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 Purpose of the Study: This study aims to compare sports injury 

rehabilitation approaches in Thailand and Iran, particularly the 

effectiveness of Swedish massage, hot compress therapy, and stretching 

for reducing pain and improving range of motion among adolescent 

martial arts athletes with upper limb injuries. 

Methodology: This study employed a comparative qualitative review 

design using sports rehabilitation literature from Thailand and Iran. Data 

were collected from journal articles, experimental rehabilitation studies, 

physiotherapy reports, and sports medicine publications. Comparative 

thematic analysis was applied to evaluate Swedish massage, hot 

compress, and stretching interventions for adolescent combat sport 

injury rehabilitation. 

Main Findings: The findings showed that Swedish massage was more 

effective for pain reduction, while hot compress therapy provided 

superior range of motion recovery. Thailand demonstrated stronger 

standardized physiotherapy implementation and institutional 

rehabilitation systems, whereas Iran emphasized individualized athlete-

centered recovery approaches. Early adolescent athletes in both 

countries showed faster rehabilitation responsiveness compared to late 

adolescents. 

Novelty/Originality of this Study: This study provides a cross-country 

comparative perspective on martial arts injury rehabilitation by 

examining how therapeutic approaches and rehabilitation systems differ 

across Thailand and Iran. The novelty lies in integrating clinical 

rehabilitation perspectives with contextual differences in healthcare 

systems, athlete management, and treatment approaches to propose a 

more comprehensive framework for Pencak Silat injury rehabilitation. 
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1. INTRODUCTION 

Combat sports are among the athletic activities with the highest risk of musculoskeletal injuries due to 

intensive physical contact, rapid body movements, repetitive impact, and high biomechanical demands during both 

training and competition. Martial arts disciplines such as pencak silat, Muay Thai, taekwondo, and wrestling 

require athletes to perform explosive movements involving striking, kicking, blocking, throwing, and grappling 

techniques. These complex movement patterns demand optimal flexibility, muscular strength, balance, 

coordination, and neuromuscular control [1]-[3]. Consequently, athletes are highly vulnerable to various upper 

limb injuries, including muscle strains, ligament sprains, joint stiffness, tendon inflammation, and soft tissue 

trauma that may interfere with athletic performance and long-term physical function [4]-[6]. 

In adolescent athletes, the risk of injury becomes even more significant because the musculoskeletal 

system is still undergoing biological growth and maturation [7]-[9]. Adolescent combat sport athletes frequently 

experience fluctuations in flexibility, muscle strength, coordination, and tissue adaptability due to developmental 

processes [10]-[12]. These physiological conditions increase susceptibility to injury while simultaneously 

influencing rehabilitation responsiveness [13]-[15]. If injury management is not conducted appropriately, athletes 

may experience prolonged recovery, decreased competitive performance, recurrent injuries, and psychological 

stress associated with delayed return to sport participation. Therefore, effective rehabilitation strategies are 

critically important for restoring physical function, reducing pain, and accelerating recovery among young combat 

sport athletes. 

Thailand has become internationally recognized for its advanced integration of sports science into combat 

sport rehabilitation programs [16]-[18]. The country possesses well-developed physiotherapy systems, university-

based sports rehabilitation laboratories, and structured athlete monitoring programs supported by professional 

sports medicine personnel [19], [20], [21]. Rehabilitation practices in Thailand commonly emphasize evidence-

based physiotherapy modalities, therapeutic massage, thermotherapy, progressive stretching, and systematic 

functional recovery protocols. The strong sporting culture surrounding Muay Thai and martial arts has encouraged 

continuous development of rehabilitation science and athlete recovery management throughout the country [22]-

[24]. 

Meanwhile, Iran has developed a strong reputation in combat sports medicine through its achievements 

in wrestling, taekwondo, and martial arts training systems. Iranian rehabilitation approaches often combine modern 

sports medicine with traditional therapeutic methods and individualized rehabilitation planning [25]-[27]. Sports 

rehabilitation centers in Iran generally emphasize athlete-specific recovery programs, soft tissue mobilization, pain 

management, gradual functional restoration, and psychological readiness during rehabilitation. This individualized 

rehabilitation philosophy is particularly beneficial for adolescent athletes because therapeutic interventions can be 

adjusted according to injury severity, physical condition, and athlete responsiveness during the recovery process 

[28]-[30]. 

Although Thailand and Iran both demonstrate advanced rehabilitation systems in combat sports, 

substantial differences remain in rehabilitation philosophy, therapeutic priorities, and clinical implementation. 

Thailand generally prioritizes standardized physiotherapy procedures, structured rehabilitation monitoring, and 

systematic intervention protocols [31]-[33]. In contrast, Iran tends to emphasize individualized rehabilitation 

adaptation based on athlete condition, injury characteristics, and personal recovery responses. These differences 

indicate that each country possesses unique strengths and limitations in managing sports injuries among combat 

sport athletes. 

Among the most commonly utilized non-pharmacological rehabilitation modalities in both countries are 

Swedish massage, hot compress therapy, and stretching interventions [34]-[36]. Swedish massage contributes to 

pain reduction by improving blood circulation, stimulating mechanoreceptors, decreasing muscular tension, and 

promoting neuromuscular relaxation [37], [38]. Hot compress therapy improves connective tissue extensibility, 

enhances vasodilation, and facilitates range of motion restoration through increased tissue flexibility [39]-[41]. 

Stretching interventions are also widely implemented to improve flexibility, reduce muscle stiffness, and restore 

functional movement following injury. These therapeutic approaches are frequently applied because they are 

relatively safe, practical, non-invasive, and effective in supporting rehabilitation outcomes among combat sport 

athletes. 

However, despite the extensive use of these rehabilitation modalities, previous studies have 

predominantly focused on examining therapeutic effectiveness within a single country or a single rehabilitation 

context. Comparative discussions regarding how different countries implement and optimize rehabilitation 

modalities for adolescent combat sport athletes remain very limited. In particular, there is still insufficient literature 

comparing the rehabilitation systems of Thailand and Iran, especially regarding their approaches to Swedish 

massage, hot compress therapy, and stretching interventions in managing upper limb injuries among adolescent 

martial arts athletes. 

This gap in the literature highlights the need for comparative rehabilitation analysis between countries 

with strong combat sport traditions and different rehabilitation philosophies. Such analysis is important because 

understanding the strengths and weaknesses of each rehabilitation system may contribute to the development of 



Mult. Jou. Tour. Hosp. Phys. Ed ISSN: 3062-9551  

Comparative Analysis of Rehabilitation Approaches for Pencak Silat Injuries: Evidence from… (Dedi Pirdaus) 

201 

more comprehensive, effective, and adaptable sports injury rehabilitation models. Furthermore, the increasing 

participation of adolescents in combat sports worldwide has created an urgent need for evidence-based 

rehabilitation strategies capable of supporting rapid recovery, minimizing injury recurrence, and maintaining long-

term athlete health and performance. 

The urgency of this study also arises from the growing demand for non-pharmacological rehabilitation 

methods that are safe, accessible, and suitable for adolescent athletes. Excessive dependence on pharmacological 

pain management may produce side effects and potentially interfere with natural tissue healing processes. 

Therefore, rehabilitation approaches based on physiotherapy, manual therapy, thermotherapy, and functional 

exercise have become increasingly important in modern sports medicine practice. 

The novelty of this study lies in its comparative analysis of sports injury rehabilitation systems between 

Thailand and Iran focusing specifically on Swedish massage, hot compress therapy, and stretching interventions 

among adolescent combat sport athletes. Unlike previous studies that mainly investigate rehabilitation 

effectiveness in isolated contexts, this study integrates comparative perspectives involving rehabilitation 

philosophy, therapeutic implementation, pain management strategies, range of motion recovery, and adolescent 

rehabilitation responsiveness across two countries with strong martial arts traditions. 

Therefore, this study aims to compare rehabilitation approaches, therapeutic implementation, and 

rehabilitation outcomes associated with Swedish massage, hot compress therapy, and stretching interventions 

between Thailand and Iran in the management of upper limb injuries among adolescent combat sport athletes. The 

findings are expected to contribute to the development of more comprehensive rehabilitation strategies by 

combining the systematic rehabilitation framework commonly applied in Thailand with the individualized 

rehabilitation approach frequently implemented in Iran. 

 

 

2. RESEARCH METHOD 

2.1  Type of Research 

This study employed a comparative qualitative review design to analyze and compare sports injury 

rehabilitation approaches implemented in Thailand and Iran. The qualitative approach was selected because the 

data examined are inherently contextual, rehabilitation philosophies, therapeutic implementation strategies, and 

clinical decision-making processes cannot be fully captured through quantitative measurements alone [32], [33]. 

A comparative design was applied to systematically identify similarities, differences, strengths, and limitations 

across the rehabilitation systems of both countries. This design is appropriate for generating comprehensive, 

contextually grounded insights into how different national healthcare systems manage sports injuries among 

adolescent combat sport athletes. 

 

2.2  Subject and Object of Research 

The subject of this study consisted of scientific publications, rehabilitation studies, sports medicine 

reports, physiotherapy articles, and academic literature related to combat sport injury rehabilitation in Thailand 

and Iran. The object of research was non-pharmacological rehabilitation modalities, specifically Swedish massage, 

hot compress therapy, and stretching interventions, applied to adolescent martial arts athletes with upper limb 

injuries. 

Literature selection was conducted purposively according to the following criteria: Inclusion criteria: (1) 

publications discussing Swedish massage, hot compress therapy, or stretching interventions; (2) research subjects 

consisting of martial arts or combat sport athletes; (3) rehabilitation context related to Thailand, Iran, or 

comparative Asian sports medicine systems; (4) publications indexed in Scopus, Web of Science, PubMed, or 

recognized academic databases; and (5) publication year 2019–2026. 

Exclusion criteria: (1) studies focusing exclusively on pharmacological interventions as the primary 

rehabilitation method; (2) publications not addressing adolescent athletes or combat sports; and (3) literature 

without full-text accessibility. 

 

2.3  Data Sources and Data Collection Techniques 

Data were collected from secondary sources through a systematic literature review utilizing four major 

electronic databases: Scopus, Web of Science, PubMed, and Google Scholar. Search keywords included: "Swedish 

massage rehabilitation", "hot compress therapy sports injury", "stretching combat sports", "Pencak Silat injury", 

"adolescent athlete rehabilitation", "sports physiotherapy Thailand", and "sports medicine Iran". Additional data 

were obtained from physiotherapy reports, sports medicine conference proceedings, rehabilitation textbooks, and 

official sports medicine publications from Thailand and Iran. 

Collected data were organized and categorized according to research variables and five predefined 

comparative analytical dimensions: (1) physiotherapy implementation and therapeutic protocols, (2) rehabilitation 

philosophy and athlete management approaches, (3) pain reduction strategies, (4) range of motion recovery 

techniques, and (5) adolescent rehabilitation responsiveness based on biological maturation stage. 
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2.4  Research Instruments 

The primary research instrument was a structured Document Analysis Sheet developed by the research 

team based on the study objectives and predefined variables. The instrument was used to record, categorize, and 

compare key information extracted from each literature source. An additional Comparative Analysis Matrix was 

employed to systematically map the similarities and differences between Thailand's and Iran's rehabilitation 

approaches across all analytical dimensions. 

Table 1. Research Instruments 

Variable Indicator Data Collection 

Technique 
Instrument Remarks 

Rehabilitation 

System 

Characteristics 

Rehabilitation 

philosophy, program 

structure, institutional 

support 

Document & 

Literature Analysis 
Document 

Analysis Sheet 
Thailand–Iran 

Comparison 

Swedish Massage 

Effectiveness 
Pain reduction, muscle 

relaxation, circulation 

improvement 

Document & 

Literature Analysis 
Data Extraction 

Sheet 
Based on 

previous studies 

Hot Compress 

Therapy 

Effectiveness 

ROM recovery, tissue 

extensibility, 

flexibility restoration 

Document & 

Literature Analysis 
Data Extraction 

Sheet 
Based on 

previous studies 

Adolescent 

Rehabilitation 

Responsiveness 

Recovery speed by 

developmental stage 

(early vs. late 

adolescent) 

Document & 

Literature Analysis 
Document 

Analysis Sheet 
Biological 

maturation 

classification 

Injury 

Management 

Strategy 

Intervention protocols, 

individualized vs. 

standardized 

approaches 

Document & 

Literature Analysis 
Comparative 

Analysis Matrix 
Thailand–Iran 

Comparison 

 

The data presented in Table 1 illustrate the structured framework used in this study to systematically 

analyze rehabilitation approaches for Pencak Silat injuries in Thailand and Iran. The instruments were designed to 

capture key dimensions of rehabilitation, including system characteristics, therapy effectiveness, and injury 

management strategies, through a consistent document and literature analysis procedure. The Document Analysis 

Sheet served as the primary tool for extracting and organizing relevant information, while the Comparative 

Analysis Matrix facilitated a systematic cross-country comparison. Overall, the combination of these instruments 

ensured a comprehensive, transparent, and structured analysis of rehabilitation practices across both contexts. 

 

2.5  Data Analysis Techniques 

 Collected data were analyzed using comparative thematic analysis conducted through three sequential 

stages [34], [35]. The first stage, data reduction, involved selecting, focusing, and simplifying relevant data from 

all literature sources according to the predefined research variables and analytical dimensions. The second stage, 

data display, consisted of organizing the reduced data into structured descriptive narratives, comparative tables, 

and analytical matrices to facilitate systematic interpretation. The third stage, conclusion drawing, involved 

synthesizing findings from both countries to produce comprehensive comparative insights regarding rehabilitation 

system strengths, limitations, and strategic recommendations. 

Thematic analysis was applied across five analytical dimensions: (1) implementation of physiotherapy protocols 

and therapeutic modalities, (2) rehabilitation philosophy and athlete-centered management approaches, (3) pain 

reduction strategies and clinical outcomes, (4) range of motion recovery techniques and functional restoration, and 

(5) adolescent rehabilitation responsiveness based on developmental stage. Source triangulation was applied by 

cross-referencing findings across multiple literature sources to strengthen data credibility and analytical 

consistency. 

 

 

2.6  Research Procedure 

  The research was conducted through eight systematic stages: (1) problem identification and research 

objective formulation based on existing gaps in comparative rehabilitation literature; (2) development of a 

conceptual framework centered on non-pharmacological rehabilitation modalities for adolescent combat sport 
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athletes; (3) systematic literature searching across Scopus, Web of Science, PubMed, and Google Scholar using 

predefined keywords; (4) literature screening and selection applying inclusion and exclusion criteria; (5) data 

extraction and coding using structured Document Analysis Sheets and Comparative Analysis Matrices; (6) 

comparative thematic analysis across the five analytical dimensions; (7) synthesis and interpretation of findings to 

generate comprehensive comparative insights; and (8) formulation of practical and theoretical recommendations 

for the development of more comprehensive rehabilitation models for Pencak Silat injury management. 

 
Figure 1. Research Prosedure 

 

 

3. RESULTS AND DISCUSSION 

3.1   Rehabilitation Characteristics in Thailand 

The systematic analysis of rehabilitation literature from Thailand reveals a structured and institutionally 

integrated sports rehabilitation system, particularly in combat sports medicine. Thailand's long-standing 

involvement in Muay Thai and martial arts disciplines has supported the development of evidence-based 

physiotherapy education, sports science institutions, and rehabilitation technology [16]–[18]. University-based 

physiotherapy programs and sports medicine laboratories play a central role in producing standardized 

rehabilitation protocols designed to accelerate athlete recovery and support safe return-to-competition processes. 

Document analysis consistently identified three primary non-pharmacological rehabilitation modalities 

applied in Thailand: Swedish massage, hot compress thermotherapy, and progressive stretching. Swedish massage 

implementation in Thailand follows structured therapeutic sequences comprising effleurage, petrissage, friction, 

tapotement, and vibration techniques [27], [28]. Each movement is applied systematically according to 

rehabilitation goals and injury characteristics. Effleurage is used during early treatment phases to improve 

superficial circulation; petrissage and friction reduce muscular tension and break down adhesions; tapotement and 

vibration stimulate neuromuscular activation and promote muscular relaxation. 

Hot compress thermotherapy in Thailand is administered through controlled-temperature moist heat 

packs applied prior to active rehabilitation exercises to optimize tissue extensibility and reduce joint stiffness [29]–

[31]. Thai rehabilitation centers combine heat application with active mobility training, allowing athletes to regain 

movement capacity more effectively. Structured rehabilitation monitoring using standardized assessment tools for 

pain intensity, flexibility, muscular strength, and functional movement enables objective evaluation of 

rehabilitation progression. 

Preventive rehabilitation strategies constitute another distinguishing characteristic of the Thai system. 

Stretching programs and recovery exercises are routinely integrated into regular training sessions, supported by 

multidisciplinary collaboration among physiotherapists, coaches, and sports scientists. The integration of 
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biomechanical analysis, movement assessment, and sports science principles into rehabilitation planning 

contributes to evidence-based clinical decision-making, positioning Thailand as a regional leader in combat sport 

rehabilitation. 

 

3.2   Rehabilitation Characteristics in Iran 

Comparative analysis of rehabilitation literature from Iran reveals a system characterized by 

individualized, athlete-centered recovery approaches that integrate modern sports medicine with traditional 

therapeutic practices [19], [20]. Iranian rehabilitation models prioritize therapeutic flexibility according to athlete 

condition, injury severity, and psychological readiness, distinguishing them from the highly standardized protocols 

prevalent in Thailand. 

Swedish massage application in Iran demonstrates strong individualization. Iranian therapists commonly 

adapt massage duration, intensity, pressure, and therapeutic focus according to athlete-specific biomechanical 

limitations and pain tolerance [27], [28]. This adaptive approach allows rehabilitation programs to become more 

personalized and responsive to individual recovery trajectories. During the initial rehabilitation phase, therapists 

prioritize pain reduction, minimization of muscle spasm, and tissue relaxation before progressing to more intensive 

functional exercises. 

Hot compress thermotherapy in Iran is frequently integrated directly with active rehabilitation exercises, 

resistance training, and neuromuscular reconditioning, rather than serving purely as preparatory passive therapy 

[29]–[31]. Stretching interventions are implemented progressively according to athlete pain tolerance and tissue 

healing stage, with gradual progression from passive to active flexibility exercises to minimize reinjury risk. 

A distinctive strength of the Iranian rehabilitation system lies in its holistic philosophy incorporating 

psychological support. Athlete motivation, emotional stability, and mental readiness are systematically evaluated 

throughout rehabilitation [21]–[23]. This psychological integration is particularly beneficial for adolescent combat 

sport athletes who may experience fear of reinjury, reduced self-confidence, or anxiety regarding return-to-

competition readiness. Therapists encourage communication and emotional support during sessions to strengthen 

athlete engagement and rehabilitation adherence. 

 

3.3   Comparative Analysis of Swedish Massage Effectiveness 

Thematic analysis across both countries confirms that Swedish massage is recognized as one of the most 

effective non-pharmacological rehabilitation modalities for pain reduction and muscular recovery among combat 

sport athletes [27], [28]. However, substantial differences exist in implementation philosophy and clinical 

integration. 

In Thailand, Swedish massage is implemented within standardized physiotherapy frameworks with 

predetermined treatment durations, therapeutic sequences, and clinical monitoring systems. This structured 

approach contributes to consistency in rehabilitation quality and facilitates objective outcome evaluation. Thai 

physiotherapists integrate massage into both post-injury rehabilitation and routine conditioning programs, 

reflecting a preventive rehabilitation philosophy aimed at reducing muscular fatigue and minimizing injury risk. 

In Iran, massage implementation is substantially more individualized therapists adapt intensity, duration, pressure, 

and therapeutic focus according to athlete-specific conditions, pain perception levels, and psychological comfort, 

creating a more adaptive and athlete-centered therapeutic environment. 

Physiologically, Swedish massage reduces pain through mechanical stimulation of mechanoreceptors that 

inhibit pain transmission pathways, improved circulation accelerating metabolite removal, decreased muscular 

tension, and endogenous analgesic responses [27], [28]. Both countries report substantial pain reduction following 

repeated Swedish massage interventions, though Thailand's structured environment provides advantages in 

consistency and standardization, while Iran's individualized model may contribute more strongly to athlete 

satisfaction, comfort, and psychological recovery readiness. 

These comparative findings suggest that integrating systematic rehabilitation structures with 

individualized therapeutic adaptation may optimize rehabilitation outcomes. The combination of standardized 

protocols ensuring clinical consistency with individualized adjustments addressing athlete-specific needs 

represents a potentially superior rehabilitation model for adolescent combat sport athletes. 

 

3.4   Comparative Analysis of Hot Compress Therapy 

Comparative thematic analysis confirms that hot compress therapy demonstrates considerable 

effectiveness in restoring range of motion and improving tissue flexibility in both Thailand and Iran [29]–[31]. 

However, the countries differ in application emphasis and integration with active rehabilitation components. 

In Thailand, thermotherapy follows standardized protocols regarding heat intensity, treatment duration, 

and application procedures. Physiotherapists administer controlled-temperature moist heat packs before active 

rehabilitation exercises, subsequently encouraging controlled ROM exercises to exploit the window of enhanced 

tissue flexibility. This sequence, passive thermotherapy followed immediately by active mobility training 

contributes to more efficient restoration of movement capacity while minimizing exercise discomfort. 
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Iran integrates thermotherapy within broader rehabilitation sessions encompassing stretching, resistance 

training, and neuromuscular conditioning. Heat application is viewed as preparatory therapy facilitating 

subsequent functional rehabilitation activities. Iranian therapists additionally encourage gradual active movement 

restoration following heat application, ensuring that flexibility improvements are accompanied by functional 

muscular control and joint stability an approach contributing positively to long-term functional recovery and 

reinjury prevention. 

Physiologically, hot compress therapy improves rehabilitation outcomes through increased blood 

circulation, vasodilation, enhanced collagen extensibility, and reduced muscle spindle sensitivity [29]–[31]. These 

mechanisms collectively facilitate greater ROM recovery. The comparative analysis indicates that Thailand's 

structured thermotherapy protocols excel in standardization and monitoring, while Iran's integrated approach better 

aligns passive thermal therapy with active functional rehabilitation. Combining these strengths standardized 

thermotherapy protocols with integrated active rehabilitation, may provide optimal ROM recovery outcomes for 

adolescent combat sport athletes. 

 

3.5  Stretching Interventions and Adolescent Rehabilitation Responsiveness 

Stretching interventions remain essential rehabilitation components in both Thailand and Iran, though 

thematic analysis indicates they produce more moderate outcomes compared to Swedish massage and 

thermotherapy when applied in isolation. Flexibility restoration, muscular relaxation, and movement re-education 

are primary stretching objectives during sports injury rehabilitation. 

Thailand emphasizes preventive stretching programs integrated into routine conditioning and recovery 

sessions, supported by progressive protocols and structured movement evaluation. Iran prioritizes individualized 

stretching progression according to athlete pain tolerance and tissue healing status, with gradual intensity 

advancement from passive to active stretching to minimize reinjury risk. These contrasting approaches reflect the 

broader rehabilitation philosophies identified across both analytical dimensions: standardized systematic 

progression in Thailand versus adaptive individualized progression in Iran. 

An important finding emerging from comparative literature analysis is the significant influence of 

adolescent developmental stage on rehabilitation responsiveness. Early adolescent athletes demonstrate faster 

recovery compared to late adolescents due to greater tissue hydration, higher cellular regenerative capacity, 

superior neuromuscular plasticity, and improved connective tissue adaptability [9]–[12]. These physiological 

characteristics enable more efficient circulation responses and faster restoration of movement capacity following 

rehabilitation interventions. 

Late adolescent athletes require longer rehabilitation duration and more progressive intervention intensity 

due to reduced tissue adaptability and greater muscular stiffness. These developmental differences indicate that 

rehabilitation planning must account for biological maturation stage rather than chronological age alone. Both 

Thailand and Iran demonstrate awareness of this principle, though Iran's individualized rehabilitation model is 

inherently better positioned to adapt interventions to individual maturational status. 

 

3.6  SWOT Comparative Analysis of Rehabilitation Systems 

The SWOT comparative analysis, derived from systematic thematic coding of rehabilitation literature 

from both countries, demonstrates that Thailand and Iran possess distinct strategic characteristics in combat sport 

injury rehabilitation management. 

Table 2. SWOT Comparative Analysis of Sports Injury Rehabilitation Systems in Thailand and Iran 

Country Strengths Weaknesses Opportunities Threats 
Thailand Modern stadium-

equivalent 

physiotherapy 

infrastructure; strong 

government support; 

professional club 

management; 

standardized 

rehabilitation 

monitoring systems 

High operational costs; 

dependence on 

continuous innovation; 

challenges in 

maintaining 

commercialization 

balance 

International sports 

tourism market; 

regional sports 

rehabilitation 

leadership; digital 

health integration 

Increasing 

competition 

among Southeast 

Asian 

rehabilitation 

centers; regional 

economic 

fluctuations 

Iran Individualized athlete-

centered rehabilitation; 

strong cultural identity 

in combat sports; 

holistic rehabilitation 

philosophy 

Limited standardization; 

lower international 

rehabilitation exposure; 

infrastructure constraints 

compared to Thailand 

Development of 

culturally 

integrated 

rehabilitation 

models; increasing 

global interest in 

traditional-modern 

Limited financial 

investment; weak 

international 

rehabilitation 

promotion; 

insufficient 
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Country Strengths Weaknesses Opportunities Threats 
incorporating 

psychological support 
combined 

approaches 
systemic 

integration 
 

The SWOT analysis confirms that successful sports injury rehabilitation requires a balanced integration 

of systematic clinical structure and individualized therapeutic adaptation. Thailand's competitive advantages lie in 

rehabilitation standardization, institutional support, evidence-based monitoring, and multidisciplinary 

collaboration, contributing to consistent and measurable rehabilitation outcomes. Iran's competitive advantages 

are rooted in individualized athlete-centered care, holistic rehabilitation philosophy incorporating psychological 

support, and adaptive therapeutic flexibility. 

These findings suggest that a hybrid rehabilitation model, combining Thailand's systematic protocols with 

Iran's individualized adaptation, may represent the most effective approach for adolescent Pencak Silat injury 

rehabilitation. Such integration would address the dual requirements of clinical consistency and athlete-specific 

responsiveness, potentially reducing rehabilitation duration while improving both physical and psychological 

recovery outcomes. 

 

 

4. CONCLUSION 

This study demonstrates that sports injury rehabilitation approaches for adolescent Pencak Silat athletes 

in Thailand and Iran share common foundations in the application of non-pharmacological interventions, 

particularly Swedish massage, hot compress therapy, and stretching exercises, but differ substantially in 

rehabilitation philosophy, clinical implementation, and athlete management strategies. Thailand represents a more 

standardized and system-oriented rehabilitation model characterized by structured physiotherapy protocols, 

institutional support, objective monitoring systems, and integration of sports science principles. In contrast, Iran 

demonstrates a more individualized athlete-centered rehabilitation model that emphasizes therapeutic adaptation, 

psychological readiness, and personalized recovery planning. 

The comparative analysis indicates that Swedish massage is highly beneficial for pain reduction and 

muscular relaxation, while hot compress therapy provides important contributions to range of motion restoration 

and tissue flexibility improvement. Stretching interventions remain essential for functional recovery, although 

their effectiveness depends strongly on progressive application, injury characteristics, and the athlete’s 

developmental stage. The findings also highlight that adolescent rehabilitation responsiveness is influenced by 

biological maturation, requiring rehabilitation programs to consider individual growth and physiological 

conditions rather than chronological age alone. 

This study suggests that an integrated rehabilitation framework combining Thailand’s standardized 

clinical protocols with Iran’s individualized athlete-centered approach may provide a more comprehensive strategy 

for managing combat sport injuries. Such a hybrid model has the potential to optimize pain management, accelerate 

functional recovery, minimize reinjury risk, and improve long-term athlete development outcomes. Future research 

should validate this comparative framework through empirical clinical trials and longitudinal investigations 

involving adolescent martial arts athletes across diverse sport systems. 

 

 

ACKNOWLEDGEMENTS 

The authors would like to express their sincere gratitude to all individuals and institutions who contributed 

to the successful completion of this study. Special appreciation is extended to the management and professional 

staff of the Indonesia Sport Medicine Centre (ISMC), Jakarta, for their valuable cooperation, institutional support, 

and contributions of information throughout the research process. The authors also acknowledge the support and 

insights provided by all contributors involved in the development of this research. 

 

AUTHOR CONTRIBUTIONS 

Conceptualization, A.N.W.; Methodology, A.N.W. and U.C.B.; Investigation, A.N.W., M.M.K., Z.M.N., 

and U.C.B.; Data Curation, A.N.W. and M.M.K.; Formal Analysis, A.N.W.; Literature Review and Synthesis, 

A.N.W., M.M.K., Z.M.N., and U.C.B.; Writing – Original Draft Preparation, A.N.W.; Writing – Review & 

Editing, A.N.W., M.M.K., Z.M.N., and U.C.B.; Visualization, M.M.K. and Z.M.N.; Project Administration, 

A.N.W.; Supervision, A.N.W. 

 

 

CONFLICTS OF INTEREST 

The authors declare no conflict of interest. 

 

 



Mult. Jou. Tour. Hosp. Phys. Ed ISSN: 3062-9551  

Comparative Analysis of Rehabilitation Approaches for Pencak Silat Injuries: Evidence from… (Dedi Pirdaus) 

207 

USE OF ARTIFICIAL INTELLIGENCE (AI)-ASSISTED TECHNOLOGY 

Not applicable. 

 

REFERENCES 
[1] D. M. Mulla and P. J. Keir, “Neuromuscular control: From a biomechanist’s perspective,” Front. Sport. Act. living, 

vol. 5, p. 1217009, 2023, doi: 10.3389/fspor.2023.1217009. 

[2] Z. Liu, J. Chen, and Z. Lin, “Neuromuscular control and biomechanical adaptations in strength training: Implications 
for improved athletic performance.,” Mol. Cell. Biomech., vol. 22, no. 5, 2025, doi: 10.62617/mcb1709. 

[3] E. Zemková and L. Zapletalová, “The role of neuromuscular control of postural and core stability in functional 

movement and athlete performance,” Front. Physiol., vol. 13, p. 796097, 2022, doi: 10.3389/fphys.2022.796097. 

[4] R. W. Nicolay, L. K. Moore, T. D. DeSena, and J. S. Dines, “Upper extremity injuries in CrossFit athletes a review of 
the current literature,” Curr. Rev. Musculoskelet. Med., vol. 15, no. 5, pp. 402–410, 2022, doi: 10.1007/s12178-022-

09781-4.  

[5] M. Y. Fares, H. Baydoun, B. Elhassan, and J. A. Abboud, “Upper limb injuries in mixed martial arts,” Phys. 

Sportsmed., vol. 51, no. 5, pp. 434–441, 2023, doi: 10.1080/00913847.2022.2123257. 
[6] P. K. Goes, D. V Flores, A. Damer, and B. K. Huang, “Shoulder and elbow injuries in adult overhead throwers: 

imaging review,” Radiographics, vol. 43, no. 12, p. e230094, 2023, doi: 10.1148/rg.230094. 

[7] R. Ledergerber, M. Schumann, and R. Roth, “Development of the muscular and skeletal system during adolescence,” 

in Enhancing Adolescent Health: The Contribution of Exercise to Growth and Metabolism, Springer, 2026, pp. 17–
45, doi: 10.1007/978-981-95-7000-3_2. 

[8] M. F. Faienza, F. Urbano, M. Chiarito, G. Lassandro, and P. Giordano, “Musculoskeletal health in children and 

adolescents,” Front. Pediatr., vol. 11, p. 1226524, 2023, doi: 10.3389/fped.2023.1226524. 

[9] N. Ribeiro et al., “Injury risk in elite young male soccer players: A review on the impact of growth, maturation, and 
workload,” J. Strength Cond. Res., vol. 38, no. 10, pp. 1834–1848, 2024, doi: 10.1519/JSC.0000000000004889. 

[10] K. Anastasiou, M. Morris, L. Akam, and S. Mastana, “The genetic profile of combat sport athletes: a systematic review 

of physiological, psychological and injury risk determinants,” Int. J. Environ. Res. Public Health, vol. 21, no. 8, p. 

1019, 2024, doi: 10.3390/ijerph21081019. 
[11] M. S. da Silva Athayde, R. L. Kons, X. Dopico-Calvo, G. H. de Góes, and D. Detanico, “Influence of maturation level 

on the development of physical performance in young combat sports athletes: a scoping review,” Sport Sci. Health, 

vol. 20, no. 2, pp. 299–308, 2024, doi: 10.1007/s11332-023-01147-8. 

[12] A. Orlov, A. Artyushenko, L. Gunina-Orlova, Z. Domina, and M. Kostenko, “Functional training in combat sports: 
Its role in optimizing of physical education for senior high school students,” Ž URNALAS, vol. 108, p. 29, 2025, doi: 

10.15823/sm.2025.108.3. 

[13] A. Popa-Wagner, D. M. Hermann, T. R. Doeppner, R. Surugiu, and D. F. V Pirscoveanu, “The age-associated decline 

in neuroplasticity and its implications for post-stroke recovery in animal models of cerebral ischemia: The therapeutic 
role of extracellular vesicles,” J. Cereb. Blood Flow Metab., vol. 46, no. 2, pp. 222–235, 2026, doi: 

10.1177/0271678X251365020. 

[14] C. Lai, W. Chen, Y. Qin, D. Xu, Y. Lai, and S. He, “Innovative hydrogel design: Tailoring immunomodulation for 

optimal chronic wound recovery,” Adv. Sci., vol. 12, no. 2, p. 2412360, 2025, doi: 10.1002/advs.202412360. 
[15] A. Choudhary and M. Senthil‐Kumar, “Drought: A context‐dependent damper and aggravator of plant diseases,” 

Plant. Cell Environ., vol. 47, no. 6, pp. 2109–2126, 2024, doi: 10.1111/pce.14863. 

[16] T. Chutiphongdech and R. Maphong, “Sport policy development in Thailand,” Int. J. Sport Policy Polit., pp. 1–17, 

2025, doi: 10.1080/19406940.2025.2599139. 
[17] S. Siriwato, “Sports Diplomacy: Leveraging Thailand’s Weightlifting Success As a Soft Power Tool,” J. Dhamma 

Life, vol. 31, no. 4, pp. 836–852, 2025. 

[18] S. S. Putters, “18th Asian federation of sports medicine congress cum 8th isn international sports medicine & sports 

science conference,” Med. J, vol. 24, pp. 420–478, 2024, doi: 10.18295/squmj.8.2024.049. 
[19] A. R. Varela et al., “The global observatory for physical activity (gopa!) and global observatory for physical education 

(GoPE!) 2025 country cards,” J. Phys. Act. Heal., vol. 23, no. S1, pp. S1–S54, 2026, doi: 10.1123/jpah.2026-0089. 

[20] B. H. Gleason, T. J. Suchomel, C. Brewer, E. McMahon, R. P. Lis, and M. H. Stone, “Defining the sport scientist: 

common specialties and subspecialties,” Strength Cond. J., vol. 46, no. 1, pp. 18–27, 2024, doi: 
10.1519/SSC.0000000000000788. 

[21] J. A. Balogun, “Physical therapy: A profession destined for global greatness,” in Contemporary and Global 

Perspectives in Physical Therapy, Springer, 2026, pp. 2151–2201, doi: 10.1007/978-3-031-86558-9_43. 

[22] I. L. Muller-Junior and A. M. Capraro, “Muay Thai: The consolidation of an invented tradition as a martial art,” Ido 
Mov. Cult. J. Martial Arts Anthropol., vol. 22, no. 3, pp. 44–50, 2022. 

[23] A. Savenko, A. Chernozub, M. Turkmen, O. Olkhovyi, I. Shtefiuk, and M. Korchagin, “Readaptation of the functional 

reserves of elite mixed martial arts athletes during long-term rehabilitation after musculoskeletal injuries,” Phys. 
Rehabil. Recreat. Heal. Technol., vol. 10, no. 6, pp. 457–466, 2025, doi: 10.15391/prrht.2025-10(6).08. 

[24] D. B. Dawson, “Embodiment and meaning: Muay Thai in different cultural contexts,” in Proceedings of the annual 

meeting of the Southern Anthropological Society, 2024, pp. 41-73, doi: 10.56702/MPMC7908/saspro4801.4. 

[25] M. Mureed et al., “The complementary roles of neurological and musculoskeletal physical therapy and regenerative 

medicine: a comprehensive review,” Medicina (B. Aires)., vol. 60, no. 7, p. 1062, 2024, doi: 

10.3390/medicina60071062. 

[26] S. Shahabi, C. Kiekens, M. Etemadi, P. Mojgani, A. A. Teymourlouei, and K. B. Lankarani, “Integrating rehabilitation 

services into primary health care: policy options for Iran,” BMC Health Serv. Res., vol. 22, no. 1, p. 1317, 2022, doi: 
10.1186/s12913-022-08695-8. 



                ISSN: 3062-9551 

Mult. Jou. Tour. Hosp. Phys. Ed, Vol. 3, No. 1, June 2026:  199 -208 

208 

[27] L. Bortnik, J. Burger, and D. Rhodes, “The mean and peak physical demands during transitional play and high pressure 

activities in elite football,” Biol. Sport, vol. 39, no. 4, pp. 1055–1064, 2022, doi: 10.5114/biolsport.2023.112968. 

[28] N. Jayanthi et al., “Developmental training model for the sport specialized youth athlete: A dynamic strategy for 
individualizing load-response during maturation,” Sports Health, vol. 14, no. 1, pp. 142–153, 2022, doi: 

10.1177/19417381211056088. 

[29] J. Nyland and B. Pyle, “Self-identity and adolescent return to sports post-ACL injury and rehabilitation: Will anyone 

listen?,” Arthrosc. Sport. Med. Rehabil., vol. 4, no. 1, pp. e287–e294, 2022, doi: 10.1016/j.asmr.2021.09.042. 
[30] T. J. Brooks, T. C. Bradstreet, and J. A. Partridge, “Current concepts and practical applications for recovery, growth, 

and peak performance following significant athletic injury,” Front. Psychol., vol. 13, p. 929487, 2022, doi: 

10.3389/fpsyg.2022.929487. 

[31] E. Armstrong et al., “Exploring barriers to, and enablers of, evidence-informed hip fracture care in five low-middle-
income countries: China, India, Thailand, the Philippines and Vietnam,” Health Policy Plan., vol. 37, no. 8, pp. 1000–

1011, 2022, doi: 10.1093/heapol/czac043. 

[32] L. Maseko, H. Myezwa, N. Benjamin-Damons, D. Franzsen, and F. Adams, “Service guidelines, models, and protocols 

for integrating rehabilitation services in primary healthcare in Brazil, Russia, India, China, and South Africa: a scoping 
review,” Disabil. Rehabil., vol. 46, no. 22, pp. 5144–5157, 2024, doi: 10.1080/09638288.2023.2290210. 

[33] H. Ohnmar et al., “Barriers and facilitators for increased accessibility to quality rehabilitation services in low-and 

middle-income countries: a systematic review,” Eur. J. Phys. Rehabil. Med., vol. 60, no. 3, p. 514, 2024, doi: 

10.23736/S1973-9087.24.08154-1. 
[34] E. Niyonkuru, M. A. Iqbal, X. Zhang, and P. Ma, “Complementary approaches to postoperative pain management: a 

review of non-pharmacological interventions,” Pain Ther., vol. 14, no. 1, pp. 121–144, 2025, doi: 10.1007/s40122-

024-00688-1. 

[35] L. Soares Fonseca et al., “Effectiveness of pharmacological and non-pharmacological therapy on pain intensity and 
disability in older people with chronic nonspecific low back pain: a systematic review with meta-analysis,” Eur. Spine 

J., vol. 32, no. 9, pp. 3245–3271, 2023, doi: 10.1007/s00586-023-07857-4. 

[36] G. D. Sakallı and Ö. Kara, “Use of complementary and integrative methods in the management of postoperative pain: 

A narrative literature review,” Mediterr. Nurs. Midwifery, vol. 2, no. 2, pp. 84–93, 2022, doi: 
10.5152/MNM.2022.222346. 

[37] P. Arayasompho, P. Klangnok, and A. Ninsri, “Comparison of swedish massage and active static stretching on pain 

of the neck shoulder lower back and stress in the students of the Thailand National Sports University Sisaket Campus,” 

J. Fac. Phys. Educ., vol. 27, no. 1, 2024. 
[38] S. Valdez, “A review on the effectiveness of massage therapy in pain management and treatment,” Int. J. Res. Publ. 

Rev., 2022. 

[39] W. E. Prentice, “Restoring range of motion and improving flexibility,” in Rehabilitation Techniques for Sports 

Medicine and Athletic Training, Routledge, 2024, pp. 209–236, doi: 10.4324/9781003526308-10. 
[40] S. Forman and K. Mela, “Manual soft-tissue manipulation and its use in recovery, regeneration, and adaptation to 

exercise stress,” in Fundamentals of Recovery, Regeneration, and Adaptation to Exercise Stress: An Integrated 

Approach, Springer, 2025, pp. 597–632, doi: 10.1007/978-3-031-44270-4_24. 

[41] J. Wang, W. Liu, and H. Fu, “Effects of traditional Chinese herb hot compress combined with therapeutic exercise on 
pain, proprioception, and functional performance among older adults with knee osteoarthritis: A randomized 

controlled trial,” Front. Physiol., vol. 13, p. 1070754, 2022, doi: 10.3389/fphys.2022.1070754. 

[42] I. Martínez-Morales and F. Marhuenda-Fluixá, “Vocational education and training in Spain: steady improvement and 

increasing value,” J. Vocat. Educ. Train., vol. 72, no. 2, pp. 209–227, 2020, doi: 10.1080/13636820.2020.1729840. 
[43] T. Tanti, K. Anwar, J. Jamaluddin, A. S. Saleh, D. K. Yusup, and M. Jahanifar, “Faith meets technology: Navigating 

student satisfaction in Indonesia’s Islamic higher education online learning,” J. Ilm. Ilmu Terap. Univ. Jambi, vol. 9, 

no. 2, pp. 695–708, 2025, doi: 10.22437/jiituj.v9i2.41513. 

 
 

 


