, self-esteem, confidence, strength and balance, the fear of falling increasing heavily, consequently limiting the person’s quality of life.

Since in this situation the event falls dangerously expose to the risk of fractures, with all the possible negative consequences determined by this incident.

The Judo activity, thanks to the learning and the training process of the falling techniques, in an effective learning progression, reducing the fear of falling. This fall control skill supports fragile individuals in both social activities (e.g., walking confidently in crowded places) and more difficult daily activities (e.g., walking on slippery surfaces) (Palumbo et al., 2023). In older judokas, lower levels of concern regarding falling have been associated with higher physical performance in the lower extremities, including strength, balance, and walking ability (Palumbo et al., 2023).



3.2 Judo other benefits

An important concern to address is that individuals with neuropathy often report difficulties with vision, which can render traditional training methods less effective. However, the review by Palumbo et al. (2023) highlights that older judokas demonstrate superior dynamic visual acuity and peripheral vision compared to their sedentary peers. In situational sports and martial arts like Judo, which demand rapid adaptations to unpredictable contexts, practitioners develop specific skills and heightened peripheral vision to anticipate or respond to varying challenges (Palumbo et al., 2023).

Judo practice also fosters significant benefits in social interactions and self-esteem across diverse populations. It instills a collaborative ethos, as training inherently depends on mutual learning and cooperation within the group dynamic, which are foundational to partner relationships (Palumbo et al., 2023).




4 Discussion


4.1 Recommended Judo training guidelines for individuals with fragility

The review by Palumbo et al. (2023) offers a detailed analysis of best practices for teaching and training Judo to individuals with fragility, emphasizing strategies to prevent injuries and optimize benefits. A well-designed Judo program for this population should aim to enhance physical, mental, and social wellbeing, improve quality of life, promote active aging, and reduce the risks of falls, injuries, and disabilities. Safety is a central principle, with training tailored to individual capabilities, regular progress monitoring, and assessments of participants’ functional fitness, athletic abilities, and enjoyment levels.

The methodology should prioritize movement control and precision over speed and power to ensure safety. Exercises should include general warm-ups, basic techniques, prearranged forms such as kata, and specific Judo breakfall techniques (ukemi-waza). Techniques performed from standing positions (tachi-waza) and on the ground (ne-waza) are recommended, while higher-risk techniques like joint manipulation (kansetsu-waza) and strangulation (shime-waza) should be excluded or practiced only within the controlled framework of kata.

Potential barriers to participation, such as fear of falling, fear of contact, shyness, and embarrassment, must be addressed to ensure commitment and effective results. Additionally, considerations should be made for the physical limitations associated with fragility, such as reduced strength, endurance, flexibility, and conditions like osteoporosis and osteopenia. The psychological impact of loneliness, which participants may experience, also warrants attention.

To prevent fatigue during Judo lessons for individuals with peripheral neuropathy, Prada et al. (2018) recommend varying the exercises between standing and ground activities to balance intensity and engagement. An appropriate work-to-recovery ratio should be maintained, and monotony in learning situations should be avoided to sustain motivation and enhance training effectiveness. These guidelines collectively aim to provide a safe, inclusive, and effective Judo training experience for individuals with fragility (Figure 2).

[image: Safety measures, training intensity, techniques to focus on, techniques to avoid, exercise variability, and psychosocial considerations are outlined for martial arts training. Key recommendations include supervision, tailoring intensity, focusing on basic techniques, avoiding high-risk moves, alternating exercises, encouraging teamwork, and boosting confidence.]

FIGURE 2
 Recommended Judo training guidelines for individuals with fragility.




4.2 Strengths and limitations

This mini review highlights the unique potential of Judo for neuropathy management and identifies gaps in current literature. Strengths include its focus on a novel rehabilitation approach and the integration of findings from diverse sources. Limitations include reliance on existing literature without new experimental data and potential bias due to language restrictions.




5 Conclusion


5.1 Bridging scientific literature and practical application

This review seeks to highlight the crucial role of adaptive sports and martial arts, particularly Judo, as effective interventions for individuals with peripheral neuropathies. Judo, with its structured techniques and emphasis on balance, movement precision, and controlled physical interaction, demonstrates a significant potential to enhance balance, physical performance, muscle strength, and psychosocial wellbeing in this population. The multifaceted nature of Judo training offers not only physical improvements but also contributes to increased self-esteem, social interaction, and overall quality of life.

While the relationship between Judo training and somatosensory feedback in postural control remains underexplored, existing evidence strongly supports the positive impact of Judo on fall prevention in individuals with neuropathies. Through its emphasis on proprioception and dynamic stability, Judo fosters better body awareness and control, key factors in minimizing fall risks. Furthermore, the practice of breakfall techniques (ukemi) is particularly beneficial, as it equips individuals with the skills to fall safely, significantly reducing the likelihood of injury during accidental falls. This aspect alone has profound implications for enhancing quality of life and reducing the fear of falling, a common barrier to physical activity in neuropathic populations.

Moreover, adapted Judo training prioritizes safety and inclusivity, making it a feasible intervention even for individuals with significant physical limitations. By tailoring training intensity and techniques to the individual’s capabilities, adapted Judo mitigates risks while ensuring progressive improvement in functional fitness and postural control. The integration of prearranged forms, such as kata, allows for the development of technical skills without unnecessary strain, while the avoidance of high-risk techniques like strangulation (shime-waza) ensures safety for participants.

In conclusion, our review underscores the evidence-based benefits of adapted Judo training as a safe, practical, and effective intervention for individuals with peripheral neuropathies. By addressing key aspects such as fall prevention, muscle strength, and psychosocial wellbeing, adapted Judo has the potential to transform both the physical and emotional health of neuropathic individuals. As such, it should be considered a valuable addition to therapeutic and rehabilitative programs aimed at improving quality of life and fostering active participation in daily activities.
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This mini-review examines the role of Virtual Reality (VR) in enhancing athletes’ performance and reaction abilities in combat sports, aiming to highlight the advantages and potential benefits of VR technology for improving outcomes in various combat disciplines. We identified 13 relevant studies from the Web of Science and Scopus databases, encompassing disciplines such as fencing, taekwondo, karate, judo, and wrestling. The findings indicate that VR training can enhance athletes’ sports skills and physical fitness, correct improper movements, provide training feedback, and, in some cases, surpass the effectiveness of traditional training methods. It also significantly enhances athletes’ reaction capabilities. Even with these benefits, VR usage in combat training is still quite limited. Future research should focus on how to better leverage the advantages of VR technology in practical combat training for athletes, addressing the lack of tactile feedback, aiding athletes adapt to competition pressure caused by spectators, and examining whether there are gender differences in the use of this technology for training.
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Introduction

Virtual Reality (VR) refers to a computer-generated immersive environment based on head-mounted displays (HMDs) that allows users to experience a sense of “being there” (Bowman and McMahan, 2007), which has emerged as a promising tool for developing athletes’ decision-making abilities by enhancing their perceptual and cognitive skills, which in turn facilitates improved sports decision-making (Yunchao et al., 2023). Existing evidence suggests that, compared to traditional video training, VR training leads to more significant improvements in athletes’ decision-making performance and visual search behavior (Fortes et al., 2021; Pagé et al., 2019). Additionally, VR-based imagery training has proven to be more effective than conventional methods currently in use (Bedir and Erhan, 2021; Ross-Stewart et al., 2018). VR enables safe, repeatable training tasks with full control over the training environment, including stimuli and difficulty levels (Hoffmann et al., 2014). Another significant advantage of VR is its ability to offer personalized training experiences, allowing athletes to compete or train with others from around the world, regardless of their competitive level, gender, or age (Neumann et al., 2018). Currently, VR is mainly used in sports like ball games (Faure et al., 2020), target sports (e.g., dart throwing) (Mousavi et al., 2019), snow sports (Ko et al., 2020), and water sports (Farley et al., 2019), but it has received less attention in complex sports such as combat sports.

Combat sports are classified as open-skill sports (including boxing, karate, taekwondo, wrestling, martial arts, judo, Muay Thai, kickboxing, sanda, jiu-jitsu, fencing, Sambo, Aikido, and mixed martial arts), characterized by sudden environmental changes that require athletes to react in dynamic and unpredictable contexts (Russo and Ottoboni, 2019; Wang et al., 2013). In combat sports, reaction and decision-making abilities are critical to the outcome of matches (Gierczuk et al., 2017, Mori et al., 2002), and VR just can contribute to such training (Kittel et al., 2019; Petri et al., 2019a). Another key characteristic of combat sports is physical conflict (Vasconcelos et al., 2020), such as repeated head impacts (Di Virgilio et al., 2019; Lota et al., 2022), which can result in injuries (Lystad et al., 2021). Therefore, finding more scientific ways to ensure athletes’ safety and prolong their careers is crucial. In response to this need, VR is useful as it allows for safe and repeatable training tasks with high controllability (Miles et al., 2012).

Despite these explorations, the application of VR in combat sports remains an emerging field. Therefore, this mini-review is presented to underline the valuable findings in this regard and offer several recommendations based on our years of experience in teaching and training within this field.



Methods

We used keyword searches in WOS and Scopus (covering titles, abstracts, and keywords). Our search query was: Topic = “virtual reality” or “VR” AND Topic = “Boxing” OR “boxer” OR “combat sport*” OR “karate” OR “taekwondo” OR “wrestling” OR “fencing” OR “martial art*” OR “judo” OR “jiu jitsu” OR “wushu” OR “kung fu” OR “Muay Thai” OR “Krav Maga” OR “Sambo” OR “Aikido” OR “kickbox*.”This search query was derived from a previous review on VR (Rojas-Sánchez et al., 2023) and previous reviews on combat sports (Chaabene et al., 2018; Vasconcelos et al., 2020; Worsey et al., 2019). We set the search period from the inception of the databases to April 21, 2024, with a language limit of English.



Results


Virtual reality implementation in different combat sports specialties

VR has been applied in various sports training programs (Richlan et al., 2023), including combat sports. Baek et al. (2003) were among the first to utilize VR technology in combat training, proposing a VR-based training framework comprising three components: motion-guided interfaces, posture-oriented motion redirection, and assessment and recommendation schemes for corrective feedback. Finally, a demonstration was conducted in fencing training, correcting the errors of holding the sword apart during fencing using redirection methods.

In the field of Taekwondo, Jelani et al. (2018) developed a system to guide trainees in self-practice. The authors detailed four stages of this system, starting with motion capture of Taekwondo movements, followed by 3D modeling of characters and environments, animation of 3D characters, and finally, creating VR training environments. Compared to traditional Taekwondo training supplementary materials (books, videos, texts, images), VR training environments have significant advantages (see Figure 1). Another study indicated that VR technology improved the specific abilities of Taekwondo students in a short time frame, with significant improvements in high kicks and flying kicks. While VR technology assisted students in mastering challenging movements, it did not improve their physical fitness in a short time frame (standing long jump, sit-and-reach, 50-meter sprint, and 800-meter run) (Liu and Tian, 2024).

[image: Comparison chart of VR training versus traditional training. Four categories are compared: self-directed training, technical learning, physical abilities training, and actual combat. VR training is highlighted for being more realistic, precise, efficient, and safer, supported by studies. Traditional methods include books, videos, and coaches, with limitations such as potential brain injury in actual combat scenarios.]

FIGURE 1
 The comparison between virtual reality training and different traditional training methods.


In Karate, researchers identified action sequences from 45 international Karate competitions, captured movements of three Karate athletes, and created the first practical Karate virtual training character (Zhang et al., 2018). This character can move in five specific directions and execute attacks close to reality based on the user’s actions. It passed functional and performance tests, and Karate experts believed it could improve athletes’ combat capabilities. Pastel et al. (2023) compared the effectiveness of visualizing different levels of body (full-body/forearm) visualization in Karate learners in VR environments versus video learning. The results showed significant improvements in all three groups after training, confirming VR as a suitable tool for learners to acquire sports techniques, but there were no significant differences among the three groups. Specifically, the VR group did not outperform the video group, and full-body visualization was not necessary as it did not show superiority over forearm visualization.

In Judo, researchers divided 24 Judo athletes into two groups and asked them to imitate three techniques of two world champions (masters) (Sielużycki et al., 2019). The experimental group underwent 5 VR (Kinect) training sessions, while the control group used Kinect for the first and fifth sessions, with the coach guiding the intermediate three sessions, each lasting 20 min. Kinect positioned 25 joints of the human body, scaled athletes relative to the masters’ height on the x, y, and z axes, and aligned them vertically to match the masters’ virtual joints on the screen. Athletes were prompted to simulate masters’ movements according to traffic lights and receive feedback to correct errors. The results showed significant improvement in the experimental group after five training sessions, outperforming the control group. Kinect significantly helped athletes’ movement accuracy, especially for elite athletes for whom slight differences could determine the outcome of a match. Most athletes had high expectations for the Kinect system’s entry into Judo clubs (Sielużycki et al., 2019).

In wrestling, Mohamed and El-Bedewy (2023) conducted an eight-week training program for novice wrestlers, three times a week, 90 min each, aiming to investigate the effectiveness of virtual reality training (VRT) in improving athletes’ physical abilities. The improvement in athletes’ back, leg, arm muscle strength, speed, flexibility, and agility after training was significantly better than that of the control group (traditional training group), with the greatest change in arm muscle strength and the least change in leg muscle strength. Researchers attributed the use of VR glasses in the training program as the main reason for this advantage and suggested incorporating VRT into wrestlers’ physical training to enhance training effectiveness.

In general, VR technology has been successfully integrated into various combat sports training programs, enhancing athletes’ skills through motion-guided interfaces, posture correction, and performance feedback, with evidence showing improvements in movement accuracy, technique mastery, and physical abilities, although its impact on overall fitness remains limited.



The impact of virtual reality on reaction abilities in combat athletes

Regarding athletes’ reaction abilities, two studies conducted 10 sessions of virtual reality-specific reaction training for 15 Karate athletes, prompting them to respond to attacks from virtual opponents and testing reaction time, reaction quality, and reaction type (Petri et al., 2019a; Petri et al., 2019b). The conclusion was that VR training significantly improved Karate athletes’ reaction behaviors, such as shortening reaction time and transitioning from reacting to the execution phase of opponent attacks before training to reacting to early movement stages (shortening distance and preparation period) after training. The studies indicated that apart from lower reaction quality in virtual reality compared to the real world, there were no significant differences in reaction time and reaction type between the virtual and real worlds (Ritter et al., 2022). Adding 10 min of VR training to regular Karate training was beneficial for improving athletes’ reaction abilities, but it was not proven whether this benefit could transfer to the real world (Witte et al., 2022). Polechoński and Langer (2022) evaluated the reliability of using virtual reality technology to test mixed martial arts athletes’ reaction times, considering it equally applicable as computer-based standard tools, and effective in reducing testing errors caused by human factors (Langer et al., 2023). In general, VR training has been shown to significantly improve reaction times and reaction quality in Karate athletes, helping them react faster and more effectively to opponent movements, though the improvements may not directly transfer to real-world performance, and reaction quality in VR lags behind that in real-life scenarios.




Discussion and future directions

VR technology has shown significant advantages in training. It can precisely record athletes’ movements and create virtual training avatars, allowing athletes to repeatedly practice and correct their techniques within an immersive virtual environment, thereby enhancing the accuracy and fluidity of their movements. At the same time, VR technology provides athletes with personalized training programs and feedback, enabling targeted training based on individual characteristics and needs, which strengthens the specificity and effectiveness of the training. Additionally, VR training has led to substantial improvements in athletes’ skills and physical fitness in a short period, such as enhancing high kick and flying kick abilities in taekwondo students, as well as increasing muscle strength and speed in wrestlers. In terms of reaction time, VR training has significantly improved athletes’ response behaviors, reducing reaction time and improving response quality. However, there is currently a lack of definitive evidence regarding the effective transfer of these advantages to real-world applications. A systematic review by Michalski et al. (2019) offers preliminary support for the effectiveness of VR training in enhancing real-world performance, which aligns with the findings reported by Harris et al. (2020). Despite these promising evidences, further validation of its impact on real-world performance is required.

A recent mini-review consolidates evidence that VR training facilitates patient rehabilitation, boosts energy expenditure and physical activity in individuals with disabilities (Li et al., 2025). Additionally, VR training has been demonstrated to effectively alleviate adolescent stress and enhance executive function (Cioffi et al., 2023). These results underscore VR’s extensive applicability.

Although VR has been shown to have significant advantages, there are also some unresolved limitations and different perspectives. Scientific information pertaining to the utilization of combat sports within Virtual Reality (VR) as an intervention for mentally impaired practitioners remains scarce. Potentially, this could represent a viable research trajectory for future endeavors. VR may assist individuals with mental disorders by enhancing their reaction times, attention, and decision-making. On the flip side, besides elite combat athletes, leisure and amateur practitioners deserve attention, comprising a large group. Many of them undertake training for fitness or leisure pursuits, rather than competitive endeavors. Studies have shown that the performance of the VR training group in throwing accuracy is significantly lower than that of the real-world training group, impairing real-world athletic performance (Drew et al., 2020). The efficacy of using VR technology to improve athletic skills is not high (Le Noury et al., 2022), indicating that not all sports are suitable for improving teaching or training effects through VR technology. For example, the lack of tactile feedback during use (Petri et al., 2019b) prevents athletes from launching second or even third attacks after blocking and defending like they do in the real world. The absence of tactile information may have a negative impact on the experience of combat sports users who require full-body contact (Berger et al., 2018), so adding tactile sensations in VR training is necessary for combat sports (Zhang et al., 2018). Only by giving athletes a more realistic sense of touch can they help transfer the training effects from virtual reality to the real world and competitions. Additionally, existing articles indicate that compared to traditional training, VR technology does not significantly improve physical fitness (Kong and Zhang, 2024; Pu and Yang, 2022; Wang et al., 2023). Interestingly, one study showed significant improvements in the physical abilities of wrestlers after 24 sessions of VR training (Mohamed and El-Bedewy, 2023). This may be related to the specific implementation details of VR intervention and differences in the devices used.

All training for combat athletes (such as physical fitness, reaction ability, and movement accuracy) ultimately serves to achieve superb combat capabilities. With the popularization of combat sports, the demands on athletes and coaches are increasing, and the demand for using emerging technologies to improve athletic skills is also growing. VR technology can provide significant advantages in real-world combat training because practicing in a virtual environment ensures athlete safety, eliminates their fear of injury, and allows them to challenge difficult techniques with greater confidence, which is crucial for athletes (especially high-level athletes) to improve their competitive abilities. Additionally, training against virtual opponents based on VR can reduce the psychological pressure of facing real opponents. Numerous athletes have ended their careers in training halls, and many athletes have suspended training after being injured in a single real-world combat. Some boxers tend to prove their superiority by using heavy hits, and opponents hit back with even greater force. In such real combat scenarios, they focus only on “surviving” rather than on better technique. At this point, they are in a state of mind known as “fight or flight,” which can create feelings of pressure, anxiety, and even panic. This psychological state greatly affects memory and learning, significantly impacting training effectiveness. That’s why some of the world’s great warriors, such as Tom Breese (Sherdog.com, 2024c), Donald Cerrone (Sherdog.com, 2024a), and Max Holloway (Sherdog.com, 2024b), no longer engage in real combat training. They found that using “games” (light sparring) as a substitute for real combat is more effective and safer. VR provides another safe and reliable training method for athletes. The increasing recognition of VR training as a performance enhancer in sports clubs is evident, exemplified by Chinese UFC athlete Wang Cong’s VR-based blurred vision simulation and Jake Paul’s use of VR during his preparation for a fight against Mike Tyson. These examples highlight the expanding use of VR in athletic training routines. It is crucial to highlight that VR cannot fully replace real-world social connections, teamwork, and adaptability. Ideally, VR should serve as a complementary tool rather than a complete substitute for in-person sports training.

Because of these advantages, we believe that VR-based virtual sparring may completely change the training process and improve athletes’ training experiences. Surprisingly, to our knowledge, only one paper (Zhang et al., 2018) directly discussed ways to use VR to improve the combat capabilities of karate athletes. Therefore, we suggest developing a virtual combat training system that creates opponents almost identical to real opponents, targeting different types of combat sports. For example, we can input videos of athletes’ matches or training sessions into the system, capturing opponents’ physique, technical styles, and tactical characteristics to build a database for creating virtual opponents. This will provide athletes with controlled opponents, a platform for repeatable practice, and safety assurance. They can autonomously switch between different virtual sparring partners, including world champion-level athletes they may not encounter in real life.

Secondly, by studying and analyzing videos of the world’s top athletes, we can construct a technical system to guide athletes in dealing with various opponents. Athletes can then engage in virtual combat training to truly master techniques and tactics, thereby breaking the limitations of traditional training thinking and resources. This also partially compensates for the shortage of coaches, as coaches in large sports teams often cannot provide one-on-one guidance to every trainee. What’s more, by simulating the cheers or boos of the audience, inexperienced athletes can better adapt to the pressure situations they may face during competitions. For instance, the presence or absence of spectators in a football stadium significantly impacts the psychological state, behavior, and performance of football players and teams (Richlan et al., 2023). Similar scenarios might also occur in combat sports arenas.

Finally, we found that most experimental subjects were male, with only a few studies including female participants. This aligns with the general under-representation of female participants in sports science (Anderson et al., 2023). Research by Kong and Zhang (2024) suggests that VR-assisted training is more effective for females than males, but it does not specifically explain the mechanisms and reasons behind this. To our knowledge, no other studies have focused on the gender differences in using this technology. Li et al. (2024) have pointed out that there is a severe gender imbalance in martial arts clubs, making it harder for female athletes to find suitable training partners. They often face challenges such as “excessive concessions” and concerns about “inappropriate physical contact” during training with male partners. Using VR training can effectively avoid these issues, which might be one of the reasons why training outcomes for females are better than for males. This also highlights the need for more attention to the application of these technologies to female groups in the future.



Conclusion

We reviewed 13 studies on the use of VR in combat sports, summarizing its role in enhancing athletic performance. However, we believe that the broader advantages of this technology in combat sports training have yet to be fully realized. Accordingly, we concluded with several recommendations to encourage more researchers to explore the greater potential of VR in this field.
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Background: It is known that stress occurring through/against a phenomenon will have physiological and psychological effects on the human organism. Therefore, this research aimed to determine the physiological and psychological effects of weight loss-induced stress before a competition in senior wrestlers.
Methods: This cross-sectional study used a purposeful sampling method to select participants. Two hundred and forty-three wrestlers participated in the study voluntarily. The perceived stress scale and athlete weight loss methodology and effects scale were used to determine the physiological and psychological effects of weight loss-induced stress. Independent samples t-test, One-way ANOVA, Pearson correlation analysis, and linear regression analysis were used to analyze normally distributed data.
Results: There was no statistical difference in the wrestlers’ body weight loss percentages, stress levels, and weight loss methods and effects sub-dimensions according to their gender and wrestling styles (p > 0.05). Despite this, there was a statistical difference in wrestlers’ stress levels, ergogenic aids sub-dimension from weight loss methods, and psychological effect levels according to body weight loss percentages (p < 0.05). Additionally, there was a positive relationship between the body weight loss percentages of wrestlers with their stress levels (r: 0.461) and psychological effects (r: 0.240). Furthermore, there was a positive relationship between the stress levels of wrestlers with the average physiological (r: 0.298) and psychological (r: 0.508) effects. According to these results, it was determined that as the body weight loss percentages of wrestlers increased, their stress levels and the psychological effects they were exposed to would increase. It was also determined that as the stress level of wrestlers increased, the physiological and psychological effects they were exposed to would increase the weight loss-induced stress levels of wrestlers positively predicted their exposure to physiological and psychological effects at 8.5% (Adj. R2 = 0.085) and 25.8% (Adj. R2 = 0.258), respectively.
Conclusion: It was determined that as the percentage of body weight loss increases in wrestlers, the stress level will also increase and the stress level increases, the physiological and psychological effects will also increase. It is thought that weight loss-induced stress has both physiological and psychological effects on wrestlers and may reduce their athletic performance.
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1 Introduction

Wrestling is one of the earliest combat sports humans have known. Since ancient times, wrestling has been widely taught to humanity and used to train soldiers (Isik and Gumus, 2018). Wrestling is a combat sport that is performed under certain rules and basic and combined motor abilities, as well as some sportive forms are used, and it includes both sociological and psychological factors (Isik et al., 2013). Today, wrestling still appears as the sports branch representing the most medals among combat sports in the Olympic Games in Paris 2024 (Seker et al., 2024). One of the most important rules in wrestling is that wrestlers compete according to their gender and body weight to prevent unfair competition (Kim and Park, 2021). For this reason, there are three different wrestling styles such as Greco-Roman (GR), Free-Style (FS), and women’s wrestling (WW) in the modern Olympics (Roklicer et al., 2022).

Previous studies have reported that most wrestlers perform Rapid Weight Loss (RWL) before a competition (Cicioglu et al., 2017; Donmez et al., 2025; Isik and Cicioglu, 2016; Isik et al., 2018; Roklicer et al., 2022; Slačanac et al., 2021). The basis of this RWL is the idea that wrestlers will gain an advantage by competing against weaker or smaller opponents (Artioli et al., 2016; Khodaee et al., 2015; Yalcin et al., 2019). The disruption in the body’s water balance due to the water lost from the body during the RWL process manifests itself as an abnormality (hypernatremia or hyponatremia) in the serum sodium concentration (Adrogué and Madias, 2000). Increased plasma tonicity (hypernatremia) causes disruption of homeostasis in the body and thus creates physical and psychological stress in the body. Stress, broadly defined as a real or perceived threat to homeostasis, activates neural circuits that alter the body’s physiology and behavior to ensure survival and well-being. Physical stressors are real threats that create signals within the internal environment that communicate deviations from homeostasis to the brain. In contrast, perceived threats or psychogenic stressors create signals that arise within the brain itself as it interprets stimuli in the external environment as potential insults. Although from different origins, physical and psychogenic stressors activate hypothalamic circuitry mediating reactive responses (Krause et al., 2011). If the weight loss-induced physical and psychological stressors are not eliminated to ensure hemostasis, the physical and psychological effects on wrestlers continue during the weight loss process.

There are many methods for RWL, such as diet (food and fluid restriction), dehydration (use of sauna, jogging in the raincoat, and spitting, etc.), and ergogenic aids (laxatives, diet pills, and diuretic pills, etc.), and wrestlers frequently use one or more of these methods for RWL (Castor-Praga et al., 2021; Seyhan, 2018; Yagmur et al., 2019b). Jogging with a raincoat and/or using a sauna during/after training for weight loss in wrestlers accelerates fluid excretion from the body through sweating, and this decrease in body water increases physiological stress in their body. Furthermore, food and fluid restrictions in addition to intensive workouts can create a negative mood in wrestlers and cause them to be affected psychologically (Karninčić et al., 2016). In a study conducted on wrestlers, Isik et al. (2018) reported that wrestlers who lost weight may be exposed to hyperosmolar pressure because of increased sodium levels due to decreased fluid levels in the body and may show hypernatremic responses (thirst, increased urine concentration, muscle cramps, dry skin and mouth, confusion, seizures or coma, etc.). RWL, with all these methods can affect wrestlers physiologically and expose them to many negative psychological effects. RWL has been reported to cause psychological effects in athletes, such as decreased short-term memory, vigor, concentration, and self-esteem, as well as increased confusion, anger, fatigue, depression, and isolation, all of which can hamper competitive performance (Franchini et al., 2012).

In sum, weight loss using various methods before a competition can increase wrestlers’ stress levels. For this reason, it is important to predict to what extent increased stress due to weight loss will affect wrestlers physiologically and psychologically. In this context, the primary purpose of this study was to determine the physiological and psychological effects of weight loss-induced stress before a competition in senior wrestlers. The secondary purpose of this study was to determine (a) whether there was a difference between senior wrestlers’ body weight loss percentages and weight loss methods and effects according to their gender and wrestling style and (b) whether there was a difference between senior wrestlers’ stress levels and weight loss methods and effects according to their gender and wrestling style.



2 Methods


2.1 Research design and participants

A purposeful sampling method to select participants was used in this cross-sectional study. The sample size’s power was calculated with G*Power software version 3.1.9.2 to generalize this study’s results. The number of participants required to expect a medium effect size (f = 0.30) from the research results was determined as 210 (α = 0.05; 1-β = 0.95). Two hundred fifty-two active wrestlers were initially included in the study voluntarily. Nine wrestlers were excluded because they did not lose weight. Finally, the study sample was expanded to 243 wrestlers ([image: A mathematical notation showing the letter "X" with a bar over it, commonly used to represent the mean or average of a set of values.]Age: 22.41 ± 3.33 years) and the current sample size shows that the results can be generalized.



2.2 Data collection tools

In the study, data was obtained from wrestlers voluntarily using the online survey method via Google Forms. In addition to the personal information form, the athlete weight loss methodology and effects scale, and perceived stress scale were used as measurement tools.


2.2.1 Personal information form

The personal information form included questionaries about the wrestlers’ age, gender, wrestling style, normal body weight (before starting weight loss), and weight categories for competition. The percentage of body weight loss performed by wrestlers for a competition was calculated using the formula: Percentage of Body Weight Loss = [(Normal Body Weight − Weight Category for Competition)/Normal Body Weight] × 100 (Isik and Cicioglu, 2016; Isik et al., 2018). Moreover, the percentage of body weight loss of wrestlers was turned into a categorical variable according to the weight loss classification of Casa et al. (2000). According to Casa et al. (2000), ±1% of body weight loss is well hydrated, >1–3% is minimal dehydration, >3–5% is significant dehydration, and > 5% is serious dehydration.



2.2.2 Athlete weight loss methodology and effects scale

To determine the weight loss methods of wrestlers and the possible effects of these methods, the Athlete weight loss methodology and effects scale developed by Yarar et al. (2016) was used. The Athlete weight loss methodology and effects scale was a five-point Likert-type (1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Frequently, 5 = Always) scale consisting of 19 questions divided into five sub-dimensions. The sub-dimensions for weight loss methodology were diet (3 items), fluid loss (3 items), and ergogenic aids (3 items), while the sub-dimensions of weight loss effects were physiological effect (5 items) and psychological effect (5 items). The reliability coefficient (Cronbach’s alpha) for the original Athlete weight loss methodology and effects scale was 0.74. In this study, Cronbach’s alpha coefficient for Athlete weight loss methodology and effects scale was determined as 0.83. This result shows that the Athlete weight loss methodology and effects scale was reliable for wrestlers in this study sample.



2.2.3 Perceived stress scale

To determine the stress levels perceived by wrestlers during weight loss, the Perceived Stress Scale, developed by Cohen et al. (1983) and adapted to Turkish by Eskin et al. (2013), was used. The Perceived Stress Scale, consisting of a total of 14 items and a single dimension, was designed to measure how stressful a person perceives certain situations in their life. Wrestlers rated each item on a 5-point Likert-type scale ranging from “Never (0)” to “Very often (4).” The 7 items with positive expressions were reversed and the scores to be obtained from the Perceived Stress Scale ranged from 0 to 56. High scores indicated that the person’s perceived stress level was high. The reliability coefficient (Cronbach’s alpha) for the original perceived stress scale was 0.84. In this study, Cronbach’s alpha coefficient for the perceived stress scale was determined as 0.91. This result shows that the perceived stress scale was reliable for wrestlers who perform weight loss.




2.3 Ethical approval

This study was ethically approved by the Balıkesir University Health Sciences Non-invasive Research Ethics Committee, with decision number 2025/23. In addition, informed consent was obtained from all participants before answering the questions.



2.4 Statistical analysis

In addition to descriptive statistics (i.e., percent, frequency, mean, and standard deviation), the Kolmogorov–Smirnov test and Skewness and Kurtosis values were checked for the normality test. As a result of the normality test of the obtained data, it was determined that the Kolmogorov–Smirnov test values for obtained data p > 0.05 and Skewness and Kurtosis values of the data varied between −2,.., +2. These values obtained show that the data were suitable for normal distribution (George and Mallery, 2019). For this reason, parametric test techniques were used in the analysis of the obtained data. In the analysis of normally distributed data, the independent samples t-test was used for comparison according to gender. One-way ANOVA was used to compare wrestling styles and the percentages of body weight loss. The LSD post-hoc test was applied to determine the source of the difference between the percentage of body weight loss classifications. A Pearson correlation analysis was used to determine the relationship between the sub-dimensions of weight loss methods and effects scale, stress, and the percentage of body weight loss. Regression analysis was used to determine the physiological and psychological effects of weight loss-induced stress. Significance was set at p < 0.05.




3 Results

Of the wrestlers in the study, 44.9% were female and 55.1% were male. Additionally, 35% were FS, 20.2% were GR, and 44.9% were WW competitors. When wrestlers were classified according to their body weight loss percentages, there were no well-hydrated wrestlers and 18.1% were minimally dehydrated, 37.0% were significantly dehydrated, and 44.9% were seriously dehydrated (Table 1).



TABLE 1 Distribution of demographic characteristics of wrestlers.
[image: Table showing demographic characteristics with three categories: Gender, Wrestling Styles, and Percentage of Body Weight Loss. In Gender, Men are 134 (55.1%) and Women are 109 (44.9%). In Wrestling Styles, FS is 85 (35.0%), GR is 49 (20.2%), and WW is 109 (44.9%). For Percentage of Body Weight Loss, Minimal dehydration is 44 (18.1%), Significant dehydration is 90 (37.0%), and Serious dehydration is 109 (44.9%).]

When the wrestlers’ body weight loss percentages, stress levels, and weight loss methods and effects sub-dimensions were compared according to gender (Table 2) and wrestling styles (Table 3), it was determined that there were no statistically significant differences for stress levels and weight loss methods and effects sub-dimensions (p > 0.05).



TABLE 2 Comparison of stress levels and weight loss methods and effects sub-dimensions in wrestlers according to gender.
[image: A table presents data on variables related to body weight loss categorized by gender. It includes the number of subjects, mean, standard deviation, t-values, and p-values for each variable: percentage of body weight loss, stress, and sub-dimensions of the weight loss methods and effects scale, including diet, dehydration, ergogenic aids, physiological, and psychological effects. The p-values are all greater than 0.05, indicating non-significant differences between genders across the variables.]



TABLE 3 Comparison of stress levels and weight loss methods and effects sub-dimensions in wrestlers according to wrestling styles.
[image: Table depicting various wrestling styles (FS, GR, WW) with associated metrics. It shows sample sizes, mean and standard deviations for body weight loss percentage, stress, dietary effects, dehydration, ergogenic aids, and physiological and psychological effects. The table includes F and p values for statistical analysis. The note indicates significance where p is greater than 0.05.]

When the wrestlers’ sub-dimensions of the weight loss methods and effects scale were compared according to body weight loss percentages; it was determined that there was no statistically significant difference in the diet, dehydration, and physiological effect sub-dimensions (p > 0.05), whereas there was a statistically significant difference in the ergogenic aids and psychological effects sub-dimensions and stress levels (p < 0.05). According to these results, there was a statistically significant difference between the stress levels of all groups in terms of body weight loss percentage. In the ergogenic aids and psychological effects sub-dimensions, it was determined that wrestlers in the serious dehydration group had higher averages than wrestlers in other groups (Table 4).



TABLE 4 Comparison of stress levels and weight loss methods and effects sub-dimensions in wrestlers according to classification of percentage of body weight loss.
[image: Table showing the sub-dimensions of the weight loss methods and effects scale, divided by variables and percentage of body weight loss (minimal, significant, serious dehydration). Categories include stress, diet, dehydration, ergogenic aids, physiological effects, and psychological effects. The table lists the number of participants, mean and standard deviation, F values, and p-values. Significant differences are noted by symbols with p-values less than 0.05 highlighted for stress, ergogenic aids, and psychological effects.]

When the relationship between the percentages of body weight loss, stress levels, and physiological and psychological effects of wrestlers was examined, it was determined that there was a positive relationship between the percentage of body weight loss with stress levels (r: 0.461) and psychological (0.240) effects. It was also determined that there was a positive relationship between the stress levels of wrestlers with the average physiological (r: 0.298) and psychological (r: 0.508) effects. According to these results, it was determined that as the percentages of body weight loss of wrestlers increased, their stress levels and the psychological effects they were exposed to would increase. Furthermore, it was determined that as the stress level of wrestlers increased, the physiological and psychological effects they were exposed to would increase (Table 5).



TABLE 5 Relationship between body weight loss percentage with stress levels and weight loss effects in wrestlers.
[image: Correlation table showing relationships among variables: percentage of body weight loss, stress, physiological effects, and psychological effects. Significant correlations are indicated by an asterisk for p-values less than 0.05.]

Linear regression analysis was used to determine the effect of weight loss-induced stress levels on the physiological and psychological effects of wrestlers. It was determined that the weight loss-induced stress levels of wrestlers positively predicted their exposure to physiological (β = 0.298; t = 4.844; p = 0.001) and psychological (β = 0.508; t = 9.149; p = 0.001) effects at the levels of 8.5% (Adj. R2 = 0.085) and 25.8% (Adj. R2 = 0.258), respectively (Table 6).



TABLE 6 Physiological and psychological effects of weight loss-induced stress in wrestlers.
[image: Table showing regression analysis results for independent variable stress on dependent variables. For physiological effects, beta is 0.298, t-value is 4.844, and p-value is 0.001, with F-value 23.460 and adjusted R² 0.085. For psychological effects, beta is 0.508, t-value is 9.149, and p-value is 0.001, with F-value 83.701 and adjusted R² 0.258. Both models use the "Enter" method. Significance is marked with an asterisk for p < 0.05.]



4 Discussion

This research was carried out to reveal to what extent weight loss-induced stress affects senior wrestlers physiologically and psychologically. This study included 109 women and 134 men (49 wrestlers in GR and 85 wrestlers in FS) wrestlers and found that 44.9% of them were exposed to serious dehydration, losing more than 5% of their body weight (Table 1). While many studies have well-documented the negative effects of RWL on wrestlers (Kukić et al., 2021; Lukic-Sarkanovic et al., 2024; Milovančev et al., 2023; Seker et al., 2024; Trivic et al., 2023; Yagmur et al., 2019a), the reasons why competitive wrestlers still perform high levels of RWL are not fully understood.

The percentages of body weight loss, stress, and weight loss methods, and the physiological and psychological effects of weight loss methods were not different according to the wrestlers’ gender (Table 2) and wrestling styles (Table 3). Our results show that the percentages of body weight loss, stress, and weight loss methods used by women and men wrestlers were similar and that they were exposed to similar physiological and psychological effects before a competition in senior wrestlers. When the studies in the literature were examined, it was reported that there was no difference in percentages of body weight loss in both judoka (Artioli et al., 2010) and wrestlers (Seker et al., 2024). Furthermore, since wrestling styles were also directly related to wrestlers’ gender, there was also no difference between FS, GR, and WW in terms of body weight loss percentage.

Various classification methods have been employed to investigate the effects of weight loss in wrestlers, with a particular focus on its physiological and psychological consequences. While some researchers have assessed weight loss in absolute terms (kg) (Coufalova et al., 2013; Figlioli et al., 2021; Isik et al., 2013), others argue that expressing weight loss as a percentage of body weight (%) provides a more accurate and standardized measure (Ceylan and Balci, 2023; Pettersson and Berg, 2014). In another study, Casa et al. (2000) categorized weight loss percentages and highlighted that serious dehydration, defined as a loss exceeding 5% of body weight, induces substantial physiological and psychological impairments. In our study, it was determined that there was a statistically significant difference in stress levels, ergogenic aids, one of the weight loss methods, and psychological factors, one of the weight loss effects of wrestlers according to body weight loss percentages. According to these results, it was observed that the stress levels of all body weight loss groups were different from each other and that the stress level increased as the percentage of body weight loss increased. In terms of ergogenic aids according to body weight loss percentages, only the serious dehydration group was different from the minimal and significant dehydration groups, and this result shows that athletes in the serious dehydration group prefer laxatives, diet pills and/or diuretic pills to reduce more body weight. When the psychological effects were examined according to the percentage of body weight loss, it was observed that the serious dehydration group had a higher average than the minimal and significant dehydration groups, and as the percentage of body weight loss increased, the psychological effects would also increase (Table 4). Although the use of laxatives, diet, and/or diuretic pills is not a preferred method due to their inclusion on the WADA list, it has been reported that non-Olympic wrestlers occasionally prefer this method for RWL in local or non-doping controlled championships (Seker et al., 2024), it is not a recommended method because it will cause hypernatremic responses due to excessive water excretion. Although athletes know that the use of laxatives, diet, and/or diuretic pills is not a recommended method for losing weight, it is known that they resort to laxatives, diet, and/or diuretic pills as a faster solution instead of choosing excessive exercises, jogging with a raincoat and/or using sauna for the body weight they want to compete. However, it was also reported that as the amount of body weight loss increases, physiological and psychological stress in the body will also increase (Yildirim, 2015; Sariakcali et al., 2025), thus athletes will be exposed to psychological effects such as excessive irritability and fatigue, a decrease in their performance, and desire to do sports (Yagmur et al., 2019b; Yarar et al., 2019).

It was determined that there was a positive relationship between the weight loss-induced stress level and the percentage of body weight loss, as well as physiological and psychological effects (Table 5). This result shows that the increase in the percentage of body weight loss in wrestlers causes an increase in their stress levels and as their stress levels increase, their physiological and psychological effects will also increase. When the level of physiological and psychological effects of weight loss-induced stress on wrestlers was examined, it was determined that the stress that occurs during weight loss has an effect of 8.5% on the physiological effects of wrestlers and 25.8% on the psychological effects (Table 6). This result shows that wrestlers can be affected by other physiological factors at a level of 91.5% and by other psychological factors at a level of 74.2%.

As with every study, this study had some limitations. The results of this research consisted entirely of the results obtained through scales on the wrestlers’ feelings when losing weight before a competition. In this study, the main limitations were that the stress level was not determined through stress markers such as cortisol and the physiological and psychological effects were not determined through biochemical markers. This study was conducted only on wrestlers in the senior category from combat sports. Examining different combat sports such as judo, karate, taekwondo, boxing, and/or in different age groups may also provide different perspectives. Future studies are also needed to study the effects of body weight loss on competition performance in a formal competition environment. Thus, it may cause coaches to prevent their athletes from losing weight or to change their weight loss strategies. Finally, this study contained the results of a cross-sectional study. There is a need for more longitudinal studies in the literature on the effects of weight loss.



5 Conclusion

As a result, it was determined that as the percentage of body weight loss increases in wrestlers, the stress level will also increase, and as the stress level increases, the physiological and psychological effects will also increase. It is thought that weight loss-induced stress creates both physiological and psychological effects on wrestlers and may reduce their athletic performance. Therefore, manipulating the stress caused by weight loss and avoiding both physiological and psychological stressors will help minimize the effects on wrestlers during the weight loss process. Perhaps it will allow them to have a higher level of competition performance.


5.1 Suggestions

Of course, first of all, wrestlers should be prevented from RWL practice a short while before a competition. If weight loss practices cannot be prevented, gradual weight loss should be allowed and, if possible, should be controlled weekly by their coaches. It is important to prevent competitive athletes from continuing to experience RWL, which exposes them to physiological and psychological effects that disregard human health, by various changes to the competition rules by international federations. Moreover, wrestlers who are seriously dehydrated should not be included in the competition and they should be made to internalize that human health is more important than competition success.
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Introduction

International students often face significant psychological challenges as they navigate new cultural, academic, and social environments. Drawing on Self-Determination Theory and the Broaden-and-Build Theory, this study aimed to examine how engagement in combat martial arts enhances well-being among international students through the sequential processes of positive emotions, stress relief, and ego-resilience.





Method

A total of 311 international college students who had participated in intramural combat martial arts activities were recruited through an online survey platform. Serial mediation modeling was conducted to evaluate the hypothesized model using SPSS PROCESS.





Results

Our results indicate that while engagement in combat martial arts positively influences well-being, its direct effect on ego-resilience was not significant. Positive emotions and stress relief independently mediated the relationship between physical activity engagement and well-being. The findings revealed a sequential mediation effect, where positive emotions, stress relief, and ego-resilience collectively mediated the relationshipbetween physical activity engagement and well-being.





Discussion

This study contributes to the existing literature by providing insights into the psychological mechanisms underlying international students’ well-being, and offers important practical implications for promoting mental health and resilience among this population.
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1 Introduction

The mental health of international students has long been a concern for researchers and practitioners. A recent study by Gao et al. (1), which surveyed over 400 international students from universities in 65 countries, found that more than half reported experiencing mental health challenges related to social isolation, cultural adjustment, and academic stress. These findings align with previous research that has similarly highlighted mental health concerns among international student populations worldwide (2, 3). International students, as a minority in unfamiliar settings, frequently encounter substantial obstacles stemming from language barriers, social isolation, and the absence of established support networks (4). Previous research has shown that long-term exposure to these stressors increases the risk of developing mental health disorders such as anxiety and depression (e.g., 5, 6). Given the growing number of international students worldwide, it is important to intervene to prevent adverse effects on student well-being and academic achievement (7). Accordingly, universities should support international students’ adjustment and mental health protection (6).

Participating in physical activities such as intramural combat martial arts may be an effective strategy to promote students’ well-being and support their adjustment (8). Unlike casual physical activities (e.g., jogging), combat martial arts provide a structured, goal-oriented environment, such as progressing through belt rankings, where participants can gain both physical and psychological benefits (9–11). Martial arts help strengthen coping mechanisms by alleviating stress and promoting discipline and emotional regulation through physical activity (12). In addition to stress relief and emotional regulation, martial arts have also been shown to reduce and channel aggressive tendencies, which may play a significant role in promoting psychological well-being. A meta-analysis by Harwood et al. (13) demonstrated that structured martial arts programs were associated with reductions in aggressive behavior, particularly in youth populations. This suggests that the self-regulatory demands and disciplined environment of martial arts may help individuals manage emotional impulses more effectively. For international students coping with stress and adjustment challenges, this capacity for emotional regulation through controlled physical expression can contribute meaningfully to overall mental well-being (14). Although the general benefits of physical activity on well-being are well known, research investigating the unique mechanisms by which combat martial arts consistently improves mental health in international students is limited. Understanding these mechanisms is essential for developing targeted evidence-based strategies in university settings.

Combat martial arts, such as judo, karate, and taekwondo, emphasize discipline, physical exertion, and skill mastery while also serving as an effective means of stress relief. Beyond their physical benefits, these martial arts cultivate core psychological attributes, including emotional regulation (15). For international students, who often navigate the challenges of being a minority in an unfamiliar cultural environment, martial arts provide not only physical engagement but also opportunities for social interaction, fostering connections with local customs and a sense of belonging (10). That is, combat martial arts can facilitate meaningful interpersonal interactions that help students adapt to cultural differences while building social networks. These experiences might mitigate external stressors and contribute to overall well-being (16). However, the psychological mechanisms that link stress relief, ego-resilience, and sustained well-being remain underexplored, limiting the effectiveness of current intervention strategies.

Psychological frameworks are the key to comprehending how combat martial arts foster short-term stress alleviation and long-term psychological benefits. Self-Determination Theory (SDT) emphasizes the role of combat in martial arts might promote ego-resilience and well-being by meeting three basic psychological needs: autonomy, competence, and relatedness (17). Autonomy is fulfilled when students make independent choices and set personal goals during training. Competence develops as students master techniques and progressively improve their physical and mental performance. Relatedness arises from social ties established with instructors and peers, fostering a supportive training environment. These satisfying experiences foster intrinsic motivation, leading to positive emotional states and sustained improvements in well-being (17). Similarly, the enjoyment derived from martial arts practice plays a key role in sustaining motivation and psychological benefits. For example, Ciaccioni et al. (18) demonstrated how older adult judo practitioners experienced increased intrinsic motivation and emotional engagement through enjoyable training experiences. Enjoyment may enhance the satisfaction of basic psychological needs and reinforce the likelihood of continued participation, which is crucial for long-term mental health benefits. However, while SDT is frequently utilized in physical activity research (e.g., 19), it often does not address how the aggregation of positive experiences during physical activity contributes to long-term outcomes, such as psychological resilience.

Broaden-and-Build Theory can complement SDT by explaining how positive emotional experiences lead to long-term adaptive resources. Positive emotions such as joy, satisfaction, and accomplishment from combat training broaden students’ thought-action repertoires and encourage greater psychological flexibility and stress management (20). These positive emotional experiences can facilitate initial stress relief, which, when experienced consistently, accumulates and enhances ego-resilience, which is defined as the capacity to adjust to adversity while preserving emotional stability (21, 22). International students frequently face academic, cultural, and social challenges; thus, developing ego resilience is crucial for navigating hardships and maintaining well-being. Integrating SDT with the Broaden-and-Build Theory may provide a comprehensive framework for connecting short-term emotional relief to long-term psychological development.

Based on SDT and Broaden-and-Build Theory, the current study aims to examine how engagement in combat martial arts enhances well-being among international students through the sequential processes of positive emotions, stress relief and ego-resilience. Specifically, it investigated how combat martial arts satisfy basic psychological needs, generate positive emotional experiences, and lead to long-term adaptive outcomes. By addressing both immediate and sustained improvements in mental health, this study informs the development of tailored interventions that promote the successful adaptation and integration of international students in university settings.




2 Theoretical background and hypothesis development



2.1 Self-determination theory and the effects of physical activity

Physical activity has long been recognized as a key contributor to well-being, with benefits extending beyond physical fitness, including improvements in mood, energy, life satisfaction, and psychological functioning (23). SDT (17) provides a practical framework for understanding why participation in physical activities, such as combat martial arts, can lead to ego-resilience and long-term well-being. This theory emphasizes the role of intrinsic motivation—participation driven by internal rewards such as personal satisfaction and growth—in promoting sustained engagement and positive outcomes. Combat martial arts are uniquely suited for fostering intrinsic motivation. They combine physical challenges with goal setting, skill mastery, and social interaction to create a comprehensive experience that supports holistic development (24).

Combat martial arts involve a progressive structure in which participants continuously work toward mastering new techniques and achieving personal milestones (25). The incremental nature of these achievements promotes ongoing self-improvement that builds self-confidence and enhances life satisfaction (17). For example, successfully learning a complex technique or earning a new belt offers participants a tangible sense of accomplishment, reinforcing their intrinsic motivation and commitment to training (26). This sustained engagement leads to cumulative benefits, such as improved mood regulation and an enhanced sense of purpose (27). Studies have shown that individuals engaged in structured physical activities with goal-oriented progression experience greater psychological benefits than those participating in less structured forms of exercise (28).

Participation in combat martial arts can foster long-term well-being by promoting personal resilience and a positive outlook on self-development (28). The repetitive cycle of setting goals, overcoming challenges, and achieving mastery instills persistence and discipline, essential for maintaining well-being (29, 30). Unlike activities that offer immediate gratification, combat martial arts emphasize delayed rewards through gradual progress and skill refinement, encouraging participants to remain committed and develop resilience over time (26). This process enhances physical fitness and promotes psychological growth as individuals develop a stronger belief in their ability to overcome obstacles and achieve future goals (31, 32). Accumulating positive experiences strengthens ego-resilience and enhances overall well-being, leading to lasting improvements in life satisfaction and emotional stability.

By integrating physical engagement with cognitive and emotional development, combating martial arts may provide an optimal environment for fostering ego-resilience and promoting sustained well-being (28). Participants experience immediate benefits, such as improved mood and energy, and long-term adaptive outcomes, including ego-resilience and well-being (8, 33). Combat martial arts represent a holistic approach to well-being, combining the benefits of physical exertion with personal growth and self-development. Based on this theoretical foundation and empirical support, we hypothesize the following:

	H1-1: Engagement in physical activity in combat martial arts positively affects well-being.

	H1-2: Physical activity engagement in combat martial arts positively affects ego-resilience.






2.2 Broaden-and-Build Theory and the mediating roles of positive emotion and stress relief

The Broaden-and-Build Theory (20) highlights the critical role of positive emotions in expanding individuals’ thought-action repertoires, which, in turn, helps them adopt new coping strategies, engage in flexible thinking, and develop long-term psychological resources. Positive emotional experiences such as joy, satisfaction, and accomplishment broaden cognitive and behavioral responses, encouraging individuals to seek adaptive behaviors that promote sustained well-being (20). Similarly, participation in combat martial arts can foster positive emotions through goal achievement, technique mastery, and social interactions. For example, successfully learning a difficult technique or progressing through belt ranks generates a sense of competence and emotional fulfillment (26). These positive emotions increase self-confidence, improve mood, and promote sustained engagement in health-promoting activities.

Stress relief is another key mechanism that links physical activity engagement to well-being. Combat martial arts promote stress relief through both physiological and psychological pathways. Physiologically, the high-intensity physical exertion of martial arts training triggers the release of endorphins, which are known for their mood-enhancing and stress-reducing effects (8). Additionally, physical activity moderates the body’s cortisol levels, helping mitigate the physical symptoms of chronic stress, such as muscle tension and fatigue (34). Psychologically, the structured nature of martial arts training shifts the participants’ focus to the present moment, promoting mindfulness and mental clarity (35). Participants focus on task-specific goals, such as executing precise movements or refining techniques, allowing them to temporarily detach themselves from external stressors (36).

Stress relief through combat martial arts can benefit international students, who often encounter elevated stress due to academic pressure and cultural adjustment challenges (37). Regular engagement in training provides an outlet for releasing accumulated tension while promoting relaxation and emotional regulation. As participants experience repeated stress relief, they gain increased mental clarity, which enhances their ability to focus on academic tasks and social interactions and fosters overall well-being (12). Empirical evidence has shown that consistent physical activity coupled with mental engagement leads to sustained improvements in life satisfaction, particularly in individuals facing chronic stress (38).

Stress relief offers immediate psychological benefits and fosters an environment in which positive psychological outcomes accumulate, enhancing well-being over time. By reducing the intensity of negative emotional states, such as anxiety and worry, individuals can experience more frequent positive emotions, reinforcing adaptive behaviors (20). For example, when international students feel less overwhelmed by external stressors, they become more open to social engagement, academic challenges, and personal growth. The cumulative effects of reduced stress and broadened cognitive responses promote sustainable well-being, creating a positive feedback loop in which continued participation in physical activity fosters emotional and psychological benefits. Based on this, we propose the following hypothesis:

	H2-1: Positive emotions mediate the relationship between engagement in physical activity and well-being.

	H2-2: Stress relief mediates the relationship between physical activity engagement and well-being.






2.3 Broaden-and-Build Theory and the mediating role of ego-resilience

The Broaden-and-Build Theory (20) emphasizes that positive emotions are not only momentary states but also key contributors to the development of long-term psychological resources, such as ego-resilience. As individuals accumulate positive emotional experiences through regular participation in combat martial arts, they develop enhanced psychological flexibility and adaptive capacity, allowing them to recover quickly from setbacks and navigate adversity (39). Combat martial arts provide participants with frequent opportunities to face and overcome challenges, whether by mastering complex techniques or competing in sparring matches. Each success reinforces feelings of accomplishment, persistence, and self-discipline, which cumulatively contribute to the development of ego-resilience (40).

Ego-resilience plays a central role in promoting sustained well-being by enabling individuals to maintain emotional stability and effectively adapt to new and challenging situations (41). For international students, who frequently encounter stressors such as language barriers, academic demands, and unfamiliar social environments, ego-resilience can serve as a vital resource for managing uncertainty and overcoming difficulties. Combat martial arts foster this resilience by instilling persistence and teaching students to embrace challenges as opportunities for growth rather than as obstacles (12). This mindset helps students maintain an optimistic outlook and view adversity as a stepping stone toward future achievements, thereby supporting long-term well-being (42). The cumulative impact of these positive coping strategies ensures that international students can navigate cultural and academic challenges with greater confidence and psychological stability.

In addition to its direct effects of positive emotions, stress relief serves as a catalyst for the development of ego-resilience and well-being. The reduction of stress through physical engagement in martial arts frees cognitive and emotional resources, allowing individuals to shift their focus toward goal-directed behaviors, such as skill mastery and achievement (35). As individuals experience repeated cycles of stress relief and success, they adopt proactive coping strategies that enhance their adaptability and reinforce their resilience (40). This dynamic interaction between stress relief and ego-resilience underscores their interconnected role in fostering long-term well-being (43). When individuals experience sustained stress relief and increased resilience, they are more likely to sustain positive emotional states, engage meaningfully in daily life, and derive satisfaction from their accomplishments (20, 41).

Ego-resilience can be critical in sustaining well-being because it not only equips individuals to manage current stress but also improves their ability to face future challenges with emotional stability and optimism (44). By developing resilience through combat martial arts, participants may create a strong psychological foundation that leads to long-term life satisfaction, improved emotional regulation, and an enhanced sense of purpose. For international students, this resilience can translate to better academic performance, stronger social integration, and overall positive life outcomes. Based on this theoretical framework, we hypothesized:

	H3-1: Ego-resilience positively mediates the relationship between engagement in physical activity and well-being.

	H3-2: Positive emotions, stress relief, and ego resilience sequentially mediate the relationship between engagement in physical activity and well-being.







3 Materials and methods



3.1 Participants

Data were collected through an online survey administered via Qualtrics and distributed on Reddit.com. Reddit is a widely used online community platform with a large and diverse user base, while Qualtrics is a well-established tool commonly used for creating and distributing online surveys in academic research. Both platforms have been frequently adopted in previous studies targeting diverse or hard-to-reach populations. Data collection took place from April to June 2024. After obtaining approval from subreddit moderators, the survey link was posted in communities related to international students and traditional martial arts. Participation was entirely voluntary, and individuals who were interested in the study were invited to complete the questionnaire via Qualtrics. The present study received ethical approval from the Institutional Review Board (IRB) of the authors’ affiliated university.

A total of 420 responses were collected; however, 109 incomplete responses were excluded, resulting in a final sample of 311 international college students. Participants were eligible for inclusion if they had been actively practicing combat martial arts for at least one year. Look more closely in to participants, among the respondents, 180 (57.878%) were male, and 131 (42.122%) were female. The average age of participants was 21.44 years (SD = 1.11), ranging from 19 to 23 years. The majority of participants were from Asian countries (190; 61.093%), followed by the Middle East (75; 24.116%), and Europe (46; 14.790%). All participants were engaged in intramural combat martial arts activities at their respective universities, with 102 (32.798%) participating in Taekwondo, 76 (24.437%) in Judo, 72 (23.151%) in Karate, 40 (12.862%) in Jiu-Jitsu, and 21 (6.752%) in other combat martial arts. Regarding training experience, 183 participants (58.842%) had been training combat martial arts for at least one year, 86 participants (27.653%) for two years, and 42 participants (13.505%) for more than three years. Also, the majority of participants trained at least once per week. More specifically, participants reported training between one and five times per week, with an average training frequency of approximately 1.741 sessions per week.




3.2 Measures

We adapted items from existing studies that demonstrated adequate reliability and validity. The selected items were revised and reworded for the combat martial arts context based on suggestions from experts —including a high-level Taekwondo practitioner (6th dan), a post-doctoral researcher, and a sport management professor—to ensure content relevance and item clarity. Specifically, 15 items from the Sport Engagement Scale (SES; 45) were used to measure physical activity engagement. 14 items from the Ego-Resiliency Scale (ER89), developed by Block and Kremen (21), were adopted to assess ego-resiliency. Positive emotions were measured using 10 items from the PANAS scale (46). 10 items from the Perceived Stress Scale (PSS-10; 47) were used to assess the extent to which international students perceived stress in daily life. The scores on perceived stress were reverse-coded to assess stress relief, following the approach used by Yu and Kim (48), which applied reverse coding to measure reductions in perceived stress levels. Lastly, well-being was assessed using eight items from the Psychological Well-Being Scale (49). All scales were measured using a 5-point scale.




3.3 Statistics and data analysis

The authors screened the collected data and checked its basic assumptions prior to further analysis. Descriptive statistics were analyzed to assess the normality of the data distribution. To examine multicollinearity, correlation analysis was conducted. Internal consistency was assessed using Cronbach’s alpha. To test our hypotheses, we developed a serial mediation model and assessed it using the PROCESS macro in SPSS (Model 6; 50). In accordance with the proposed research model, we set physical activity engagement in combat martial arts as the independent variable, and well-being as the dependent variable. Positive emotion, stress relief, and ego-resilience were incorporated as the first, second, and third mediators, respectively (see Figure 1).

[image: Flowchart illustrating the relationships between concepts. "Physical Activity Engagement" links to "Positive Emotion," "Stress Relief," and "Ego-Resilience." "Positive Emotion" and "Stress Relief" lead to "Ego-Resilience," which then points to "Well-Being." Additionally, "Physical Activity Engagement" directly affects "Well-Being." Arrows indicate the flow of influence among these elements.]
Figure 1 | Research model.




3.4 Descriptive statistics and correlation

Following the recommendations from Hair et al. (51), the data demonstrated a normal distribution, as the skewness and kurtosis values were within the recommended ranges of -2 to +2 and -7 to +7, respectively. We performed a correlation analysis to check for multicollinearity issues in our research model. As all the correlation coefficients were less than.85 and the range of the variance inflation factor value was from 1.225 to 2.739, which were less than the threshold of 10 (51), we confirmed that there was no multicollinearity issue. The correlation matrix and descriptive statistics of the items are reported in Table 1.

Table 1 | Descriptive and correlational statistics of research variables.


[image: Correlation table depicting relationships among five variables: physical activity engagement, positive emotion, stress relief, ego-resilience, and well-being. Significant correlations at 0.01 level are indicated by asterisks. Means, standard deviations, skewness, kurtosis, and Cronbach's alpha values are provided for each variable.]



3.5 Common method bias

To mitigate concerns regarding potential common method bias in the survey design, Harman’s one-factor test was conducted through an exploratory principal component factor analysis of all measurement items. According to Podsakoff et al. (52), common method bias is considered a concern when a single factor accounts for more than 50% of the total variance. The results indicated that the largest single factor explained only 26.89% of the variance. Since no single factor accounted for the majority of the covariance among the independent and dependent variables, common method bias was not deemed a significant issue in this study.





4 Results

The path coefficient estimates, including confidence intervals for the model, are reported in Table 2. The results showed that while the direct effect of physical activity engagement in combat martial arts on well-being was statistically significant (b = .120, SE = .046, 95% CI = [.029,.211]), supporting Hypothesis 1-1, the direct effect on ego-resilience was not statistically significant (b = .029, SE = .041, 95% CI = [-.052,.109]), leading to the rejection of Hypothesis 1-2. Hypotheses 2-1 and 2-2 were supported, as the indirect effects through positive emotion (b = .086, SE = .023, 95% CI = [.044,.139]) and stress relief (b = .009, SE = .005, 95% CI = [.001,.022]) were statistically significant. Furthermore, while the indirect effect of ego-resilience on the relationship between physical activity engagement and well-being was not significant (b = .020, SE = .032, 95% CI = [-.041,.087]), leading to the rejection of Hypothesis 3-1, the indirect effect of physical activity engagement on well-being through positive emotion, stress relief, and ego-resilience was significant (b = .039, SE = .012, 95% CI = [.018,.064]), supporting Hypothesis 3-2.

Table 2 | The results of direct and indirect effects.


[image: Table showing direct and indirect effects of physical activity on positive emotion, stress relief, ego-resilience, and well-being. It includes effect size, standard error, and confidence intervals. Significant results are marked with asterisks, indicating varying levels of significance. Confidence intervals are provided for each effect.]



5 Discussion



5.1 General discussion

The results of testing Hypothesis 1-1 showed a statistically significant direct effect of physical activity engagement in combat martial arts on well-being. This finding aligns with the SDT (17), which argues that psychological well-being can be enhanced when individuals engage in activities that meet the basic psychological needs for autonomy, competence, and relatedness. Numerous studies have shown that structured physical activity, particularly skill-based and goal-directed exercises, can contribute to well-being by fostering a sense of mastery and self-efficacy (e.g., 53). Engaging in combat martial arts offers a systematic framework for gradual skill advancement, reinforcing a sense of competence and personal achievement (26). Additionally, the social context of combat martial arts training, which encompasses peer and instructor interactions, can cultivate relatedness, a crucial element of intrinsic motivation that promotes psychological well-being (54).

A plausible explanation for the results of Hypothesis 1-1 is that engaging in combating martial arts offers an optimal balance between structured challenges and autonomous goal setting, both of which are critical for sustained psychological well-being (25). Unlike other physical activities that primarily emphasize free play or competition, martial arts emphasize progressive goal attainment through belt-ranking systems, technical mastery, and self-regulation, which may contribute uniquely to long-term engagement and psychological growth (26). Previous studies have indicated that individuals who engage in structured physical activities requiring self-discipline and continuous skill refinement tend to experience higher self-esteem, self-regulation, and well-being (28). These findings suggest that the positive impact of physical activity engagement on well-being is not merely due to physical movement but can also be driven by the fulfillment of basic psychological needs embedded in structured training environments.

The rejection of Hypothesis 1-2, which proposes a direct effect of physical activity engagement in combat martial arts on ego-resilience, suggests that improvements in resilience may not result solely from participation but rather from additional psychological mechanisms. These findings align with the study by Son and Lee (55), which reported no significant difference in ego-resilience levels between individuals who participated in structured exercise and those who did not. Resilience is often understood as a dynamic process rather than a fixed trait (56), requiring individuals to develop adaptive coping strategies in response to stressors rather than merely facing physical challenges (57, 58). This aligns with research suggesting that resilience emerges through repeated exposure to manageable stressors and cognitive adaptation to challenges rather than an automatic outcome of physically demanding activities (59).

A key takeaway from the rejection of Hypothesis 1-2 is that martial arts engagement still fosters resilience through indirect pathways rather than direct effects. This study identified stress relief and positive emotional responses as mediators, indicating that resilience building is not solely a function of exposure to adversity but also how individuals emotionally and cognitively process their experiences. This underscores the importance of understanding the psychological mechanisms in sports engagement (60). Rather than diminishing the role of physical activity, our findings reinforce the multifaceted nature of its psychological impact, suggesting that additional mediators, as well as contextual factors, may further explain how combat martial arts participation contributes to psychological growth.

The support for Hypothesis 2-1, which found that positive emotions significantly mediated the relationship between physical activity engagement and well-being, aligns with the Broaden-and-Build Theory (20). This theory posits that positive emotions expand individuals’ cognitive and behavioral repertoires, allowing them to develop psychological resources that promote adaptive coping and resilience. Physical activity has long been recognized as a source of positive affect, and previous research has suggested that exercise-induced positive emotions contribute to enhanced mental well-being (61, 62). In martial arts training, positive emotional experiences such as enjoyment, pride, and self-confidence are particularly relevant as they encourage continued participation and contribute to long-term psychological benefits (63, 64).

Beyond the immediate emotional improvement, the psychological effects of positive emotions can accumulate over time, shaping individuals’ approaches to adversity and stress regulation (65). Positive emotional experiences during training can help individuals adopt proactive coping strategies, build psychological resiliency, and sustain motivation in facing challenges (66). Empirical studies have shown that individuals who regularly experience positive emotions are more likely to demonstrate greater resilience as these emotions contribute to cognitive reappraisal and adaptive behavioral responses to stress (67). These findings suggest that positive emotions are not merely fleeting experiences but play a crucial role in strengthening long-term psychological well-being, highlighting the importance of emotional engagement in martial arts participation.

The support for Hypothesis 2-2, which identified stress relief as a mediator between physical activity engagement and well-being, further validated the Broaden-and-Build Theory by illustrating how emotional regulation contributes to psychological resource building. Combat martial arts training involves intensive physical movements, strategic thinking, and controlled decision-making, all of which demand focus and mental discipline, temporarily diverting attention from external stressors (68, 69). This effect is similar to mindfulness practices, in which individuals become immersed in their physical and cognitive experiences, enhancing mental clarity and stress reduction (69). Research has consistently shown that regular engagement in physical activity is associated with lower cortisol levels and reduced psychological distress, reinforcing the idea that structured exercise is an effective stress regulation strategy (e.g., 70, 71).

Alongside the physiological benefits, stress relief from martial arts training fosters an adaptive emotional environment, enabling individuals to respond to challenges more effectively and develop a more balanced approach to adversity. A meta-analysis by Rebar et al. (72) found that structured exercise interventions significantly reduced the symptoms of stress, anxiety, and depression, with disciplined physical activities, such as martial arts, producing particularly strong effects. These findings align with the Broaden-and-Build Theory, which proposes that reducing stress allows individuals to broaden their cognitive and emotional capacities, ultimately making them more adaptable to future challenges (20). Given that martial arts training emphasizes discipline, controlled aggression, and self-regulation, it may serve as a particularly effective means of enhancing stress management capabilities, further supporting its role in promoting long-term well-being.

Our results indicate that Hypothesis 3-1 was rejected, while Hypothesis 3-2 was supported. Hypothesis 3-1 proposed that ego-resilience alone mediates the relationship between physical activity engagement in combat martial arts and well-being. In contrast, Hypothesis 3-2 posited that positive emotions, stress relief, and ego-resilience sequentially mediate this relationship. The rejection of Hypothesis 3-1 suggests that ego-resilience alone is insufficient to mediate the impact of physical activity on well-being. However, the support for Hypothesis 3-2 indicates that ego-resilience becomes a meaningful contributor to well-being when it follows the development of positive emotions and stress relief.

A possible explanation for these findings is that resilience requires a foundation of emotional stability and stress adaptation before it can meaningfully contribute to well-being. While resilience is often conceptualized as a trait that enables individuals to recover from setbacks and maintain emotional stability in the face of adversity, emerging research suggests that it is not merely an inherent characteristic but a dynamic process shaped by repeated exposure to positive emotional reinforcement and effective stress management strategies (73). Similarly, Cohn et al. (59) suggested that resilience develops over time as individuals accumulate experiences in emotional regulation, stress management, and cognitive adaptation. Without consistent exposure to positive emotions and effective stress-regulation strategies, individuals may struggle to develop the cognitive flexibility and psychological strength necessary for resilience. These findings reinforce the view that resilience is not an isolated or static trait but rather a dynamic process influenced by prior emotional experiences and coping mechanisms, which explains why it functions as a mediator only when preceded by positive emotional experiences and stress relief.




5.2 Theoretical and practical implications

Our study advances the understanding of how structured physical activity contributes to psychological well-being and resilience by integrating SDT (17) and the Broaden-and-Build Theory (20). The findings reinforce the idea that psychological benefits from physical activity extend beyond mere participation and are influenced by underlying psychological mechanisms. While need fulfillment in basic psychological needs plays a direct role in enhancing well-being, resilience appears to develop through a gradual process involving emotional regulation and stress adaptation. This distinction is significant, as it highlights different pathways through which structured physical activities contribute to long-term psychological outcomes. The current study supports the notion that positive emotional experiences and stress relief act as critical mechanisms through which individuals build psychological resources over time. Combat martial arts training, characterized by goal-directed progression, controlled exposure to adversity, and structured skill development, provides an environment where emotional and cognitive wellness are cultivated. These findings contribute to the broader theoretical discourse on how structured physical engagement in combat martial arts can foster long-term adaptability, challenging traditional views that assume resilience results solely from repeated exposure to physical challenges.

The findings offer valuable insights for universities aiming to enhance student well-being and resilience through structured physical activity programs. Given the psychological benefits observed in combat martial arts training, universities should consider integrating structured physical activities that emphasize skill mastery, emotional regulation, and goal progression into their wellness initiatives. To maximize these benefits, universities should design programs that explicitly incorporate psychological skill-building elements alongside physical training. Instructors should be trained to create an autonomy-supportive environment that fosters intrinsic motivation and emotional resilience. Additionally, structured self-reflection exercises and mindfulness techniques can be incorporated to help students process their experiences, reframe challenges, and enhance long-term psychological adaptation. Universities should also consider interdisciplinary collaborations between sports programs, mental health services, and academic departments to create holistic well-being interventions that integrate structured physical activity with psychological support. By emphasizing both the physical and psychological aspects of structured training, universities can create a more comprehensive and sustainable model for student well-being and personal development.




5.3 Limitations and suggestions

While the current study provides valuable insights into the psychological benefits of physical activity engagement in combat martial arts, several limitations should be acknowledged. First, the study employed a cross-sectional design, which limits the ability to infer causal relationships between martial arts participation and psychological outcomes. More specifically, while the findings suggest that structured physical activity contributes to well-being and resilience through positive emotions and stress regulation, the directionality of these relationships remains uncertain. Future research should utilize longitudinal designs to examine how martial arts training influences well-being and resilience over time, allowing for a more comprehensive understanding of its long-term psychological impact.

Another limitation of our study lies in the measurement of stress relief. To the best of our knowledge, there is no specific scale that directly measures stress relief; however, several indirect approaches can be considered, such as adaptive coping and resource accumulation. Future studies could incorporate measures that capture the dynamics of stress relief, including adaptive coping (e.g., Brief COPE Inventory; 74) and resource accumulation (e.g., Conservation of Resources Evaluation; 75). These tools may offer deeper insights into how individuals recover from or buffer stress through positive experiences. Such approaches can capture not only momentary relief but also long-term psychological resilience and overall well-being.

While previous studies have emphasized the importance of specific positive emotions such as enjoyment in understanding the psychological benefits of martial arts (e.g., 18), our study focused on measuring general positive emotional experiences rather than distinct emotional states. As a result, we did not include specific enjoyment measures such as the Physical Activity Enjoyment Scale (PACES), which has been widely used to assess enjoyment in physical activity contexts. Future research should incorporate such targeted instruments to examine how combat martial arts enhance enjoyment and, in turn, contribute to long-term well-being outcomes.

Lastly, while this study focused on positive psychological mechanisms such as stress relief and emotional regulation, other psychological factors may also play a role in the relationship between martial arts engagement and well-being. For instance, self-efficacy, cognitive appraisal of challenges, and personality traits may influence how individuals experience and respond to martial arts training (e.g., 76, 77). Future research should examine additional psychological mediators and moderators to provide a more nuanced understanding of the pathways through which structured physical activity fosters mental health benefits. By addressing these limitations, future studies can contribute to a more comprehensive and culturally inclusive understanding of the role of martial arts in promoting psychological well-being and resilience.
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1 Introduction

Historically, combat sports have been predominantly conceptualized within the framework of elite competition, emphasizing physical aptitude, technical proficiency, and strategic execution (James et al., 2016; Slimani et al., 2017; Chaabene et al., 2018). Despite their traditional and peculiar constitutions and developments, disciplines such as judo, karate, taekwondo, wrestling, fencing, boxing, and mixed martial arts have commonly been associated with high-performance athletes striving for competitive excellence on national and international stages (James et al., 2016; Franchini et al., 2011; Lystad et al., 2020; Jäggi et al., 2015). However, contemporary discourse increasingly recognizes their expansive role in contributing to physical and psychological wellbeing, and social inclusion of the practitioners (Valdes-Badilla et al., 2021; Zou et al., 2018). This paradigmatic shift underscores the capacity of combat sports to function as inclusive and accessible modalities for fostering multidimensional health benefits across diverse populations, including individuals with disabilities and other marginalized groups (Gutierrez-Santiago et al., 2023; Palumbo et al., 2023; Rajan, 2015; Morales et al., 2022; Pierantozzi et al., 2022).

The interdisciplinary exploration of physical activity and health highlights the intricate interrelationship between structured sports engagement and holistic wellbeing (Rato Barrio et al., 2021). Whilst conventional team and individual sports have long been acknowledged for their physiological and psychosocial benefits, combat sports exhibit distinct characteristics that might amplify these advantages (Malm et al., 2019; Garcia-Falgueras, 2015). Within combat sports, the synergistic interplay of rigorous physical conditioning, the cognitive engagement, adherence to rules, competition dynamics, respect, externalizing emotions regulation, are intertwined with pedagogical and philosophical values, thus presenting a unique framework for enhancing psychological resilience, cognitive adaptability, and emotional control. Consequently, the systematic practice of combat sports has been increasingly examined as a way of promoting mental health, stress modulation, and social cohesion (Ciaccioni et al., 2024a; Kujach et al., 2022).

The inclusive nature of many combat sports programmes further accentuates their relevance in dismantling stereotypes, facilitating integration, and fostering equity and social integration (Ciaccioni et al., 2024e; Jeong et al., 2021; Descamps et al., 2024). In fact, they demonstrated significant adaptability to accommodate individuals with disabilities (e.g., physical impairments, developmental, emotional, intellectual disorders), thereby ensuring equitable access and fostering empowerment (Gutierrez-Santiago et al., 2023; Salgado and Jauregui, 2022). Adapted judo, para-taekwondo, and other modified combat disciplines provide individuals with disabilities a structured platform to engage in physical activity, cultivate self-efficacy, and develop meaningful social connections within a supportive and adaptive environment (Lee et al., 2025). From a public health perspective, the integration of combat sports within community-based health initiatives offers a compelling opportunity to engage populations that may not traditionally participate in structured physical activity programmes (Valdes-Badilla et al., 2021; Zou et al., 2018; Ciaccioni et al., 2024e). The distinctive accessibility of combat sports, which cater to practitioners of all skill levels (e.g., from novices to elite athletes) sets them apart from many other sports. While their structured progression, adaptability, and emphasis on holistic development make them a viable option for lifelong and intergenerational participation (Ciaccioni et al., 2024e, 2019b, 2024b), the mentorship and pedagogical frameworks cultivate positive role modeling, discipline, and intrinsic motivation, which are integral for sustaining long-term adherence to health-promoting behaviors (Zou et al., 2018).

Furthermore, the intersection between combat sports and mental health has increasingly emerged as a focal point within academic and clinical research (Ciaccioni et al., 2024a) with empirical evidence suggesting an association between participation and enhanced self-regulation and self-efficacy, and reduction in anxiety and depressive symptomatology (Zou et al., 2018; Piskorska et al., 2016; Mojtahedi et al., 2023). In necessitating sustained focus, adaptability, and emotional equilibrium, combat sports inherently require cognitive and affective demands, which align closely with established psychological frameworks that underpin mental wellbeing (Healey et al., 2025; Sullivan et al., 2024). Moreover, the integration of mindfulness techniques, stress management strategies, and resilience-building paradigms within combat sports training substantiates their potential as a non-pharmacological intervention for addressing various mental health challenges (e.g., autism spectrum and oppositional defiant disorders; Pedrini and Jennings, 2021; Andreato et al., 2022).

Despite these advantages, the discourse surrounding combat sports and wellbeing necessitates a critical examination of inherent risks and potential challenges. Issues related to injury risk, hypercompetitive environments, eating disorders, sexual harassment, and the psychological stressors associated with high-intensity training warrant careful scrutiny (Hammami et al., 2018; Bromley et al., 2018; Gauthier, 2009; Barcelos et al., 2024; Mathisen et al., 2022). The implementation of evidence-based injury prevention protocols, the establishment of ethically responsible coaching methodologies, and the promotion of safe training environments are imperative to ensure that the benefits of combat sports are maximized while minimizing adverse outcomes.

Against this backdrop, this opinion paper seeks to examine the role of combat sports in advancing health and social inclusion among athletes and practitioners. Through a synthesis of contemporary empirical findings, theoretical paradigms, and applied insights, this paper aims to contribute to the evolving discourse on the potential of combat sports as a catalyst for holistic wellbeing. By delineating the multidimensional impact of combat sports on physical, psychological, and social health, this paper endeavors to underscore their transformative potential as an instrument for fostering individual and community wellbeing within different populations.



2 Discussion

Whilst an expanding body of research and an evolution in scholarly discourse is recognizing the combat sports' broader implications for holistic wellbeing (Pedrini and Jennings, 2021; Klimczak et al., 2015), a rigorous evaluation of the investigation methodologies, the validity of hypotheses, and the translational potential of recent findings is necessary to contextualize their significance within the sports and public health sciences, considering their strengths, weaknesses, opportunities, and threats (Figure 1).
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FIGURE 1
 Strengths, weaknesses, opportunities, and threats (SWOT) analysis for combat sports.


Empirical evidence robustly shows the positive impact of combat sports on physical fitness, motor coordination, and cardiovascular health (Chaabene et al., 2018; Origua Rios et al., 2018). These benefits are attributed to the high-intensity, intermittent nature of combat sports training, which enhances aerobic and anaerobic endurance, muscular strength, and neuromuscular control (Eckstein et al., 2022). However, concerns regarding injury risk, particularly in striking and contact-intensive disciplines such as boxing, taekwondo, and mixed martial arts, necessitate continued research into injury mitigation strategies, particularly those targeting concussion and repetitive head trauma (Jäggi et al., 2015; Barcelos et al., 2024; Lota et al., 2022; Pocecco et al., 2013). Moreover, many combat sports have developed styles with reduced or simulated contact to minimize injury risk. For example, the French “boxe éducative” emphasizing technique and control, penalizing any violent behaviors (Cougoulic et al., 2003) and the value and application of kata (i.e., forms; prearranged, pattern practices) to learning and adopting judo technique in a safe way educating the athlete culturally, to enrich her/him as a person (Calmet et al., 2024).

Beyond physical health, recent studies highlight the psychological benefits of combat sports, including reductions in anxiety and depression and improvements in self-efficacy, emotional regulation, resilience, and stress management (Mojtahedi et al., 2023; Matsumoto et al., 2009; Stankovic et al., 2021; Slimani et al., 2018; Ciaccioni et al., 2024d). Therefore, combat sports-based interventions for individuals with mental health conditions have yielded promising outcomes (Lee et al., 2025). Despite these encouraging findings, variability in study designs, participant demographics, and intervention protocols limits their external validity, underscoring the need for further rigorously controlled investigations. Furthermore, some authors claimed that combat sport athletes might present symptoms of low energy availability and high anxiety levels associated with competition- and injury-related psychological stressors, deficits in executive functions and neuropsychological impairments associated with occurrence of concussions, disordered eating and eating disorders associated with weight-loss, and might suffer offensive, frightening, hostile, degrading, humiliating experiences, or sexual harassment, which urge safeguarding actions (Hammami et al., 2018; Bromley et al., 2018; Gauthier, 2009; Barcelos et al., 2024; Mathisen et al., 2022).

The role of combat sports in fostering social inclusion has gained empirical support, particularly in programmes aimed at individuals with disabilities and marginalized communities (Ciaccioni et al., 2024b; Boguszewski and Torzewska, 2011). For instance, a recent systematic review shows that judo interventions adapted for intellectual disabilities help improve social integration and self-perception and enhance participants' quality of life (Pečnikar Oblak et al., 2020). The development of para-combat sports demonstrates enhanced physical and motor abilities while providing psychosocial benefits to various populations with different disabilities, promoting social integration, self-perception, and community belonging (Connor et al., 2018; Kasum et al., 2011). However, longitudinal research is needed to assess the long-term retention rates and sustainability of these benefits. Furthermore, there is a need of studies focused on the most appropriate adapted rules to achieve a fairer competition for ensuring a sense of success in individuals with physical, emotional, mental, hearing or visual impairments participating in adapted sports competitions at local, national, and international levels.

Methodological approaches in combat sports research encompass experimental, longitudinal, qualitative, and systematic review designs. While randomized controlled trials remain the gold standard for establishing causality, their application in combat sports research is constrained by ethical concerns, logistical challenges, and the inherently dynamic nature of training environments (Kordi, 2009; Drid, 2017). Consequently, many studies rely on observational designs, which, despite their value in identifying associations, are susceptible to confounding variables and biases (Ciaccioni et al., 2019b; Grimes and Schulz, 2002).

Qualitative methodologies have provided critical insights into the lived experiences of combat sports practitioners, offering perspectives on psychological and social dimensions that are often overlooked in quantitative studies (Healey et al., 2025). Ethnographic research has been particularly instrumental in elucidating the role of combat sports in shaping identity, discipline, and personal development (García and Spencer, 2013). However, limitations in reproducibility and generalizability highlight the need for mixed-methods approaches to generate a more comprehensive understanding of combat sports' impact (Ciaccioni et al., 2024b; Smith and McGannon, 2017).

Additionally, the incorporation of biometric and neurocognitive assessments, such as heart rate variability analysis, functional MRI, and salivary cortisol measurements, has advanced our understanding of the physiological and psychological mechanisms underlying combat sports participation (Ciaccioni et al., 2024d; Morales et al., 2013; Sethi and Neidecker, 2023). Despite their objective precision, these techniques often face challenges related to cost, accessibility, and limited sample sizes, necessitating the development of scalable and cost-effective methodologies for broader research application.

Finally, recent studies show that virtual reality (VR) technology and digital platforms are increasingly becoming part of combat sports training methods. Due to COVID-19 restrictions, martial arts schools and organizations implemented hybrid or online training models, which allowed athletes to stay engaged. VR boxing programmes provide users with virtual sparring simulations to enhance their motor skills without needing physical interaction. Initial results indicate that VR training enhances response behavior in karate athletes (Witte et al., 2022). Digital adaptations offer great potential, especially for people with limited mobility or remote locations. However, further studies are necessary to prove their enduring effects on physical health and psychological and social aspects (Witte et al., 2022; Xu et al., 2021; Li et al., 2025).



3 Strengths and weaknesses of scientific hypotheses

The hypothesis that combat sports confer multidimensional health benefits is strongly supported by empirical evidence spanning physiological, psychological, and social domains (Zou et al., 2018; Channon and Jennings, 2014; Ciaccioni et al., 2019a; Torres-Luque et al., 2016). The integration of physical exertion, cognitive engagement, and structured discipline inherent in combat sports aligns with established theories of exercise psychology, neuroplasticity, and social identity formation (Krabben et al., 2019; Anastasiou et al., 2024). This multidimensional perspective provides a robust theoretical foundation for advocating combat sports as a health-promoting activity.

Nevertheless, several limitations warrant consideration. The heterogeneity of disciplines, which vary highly in intensity, contact level, and training methodologies, is often inadequately addressed in research, leading to overgeneralized conclusions (Ciaccioni et al., 2024a; Eckstein et al., 2022). Often underexamined, individual differences in personality, motivation, and previous trauma history may strongly moderate the psychological outcomes of combat sports participation (Barcelos et al., 2024; Bojanic et al., 2019; Ziv and Lidor, 2013).

Additionally, a research focus is needed on concerns regarding the potential for adverse psychological effects (e.g., anxiety, depression, disordered eating behaviors, burnout, and decreased self-esteem), particularly in competitive environments where performance pressure, extreme weight-cutting practices, and aggressive coaching styles are prevalent (Barley et al., 2019; Lafuente et al., 2021). Indeed, a balanced perspective that considers both benefits and risks is essential for the development of evidence-based recommendations (Palumbo et al., 2023; Qi et al., 2024).



4 Future directions

To enhance the field, future research should prioritize well-structured longitudinal studies that assess the long-term impact of combat sports participation on physical, psychological, and social health. Standardization of outcome measures, intervention protocols, and participant demographics would facilitate cross-study comparisons and strengthen the reliability of findings (Piggott et al., 2019; Halperin et al., 2018). Moreover, interdisciplinary collaborations incorporating sports science, psychology, and sociology could provide a more holistic perspective on combat sports' broader implications on practitioners (Elferink-Gemser et al., 2018).

From a policy perspective, to yield valuable insights into combat sports' practical applications research should investigate their efficacy within public health, educational, and rehabilitation initiatives, particularly for underserved and vulnerable populations (Lee et al., 2025; Dortants et al., 2016; Ciaccioni et al., 2024c).

Furthermore, while safety remains a primary concern, advancements in protective equipment, training methodologies, education for athletes, coaches, referees and tournament directors, and regulatory frameworks should be continually evaluated to optimize benefits while mitigating risks (Lota et al., 2022; Pocecco et al., 2013; Sethi and Neidecker, 2023; Bakirtzis et al., 2024; Pocecco et al., 2024). Ethical considerations, particularly concerning athlete wellbeing and inclusive participation, should remain a central focus in both research and practical implementation (Ciaccioni et al., 2024a; Gauthier, 2009; Mathisen et al., 2022).

Therefore, key research challenges to be addressed are:

	• Injury risk and safety: a need for injury prevention strategies, especially for concussions and head trauma in striking sports.
	• Psychological wellbeing: risks of stress, anxiety, burnout, and negative self-perception in competitive environments.
	• Inclusion and accessibility: a need for more research on long-term social and psychological benefits for marginalized groups and individuals with disabilities.
	• Methodological limitations: lack of standardized protocols, variability in study designs, and limited reproducibility of findings.
	• Ethical and regulatory issues: concerns over coaching practices, extreme weight-cutting, and athlete wellbeing in high-pressure environments.
	• Technological innovations: more research required on the effectiveness of VR and digital training tools in combat sports.
	• Public health and policy: exploration of combat sports' role in health initiatives, rehabilitation, and educational programs.



5 Conclusion

The evolving discourse on combat sports highlights their potential as a multidimensional tool for wellbeing promotion. While a substantial body of evidence supports their benefits, a critical examination of methodological limitations, scientific hypotheses, and practical applications is essential for further refine our understanding and enhance their effectiveness. Finally, this article makes a significant contribution not only to the field of martial arts but also to public health and sports psychology. Its interdisciplinary approach calls for scientific collaboration and methodological rigor, reinforces the need for evidence-based policies and can serve as a valuable guide for researchers and policymakers looking to integrate combat sports into strategies for promoting health and social inclusion.
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Introduction: Children and adolescents with disabilities face increased mental health challenges and lack of access to exercise. Olympic combat sports (OCS) such as judo, taekwondo, and others might encourage social engagement, self-control, and resilience. However, not much is known about their mental health impact on this population.
Methods: Following PRISMA-P protocols (PROSPERO registration: CRD42023452489), we searched seven databases for randomized controlled trials or non-randomized trials that evaluated the impact of OCS on mental health in children and adolescents (5–18 years) with developmental or physical disabilities. The key findings fell into 11 domains across mental illness attitudes, social skills, and mental health literacy. We also extracted individual (e.g., age) and social (e.g., family participation) moderating factors. Rob 2.0 (randomized trials) and ROBINS-I (non-randomized trials) were used to measure the risk of bias.
Results: Twelve studies (seven randomized, five controlled trials) conducted during 1975–2022, encompassing 436 participants (11.4 ± 2.8 years), were included. There were significant improvements (p < 0.05) in stereotypy, communication, social–emotional functioning, and executive function, with occasional improvements in self-esteem and stress management. Several experiments reported rapid hormonal changes (e.g., cortisol) immediately after OCS, particularly among adolescents. Family involvement and age emerged as potential moderators, with older children and adolescents with engaged carers likely to benefit even more.
Discussions: Despite different study protocols, outcomes, and risk-of-bias thresholds, OCS interventions overwhelmingly seem to enhance mental health in children and adolescents with disabilities. More substantial, longer-term trials would be required to validate these findings, explain the processes, and evaluate safety. Programs based on OCS that address disabilities could provide broad pathways to physical activity and psychological development as part of a whole-person developmental model.
Conclusion: This review indicates that OCS interventions have the potential to improve mental health outcomes for children and adolescents with disabilities by increasing social skills and executive functioning while better regulating stress. The diversity of samples and inadequate study designs necessitate additional high-quality research.
Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO/view/CRD42023452489, CRD42023452489.
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1 Introduction

For athletes, the Olympic Games celebrate solidarity, excellence, and human achievement (Girginov and Parry, 2005). While elite athletes often represent the pinnacle of physical performance, Olympic sports also hold broader relevance for the general population, particularly youth (Bauman et al., 2021; Craig and Bauman, 2014). Olympic combat sports (OCS), such as boxing, fencing, judo, karate, taekwondo, and wrestling, are particularly well-suited for youth development due to their unique combination of physical exertion, structured routines, and cognitive-social engagement. Although commonly viewed through the lens of competition, OCS provides developmental opportunities through its repetitive structure, rule-based environment, and emphasis on respect and self-control (Fukuda and La Monica, 2017). OCS also require rigorous cardiovascular conditioning since they involve repeated bursts of intense physical activity. As a result, participants in these sports generally have a high level of aerobic fitness. This excellent fitness translates into improved cardiovascular well-being, prevention of cardiovascular diseases, and increased endurance (Fukuda and La Monica, 2017; Valdés-Badilla et al., 2022). Effective engagement in OCS fosters the development of functional strength muscular power, and hypertrophy through a combination of resistance exercises, bodyweight workouts, and sport-specific movements tailored to the sport’s unique demands (da Silva Santos and Franchini, 2021; Ciaccioni et al., 2019; Miller et al., 2022). Importantly, these characteristics may be relevant to children and adolescents with disabilities, who often benefit from structured environments and movement-based programs that support emotional regulation, physical literacy, and opportunities for social engagement (Ash et al., 2017).

The biopsychosocial model serves as the basis for conceptualizing “disability” in this review, which follows the World Health Organization’s International Classification of Functioning, Disability and Health (ICF) (Rosenbaum and Stewart, 2004). According to this model, disability emerges from the interaction between personal health conditions such as developmental or physical impairments and contextual elements, including environmental or social obstacles that impact individuals’ daily life participation and functioning. This broad framework enables examining multiple types of disabilities, such as developmental, intellectual, physical, and sensory impairments, which appeared in the selected review studies. Children and adolescents with such conditions often face elevated risks of anxiety, depression, and social isolation (Emerson, 2003; Buckley et al., 2020; Pinquart and Shen, 2011)—making early mental health support through accessible, engaging interventions critically important. With an emphasis on holistic development, OCS provides structured, active exercise with a wide range of benefits, especially for youth with disabilities, who can nurture a sense of inclusion and belonging while fostering life skills to overcome unfair barriers (Antunes et al., 2018; Boguszewski and Torzewska, 2011; Kadri et al., 2019; Milligan et al., 2015; Carroll and Allen, 2021). This review does not focus on athletic achievements but examines how OCS can improve mental health outcomes for children and adolescents with disabilities. Through participation in OCS, children with disabilities experience structured environments that support psychological resilience building, emotional regulation skills development, and a sense of belonging, which are critical throughout their formative developmental years (Lyu and Gill, 2011; Hutzler and Korsensky, 2010; Shields and Synnot, 2016; Fraser-Thomas et al., 2005).

Following the COVID-19 pandemic, concerns regarding youth mental health have grown, with reporting increased anxiety, depression, and stress levels. A cross-sectional study of almost 584 youth found that 40.4% had psychological difficulties, and 14.4% developed symptoms of post-traumatic stress disorder (PTSD) 2 weeks into the pandemic, underscoring the early prevalence of mental health problems among this demographic (Liang et al., 2020). These are especially prevalent in children and adolescents with disabilities who are predisposed to physical inactivity (Patel, 2020; Leung et al., 2023). Lockdowns and social distancing further limited access to supportive networks, adaptive physical education, and inclusive sports environments, which further eroded their mental health and physical activity levels. This waning of habitual activity and socialization has revealed the need for systematic, convenient forms of exercise that encourage psychological resilience, social connectedness, and whole-person well-being. In this respect, OCS might present an inclusive platform – combining the physical, cognitive, and social spheres in ways that allow young people with disabilities to make up ground lost in motor skill development and protect mental health. More than 6.5 million American children participate in martial arts, including OCS, such as judo and taekwondo, alongside karate (Demorest et al., 2016). In Australia, children participation in martial arts for males peaked at 9–11 years of age, and 1.2% of the 15 + population engages in martial arts, with 85% of participation being organized and total annual spending on martial arts reaching $87 million (Australia, 2019). However, existing epidemiologic data lacks participation rates data for children and adolescents with disabilities, demonstrating a deficiency in both academic studies and inclusive program development.

Despite the above claims about the overarching potential benefits of OCS for persons with disability (Antunes et al., 2018; Boguszewski and Torzewska, 2011) and specifically during development (Kadri et al., 2019; Milligan et al., 2015), research into the relationship between OCS and the mental health of children and adolescents with disabilities remains largely unexplored in the literature. The current evidence base is further limited by small sample sizes, heterogeneous methodologies, and a lack of longitudinal data—underscoring the need for a systematic synthesis of existing trials. This review evaluates mental health outcomes—such as communication, social competence, executive function, self-esteem, stress regulation, as well as reductions in stereotypy, aggression, and improvements in mood and adaptability—that are especially important for children and adolescents with disabilities (Buckley et al., 2020; Emerson and Hatton, 2007). This review will give a starting point for future research to help fill the gaps in what we know about the association between OCS and mental health in this population. This review’s primary aim is to locate, analyze, and summarize published studies that investigated whether involvement in OCS influences the mental health of children and adolescents with disabilities. The objectives for this review, including subgroup analyses from sections 2.1 and 2.2, were established beforehand by the registered PROSPERO protocol number CRD42023452489. The framework directed the review process while maintaining analytical consistency throughout. The research team made minimal adjustments, including adding executive function as an outcome category based on repeated patterns in multiple studies. Subgroup syntheses will be performed to identify whether different dimensions of the overall construct of mental health are differentially influenced by OCS practice and whether individual factors (e.g., age) and social proximal factors (e.g., family) may play a role in the relation between OCS and mental health in children and adolescents with disabilities.

Therefore, the primary purpose of this review is twofold: First, conduct a systematic review of empirical studies examining whether OCS participation influences the mental health of children and adolescents with disabilities. Second, more specifically, identifying (2.1) how OCS interventions affect mental health across 11 core outcome domains (grouped under three significant constructs) and (2.2) how individual factors (e.g., age) and social proximal factors (e.g., family involvement) might moderate or shape these mental health outcomes.



2 Methods

This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Protocols (PRISMA-P) guidelines (Supplementary Material 1) (Moher et al., 2015). The full study protocol and search details were prospectively registered in PROSPERO (CRD42023452489) and accepted (Lee et al., 2025).


2.1 Population

Inclusion criteria included peer-reviewed studies, such as randomized controlled trials (RCTs) and clinical trials (CTs), published in international journals focused on OCS programs explicitly aimed at children and adolescents (ages 5–18) with developmental, emotional, intellectual, physical, and sensory disabilities across developmental areas (emotional, intellectual, physical, and sensory); and interventions including treatment for both acute and chronic disability in children and adolescents. Exclusion criteria were qualitative research, reviews, meta-analyses, reports, protocols, letters, editorials, working papers, conference proceedings, theses/dissertations, and gray literature; studies in which children or adolescents had persistent diseases that limited their physical activity – even those being treated at any stage; studies with participants suffering from cancer or anterior cruciate ligament injuries and research from clinical trial settings; studies reporting information on an age group outside the defined range unless providing specific information about a subgroup within our defined range. At the outset, our research included multiple study designs to collect evidence. However, our focus sharpened to only experimental and quasi-experimental methods to improve our ability to make causal inferences. Consequently, we excluded observational study designs, including cross-sectional case–control and cohort studies. Some observational studies were identified during the initial search but were excluded during the full-text screening phase.



2.2 Outcome

First, our protocol measured eleven outcome domains: stereotypy, communication, social competence, quality of life, stress hormones, aggression, self-esteem, intensity, mood, adaptability, and executive function. We positioned these results within three broad constructs, (Girginov and Parry, 2005) mental health literacy, (Bauman et al., 2021) mental illness attitudes, and (Craig and Bauman, 2014) social skills, to provide conceptual precision as well as congruence with the various outcome measures documented in the included studies (Fusar-Poli et al., 2020). Communication and social competence, for example, naturally fell into the category of social skills. At the same time, stereotypy and aggression remained closer to attitudes toward mental illness, especially in the context of developmental or intellectual disabilities. Self-esteem, mood, intensity, executive function, mental health literacy (e.g., self-awareness and control), and attitudes toward mental illness (e.g., externalizing vs. internalizing behavior). We decided to include executive function because it was common in the OCS literature but not in our original seven domains. Above all, most experiments rated planning, working memory, or inhibitory control in the larger field of mental health, which we needed to acknowledge explicitly in our integrated model. We also swapped out “physiological responses” for “stress hormone” to keep the terms consistent and separate them from purely behavioral effects. Third, stereotypy is a common behaviorally driven attribute in developmental and intellectual disabilities, although rarely examined in general-population mental health studies. In this way, our new 11-domain grid is both respectful of the original protocol and responsive to the heterogeneous findings resulting from studies of children and adolescents with disabilities engaged in OCS programs. We also recorded information on participant age and family-related factors (e.g., presence of parents during training), hypothesizing that these might moderate the relationship between OCS interventions and mental health outcomes (Figure 1).
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FIGURE 1
 Flowchart mapping the eleven outcome domains onto three overarching constructs. CT, cortisol; OT, oxytocin.




2.3 Interventions and study design

Seven electronic databases (Scopus, ERIC, PsycINFO, PubMed, Cochrane Library, Web of Science, and SPORTDiscus) were considered to search for RCTs and CTs studies focused on OCS-based programs for children and adolescents with disabilities. The literature search across the seven databases was conducted between July 23 and July 26, 2023. The search strategy targeted four significant variables: (1) OCS, (2) mental health, (3) the demographic target group of children and adolescents with disabilities, and (4) study designs and associated terminologies. The review focused solely on Olympic combat sports (OCS)—boxing, judo, karate, taekwondo, wrestling, and fencing—which have received official recognition from the International Olympic Committee (IOC). This selection ensured definitional clarity, consistent intervention typologies, and alignment with the original PROSPERO protocol. Given the vast scope of martial arts and combat sports, narrowing the focus to OCS allowed for a more structured analysis based on standardized rules, global recognition, and high-performance contexts. While promising evidence exists for other combat sports, such as Brazilian jiu-jitsu (Bueno et al., 2023), capoeira (Fernandes et al., 2022), and mixed martial arts (MMA) (Phung and Goldberg, 2021), these were excluded due to their non-OCS status. Moreover, Olympic combat sports receive significant research, funding, and policy attention, facilitating comparability, access to quality data, and scientific investigation while avoiding an overly broad scope. Literature not in English was included where a translation in English existed or could be obtained with the help of the review team. Additionally, we used a snowballing approach, screening all articles included in our study through reference lists alongside database searches. Five additional studies were identified for a full-text review from this process, but they failed to meet our inclusion criteria, which led to their exclusion from the final synthesis. Our review only included studies that were published starting in 1975. Our preliminary scoping review determined that 1975 was the publication year of the earliest acceptable study, satisfying all inclusion criteria, which led to our decision. In addition, the mid-1970s saw the development of organized physical activity programs alongside scientifically rigorous methods within disability research (Rimmer, 1999; Sherrill, 1998). Also, studies published from 1975 maintain methodological consistency and preserve historical relevance.



2.4 Data extraction and quality appraisal

Data extraction was achieved by creating a data extraction template in Covidence and running a pilot trial before starting the data extraction process. Two independent reviewers screened each study. If something did not exist or needed clarification, we consulted the authors of the relevant studies. If no response came before the data extraction or the reporting was completed, the study was not included in the review. Once independent data was extracted, the two reviewers participated in a consensus process to resolve differences and verify the extracted data’s validity. Whenever disagreements arose between reviewers during the screening and data extraction processes, a consensus was achieved through discussion. When reviewers disagreed, we sought help from an independent third-party researcher. The information obtained contained the following elements:

	• Study and Intervention Details: These included the study design, a brief overview, information on the intervention’s design and contents, descriptions of the control group’s physical or non-physical activities, and the study location.
	• Participant Information: This section captured the sample size, participants’ ages (including age distribution by gender), gender distribution (broken down by percentage), and type of disability.
	• Outcome Measures and Modifiable Factors: This component encompassed various outcome measures and modifiable factors.
	• Timeframes: Information regarding the duration of the intervention (in weeks), the location of the intervention (country), the number of measurement time points, and the duration of follow-up (in weeks).
	• Results Data: This section included outcome data (mean values and measures of variance) and data related to modifiable determinants (mean values and measures of variance).

A risk of bias analysis was performed for all study designs to assess the included studies’ methodological rigor and internal validity. Appropriate assessment tools were used for each study type, and according to the Cochrane Collaboration, RCTs adapted the Rob 2.0 tool (Higgins et al., 2011). This instrument encompasses the following areas: bias from randomization, bias due to non-consistent interventions, bias due to incomplete outcome information, bias in outcome measurement, and bias in the reported outcome selection. In the case of non-RCTs, the risk of bias was determined using a modified version of the ROBINS-I (Risk Of Bias In Non-randomized Studies– of Interventions) measure (Sterne et al., 2016). The tool assesses the following areas: confounding bias, participant selection bias, intervention classification bias, deviations from planned exposures or interventions, missing data bias, outcome measurement bias, and outcome selection bias of reported results. Two independent reviewers (who extracted data themselves) conducted risk of bias assessments. For this survey, they used forms made in Covidence, with templates for specific risk of bias calculators. After each reviewer independently extracted data, they agreed to reconcile any disagreements and ensure their assessments were correct. Most RCTs were considered to have either “Low” or “Some concerns” in areas including randomization, outcome measurement, and reporting. However, two RCTs (Davis and Byrd, 1975; Movahedi et al., 2013) had a “High” overall risk, primarily due to randomization errors or deviations from the intervention. Of the non-randomized trials, the combined scores ranged from “Moderate” to “Serious,” typically due to confounding variables or not properly recording outcome data. None of the studies included received a “Critical” rating that would discredit them. Despite these disparate sources of bias, most studies were of satisfactory quality, and the aggregated findings must be viewed cautiously. Nevertheless, they must provide valuable guidance as to how OCS interventions might influence the mental health of children and adolescents with disabilities (Figures 2, 3).
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FIGURE 2
 Risk of bias for the selected RCT.


[image: Risk of bias table for five studies, showing judgments across seven domains. Symbols indicate bias levels: green plus for low risk, yellow circle for moderate, red X for serious, and blue question mark for no information. Overall bias ratings are displayed on the right. Each study is assessed across domains D1 to D7, including confounding and selection biases.]

FIGURE 3
 Risk of bias for the selected CT.




2.5 Method of synthesis

Because of significant variations in the measurement tools, intervention forms, and reported effects among the studies included, we ran a narrative SWiM according to the recommendations of Campbell et al. (2020). We grouped the studies according to (a) intervention time (acute vs. chronic), (b) participant characteristics (e.g., disability type), and (c) reported outcome domains (e.g., emotional-behavioral, cognitive/executive, physiological). Because the experiments used different outcome measures (e.g., rating scales, hormone testing), we rely almost entirely on the authors’ reported effect sizes, mean, and p-values without statistical transformation. Where effect sizes were unavailable, we calculated the direction and magnitude of effects qualitatively based on significance (p < 0.05) or descriptive trends. So, we summed up outcomes by defining effect directions for each outcome domain. We focused on consistent outcomes across studies (e.g., stereotypy, executive function). To manage heterogeneity, we looked at differences in participant age, intervention frequency/length, and disability subtype in interpretative interpretations. The substantial heterogeneity observed in the small sample size resulted in us not performing formal statistical tests such as the Q-statistic. In addition, substantial differences among studies regarding outcome domains, measurement tools, and varying reporting formats prevented us from performing a meta-analysis. The statistical reporting in multiple studies did not include standard metrics such as means, standard deviations, or effect sizes. At the same time, the overlapping outcome constructs did not allow for effective aggregation of effect sizes. We used a parsimonious approach to evaluate evidence confidence, examining whether each outcome was accompanied by at least one positive effect and whether that effect was replicated or refuted by further studies. We recognize that our replication method lacks scientific rigor and excludes statistical strength evaluations and bias risk assessments. The formal GRADE assessment proved unattainable because of differing outcome scales, unstandardized reporting practices, and limited participant numbers, suggesting that future reviews need more powerful grading methods. The output describes the direction, meaning, and similarity of outcomes domain by outcome domain. We also recognize some shortcomings of this synthesis, such as a low sample size, varying study design, and use of reported p-values rather than effect-size metrics. We then viewed our results using the Consolidated Framework for Implementation Research (CFIR), which includes five domains: the type of intervention, contexts outside and within it, individuals, and implementation (Damschroder et al., 2022). Through CFIR, we can situate the OCS interventions within more extensive real-world settings and identify factors (e.g., setting and stakeholder involvement) that could influence outcomes. Due to significant methodological differences in study design and other factors, we avoided formal statistical heterogeneity testing, such as the Q-statistic, because it was considered unsuitable. We utilized structured narrative synthesis, SWiM, to organize studies according to outcome domains and intervention features before interpreting effect patterns through descriptive comparisons. This blended SWiM–CFIR approach offers an interpretive framework that addresses intervention diversity while partially compensating for the lack of statistical synthesis.




3 Results

Twelve studies, seven RCTs, and five CTs from 1975 to 2022 met the inclusion criteria. Five studies focused on karate, three on judo, two on both karate and judo, one on boxing, and one on taekwondo, all with very low levels of practice. Among the 12 selected studies, only two were acute exercise studies, investigating the transient effects of a single bout of OCS activities, whereas the other 10 were chronic training interventions, investigating the effects of prolonged OCS practice. The studies spanned different regions, with six studies in Asia, four in Europe, and two in the United States. Overall, 436 children – mainly boys, aged 11.4 ± 2.8 years old – were divided into exercise or control groups in educational or training facilities. DD encompassed autism spectrum and learning disorders, whereas physical disabilities included developmental coordination disorders. Significant improvements (p < 0.05) in stereotypy, communication, socio-emotional and executive functions, personality, and sensory organization were reported. Furthermore, multiple studies measuring psychological (e.g., mood, self-esteem) and physical functioning (e.g., motor performance) showed improvements (p < 0.05), and two studies monitoring OT and CT showed immediate hormonal changes immediately after OCS training, with adolescents experiencing more significant acute decreases in CT (Figure 4).
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FIGURE 4
 Flow diagram.



3.1 Design and quality appraisal of the included studies

In our review, the seven RCTs randomly assigned people to either an intervention or control group. The five CTs, by contrast, used non-random allocation techniques. Blinded outcome judges participated in most studies. The studies reviewed had varying sample sizes but were generally large enough to have reasonable statistical power. Each study also offered specific criteria for inclusion and exclusion. However, recruiting subjects from specialty schools or clinics impairs generalization because children with developmental disabilities might dominate the homogeneous samples. Lastly, the type of control groups varied between studies (e.g., some had passive controls, some active, and others did not) (Table 1).



TABLE 1 Table of included studies.
[image: A table compares studies on martial arts interventions by author, year, design, and various factors. Columns include the design type, country, number of participants, group details, disabilities, female percentage, average age, training load, and duration. Study details range from karate and judo to taekwondo and boxing, involving participants with ASD, DCD, and learning disabilities. Training loads and durations vary widely across studies.]



3.2 Quantitative variables

To test how OCS training influences various psychological outcomes for children and young people with disabilities, the 12 included studies measured the full range of mental health-related variables outlined in Table 2, spanning three conceptual frameworks: mental illness attitudes (e.g., stereotypy, aggression), social skills (e.g., communication, social competence), and mental health literacy (e.g., self-esteem, mood, executive function, stress hormones). Table 3 displays essential statistical findings from different studies by showing outcome domains, effect directions, significance levels, and effect sizes where this information exists. Incorporating this feature aimed at improving the interpretability and transparency of results in our narrative synthesis framework. These studies mainly evaluated improvements in social skills (e.g., social–emotional functioning, communication, socialization), executive function (i.e., inhibition, processing speed, flexibility), and behavioral performance (including aggression and externalizing behaviors). They also measured physiologic effects through OT and CT testing to understand how they related to behavioral and psychological changes under the interventions. Independent samples t-tests, repeated measures ANOVAs, and linear regressions were applied to assess significant associations between OCS training and perceived psychological and cognitive benefits. These analyses offered a valuable model to explain how OCS interventions helped improve psychological well-being. The studies provided a holistic view of the variables by including group and individual data. Overall, findings showed that OCS training can effectively intervene in various psychological outcomes in children and adolescents with disabilities. This integrative approach captures the multifaceted potential of OCS training and offers insight into its therapeutic potential.



TABLE 2 Summary of mental health-related variables evaluated in the included studies.
[image: A detailed table categorizes variables related to mental health frameworks, including mental illness attitudes, social skills, mental health literacy, and executive function. It covers various outcome categories such as aggression, communication, social competence, and self-esteem. Definitions are provided for each variable, accompanied by references to research sources. The table spans multiple columns, creating an organized overview of the relationships between mental health concepts and their definitions.]



TABLE 3 Summary of quantitative outcomes across included studies.
[image: Table comparing various studies on mental health outcomes, measurement tools, sample sizes, effect directions, p-values, effect sizes, timepoints, and follow-up information. Each row details a specific study, covering different aspects like social interaction, communication deficits, and stress, with results from exercises like judo and karate. The table includes numerical data, study conditions, and analysis results.]



3.3 OCS effects on mental health


3.3.1 Mental illness attitudes


3.3.1.1 Stereotypy

Bahrami et al. (2012) investigated how stereotypical attitudes affected the mental health of ASD patients. This experiment tested whether training in Kata techniques affected stereotypy and its association with mental health in 30 ASD children ages 5–16. They randomly divided participants into either an exercise group or a control group. In this exercise group, 14 weeks of Kata training four times a week resulted in a 42.54% reduction in stereotypy compared with the control group, which remained unchanged. A two-factor mixed-model ANOVA revealed a significant group × time interaction (p < 0.001), and post-hoc paired t-tests showed a significant reduction in stereotypy scores for the exercise group from baseline to post-intervention (t(14) = 5.94, p < 0.001), with no significant changes observed in the control group (t(14) = 1.10, p = 0.29). Notably, that decrease was maintained for 30 days after the intervention.



3.3.1.2 Aggression

Harwood-Gross et al. (2021) investigated whether a six-month martial arts training course reduces aggression in at-risk teenage boys. While there was no meaningful difference in self-reported aggression levels between participants who underwent martial arts training and a control group who received regular physical education, early hormone changes–oxytocin sensitivity–emerged as a reliable predictor of aggression levels. Those who displayed more significant oxytocin levels in the initial training periods were more aggressive after the intervention.




3.3.2 Social skills


3.3.2.1 Communication

Four studies investigated the impact of OCS training on the communication skills and the mental health of individuals with developmental disabilities, including ASD and intellectual disabilities.

Movahedi et al. (2013) evaluated the impact of Kata techniques training on verbal abilities and mental health in 30 ASD children between 5 and 16 years. Participants were randomly assigned to an exercise group, where participants were instructed in Kata training four times a week for 14 weeks, and a control group. Significant improvements in social dysfunction were observed, contributing to decreased stress and anxiety. A repeated-measures ANOVA revealed a significant group × time interaction (p < 0.001), with the exercise group showing a 40.32% reduction in social dysfunction scores from baseline to post-intervention [t(12) = 6.17, p < 0.001], while the control group exhibited no significant changes [t(12) = 0.62, p = 0.55].

Boguszewski et al. (2013) examined judo classes to determine how they affected the language skills and mental health of intellectually disabled children. Their participants were 73 children, 35 of whom attended an exercise group conducting judo lessons and the remainder in a control group. The exercise group reported impressive improvements in self-confidence, assertiveness, and communication skills. Children in the exercise group showed a statistically significant increase in socialization scores compared to the control group (p < 0.001), with 80% of parents reporting marked progress in their children’s ability to communicate with their environment. Improvements in lifestyle scores (p < 0.001) were also noted, reflecting enhanced daily functioning and adherence to social norms. Such increased communication was correlated with improved mental health: higher confidence and social contact helped reduce anxiety and depression.

Tetteroo et al. (2012) examined expressiveness and mimicking behaviors in children with ASD using a gamification approach. In 20 children (11 with ASD and 9 typically developing), the experiment used the Wii boxing game to quantify expressive behavior. Children with ASD demonstrated challenges in mimicking the expressive movements of their peers, reflecting social communication challenges. A significant difference in expressiveness scores was observed between typically developing children and children with ASD, as measured by the Kinect Expressiveness metric (p = 0.008), with typically developing children scoring higher. The control group’s behavior was significantly influenced by the confederate’s level of expressiveness (p < 0.01), while the ASD group showed no such influence. These limitations went together with increased stress and frustration.

Lastly, Bahrami et al. (2016) studied the social and communicative improvement of children with developmental disabilities using karate. The trial, conducted over 14 weeks, included karate sessions to improve communication deficits. Researchers found significant gains in social engagement, instruction, and communication in general. A significant reduction in communication deficits for the exercise group [mean difference = −6.18, t(14) = 6.70, p < 0.001] from baseline to post-intervention, whereas no significant change was observed in the control group [t(14) = 0.72, p = 0.49]. These developments were closely linked to more significant mental health.



3.3.2.2 Social competence

Three studies investigated the impact of martial arts training on social competence and mental health in individuals with developmental disabilities, including ASD and intellectual disabilities.

Greco and De Ronzi (2020) tested whether a 12-week karate program helped children with ASD develop their social–emotional and executive skills. The researchers randomly assigned 28 children aged 8–11 to an intervention or waitlist control group. The intervention group was taught Kata techniques twice a week. Test results demonstrated significant increases in social competence, including communication, cooperation, and engagement, as well as decreased aggression and hyperactivity. A significant increase in social skills scores for the intervention group [t(13) = 10.69, p < 0.001, Cohen’s d = 2.85], while problem behaviors decreased significantly [t(13) = −9.77, p < 0.001, Cohen’s d = 2.64]. Such social skills correlated with other outcome domains of mental health.

Boguszewski et al. (2013) tested how judo training enhanced social skills and mental health in children with intellectual disabilities. The experiment involved 73 children, of whom 35 attended judo lessons. Judo practitioners showed remarkable improvements in adapting to their surroundings, socializing and conforming, and developing greater emotional regulation. Statistically significant differences were observed between the judo and control groups in key areas of communication and socialization (mean increase of 3.0 points on a 5-point scale, p < 0.001). Furthermore, self-confidence and assertiveness improved significantly in 69% of participants, while 80% of parents reported enhanced communication abilities in their children. Such gains were statistically significant compared with the control group and related to higher self-esteem, assertiveness, and mental health.

Movahedi et al. (2013) examined the influence of 14 weeks of Kata training on social dysfunction and mental health in 30 children with ASD. The study found notable improvements in social skills through routine karate classes and decreased negative traits, including stereotypy and aggression, in the exercise group. The exercise group showed a 40.32% reduction in social dysfunction scores from baseline to post-intervention [t(12) = 6.17, p < 0.001], while no significant changes were observed in the control group [t(12) = 0.62, p = 0.55]. These improvements were maintained at a one-month follow-up, with no significant differences in scores compared to post-intervention [t(12) = −1.65, p = 0.13]. Such social benefits were highly correlated with improved mental health, with participants having less anxiety and greater self-control.




3.3.3 Mental health literacy


3.3.3.1 Quality of life

Boguszewski et al. (2013) assessed how judo training affected the mental health and quality of life of 73 children with intellectual disabilities (median age = 11.7 years, SD = 2.6). Thirty-five underwent a judo intervention alongside their standard therapy, while 38 served as controls. Although the frequency and duration of the judo sessions were not stated in the paper, results showed that children in the judo group performed significantly better (p < 0.001) in multiple areas, such as communication with the environment, lifestyle adaptation (working at home and in the community) and socialization (social conformity, emotional regulation). These children scored over 3 points on the five-point scale for communication, lifestyle, and socialization skills and about 2.5 points on self-care skills. As many as 80 percent of parents noticed improved communication; on average, 69% noticed greater self-confidence and assertiveness in the judo group. In addition, the total level of rehabilitation was assessed at 4.71 (out of 5) points for the judo and 3.55 (p = 0.001) points for the control groups.



3.3.3.2 Stress hormone

Two studies focused on the relationship between physiological (stress hormones, CT, and OT) and behavioral mental health outcomes in the context of martial arts training among children with ASD and high-risk youths.

Renziehausen et al. (2022) tested the feasibility and early impact of a 10-week community-based judo program on cortisol levels in children with ASD. There were 17 aged 6 to 17 split into children (8–12 years) and teenagers (13–17 years). Twelve of these (71%) submitted all four required salivary cortisol samples (before and after both the first and last session). Although no chronic cortisol change was detected during the 10-week study, acute drops in cortisol were seen immediately after judo practice. This trend was even more pronounced in adolescents, where the effect size (Cohen’s d = 1.2) was more significant than for children (Cohen’s d = 0.01).

Harwood-Gross et al. (2020) looked at hormonal responses – specifically OT and CT – in a martial arts boot camp with high-risk (n = 31) and low-risk (n = 40) adolescents. The high-risk participants had significantly lower OT scores at baseline than the low-risk participants (p < 0.01), but baseline CT scores were broadly similar between groups. While both groups experienced OT elevations throughout the session, only the high-risk youths maintained their higher OT levels post-session, leaving no significant group difference after training. In the case of CT, young adults at low risk showed significant CT reactivity from baseline to peak training (p = 0.01) and sustained this after post-training (p < 0.001), while those at high risk showed no CT reactivity.



3.3.3.3 Self-esteem

Harwood-Gross et al. (2021) also tested whether their martial arts course reduced the self-esteem of at-risk teenage boys. Although the intervention significantly improved inhibition, shifting, and processing speeds, the research showed no significant differences in self-esteem between the martial arts group and a control group receiving traditional physical education. However, one key finding emerged from hormonal analyses: the more people were cortisol-reactive early in the intervention, the more they benefited from training their self-esteem.



3.3.3.4 Intensity

Palermo et al. (2006) assessed the impact of a 10-month structured karate program on the behavioral symptoms of children with ODD. In this context, “intensity” refers to how emotionally responsive (good and bad) someone is, not to how severe a disorder or symptom might be. Three times a week, children exposed to karate sessions reduced overall reactivity much more than children without such intervention. Toward the end of the program, these children appeared to be much less belligerent and impulsive, demonstrating better self-control. This decreased emotional reactivity was related to fewer disruptive episodes and greater flexibility and mood control at home and school. Significantly, onset levels of intensity correlated with post-intervention outcomes; those participants who were less reactive had lower levels of aggression and defiance over the long term.



3.3.3.5 Mood

Palermo et al. (2006) also examined the effects of their karate program on children with ODD in temperament areas, including intensity, flexibility, and mood control. The mood regulators assessed the positive and negative behavior ratio across various situations. The karate group, who trained three times a week and joined classes with typically maturing colleagues, showed significant mood regulation changes by the end of the intervention. The control group that did not participate in the program made no such gains.



3.3.3.6 Adaptability

Palermo et al. (2006) also examined the effects of their karate intervention on ODD children and focused heavily on adaptability as a temperamental trait. After the intervention, children in the karate group were much more adaptable –flexible enough to alter reactions and behavior in response to changing conditions than control groups. These improvements translated into increased adaptive scores at the program’s endpoint (T1), even when comparable baseline (T0) measures were in play.



3.3.3.7 Executive function

Of the studies included, one study specifically explored the potential impact of OCS training on executive functioning in children with ASD. Greco and De Ronzi (2020) conducted a 12-week Kata-focused karate intervention for 8–11-year-old ASD children. Compared to a waitlist control group, the karate group showed statistically significant gains across the major executive function domains, including behavior inhibition, working memory, and cognitive flexibility. The intervention group also reported lower levels of emotional and behavioral challenges (aggression, hyperactivity, anxiety) after the intervention. Most significantly, the parents of children in the karate condition were quite happy with the training style and eager to continue after the study.





3.4 Moderating factors


3.4.1 Age

One included study investigated the association between age and outcomes, showing differential effects over time. Renziehausen et al. (2022) tested the feasibility and early impact of a judo community intervention on cortisol levels in children with autism spectrum disorder (ASD). The subjects ranged in age from 8 to 17 years, broken up into children (8–12 years) and adolescents (13–17 years). Results showed that cortisol was lowered significantly at the most critical times in adolescents aged 13–17, indicating an age-specific difference in physiological stress response to the intervention. A significant main effect for age was noted (p = 0.009), with adolescents exhibiting a higher reduction in acute cortisol levels (Cohen’s d = 0.979) compared to children (Cohen’s d = 0.055). Overall, this paper reveals a complex relationship between age and intervention outcomes.



3.4.2 Family factors

One study sought how a structured, 10-month karate program might have influenced behavioral domains—intensity, flexibility, and mood regulation of children with ODD and externalizing behavior (Palermo et al., 2006). Although the authors did not discuss the factors affecting familial interactions, they concluded that continuous caregiver engagement—including parents taking the children to each session—strongly contributed to the adequacy reduction. Karate-trained students improved significantly across all temperament ranges because the martial arts intervention helped enhance emotions. Furthermore, the authors said that it was consistent with many treatment programs emphasizing “effective parenting strategies,” suggesting that consistent discipline and parental engagement can significantly enhance children’s grow.





4 Discussion

This systematic review indicates that participation in OCS–judo, karate, boxing, taekwondo, and mixed approaches, which incorporate multiple components such as physical activity, psychological education, and social interaction training–can positively change the mental health of children and adolescents with disabilities. Even though the reviewed studies were somewhat varied in combat sports, intervention frequency and duration, study design, and disability groups addressed, their convergent positive findings lent credence to the possibility that OCS-based programs might offer complementary interventions for children and adolescents with disabilities. Specifically, this review showed consistent advancements in verbal communication skills, social interaction abilities, emotional regulation, and stress management techniques. Recent research confirms that structured physical activities that promote consistency and cooperation while creating a shared purpose help support socio-emotional and psychological growth among children and adolescents with developmental, intellectual, and sensory impairments (Smith and Sparkes, 2019; Shen et al., 2024; Puce et al., 2023; van Lindert et al., 2023). However, for all these early clues, some subtle observations need to be carefully considered, and these findings deserve discussion of both the clinical and methodological contexts within which they emerged.

The overall theme emerging from these studies is that OCS-mediated interventions can help to build social and communicative skills in children and adolescents with disabilities, especially those with ASD or mild cognitive disability. In some included studies, karate-trained participants experienced statistically significant improvements in communication, social impairment, self-expression, and social involvement (Movahedi et al., 2013; Harwood-Gross et al., 2021; Bahrami et al., 2016; Greco and De Ronzi, 2020). Specifically, ASD children typically show limited social reciprocity, deficits in nonverbal communication, and poor abilities to interpret other people’s emotional signals (Lord et al., 2018). Thus, the class atmosphere of a martial arts course, with repetitive forms or moves that are practiced in groups or pairs, may help children become socially comfortable (Giardullo et al., 2024; Calinog et al., 2021). Moreover, Bahrami et al. (2012) and Bahrami et al. (2016) observed that practicing kata moves reinforced stable motor patterns and offered repeated social practice and guided interaction. Along with these increases in social competence, participants exhibited reduced stereotyping and anxiety, indicating that strengthening adaptive social behaviors can also help reduce stress in children and adolescents vulnerable to sensory overexposure or communicative frustration. Thus, the repetitious, ritualistic nature of martial arts and the help of supportive instructors could account for the success of these interventions in groups with ASD or other communication impairments.

Researchers working in the broad field of psychosocial well-being have also demonstrated that OCS can strengthen children’s resilience, confidence, and intercultural skills. Previous studies (Davis and Byrd, 1975; Boguszewski et al., 2013) included in this review labeled participants as “mentally retarded” or “educable mentally retarded” (I.Q.: 55–80), which reflected the language then in use. In practice, those terms are generally replaced by “intellectual disability,” which better reflects people’s varying abilities and the requirement for person-centered terminology. This change in definition coincides with a more significant shift in research and public awareness: just as the knowledge of intellectual and developmental disabilities increased, so too did awareness of the necessity of inclusive, respectful language. As such, the nomenclature shift reflects a linguistic aesthetic and a qualitative shift in how we conceptualize, research, and treat people with intellectual disabilities. Boguszewski et al. (2013) highlighted that intellectually disabled children undergoing a judo training program performed well on socialization measures, with parents reporting that children became confident and adjusted to the everyday world at school or home. The discipline of OCS training–in which learners are taught to respect instructors and adhere to firm codes of conduct–might be the key to these goals, as learners are regularly expected to exercise self-control, observe group standards, and act responsibly toward their trainers (Hetman and Tymchyk, 2023). Repetitions of these structured habits can be translated into more constructive and controlled action outside the martial arts environment.

One intriguing aspect of the studies included the impact of stress-induced physiological processes – in this case, CT and OT. Renziehausen et al. (2022) reported that while judo training administered for 10 weeks did not cause long-term changes in cortisol secretion in children with ASD, there were immediate acute reductions immediately following training, particularly in adolescents. The production of cortisol is affected by biological maturation since pubertal development stages differ among children and adolescents (Knutsson et al., 1997; Natsuaki et al., 2009). The observed age-dependent decrease in cortisol levels after OCS training might be partially explained by a different responsiveness of the hypothalamic–pituitary–adrenal (HPA) axis during different stages of development in children and adolescents (Filetti et al., 2024). Researchers must examine external stress factors and the internal developmental stage when analyzing physiological measures like cortisol levels. And the sudden drops in cortisol mean a short-term break from stress – which may be helpful in those who find themselves physiologically roused by a change in the environment or by social stimulation. Incorporated into a broader behavioral program, these periodic acute drops can help to produce a more adaptive stress response over time and manage anxiety in challenging conditions (Ciaccioni et al., 2024). Moreover, Harwood-Gross et al. (2020) found that at-risk children who engaged in martial arts training had higher OT levels post-training, putting them on an equal footing with the low-risk group. Since OT is associated with prosocial behavior and attachment (Singer et al., 2008), elevated hormone levels could account for at least some social motivation benefits observed in martial arts interventions. OCS’s ordered, cooperative, and reassuring behaviors (bowing, pair drilling, group challenges) can enhance social trust and states of positive arousal (Bojanić et al., 2019). However, more studies are needed to explore whether OT or CT changes were transient or if more sustained changes could follow exposure to these interventions in the physiology of stress and social engagement.

Researchers have also examined whether OCS training can change at-risk youth’s aggression, emotional regulation, and self-confidence. While parents and clinicians may be concerned that OCS, by nature of their aggressive nature, exacerbates aggression, the studies presented here do not show increased aggression consistently. Instead, there is a raft of evidence that the rule-based organization of OCS might allow disruptive children and adolescents to focus their energies on practice, becoming able to harness sudden flare-ups. For instance, Palermo et al. (2006) found that a 10-month karate course significantly reduced the intensity of emotional reactivity, improved flexibility, and decreased mood dysregulation in children who display oppositional defiant behavior. Participants who had completed the training often seemed more peaceful and exhibited less defiant behavior at home and school. This point highlights that OCS instruction, while focused on battle, fundamentally differs from physical aggression unbridled. This heavy-handed emphasis on respect, in-depth rule-following, and sparring under tight supervision may improve self-regulation among impulsive adolescents (Babinski et al., 2023; O’Connor and Colder, 2015). Moreover, by laying down principles about the improper and proper use of force, martial arts might help children learn to be more sensitive to their feelings, perhaps avoiding inappropriate violence in haphazard everyday situations.

Aside from communication, socialization, and aggression management, specific interventions have also provided insight into participants’ self-esteem and autonomy. Children with disabilities experience stigma, fewer peer connections, and less accessible recreational experiences, which undermine their confidence and independence (Fine and Asch, 1988; Casas, 2007). In some studies, the continuous repetition of techniques associated with different belt ranks and the gradual mastery of new moves seemed to increase participants’ feelings of accomplishment and self-esteem. While not all studies observed a net increase in self-esteem following the intervention, several reports did indicate that subgroups of adolescents, particularly those who showed early physiological stress reactivity, experienced significant increases in self-esteem and self-regulation (Harwood-Gross et al., 2021). This subtlety suggests that individuals with higher stress levels may be most attracted to a structured and vigorous exercise, such as judo or karate since it provides both an outlet for past-life stress and a secure environment to moderate emotional response. By piling up modest training wins, these individuals can internalize notions of competence and mastery that will translate, over time, into wider enhancements in self-confidence.

Our review examined only OCS recognized by the IOC because of their standardized rules and global accessibility while noting that non-OCS disciplines like Capoeira might also be necessary. Modern research recognizes Capoeira, an Afro-Brazilian martial art blending physical movement with music and ritual, as a “holistic movement practice” that benefits physical health and enhances cognitive abilities alongside emotional and cultural growth. New research has revealed Capoeira’s distinct advantages in child development. One systematic review found that Capoeira engages multiple brain regions involved in motor planning, executive control, and emotional processing, including the premotor cortex, supplementary motor area, and insula (Monteiro-Junior et al., 2025). This review indicates that Capoeira requires and improves high-level cognitive abilities through its dynamic movement patterns involving interaction. Another randomized controlled study revealed that children aged 8–12 who practiced Capoeira for 4 months showed substantial improvements in executive functions when they attended classes more than 70% of the time (Fernandes et al., 2022). Children aged 8 and 12 who attended Capoeira classes for 4 months showed considerable improvements in executive function, especially when participating in over 70% of their classes. This study found improvements in working memory, inhibitory control, and motor coordination, which displayed a clear dose–response relationship. Capoeira’s cooperative and expressive structure enabled children to boost their self-esteem and develop a stronger sense of engagement and cultural connection. We excluded Capoeira from our review because it does not have IOC recognition. However, these results demonstrate how movement practices outside traditional OCS classifications can produce similar or additional benefits. Future studies need to explore the relationship between culturally embedded, cognitively complex interventions and the structured environments common in Olympic sports to understand their impact on children and adolescents with disabilities’ mental health and social development.



5 Limitations

Simultaneously, methodological and contextual problems arise from this systematic review that calls for caution in interpreting the evidence. In the first instance, the studies were so different in design, time-to-result, outcome criteria, and disabilities addressed that common conclusions were difficult to derive. Most studies were randomized controlled trials, but some were non-randomized controlled trials; sample sizes were often small, sometimes with a small statistical power to allow meaningful differences. Moreover, control populations in such studies were a mixture of other physical activity or passive waiting-list controls that can misrepresent or overstate the effect size of the interventions. This review intentionally omitted observational studies to enable more decisive causal conclusions. This exclusion limits the generalizability of findings because it prevents from capturing information from observational research, which provides broad real-world contexts, especially within underrepresented or diverse disability populations. Subsequent reviews should consider incorporating these studies to achieve a more complete perspective. The screening process yielded numerous observational studies, which were ultimately excluded according to our established eligibility standards. Despite being excluded from the final synthesis, these studies provide meaningful context and demonstrate the necessity for upcoming reviews that encompass a broader range of study designs. Likewise, we restricted our inclusion criteria to OCS, which the IOC officially recognizes, to achieve definitional clarity and methodological clarity. The definition of OCS used in this review adheres to the sports recognized by the IOC during the study selection period. These classifications evolve throughout different Olympic cycles. The Olympic program included karate for Tokyo 2020, following its inclusion in the Buenos Aires 2018 Youth Olympic Games, but decided against its inclusion for Paris 2024. Karate was shortlisted for the 2028 Los Angeles Olympics. Still, it was not selected, while the World Karate Federation (WKF) is working with the Brisbane 2032 organizing committee to allow its inclusion within the Games. Our review methodology shows a temporal restriction because it does not incorporate non-IOC sports such as Brazilian jiu-jitsu and capoeira. Future research projects should incorporate more combat sports to fully understand their varied impacts on young people’s mental health. Nevertheless, using standardized training protocols, international regulations, and formal recognition of adapted physical activity enables researchers to compare findings across different studies. Our choice to exclude Brazilian jiu-jitsu, capoeira, and mixed martial arts from our study because they do not meet OCS criteria led to their exclusion despite their promising mental health benefits (Bueno et al., 2023; Fernandes et al., 2022; Phung and Goldberg, 2021), which warrants future systematic reviews to expand their inclusion criteria to assess all combat-based interventions for youth with disabilities. This selection process produces sampling bias and constrains our synthesis scope. Subsequent studies should investigate how non-OCS perform comparatively in this population. Whether the unique attributes of OCS (the focus on discipline, ritual, or directed body contact) are better than similar structured activities such as swimming or dancing classes is not clear. The interventions were sometimes also short-term, involving single experimentation, so longer-term effects on coping ability, psychosocial functioning, or biomarkers of stress control were not possible to measure. We will need more long-term studies with more significant numbers and better designs to investigate whether these temporary advantages translate into long-term gains in mental health, social engagement, or academic performance. Furthermore, the diversity in outcome domains, measurement tools across studies, and inconsistent statistical reporting methods prevented us from performing a formal meta-analysis. Thus, the heterogeneity, the limited number of studies, and inconsistent effect size reporting prevented us from performing meaningful quantitative synthesis.

Furthermore, with only minimal data about compliance, injuries, or adverse events, we do not know what the issues involving disabled children and adolescents could be in physical contact sports. It is conceivable that a few families or participants would end these programs if they got hurt or if the child was unable to handle the physical and social rigors of training. This research would have benefited from better reporting requirements, including details about dropout rates, safety events, and program ‘feasibility.’ Such transparency would enable teachers, clinicians, and parents to decide whether these interventions suit their children and adolescents. Furthermore, a deeper understanding of the psychosocial environment created by coaches and instructors is critical. Expert instructors training in adaptive physical education could modify the martial arts experience to suit the individual student’s capabilities and mediate results. Unstructured or insensitive instruction, on the other hand, could harm at-risk children, which is why we want trained instructors who know disability limitations and communication styles.

Moreover, instructors’ prior expectations about student potential might have unknowingly affected how OCS interventions were delivered and their subsequent results (Rosenthal, 2010). Participants receive reduced challenge and engagement when instructors underestimate their potential, restricting their motor development and psychological growth. Participants may exhibit increased confidence and participation when instructors maintain high expectations. Involving instructors in outcome assessment can introduce expectation or confirmation bias in non-blinded trials, which might lead to overestimated intervention effectiveness (Jussim, 2012). The motivational climate created by instructional styles such as inclusive support or rigid performance metrics indirectly affects participants’ emotional states and mental health outcomes (Reinboth and Duda, 2006). The lack of consistent reporting or consideration of instructional dynamics across studies might affect the interpretation of observed benefits. Subsequent research and evaluations must analyze how the pedagogical approach and instructor traits influence the success of OCS programs for youth with disabilities.

On the way forward, researchers might build on these observations in various ways. An initial option is to prolong interventions and conduct follow-up checks to help explain whether temporary changes in behavior and social functioning translate into a sustained benefit. An eye on children’s behavior months or years after intervention might allow us to understand whether repeated OCS sessions build new coping skills, foster stable social relationships, or help them avoid falling back into dysfunctional behavior. Researchers might also use targeted subgroup analyses based on age, sex, disability severity, or baseline stress physiology to determine which children are best served by OCS and which need extra care or alternative treatment. However, most of the included studies failed to report participants’ sex or presented markedly unbalanced sex distributions, often with far fewer female participants. An uneven distribution of participants by sex reduces how broadly findings apply and hinders insights into girls’ reactions to OCS-based treatments. Additionally, the developmental stages of participants were rarely considered or reported in detail. The absence of consideration for pubertal maturation introduces bias when interpreting cortisol and psychosocial outcomes because puberty triggers hormonal and psychological changes that affect stress response, mood regulation, and social behavior (Buchanan et al., 1992; Foilb et al., 2011). Researchers must report and control these factors in future studies to improve interpretation accuracy and enable valid subgroup comparisons. Qualitative data (interviews with children, parents, and teachers) would supplement existing research and shed new light on how martial arts can rewire young people’s identity, compassion, and autonomy. One key direction would be systematic research into how family participation contributes to treatment outcomes. Some, such as Palermo et al. (2006), pointed to the importance of parental support and involvement in children’s development. Families and OCS instructors could collaborate to deliver complex outcomes if parents continue to enforce discipline and practice methods at home or if they go to classes themselves to model good behavior. Studies that regularly incorporate parent coaching, family goal setting, or home practice would help to unravel the relationship between how much of an intervention’s success is down to the physical and social aspects of the sport and complementarity from a structured home.

We used a SWiM approach to accommodate the limited sample (n = 12) and methodological diversity. Although we attempted to adhere to the SWiM guidelines, our success in implementing elements (e.g., consistent effect-size calculations, formal heterogeneity measures, comprehensive certainty-of-evidence tests) was limited by the heterogeneity of the data reported and outcome measures. Furthermore, we utilized CFIR to improve our understanding of intervention implementation contexts but recognize that it cannot replace thorough statistical analysis. We aim to address limitations by providing Table 3, which includes effect size estimates and structured statistical outcomes to enhance interpretive precision within the narrative synthesis framework. For example, many experiments did not quantify effect sizes or standard scales, which makes transformations or group estimates difficult. Furthermore, the lack of homogeneity in studies kept more vigorous subgroup studies or quantitative explorations of heterogeneity away. We also point out that our original protocol was mainly concerned with emotional, behavioral, and social effects. However, while screening and scouring the literature, we came across a series of papers measuring cognitive functions–particularly executive functions–that are profoundly relevant to self-regulation and, consequently, mental health in children and young people with disabilities. While broadening our scope to include these cognitive effects further widened the dataset’s heterogeneity, it gave us a broader perspective on how OCS interventions might affect general psychosocial functioning. However, the interaction between cognition and emotion, the small sample size, and the non-randomized study designs raise questions about how future studies could be conducted using standardized metrics and better design. Moreover, in recognizing these limitations, we highlight both the utility and the difficulties of a narrative synthesis approach in the face of a diverse evidence base.



6 Conclusion

In conclusion, this systematic review supports the hypothesis that OCS interventions can benefit the mental health of children and adolescents with disabilities by strengthening communication, social skills, emotional regulation, and physiological stress responses. The results are broadly positive but require careful interpretation given the methodological variability, small sample size, and intervention protocols found across trials. Such programs should continue to be designed from a whole-person perspective, considering the integration of skill acquisition, routines, responsive instruction, and parental/carer involvement. With more substantial, significant, and longer studies, researchers, educators, and clinicians can clarify the full therapeutic promise of OCS and create research-based interventions that promote psychosocial development in children and adolescents with various disabilities. Coupling these formal physical practices with broader support networks might significantly increase access for young people with disabilities to participate in inclusive sports, build confidence, mitigate stress, and live healthier, more fulfilling lives. To support these broader goals of accessibility and inclusion, several transnational initiatives (van Lindert et al., 2023) have aimed to increase opportunities and cooperation among stakeholders to promote adapted combat sports for youth with disabilities. This framework also envisaged that the Paralympic Games and the Special Olympics include more combat sports in their programs.
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Background: The existing research on Muay Thai sports has focused predominantly on the physiological effects of training, with limited attention devoted to the study of quality of life, love of life and self-control. The present study examined the effects of Muay Thai exercises on quality of life, love of life and self-control scores in healthy male subjects.
Methods: The present study comprised 50 healthy sedentary male subjects. The subjects were randomly divided into two groups: one group engaged in Muay Thai training (MTT), while the other group served as a control group (CON). The sample sizes for the MTT and CON groups were both 25. The MTT group participated in basic Muay Thai training, while the CON group continued their normal life regime. The SF-12 quality of life scale, love of life scale and multidimensional self-control scale were administered before and after the six-week training period.
Results: The study concluded that the six-week Muay Thai training program had a significant effect on quality of life levels, with 13.23% (p = 0.003) and 21.93% (p < 0.001) of participants demonstrating improvements in physical and mental scores, respectively. In terms of self-control levels, the program was found to have a significant effect on initiation and inhibition scores, with increases of 23.78% (p = 0.001) and 24.69% (p < 0.001), respectively. It was concluded that had a significant effect on the sub-dimensions of the Love of Life scale with increases of Positive Attitude Toward Life (PAWL) 18.63% (p < 0.001), Happy Results of the Love of Life (HRLL) 20.11% (p < 0.001) and Meaningfulness of Life (ML) 15.62% (p < 0.001), respectively. However, no significant differences were detected in any of the scales within the control group.
Conclusion: Muay Thai exercises had a positive effect on quality of life, love of life and self-control levels in healthy male subjects. By providing valuable insights into how Muay Thai exercise affects quality of life, love of life, and self-control, this research can guide future intervention and program design in the context of sport psychology.
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1 Introduction

In today’s world, regular physical activity plays a vital role in helping individuals maintain both physical and psychological well-being (Herbert, 2022; Mahindru et al., 2023). Research has shown that regular physical activity supports physiological balance and has positive effects in various areas such as mobility, functionality, quality of life, and overall life satisfaction (Faustino and Neves, 2020; Kliziene et al., 2021). Additionally, it has been noted that physical activity promotes the release of hormones associated with happiness and relaxation, serving as a source of motivation and a preventive tool for individuals (Brito et al., 2020; Martín-Rodríguez et al., 2024; Wang et al., 2025a).

In this context, martial arts offer a holistic approach that goes beyond being merely a form of physical exercise, supporting the psychosocial development of individuals (Pedrini and Jennings, 2021). In particular, Muay Thai, a martial art originating from Taiwan, plays a significant role not only in developing physical skills but also in enhancing multiple dimensions that influence an individual’s quality of life (Prasetyo et al., 2024; Wang et al., 2025b). Over time, Muay Thai has transformed into a global phenomenon, gaining popularity across different age groups and social segments, and has become a notable domain for both personal development and social participation (Vail, 2014; Soontayatron, 2025).

There is a growing body of literature examining the effects of Muay Thai. For instance, Pessina (2017) emphasized that Muay Thai contributes significantly to physical competence, self-discipline, and self-confidence. Similarly, de Oliveira et al. (2023) highlighted the sport’s positive impact on psychological well-being and overall quality of life. Moreover, researchers such as Utesch et al. (2018) have shown that martial arts strengthen individuals in psychosocial aspects such as social belonging, self-expression, and stress management.

In the domain of combat sports, Muay Thai has been identified as a notable modality due to its intermittent or interval nature (Crisafulli et al., 2009). The utilization of Muay Thai for the purposes of promoting the physiological development of children has been documented (Saraiva et al., 2024a; Saraiva et al., 2024b; Saraiva et al., 2023; Saraiva et al., 2022; Saraiva et al., 2018). Furthermore, the efficacy of Muay Thai in facilitating the physical development of healthy women has been demonstrated (Rapkiewicz et al., 2018), injuries sustained by adult individuals (Gartland et al., 2001), technique and conditioning (Turner, 2009), physical development (de Oliveira et al., 2023), balance and posture control (Quintero et al., 2024), physical fitness, speed and strength (Souza and Farje, 2019), cardiovascular health (Elızıárıo et al., 2019) and cognitive performance (Hunt, 2005). Despite the plethora of studies investigating the psychological effects of other martial arts, the paucity of research on psychosocial aspects in Muay Thai is striking (Saraiva et al., 2024a; Muller-Junior and Capraro, 2024; de Oliveira et al., 2023).

Studies on mental health factors such as quality of life, love of life, and self-control are often cross-sectional in design, indicating the need for longitudinal interventions (Ong and Ruzmin, 2015; Davies and Deckert, 2020; Croom, 2022; de Oliveira et al., 2023). The aim of the present study was to analyze the effects of a six-week Muay Thai program on quality of life, love of life, and self-control levels among university students. The main hypothesis of the study is that 6-week MT exercises will improve quality of life, love of life and self-control levels in healthy male individuals.



2 Materials and methods


2.1 Participants

The study included 50 healthy sedentary male subjects. GPower 3.1 program was used to determine the required number of participants. The results of the power analysis sampling study showed that the study could be completed with 20 subjects in each group (effect size: 0.80; actual power: 0.89). To account for potential losses, an additional 25% was added for a total of 50 subjects, with 25 subjects allocated to each group (Control and Muay Thai). In order to determine in which group the subjects forming the sample would be included, numbers between 1 and 50 were randomly assigned to two groups through a computerized program.1 Participants with chronic or any disease were excluded from the study. Verbal and written informed consent was obtained from all participants before starting the study. Participants included in the study were healthy individuals with no existing health problems and no history of illness, who were not using any medication based on their physical and mental health evaluations. Age, height, weight, and daily physical activity levels of the participants were assessed, and their previous involvement in sports was identified and recorded. A data collection form was created for this purpose.



2.2 Experimental design

The study was designed as a randomized, controlled experimental study. Participants were randomly assigned to two different groups: Muay Thai Training (MTT) group and Control group (CON). Prior to the commencement of the study, male participants were informed about the training procedures and scales. Each subject was given a detailed explanation about the Muay Thai training procedure. Subsequent to this preliminary information session, a period of 1 week elapsed prior to the commencement of the exercise training regime, during which time the subjects’ pre-exercise measurements were obtained and recorded. Subsequent to the culmination of the six-week training program, final measurements were obtained (Figure 1).

[image: Flowchart depicting a study process. Enrollment includes eligibility assessment and initial data collection. Participants are randomized into Muay Thai and control groups, each with 25 individuals. Both groups exercise three days a week for eight weeks. Second data collection is completed in two stages, followed by analysis of both groups.]

FIGURE 1
 Experimental design.




2.3 Body composition measurement

In the study, body composition was measured with Gaia 359 Plus Body-pass bioelectrical impedance analyzer to indicate that the participants had similar body characteristics. The Gaia 359 Plus BodyPass was used to determine the subject’s height and body weight (Table 1).



TABLE 1 Descriptives.
[image: A table compares two groups, Muay Thai and Control, by their mean and standard deviation (S.D) for height, weight, and age. Muay Thai group: Height 174.04 cm (S.D 9.15), Weight 69.42 kg (S.D 12.67), Age 22.16 years (S.D 1.23). Control group: Height 174.52 cm (S.D 6.79), Weight 68.86 kg (S.D 6.90), Age 22.24 years (S.D 1.44).]



2.4 Love of life scale

The scale developed by Yıldırım and Özaslan (2022) measures a person’s general positive attitude toward life or enjoyment of life. The scale consists of three factors: positive attitude toward life (PAWL) (8 items), happy results of love of life (HRLL) (4 items) and meaningfulness of life (ML) (4 items). Responses range from 1 to 5 on a 5-point Likert-type scale (1 = no and 5 = very much). Sample items for each factor are ‘Life is full of pleasure’ for positive attitude toward life, ‘Love of life adds beauty’ and ‘I would like to have a long life to achieve what I hope for’ for happy outcomes of love of life. High scores indicate a positive attitude toward the meaningfulness of life, happiness and meaningfulness of life. Cronbach’s alpha coefficients were calculated as 0.84 for the positive attitude toward life sub-dimension and 0.81 for the happy results of love of life sub-dimension (Yıldırım and Özaslan, 2022).



2.5 Quality of life scale (QoL)

Short Form-36 (SF-36) was developed by Ware et al. (1995) to measure quality of life. SF-12 Quality of Life Scale was formed by taking 12 different items from 8 subheadings of SF-36. Turkish validity and reliability study was conducted by Soylu and Kütük (2021). In the scale, the functional status, well-being and general health perception of the individual are asked. Questions questioning physical and emotional status are answered as yes or no, and other questions include Likert-type options ranging between 3 and 6. Mental component summary (MCS) score is obtained from mental health, emotional role, social functioning and energy subcategories and physical component summary (PCS) score is obtained from physical role, physical functioning, general health and body pain subcategories. Scoring ranges from 0 to 100. A higher score is an indicator of better health.

The calculation of sub-dimensions in the obtained data was made on https://orthopowertools.com/SF12. The Cronbach’s alpha coefficient of the SF-12 Short Health Scale was calculated as α: 0.73 in the physical subscale and α: 0.72 in the mental subscale (Soylu and Kütük, 2021). In our study, it was calculated as α: 727 in the physical sub-dimension and α: 742 in the mental sub-dimension.



2.6 The multidimensional self-control scale (MSCS)

The scale developed by Nilsen et al. (2020) and subsequently adapted into Turkish by Koç et al. (2023) comprises eight items and two sub-dimensions, namely Initiation and Inhibition. The Initiation sub-dimension comprises 2, 4, 5 and 8 items, while the Inhibition sub-dimension consists of 1, 3, 6, and 7 items. In order to ensure consistency and comparability, items one, three, five and seven have been reverse scored. The scale is of the five-point Likert type. In the present study, the alpha coefficient was calculated as 0.661 for the initiation subscale and 0.611 for the inhibition subscale. It was determined that the scale has highly reliable results of 0.60 ≤ α < 0.80.



2.7 Weekly training program

Muay Thai training sessions were conducted over a period of 6 weeks, with the initial 4 weeks encompassing fundamental movements and techniques. The subsequent 2 weeks were designed to familiarize participants with combined strikes and techniques (Delp, 2005). The Muay Thai training program was overseen by a third-level expert coach.

Training sessions were conducted thrice weekly for a duration of one and a half hours, on non-consecutive days. Protective equipment such as gloves, Thai pads, armbands, and head and rib protectors was utilized. The training intensity was maintained within the moderate to high range on the basis of the perceived exertion. Perceived exertion was measured using the RPE scale. The Rate of Perceived Exertion (RPE) represents how hard you feel your body is working during physical activity. It is subjective, meaning it is based on how hard you personally feel you are exerting yourself during exercise (Borg et al., 1987) (Table 2).



TABLE 2 Weekly training program.
[image: Table showing a six-week training routine with specific movements for each week. Week 1 includes Muay Thai stance and strikes. Weeks 2 to 6 introduce movements like elbows, kicks, and combined stroke training. Each set is repeated three times for four minutes with one-minute rest intervals.]



2.8 Statistical analysis

Statistical analyses were performed via SPSS (Version 21.0 for Windows, Chicago, IL, USA) software, with the statistical significance set at 0.05. The Shapiro–Wilk normality test was performed to determine the homogeneity of the sample. Each pre-test and post-test differences were determined by paired comparison test (paired t-test), and inter-group differences were determined by one-way analysis of variance with post-test and pre-test difference values. In addition, in the comparison of paired groups, the effect size was calculated according to Cohen’s d formula [(M2 - M1) / SD pooled]. Moreover, it was interpreted as follows: 0–0.19 insignificant, 0.20–0.59 small, 0.6–1.19 moderate, 1.20–1.99 large, and ≥2.00 very large (Cohen, 2013) (Table 3).



TABLE 3 Mean, reliability, skewness and kurtosis values of the scales.
[image: A table displays data for three scales: Quality of Life (QOLS), Multidimensional Self-Control (MSCS), and Love of Life. Each scale has sub-dimensions, number of items, mean (X), standard deviation (S.D), effect size (α), significance level (p), kurtosis, and skewness values for each sub-dimension. The QOLS has a reliability alpha of 0.715, MSCS is 0.686, and Love of Life is 0.956, with 50 participants in total.]




3 Results

The study concluded that a six-week Muay Thai training regime had a significant impact on both physical and mental scores, with a respective effect of 13.23% (e.s = 0.95, p = 0.003, Figure 2a) and 21.93% (e.s = 1.11, p < 0.001, Figure 2b). However, in the control group, while there was no effect on the physical score (1.17%, e.s = 0.11, p = 0.580, Figure 2a), a significant negative effect was observed on the mental score either, despite a decrease of −8.83% (e.s = 0.43, p = 0.044) (Figure 2b).

[image: Two line graphs compare pre and post measures. Graph a on the left shows PS scores improving from about 50 to 55, with p=0.011. Graph b on the right shows MS scores rising from around 45 to 50, with p<0.001. Both graphs include error bars.]

FIGURE 2
 Comparison of quality of life levels.


The study concluded that the six-week Muay Thai training regime had a significant effect on both initiation, and inhibition scores, with effect of 23.78% (e.s = 1.02, p = 0.001, Figure 3c) and 24.69% (e.s = 1.12, p < 0.001, Figure 3d), respectively. However, in the control group, no significant differences were observed in initiation scores (2.81%, e.s = 0.15, p = 0.195, Figure 3c) or inhibition scores (1.17%, e.s = 0.06, p = 0.491, Figure 3d) (Figure 3).

[image: Line graphs comparing initiation and inhibition scores of Muay Thai and Control groups, pre and post-training. Both graphs show improvement in the Muay Thai group compared to the control. Initiation graph: p = 0.004. Inhibition graph: p < 0.001.]

FIGURE 3
 Comparison of self-control levels.


The study concluded that the six-week Muay Thai training regime had a significant effect on the subscales of the Love of Life scale, with increases of PAWL %18.63 (e.s = 0.91, p < 0.001, Figure 4e), HRLL %20.11 (e.s = 0.91, p < 0.001, Figure 4f) ve ML 15.62 (e.s = 0.75, p < 0.001, Figure 4g), respectively. However, in the control group, no significant difference was observed in PAWL by −0.32% (e.s = 0.01, p = 0.792, Figure 4e), HRLL by −1.58% (e.s = 0.06, p = 0.495, Figure 4f) and ML by −1.47% (e.s = 0.05, p = 0.618, Figure 4g) (Figure 4).

[image: Three line graphs labeled e, f, and g, all with a significance level of p<0.001, compare Muay Thai and control groups. Graph e shows PAWL scores increasing from pre to post for both groups. Graph f, showing HRLL scores, follows a similar pattern. Graph g illustrates ML scores with a noticeable increase in the Muay Thai group. Vertical bars represent error margins.]

FIGURE 4
 Comparison of love of life levels.




4 Discussion

The main findings of this study indicate that Muay Thai training significantly improved quality of life, love of life, and self-control levels. Following Muay Thai training, participants showed increases in quality of life scores, with a 13.23% improvement in physical scores and a 21.93% improvement in mental scores. In terms of self-control, there were increases of 23.78% in the initiation subscale and 24.69% in the inhibition subscale. Regarding love of life, the increases were 18.63% in PAWL, 20.11% in HRLL, and 15.62% in ML. In contrast, the control group exhibited only minor, statistically insignificant improvements. These findings suggest that the intervention applied to the Muay Thai exercise group effectively enhanced quality of life, love of life, and self-control levels as assessed in this study.

Muay Thai training has been demonstrated to have a positive impact on the well-being of adolescents, functioning as a preventative measure and a health promoter (Saraiva et al., 2024a). The practice has been shown to facilitate the release of hormones associated with feelings of happiness, relaxation and general well-being. Furthermore, a study conducted on women reported that Muay Thai exercises, when utilized as a therapeutic modality, have the capacity to alleviate symptoms and enhance quality of life in cases of depression, insomnia, muscle discomfort and even stressful situations (de Oliveira et al., 2023).

As Brito et al. (2020) demonstrate, Muay Thai training confers a number of benefits to the practitioner, including moral, physical and psychological advantages. From a moral standpoint, practitioners cultivate the capacity to embrace both triumph and defeat with equanimity, act with humility, show deference to their opponents, and maintain discipline not only in sports but also in other domains of life. The psychological benefits of exercise are well-documented, with the production of hormones associated with happiness and relaxation being a key benefit. Consequently, the practice of Muay Thai has been shown to reduce the effects of stress, enhance reasoning abilities, alleviate psychological tension, and boost self-confidence (Schneider, 2022). From a physiological standpoint, the most sought-after benefits among athletes include muscle mass gain, cardiovascular development, and the improvement of psychomotor skills and motor coordination. According to Graça and Sılva (2015), the practice of Muay Thai offers several advantages, including the enhancement of coordination and motor skills, an increase in social responsibility, and the promotion of overall health.

This article sets out the findings of research which indicates that Muay Thai training has a significant role to play in enhancing practitioners’ mental health and quality of life. Research has demonstrated that this discipline integrates combat techniques with rigorous physical training, providing a comprehensive approach to well-being (Saraiva et al., 2018; Saraiva et al., 2024b). The practice of physical activity is closely linked to the harmonious balance of physiological and psychosocial factors within the body (Li and Guo, 2023). When performed regularly, it plays a fundamental role in the prevention and management of chronic non-communicable diseases by promoting better mobility, functional capacity, and quality of life at all stages of life (Faustino and Neves, 2020).

In the study, a six-week Muay Thai training regime had a significant effect on physical (13.23%) and mental (21.93%) scores in quality of life levels. A study conducted on obese children demonstrated that Muay Thai could improve pain scores, a key component of quality of life (Saraiva et al., 2024a). Beyond its positive effects on physical and mental health, Muay Thai also serves as a strong protective factor against stress. It has been concluded that combat sports of this nature positively impact practitioners’ health and quality of life (da Luz Filho et al., 2024). In a study conducted on women, de Oliveira et al. (2023) reported that Muay Thai training had positive effects on anxiety control, social engagement, bodily changes, and various quality of life parameters, confirming the sport’s potential to enhance practitioners’ overall well-being. Similarly, a Muay Thai project led by Campos and Pontes (2015) demonstrated that the sport provides multiple benefits to practitioners’ quality of life. As individuals feel more competent and confident, their self-esteem and self-worth are also positively influenced. Therefore, Muay Thai is not only an effective form of self-defense but also a valuable tool for improving health and quality of life for those who incorporate it into their routines (Campos and Pontes, 2015).

The study found that the six-week Muay Thai martial arts training regime had a significant effect on the levels of initiation (23.78%) and inhibition (24.69%) in the self-control subdimension. dos Santos et al. (2021) emphasized the importance of Muay Thai practices in developing discipline and posture, increasing self-control, improving physical condition and supporting muscle mass gain. The study by Brito et al. (2020) revealed that women who practice Muay Thai reported positive contributions such as weight loss, body shaping, self-confidence, self-control, happiness and relaxation. The findings of Stepanyan and Nadoyan (2024) further substantiate the notion that Muay Thai training fosters a decline in aggressive behavior, alongside the cultivation of self-control and respect.

In the study, it was concluded that the six-week Muay Thai martial arts training regime had a significant effect on the sub-dimensions of the Love of Life scale, with increases of 18.63% in PAWL, 20.11% in HRLL and 15.62% in ML. To the best of our knowledge, the Love of Life Scale has been applied for the first time to individuals receiving Muay Thai combat sports training. We believe that these findings will contribute to the existing Muay Thai literature. Muay Thai is widely recognized as a combat sport that offers numerous benefits to its practitioners. However, it is well understood that effective training in this sport requires careful consideration of key parameters such as volume, intensity, duration, frequency, and complexity. Existing literature supports the notion that Muay Thai training provides benefits across different genders and age groups (Elızıárıo et al., 2019; de Sousa et al., 2017; Souza and Farje, 2019; Batista, 2019).

It is evident that no study has hitherto analyzed the effects of Muay Thai training on love of life, self-control and quality of life among university students. This lacuna can be regarded as a notable strength of the present study. Moreover, the utilization of Muay Thai, a widely practiced combat sport, in conjunction with the incorporation of random sampling methodologies, serves to further augment the study’s methodological rigor.

This study has several limitations. The small sample size restricted the ability to generalize the findings. The research focused on a six-week time frame and did not assess long-term outcomes, which limits the understanding of sustainable effects. All participants were from a single department at one university, which restricts the applicability of the results to other student populations. The study did not address potential gender differences that could influence the outcomes. Future research should aim to include larger and more diverse samples, examine long-term effects, consider gender as a variable, and explore a broader range of Muay Thai exercise protocols to provide a more comprehensive understanding.



5 Conclusion

This study provides compelling evidence that the integration of Muay Thai combat sports exercises into the academic curriculum of university students significantly improves various aspects of sport psychology and mental health. Our findings show that beginner-level Muay Thai combat sports exercises improve levels of love of life, self-control, and quality of life. These results underscore the critical role of Muay Thai combat sports exercises in the optimization of mental health and sport psychology. The observed improvements in love of life and quality of life, combined with increased levels of self-control, suggest that Muay Thai exercises make a valuable contribution to mental health and sport psychology.
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Introduction: The purpose of the study was to examine psychological resilience in Olympic combat sports, comparing gender, sports performance level and discipline type. Moreover, we verified whether resilience predicts sports performance.
Materials and methods: Eighty-four athletes were involved in the study. Psychological resilience was assessed with the Romanian adaptation of the Brief Resilience Scale.
Results: Using the Goodman and Kruskal tau association test a significant link was found between athletes’ gender and the scoring on psychological resilience. Also, analysis of variance and Tukey post-hoc test highlighted significant differences between athletes’ level (i.e., international, national, and regional/local athletes) (p = 0.02, respectively p < 0.01). Data analysis showed no significant differences in resilience (p = 0.182) between the Olympic combat sports (disciplines) investigated (boxing, karate, fencing and taekwondo). In addition, a binomial logistic regression was performed, predicting athletes’ likelihood to obtain higher sports performances based on psychological resilience.
Conclusion: A slightly above average level of psychological resilience (generally) is linked with an increased likelihood of international and/or national performances in Olympic combat sports. On the other hand, athletes with lower caliber obtained the highest scores for resilience. In addition, male athletes obtained higher scores for resilience than female athletes. The study offers a valuable window into understanding psychological resilience in combat sports.
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1 Introduction

The term resilience comes from the Latin word resilire which means to bounce back or to return in the original form (Pânișoară, 2024), referring to an organism’s ability to adapt, to cope with pressure when faced with stressful situations (Kent et al., 2013). The psychological attribute of resilience appeared in the newspapers already in 1893 when the Independent of New York published “The resilience and the elasticity of spirit which I had even 10 years ago” (Oxford English Dictionary, 2025). Resilience is seen as a personal adaptive quality, which helps a person to withstand distress (Ahern et al., 2008), it is the individual’s ability to be flexible in the face of behaviors, thoughts, feelings when faced with prolonged pressure, ultimately becoming stronger and wiser (Pemberton, 2015). Resilience is thus not only the ability to bounce back after failures or challenges, but also the ability to be stronger and achieve superior results in the work performed (Fletcher and Sarkar, 2013). Resilience protects the individual from psycho-emotional disorders (Yang et al., 2020), facilitates growth and development (Shi et al., 2019).

Most definitions for resilience include the following concepts: positive adaptation, rebound/bouncing back and maintenance of wellbeing (in face of adversity) (Bryan et al., 2019). Masten and Wright (2010) specify that resilience should be defined as a dynamic process and an interaction of the individual with his/her changing environment (not only as an individual characteristic). Resilience is influenced by the neural and psychological organization of the person, by the interaction between the life context and the developing organism (Curtis and Cicchetti, 2007). Bryan et al. (2023) mention, also, that “future resilience research requires a shift in perspective away from resilience as a trait […] and toward resilience as a process influenced by a multitude of asset and risk factors.”

In the sporting context, resilience improves personal skills and protects injured athletes from the negative effects of various stressors (Zurita-Ortega et al., 2018). The aforementioned researchers found a positive link between soccer players’ resilience and their ability to successfully adapt to injuries. A more resilient person will return more quickly to normal performance after a setback, i.e., injury. The characteristics of a resilient person include participation in physical activities, optimistic view of the future, positive attitude toward challenges, predominant positive emotions, developing a sense of belonging to a group, has self-confidence and mobilization in the face of challenges to overcome them, view problems from multiple perspectives, actively engagement in social networks of trust (Sutton, 2019). Indeed, athletes are able to attribute a positive meaning to complex events through resilience, cope with negative emotions and adapt to external stressors (Xu et al., 2021). Resilient persons activate divergent thinking (Predoiu and Predoiu, 2024), an aspect that makes it possible to understand problems from multiple points of view/perspectives, to activate different explanations and find possible solutions (Sánchez et al., 2015).

Only recently practitioners and researchers have started to examine psychological resilience as a construct, within the sport domain (Galli and Gonzalez, 2015), reviewing also the stressors and protective factors (Sarkar and Fletcher, 2014). Galli and Vealey (2008), for example, compared psychological resilience between former and current high-level athletes, while Mummery et al. (2004) investigated resilience level in swimmers. Blanco-García et al. (2021) analyzed how resilience varies across different sports, genders, ages, and competitive levels in a sample of 1,047 athletes from five sports: handball, basketball, volleyball, athletics, and judo. The study employed the Brief Resilience Scale (BRS) to assess resilience levels, and the findings suggest important variations based on gender and age, but not on the sport type or competitive level.

More mentally resilient athletes cope better with the pain experienced, are more motivated to participate in recovery sessions (e.g., after an injury), manage to remain positive and emotionally more stable and overcome critical periods more quickly (Berceanu, 2024; Kaiseler et al., 2009). Psychological resilience influences athletes’ recovery time (and beyond) from concussions suffered on the field. Conversely, low resilience scores predict a more difficult recovery (Ernst et al., 2022), and are related to higher scores for depressive symptoms and anxiety during recovery (Bunt et al., 2021). Resilience has also been associated with better adaptation in individuals who have suffered brain injury (Neils-Strunjas et al., 2017).

According to the sports resilience meta-model (Gupta and McCarthy, 2022), disruptions will be smaller or larger in athletes, depending on how the biopsychosocial protective filter operates. Fletcher and Sarkar (2012) discuss positive thinking, confidence, motivation, focus, and perceived social support as essential factors in developing resilience, supporting athletes in the face of challenges. Under pressure, athletes may experience unsportsmanlike behaviors (Vansteenkiste et al., 2010), reduced self-esteem (Gagné et al., 2003), being, also, more prone to burnout (Tabei et al., 2012). In these conditions, athletes need to adapt to adversities on their “road” to great performance (Gould et al., 2002).

Most of the previous studies analysed resilience through the lens of a cognitive-behavioral approach, menawhile Hill et al. (2018) proposed a dynamics systems approach to understanding resilience in athletes. The authors argued that resilience should be seen as a process that evolves over time through the interaction of various factors, including psychological and physiological responses to adversity. They highlighted the importance of viewing resilience as dynamic rather than static phenomenon, emphasizing the role of fluctuations in performance and recovery.

Specifically, in martial arts and combat sports, resilience is a crucial trait that involves both mental and physical dimensions, shaping a practitioner’s capacity to overcome challenges, stay focused, and constantly improve. It is vital not only for mastering physical techniques but also for developing the mental toughness needed to excel in the discipline (Fletcher and Sarkar, 2012). In judo, Jo (2016) highlighted resilience’s potential to decrease exhaustion and distress. It seems that practice time and schooling level influence martial artists’ level of resilience (da Gama et al., 2018). Also, Moore et al. (2021) underlined the positive effects of martial arts-based interventions in developing resilience.

A key component of martial arts is physical resilience, as training often includes intense workouts, sparring, and repetitive drills that push the body to its limits. Practitioners must endure pain, fatigue, and occasional injuries, which require physical resilience to overcome. This is developed through regular practice, conditioning, and learning how to recover from physical strain. Martial artists focus on enhancing their strength, flexibility, endurance, and overall physical fitness to withstand these challenges (Fletcher and Sarkar, 2012). Equally important, if not more so, is mental resilience – the ability to cope with stress, frustration, and failure. Martial arts training is often designed to test a practitioner’s mental endurance. Practitioners encounter various challenges, such as mastering difficult techniques, facing defeat in sparring or competition, and overcoming self-doubt. Mental resilience enables them to push through these obstacles and stay focused on their goals, even in tough situations (Galli and Vealey, 2008). A key part of mental resilience is adopting a mindset of continuous improvement. Martial artists are encouraged to view setbacks as learning opportunities rather than failures. This growth mindset nurtures perseverance, driving individuals to persist in the face of challenges and remain determined to improve. Overcoming psychological barriers, such as the fear of failure or injury, is essential in building resilience. Not least, psychological resilience was explored in connection with the Big Five personality factors (Rawat et al., 2023) – athletes from Olympic combat sports (boxing, karate, fencing, taekwondo) being included in the sample.


1.1 The current study

The main aim of our study was to investigate psychological resilience in Olympic combat sports, according to gender, type of sport and sports performance. A secondary aim of our study was to verify if resilience predicts performance in combat sport athletes.


Objectives


	• Understanding the resilience level in athletes practicing striking combat sports (e.g., boxing, taekwondo);
	• Identifying the differences in psychological resilience between combat sport athletes, taking into consideration their performance;
	• Establishing the differences between sports and exploring gender-related associations, in the context of psychological resilience.


Hypotheses



H1: Investigation of psychological resilience shows sport-related differences, in Olympic combat sports.
H2: There are gender-related associations in terms of resilience, in combat sport athletes.
H3: Investigation of psychological resilience reveals significant differences between martial artists, according to sports performances level.
H4: Resilience predicts sports performance in Olympic combat sports.






2 Materials and methods


2.1 Participants

Eighty-four athletes practicing Olympic combat sports, affiliated to different sports clubs in Romania, participated in the study, 61 male and 23 female, aged 18–27 years (Mage = 20.6 years, SD = 4.26). Athletes were practicing Olympic combat sports, being systematically involved in training and competitions. Inclusion criteria were: ≥18 years old and minimum 2 years of competitive experience (Mcompetitive experience = 4.95 years, SD = 2.16). Also, the presence of the sport discipline in at least one of the last two Olympic Games: Tokyo, 2020, respectively Paris, 2024, represented an inclusion criterion in the research.

Considering sports experience and level: 26 combat sport athletes (30.95%) of which 9 female athletes obtained international performances (top ranks at World and/or European competitions); 31 athletes (36.9%) of which 7 female athletes registered National sports results (top ranks at national competitions), and 27 athletes (32.14%) of which 7 female athletes obtained Regional/ Local level results (at county level). Therefore, our athletes can be categorized as part of Tier 3, 4, and 5 (McKay et al., 2022). The convenience and the snowball sampling technique (Tashakkori and Teddlie, 2003) were used to identify the senior combat sport athletes.

The distribution of the participants among sport can be seen in Table 1.



TABLE 1 Distribution of study participants.
[image: Table depicting the distribution of male and female athletes across Olympic combat sports: Boxing, Karate, Taekwondo, and Fencing. Boxing has 24 athletes (21 male, 3 female), Karate 26 (18 male, 8 female), Taekwondo 16 (13 male, 3 female), and Fencing 18 (9 male, 9 female). Total athletes are 84, with an average age of 20.6 years.]



2.2 Measures and procedure

Psychological resilience was assessed with The Romanian adaptation of the Brief Resilience Scale (BRS). The BRS (in its Romanian adaptation) “revealed adequate fit-indexes,” and “suitable values were also obtained for reliability and convergent validity” (Alexe et al., 2022). BRS consists of six items (three direct scoring and three reverse scoring items), e.g., “I usually come through difficult times with little trouble” (direct scoring item), “I tend to take a long time to get over set-backs in my life” (reverse scoring item) (Smith et al., 2008). Answer options: 1 “Strongly Disagree,” 2 “Disagree,” 3 “Neutral,” 4 “Agree,” 5 “Strongly Agree.” The sum range from 6 to 30, and for the final score the sum is divided by six. The internal consistency/reliability for resilience in the present research, measured with McDonald’s omega (ω) was 0.74.

The questionnaire was carried out during the year 2024. The study was conducted in Romania via Google forms (Google LLC, Mountain View, CA, United States). Athletes practicing Olympic combat sports completed the BRS, including socio-demographic data, and regarding the highest sports performance obtained. The research is based on ex post facto design (Thomas and Nelson, 2001). We mention that 61 athletes (72.6%) completed the online questionnaire in the presence of the Romanian experimenters (athletes are, also, students at different physical education and sport faculties in Romania). These athletes were asked whether they know other athletes which meet the inclusion criteria in the study, and who practice Olympic combat sports (but not grappling Olympic combat sports, e.g., judo, wrestling). Therefore, another 31 answers were received after using the snowball sampling technique (the survey was anonymous). However, eight athletes were removed from the research because: two of them specified 1 year of competitive experience, three athletes mentioned that they were 17 years old at the time of testing, while three athletes had more than 38 years of age, which we considered to be a too long age gap in our sample. The results of the remained athletes (N = 84) were statistically processed. No incomplete questionnaires were received due to the mandatory fields when answering the questionnaire items.



2.3 Statistical analysis

IBM SPSS Statistics Version 27.0 (Armonk, NY, IBM Corp) and Jamovi (The Jamovi Project, 2024, Version 2.6) were used for the statistical analysis. In the case of analysis of variance Tukey post-hoc test was performed due to Levene’s test results for homogeneity of variants (p > 0.05). Variables do not deviate from normal distribution (Shapiro–Wilk test, p > 0.05), while Skewness and Kurtosis coefficients (in absolute value) < 2 (George and Mallery, 2010). The Goodman and Kruskal tau association was also used, following the recommendations of Argyrous (2005) – at least one variable being categorical, with Cramer’s V (effect size) range intervals (for 2 × 3 tables): 0.50 - strong association; 0.10 - weak association; 0.30 - moderate association (Nyberg et al., 2023). Not least, a binomial logistic regression was used, the effect size index (Nagelkerke R2) being interpreted as follows: 0.35 large effect size, 0.2 small, respectively 0.15 medium effect size (Cohen, 1992). The level of significance was set at p < 0.05 (for the null hypothesis to be rejected). The rationale for using binomial logistic regression is that the dependent variable/criterion (sports performance) is categorical and dichotomous (Christensen, 2005).




3 Results

Data were normally distributed, and the homogeneity condition was met (Levene’s test, p > 0.05), important assumptions for analysis of variance. We did not find sport-related differences in terms of psychological resilience (F = 1.66, p = 0.182, MBOXING = 3.92, MKARATE = 3.86, MTAEKWONDO = 4.21, respectively MFENCING = 4.02), Table 2 presents the descriptive statistics for sport.



TABLE 2 Descriptive statistics – type of sport.
[image: Table showing resilience scores for various sports. Boxing: 24 participants, mean 3.92, SD 0.445, SE 0.090. Karate: 26 participants, mean 3.86, SD 0.529, SE 0.103. Taekwondo: 16 participants, mean 4.21, SD 0.497, SE 0.124. Fencing: 18 participants, mean 4.02, SD 0.556, SE 0.131.]

Second, we investigated if there are gender-related associations in terms of resilience, in combat sport athletes. Goodman and Kruskal tau association test was used, the results for resilience representing the dependent variable (Table 3).



TABLE 3 Goodman and Kruskal tau association - directional measures.
[image: Table showing the association between gender and psychological resilience using Goodman and Kruskal tau values. Gender association: 0.211 (std. error 0.078, p < 0.01). Resilience dependent: 0.105 (std. error 0.040, p < 0.01). Crosstabulation data: Male athletes in the average resilience category number 13, slightly above average 21, and high scores 27. Female athletes have 15 in the average, 7 in slightly above average, and 1 in high scores. Total athletes: males 61, females 23. Source: Smith et al. (2008).]

Out of the 61 male combat sport athletes, 13 athletes (21.3%) registered average scores (between 3 and 3.69) in the case of psychological resilience, 21 (or 34.4%) obtained slightly above average values (between 3.7 and 4.3), while 27 athletes (44.2%) registered high scores (> 4.3). With respect to the 23 female combat sport athletes, 15 (65.2%) obtained average scores for resilience, 7 (30.4%) registered slightly above average values, and only one athlete registered a high score (see Table 3).

The Goodman and Kruskal tau association coefficient is 0.105, while the p < 0.01. A significant association was found between athletes’ gender and the results for psychological resilience. Cramer’s V coefficient is 0.46, highlighting a strong link between variables.

The existing differences between martial artists, according to sports performances, were, also, investigated using analysis of variance (F = 6.61, p = 0.002). Tukey post-hoc test was used (Table 4) and descriptive statistics for sports performance are presented in Table 5.



TABLE 4 Tukey post-hoc test – psychological resilience.
[image: Table comparing sports performance at international (I), national (N), and regional/local (R/L) levels. Mean difference and p-value are shown for each level comparison. I vs. N: 0.086 mean difference, 0.782 p-value. I vs. R/L: -0.355 mean difference, 0.024 p-value. N vs. R/L: -0.441 mean difference, 0.002 p-value.]



TABLE 5 Descriptive statistics – resilience level according to athletes’ sports performances level.
[image: Table showing resilience scores for different performance levels: International (I) with N=26, Mean=3.89, SD=0.438, SE=0.085; National (N) with N=31, Mean=3.81, SD=0.540, SE=0.097; Regional/Local (R/L) with N=27, Mean=4.25, SD=0.447, SE=0.086.]

Data analysis revealed significant differences between athletes having national and/or international sports performances and athletes having regional and/or local sports results (Table 4, p = 0.02, respectively p < 0.01). Elite combat sport athletes registered a slightly above average level of resilience (M = 3.89, SD = 0.438), while athletes with lower results in competitions obtained the highest scores (M = 4.25, SD = 0.447, see Table 5).

In the next phase, knowing that psychological resilience is specific to combat sport athletes having international and national performances, the extent to which resilience predicts sports performances was examined (n = 84). A binomial logistic regression was performed (Tables 6, 7).



TABLE 6 Binomial logistic regression analysis – psychological resilience.
[image: Table titled "Psychological resilience" with rows: Omnibus test with chi-square 11.913 and p-value 0.001, R² with 0.185, regional/local sports sensitivity 37%, international/national sports specificity 87.7%, overall accuracy 71.4%, and Hosmer and Lemeshow test chi-square 4.57 with p-value 0.712. R² is Nagelkerke R square.]



TABLE 7 Variables in the equation - binomial logistic regression (resilience).
[image: Statistical table showing variables, coefficients (B), standard errors (S.E.), Wald values, degrees of freedom (df), p-values, odds ratios (Exp(B)), and 95% confidence intervals for Exp(B). Variables listed are "Resilience" and "Constant" with corresponding data: for Resilience, B is -1.71, S.E. is 0.537, Wald is 10.121, df is 1, p is 0.001, odds ratio is 0.181, confidence interval is 0.063 to 0.519; for Constant, B is 7.668, S.E. is 2.221, Wald is 11.916, df is 1, p is 0.001, odds ratio is 2139.029.]

The Omnibus test checks the overall significance of the regression model - the model is significant (p < 0.01, Table 5). The p-value is 0.71 for the Hosmer and Lemeshow goodness of fit test, meaning that the prediction model is suitable in relation to the research data. The total percentage of correct classification is 71.4%. The effect size R2N = 0.185, highlighting a moderate to strong link between psychological resilience and sports performance.

In the case of athletes practicing Olympic combat sports, the results for resilience represent an important predictor of sports performance. A slightly above average value (at least 3.7, but lower than 4.3) for psychological resilience is associated with an increased likelihood of international and/or national performances in athletes. On the other hand, the highest scores for resilience were linked to a lower probability of achieving outstanding sports results.



4 Discussion

The aim of our study was to investigate psychological resilience in Olympic combat sports, according to type of sport, gender and sports performance. Also, we wanted to verify if resilience predicts sports performance in martial artists.

Our findings showed that combat sport athletes registered slightly above average results for resilience (Mode = 3.83) compared to normative data, meanwhile previous studies using BRS emphasized a mid-level of resilience in martial arts athletes (Patenteu et al., 2024; Kuçuk Kiliç, 2020). With regards of the type of sport no differences, in terms of psychological resilience, were found between the Olympic combat sports investigated (boxing, karate, fencing and taekwondo), the null hypothesis being accepted. Bingöl and Bayansaldüz (2016) also found no significant link between the practiced sports discipline (boxing, taekwondo, Muay Thai, wrestling) and the level of psychological resilience. Moreover, Blanco-García et al. (2021) using the Brief Resilience Scale (BRS) suggested no significant variations among sports.

Considering the differences in resilience between genders, our findings showed a significant association between combat sport athletes’ gender and the BRS scoring, with male athletes obtaining higher scores than female athletes (the null hypothesis was rejected). Similarly, a meta-analysis conducted by Gök and Koğar (2021) on gender differences in psychological resilience found that men consistently scored higher on resilience measures than women across a wide range of studies. This further reinforces the idea that gender-specific resilience interventions may be necessary to address these disparities. Not least, Blanco-García et al. (2021) underlined that the results considering psychological resilience were higher in males than in females (judo, athletics, handball, basketball and volleyball practitioners were investigated).

Psychological resilience is essential in sports field, a stress-generating environment (Mellalieu et al., 2009). But, can we talk about a level of resilience which facilitates performance in Olympic combat sports? In the present study, elite athletes with international and/or national sports experience registered a slightly above average level of resilience (between 3.7 and 4.3), while athletes with lower caliber (see McKay et al., 2022) obtained the highest scores. The fact that a slightly above average level of resilience, generally (according to the norms) is linked with a higher sports performance, while the highest values in the case of resilience are associated with lower sports results may be surprising. However, psychological resilience has a complex nature (Southwick et al., 2014), is operating at multiple levels involving characteristics such as optimism, self-efficacy, increased self-esteem (Connor and Davidson, 2003; Bonanno, 2004), and a higher level of optimism and self-esteem may also disrupt sports performance. As Patenteu et al. (2024) argued (referring to martial artists), optimism and too high level of self-confidence “experienced too early in competition, can reduce athletes’ fighting capacity, increasing the risk of injury” (p. 8). Pânișoară (2024) underlined two essential aspects of psychological resilience: (a) adversity, life situations that take us out of our comfort zone, and (b) solving the situation which helps the individual to integrate his/her experience (physical and mental) and adapt to the context. Taking into consideration the mentioned aspects, we can better understand the findings of the current study. Therefore, in the event of a defeat (and athletes with lower results in competitions have, in martial arts, more defeats on their record than those with outstanding sporting performances), athletes step out of their comfort zone, needing to be mentally and physically resilient (even more so in the event of an injury) to continue training and hope for superior results. More defeats in combat sports increase the likelihood of injury, so athletes (who have suffered more defeats) are more often out of their comfort zone, and resilience is needed to keep going. Interestingly, Patenteu et al. (2024) found a positive link between martial arts athletes’ resilience and aggression (Foul/violent play and Go-ahead factors). As the authors mentioned - “athletes who are more resilient tend to attack, to go forward no matter what (specific aspects of the Go-ahead factor), and also, these athletes who have set their sights on not giving up regardless of the obstacles encountered are more prone to unethical actions in sport” (Foul play factor), they may break rules and manifest a higher probability of violent behaviors. It seems that during low-level competitions in judo (athletes without outstanding results), a higher frequency of injuries was reported (Frey et al., 2004) and the time loss was between 21 and 29 days (Green et al., 2007), while the time loss (after injuries) during the Summer Olympic Games (London, 2012) was only 1–7 days (Engebretsen et al., 2013). In these conditions, resilience is essential in the process of injury rehabilitation (Neils-Strunjas et al., 2017; Codonhato et al., 2018) and can support the restoring of self-confidence which is in one’s ability to successfully perform and enables injured athletes to move beyond a mere return to sport to a return to high performance (Conti et al., 2019). Athletes having a high level of psychological resilience may be “better able to deal with obstacles, setbacks, and failure that come with sports competition” (Predoiu et al., 2023). However, there are studies emphasizing no significant association between injury severity and combat sport athletes’ performances (Patenteu et al., 2023). Also, it is worth mentioning that martial artists from striking combat sports (e.g., boxing, karate, taekwondo) “are significantly more resilient and score significantly higher on Foul (violent) play,” compared to athletes from grappling combat sports (jiu-jitsu, judo), being more willing to win at any cost and, at the same time, recover more easily after a difficult condition in life or in sports career (see Patenteu et al., 2024). Pedro (2016) finding revealed that engagement in combat sports (wrestlers were examined) and resilience are positively correlated. Engagement supposes effort, duration toward actions, intensity, enthusiasm (Skinner and Pitzer, 2012), but too much engagement, intensity, effort, and even enthusiasm (aspects positively linked with resilience) may, sometimes, impair performance. One can also think to theoretical models that linked arousal and performance (Yerkes and Dodson, 1908) which suggest the existence of an optimal level of activation to achieve peak performance. More recent approaches, such as the Individual Zone of Optimal Functioning (IZOF) model (Hanin, 2000), emphasize that the “ideal” emotional state is highly individualized, with idiosyncratic responses. In fact, a too low level of arousal can lead to poor stimulation and slow responses. On the other hand, an excessively high level of arousal can cause anxiety and a decrease in concentration. The IZOF model suggests that each athlete has a unique zone in which they perform at their best developing specific competences (Bertollo et al., 2016). Not least, it seems that persons with high resiliency better tolerate risky circumstances (McCleskey and Gruda, 2021), and that resilience predicts higher participation (Wardlaw et al., 2018). But a risky decision/ situation in combat sports does not necessarily mean a successful technical execution, instead may lead to injury and premature withdrawal from the competition.

Dahiya and Gupta (2021) found a high positive correlation between resilience and mental skills, respectively self-motivation, and a low positive link between resilience and athletic ability, character and emotional stability. Researchers used a self-reported instrument to measure the investigated dimensions (e.g., athletic ability, mental skills, character).

The results of the present study are all the more surprising considering that Hosseini and Besharat (2010) suggested that resilience was positively associated with sport achievement, psychological wellbeing, and negatively related with psychological distress (in the study most athletes practiced volleyball, basketball, football, running and swimming). Meggs et al. (2016) reported, also, that resilience influences sports performance directly and indirectly “through appraisal (i. e., interpretation of the stressor to be facilitative and non-threatening).” However, a positive interpretation of a stressful event can happen regardless of the athletes’ performance level, perhaps even more in the case of athletes aspiring to top performances, who may face more difficulties related to the training process (material base, financial aspects), compared to athletes who have already confirmed at international level. Interestingly (in line with our findings) – Meggs et al. (2016) argued that athletes having higher levels of resilience (in swimming) registered poorer performance than swimmers with lower levels of resilience. As authors mentioned – “one possible explanation […] is that the influence of psychological resilience (specifically protective factors) becomes less prominent in times of extreme physiological stress/adversity” (p. 172).

Even if in some studies it seems there is a consensus regarding the positive relation between psychological resilience and sports performance, there are, however, other studies showing divergent results. For example, no significant differences considering resilience were found between high-level athletes from individual or team sports and non-athlete university students (Boghrabadi et al., 2015). More than that, using the Brief Resilience Scale (the same tool used in the current research), Blanco-García et al. (2021) emphasized no significant differences on the level of resilience according to athletes’ competitive level (in handball, volleyball, basketball, judo and athletics). One can observe, therefore, certain contradictions regarding the relationship between resilience and sports performance, and when it comes to the relevance of resilience in different sports disciplines the findings are even more divergent. Reche-García et al. (2020) revealed that combat sport athletes have significantly higher levels of psychological resilience than the team or individual sports athletes, while other studies underlined no correlations between sport modality and athletes’ resilience levels (Bingöl and Bayansaldüz, 2016; Chacón-Cuberos et al., 2016).

The current study highlights, also, that in the case of athletes practicing Olympic combat sports, the results for resilience represent an important predictor of sports performance. More exactly, a slightly above average value for psychological resilience (between 3.7 and 4.3) is associated with an increased likelihood of international and/or national performance. On the other hand, the highest scores for resilience were linked to a lower probability to achieve top results.

To shed more and more light on combat sport practitioners’ resilience and how athletes bounce back following adversity, a tailored and multidisciplinary approach is required. Den Hartigh et al. (2022) emphasized (referring to resilience in sports) the necessity “to detect warning signals in the psychological and physiological data,” in athletes, using, for example, algorithms, sensors and/or apps. The technological integration into psychological skill training can lead to optimal consistent performances (Siekańska et al., 2021).


4.1 Limitations and directions for future research

Although our findings addressed gaps in the literature, regarding the link between psychological resilience and combat sport athletes’ performances, the current research has some limitations. First, the study was carried out only in Romania and the results could be different in another country or setting. Moreover, the sample size is not very large, and further studies could separately address the characteristics of each sport branch (e.g., boxing, fencing, etc.), a specific age and, also, each weight class in taekwondo or boxing, or each weapon in fencing (sword, foil, sword). The sample is unbalanced in terms of gender. However, there is a relatively equal distribution of female athletes when sports performance-related differences were investigated.

Considering the research design (ex post facto design), longitudinal research should delve deeper into investigating the observed relationships between psychological resilience and sports performance or athletes Caliber, in combat sports. In addition, athletes’ history of injuries (injury severity) could be considered in future studies, as well as variables such as nutrition, recovery, athletes’ exercise capacity and sleep quality. BRS can be applied taking into consideration a specific moment, for example before a competition, or immediately after a competition. Not least, athletes from grappling combat sports (e.g., Greco-Roman wrestling, freestyle wrestling, judo) should be, also, investigated, Olympic combat sports involving throws and immobilization of opponent’s body.




5 Conclusion

The current study emphasized that a slightly above average level of psychological resilience is associated with an increased likelihood of international and/or national performances in Olympic combat sports. On the other hand, high scores for resilience (> 4.3) were linked to a decreased probability of achieving outstanding sports results. Additionally, it was found a significant association between combat sport athletes’ gender and the results for psychological resilience, with male athletes obtaining higher scores than female athletes. No significant differences between the Olympic combat sports investigated (boxing, karate, fencing and taekwondo) were highlighted, in terms of resilience. The findings offer a valuable window into understanding psychological resilience in combat sports.
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Introduction: This study aimed to investigate differences in psychological resilience between women who participate in martial arts and those who do not, while also examining the influence of demographic and socioeconomic characteristics.
Methods: A total of 802 women voluntarily participated, including 407 martial arts practitioners (Muay Thai, kickboxing, boxing, or taekwondo) and 395 women who practiced Pilates. Data were collected via an online self-report questionnaire that included the Psychological Resilience Scale and a demographic information form. Statistical analyses were conducted using descriptive statistics, independent sample t-tests, and one-way ANOVA.
Results: Results showed that women engaged in martial arts demonstrated significantly higher levels of psychological resilience in the sub-dimensions of control (p < .01, d = 0.47) and challenge p < .01, d = 0.27) compared to non-practitioners. However, in the commitment sub-dimension, non-martial arts participants scored higher (p < .05, d = 0.35). Among martial artists, psychological resilience varied significantly based on age, experience of violence, and smoking status. Significant differences were found for non-martial artists according to age, educational attainment, and income level.
Discussion: These findings suggest that participation in martial arts may enhance specific dimensions of psychological resilience, especially in managing stress and embracing challenges. However, it may not necessarily foster higher commitment levels.

Keywords
 psychological resilience; women; violence; sport; martial arts


1 Introduction

Combat sports have recently gained significant popularity among adults and children. This rise in interest can be attributed to the numerous benefits of martial arts, such as self-defense skills, enhanced mental well-being, and the harmony between mind and body (Zetaruk et al., 2000). Disciplines such as karate, kickboxing, boxing, Muay Thai, and taekwondo have garnered particular attention due to their structured techniques and guiding principles. Beyond their physical aspects, martial arts cultivate self-confidence, self-discipline, and the ability to focus and act decisively in various situations (Koçak and Balçıkanlı, 2021; Zengi, 2019). Researchers have highlighted the positive impact of martial arts on both physical and psychological health, noting that engaging in such activities fosters emotional regulation, socialization, and stress reduction by influencing neurophysiological processes, including the release of serotonin, dopamine, and noradrenaline during physical exertion (Duclos et al., 2003; Washington and Karen, 2001; Malmisur and Schempp, 2004; Rudd, 2005; Dumitriu, 2012; Kılıç, 2013; Kılıç and Aslan, 2016; Kılıç and Arslan, 2018). Given the well-established link between sports participation and psychological well-being (Akçakoyun et al., 2010; Tekin, 2008; Pasco et al., 2011), it is essential to explore the role of martial arts in fostering resilience and personal growth.

In Turkey, gender-based discourse and socialization are essential in shaping women’s opportunities, behaviors, and access to various areas, including sports. Gender perception is shaped according to the cultural and psychological characteristics of the society in which one lives (Bora, 2012; Koca, 2018). The literature has reported that sports can be considered one of the areas where gender norms are the strictest (Kavasoğlu and Yaşar, 2016). From the specific to the general, it is stated that the differences in sports-related experiences, successes, and performance characteristics of female and male athletes cannot be explained only by biological sex differences (Argut and Çelik, 2018; Koivula, 2001; Yuksel, 2014). The effect of gender perception on sports participation is included in the literature (Alley and Hicks, 2005; Yi-Hsiu and Chen-Yueh, 2013). Studies have reported that participation in sports is related to gender conformity based on social beliefs and perceptions (Chalabaev et al., 2013; Hardin and Greer, 2009). Accordingly, while men are more likely to participate in sports considered masculine than women, women are more likely to participate in sports considered feminine than men (Yi-Hsiu and Chen-Yueh, 2013). In Turkey, gender roles cause women to be directed to certain sports branches and to be excluded from others. For example, it has been concluded that football, boxing, taekwondo and wrestling are more suitable for men; gymnastics, aerobics, dance and yoga are ideal for women, and participation in these activities is shaped similarly (Kavasoğlu and Yaşar, 2016; Chalabaev et al., 2013). In Turkey, gender discrimination is expressed as women being deprived of basic needs, experiencing inequality in accessing opportunities and resources, being subjected to violence, and being represented at low rates in politics and business life. In other words, gender discrimination includes not being able to participate in decision-making mechanisms, being deprived of public opportunities, living in unhealthy conditions, being obstructed in working life, being harassed or mistreated at work, and being deprived of joining a union (Çolak, 2011). Various civil society organizations and projects operate in Turkey to eliminate these inequalities. For example, the Association for Sports and Physical Activity for Women (KASFAD), the United Nations Women’s Unit (UN Women) and Fenerbahçe Sports Club are collaborating and carrying out projects aiming to achieve gender equality in and through sports (UN Women Regional Office for Europe and Central Asia, 2022). In Turkey, gender affects women’s participation and representation in sports in various ways. Our work will support the prevention of violence against women who are involved in self-defense sports despite the gender perspective, increasing the number of women who are engaged in self-defense sports, women’s participation in sports, investment in women in sports, making people more sensitive to gender, including men in the process and developing gender equality in and through sports.

One of the most pressing societal concerns today is violence against women (VAW), a pervasive global public health issue that significantly affects women’s physical, emotional, and social well-being (Süner et al., 2024; Ersöz, 2016; Eygü and Nacaksız, 2024). Statistics indicate that approximately 736 million women worldwide experience intimate partner violence at some point in their lives (Süner et al., 2024). The consequences of such violence are profound, leading to mental health disorders such as depression, post-traumatic stress disorder, and anxiety, as well as physical issues like obesity, sleep disorders, substance abuse, and increased vulnerability to chronic illnesses (Yount et al., 2011; Al-Modallal, 2016; Roos et al., 2017; Bosch et al., 2017; Mason et al., 2012). VAW is also a critical concern in Turkey, where it encompasses various forms of physical, psychological, economic, and sexual violence stemming from deeply rooted gender inequalities. While legal frameworks such as Law No. 6284 on the Protection of Family and Prevention of Violence Against Women have been established to address this issue, societal attitudes and cultural norms continue to shape its prevalence and perception. Research suggests that traditional gender roles, patriarchal structures, and honor-based cultural expectations contribute to both the normalization and underreporting of violence against women (Ünver et al., 2024). Given these societal dynamics, exploring mechanisms that can empower women and enhance their psychological resilience is essential.

The current study draws on the Resilience Model of Richardson (2002), which conceptualizes resilience as a dynamic reintegration process following exposure to adversity. According to this model, resilience emerges when individuals face disruptions to their biopsychospiritual equilibrium (e.g., trauma, stress, life difficulties). They then engage internal and external protective factors to restore or enhance their functioning. Martial arts, which promote discipline, self-regulation, and personal mastery, may act as a resilience-building environment by helping practitioners respond adaptively to challenges. However, few studies have examined how specific subdimensions of resilience such as commitment, control, and challenge are influenced by martial arts training in women, particularly in the context of VAW or psychosocial stressors.

Extensive research on psychological resilience exists, covering areas such as psychotherapy, self-confidence, stress-coping strategies, sports commitment, athlete identity, and the effects of psychoeducation programs (Walsh, 2015; Şahin and Güçlü, 2018; Machisa et al., 2018; Döklü, 2018; Robbins et al., 2018; Mandıralı, 2019; Karademir and Açak, 2019; Xu et al., 2022; Kıcalı, 2024; Öner, 2024; Kutlu, 2024; Aslan, 2024). While resilience has been examined in terms of various factors, the role of sports (Hartmann et al., 2022), especially martial arts, has received limited attention in resilience research. Psychological resilience is a multidimensional and culturally influenced construct encompassing problem-solving abilities, self-regulation, determination, empathy, and an internal locus of control (Botou et al., 2017; Gürgan, 2006; Arslan and Ayas, 2019). Highly resilient individuals are adept at overcoming difficulties and demonstrate adaptability, strong self-efficacy, and openness to social support. Given these characteristics, martial arts may be a powerful tool for enhancing psychological resilience. In addition to martial arts participation, the study investigates the role of demographic and behavioral factors (e.g., age, income, education, and smoking) in shaping resilience. Prior studies have shown that smoking may co-occur with reduced coping ability or be used maladaptively to manage stress (Li et al., 2021). At the same time, higher income and educational attainment are often associated with stronger social support networks and psychological stability (Patel et al., 2018). This study aims to (1) compare the psychological resilience levels of women who practice martial arts with those who do not and (2) examine the impact of demographic factors (age, education level, income level, and smoking status) on resilience levels. The following research questions were examined within the scope of the study:


RQ1: Is there a significant difference in psychological resilience levels between female participants who practice martial arts and those who do not?
RQ1a: Does the difference in psychological resilience between martial arts practitioners and non-practitioners vary by education level?
RQ1b: Does the difference in psychological resilience between martial arts practitioners and non-practitioners vary by income level?
RQ1c: Does the difference in psychological resilience between martial arts practitioners and non-practitioners vary by smoking status?
RQ1d: Does the difference in psychological resilience between martial arts practitioners and non-practitioners vary by age?
RQ1e: Does the difference in psychological resilience between martial arts practitioners and non-practitioners vary by the type of violence experienced?


The resilience model is presented in Figure 1.

[image: Flow chart illustrating the process from stressors, adversity, and life events impacting biopsychospiritual homeostasis, leading to disruption. Reintegration is influenced by protective factors, resulting in four outcomes: resilient reintegration, reintegration back to homeostasis, reintegration with loss, and dysfunctional reintegration.]

FIGURE 1
 The resilience model.




2 Materials and methods


2.1 Data collection

The Ethics Committee of Erciyes University, Social and Human Sciences Unit approved the study on 24/09/2024 (Application No. 427). The research population consists of women attending martial arts training courses in Turkey. The sample comprised female participants over the age of 18, selected through convenience sampling. This non-probability method allowed the researchers to recruit participants who were readily accessible and met the basic inclusion criteria relevant to the study’s objectives (Büyüköztürk et al., 2012; Karasar, 2016). Gym owners and martial arts training centers were contacted to recruit participants, and approximately 110 centers agreed to facilitate the study. With the approval of gym managers, the study’s purpose and objectives were explained to potential participants. A total of 407 women who met the eligibility criteria voluntarily participated. Additionally, a comparison group of 395 women who practiced Pilates for at least 3 years and had no health issues was included in the study.

Data was collected online using social web-based applications such as WhatsApp and email. Surveys were administered through Google Forms,1 ensuring accessibility and ease of completion. Participants were informed about the study’s nature, objectives, and confidentiality. All responses were anonymous, and no personally identifiable information (e.g., names, IP addresses, or contact details) was collected. Google Forms was set to not collect email addresses, ensuring that data remained anonymous. They were assured that their data would be used solely for research purposes and that they could withdraw their participation at any stage, even after submitting the survey. Informed consent was obtained electronically before participation. The researcher provided clear instructions on completing the study, explained the rating scale, and addressed any participant queries. Although the survey was not time-restricted, participants typically took 8–10 min to complete. Responses were reviewed for completeness upon submission, and any inconsistencies, such as double-marked answers, were identified and addressed. Participants were not offered any compensation for their participation but were thanked for their time and voluntary contribution to the study. Data collection took place from September 2024 to January 2025. For the data collection procedure, see Figure 2.

[image: Flowchart illustrating the research process in three steps. Step 1: Literature review and population sample selection, involving 802 female athletes in Turkey. Step 2: Formation of volunteer groups considering gender, martial arts involvement, health, and willingness to participate. Step 3: Data collection using demographic forms and psychological resilience scales in surveys. Each step is represented with icons and colors: green for literature review, blue for volunteer formation, and orange for data collection.]

FIGURE 2
 Flow chart of sample selection and procedure.


To ensure an adequate sample size, a G*Power analysis was conducted. It determined that a minimum of 420 participants (210 martial arts practitioners and 210 Pilates practitioners) were required for the study, with a statistical power of 0.80, an effect size of 0.5, and an error margin of 0.05 (Figure 3). Given the final sample size, the study meets the necessary statistical requirements (Sezgin, 2012).

[image: Line graph showing the relationship between effect size and power in a t-test for two independent means. X-axis represents power, ranging from 0.6 to 0.95, and Y-axis represents effect size, ranging from 0.3 to 0.5. Red line with circular markers indicates a positive correlation. Parameters include two tails, alpha error probability of 0.05, equal allocation ratio, and total sample size of 210.]

FIGURE 3
 G*Power analyses.




2.2 Inclusion criteria

Participants in this study must meet the following criteria: they must be female and aged 18 years or older. They must be actively involved in at least one of the following martial arts disciplines: Muay Thai, kickboxing, boxing, or taekwondo. Additionally, participants were required to have at least 3 years of amateur martial arts experience. This duration was chosen based on previous literature suggesting that long-term engagement in physical activity is positively associated with psychological resilience and emotional well-being (Kim et al., 2023; Arida and Teixeira-Machado, 2021). Participants must not have any current health conditions or physical impairments that would prevent their participation in martial arts training or the research study. Furthermore, participants must have experienced at least one form of violence—whether physical, verbal, economic, emotional, or sexual—during their lifetime, which is essential for addressing the relationship between martial arts training and resilience in the context of violence.



2.3 Measures


2.3.1 Demographic information form


	The researcher developed a structured demographic information form to collect key participant details, including age, education level, income level, and other relevant socio-demographic variables.





2.3.2 Exposure to violence

In this study, exposure to violence was self-reported by the participants through a survey that included questions regarding their experiences with different forms of violence (e.g., physical, emotional, economic). Participants participated in the study by stating that they had been subjected to violence, according to their statements.



2.3.3 Psychological Resilience Scale

The Psychological Resilience Scale developed by Işık (2016) is a 21-item, 5-point Likert-type measurement tool designed to assess individuals’ psychological hardiness. The scale is grounded in Kobasa’s theoretical framework of hardiness and comprises three core sub-dimensions: challenge, commitment, and control. Each item is rated on a scale from 1 (strongly disagree) to 5 (strongly agree), with higher scores indicating greater psychological resilience (Işık, 2016).

The challenge sub-dimension (items 7, 8, 9, 13, 14, 16, and 17) evaluates an individual’s tendency to view stressors and adversities as opportunities for personal growth and development. Individuals scoring high in this domain are more likely to perceive difficult circumstances not as threats, but as stimulating challenges that foster learning and adaptation.

The commitment sub-dimension (items 1, 2, 3, 5, 6, 18, and 21) measures the extent to which individuals are engaged with and committed to their goals, values, and responsibilities, even under challenging conditions. This component reflects a sense of purpose and persistence in the face of adversity.

The control sub-dimension (items 4, 10, 11, 12, 15, 19, and 20) assesses individuals’ perceived ability to influence and regulate events in their lives. It reflects a sense of internal locus of control and confidence in one’s problem-solving capacities. Items 2 and 15 are reverse-scored to minimize response bias and promote more accurate evaluation of psychological constructs.

The Cronbach alpha coefficient for the whole scale was found to be. 76, whereas the values of Cronbach alpha coefficient for dimension factors of the scale ranged between 0.62 and 0.74. The findings of the study revealed that the scale was a valid and reliable instrument for measuring psychological hardiness personality trait.

To establish the construct validity of the scale, both exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were performed. EFA results revealed a three-factor structure consistent with theoretical expectations, with all 21 items loading significantly onto one of the three dimensions. Based on factor loadings and conceptual alignment, these factors were named commitment, control, and challenge. The cumulative variance explained by the three factors indicated that the scale adequately captured the multidimensional nature of psychological resilience.

Following EFA, CFA was conducted to test the fit of the three-factor model. The CFA results confirmed the model’s suitability, with acceptable goodness-of-fit indices supporting the scale’s factorial structure. Additionally, item discrimination analyses were conducted using independent samples t-tests comparing the upper 27% and lower 27% scoring groups. Statistically significant differences were observed for all items (p < 0.05), indicating strong item-level discrimination and supporting the scale’s ability to differentiate between individuals with high and low levels of psychological resilience.

Overall, the findings of the study provide robust evidence for the scale’s reliability and validity as an instrument for assessing psychological resilience traits in individuals. The scale offers a theoretically grounded, psychometrically sound tool suitable for use in both research and applied settings, including educational, clinical, and organizational contexts.

The goodness-of-fit indices of the Psychological Resilience Scale are presented in Table 1.


TABLE 1 Goodness-of-fit indices of the psychological resilience scale.


	χ2
	df
	χ2/df
	RMR
	CFI
	GFI
	RMSEA

 

 	226.32 	82 	2.76 	0.06 	0.91 	0.89 	0.06




 

In the present study, the scale demonstrated adequate internal consistency. The overall Cronbach’s alpha coefficient for the entire scale was calculated as 0.76, indicating a reliable level of internal consistency. Sub-dimension reliability coefficients were found to be 0.81 for challenge, 0.75 for commitment, and 0.89 for control, all of which suggest satisfactory to high internal reliability.




2.4 Statistical analysis

We first examined the data distribution using the Kolmogorov–Smirnov test and reviewed the skewness and kurtosis values to determine the appropriate statistical tests for the data analysis. According to George and Mallery (2003), values within the ±2 range are acceptable for meeting the normality assumption. Our skewness and kurtosis values fell within these acceptable limits (see Table 2), indicating that the data approximately follows a normal distribution. Before proceeding with the analyses, we conducted a G*Power analysis to determine the required sample size to achieve sufficient statistical power for detecting meaningful differences between groups. The power analysis indicated that our sample size was adequate to detect medium-sized effects at a significance level of p < 0.05 with a power of 0.80.


TABLE 2 Descriptive statistics and frequency values.


	
	Martial arts athlete
	Not a martial arts athlete



	Variable
	Category
	n
	%
	n
	%

 

 	Income level 	20.000 and below 	146 	35.9 	149 	37.7


 	20,001–30,000 	60 	14.7 	48 	12.2


 	30,001–40,000 	87 	21.4 	85 	21.5


 	40,001–50,000 	61 	15 	59 	14.9


 	50,001 and above 	53 	13 	54 	13.7


 	Age 	18–21 	124 	30.5 	126 	31.9


 	22–24 	153 	37.6 	140 	35.4


 	25–27 	74 	18.2 	63 	15.9


 	28–31 	56 	13.8 	66 	16.7


 	Education level 	High school 	102 	25.1 	75 	19


 	University 	248 	60.9 	263 	66.6


 	College 	57 	14 	57 	14.4


 	Smoking status 	Yes 	121 	29,7 	121 	30.6


 	No 	286 	70,3 	274 	69.4


 	Type of violence 	Physically 	129 	31.7 	99 	25.1


 	Oral 	158 	38.8 	147 	37.2


 	Emotional 	48 	11.8 	76 	19.2


 	Economic 	48 	11.8 	42 	10.6


 	Sexual 	24 	5.9 	31 	7.8


 	Branch 	Kickboxing 	99 	24.3 	Pilates


 	Boxing 	104 	25.6


 	Muay Thai 	96 	23.6


 	Taekwondo 	108 	26.5


 	Total 	407 	395




 

We calculated Cronbach’s alpha for the psychological resilience scale and its subscales for reliability. Cronbach’s alpha for the overall scale was 0.84, indicating good internal consistency. To assess differences between groups, we applied t-tests for two-group comparisons and one-way ANOVA for comparing more than two groups. When significant results were found in the ANOVA, we conducted post-hoc pairwise comparisons using the LSD (Least Significant Difference) test to identify which specific group differences contributed to the overall significant effect. Additionally, we reported effect sizes (Cohen’s d for t-tests and partial eta squared for ANOVA) to provide an understanding of the magnitude of the differences between groups. Effect sizes were interpreted based on Cohen’s conventions: small (d = 0.20 or partial eta squared = 0.01), medium (d = 0.50 or partial eta squared = 0.06), and large (d = 0.80 or partial eta squared = 0.14). All analyses were performed using IBM SPSS Statistics 27, and the significance level for all tests was set at p < 0.05.




3 Results


3.1 Descriptive statistics and frequency values

Table 2 presents the descriptive statistics and frequency distribution for various demographic variables. Regarding income level, 35.9% of martial arts practitioners earn 20,000 TL or below, compared to 37.7% of non-practitioners. A similar trend is observed in higher income brackets, with 13% of martial arts participants and 13.7% of non-practitioners earning 50,000 TL or more. The age distribution shows that the largest group of martial arts practitioners (37.6%) is between 22 and 24 years old, followed by 30.5% aged 18 to 21. Non-practitioners show a similar trend, with 31.9% in the 18–21 age range and 35.4% between 22 and 24. Regarding education level, 60.9% of martial arts participants hold a university degree, while 66.6% of non-practitioners have the same level of education. Interestingly, 25.1% of martial arts participants have a high school education compared to 19% of non-practitioners. Concerning smoking status, 29.7% of martial arts participants smoke, which is nearly identical to 30.6% of non-practitioners who reported smoking. In terms of exposure to violence, martial arts practitioners report higher levels of physical violence (31.7%) compared to non-practitioners (25.1%). Verbal violence is reported by 38.8% of martial arts participants and 37.2% of non-practitioners. Emotional violence is reported by 11.8% of martial arts participants and 19.2% of non-practitioners. Finally, martial arts practitioners report engagement in various disciplines, with 24.3% participating in kickboxing, 25.6% in boxing, 23.6% in Muay Thai, and 26.5% in taekwondo.



3.2 Normality distribution and reliability

Table 3 presents the normality distributions and reliability for the psychological resilience scores of female participants who do and do not practice martial arts. The data are reported across three sub-dimensions of psychological resilience: Commitment, Control, and Challenge. For participants who engage in martial arts, the mean score for Commitment was 18.36 (SD = 2.31), skewness of 0.017 and kurtosis of 0.474, indicating that the distribution is nearly symmetrical and slightly platykurtic. The Control sub-dimension had a mean score of 21.96 (SD = 2.54), skewness of 0.265, and kurtosis of 0.479, suggesting a slight positive skew but still close to a normal distribution. The Challenge sub-dimension showed a mean score of 21.83 (SD = 3.22), skewness of −0.258, and kurtosis of 0.158, indicating a slightly negative skew and a near-normal distribution. For participants who do not engage in martial arts, the Commitment sub-dimension had a mean score of 19.26 (SD = 2.81), with skewness of 0.297 and kurtosis of 0.253, suggesting a moderately positive skew and a nearly normal distribution. The mean score for the Control sub-dimension was 20.82 (SD = 2.30), with skewness of 0.048 and kurtosis of −0.181, indicating a near-normal distribution with a slight negative kurtosis. Finally, the Challenge sub-dimension had a mean score of 20.90 (SD = 3.56), skewness of 0.155, and kurtosis of −0.123, showing a slightly positive skew and a near-normal distribution.


TABLE 3 Normality distributions and reliability scores of psychological resilience for female participants who do and do not do martial arts.


	Martial arts status
	Scale sub-dimension
	
N

	Min
	Max
	M
	SD
	Skewness
	Kurtosis
	Cronbach’s alpha

 

 	Yes 	Commitment 	407 	12.00 	26.00 	18.36 	2.310 	0.017 	0.474 	0.752


 	Control 	407 	16.00 	29.00 	21.96 	2.535 	0.265 	0.479 	0.892


 	Challenge 	407 	13.00 	28.00 	21.830 	3.216 	−0.258 	0.158 	0.812


 	No 	Commitment 	395 	12.00 	27.00 	19.26 	2.814 	0.297 	0.253 	0.710


 	Control 	395 	16.00 	26.00 	20.82 	2.295 	0.048 	−0.181 	0.845


 	Challenge 	395 	13.00 	28.00 	20.90 	3.564 	0.155 	−0.123 	0.774




 

Cronbach’s alpha values for each sub-dimension indicate good internal consistency across the resilience measures, with the Commitment, Control, and Challenge sub-dimensions for both groups having alpha values ranging from 0.710 to 0.892. These values suggest that the scales have acceptable to excellent reliability across both groups of participants.



3.3 Differences in psychological resilience scores between martial arts practitioners and non-practitioners

The comparison of psychological resilience scores between female participants who do and do not practice martial arts revealed statistically significant differences across all three sub-dimensions: commitment, control, and challenge (p < 0.01 for all). Surprisingly, non-martial arts participants scored higher on the commitment sub-dimension (M = 19.26, SD = 2.81) compared to those who practice martial arts (M = 18.36, SD = 2.31), with a small effect size (Cohen’s d = 0.35). This finding contrasts with the common assumption that martial arts training enhances psychological resilience across all dimensions. It may suggest that individuals not involved in martial arts may rely more on intrinsic motivation or personal routines unrelated to physical discipline. However, further qualitative or longitudinal research is needed to explore this interpretation.

In contrast, participants involved in martial arts showed significantly higher scores on the control (M = 21.96) and challenge (M = 21.83) dimensions than non-practitioners. The effect size was moderate for control (Cohen’s d = 0.47) and trim for the challenge (Cohen’s d = 0.27), indicating that martial arts training may contribute more strongly to enhancing one’s ability to regulate behavior and perceive stressful situations as growth opportunities. These results suggest that participation in martial arts is associated with improved resilience in managing challenges and maintaining control. However, the unexpected finding on commitment underscores the need for deeper investigation into how various forms of activity, including non-physical domains, contribute to different aspects of resilience (Table 4).


TABLE 4 Comparison of psychological resilience scores based on martial arts participation.


	Scale sub-dimension
	Martial arts status
	
N

	M
	SD
	t
	F
	
p

	Cohen’s d

 

 	Commitment 	Yes 	407 	18.36 	2.31 	−4.99 	14.74 	0.002 	0.35


 	No 	395 	19.26 	2.81 	


 	Control 	Yes 	407 	21.96 	2.53 	6.67 	1.83 	0.005 	0.47


 	No 	395 	20.82 	2.29 	


 	Challenge 	Yes 	407 	21.83 	3.21 	3.84 	2.80 	0.007 	0.27


 	No 	395 	20.90 	3.56 	





*p < 0.05, **p < 0.01; Cohen’s d = 0.20 = Small effect, 0.50 = Medium effect, 0.80 or higher = Large effect.
 



3.4 Comparison of psychological resilience scores of participants according to age

A comparison of psychological resilience scores by age group for martial arts practitioners and non-practitioners across the Commitment, Control, and Challenge sub-dimensions was conducted. For Commitment, no significant age differences were observed for martial arts practitioners [F(3, 407) = 0.440, p = 0.724]. However, for non-practitioners, significant differences were found [F(3, 395) = 2.704, p = 0.04, η2 = 0.020], with the 25–27 age group scoring higher than the 18–21 age group (p = 0.020). In Control, martial arts practitioners showed significant differences [F(3, 407) = 0.4309, p = 0.00, η2 = 0.031], with the 22–24 age group scoring higher than the 25–27 (p = 0.031) and 28–31 age groups (p = 0.022). Non-practitioners also exhibited significant differences [F(3, 395) = 2.996, p = 0.03, η2 = 0.022], with the 22–24 age group scoring higher than the 18–21 age group (p = 0.022). For Challenge, significant differences were found for both groups. Martial arts practitioners showed differences [F(3, 407) = 3.500, p = 0.01, η2 = 0.025], with the 18–21 age group scoring higher than the 22–24 age group (p = 0.025). Non-practitioners also displayed significant differences [F(3, 395) = 3.500, p = 0.01, η2 = 0.026], with the 18–21 age group scoring higher than the 22–24 age group (p = 0.026). These findings indicate that age affects resilience scores, especially for non-practitioners, with martial arts practitioners showing more consistent resilience scores across age groups (Table 5).


TABLE 5 Comparison of psychological resilience scores of participants according to age.


	Martial arts status
	Scale sub-dimension
	Age
	
N

	M
	SD
	F
	
p

	Lsd
	η2

 

 	Yes 	Commitment 	18–21a 	124 	18.39 	1.74 	0.440 	0.724 	 	


 	22–24b 	153 	18.20 	2.68 	 	


 	25–27c 	74 	18.51 	2.31 	 	


 	28–31d 	56 	18.51 	2.33 	 	


 	Control 	18–21a 	124 	21.61 	2.21 	0.4309 	0.003 	b*a 	


 	22–24b 	153 	22.54 	2.83 	b*c 	0.031


 	25–27c 	74 	21.59 	2.23 	b*d 	


 	28–31d 	56 	21.67 	2.49 	d*a 	


 	Challenge 	18–21a 	124 	22.59 	3.30 	3.500 	0.001 	a*b 	0.025


 	22–24b 	153 	21.44 	3.14 	a*c 	


 	25–27c 	74 	21.63 	3.30 	a*d 	


 	28–31d 	56 	21.44 	2.86 	c*b 	


 	No 	Commitment 	18–21a 	126 	19.40 	2.75 	2.704 	0.04 	c*a 	0.020


 	22–24b 	140 	19.39 	2.83 	c*b 	


 	25–27c 	63 	19.63 	2.63 	c*d 	


 	28–31d 	66 	18.39 	2.95 	b*d 	


 	Control 	18–21a 	126 	20.71 	2.11 	2.996 	0.03 	b*a 	


 	22–24b 	140 	21.26 	2.41 	b*c 	0.022


 	25–27c 	63 	20.57 	2.19 	c*d 	


 	28–31d 	66 	20.36 	2.34 	a*c 	


 	Challenge 	18–21a 	126 	20.86 	3.69 	3.500 	0.01 	b*a 	0.026


 	22–24b 	140 	21.47 	3.46 	b*c 	


 	25–27c 	63 	20.92 	3.82 	b*d 	


 	28–31d 	66 	19.77 	3.01 	 	





*p < 0.05, **p < 0.01, η2 = 0.01 = Small effect 0.06 = Medium effect 0.14 = Large effect. Bold values indicate statistically significant results (p < 0.05). Different lowercase letters (a, b, c, d) next to group means indicate statistically significant differences between those groups based on post hoc LSD tests (p < 0.05). Groups sharing the same letter are not significantly different.
 



3.5 Comparison of psychological resilience scores of participants according to the education level

No significant differences were found in Commitment scores across education levels for martial arts practitioners [F(2, 407) = 2.724, p = 0.06]. However, for non-practitioners, significant differences were observed in Commitment [F(2, 395) = 3.964, p = 0.02, η2 = 0.020]. Post-hoc comparisons revealed that participants with a college education scored significantly lower than those with undergraduate education (p = 0.02) and high school education (p = 0.020). In Control, for non-practitioners, significant differences were found [F(2, 395) = 3.670, p = 0.02, η2 = 0.018]. Post-hoc tests revealed that participants with a college education scored significantly higher than those with a high school education (p = 0.018). For Challenge, non-practitioners showed significant differences [F(2, 395) = 5.943, p = 0.00, η2 = 0.029]. Post-hoc analyses showed that participants with high school education scored significantly lower than those with undergraduate education (p = 0.029) and college education (p = 0.029) (Table 6).


TABLE 6 Comparison of psychological resilience scores of participants according to the education level variable.


	Martial arts status
	Scale sub-dimension
	Education level
	
N

	M
	SD
	F
	
p

	LSD
	η2

 

 	Yes 	Commitment 	High schoola 	102 	17.95 	2.30 	2.72 	0.06 	 	


 	Collegeb 	57 	18.78 	1.97 	 	


 	Undergraduatec 	248 	18.43 	2.36 	 	


 	Control 	High schoola 	102 	22.02 	3.01 	0.36 	0.69 	 	


 	Collegeb 	57 	21.70 	2.03 	 	


 	Undergraduatec 	248 	22.00 	2.42 	 	


 	Challenge 	High schoola 	102 	21.47 	3.29 	0.91 	0.40 	 	


 	Collegeb 	57 	22.08 	2.97 	 	


 	Undergraduatec 	248 	21.91 	3.23 	 	


 	No 	Commitment 	High schoola 	75 	19.30 	3.52 	3.96 	0.02 	c*a 	0.020


 	Collegeb 	57 	18.31 	3.08 	c*b 	


 	Undergraduatec 	263 	19.46 	2.47 	a*b 	


 	Control 	High schoola 	75 	20.18 	2.27 	3.67 	0.02 	b*a 	0.018


 	Collegeb 	57 	21.01 	2.64 	b*c 	


 	Undergraduatec 	263 	20.96 	2.19 	c*a 	


 	Challenge 	High schoola 	75 	19.66 	4.14 	5.94 	0.008 	c*a 	0.029


 	Collegeb 	57 	20.94 	4.13 	c*b 	


 	Undergraduatec 	263 	21.25 	3.16 	b*a 	





*p < 0.05, **p < 0.01, η2 = 0.01 = Small effect, 0.06 = Medium effect, 0.14 = Large effect. Bold values indicate statistically significant results (p < 0.05). Different lowercase letters (a, b, c, d) next to group means indicate statistically significant differences between those groups based on post hoc LSD tests (p < 0.05). Groups sharing the same letter are not significantly different.
 



3.6 Comparison of psychological resilience scores of participants according to the income level

For non-practitioners, significant differences were observed in Commitment [F(4, 395) = 9.592, p = 0.00, η2 = 0.090]. Participants with higher income levels scored significantly higher than those with lower ones. In Control, significant differences were found for non-practitioners [F(4, 395) = 3.134, p = 0.01, η2 = 0.031]. Participants with higher income levels scored significantly higher than those with lower ones. For Challenge, non-practitioners showed significant differences [F(4, 395) = 3.428, p = 0.00, η2 = 0.034]. Participants with lower income levels scored significantly higher than those with higher ones. For martial arts practitioners, significant differences were found in Challenge [F(4, 407) = 2.325, p = 0.05, η2 = 0.023]. Participants with lower income levels scored significantly higher than those with higher (Table 7).


TABLE 7 Comparison of psychological resilience scores of participants according to the income level.


	Martial arts status
	Psychological resilience
	Income Level
	
N

	M
	SD
	F
	
p

	LSD
	η2

 

 	Yes 	Commitment 	20,000 and belowa 	146 	18.49 	2.28 	0.61 	0.65 	 	


 	20,001–30,000b 	60 	18.38 	1.87 	 	


 	30,001–40,000c 	87 	18.21 	2.24 	 	


 	40,001–50,000d 	61 	18.54 	2.39 	 	


 	50,001 and abovee 	53 	18.00 	2.81 	 	


 	Control 	20,000 and belowa 	146 	21.97 	2.70 	1.11 	0.34 	 	


 	20,001–30,000b 	60 	22.56 	3.03 	 	


 	30,001–40,000c 	87 	21.82 	2.40 	 	


 	40,001–50,000d 	61 	21.80 	2.01 	 	


 	50,001 and abovee 	53 	21.69 	2.12 	 	


 	Challenge 	20,000 and belowa 	146 	22.43 	3.04 	2.32 	0.05 	a*b 	


 	20,001–30,000b 	60 	21.58 	3.16 	a*c 	0.023


 	30,001–40,000c 	87 	21.37 	2.89 	a*d 	


 	40,001–50,000d 	61 	21.26 	3.53 	a*e 	


 	50,001 and abovee 	53 	21.83 	3.66 	b*c 	


 	No 	Commitment 	20,000 and belowa 	149 	19.71 	2.75 	9.59 	0.004 	e*a 	0.090


 	20,001–30,000b 	48 	18.04 	2.18 	a*b 	


 	30,001–40,000c 	85 	18.25 	2.57 	e*c 	


 	40,001–50,000d 	59 	19.40 	2.68 	e*d 	


 	50,001 and abovee 	54 	20.55 	3.12 	a*d 	


 	Control 	20,000 and belowa 	149 	20.70 	1.98 	3.13 	0.01 	d*a 	0.031


 	20,001–30,000b 	48 	20.93 	2.52 	d*b 	


 	30,001–40,000c 	85 	20.43 	2.56 	d*c 	


 	40,001–50,000d 	59 	21.72 	2.39 	d*e 	


 	50,001 ve üzerie 	54 	20.70 	2.12 	a*c 	


 	Challenge 	20,000 and belowa 	149 	21.71 	3.35 	3.42 	0.007 	a*b 	0.034


 	20,001–30,000b 	48 	20.77 	3.15 	a*c 	


 	30,001–40,000c 	85 	20.12 	4.02 	a*d 	


 	40,001–50,000d 	59 	20.62 	3.94 	a*e 	


 	50,001 and abovee 	54 	20.35 	2.8 	 	





*p < 0.05, **p < 0.01, η2 = 0.01 = Small effect, 0.06 = Medium effect, 0.14 = Large effect. Bold values indicate statistically significant results (p < 0.05). Different lowercase letters (a, b, c, d) next to group means indicate statistically significant differences between those groups based on post hoc LSD tests (p < 0.05). Groups sharing the same letter are not significantly different.
 



3.7 Comparison of psychological resilience scores of participants according to smoking status

Smoking behavior was examined in this study as it is often considered a maladaptive coping mechanism, which may be inversely related to psychological resilience. For martial arts practitioners, significant differences were observed in the Control sub-dimension of resilience [F(1, 406) = 3.375, p = 0.02, Cohen’s d = 0.23], with smokers scoring significantly lower than non-smokers. This suggests that martial artists who avoid smoking may exhibit stronger control over their responses to stress and adversity. However, for non-practitioners, no significant differences were found in the Commitment, Control, or Challenge sub-dimensions based on smoking status (Table 8). These results support the notion that long-term engagement in martial arts, combined with healthier lifestyle choices, may contribute to enhanced psychological resilience.


TABLE 8 Comparison of psychological resilience scores of participants according to smoking status.


	Martial arts status
	Scale
	Smoking status
	
N

	M
	SD
	F
	
p

	t
	Cohen’s d

 

 	Yes 	Commitment 	Yes 	121 	18.50 	2.20 	0.441 	0.41 	0.881 	


 	No 	286 	18.30 	2.35


 	Control 	Yes 	121 	21.54 	2.09 	3.375 	0.02 	–2.197 	0.23


 	No 	286 	22.14 	2.68


 	Challenge 	Yes 	121 	21.84 	3.18 	0.000 	0.95 	0.051 	


 	No 	286 	21.82 	3.23


 	No 	Commitment 	Yes 	121 	19.55 	3.18 	13.386 	0.18 	1.34 	


 	No 	274 	19.14 	2.62


 	Control 	Yes 	121 	20.88 	2.12 	0.797 	0.74 	0.324 	


 	 	274 	20.80 	2.37


 	Challenge 	Yes 	121 	20.61 	2.98 	11.830 	0.27 	−1.102 	


 	No 	274 	21.04 	3.79





*p < 0.05, **p < 0.01, Cohen’s d = 0.20 = Small effect, 0.50 = Medium effect, 0.80 or higher = Large effect. Bold values indicate statistically significant results (p < 0.05).
 



3.8 Comparison of participants’ psychological resilience scores according to the type of violence

For non-practitioners, significant differences were observed in the Commitment scores [F(4, 397) = 25.430, p = 0.00, η2 = 0.207], with participants exposed to sexual violence scoring significantly higher than those exposed to physical, moral, emotional, and economic violence. Similarly, for Control, significant differences were found [F(4, 397) = 3.311, p = 0.01, η2 = 0.033], with participants exposed to physical violence scoring significantly lower than those exposed to emotional violence. For Challenge, significant differences were observed [F(4, 397) = 5.701, p = 0.00, η2 = 0.055], with participants exposed to sexual violence scoring significantly higher than those exposed to physical, moral, emotional, and economic violence. For martial arts practitioners, significant differences were observed in the Commitment scores [F(4, 395) = 2.995, p = 0.02, η2 = 0.209], with participants exposed to sexual violence scoring significantly higher than those exposed to physical, moral, emotional, and economic violence. However, no significant differences were found in the Control or Challenge sub-dimensions for martial arts practitioners (Table 9).


TABLE 9 Comparison of participants’ psychological resilience scores according to the type of violence.


	Martial arts status
	Scale sub-dimension
	Type of violence
	
N

	M
	SD
	F
	
p

	LSD
	η2

 

 	Yes 	Commitment 	Physicallya 	129 	18.12 	1.99 	2.995 	0.02 	e*a 	


 	Oralb 	158 	18.20 	2.28 	e*b 	0.209


 	Emotionalc 	48 	18.35 	2.72 	e*c 	


 	Economicd 	48 	18.87 	2.24 	e*d 	


 	Sexuale 	24 	19.62 	2.85 	 	


 	Control 	Physicallya 	129 	22.34 	3.08 	1.980 	0.09 	 	


 	Oralb 	158 	21.70 	2.42 	 	


 	Emotionalc 	48 	22.31 	2.04 	 	


 	Economicd 	48 	21.89 	1.97 	 	


 	Sexuale 	24 	21.16 	1.20 	 	


 	Challenge 	Physicallya 	129 	21.42 	3.43 	1.784 	0.13 	 	


 	Oralb 	158 	22.27 	3.42 	 	


 	Emotionalc 	48 	21.20 	2.71 	 	


 	Economicd 	48 	22.02 	2.91 	 	


 	Sexuale 	24 	21.91 	1.17 	 	


 	No 	Commitment 	Physicallya 	99 	18.39 	1.76 	25.430 	0.002 	e*a 	


 	Oralb 	147 	18.65 	2.28 	e*b 	0.207


 	Emotionalc 	76 	19.55 	3.20 	e*c 	


 	Economicd 	42 	20.02 	3.05 	e*d 	


 	Sexuale 	31 	23.22 	2.92 	 	


 	Control 	Physicallya 	99 	20.78 	2.08 	3.311 	0.01 	c*a 	


 	Oralb 	147 	21.04 	2.24 	a*b 	


 	Emotionalc 	76 	21.22 	2.46 	c*d 	0.033


 	Economicd 	42 	19.83 	2.54 	c*e 	


 	Sexuale 	31 	20.32 	2.03 	 	


 	Challenge 	Physicallya 	99 	21.36 	3.31 	5.701 	0.005 	e*a 	0.055


 	Oralb 	147 	20.40 	3.61 	e*b 	


 	Emotionalc 	76 	21.88 	3.62 	e*c 	


 	Economicd 	42 	19.19 	3.11 	e*d 	


 	Sexuale 	31 	21.77 	3.44 	 	





*p < 0.05, **p < 0.01, η2 = 0.01 = Small effect, 0.06 = Medium effect, 0.14 = Large effect. Bold values indicate statistically significant results (p < 0.05). Different lowercase letters (a, b, c, d) next to group means indicate statistically significant differences between those groups based on post hoc LSD tests (p < 0.05). Groups sharing the same letter are not significantly different.
 




4 Discussion

Today, all types of violence negatively impact human life, with violence against women standing out as one of the most pressing societal concerns. Beyond the physical harm it causes, the psychological consequences of violence, such as trauma, anxiety, and diminished self-esteem, make it a crucial subject for research. At the same time, violence is a phenomenon that undermines psychological resilience, making it essential to examine factors that may strengthen resilience in affected individuals (Al-Modallal, 2016). In line with this perspective, this study explores whether participation in combat sports influences the psychological resilience of female martial artists compared to non-practitioners.

Examining the psychological resilience scores of female participants who engaged in martial arts versus those who did not reveal significant differences across several sub-dimensions, namely commitment, control, and challenge. Specifically, individuals who did not practice martial arts exhibited higher levels of commitment, whereas those who participated in martial arts scored higher in the sub-dimensions of control and challenge. While participants in martial arts exhibited significantly higher levels of psychological resilience in the sub-dimensions of control and challenge, the control group showed more significant commitment. This finding contradicts the hypothesis that martial arts would enhance resilience uniformly across all sub-dimensions. One possible interpretation of this contradiction is that the intense nature of martial arts training could lead to burnout, potentially reducing commitment levels. Participants in martial arts may experience physical and mental fatigue due to the rigorous demands of the sport, which could adversely affect their sustained engagement and influence their resilience in this area. Additionally, given that participants in this study have experienced various forms of trauma, certain aspects of martial arts training such as physical contact, sparring, or exposure to aggressive environments may act as psychological triggers. These elements could contribute to discomfort or avoidance responses, thereby diminishing commitment despite the resilience-building potential of martial arts.

On the other hand, the higher commitment levels observed in the control group, which primarily consisted of Pilates practitioners, may reflect the unique characteristics of this practice. Pilates, a low-impact, mindfulness-oriented exercise, might foster a more sustainable and less stressful commitment to physical activity, enhancing participants’ resilience in this dimension. This suggests that the type of physical activity and the associated social and cultural contexts may be crucial in shaping individuals’ psychological resilience. Given that Pilates emphasizes balance, mindfulness, and body awareness, participants might be more likely to experience positive psychological outcomes, contributing to their higher levels of commitment. Previous research suggests that participation in sports fosters improved coping mechanisms and reduces pessimistic psychological patterns associated with monotonous or purposeless living conditions (Küçük and Koç, 2004). Şahin et al. (2012) highlight that physical activities, including sports, enhance individuals’ ability to navigate life’s challenges, thereby increasing physical resilience. Further studies, such as Karademir and Açak (2019), have shown that individuals participating in individual sports exhibit higher psychological resilience than those in team sports, possibly due to the personal effort required to overcome difficulties inherent in individual competition. In addition, Yarayan et al. (2018) found that the psychological resilience of athletes varies according to the type of sport they engage in.

The observed difference in psychological resilience across age groups appears to increase with age. This increase in resilience is likely influenced by more excellent competition experience and accumulated expertise over time (Bülbül, 2015). Psychological resilience tends to increase with age due to the accumulation of life experiences, which provide individuals with a broader range of coping strategies to manage adversity. As individuals age, they often face and overcome various challenges, such as career pressures, personal relationships, and health issues, which build their capacity to adapt and recover from stress. Additionally, older individuals typically develop a greater sense of emotional regulation and a deeper understanding of their strengths and limitations, contributing to their ability to maintain psychological well-being under challenging situations. These cumulative experiences enhance their overall resilience, allowing them to navigate future challenges with more confidence and adaptability. Supporting this observation, several studies have found a positive correlation between age and psychological resilience (Kimhi et al., 2013; Ümlü and Recepoğlu, 2013; Kılıç, 2014; Karademir and Açak, 2019; Basım and Çetin, 2011; Kudaybergenova, 2022; Karabulut, 2024). However, other research does not report a significant relationship between age and resilience (Harrisson et al., 2002; Chan, 2003; Harvatin, 2009; Kahraman, 2016; Seçer, 2019; Darici, 2019; Karadeniz, 2023; Bülbül, 2015).

Regarding income, a significant difference was found between the challenge sub-dimensions of participants engaged in martial arts and the control, commitment, and challenge sub-dimensions of those who did not participate in sports. The discrepancy in findings regarding the relationship between income and psychological resilience could be attributed to the differing nature of the populations studied and the context in which the research was conducted. While some studies suggest that income may not directly impact resilience, others, like the current study, indicate that the benefits of sports participation may buffer the effects of moderate-income levels, leading to higher resilience. Engaging in martial arts, for instance, can foster qualities such as self-discipline and coping skills, which may enhance psychological resilience, irrespective of economic background, highlighting the potential of physical activities to cultivate resilience in diverse groups. Existing literature indicates a notable relationship between income level and psychological resilience (Gizir, 2007; Bahadır, 2009; Güngörmüş et al., 2015; Açikgöz, 2016; Durmuş, 2016; Aydöner, 2018). Specifically, Yöndem and Bahtiyar (2024) found that income level significantly influenced adolescent resilience. Similarly, Campbell-Sills et al. (2009), Helfrich et al. (2008), Hoşoğlu et al. (2018), Güngörmüş et al. (2015), and Parmaksız (2020), all identified a connection between income status and resilience in diverse groups. The current study finds that while income levels were moderate, participants who engaged in martial arts displayed higher levels of psychological resilience. This may be attributed to the positive psychological effects of sports participation, which can enhance resilience regardless of income status (Dishman et al., 2006; Babiss and Gangwisch, 2009; Duygu, 2022). Notably, some studies present contrary findings, where no significant relationship between income and resilience is observed (Gökçen, 2015; Topçu, 2017; Güler and Süslü, 2022; Kudaybergenova, 2022; Karadeniz, 2023).

An analysis of the participant’s scores on the psychological resilience scale, categorized by education level, revealed no significant differences between the control, commitment, and challenge sub-dimensions for female participants involved in martial arts. This finding is consistent with several studies in the literature, which report no significant relationship between education level and psychological resilience (Sivri et al., 2023; Karal and Biçer, 2020; Acar, 2008; Deniz et al., 2020; Gizir, 2007). However, a significant difference was observed between the education level and the control, commitment, and challenge sub-dimensions for participants who did not engage in martial arts. It may be explained by education’s role in shaping individuals’ cognitive and emotional resilience. Higher levels of education are often associated with improved problem-solving skills, greater access to resources, and enhanced social support networks, all of which can contribute to greater psychological resilience. Previous studies by Kudaybergenova (2022), Altıntop (2023), Sheard (2013), Yıldızdal (2002), and Ernas (2017) found a significant relationship between education level and psychological resilience.

Further analysis of the psychological resilience scale scores based on smoking status revealed that a significant difference was observed in the control sub-dimension among female participants who practiced martial arts. In the literature, Atan and Ünver (2019) reported a significant relationship between smoking and psychological resilience, with smoking being detrimental to resilience. Similarly, Kudaybergenova (2022) found a significant correlation between harmful substance use (including alcohol, cigarettes, etc.) and psychological resilience. These findings are corroborated by Gökçen (2015), who examined the psychological resilience levels of university students and found significant differences based on substance use status. Thus, the existing literature supports the results of the current study, reinforcing the negative impact of smoking and substance use on psychological resilience. No significant difference was observed between the smoking status variable and the commitment, control, and challenge sub-dimensions among participants who did not engage in martial arts. In a study examining the psychological resilience levels of nursing students, Yiğitbaş et al. (2018) reported no significant difference in smoking status.

An examination of the participants’ scores on the psychological resilience scale, categorized by the type of violence experienced, revealed no significant differences in the control, commitment, and challenge sub-dimensions for female participants involved in martial arts. However, an important difference was observed between the violence type variable and the control, commitment, and challenge sub-dimensions for participants who did not engage in martial arts. This relationship between the type of violence experienced and the psychological resilience scores was particularly evident in non-martial arts participants. The observed differences across these sub-dimensions suggest that exposure to various forms of violence (physical, emotional, sexual, etc.) could have a significant impact on how individuals experience and cope with psychological resilience, especially in non-physical domains.

For example, participants who have experienced different forms of violence may exhibit varying levels of resilience across control, commitment, and challenge. These variations reflect how trauma influences psychological processes, including emotional regulation, goal setting, and coping strategies. For instance, those who have experienced physical violence might show lower scores in the commitment sub-dimension, as they may be more prone to avoidance behaviors or have reduced motivation due to the emotional and psychological toll of trauma. Conversely, individuals exposed to emotional or sexual violence might demonstrate lower scores in the challenge sub-dimension, indicating difficulty in viewing adversity as an opportunity for growth due to past experiences of vulnerability.

In contrast, participants who engaged in martial arts training may benefit from the resilience-building elements inherent in such activities, which provide a more structured and supportive environment for coping with trauma. The physical and mental demands of martial arts can serve as protective factors against the negative psychological impacts of trauma, potentially mitigating the influence of violence exposure on resilience. However, for non-practitioners, the absence of such structured support could result in less effective coping mechanisms, explaining the observed differences in psychological resilience based on violence type.

This finding underscores the importance of considering the broader context of trauma when assessing resilience, especially for individuals who may not have access to structured support systems, such as martial arts training. Future research could explore the differential impact of specific violence types on resilience and examine how participation in different forms of physical activity may buffer or exacerbate the psychological effects of trauma. For instance, Gökmen (2009) found a significant relationship between women’s psychological resilience and the type of violence they experienced (e.g., physical, verbal, emotional). Furthermore, the physical damage caused by violence was identified as one of the most significant factors affecting the psychological well-being of women exposed to such experiences. Studies have shown that women who endure violence are at a higher risk of developing psychological disorders (Özyurt and Deveci, 2011), and they often seek medical attention for somatic, depressive, or anxiety-related symptoms (Akyüz et al., 2002).


4.1 Limitations and future research

This study has several limitations that should be considered when interpreting the findings. First, the cross-sectional design limits the ability to draw causal inferences about the relationship between martial arts participation and psychological resilience. While differences were observed across various demographic variables, the study cannot determine the directionality of these effects. Second, reliance on self-report measures introduces the potential for biases such as social desirability and recall inaccuracies, especially given the sensitivity of variables like exposure to violence and smoking behavior. Additionally, the sample selection poses several concerns. Although the study included women aged 18 and older who had been practicing martial arts (boxing, kickboxing, taekwondo, and Muaythai) for at least 3 years, the lack of psychometric testing for the sample limits the generalizability of the results. The low internal reliability of the commitment sub-dimension of the resilience scale further restricts confidence in interpreting subscale-specific differences. Moreover, including Pilates practitioners in the control group represents a potential confounding factor, as it introduces another form of physical activity that may influence psychological resilience independently of martial arts.

Future research should address these limitations by utilizing longitudinal or experimental designs to better capture changes in resilience over time. Incorporating physiological (e.g., cortisol levels, heart rate variability) or behavioral indicators of resilience would strengthen the measurement approach and reduce sole reliance on self-report data. Qualitative methods, such as in-depth interviews, could also offer richer insights into women’s lived experiences with martial arts and their coping strategies in the face of adversity and violence. Additionally, future studies could explore potential mediating or moderating factors such as social support, trauma history, or self-efficacy that may shape the relationship between martial arts engagement and psychological resilience. Including a more diverse and representative sample, both geographically and culturally, would also enhance the ecological validity of future findings.



4.2 Implications

The findings of this study suggest several implications for practice and policy. Women exposed to violence may benefit from participating in structured martial arts programs, which not only offer physical empowerment but also enhance psychological resilience. These programs can be integrated with social support services to create a more comprehensive intervention approach. Additionally, efforts to reduce smoking and alcohol use among women should incorporate resilience-building strategies, as healthier coping mechanisms may help mitigate psychological vulnerabilities. Socioeconomic support through inclusive social policies, such as improving access to education, employment, and financial assistance, can also play a critical role in strengthening women’s resilience. Psychological resilience training tailored to different educational levels may further help women develop more adaptive responses to stress and trauma. State-supported programs that provide safe, accessible, and culturally appropriate resilience-building courses for women exposed to violence are also necessary. Furthermore, public awareness initiatives that promote the psychological benefits of physical activity, particularly martial arts, could reduce stigma and encourage broader participation. Lastly, integrating resilience education into school and university settings may serve as a preventative measure, equipping young women with the tools to manage future adversity more effectively.




5 Conclusion

This study demonstrated that among female participants engaged in martial arts, psychological resilience was influenced by factors such as age, exposure to different types of violence, and smoking status. In contrast, psychological resilience was significantly associated with education level, age, and income for women not involved in martial arts. These findings contribute to the growing body of literature emphasizing the role of martial arts as a potential facilitator of psychological resilience in women. The results underscore the complex interplay between demographic factors and resilience, indicating that while some variables significantly influence, others may not yield measurable effects. Importantly, this study highlights the potential of martial arts to support the development of resilience, particularly for women who have experienced adverse life conditions. These insights inform future interventions and social programs that promote psychological well-being through sport-based engagement.
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Judo is a high-intensity combat sport requiring substantial aerobic and anaerobic capacity. Although research has explored the physiological demands of different sports over the years, few studies have investigated the specific cardiovascular adaptations that occur in judoka. This narrative review examines these adaptations by focusing on cardiac function, heart rate variability (HRV), and hemodynamic responses, with the aim of summarizing the effects of judoka training on cardiovascular health and the relationship with athletic performance. Judo training improves aerobic capacity, with VO2max values similar to those of team sports athletes. It stimulates physiological hypertrophy of the left ventricle, improving cardiac function. Autonomic regulation shows a parasympathetic predominance, indicating better stress adaptation. Vascular adaptations include increased arterial elasticity and optimal blood pressure management, with judoka exhibiting lower blood pressure values than the general population. In summary, these adaptations promote cardiovascular health and improve athletic performance, although monitoring is essential to prevent overtraining and long-term issues.
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1 Introduction

Judo is a combat sport that combines technical skills, strength, endurance, and tactics, characterized by intermittent high-intensity efforts alternating with active or passive recovery phases (1). During a match, athletes must perform explosive movements, such as projections or throws, takedowns, and ground fighting phases (ne-waza), followed by recovery periods that vary according to the rhythm of the fight (2). This physiological model imposes a high stress on the cardiovascular system, determining specific adaptations that influence both athletic performance and the athlete's long term health (3).

Indeed, judo matches last on average about 5 min for men and 4 min for women, with possible extensions in the event of a draw. During a fight, athletes alternate short periods of explosive efforts, characterized by attacks and defenses, with periods of active or passive recovery. Studies have shown that the efforts-recovery ratio in judo is about 2:1, with high intensity phases lasting 20–30 s, followed by short pauses (4). Furthermore, the heart rate of judokas during a fight can reach values above of 180 beats per minute (bpm), demonstrating the high cardiovascular effort required (5).

The presence of repeated explosive actions with short recoveries in judo determine a significant oxygen consumption and a frequent activation of anaerobic lactic metabolism (6). During a match, the heart rate can reach and maintain between 80% and 95% of the maximum heart rate, with peaks close to 100% in moments of maximum effort (7). This implies a high cardiac and metabolic demand, with adaptations that include increased cardiac output, greater oxygen extraction capacity by the muscles and improvements in tolerance to metabolic stress (8).

Hence, cardiovascular adaptations in combat sports such as judo are of particular interest to the scientific community, as these sports require a unique combination of aerobic and anaerobic capacity (9, 10).

Furthermore, recovery management is crucial to optimize performance and prevent fatigue, with strategies such as cold water immersion having been shown to be effective in improving post-match recovery (11). These data support the need for targeted training to improve athletes' recovery capacity and endurance, ensuring optimal performance during competition.


1.1 Cardiovascular adaptations in judo training

Judo training induces numerous cardiovascular changes, with some peculiarities due to the intermittent nature of the sport (12). For example, studies conducted on elite judoka have shown significant increases in maximal oxygen consumption (VO2max), indicating a measurable improvement in aerobic capacity (13). A high VO2max is associated with a better ability to maintain high work intensities and a faster recovery between explosive actions (14). However, judo-specific training enhances the ability to tolerate and effectively use lactate as an energy source, delaying fatigue and improving performance during high-intensity efforts (7).

Another key aspect is the improvement of heart rate recovery (HRR), an indicator of the efficiency of the autonomic nervous system in restoring the physiological balance post-exertion. Well-trained judo athletes show a more rapid reduction in heart rate after intense exercise, suggesting enhanced vagal control and more efficient recovery compared to less trained judo athletes or practitioners of lower-intensity intermittent sports (15).

Heart rate variability (HRV), another key parameter for assessing cardiovascular health and recovery capacity, is improved in elite judoka compared to amateur practitioners (12). This implies a greater adaptability of the autonomic nervous system to physical efforts, reducing the risk of overtraining and improving blood pressure regulation (16).



1.2 Health and performance implications

Cardiovascular adaptations induced by judo not only improve athletic performance but also have positive effects on general health. Regular practice of high-intensity interval sports has been associated with a reduction in the risk of cardiovascular disease, thanks to improvements in endothelial function, blood pressure regulation, and insulin sensitivity (15). Furthermore, high-intensity training such as that of judo stimulates the production of vascular growth factors, improving vasodilation and the ability to transport oxygen to tissues (17). Physiological adaptations resulting from judo training contribute to athletes' overall health (18).

However, in addition to the cardiovascular benefits, it is essential to consider the weight management strategies adopted by judokas to fit into the established weight categories for competition (19). Weight management is a crucial aspect of judo training, but it can carry to significant risks if not performed in a controlled manner. Athletes often resort to rapid weight loss (RWL) methods, which include caloric restriction and dehydration (20). Athletes who undergo to RWL can lead to stress to the cardiovascular system (19, 21). In fact, RWL can temporarily reduce plasma volume and increase resting heart rate, which may have negative consequences on performance, long-term cardiovascular function (22), and metabolic health (23).

A previous study have shown that safer weight management strategies, such as evidence-based weight management programs, can reduce the risks associated with extreme weight loss (19). For this reasons, coaches and trainers should adopt safe and effective weight management strategies, minimizing negative effects on cardiovascular function and optimizing post-competition recovery (19).

Based on these knowledges, the aim of this narrative review is to examine the physiological adaptations induced by judo practice, with a focus on cardiac function, HRV, and hemodynamic responses, to understand how training and competition can influence the cardiovascular system of judo athletes, and to examine the relationship with athletic performance.

This narrative review is divided into subsections. The first section examines the cardiovascular demands and physiological responses to judo training, detailing its impact on aerobic and anaerobic capacity, cardiac function, and vascular health. The second section synthesizes existing studies that evaluate cardiovascular training strategies, assessing their effectiveness in enhancing performance and reducing fatigue in judo athletes.




2 Materials and methods

To retrieve eligible articles, a manual search was conducted on the following databases: PubMed, Google Scholar, and Web of Science. To identify suitable articles, the following search strategy was adopted: (Cardiovascular effects) AND (judo) OR (combat sports); (Cardiovascular health) AND (judo athletes) OR (judo training). This search was extended using the bibliography within the recruited texts. Articles published in English were considered.

A narrative review approach was chosen to present and explain the current understanding of cardiovascular aspects in judo. Unlike systematic reviews or meta-analyses—planned as future steps—this format allows for an exploratory discussion, highlighting emerging trends, key findings, and gaps in the literature. By mapping these physiological adaptations, this review provides valuable insights for coaches, sports scientists, and athletes, guiding evidence-based training strategies to optimize cardiovascular health and performance in judo.



3 Results

The literature review highlighted several significant cardiovascular adaptations in judokas, with positive effects on both performance and health. The studies included indicated improvements in aerobic and anaerobic capacity, heart morphological changes, enhanced autonomic regulation, and improved vascular function and blood pressure.

The main indicators of cardiovascular response in judokas are reported in Table 1, and the heart morphological and physiological adaptations in judokas are reported in Table 2 and Figure 1.



TABLE 1 Indicators of cardiovascular response in judokas.



	Parameter
	Value in judokas
	Comparison with other disciplines
	Study





	VO2max (ml/kg/min)
	50–60
	Similar to soccer and basketball players
	Franchini et al. (49)



	Heart Rate Recovery (HRR)
	Faster
	Better than less intense intermittent sports
	Buchheit et al. (41)



	Post-exercise Lactate (mmol/L)
	Higher, but cleared faster
	Better metabolic acidosis regulation
	Bonato et al. (50)



	HRV (RMSSD, HF)
	Increased
	Higher parasympathetic activity vs. sedentary
	Morales et al. (51)



	Maximum Heart Rate (% HRmax)
	80–95%, with peaks at 100%
	High cardiovascular response to effort
	Franchini et al. (38)



	Resting Blood Pressure
	Lower than the general population
	Similar to endurance sports
	Kumagai et al. (52)



	Endothelial Function
	Improved
	Greater nitric oxide production
	Bescos Garcia. (53)




	VO2max, maximal oxygen consumption; HRR, heart rate recovery; HRV, heart rate bariability; RMSSD, root mean square of successive differences; HF, high frequency power.









TABLE 2 Morphological and physiological adaptations of the heart in judokas.



	Parameter
	Value in judokas
	Comparison with other disciplines
	Study





	Left Ventricular Hypertrophy (mm)
	10–14
	Similar to endurance athletes
	Pelliccia et al. (54)



	Left Ventricular Mass (g/m2)
	120–140
	Comparable to rowing and cycling
	Fagard. (55)



	Ejection Fraction (%)
	55–70
	Within normal range for athletes
	Pluim et al. (56)



	Diastolic Function (E/A ratio)
	1.2–1.8
	Better filling capacity than sedentary individuals
	D'Andrea et al. (57)



	Right Ventricular Adaptations
	Enhanced
	Larger dimensions compared to non-athletes
	La Gerche et al. (58)



	Aortic Diameter (cm)
	3.2–3.8
	Adaptive response similar to endurance training
	Sharma et al. (59)



	Cardiac Output (L/min)
	12–20
	Greater stroke volume and efficiency to sedentary
	Dittrich et al. (60)








[image: Diagram of a heart surrounded by six circular insets illustrating various cardiac metrics: left ventricular hypertrophy in millimeters, left ventricular mass in grams per meter squared, right ventricular adaptations, ejection fraction percentage, aortic diameter in centimeters, and cardiac output in liters per minute. Diastolic function is denoted by the E/A ratio.]
FIGURE 1
Morphological and physiological heart changes in judokas.



3.1 Aerobic and anaerobic capacity

Judo training leads to an increase in both aerobic and anaerobic capacity, enabling athletes to sustain intense and repeated efforts without rapid fatigue.


	•Maximum oxygen consumption (VO2max): According to Franchini et al., elite judokas have mean VO2max values between 50 and 60 ml/kg/min, values higher than the sedentary population and comparable to those of athletes of team sports such as football or basketball. A higher VO2max is associated with better oxygen transport and greater resistance to prolonged effort (7).

	•Post-exercise recovery efficiency: The time required for HRR after exercise is considered an indicator of cardiovascular health. A previous study has shown that judokas have a faster reduction after intense exercise compared to non-athletes, suggesting greater cardiovascular efficiency. This improvement is attributed to increased vagal tone and optimized aerobic recovery capacity (24).

	•Lactate production and disposal: Well-trained judokas show a greater tolerance to metabolic acidosis, with higher lactate levels but faster clearance times than other athletes (25). This suggests a greater efficiency in the regulation of anaerobic metabolism, essential to sustain repeated explosive efforts (26).





3.2 Heart morphological changes

Judo training induces to morphological and physiological adaptations similar to those found in endurance and strength sports.


	•Left ventricular hypertrophy: Several studies have reported that judokas exhibit an increase in left ventricular mass, a common physiological adaptation in athletes in sports with high cardiovascular demand (27, 28). This increase in ventricular mass allows for a greater stroke volume, improving the efficiency of oxygen transport during intense physical activity (29).

	•Increased thickness of the interventricular septum: Although the morphological changes of the heart in judokas are similar to those found in endurance sports, such as cycling or swimming, judokas show an increased thickness of the interventricular septum, a typical characteristic of power sports (30). This reflects the combination of aerobic and anaerobic components typical of judo.





3.3 Autonomic regulation

The balance between the sympathetic and parasympathetic nervous systems is crucial for recovery and performance in high-intensity sports. Studies indicate that well-trained judokas show a predominance of vagal tone at rest, suggesting better autonomic control.


	•Heart Rate Variability (HRV): It is known that judokas present significantly higher HRV values than sedentary subjects, with a predominance of parasympathetic activity at rest. This implies a better regulation of the cardiovascular system and a greater capacity to adapt to load variations (31).

	•Specific HRV indices: A previous study reported that in judokas the Root Mean Square of the Successive Differences (RMSSD) and the High Frequency power (HF) indices, indicators of parasympathetic modulation, were higher than in control groups. This suggests a better post-exercise recovery capacity and a reduced predisposition to cardiovascular stress (32).

	•Effect of high-intensity training: Previous studies have shown that high-intensity interval training (HIIT), often used in judo training programs, improves HRV and cardiovascular efficiency, reducing the risk of overtraining and improving the ability to handle repeated intense efforts (12).





3.4 Blood pressure and vascular function

Judo training also has positive effects on blood pressure and vascular function, contributing to the prevention of cardiovascular diseases.


	•Reduction of resting blood pressure: It seems that judokas tend to present lower blood pressure values than the general population, thanks to increased arterial elasticity and reduced peripheral vascular resistance (33). This adaptation is similar to that observed in endurance athletes and represents a protective factor against hypertension.

	•Acute response to competition: During a judo match, significant increases in blood pressure and heart rate are observed, with values that can reach 90%–100% of maximum heart rate (34). However, the return to basal levels occurs rapidly after the fight, suggesting an excellent cardiovascular recovery capacity in well-trained athletes.

	•Improvements in endothelial function: High intensity training typical of judo stimulates the production of nitric oxide, improving vasodilation and endothelial function (35). This contributes to better regulation of blood pressure and an increase in the capacity to transport oxygen to the muscles during exercise.






4 Discussion

This narrative review aimed to examine the physiological adaptations induced by judo practice, with a focus on cardiac function, HRV, and hemodynamic responses, to understand how training and competition can influence the cardiovascular system of judo athletes, and to examine the relationship with athletic performance.

The analysis of cardiovascular adaptations in judo highlights how this sport, characterized by intermittent high-intensity efforts alternating with recovery phases, induces a series of specific physiological changes that optimize athletic performance and improve cardiovascular health. The results of this review confirm that well-trained judoka develop remarkable aerobic and anaerobic capacity, adapted cardiac morphology, enhanced autonomic regulation, improved vascular function, and blood pressure management. However, these changes are not without health implications, requiring a balance between performance and prevention of overtraining or long-term adverse effects.


4.1 Aerobic and anaerobic capacity

Improved aerobic and anaerobic capacity is one of the most important adaptations for judoka, who must sustain high-intensity efforts alternating with recovery periods. Research suggests that VO2max values between 50 and 60 ml/kg/min, such as those observed in judoka, are indicative of a high level of cardiovascular conditioning and endurance (36). Although these values are comparable to those observed in other team sports, it is important to emphasize that judo training does not focus only on endurance but also on explosive strategies, such as those needed to execute effective attacks and defenses.

The effects of HIIT on judoka, documented by a previous study, go beyond the simple improvement of aerobic capacity (37, 38). Such training also stimulates the ability to manage lactate accumulation, allowing athletes to maintain high performance despite increasing fatigue (39). The faster recovery of heart rate post-exertion suggests that judoka have a highly adapted cardiovascular response, which favors a rapid removal of metabolic waste products (36–38). However, the ability to manage metabolic acidosis and lactate management may be variable depending on the intensity and duration of training, as well as the experience of the athlete.



4.2 Heart morphological changes

Physiological hypertrophy of the left ventricle, observed in judoka, is a well-known adaptation in many high-intensity and endurance sports (28). The comparability of these changes with those found in endurance sports, such as cycling and running, suggests that judo stimulates a response of the heart that improves the efficiency of blood pumping (27). However, unlike purely aerobic sports, judo also requires significant anaerobic and strength work, which could explain the increased thickness of the ventricular walls (3). This could have direct benefits for the management of explosive efforts and for improving the ability to cope with high-intensity efforts during combat. This type of cardiac hypertrophy appears to be a beneficial adaptation for athletes, but attention must be paid to the risk of cardiovascular overload in the case of excessive training without adequate recovery periods (40). Regular monitoring of cardiovascular health may, therefore, be essential to prevent risks related to hypertension or heart failure in elite judoka.



4.3 Autonomic regulation

Adaptations in the autonomic regulation of the nervous system are one of the hallmarks of well-trained athletes. In the case of judoka, high parasympathetic activity at rest, indicated by HRV parameters such as RMSSD and HF, suggests a higher ability to handle stress and recover quickly from exertion. These autonomic adaptations are indicative of good cardiovascular health and a balanced response to load variations during training and competition (32, 41, 42).

The importance of autonomic regulation is particularly evident in judo, where phases of high intensity alternating with periods of active and passive recovery require a rapid transition between states of stress and recovery (41). The parasympathetic predominance observed in judoka could not only improve performance but also reduce the risk of cardiovascular disease, contributing to better stress management and the prevention of overtraining (43).



4.4 Blood pressure and vascular function

Another positive aspect of cardiovascular adaptations in judo is the improvement of vascular function, which translates into greater arterial elasticity and optimal management of blood pressure. Judokas tend to have lower blood pressure values than the general population, a protective factor that reduces the risk of hypertension and other cardiovascular diseases. However, transient variations in blood pressure and heart rate during combat are normal physiological phenomena, but it is important to monitor them to avoid long-term problems.

Various studies found that the ability to quickly return to baseline post-exercise is a sign of optimal cardiovascular health, but it is important that training is well-balanced to avoid periods of excessive stress on the cardiovascular system (44, 45).




5 Conclusions

Judo, as a high-intensity combat sport, involves a series of cardiovascular adaptations that improve athletes' performance and overall health. The adaptations observed in judoka, including improved aerobic and anaerobic capacity, physiological hypertrophy of the left ventricle, optimal autonomic regulation and improved vascular function, confirm the effectiveness of this sport in inducing positive changes in the cardiovascular system. In particular, the ability to recover quickly after intense stress and the resulting cardiovascular efficiency are indicators of well-balanced training. However, although cardiovascular adaptations are generally favorable, training sessions must be carefully planned to avoid long-term negative effects, such as overtraining or disorders related to excessive intensity. Continuous assessment of athletes’ cardiovascular health, combined with a periodized training program, may be the key to optimizing long-term benefits, ensuring high performance and preventing complications.


5.1 Practical implications and future research directions

The cardiovascular adaptations observed in judo not only improve the performance of athletes but also appear to have positive effects on overall cardiovascular health. However, it is essential to recognize that the intensity of judo training requires careful planning to ensure that the benefits are not offset by potential negative effects (46). To optimize cardiovascular health while maintaining peak performance, coaches should implement structured periodization, monitor HRV to assess autonomic balance, and ensure adequate recovery strategies. Additionally, safe weight management practices should replace RWL methods to prevent negative cardiovascular consequences (47, 48). By integrating these principles, judo training can provide long-term health benefits while reducing the risks associated with excessive training loads.

Future research could focus on evaluating the long-term effects of judo training, considering the relationship between intense sport practice and the prevention or development of cardiovascular diseases. Furthermore, it would be interesting to explore how personalized training strategies, which adequately balance aerobic and anaerobic efforts, can further optimize cardiovascular adaptations, minimizing the risks of overtraining or health problems. Furthermore, it would be optimal to try to perform post-career training to avoid adverse events once the athlete retires from competitive sports.
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Mihraç Köroǧlu1, Coşkun Yılmaz2*, Çetin Tan3, Baha Engin Çelikel3, Cemalettin Budak4, Korhan Kavuran5, Yunus Emre Susuz6, Yaşar Barut7, Tülay Ceylan8, Fikret Soyer9, Süreyya Yonca Sezer10 and Fatma Neşe Şahin11


1Faculty of Sport Sciences, Batman University, Batman, Türkiye

2Kelkit Aydın Doğan Vocational School, Gümüşhane University, Gümüşhane, Türkiye

3Faculty of Sport Sciences, Firat University, Elazig, Türkiye

4Faculty of Sport Sciences, Erzincan Binali Yildırım University, Erzincan, Türkiye

5Faculty of Sport Sciences, Bitlis Eren University, Bitlis, Türkiye

6National Defense University, Ankara, Türkiye

7Faculty of Health Sciences, Ondokuz Mayıs University, Samsun, Türkiye

8Graduate Education Institute, Ondokuz Mayıs University, Samsun, Türkiye

9Faculty of Sport Sciences, Kyrgyzstan-Türkiye Manas University, Bişkek, Kyrgyzstan

10Faculty of Sport Sciences, Munzur University, Tunceli, Türkiye

11Faculty of Sport Sciences, Ankara University, Ankara, Türkiye

Edited by
Nemanja Stankovic, University of Nis, Serbia

Reviewed by
Dusan Todorovic, University of Niš, Serbia
 Milos Stefanovsky, Comenius University, Slovakia

*Correspondence
 Coşkun Yılmaz, coskun.yilmaz@gumushane.edu.tr

Received 20 May 2025
 Accepted 12 June 2025
 Published 15 July 2025

Citation
 Köroǧlu M, Yılmaz C, Tan Ç, Çelikel BE, Budak C, Kavuran K, Susuz YE, Barut Y, Ceylan T, Soyer F, Sezer SY and Şahin FN (2025) Judo exercises increase emotional expression, self-control, and psychological resilience. Front. Psychol. 16:1632095. doi: 10.3389/fpsyg.2025.1632095






Background: The extant research on judo sports has principally concentrated on the physiological effects of training. Conversely, there has been limited attention paid to studies on psychological resilience, self-control, and emotional expression levels. The present study examined the effects of Judo exercises on psychological resilience, self-control, and emotional expression levels in healthy male subjects.
Methods: The present study comprised 50 healthy, sedentary male subjects. The subjects were randomly divided into two groups: one group participated in judo training (JT) and the other group served as the control group (CON). The sample sizes for the JT and CON groups were both 25. The JT group underwent judo training, while the CON group maintained their usual lifestyle. The Brief Psychological Resilience Scale, the Multidimensional Brief Self-Control Scale, and the Berkeley Emotion Expression Scale were administered prior to and following the 6-week training period.
Results: The study demonstrated that a 6-week judo training regimen exerted a significant effect on the psychological resilience score (e.s. = 1.047, p < 0.001), while no such effect was observed in the Control group (e.s. = 0.0091, p = 0.751). In the context of self-control levels, an effect was observed on the Initiation sub-dimension (e.s. = 1, 739, p < 0.001), yet no effect was found on the Inhibition dimension (e.s. = 0.052, p = 0.892). In the control group, a significant decrease was identified in the Initiation sub-dimension (e.s. = 0, 785, p = 0.001) and Inhibition sub-dimension (e.s. = 1, 861, p < 0.001). The findings indicate that impulse power (e.s. = 0.395) and concealment (e.s. = 0.428) exerted a negligible influence on the emotional expression sub-dimensions. Conversely, psychological resilience (e.s. = 0.886) demonstrated a substantial impact.
Conclusions: The judo exercises demonstrated a favorable impact on psychological resilience, self-control, and emotional expression levels in healthy male subjects. The findings of this study may offer significant insights into the impact of judo exercises on psychological resilience, self-control, and emotion expression levels. These findings could serve as a guide for the development of future interventions and program design in the domain of sport psychology.
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Introduction

Regular physical activity has been demonstrated to have a multifaceted impact on mental and physical health, with studies showing its ability to enhance both psychological resilience and overall wellbeing (Eken et al., 2022; Kusan et al., 2025; Qiu et al., 2025; Koç et al., 2025). The evolution of judo from a martial art to an Olympic sport as a physical activity has also given rise to the need to maximize the performance of competitive athletes. In this context, Piskorska et al. (2016) emphasize that athletes' psychological and personality traits and cognitive abilities play a decisive role in performance, especially in combat sports. The unique characteristics of combat sports, including direct physical contact, pre-competition weight loss practices, the risk of pain and injury, and the constant fear of defeat, further underscore the significance of psychological and personality-based factors in determining sporting success in these disciplines (Stanković et al., 2022; Garrido-Muñoz et al., 2024). In this context, the concept of psychological resilience is of particular relevance to this sport. Psychological resilience has been defined as an important characteristic and process for athletic performance in combat sports in general (Litwic-Kaminska, 2013; Yang et al., 2019; Garrido-Muñoz et al., 2024). As a trait, it refers to a set of fixed and stable personal characteristics that enable an individual to cope with and adapt to or protect themselves from significant sources of stress or trauma (Lee et al., 2013; Garrido-Muñoz et al., 2024). The process is regarded as a dynamic response that facilitates positive adaptation to adversity (Luthar et al., 2003). In this case, the influence of personal characteristics is not fixed; rather, it varies according to the situation, the personal circumstances at that moment, and the intensity of the risk factors (Rutter, 2006). Irrespective of whether resilience is conceptualized as a process or a trait, these definitions underscore the notion that resilience signifies the capacity to confront and adeptly adapt to adversity, stress, or traumatic events, and to recuperate emotionally (Garrido-Muñoz et al., 2024).

The degree to which an individual exhibits psychological resilience is closely associated with the presence of self-control and adaptability (Rutter, 2000; Luthar et al., 2003; Epstein and Krasner, 2013; Garrido-Muñoz et al., 2024). Individuals with high resilience levels have been shown to more effectively utilize various resources to cope with challenging circumstances and maintain greater control over both their internal and external environments (Rutter, 2000; Epstein and Krasner, 2013). Psychological resilience, understood as a protective factor in the context of individual adaptive development, has been shown to minimize the physiological and psychological costs associated with coping with stress and adversity. This, in turn, ensures positive and healthy development for the individual (Epstein and Krasner, 2013). Consequently, there will be an enhancement in self-control levels (Rutter, 2000).

Self-control is generally considered to be the ability to achieve long-term, valuable goals by suppressing short-term, satisfying impulses (Hofmann et al., 2012). A growing body of research has identified that exercise programs have been shown to enhance self-control (Baumeister et al., 2007; Zou et al., 2016; Boat and Cooper, 2019). The outcomes of these programs have been demonstrated to include increased socialization, academic success, and overall quality of life. Additionally, these programs have been observed to improve mental health, promote emotional expression, and contribute to enhanced psychological wellbeing (De Ridder et al., 2012; Situ et al., 2021; Kim et al., 2022).

Another concept that contributes to psychological wellbeing is the expression of emotions (Kuzucu, 2011). Emotional expression can be defined as the process of articulating one's thoughts and feelings to another individual through various forms of communication, including speech, expressive writing, facial expressions, and gestures (Cameron and Overall, 2018; Riggio, 2017). The ability to articulate one's thoughts and emotions, which are perceived as challenges, has been demonstrated to foster the development of positive emotions and mitigate the occurrence of negative thoughts and perceived stress (Major and Gramzow, 1999; Rimé, 2007; Cameron and Overall, 2018). Concurrently, this predicament can facilitate an increased awareness of the individual's own challenges (Major and Gramzow, 1999; Kuzucu, 2011; Çarkit and Yalçin, 2018).

Studies on self-control, psychological resilience, and emotional expression in martial arts have been conducted on mixed martial arts (MMA) and Brazilian jiu-jitsu (BJJ), karate and judo players and found to have a positive effect (Domaneschi and Ricci, 2022; Potoczny et al., 2022; Invernizzi et al., 2023; de Lorenco-Lima et al., 2025). However, these studies neglected the interaction of judo training on sedentary male individuals. In this context, this study aims to make both a theoretical and methodological contribution. Due to methodological inconsistencies in the literature, the effect of judo training on self-control, psychological resilience and emotional expression levels of sedentary individuals is still unclear. The question of how self-control, psychological resilience, and emotional expression levels change in sedentary healthy male individuals in the context of judo training is sought to be answered with experimental data. The present study seeks to answer the following scientific question: Does judo training increase psychological resilience, self-control, and emotional expression in healthy sedentary men?



Materials and methods


Participants

The study included 50 healthy male subjects. The study was designed as a randomized, controlled experimental study. Participants were randomly assigned to two different groups: Judo group and CON group. The subjects assigned to the judo group underwent a 6-week training program focused on judo techniques, while the control group did not engage in any sport. GPower 3.1 programme was used to determine the required number of participants. The results of the power analysis sampling study showed that the study could be completed with 20 subjects in each group (effect size: 0.80; actual power: 0.89). To account for potential losses, an additional 25% was added for a total of 50 subjects, with 25 subjects allocated to each group (Control and Judo). In order to determine in which group the subjects forming the sample would be included, numbers between 1 and 50 were randomly assigned to two groups through a computerized programme (https://www.randomizer.org/). Participants with chronic or any disease were excluded from the study. Verbal and written informed consent was obtained from all participants before starting the study. The studies involving humans were approved by Approval was obtained with the decision of Munzur University, Non-Interventional Research Ethics Committee dated 27/02/2025 and numbered 2025/02. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Experimental design

Healthy male participants in the study were required to visit the laboratory environment three times. During the first visit, information about the training procedures and scales was given. Each subject received a detailed explanation of the Judo training procedure. At the next visit, which took place one week later, pre-exercise measurements were taken and values were recorded. At the end of the six-week training programme, final measurements were taken during the third and last visits (Figure 1).


[image: Flowchart detailing a study process: Enrollment involves eligibility assessment. First data collection is completed in two stages. Allocation is randomized into two groups: Judo (25 participants) and Control (25 participants). Follow-up includes Judo exercising three days a week for eight weeks, while the Control group does not exercise. Second data collection is again completed in two stages. Analysis covers 25 participants from each group.]
FIGURE 1
 Experimental design.




Body composition measurement

In the study, body composition was measured with Gaia 359 Plus Body-pass bioelectrical impedance analyser to indicate that the participants had similar body characteristics. The Gaia 359 Plus BodyPass was used to determine the subject's height and body weight.

The means of the participants in the study were 173.4 ± 10.54 cm, 67.04 ± 10.01 kg, 20.23 ± 1.21 years for the Judo group and 173.6 ± 9.94 cm, 71.64 ± 12.01 kg, 20.52 ± 1.47 years for the Control group (Table 1).

TABLE 1  Descriptives.


	Group
	Height
	Weight
	Age





	
	X
	S.D.
	X
	S.D.
	X
	S.D.

 
	Judo
	173.40
	10.54
	67.04
	10.01
	20.23
	1.21

 
	Control
	173.60
	9.94
	71.64
	12.01
	20.52
	1.47








Brief psychological resilience scale

The Brief Psychological Resilience Scale (BSRS), developed by Smith et al. (2008) and adapted to Turkish culture by Dogan (2015), is a 5-point Likert-type scale consisting of six items and one sub-dimension developed to measure the psychological resilience levels of individuals. There are (2, 4, 6) reverse items in the scale. After the reverse coded items are corrected, the highest score that can be obtained from the scale can be 30 and the lowest score can be 6. A high score on the scale indicates a high level of psychological resilience. It is a scale that is easy to use and score, practical and can be applied in a short time. Dogan (2015) determined the Cronbach alpha reliability of the scale as 0.81 and the internal consistency coefficient of the scale as 0.83. As a result of these findings, it was shown that the scale is a measurement tool with high validity and reliability that can be applied in Turkish culture. In our study, the Cronbach's alpha reliability coefficient of the scale was 0.794.



The Brief Multidimensional Self-Control Scale (BMSCS)

The scale, developed by Nilsen et al. (2020) and later adapted into Turkish by Koç et al. (2023), consists of eight items and two sub-dimensions, Inhibition and Initiation. Initiation sub-dimension consists of 2, 4, 5, and 8 items, while Inhibition sub-dimension consists of 1, 3, 6, and 7 items. Items 1, 3, 5, and 7 were reverse scored to ensure consistency and comparability. The scale is a five-point Likert type. In this study, Cronbach's alpha reliability coefficient was calculated as 0.665 for the Initiation subscale and 0.567 for the Inhibition subscale.



Berkeley emotion expressivity questionaire

Berkeley Emotion Expressivity Questionaire (BEEQ) was developed by Gross and John (1995). The scale consists of 16 items. The scale consists of 5-point Likert-type items scored from 1 to 5 and is scored from 1 (strongly disagree) to 5 (strongly agree). The points that can be obtained from the scale vary between 16 and 80. The higher the total score obtained from the scale means that the person expresses his/her emotions behaviorally to that degree. The expression of emotions sub-dimension consists of items 1, 3, 5, 6, 10, 13, and 16; the impulse strength sub-dimension consists of items 2, 4, 7, 11, 12, 14, and 15; and the concealment sub-dimension consists of items 8 and 9. The 1st, 3rd, 8th, and 9th items of the scale are reverse scored. The Turkish adaptation of the scale was conducted by Akan and Barişkin (2017). In this study, Cronbach's alpha reliability coefficient was calculated as 0.708 for the expression of emotions subscale, 0.645 for the impulse strength subscale and 0.703 for the concealment subscale.



Weekly training program

Judo training sessions were conducted over a period of 6 weeks, with the initial 4 weeks encompassing fundamental movements and techniques. The subsequent 2 weeks were designed to familiarize participants with combined strikes and techniques (Harrington, 2002; Broussal-Derval, 2021). Training sessions were conducted thrice weekly for a duration of 90 min, on non-consecutive days. The training intensity was maintained within the moderate to high range on the basis of the perceived exertion.

Before the study, the participants were given theoretical information about Judo; in this context, the definition, history, purpose and basic principles of Judo were explained in detail. Before starting the 6-week training program; Rei Waza (greeting), Obi Waza (belt tying), Ukemi Waza (fall techniques), Shizei Waza (stance positions), Shintai Waza (walking techniques), Kumi Kata (grips), Tai Sabaki (body turns) and Happono Kuzushi (eight-way unbalancing) were included. This preliminary preparation process was planned to allow the participants to acquire basic judo skills. Each training session lasted 90 min in total, including 20 min of general warm-up, 60 min of technical training and 10 min of cooling down. Before starting the training, an additional warm-up protocol of ~10 min was applied to activate the lumbo-pelvic-hip complex muscles of the athletes. This protocol was structured based on the method developed by Crow et al. (2012) and consisted of exercises such as double-legged bridge, side-lying hip abduction, quadrupedal lower extremity lift, gluteal rest with 60° hip flexion, dirty dog (quadrupedal hip abduction), single-legged hip extension and balance ball wall squat. Subsequent to the general warm-up, fundamental movements such as Ukemi Waza (fall techniques) and forward/backward somersaults were rehearsed for a duration of 5 min at the commencement of each training session. Furthermore, at the commencement of each session, the techniques acquired in the preceding weeks were reinforced through a brief repetition process lasting ~5 min. During the initial 2 weeks of the training program, emphasis was placed on the fundamental principles and ground techniques (ne-waza) of Judo. In the third and fourth weeks, the technical training content was structured to learn advanced techniques such as Ippon Seoi Nage, O Goshi, and Kesa Gatame. In weeks five and six, the participants engaged in a review of previously learned techniques through Uchikomi (technique review). They were also introduced to Ouchi Gari, Yakusoku Geiko, Kumi Kata at 70% intensity (with controlled resistance) and Randori (competition-like practice) at low intensity (Table 2). In Yakusoku Geiko and Randori exercises, 3-min active rest and water breaks were given between sets.

TABLE 2  Six-week judo training protocol.


	Week
	Training content





	First and second
	Shizentai: normal body posture



	Jigotai: deep defensive posture



	Ushiro ukemi: falling backward



	Yoko ukemi: falling sideways, to the right and left



	Mae ukemi: falling forward



	Ayumi ashi: overtaking each other's feet while walking



	Mae mawari ukemi



	Tsugi ashi: walking with no overtaking the feet

 
	Third and fourth
	Kumi kata: grip techniques



	Tai Sabaki



	Throwing phases



	-Kuzushi: breaking equilibrium



	-Kake: throw execution



	-Tsukuri: throwing preparation, throw entrance



	-Nage: the fall of Uke



	Training the technique of Ippon Seoi Nage and O Goshi

 
	Fifth and sixth
	Reviewing the previous techniques (Uchikomi)



	Training 0 uchi Gari



	Training the technique of Kesa- gatame



	Fighting grips (Kumi Kata)



	Yakusoku Geiko



	Fight with 70% power (Randori)








Statistical analysis

Statistical analyses were performed via SPSS (Version 21.0 for Windows, Chicago, IL, USA) software, with the statistical significance set at 0.05. The Shapiro–Wilk normality test was performed to determine the homogeneity of the sample (Table 3). The pre-test and post-test results for each group were analyzed using a paired t-test. The difference values of the sub-dimension parameters of the scales used in the study were obtained by subtracting the post-test and pre-test difference values. To determine the differences between groups, a one-way analysis of variance was performed using the difference values. In addition, in the comparison of paired groups, the effect size was calculated according to Cohen's d formula [(M2 – M1)/SD pooled]. Moreover, it was interpreted as follows: 0–0.19 insignificant, 0.20–0.59 small (s), 0.6–1.19 moderate (m), 1.20–1.99 large (l), and ≥2.00 very large (v.l) (Cohen, 2013).

TABLE 3  Mean, reliability, skewness, and kurtosis values of the scales.


	(n:50)
	Sub-dimensions
	Number of items
	X
	S.D.
	α
	p
	Kurtosis
	Skewness





	Brief psychological resilience scale
	6
	20.39
	4.6
	0.794
	0.004
	−0.053
	−0.534

 
	The brief multidimensional self-control scale (α: 0.543)
	Initiation
	4
	14.10
	2.37
	0.665
	<0.001
	0.462
	−0.213



	Inhibition
	4
	12.23
	2.73
	0.567
	<0.001
	0.0819
	1.228

 
	Berkeley emotion expressivity questionaire (α: 0.561)
	Expression of emotions
	7
	21.25
	2.9
	0.708
	<0.001
	−0.227
	0.220



	Impulse power
	7
	24.59
	4.61
	0.645
	<0.001
	−0.747
	0.919



	Concealment
	2
	5.06
	1.83
	0.703
	<0.001
	0.732
	0.919





α, Cronbach's Alpha; X, Mean; S.D., Standard deviation.






Results

The study demonstrated that a 6-week judo training regimen exerted a significant effect on the psychological resilience score (e.s. = 1.047, p < 0.001), while no such effect was observed in the Control group (e.s. = 0.0091, p = 0.751) (p = 0.06, Table 4, Figure 2a). Judo training demonstrated a significant impact on self-control levels in the Initiation sub-dimension (e.s. = 1, 739, p < 0.001, Table 4, Figure 2b), while exhibiting no discernible effect in the Inhibition dimension (e.s. = 0.052, p = 0.892, Table 4, Figure 2c). In the control group, a significant decrease was found in the Initiation sub-dimension (e.s. = 0, 785, p = 0.001, Table 4, Figure 2b) and a significant increase was found in the Inhibition sub-dimension (e.s. = 1, 861, p < 0.001, Table 4, Figure 2c) (p = 0.005).

TABLE 4  Comparison of pre- and post-training group results.


	
	Judo
	d
	Control
	d
	p





	
	Pre
	Post
	
	Pre
	Post
	
	

 
	P.P.
	18.36 ± 4.62
	22.92 ± 4.07↑
	1.047m
	21.04 ± 4.74
	20.60 ± 4.92
	0.091
	0.006

 
	Initiation
	12.68 ± 1.55
	15.96 ± 2.17↑
	1.739l
	14.36 ± 2.43
	12.28 ± 2.85↓
	0.785m
	p < 0.001

 
	Inhibition
	12.64 ± 2.89
	12.76 ± 2.88
	0.052
	15.20 ± 2.31
	12.16 ± 3.00↓
	1.861l
	0.005

 
	E.E.
	21.44 ± 2.81
	21.32 ± 2.79
	0.042
	21.28 ± 3.02
	20.68 ± 2.78
	0.207 m
	0.681

 
	I.P
	24.20 ± 4.92
	25.80 ± 2.92
	0.395s
	26.28 ± 2.98
	26.12 ± 2.42
	0.059
	0.159

 
	Concealment
	5.36 ± 1.75
	4.68 ± 1.41
	0.428 s
	4.96 ± 1.49
	5.08 ± 1.29
	0.086
	0.205

 
	E.E.T
	51.00 ± 6.42
	51.80 ± 3.79
	0.886m
	52.52 ± 3.15
	51.88 ± 4.06
	0.17
	0.465





↓↑ p <0.05; P.P., psychological resilience; E.E., Emotion Expression; I.P., impulse power; E.E.T., Expression of emotions total; d., effect size; 0–0.19 insignificant, 0.20–0.59 small (s), 0.6–1.19 moderate (m), 1.20–1.99 large (l), and ≥2.00 very large (v.l).




[image: Bar charts showing psychological resilience, initiation, and inhibition scores for Judo and Control groups, pre and post-intervention. Significant differences are noted with p-values of 0.006, less than 0.001, and 0.005, respectively. The Judo group shows improvement across all measures compared to the Control group.]
FIGURE 2
 Comparison of psychological resilience and self-control levels pre- post-training. Psychological resilience (a), initiation (b), and inhibition (c).


The impact of judo training on various physical and psychological outcomes was examined. The findings revealed a modest effect on impulse power (e.s. = 0.395), concealment (e.s. = 0.428), and a more pronounced effect on psychological resilience (e.s. = 0.886). The expression of emotions (p = 681), impulse power (p = 159), concealment (p = 205), and the total expression of emotions (p = 465) did not demonstrate a significant difference between the groups (p > 0.05, Table 4, Figure 3).


[image: Bar charts compare Judo athletes and a control group on four measures: expression of emotions, impulse power, concealment, and total expression of emotions. P-values range from 0.159 to 0.681, suggesting no significant differences.]
FIGURE 3
 Comparison of expression of emotions levels pre- post-training. Expression of emotions (d), impulse power (e), concealment (f), and expression of emotions total (g).




Discussion

The primary conclusions of this study indicated that a 6-week judo training regimen exhibited a substantial and robust impact on psychological resilience. Furthermore, while the study demonstrated a positive impact on the initiation sub-dimension of self-control, no significant alterations were observed in the inhibition dimension. The impact of the training variable on emotion expression levels was found to have a small effect on impulse control and concealment, and it was determined to be moderate in relation to psychological resilience. This outcome substantiated the primary hypothesis of the study, which posited that judo training enhances psychological resilience, self-control, and emotional expression levels in healthy, sedentary men. This phenomenon can be attributed to the significant role of exercise in mental health, given its positive mental and physical effects.

The findings obtained in this study reveal that judo training has positive effects on psychological resilience, self-control, and emotion expression levels of sedentary university students. A substantial body of research has been conducted on the impact of physical activity on psychological wellbeing. In a cross-sectional study conducted by Özbek and Akyüz (2022) on soccer players, it was reported that the psychological resilience levels of the participants were moderate. This finding indicates that even athletes are amenable to enhancement in terms of psychological resilience, thereby underscoring the potential of physical activity in this domain. San Román-Mata et al. (2020) posited that active engagement in health-oriented physical activities has the potential to enhance psychological resilience and emotional regulation skills, thereby reducing the prevalence of psychological distress. In a similar vein, Dunston et al. (2022) reported that individuals engaging in more intense physical activity exhibited higher levels of resilience and perseverance. Lin and Gao's (2023) study revealed a mutual interaction between physical activity and social support, indicating a collective contribution to the psychological resilience levels of young individuals. Qiu et al. (2025) also identified a substantial and favorable correlation between physical activity levels and psychological resilience in young individuals. Analogous effects were observed in the context of disparate combat sports. As reported by Yilmaz et al. (2024), a 6-week taekwondo training program led to an enhancement in self-control levels among sedentary university women. In a recent study, Jeong (2024) examined the impact of judo training on adolescents' life satisfaction and found positive results. Hami and Mohammad Hassan (2024) study indicated that a period of 8 weeks of judo training had a substantial impact on the improvement of various health and wellbeing outcomes in visually impaired veterans. These outcomes encompassed enhanced life expectancy, improved mental health, and elevated levels of competition motivation. As demonstrated by Lindell-Postigo et al. (2023), judo training has been shown to be an effective intervention for the reduction of aggressive behaviors, in addition to the enhancement of emotional intelligence and self-concept levels.

The impact of judo on individuals across diverse age groups and with unique needs is a noteworthy consideration. Yamasaki (2023) reported that judo training had positive effects on physical (e.g., gait and balance) and cognitive (memory, executive functions) functions in elderly individuals. Morales et al. (2021, 2022) have demonstrated through empirical research that adapted judo programs in children diagnosed with autism spectrum disorder (ASD) result in significant improvements across multiple domains, including motor abilities, psychosocial behaviors, social interaction, and emotional regulation. Furthermore, Križalkovičová et al. (2024) reported that judo practice can support central nervous system (CNS) maturation in young children. According to Lo et al. (2019), judo training has the potential to facilitate cognitive development in school-age children and individuals diagnosed with executive dysfunction. Furthermore, Renziehausen et al. (2022) reported that short-term adapted judo programs have the capacity to reduce stress, enhance satisfaction with the activity, and promote improvements in social relationships. Ennigkeit and Beek (2019) reported that judo increases empathy levels and reduces aggressive behaviors. Meanwhile, Sterkowicz-Przybycień et al. (2014) stated that this sport contributes to psychosocial areas such as self-discipline, serenity, effective problem solving, and socio-moral sensitivity. Biedrzycki and Laskowski (2024) underscored the notion that regular participation in judo confers a comprehensive array of benefits, encompassing both intellectual and psychosocial dimensions of wellbeing in individuals.

The rise in mental health issues (e.g., anxiety, depression, low self-esteem) among university students has been shown to have a detrimental effect on both academic performance and quality of life (Karyotaki et al., 2020; Yousif et al., 2022; Levante et al., 2024). Conversely, physical activity has been identified as a crucial factor in safeguarding both physical and psychological wellbeing (Bull et al., 2020; Qiu et al., 2025). However, the majority of students do not meet the recommended levels of physical activity (Ruiz et al., 2011; Brunet et al., 2013). This phenomenon has the potential to contribute to the development of adverse lifestyles and mental health challenges. In this context, psychological resilience is defined as a dynamic concept that increases an individual's capacity to cope with stress and supports characteristics such as self-control. This concept can be strengthened by physical activity (Qiu et al., 2025; Rutter, 2023). The extant research indicates that regular physical activity can support students' mental health by increasing psychological resilience and self-control levels (Fleshner, 2005; Ouergui et al., 2020; Micheletti Cremasco et al., 2021; Stanković et al., 2022). The present study hypothesizes that the minor impact observed on the subdimensions of emotional expression can be attributed to their common presence within the same social environment.

Research conducted in relation to judo has predominantly centered on professional or experienced athletes. These individuals have been documented to exhibit elevated levels of psychological resilience (Garrido-Muñoz et al., 2024). Conversely, the present study's focus on sedentary university students offers a distinctive contribution to the existing literature by demonstrating that judo training can have beneficial effects on mental health even at the introductory level. Moreover, the utilization of random sampling methods in the examination of judo, a widely practiced combat sport, contributes to the study's methodological rigor. The findings suggest that educational institutions and families should encourage young male university students to engage in structured physical activities such as judo. While these activities do not have a substantial impact on individuals' emotion expression skills, they have the potential to contribute to the development of psychological resilience and self-control skills.

This study has several limitations. The limited sample size precluded the ability to generalize the findings. The research focused on a 6-week time period and did not assess long-term outcomes, which limits the understanding of sustained impacts. The participants were exclusively drawn from a single department of a single university, a limitation that renders the results' generalizability to other student populations uncertain. The study did not address potential gender differences that could affect the results. Notwithstanding this limitation, the reliability of the results is ensured by the utilization of fully validated instruments adapted to the sample. In the future, researchers should endeavor to include larger and more diverse samples in their studies. Furthermore, they should examine long-term effects, address gender as a variable, and explore a wider range of Judo exercise protocols. These efforts will provide a more comprehensive understanding of the subject.



Conclusions

This study offers substantial evidence that integrating Judo martial arts exercises into the academic curriculum of university students results in significant enhancements in various domains of sport psychology and mental health. The present findings suggest that judo martial arts exercises in a non-agonistic environment at the beginner level improve levels of psychological resilience, self-control, and emotion expression. These results underscore the critical role of judo martial arts training in the optimization of mental health and sport psychology. The observed enhancements in psychological resilience and self-control levels, in conjunction with regulated levels of emotional expression, suggest that judo exercises make a valuable contribution to mental health and sport psychology.
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Background: The extant research on Taekwondo has focused primarily on the physiological effects of training, with limited interest in psychological resilience, self-defence and quality of life levels. The present study examined the effects of Taekwondo exercises on psychological resilience, self-defence and quality of life levels in healthy female subjects.
Methods: The present study comprised 30 healthy, sedentary female subjects. The subjects were randomly divided into two groups: one group participated in Taekwondo training (TG), while the other group served as the control group (CG). The sample sizes for both the TG and CG groups were 15. The TT group underwent conventional Taekwondo instruction, while the CG group maintained their habitual routine and refrained from sporting pursuits. The Brief Psychological Resilience Scale, the Physical Self-Defence Scale for Women, and the SF-12 Quality of Life Scale were administered before and after the six-week training period.
Results: The 6-week Taekwondo training programme led to significant improvements in both physical health (PH) (p = 0.049) and mental health (MH) (p < 0.01) scores in female participants. It did not produce a significant change in psychological resilience (PR) scores (p > 0.05). It produced significant improvements in self-defence against simple physical attacks (SP) (p = 0.004) and self-defence against dangerous physical attacks (DP) (p = 0.041) scores.
Conclusion: The positive effects of Taekwondo training on psychological resilience, physical self-defence and quality of life levels have been demonstrated in healthy female subjects. This study provides valuable insights into the impact of Taekwondo exercises on psychological resilience, physical self-defence and quality of life levels. The findings of this study can guide future intervention and programme design in the context of sports psychology.
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 combat sports; mental health; Taekwondo; physical self-defense; psychological resilience; quality of life; sport psychology


1 Introduction

In the contemporary era, the prospect of leading a healthy life is no longer confined to enhancing physical fitness levels; individuals can also achieve this by receiving support in psychological, social, and cognitive domains. In this context, scientific studies have demonstrated that regular physical activity exerts multifaceted positive effects on both physiological and psychological health indicators (Yılmaz et al., 2021; Stanković et al., 2022; Ciaccioni et al., 2024; Çelikel et al., 2025; Qiu et al., 2025). The impact of physical activity on mental health components, such as stress management, psychological resilience, and self-efficacy, contributes to the sustainable enhancement of an individual’s quality of life.

Martial arts, particularly those with structured training systems such as Taekwondo, have been shown to engender improvements in physical fitness (Toskovic, 2001; Fong and Ng, 2011; Roh et al., 2018). In addition to this, they have also been demonstrated to foster significant benefits in terms of ethical values, self-discipline, emotional control and social harmony (Roh et al., 2018). The pedagogical application of Taekwondo has been demonstrated to encourage the development of multifaceted personality traits in participants, including self-control, respect, responsibility, leadership, and self-confidence (Kim et al., 2021). Consequently, Taekwondo is regarded not solely as a martial art for both children and adults, but also as a value-based educational instrument that fosters character development (Toskovic, 2001; Epstein and Krasner, 2013).

From a feminist standpoint, the participation of women in physical activity has been shown to enhance health indicators and cultivate resilience against stress factors stemming from gender roles (White et al., 2005; Obi et al., 2023). Taekwondo has been demonstrated to enhance women’s physical self-defence capabilities, thereby reinforcing their sense of self-efficacy and strengthening their psychological resilience (Yılmaz et al., 2024). Psychological resilience is defined as an individual’s ability to respond adaptively to stress, trauma, and adverse life events (Rutter, 2000; Luthar et al., 2003; Garrido-Muñoz et al., 2024). This capacity is influenced by various factors, including self-control, social support, and cognitive flexibility. It has been documented that individuals who possess high psychological resilience are able to develop more effective coping strategies in the face of challenging life conditions and are able to sustain their quality of life (Epstein and Krasner, 2013).

Quality of life, on the other hand, is a subjective assessment that encompasses a multidimensional structure including physical health, psychological state, social relationships, and environmental factors (Ciaccioni et al., 2022; Frisch, 2024). However, in the literature, quality of life is mostly addressed from a psychological health perspective; sociological determinants such as gender, socioeconomic status, educational level, and living environment (urban/rural) are not sufficiently considered. This situation highlights the need for a more comprehensive approach to evaluating interventions specific to women’s quality of life (Nutakor et al., 2023).

Recent studies have demonstrated the efficacy of Taekwondo training in enhancing physical fitness and body composition in women. In addition, it has been shown to be an effective tool in the management of psychological issues such as depression, anxiety, and social isolation (Gao et al., 2025). Moreover, given its inherent capacity to foster cross-cultural social interactions, Taekwondo has been demonstrated to enhance social integration and cultural awareness levels, particularly among university-aged women (de Oliveira et al., 2023). However, studies examining the effects of martial arts on women are mostly cross-sectional in design and insufficient in explaining cause-and-effect relationships (Kim and Nam, 2021; Kim et al., 2021; Davies and Deckert, 2020; Croom, 2022; Gao et al., 2025). This underscores the necessity for longitudinal and intervention-based research methodologies. Moreover, while the extant literature predominantly focuses on martial arts, there is a paucity of systematic studies specific to Taekwondo. The objective of this study is to analyse the effects of a six-week Taekwondo training programme on quality of life, psychological resilience, and physical self-defence levels in female university students. The primary hypothesis of the study is that structured six-week Taekwondo exercises will enhance quality of life, psychological resilience, and physical self-defence levels. The findings of this study have the potential to inform the development of intervention programmes that address the physical and psychosocial health needs of female university students.



2 Materials and methods


2.1 Participants

Thirty healthy female subjects were included in the study. The study was designed as a randomised, controlled experimental study. Participants were randomly assigned to two different groups: the Taekwondo group (TG) and the Control (CG) group. The GPower 3.1 programme was used to determine the required number of participants. The results of the power analysis of the sample study showed that the study could be completed with 12 subjects in each group (effect size: 0.80; actual power: 0.89). To account for possible losses, 15 subjects were allocated to each group (Control and Taekwondo), adding 25% to the total of 30 subjects. To determine which group the participants in the sample would be assigned to, numbers between 1 and 30 were randomly assigned to two groups using a computer program.1 Participants with chronic or any other illnesses were excluded from the study. Informed consent was obtained from all participants verbally and in writing before the study began.



2.2 Experimental design

Healthy female participants in the study were asked to visit the laboratory three times. During the first visit, they were given information about the training procedures and scales. Each subject was given a detailed explanation of the Taekwondo training procedure. During the next visit, which took place 1 week later, pre-exercise measurements were taken and the values were recorded. At the end of the six-week training programme, final measurements were taken during the third and final visits (see Figure 1).

[image: Flowchart illustrating a study process. The steps are Enrollment, with participants assessed for eligibility. First data collection involves tests in two stages. During Allocation, participants are randomized into two groups (TG: 15 and Control: 15). The Follow-Up stage involves TG exercising three days a week for six weeks, while the Control is a non-exercise group. Second data collection involves tests repeated as before. Finally, the Analysis stage shows both groups analyzed with 15 participants each.]

FIGURE 1
 Experimental design.




2.3 Body composition measurement

In the study, body composition was measured with Gaia 359 Plus Body-pass bioelectrical impedance analyser to indicate that the participants had similar body characteristics. The Gaia 359 Plus BodyPass was used to determine the subject’s height and body weight (see Table 1).


TABLE 1 Descriptives.


	Group
	Height
	Weight
	Age



	
X

	S.D.
	
X

	S.D.
	
X

	S.D.

 

 	Taekwondo 	160.20 	5.13 	57.33 	9.19 	20.67 	1.11


 	Control 	161.93 	4.62 	58.40 	5.25 	20.80 	1.15




 



2.4 Physical self-defense scale for women

The scale developed by Uyar (2022) comprises 12 items and two sub-dimensions: self-defense against dangerous physical attacks (DP) and self-defense against simple physical attacks (SP). The scale does not include any items that can be reverse scored. The lowest possible score that can be attained on this five-point Likert-type scale, comprising two sub-dimensions and 12 items, is 12, while the highest score is 60. The initial sub-dimension, encompassing self-defense against dangerous physical attacks, comprises six items. A high score within this dimension indicates that women possess elevated levels of self-defense against physical attacks that they perceive as more dangerous. The remaining sub-dimension assesses women’s capacity for self-defense in the context of physical attacks that they perceive as less dangerous, comprising six items. A high score in this sub-dimension indicates that women possess a robust capacity for self-defense against physical attacks that they perceive as less dangerous. In this study, the alpha coefficients were 0.894 for the dangerous assault sub-dimension and 0.807 for the simple assault sub-dimension. It was determined that the scale had very high reliability results such as 0.80 ≤ α < 1.00.



2.5 The Quality of Life Scale (QOLS)

The Short Form-36 (SF-36) was developed by Ware et al. (1995) as a means of measuring quality of life. The SF-12 Quality of Life Scale was constructed by selecting 12 items from eight subheadings of the SF-36. A Turkish validity and reliability study was conducted by Soylu and Kütük (2021). The scale enquiry concerns the individual’s functional status, well-being and general health perception. The responses to questions pertaining to physical and emotional status are dichotomous (yes/no), whereas other questions employ a Likert-type scale with options ranging from 3 to 6. The Mental Component Summary (MCS) score is derived from the Mental Health, Emotional Role, Social Functioning, and Energy subcategories, while the Physical Component Summary (PCS) score is calculated from the Physical Role, Physical Functioning, General Health, and Body Pain subcategories. Scoring is on a scale of 0 to 100. A higher score is indicative of superior health status. The Cronbach’s alpha coefficient of the SF-12 Short Health Scale was calculated as α: 0.73 for the physical subscale and α: 0.72 for the mental subscale (Soylu and Kütük, 2021). The alpha coefficient of these two sub-dimensions, which explained 57.48% of the total variance, was calculated as 0.555 for the physical subscale and 0.698 for the mental subscale. The SF-12 scale was scored on the OrthoToolKit website.



2.6 The Brief Psychological Resilience Scale (SPRS)

The Brief Psychological Resilience Scale (SPRS) was developed by Smith et al. (2008) and adapted to Turkish culture by Doğan (2015). The scale under consideration was developed for the purpose of measuring individuals’ levels of psychological resilience. It consists of six items and a single sub-dimension on a 5-point Likert scale. The scale incorporates reverse-coded items (2, 4, 6). Following the correction of reverse-coded items, the highest attainable score on the scale is 30, whereas the lowest is 6. A high score on the scale is indicative of a high level of psychological resilience. The scale is characterised by ease of use and scoring, practicality, and the capacity to be administered in a relatively brief period. Doğan (2015) determined the Cronbach’s alpha reliability of the scale to be 0.81 and the internal consistency coefficient to be 0.83. The findings of this study indicate that the scale is a highly valid and reliable measurement tool that can be applied in Turkish culture. In the present study, the Cronbach’s alpha reliability coefficient of the scale was determined to be 0.794.



2.7 Weekly training program

The training programme involves participants performing Taekwondo kyorugi (basic and combined strikes) exercises for a duration of 60 min per day, on 3 days per week, over a period of 6 weeks. The extant literature indicates that a period of between 6 and 12 weeks, with a minimum of 3 days per week, is a very important period for development (Hudelmaier et al., 2010). Consequently, a six-week period was deemed to be an appropriate duration for the study. The exercise programme was meticulously structured in three phases, informed by the insights of three Taekwondo experts. The initial phase of the training regime was a five-minute running routine of low intensity, followed by a ten-minute series of exercises designed to improve agility and coordination. These comprised two steps, side steps, cross steps, two-foot jumps, single-leg jumps, squat jumps, high knees (×10), single knee, cutting kicks, one step back and two steps back. A stretching phase consisting of 5 min of dynamic stretching was performed with the objective of preventing muscle stiffness and facilitating relaxation of the body. The fundamental phase was administered to subjects for a duration of 60 min on 3 days of the week (Tuesday, Thursday, and Saturday) (Yılmaz et al., 2024) (see Table 2).


TABLE 2 Six week programme.


	Week
	Implemented program

 

 	1 week 	Apchagi, Dolryeo chagi, Naryeo chagi, (each set of movements was repeated 3 times for 4 min. Rest was given for 1 min between each set).


 	2 week 	Ggeulousi apchagi, Apbal dolryeochagi, (each set of movements was repeated 3 times for 4 min. Rest was given for 1 min between each set).


 	3 week 	Jump neryeo jjikgi, Neryeo jjikgi, (each set of movements was repeated 3 times for 4 min. Rest was given for 1 min between each set).


 	4 week 	Dolgae chagi, Naraechagi, Punch, Dwitchagi, Dwihooryeo chagi, (each set of movements was repeated 3 times for 4 min. Rest was given for 1 min between each set).


 	5 week 	Combined stroke training (each set of combined movements was repeated 3 times for 4 min. 1 min rest was given between each set).


 	6 week 	Combined stroke training (each set of combined movements was repeated 3 times for 4 min. 1 min rest was given between each set).




 



2.8 Statistical analysis

Statistical analyses were performed via SPSS (Version 21.0 for Windows, Chicago, IL, United States) software, with the statistical significance set at 0.05. The Shapiro–Wilk normality test was performed to determine the homogeneity of the sample. Each pre-test and post-test differences were determined by paired comparison test (paired t-test), and inter-group differences were determined by one-way analysis of variance with post-test and pre-test difference values. In addition, in the comparison of paired groups, the effect size was calculated according to Cohen’s d formula ((M2 − M1)/SD pooled). Moreover, it was interpreted as follows: 0–0.19 insignificant, 0.20–0.59 small, 0.6–1.19 moderate, 1.20–1.99 large, and ≥2.00 very large (see Table 3).


TABLE 3 Mean, reliability, skewness and kurtosis values of the scales.


	
	Sub-dimensions
	Number of items
	
X

	S.D.
	
α

	Kurtosis
	Skewness

 

 	Short Psychological Resilience Scale 	6 	18.93 	3.72 	0.693 	0.565 	1.043


 	The quality of life scale 	Physical subscale 	6 	44.40 	8.5 	0.723 	−0.765 	−0.469


 	Mental subscale 	6 	44.33 	9.76 	0.744 	−0.724 	−0.215


 	Physical self-defense scale for women (α: 0.933) 	Dangerous physical 	6 	16.31 	5.96 	0.819 	−0.365 	0.800


 	Simple physical 	6 	20.18 	4.79 	0.918 	−0.267 	0.240





α, Cronbach’s alpha; X, mean; S.D., standard deviation.
 




3 Results

The study revealed that the 6-week Taekwondo training programme resulted in an 8.11% greater improvement in PH scores in women in the TG (e.s. 0.654, 5.14%, p = 0.041) group compared to the CG (e.s. 0.179, −2.97%, p = 0.426) group (p = 0.049, Figures 2a,b). In terms of MG scores, the TG (e.s. 1.956, 35.04%, p < 0.001) group showed a 49.03% greater improvement in MH scores compared to the CG (e.s. 0.766, 13.99%, p = 0.027) group (p < 0.001, Figures 2c,d).

[image: Four bar graphs compare pre and post-test data with individual data points. Top left graph shows a significant increase with p-value 0.041. Top right graph shows a highly significant increase with p-value less than 0.001. Bottom left graph shows a significant increase with p-value 0.027. Bottom right graph shows no significant change with p-value 0.426. Pre data is in green, post data in blue.]

FIGURE 2
 Comparison quality of life levels pre-post training.


The study found that as a result of the 6-week Taekwondo training programme, TG (e.s. 0.109, 2.09%, p = 0.647) group showed a similar improvement in PR scores compared to the CG (e.s. 0.101, −2.08%, p = 802) group (p = 1.000, Figures 3a,b).

[image: Bar graphs showing pre and post measurements for two groups labeled TG PR and CG PR. The TG PR graph shows pre values at 20 and post at 22 with a p-value of 0.647. The CG PR graph shows pre values at 18 and post at 19 with a p-value of 0.802. Both graphs include individual data points and error bars.]

FIGURE 3
 Comparison of psychological resilience levels pre-post training.


The study revealed that the 6-week Taekwondo training programme resulted in a 17.82% greater improvement in SP scores in women in the TG (e.s. 0.637, 11.60%, p = 0.030) group compared to the CG (e.s. 0.617, −6.22%, p < 0.001) group (p = 0.004, Figures 4a,b). In terms of DP scores, the TG (e.s. 0.485, 20.38%, p = 0.053) group showed a 28.9% more significant improvement in DP scores compared to the CG (e.s. 0.571, 8.52%, p < 0.001) group (p = 0.041, Figures 4c,d).

[image: Four bar graphs showing pre and post data comparisons with error bars for two conditions, TG and CG. Top left (p=0.030) and top right (p=0.053) for TG SP and TG DP, respectively. Bottom left (p<0.001) and bottom right (p<0.001) for CG DP and CG SP, respectively. Green bars represent pre and blue bars represent post data.]

FIGURE 4
 Comparison of physical self-defense levels pre-post training.




4 Discussion

The primary objective of this study is to examine the effects of 6 weeks of Taekwondo training on psychological resilience, self-defence and quality of life levels in healthy female subjects. The primary conclusions of this study suggest that a six-week Taekwondo training programme administered to healthy women enhances participants’ quality of life, self-defence skills, and psychological resilience levels. The central hypothesis of this study, which posits that a structured 6-week Taekwondo exercise programme improves quality of life, psychological resilience, and physical self-defence levels, was confirmed.

Taekwondo (TKD) is an Olympic sport that involves the disciplined application of different movement forms through the harmonious synchronisation of a peaceful mind and body. These unique characteristics enable balanced personal development and become a way of life (USATKD, 2022). Unlike other martial arts, participating in and practising Taekwondo strength, endurance, flexibility, coordination, concentration, goal setting, decision making, self-defence, self-respect, control, quality of life, discipline, and other physical, physiological, psychological, and life skills advantages (Yılmaz et al., 2024; Nair, 2020; Burke et al., 2007). Therefore, it can be said that Taekwondo develops the individual cognitively, physically, emotionally, and socially (Lakes et al., 2013).

The six-week Taekwondo training program resulted in substantial enhancements in both physical health (PH) and mental health (MH) scores among the female participants. In terms of physical health (PH): The Taekwondo group (TG) demonstrated a 8.11% greater improvement in comparison to the control group (CG) (p = 0.049). With regard to mental health (MH): A 49.03% greater improvement was observed in the TG group compared to the CG (p < 0.001). The findings underscore the efficacy of Taekwondo training in enhancing the physical and mental well-being of women, thereby underscoring its significant contribution to mental health. These findings are consistent with those reported in previous studies.

A multitude of studies have been conducted to examine the impact of Taekwondo training on quality of life. These studies have revealed that this sport has a positive effect on physical, psychological, and social areas. Cromwell et al. (2007) underscored the multifaceted nature of Taekwondo, asserting that it functions not only as a physical exercise but also as a catalyst for enhancing psychological factors, including discipline, patience, and mental endurance. This comprehensive approach, they contend, leads to a marked improvement in overall quality of life. As demonstrated in the study by Yılmaz et al. (2024), a six-week Taekwondo training program yielded positive outcomes, including enhanced self-control, improved quality of life, and augmented self-defense skills, in sedentary women. Lakes and Hoyt’s (2004) study on the psychosocial effects of Taekwondo on children reported significant improvements in skills such as self-confidence, self-discipline, and stress management. The study also found a positive contribution to children’s quality of life. Kim et al. (2015) study, the impact of Taekwondo training on the physical health and quality of life of female university students was examined. The findings indicated that regular Taekwondo training led to improvements in overall quality of life, with significant increases observed in muscle strength, flexibility, and cardiovascular health. In their study, Fong and Ng (2011) examined the effects of Taekwondo on elderly individuals. Their findings indicated that Taekwondo improved balance, flexibility, and overall quality of life. Additionally, it enhanced psychosocial factors such as social participation and self-esteem. In their research on martial arts such as Taekwondo, Burke et al. (2007) reported that in addition to supporting physical health, these sports also have significant effects on mental health and quality of life, such as reducing stress, increasing self-expression and self-control. According to the findings of Jung et al. (2017), regular Taekwondo training has been demonstrated to enhance quality of life by increasing physical health parameters, including muscle strength, flexibility, and cardiovascular endurance. Gao et al. (2025) posit that Taekwondo is an effective method of alleviating depression, particularly in older women. Ziaee et al. (2012) demonstrated in their study on young men that regular Taekwondo training improved psychological well-being and overall quality of life by reducing depression, anxiety, and stress levels. Kim et al. (2012) discovered that a Taekwondo exercise program has the potential to enhance physical fitness, physical function, and quality of life in women diagnosed with osteoarthritis. Chyu et al. (2013) posited that martial arts training may be a viable and efficacious approach to enhance body composition and quality of life in overweight/obese premenopausal women. Kim et al. (2014) posited that Taekwondo training exerts a positive effect on social well-being, thereby enhancing social skills, teamwork, and social participation. These social interactions, in turn, have been demonstrated to improve quality of life. Douris et al. (2015) reported that regular Taekwondo training in middle-aged individuals increased physical fitness, strengthened resilience against stress, and provided positive effects on quality of life. The majority of these studies have concluded that Taekwondo contributes to an enhanced overall quality of life by improving not only physical but also psychological and social well-being. However, further research is necessary, particularly on specific populations such as women.

With respect to psychological resilience (PP) scores, no statistically significant differences were observed between the Taekwondo and control groups. The findings of this study demonstrate that Taekwondo training exerts minimal influence on psychological resilience and does not result in an augmentation of psychological resilience in the short term. This finding suggests that studies such as Toskovic (2001) and Roh et al. (2018) may attribute the positive effects on psychological resilience to long-term or more intensive training protocols. Furthermore, the development of a complex and multicomponent structure, such as psychological resilience, may necessitate prolonged interventions and studies that consider individual differences (Selucik and Dilek, 2020; Moore et al., 2020). A review of the extant literature indicates that Taekwondo training fosters the development of numerous components of psychological resilience, including self-control, stress management, self-confidence, social bonds, and mental resilience (Selucik and Dilek, 2020; Moore et al., 2020; Douris et al., 2015; Kim et al., 2014; Lakes et al., 2013). The following text is intended to provide a comprehensive overview of the subject matter. Consequently, Taekwondo training can be regarded as a protective and developmental intervention tool, particularly for vulnerable groups such as children, youth, and women.

The 6-week Taekwondo training program resulted in substantial enhancements in SP and DP scores among the female participants. In consideration of the SP: Taekwondo group (TG), a 17.82% increase in improvement was demonstrated in comparison to the control group (CG) (p = 0.004). With regard to the DP, the TG group exhibited a 28.9% greater improvement in comparison to the CG (p = 0.041). These findings suggest that Taekwondo training is effective in improving SP and DP scores of female individuals.

A body of research has been conducted on the effects of Taekwondo training on self-defense. The findings indicate that training in this discipline results in improvements in individuals’ self-defense skills and fosters a sense of security. According to the findings of Yılmaz et al. (2024), a six-week Taekwondo training program yielded favorable outcomes in terms of enhancing self-control, quality of life, and self-defense skills among sedentary women. In their study, Kim et al. (2014) investigated the effect of Taekwondo on the development of basic self-defense skills. The researchers reported that Taekwondo training improved the physical defense skills of the participants and provided improvements in speed, strength, and technique during training. Concurrently, they asserted that the presence of the aforementioned elements contributed to an enhancement in the perceived sense of safety experienced by individuals confronted with peril. Cho et al. (2017) conducted a study that examined how Taekwondo training improves physical and mental self-defense skills in students. The researchers reported that Taekwondo techniques increase physical and mental awareness of self-defense. They also reported that these techniques help participants develop strategic approaches to potentially dangerous situations. In their study, Selucik and Dilek (2020) examined the effects of Taekwondo on self-defense and aggression levels. Their findings indicated a decrease in physical aggression tendencies among individuals practicing Taekwondo and an improvement in self-defense skills. Ghorbanzadeh and Bayar (2013) conducted a study on women that yielded notable findings regarding Taekwondo training. The study revealed that training in Taekwondo imparted two notable benefits to the female subjects. First, the training instilled in them the ability to defend themselves physically. Second, it increased their self-confidence. The female subjects reported that their Taekwondo training had enhanced their capacity to manage perilous circumstances and had fortified their psychological well-being. According to Kim et al. (2021), the practice of Taekwondo has the potential to exert a favorable influence on the psychosocial factors of its participants. Lakes and Hoyt’s (2004) research indicated that Taekwondo enhances not only physical defense skills but also emotional and mental resilience. Individuals who practice Taekwondo develop the ability to maintain composure under stress and to defend themselves effectively. The study also documented enhancements in self-control levels. A substantial body of research has been conducted on the impact of Taekwondo training, and a predominant finding across these studies is that Taekwondo enhances individuals’ self-defense capabilities. This training also fosters the ability to respond to physical attacks in a safe and strategic manner. Furthermore, Taekwondo has been observed to strengthen psychological factors, including mental resilience, self-confidence, and self-control.

In conclusion, six-week regular Taekwondo training had positive effects on quality of life and self-defense skills in healthy female individuals. Although no significant effect on psychological resilience was observed in the short term, it is thought that improvements can be achieved in this area with long-term programs. In this context, Taekwondo training can be considered as a multidimensional intervention strategy that supports women’s physical, mental and social well-being. We believe that these findings will contribute to the existing Taekwondo literature. Taekwondo is widely recognized as a combat sport that provides numerous benefits to its practitioners. However, it is well understood that effective training in this sport requires careful consideration of key parameters such as volume, intensity, duration, frequency and complexity.

The present study is subject to several limitations. The limited sample size of the study resulted in findings that were not widely applicable. The study focused on a six-week time frame and did not evaluate long-term outcomes, which limited the understanding of sustainable effects. The restriction of the study to participants from a single faculty at a single university renders the results applicable only to this specific student population. Physiological and/or biochemical variables were not analysed. The study exclusively included female university students. The study did not address potential gender differences that could influence the results. It is recommended that future research endeavours should include samples of greater size and diversity, whilst also examining long-term effects. Furthermore, it is advised that gender be considered as a variable, in addition to exploring a more extensive range of Taekwondo exercise protocols. This would facilitate the attainment of a more comprehensive understanding. The study’s key strengths are as follows: The study’s design, which entailed the comparison of two physically active groups (TKD) and an inactive group (CG), along with the random assignment of participants at the outset, enhanced the internal consistency of the study. The use of validated assessments commonly used in the scientific literature increased external validity. Finally, the use of training programmes adapted to the characteristics of female university students reduced the risk of injury and increased compliance with interventions.



5 Conclusion

This study provides significant evidence that the integration of Taekwondo martial arts exercises into the academic curriculum of female university students results in substantial improvements in various domains of sports psychology and mental health. The extant literature suggests that Taekwondo martial arts exercises in a non-hostile environment at the beginner level enhance psychological resilience, self-control, and quality of life levels. The present study revealed that 6 weeks of Taekwondo training resulted in significant improvements in female participants’ physical health, mental health, defence against dangerous physical attacks (DP) and defence against simple physical attacks (SP). However, no significant difference was observed between the groups in terms of psychological resilience scores. The findings of the present study suggest that Taekwondo may be an effective exercise method for improving women’s quality of life. This finding suggests that Taekwondo exercises have the potential to function as an intervention tool for society, contributing to not only psychological well-being but also social participation and equality.
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Introduction: Mind-body unity, may form through stringent exercise and focused breathing. Brief participation may increase psychometric properties combatting mental health issues. We investigated how psychometric properties manifest within kendo practitioners (KP) internationally. Do they have increased psychometric properties compared to non-practitioners (NKP) due to kendo experience; our hypothesis was that they do.
Methods: The psychiatric questionnaires were disseminated through email and social media with informed consent obtained. All self-report questionnaires had good internal reliability and consistency. The study was performed using a cross-sectional design and conducted so that participants could only move on to subsequent questions if they had provided answers for prior questions. 230 European participants, 349 Japanese participants were present throughout this study. Their group was the independent variable as participants were divided by whether they practiced kendo or not. We used multiple psychiatric questionnaires like K6 (depression), COPE (stress), CD-RISC (resilience), Rosenberg’s self-esteem scale, SOC (confidence in dealing with life) and Emotional Regulation to measure various psychometric properties. Inclusion criteria were that patients be 18 or older and do exercise at least once a week.
Results: For statistical methods a Mann–Whitney U test, descriptive statistics, reliability analysis and post-hoc power analysis were conducted using SPSS and GPower. Significant differences between KPs and NKPs for SOC (p-value = 0.013*), CDRISC (p-value = <0.001**), K6 (p-value = 0.008**) and self-esteem (p-value = <0.001**) were noted. SOC, CDRISC and K6 were deemed significant here but not when separate analyses were conducted for European or Japanese participants. European data showed no significant difference and for Japanese data only self-esteem was significant (p-value = 0.03*).
Discussion: Our results support that kendo can lead to increased psychometric properties compared to non-kendo. Result differences when split in to Japanese vs European could be attributed to cultural differences. These cultural differences could affect baseline levels of reported self-esteem within a population and could be why there was a discernible difference between Japanese and European participants. Sports lacking this mindfulness component do not provide the same prescribed benefits. However, the degree of impact pertaining to these results remains to be seen and should be further investigated before being applied in a clinical setting in the future.
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Introduction

Exercise is generally believed to be good for your health whether it is intense cardiovascular workouts or weightlifting. The benefits that doing sport as a form of exercise provides can be beneficial to the respiratory, metabolic and cardiovascular systems but multiple studies have also shown that mental wellbeing and cognitive function can improve in tandem (Callaghan, 2004). More specifically, improved attention, motivation and memory function (Fujiwara et al., 2019); (Mandolesi et al., 2018). FDG-PET (fluorodeoxyglucose Positron Emission Tomography) studies have supported these findings indicating that exercise can determine changes in metabolic networks that are related to cognition through measuring glucose levels and synaptic function (Huang et al., 2016).

What sets martial arts apart from other sports is its focus on the cultivation of the mind. Unlike western sports that emphasise competing and winning, martial arts emphasise self- control, self-improvement and knowing thyself (Binder, 2007). This stems from the teachings of Zen Buddhism where a calm and still mind often referred to as ‘zen’ is emphasised. In East Asian cultures this form of Buddhism believes that wisdom alongside compassion is essential and should be present in all aspects of everyday life (Nagatomo, 2020).

This zen ideal can be seen in the training methods of martial arts like kendo. Kendo is a type of martial art that practices with bamboo swords and shares similarities with fencing. A central tenet of kendo specifically is its ability to integrate both body and mind through intense training methods that are said to be examples of “Zen in action” (Oosterling, 2011). The zen like state that arises from the unity of the mind and body is composed of two parts, firstly the physiological benefits that exercise can provide such as the regulation of the respiratory and cardiovascular systems mentioned above and secondly, a type of focused breathing that is said to calm and refocus the mind. This type of breathing referred to as ‘diaphragmatic breathing’ has been shown to significantly decrease anxiety and stress via decreased cortisol levels and significantly increase attention span upon control group comparison (Ma et al., 2017); (Lutz et al., 2009); (Matousek et al., 2010). Mindfulness is a state that can be achieved through repeated production of this zen ideal and is referred to as the ability to observe sensations, feelings and thoughts as they happen while remaining impartial to them (Weder, 2022). A mindfulness strategy called mindful attention has been shown to produce less neural activity in the subgenual ACC, ventral ACC, ventral mPFC and medial orbito-frontal cortex during exposure to stressful scenarios (Taren et al., 2015). The production of mindfulness through kendo could therefore be important in terms of stress coping and the ability to respond to negative events calmly.

A common problem that many people face is the abundance of stressors in daily life, but routinely taking part in martial arts like kendo is said to improve stress coping ability (Chiodo et al., 2011) and improve self-esteem in participants (Daniels and Thornton, 1992). This idea was further reinforced in a recent study that stated how positive emotions and stress relief mediate the relationship between physical activity and well-being (Oh et al., 2025). Therefore, the current theory is that active participation even over short periods of time may help to increase psychometric properties even in people who have never previously participated thereby lowering perceived mental health issues and leading to improved clinical outcomes over time even for individuals on the spectrum (Moore et al., 2020).

In this study, we investigated the psychometric properties and associated mental health within kendo players that manifests through increased mindfulness and psychological resilience on an international scale. Other psychological components of kendo players and the effects of training on their mentality was also noted, including duration and frequency of training. This was achieved through an international questionnaire survey that was scored in relation to multiple psychometric tests. Exercise being beneficial to mental health has become a well-established theory in the psychiatric community (Callaghan, 2004; Chiodo et al., 2011; Moore et al., 2020). Our reason for conducting this study was to further explore the idea that kendo is beneficial to mental health and to establish the idea that sports that include a mental component are more effective at conferring specific benefits than other sports. Therefore, the aim of the present study is to investigate the psychometric properties and associated mental health in kendo players internationally and our initial hypothesis was that kendo practitioners have increased psychometric properties compared to non-practitioners, due to prior kendo experience.



Materials and methods


Participants

The European data had 166 men and 64 women making 230 in total. 197 of them who do kendo (147 men and 50 women) and 33 who do not. (19 men and 14 women). Average age of men was 40 years old with a minimum of 18 years old and maximum of 74 years old. Average age of women was 33.92 also with a minimum age of 18 but maximum age of 67 (see Supplementary Table 1).

The Japanese data had 179 men and 170 women making 349 participants in total. Of those 179 men, there was 102 who practiced kendo and 77 who did not. Of the 170 women, 55 practiced kendo and 115 did not. There was a total of 157 KPs and 192 non-KPs. Average age of the men was 34.96 years with a minimum of 18 years and maximum of 67. Average age of women was 26.19 years with a minimum of 8 years and a maximum of 73, so there was quite a broad range of ages present in this study overall (see Supplementary Table 1).



Procedure and outcome measures

Multiple questionnaires each of which constitute a different psychometric test and measure a different aspect of behaviour were used in this study. All of them were self-report questionnaires. The study was performed using a cross-sectional design and carried out so that all questionnaires could be completed from an accessible website. For each questionnaire, the participants could only move on to subsequent questions if they had provided answers for prior questions. No incentives were provided either but participants were free to review and change their answers if they so desired. Both the Japanese versions and English versions of these questionnaires were used. The inclusion criteria were that you did frequent exercise (at least once a week) and that all participants be at least 18 years of age.

The questionnaires were sent out in November 2017, the data collated henceforth and then analysed in August 2022. This was an open voluntary survey so a convenience sample was used and the questionnaires’ contents were disseminated through email and social media such as Facebook advertisements. Cronbach’s alpha was the same for both English and Japanese versions of the questionnaires. The answers to the questionnaires and any personal information were stored in an Excel file that was only accessible to the author KK of this study, using a password lock.

The K6 scale (Kessler et al., 2003; Furukawa et al., 2008) which measures psychological distress stemming from anxiety and depression related symptoms. K6 is a shorter version of the K10 scale where there are only 6 questions, and each question is rated on a five-point Likert scale. There is a total of 24 points and the higher the score the higher the psychological distress. Cronbach’s alpha was calculated to be 0.85 meaning good internal consistency and reliability. Completion rate was 82.5% (288/349) for the Japanese data and 75.7% (174/230) for the European data.

COPE (Carver et al., 1989; Otsuka et al., 2008) which contains 28 questions and is used to measure effective and ineffective ways of coping with stress. This questionnaire is commonly used in healthcare to see how patients are coping with serious circumstances. There are 3 dominant coping styles: problem focused coping, emotion focused coping, and avoidant coping. The scores for the three coping strategies are often presented as averages and show which coping style an individual uses most frequently. Cronbach’s alpha was 0.74–0.82 and completion rate was 83.4% (291/349) for the Japanese data and 74.3% (171/230) for the European data.

The CD-RISC questionnaire (Connor and Davidson, 2003; Awano et al., 2020) which contains 25 questions and is designed to evaluate a person’s resilience in the face of adverse life events. It measures several different components of resilience: change, stress, discouragement, focus, unpleasant feelings and coping. A higher score often reflects a higher level of resilience with scoring ranging from 0 to 100. Cronbach’s alpha was high at 0.93 and completion rate was 89.4% (312/349) for the Japanese data and 83.0% (191/230) for the European data.

Rosenberg self-esteem scale (Rosenberg, 1965; Mimura and Griffiths, 2007) is a 10-question scale that measures self-worth by measuring an individual’s positive and negative feelings about themselves. It is measured using a 4-point scale from strongly disagree to strongly agree. The higher the score, the higher a person’s self-esteem is said to be. Cronbach’s alpha was 0.79–0.88 and completion rate was 82.2% (288/349) for the Japanese data and 75.7% (174/230) for the European data.

Sense of Coherence (Antonovsky, 1993; Togari and Yamazaki, 2005) is a questionnaire concerning how individuals view life and the resources they use to improve or maintain their health. It is made up of 29 lifestyle questions. 11 concern compatibility, 10 items measure manageability, and 8 items measure meaningfulness. The scale ranges from 1 to 7 for each question where 1 is “I never have this feeling” and 7 is “I always have this feeling.” Total scores can range from 29 to 203. Cronbach alpha was 0.84–0.89 and completion rate was 94.0% (328/349) for the Japanese data and 87.4% (201/230) for the European data.

Emotional Regulation Questionnaire (Gross and John, 2003; Yoshizu et al., 2013) has 10 items and measures how emotions are regulated. There are two methods: cognitive reappraisal which means to rethink a situation and expressive suppression which means to suppress your emotions. The answers are measured on a 7-point scale from where 1 is strongly disagree and 7 is strongly agree. Cronbach’s alpha was lower at 0.45 and completion rate was 86% (300/349) for the Japanese data and 78.3% (180/230) for the European data. Despite the low alpha, this questionnaire was still included due to the fact that emotional regulation is said to be one of the key benefits that martial arts can provide over time (Oh et al., 2025).



Statistical methods used

SPSS version 21 and GPower version 3.1 were the only statistical programmes used (Faul et al., 2007). The statistical methods used were descriptive statistics which allowed us to see the spread of the data and non-parametric tests like the Mann-Whitney U test were also used. Specifically, an independent-samples Mann Whitney U test was chosen because it allows for the comparison between two groups with unequal sample sizes as was the case here. The total number of responses for each questionnaire were counted and the data of the participants who had any missing questionnaire data were removed in order to ensure completeness and produce the final data set that was then used for the analysis. This was done for both Japanese and European data sets. Prior to this, questionnaire completion rate for both Japanese and European data sets were calculated. A post-hoc power analysis was conducted using Gpower to see if the power of our results were sufficient for our current sample size. A reliability analysis was performed to calculate Cronbach’s alpha which indicates the reliability and validity of the questionnaires and a 95% confidence interval was used as standard. The alternative hypothesis was that there should be a difference in distribution of the data between these two groups for each of the questionnaires. The initial assumptions were that the mental and physical benefits associated with kendo are not culturally specific and should indiscriminately apply to everyone who practices.



Ethical considerations

Informed consent was obtained from the subjects before completing the questionnaires. The study was approved by the Ethics Committee of the Kyoto University Graduate School and Faculty of Medicine and was conducted in accordance with the Declaration of Helsinki. Approval number: R1185-3.




Results


Main results of all data

A non-parametric test was used because the results for both KP and NKP groups against all the different questionnaires were not normally distributed meaning a normal one-way ANOVA could not be used. The Mann Whitney U test revealed significant differences between the data distribution of SOC (p-value = 0.013*), CDRISC (p-value = <0.001**), K6 (p-value = 0.008**) and self-esteem (p-value = <0.001**) for KPs and NKPs with the medians for SOC, CDRISC, K6 and self-esteem being higher in KPs than NKPs (see Figures 1–4). The significance of all these questionnaires was surprising since they were not considered significant when either of the initial analyses were conducted for European or Japanese participants separately besides self-esteem (see Figure 5).
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FIGURE 1
 Box plot for SOC by sports category including outliers.
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FIGURE 2
 Box plot for CD-RISC by sports category including outliers.
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FIGURE 3
 Box plot for K6 by sports category including outliers.
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FIGURE 4
 Box plot for self-esteem by sports category including outliers.
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FIGURE 5
 Box plot for self-esteem by sports category including outliers.




European data results

A Mann Whitney U test revealed, there were no significant differences between the distribution of the data when it came to comparing these two groups for SOC, CD-RISC, Emotional Regulation, K6, Self-Esteem or COPE.



Japanese data results

When the same analysis was conducted for Japanese participants, there were no significant differences between the distribution of the data when comparing KPs with NKPs for Sense of Coherence (SOC), CD-RISC, Emotional Regulation, K6, COPE. The only questionnaire that showed a significant difference between the median of the two groups was self-esteem with a p-value of 0.003 showing great significance (see Figure 5).



Post-hoc power analysis results

The post-hoc power analysis we conducted using GPower was normal, two tailed, had a Cohen’s d of 0.5 and an alpha error of 0.05 as standard. The analysis showed that our sample size was plenty sufficient with an achieved power of 0.999 and a critical t of 1.964.




Discussion

The purpose of this study was to determine whether kendo players have increased psychometric properties compared to non-kendo players and whether this could be applied on a global scale using multiple psychological questionnaires; potentially offering an alternative to passive therapy practices. Our hypothesis stated that kendo players have increased psychometric properties compared to non-kendo players and one of the underlying reasons could be due to intensive physical and mental training on a consistent basis (All Japan Kendo Federation, 2007). When all participants were included KPs on average had significantly higher scores in the CD-RISC, SOC, K6 and Rosenberg self-esteem questionnaires but no difference was found for the emotion regulation and COPE questionnaires. As can be seen from these results, KPs on average showed more resilience, confidence and had higher reported self-esteem than their NKP counterparts. Although depression scores were also higher in KPs, the overall low scores among the participants confirmed they were not clinically depressed individuals. When the Japanese participants were analysed separately only levels of self-esteem were considered to be significantly higher for KPs than NKPs.

As SOC assesses the way individuals view life and deal with stressors; a higher SOC score in this case would indicate more confidence in managing stressors and lead to a more positive outlook on life. This is a beneficial skill to develop as a common indicator in mental health disorders such as anxiety and depression is the feeling of overwhelm and a more negatively skewed outlook (Beevers et al., 2019; McLaughlin and Hatzenbuehler, 2009).

CD-RISC is the most commonly used scale for measuring psychological resilience. Being adept at dealing with adversity is a desirable skill as it allows one to approach situations calmly and more effectively manage them. As our data revealed that KPs were much more resilient than their NKP counterparts the intense physical training and mental clarity that characterises kendo may lead to increased mental resilience as a positive by-product.

For the Rosenberg self-esteem scale, our Japanese data indicated that there is a significant difference between the levels of self-esteem in individuals who practice kendo versus those who do not with the former having higher overall levels of self-esteem. The potential benefits of kendo, i.e., an increased sense of agency and accomplishment can activate the dopaminergic reward system during periods of intense training (Yu and Song, 2022). Continuous activation can lead to increased satisfaction about oneself or associated surroundings, thereby fostering a sense of heightened self-esteem over time. In turn, this can provide further incentive to keep training as the practitioners can see the fruits of their labour (Yu and Song, 2022).

As K6 is a mental health index most commonly used for indicating depression, the overall low scores of K6 among the participants confirmed that they were not clinically depressed individuals. A significant difference at the lower end of the scale without any specific or detailed interviews being conducted by psychiatrists, does not always indicate a clinically meaningful depression it simply states a level of distress rather than a specific diagnosis (Kim et al., 2016).

Upon considering all of these results, we noticed that our initial hypothesis has merit if we consider the data as a whole but differs when split into distinct groups (i.e., European vs. Japanese). We speculate that these results may be due to distinct cultural differences present between Japan and the associated European countries such as, but not limited to, differing levels of politeness, a reserved vs. relaxed nature and degree of independence (Heine, 2007). These differences can arise from being raised with either the collectivistic mindset of east Asian countries or the individualistic mindset of western countries and has the potential to affect the baseline levels of self-esteem within a population or at least how it is reported (Cai et al., 2007; Kurman, 2003). As we were looking to apply our results on a global scale looking at the differences between KPs and NKPs as a whole was more suitable.

As mentioned in the introduction the components of martial arts that are beneficial to your mental health are multiple. It allows for stress relief due to the promotion of mindfulness and practicing of diaphragmatic breathing as well as increased resilience due to continuously overcoming various mental and physical challenges (Zurita-Ortega et al., 2016). Another sport with martial art foundations that provides support both mentally and physically is judo. It can increase resilience like kendo as they too are constantly overcoming difficult challenges (Rossi et al., 2022). Judo can further provide the calmness of mind associated with martial arts by helping participants be less reactive to their surroundings and by giving them an increased sense of motivation (Rossi et al., 2022).

Sports without a martial arts basis such as football have not shown the same benefits. Recently, there has been an increase in the levels of anxiety and depression as well as burnout in professional footballers (Sarmento et al., 2021). The depressive symptoms ranged from 16.7 to 39% of surveyed footballers, both current and retired (Sarmento et al., 2021). However, during an eight-week randomised clinical trial, a group of retired footballers underwent mindfulness-based stress reduction therapy (MBSR) and it proved to be significantly beneficial as there was marked improvement in stress, depression and anxiety symptoms from baseline when compared to a control group who remained consistent throughout the trial (Norouzi et al., 2020). This is not to say that kendo players do not feel depressed or anxious during long bouts of intense training or stressful situations, simply that they may be more well equipped to process these emotions. Therefore, aspects of MBSR that are shared with martial arts like the ability to maintain concentration and increased mental clarity could potentially apply to other sports such as football and could be the next step in mental health awareness and facilitation in sport.

Mental health practitioners and policy makers can present these findings and any other corroborating evidence to hospitals and encourage them to set up mindfulness related rehabilitation programmes at daily clinical practices for individuals that have psychiatric illnesses, this can include physical activities like kendo. There is already a precedent for this through activities such as yoga which was initially seen as a fad but has now begun to be recognised as a valuable psychiatric treatment (Khalsa et al., 2013; Varambally et al., 2020; Koncz et al., 2013; Wu et al., 2025). On top of this, these practices can also be used as a tool for mental health promotion to the general public.

An initial limitation is age, as it is considered to be a confounding variable especially amongst the KPs’ group as older participants tend to have practiced kendo for much longer than average and be of a higher grade level than their peers, however, the causal relationship between kendo experience and better psychometric properties remains unclear. Secondly, as these were all self-report questionnaires we cannot ascertain whether or not they were truthful in their responses nor did we take in to account the circumstances of the participants at the time when answering the questionnaires. We could have added additional questions about daily habitual behaviours and prior incidence of psychiatric illnesses as a way of controlling for extraneous factors but as these self-report questionnaires were conducted online and not in person participants may not be comfortable with providing this information. We also acknowledge that there is a possibility for bias to be present as the individuals who chose to answer the questionnaires may have experienced the benefits of kendo rather than those who do not leading to a possible sampling bias. With regards to individual questionnaires, emotional regulation had a low alpha (0.45) indicating low internal consistency, so this can also be considered a limiting factor. For the Rosenberg self-esteem scale, the trait vs. state hypothesis should also be taken into consideration as it remains uncertain whether or not the participants had these psychometric properties prior to participation in kendo (trait) meaning participation may have had no significant effect on their overall wellbeing. Furthermore, participants current life circumstances outside of kendo can influence their wellbeing too (state) and that may be expressed in their questionnaire answers. The lack of research done on kendo specifically can be considered another limitation as there is not much data to compare with making it difficult to see whether our data is consistent with current findings. In the future, this may be a possible direction, but for now comparisons with martial arts as a whole may be more beneficial instead.

The future perspectives for this study are as such (1) we could do a further analysis of our Rosenberg self-esteem scale data, comparing the average of the positive self-image questions and the average of the negative self-image questions for KPs vs NKPs in both European and Japanese participants. In this way, we can highlight where the significant difference is and further discuss what may be causing this difference. This has been previously done in Sinclair et al., 2010 to compare the different demographic groups living in the United States (Sinclair et al., 2010). (2) Make it a longitudinal study to track participants over a longer period of time and add additional questionnaires that investigate daily life habits and any previous incidence of mental illness in order to further clarify the specificity of kendo’s mental health benefits. (3) Building on from the previous point, recruiting individuals who used to practice kendo habitually and through their questionnaire answers see if they have increased psychometric properties like our participants, if not, is there a time frame in which these benefits last (Table 1).


TABLE 1 Descriptive statistics of both KP and NKP separated by region.


	Questionnaires
	Region
	N
	Range
	Min
	Max
	Mean
	SD

 

 	SOC (KP) 	EU 	164 	110 	74 	184 	134.95 	22.723


 	JP 	149 	101 	74 	175 	123.52 	17.599


 	SOC (NKP) 	EU 	37 	86 	90 	176 	134.27 	24.466


 	JP 	179 	115 	64 	179 	122.48 	20.058


 	ER (KP) 	EU 	145 	25 	14 	39 	26.40 	4.634


 	JP 	137 	36 	6 	42 	26.77 	5.76


 	ER (NKP) 	EU 	35 	29 	10 	39 	25.46 	5.807


 	JP 	163 	35 	7 	42 	26.04 	6.555


 	K6 (KP) 	EU 	139 	22 	0 	22 	7.67 	4.610


 	JP 	131 	23 	0 	23 	6.15 	4.651


 	K6 (NKP) 	EU 	35 	20 	0 	20 	6.97 	4.675


 	JP 	157 	24 	0 	24 	5.62 	4.620


 	Self Esteem (KP) 	EU 	139 	25 	15 	40 	30.83 	5.280


 	JP 	130 	28 	12 	40 	26.99 	5.369


 	Self Esteem (NKP) 	EU 	35 	23 	16 	39 	30.26 	5.972


 	JP 	157 	30 	10 	40 	24.93 	5.098


 	COPE (KP) 	EU 	136 	43 	43 	86 	65.07 	9.004


 	JP 	133 	56 	29 	85 	67.92 	8.122


 	COPE (NKP) 	EU 	35 	53 	28 	81 	63.63 	12.317


 	JP 	158 	43 	45 	88 	67.03 	6.621


 	CD-RISC (KP) 	EU 	155 	91 	2 	93 	66.26 	13.994


 	JP 	143 	93 	3 	96 	54.45 	13.539


 	CD-RISC (NKP) 	EU 	36 	83 	10 	93 	64.83 	16.928


 	JP 	169 	89 	9 	98 	52.11 	14.037





KP, kendo practitioners; NKP, non-kendo practitioners; K6, Kessler scale 6; COPE, coping orientation to problems experienced inventory; CD-RISC, Connor Davidson Resilience Scale; SOC, sense of coherence; ER, emotional regulation.
 

In conclusion, this study may be a good addition to research that can help strengthen the connection between habitual martials arts practice and psychometric benefits. Building upon this research a more concrete and robust method can hopefully be established. In the future, it could be an inexpensive alternative to passive therapy for individuals with mental health disorders that may find it difficult to use other present psychotherapy such as standard CBT practices.

CD-RISC, self-esteem, K6 and SOC were all considered significantly higher in KPs than NKPs, supporting the initial hypothesis that kendo players have increased psychometric properties possibly due to core kendo components. Collectively, the recurring significance of self-esteem is interesting as it had already been deemed significant in the Japanese analysis but not in the European analysis possibly due to the suggested cultural differences.
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Lifestyle

Behavioral changes

Stress hormones
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Definitiol
Repetitive, invariant actions performed without a clear purpose or function, like hand-flapping or body-racking (Keller et al., 2021).

Externalizing behaviors are actions directed outwardly toward others or the environment, typically characterized by aggression, defiance,

and rule-breaking (Wiggers and Pas, 2

Oppositional behaviors typically refers to patterns of behavior where an individual, often a child or adolescent, displays actions that are
defiant,disobedient, and hostile toward authority figures and standard norms (1 jungs(rom et al, 2020).

Itinvolves difficulties in developing, understanding, and using both verbal and nonverbal forms of communication (Association /
1993).

‘The process of transmitting information through verbal and non-verbal messages. It involves a sender, a receiver, and a channel of
communication (Munodawafa, 2008).

Mimicking expressiveness refers to the ability o replicate or imitate the emotional expressions or behaviors of others (Tetteroo et al, 2012).

‘The process by which individuals learn and adapt to the norms, values, and behaviors necessary to function within a given society or social
group (Lehman etal, 2004).

The s

s and abilities that allow individuals to handle emotions, interact and communicate with others effectively, and form healthy

relationships (Lehner et al,, 2022).

Social dysfunction refers to various conditions within a social system that hinder its proper functioning, leading to adverse outcomes such
as decreased social cohesion, increased conflict, or undermined societal stability (1ysaker etal,2021)

‘The collection of habits, behaviors, and daily practices that individuals choose or adopt, influencing their overall health and quality of life
(Hautekiet et al., 2022)

Behavioral changes refer to modifications in an individual’s actions, responses, or behaviors due to internal or external influences. This

concept s grounded in various psychological models that examine how behaviors are learned, maintained, or modified (Michic ¢t al. 201).

Cortisol s a hormone released by the adrenal cortex as part of the hypothalamic-pituitary-adrenal (HPA) axis and plays a ertical role in|
stress regulation (Thomas and Larkin, 2020). Oxytocin, often associated with social bonding and stress reduction, can modulate cortisol
levels during stress (Goety et al, 2021).

Astable and endu

ing patterns of thoughts, feclings, and behaviors that distinguish individuals from one another. It encompasses a broad
range of traits and characteristics that manifest consistently across various situations and over time (Uher, 2017).

“The abiliy of individuals to manage their activitis of daily living without assistance. This encompasses basic tasks such as bathing, dressing,

feeding, and toileting (Mlinac and Feng, 2016).

Denotes the emotional reactivity (positive or negative) to various stimuli, Difers from “severity of [disorder];” which refers to clinically
measured disorders such as depression or anxiety (Masi ¢ al. 2021).

“The amount of pleasant or unpleasant behavior observed in various ituations (Amado-Boccara et al, 1993)
“The ease or difficulty with which reactions to stimuli can be modified in a desired way (FHassian et al, 2022).

Mental processes (perception, attention, memory; language) enabling us to receive, process, store, and use information from the
environment (Zhang, 2019).

Higher-order processes that affect cognition, emotion, and behavior (¢.g., attention, memory, exccutive functions), vital for interacting with
the world (Poldrack et al, 2012).

Executive Function is a set of cognitive skill

including working memory, lexibility, and impulse control, that enable goal-directed behavior,
decision-making, and self-regulation (Gilbert and Burgess, 2005)
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Battery; MTT, Ml

Stercotypic behavior

Communication deficit

Communication, self-
confidence, assertiveness,
socialization, lfestyle,

independence

Personality, achievement

Sensory organization

Social skills, Problem
behaviors, Executive

functioning

Oxytocin (OT), Cortisol
(CT) reactivity

Inhibition and shifting,
processing speed, self-

esteem, aggression

Social interaction

Intensity, Mood,

Adaptability

Stress (via cortisol level)

Mimicking expressiveness
of movement (social skill

proxy)

GARS-2 (Stereotypy subscale)

GARS-2 (Communication
Subscale)

Parent-reported 5-point Likert

survey; chi-square and t-tests

California Test of Personality
(CTP), Wide Range
Achievement Test (WRA)

Sensory Organization Test
(sot)

SSIS-RS, BRIEF

Salivary ELISA assays

CANTAB (MTT, RVP),
Rosenberg Self-Esteem Scale,

Aggression Scale

GARS-2 Social Interaction
Subscale

Carey Temperament Scales

Salivary cortisol (4 samples)

Observational expressiveness
(custom coding scheme),
Kinect-based motion capture

(speed x distance)

Exercise (n = 15),
Control (n = 15)

Exercise (n=15),
Control (n = 15)

Judo group
(n=35), control
(n=38)

Exercise (1 = 8),
Control (n=8)

DCD-TKD
(n=21),DCD-
Control (n=23),
Normal-Control
(n=18)

Intervention
(n=14), Control
(n=14)

High-risk (n = 31),
Low-risk (n = 40)

Martial Arts
(n=20), Control
(n=19)

Exercise (1 = 15),
Control (n =15)

Intervention (8),
Control (8)

Children (n = 5),
Adolescents (n =7)

ASD (n=11), TD
(n=9)

difference; ns, not significant; 1, increase or improvement; 1, decrease or reduction; <, no change; NR, not reported.

| exercise group)

1 in deficit (exercise

group)

1 judo group)

NA

1 (TKD group)

1 Social skils, |
Problem behaviors, |
executive dysfunction

(intervention group)
10T, | CT (high-risk
group)

1 Inhibition/shifting,

1 Processing speed, <

Self-esteem, <
Aggression (martial

arts group)

1 (exercise group)

1 Karate group > |

Control

1 (acute, adolescents

only)

1 (ASD <TD)

SSIS-RS, Social Skills Improvement System Rating Scales; B

<0001

P <0.001 (exercise
pre-post), p = 0.43
(post-follow-up)

<0001 (most

outcomes)

NA

Vestibular ratio:
P <0.001; Visual
ratio: p < 0.001;
Composite SOT:
p=0.001

<0001 @ll

outcomes)

OT: p <0.001,CT:
P <001 (interaction

effects)

Inhibition: p = 0.003,
Processing speed:
P=0.002,Self-

0.64,
Aggression: p=0.85

esteem:

p<0.001

Intensity: 0.000
Mood: 0.027
Adaptability: 0.036

=057 (acute x

age interaction)

Kinect: p = 0.008
(TD group), Obs: ns

.88* (approx. From
t=5.94,df = 14)

NR; Mean
A=-618+3.06

NR

NA

NR

Problem behaviors:
d=264;BR:d = 1.36;
ER:d =163 CR:

d=154; GEF:

NR

Inhibition: d = 102,
Processing speed:
d=1.09, Self-esteem:
d=0.15, Aggressio

d=0.06

0.38 (interaction),
0.42 (within),
0° = 0.15 (between)

NR

Cohen'sd = 1.20
(adolescents), d = 0.01
(children)

NR

Pre, Post (14 weeks),

1-month Follow-up
Pre, Post (14 weeks),

1-month Follow-up

Post-intervention

(12 months)

Pre, Post (12 weeks)

Pre, Post (12 weeks)

Pre, Post (12 weeks)

Baseline, Peak Training,
Cool-down

Pre, Post (6 months)

Baseline, Post (14 weeks),

Follow-up (1 month)

Pre, Post (10 months)

Week 1 (pre/post), Week 10
(pre/post), 4 total samples

During 4 game sessions (Wi

Boxing)

', eta squared; d, Cohens

Yes

Yes

No

No

No

ellectual disability; ODD, oppositional defiant disorders; TD, typically
Behavior Rating Inventory of Executive Function; BR, Behavioral Regulation Index; ER,
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Author Country Number of Group Disability Female Average  Training load Duration

(year) participants (number) age
Exercise group
Bahrami etal. Karate (specifically 4times per week, 56
RCT Tran 30 (15) and Control ASD 13.3% 105 14 weeks
(2012) Kata techniques) sessions in total
group (15)
4 days per week,
Exercise group
Bahrami etal. sessions gradually
RCT Karate Tran 30 (15) and Control ASD 133% 105 14 weeks
(016) increased from 30 to
group (15)
90 min
Experimental
Boguszewski et . group (35) and
cr Judo Poland 7 D 52.1% n7 Not detailed 52 weeks
(2013) reference group
(38)
Experimental
Davisand Byrd 1D (1LQ scores: One hour a day, three 36 days in
RCT Judo United States 16 group (8) and NI 145
(1975) 55-80) daysa week 12weeks

Control group (8)
DCD-TKD group
(21), DCD-control
Weekly 1-h session, plus

Fongetal. (2012) RCT Tackwondo China 62 group (23), and DCD NI 75 12 weeks
daily home exercises

normal-control

group (18)
Intervention group
Greco and De “Towo times per week,
RCT Karate Taly B (14) and waitlist ASD 143% 95 12 weeks
Ronzi (2020) 45 min each session
control group (14)
High-risk youths <12 months (white
Harwood-Gross Learning Single martial arts
cr Judo and Karate Tsrael 7 (31) and low-risk % 163 belts) to >7 years (black
etal. (2020) disabilities session
youths (40) belts)
Martial arts
Harwood training group Learning
cr Judo and Karate Tsrael 9 % 159 Tivice a week. 26 weeks
etal. (2021) (24) and control disabilities
group (25)
Exercise group
Movahedi et al. 1 session/day, 4 days/
RCT Karate Tran 2% (13) and control ASD 15.4% 105 14 weeks
(2013) week
group (13)
o N Exercise group (8) ‘Wa-Do-Ryu Karate
Palermo et al
e RCT (pilot) Karate Taly 16 and control group opD NI 9 program (3 sessions/ 43 weeks
® week)
40-55 min/session x 20
sessions warm-up (5
10 min) + individual
Renzichausen et al. Exercise group
. cr Judo United States 15 . ASD NI 12 and partner-centered 10 weeks
o exercises (30-
35 min) + cool down
(5-10 min)
Autistic children Six games on the
Single
Tetteroo et al, (11) and typically console: two training
cr Boxing Netherlands 20 ASD NI 9 experimental
(012) developing rounds and four games i
session
children (9) against the confederate.

OCS, Olympic combat sports; RCT, randomized controlled trial; CT, controlled tri

s DCD, developmental coordination disorder; TKD; taekwondo; ASD, autism spectrum disorder; ID, intellectual disability; ODD, oppositional defiant disorder; NI, no information.
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Eleven Outcome Domains

(Stereotypy, Communication, Social Competence, Quality of Life, Stress Hormones,
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+ Aggression (externalizing, (verbal/nonverbal) « Stress Hormones (CT, OT)
oppositional behaviors) + Social Competence (e: « Self-Esteem
socialization, social + Intensity
dysfunction) « Mood
« Adaptability

Exceutive Function (planning,
work memory, inhibition)
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Olympic Male Female

combat sports athletes athletes
Boxing 24/(28.57%) 21(344%) 3(13.04%)
Karate 26 (30.95%) 18 (29.5%) 8(34.78%)
Tackwondo 16 (19.05%) 13(21.31%) 3 (13,04%)
Fencing 18 (21.43%) 9(14.75%) 9(39.13%)
Total 84(Mye=206  61(Mu=208 | 23(Myo=202

yeas) yeas) yeas)





OPS/images/fpsyg-16-1584160/fpsyg-16-1584160-t001.jpg
Muay thai 17404 | 905 6942 | 1267 2216 123

Control 17452 679 | 6886 690 2224 144

Mean, §.D; Standard deviation.
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Week Applied movements

1 Week Muay Thai guard stance, Punch, Matt Naa Dhrong, Maat Suey, Matt Lang Dhrong, Djab-Ko (Clinch) (Each set of movements was repeated 3 times for

4 min. Rest was given for 1 min between each st

2 Week Elbow, Sok Tee, Sawk At, Sawk Tad, Sawk Wiang (Each set of movements was repeated 3 times for 4 min. Rest was given for 1 min between each set.)

3 Week Kick, Tae Kod, Tae Glaang, Tae Tud, Teep Dhrong / Teep Dhob (Each set of movements was repeated 3 times for 4 min. Rest was given for 1 min between
each set.)

4 Week Knee, Kao Youwn / Kao Dhrong, Ka Wiang, Kao Dhob / Kao Chiang (Each set of movements was repeated 3 times for 4 min. Rest was given for 1 min

between each set.)
5 Week Combined stroke training (Each set of combined movements was repeated 3 times for 4 min. 1 min rest was given between cach set).

6 Week Combined stroke training (Each set of combined movements was repeated 3 times for 4 min. 1 min rest was given between each set).
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Sub- Number of .| b Kurtosis ~ Skewness

dimension items.
Quality of life scale (QOLS) | Physical 4 1969 632 0727 0.004 —L028 1455
(@:0715) Mental 8 4444 9.46 0742 0028 ~0.665 0304
‘The multidimensional self-  Inhibiti 4 1383 306 0574 0049 0082 ~0678
control scale, MSCS (a: 0686) 4 1403 301 0632 0007 ~0.100 0419
Love of life scale (a:0956)  PAWL 8 272 721 0925 0162 ~0254 0516
HRLL 4 1371 350 0837 0010 —o118 0430
ML 4 1430 357 0802 <0001 0297 0658

Mean, §.D; Standard deviation, a; Cohen’s d effect size, ps Significance level,
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