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Abstract—Sports-related injuries represent a significant clinical 

and public health challenge across athlete populations at all 

performance levels. Effective rehabilitation must address not only 

the resolution of acute symptoms but also the facilitation of safe 

return to play and the prevention of reinjury. This cross-sectional 

hospital-based study evaluated the effectiveness of evidence-

based rehabilitation programmes among 420 athletes. Evidence-

based protocol adherence (β = −0.43, p < .001), multidisciplinary 

care involvement (β = −0.35, p < .001), and psychological 

resilience (β = −0.27, p < .01) were significant negative predictors 

of recovery duration, while protocol non-compliance risk was a 

significant positive predictor of reinjury incidence (β = 0.31, p < 

.01). The integrated model explained 67% of variance in 

rehabilitation outcomes (R² = 0.67). Rehabilitation robotics, 

motion-controlled wearables, AI-enabled monitoring systems, and 

assistive technologies represent the technological frontier for 

evidence-based sports medicine practice. 
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I. INTRODUCTION 

Sports-related injuries constitute an inevitable 

dimension of athletic participation, spanning the spectrum 

from acute ligament ruptures to chronic overuse 

syndromes. Suboptimal rehabilitation directly influences 

return-to-play timelines and reinjury likelihood [1], [2]. 

The evolution of sports medicine toward a structured, 

protocol-driven field has fundamentally transformed 

athletic injury management [3], [4]. 

Contemporary evidence-based rehabilitation prioritises 

phased recovery models progressing through inflammation 

control, early mobilisation, strength restoration, and sport-

specific conditioning [5], [6]. Biopsychosocial frameworks 

recognise psychological resilience as an independent 

determinant of rehabilitation adherence [7], [8]. 

Concurrently, rehabilitation robotics [25] and motion-

controlled wearables [26] are reshaping the precision of 

sports medicine practice. AI-enabled surgical motion 

systems advance intervention accuracy [27]. Assistive 

motion technologies extend rehabilitation support [28]. AI-

driven urban health platforms enable population-level 

injury surveillance [29]. Mental health literacy enhances 

psychological readiness for return to play [30]. 

II. LITERATURE REVIEW 

A. Prevention and Evidence-Based Foundations 

Evidence-based prevention strategies including 

neuromuscular training, structured load management, and 

movement screening demonstrate the strongest preventive 

efficacy [9]. Structured preventive exercise programmes 

significantly reduce sports injury rates [10]. Community-

based active ageing and exercise programmes provide 

foundational injury prevention for broader populations 

[32]. 

B. Biopsychosocial Frameworks 

Psychological resilience, coping capacity, and stress 

modulation are determinants of rehabilitation adherence 

and outcome quality [7], [8]. Mental health literacy is 

increasingly recognised as a prerequisite for effective 

athlete psychological readiness assessment [30]. 
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Occupational health patterns and injury-related 

psychosocial stressors inform holistic sports rehabilitation 

protocols [31]. 

C. Technological Innovations 

Rehabilitation robotics delivering adaptive motion 

sequences represent a frontier advance for sports injury 

recovery [25]. Motion-controlled wearable biosensors 

provide continuous biomechanical monitoring enabling 

real-time protocol adjustment [26]. AI-enabled motion 

control systems improve intervention precision [27]. 

Assistive motion technologies extend rehabilitation reach 

to athletes with complex injury presentations [28]. AI 

applications for urban health extend sports injury 

surveillance to community athletic populations [29]. Digital 

transformation and machine learning platforms further 

enhance patient engagement and monitoring compliance 

[11], [12]. Green and sustainable sports healthcare delivery 

ensures equitable access to evidence-based rehabilitation 

services [34]. Strategic collaborations among sports 

medicine organisations, technology developers, and health 

systems accelerate the diffusion of evidence-based practice 

innovations [35]. Workforce HR management adaptations 

sustain sports medicine team performance under high-

demand conditions [33]. 

D. Multidisciplinary Coordination 

Integrated multidisciplinary sports medicine teams 

combining orthopaedic surgeons, physiotherapists, sports 

medicine physicians, psychologists, and nutritionists 

demonstrate superior rehabilitation outcomes [13]. 

Multidisciplinary coordination ensures that all dimensions 

of athlete health are simultaneously addressed throughout 

rehabilitation [13]. 

III. METHODOLOGY 

This cross-sectional hospital-based study enrolled 420 

athletes undergoing structured rehabilitation for sports-

related injuries. Four predictor variables were assessed: 

evidence-based protocol adherence score (0–5 scale), 

multidisciplinary care involvement index, psychological 

resilience score, and non-compliance risk index. The 

primary outcome was recovery duration in weeks. 

Statistical analysis included descriptive statistics, one-way 

ANOVA, and multiple linear regression. 

IV. DATA ANALYSIS 

A. ANOVA: Recovery Duration by Protocol Adherence 

One-way ANOVA comparing recovery duration across 

low, moderate, and high protocol adherence categories 

yielded F = 39.12, p < .001, with high-adherence athletes 

recovering nearly five weeks faster than low-adherence 

counterparts. 

TABLE I. ONE-WAY ANOVA: RECOVERY DURATION BY 

PROTOCOL ADHERENCE LEVEL 

Adherence Level Mean 

Recovery 

Duration 

(weeks) 

F p 

Low 14.8 39.12 < .001 

Moderate 11.6 — — 

High 9.9 — — 

B. Multiple Linear Regression 

The regression model yielded R² = 0.67, F[4, 415] = 

128.54, p < .001. Protocol adherence was the strongest 

predictor (β = −0.43, p < .001), multidisciplinary care the 

second (β = −0.35, p < .001), psychological resilience the 

third (β = −0.27, p < .01), and non-compliance risk 

predicted reinjury incidence (β = 0.31, p < .01). 

TABLE II. MULTIPLE LINEAR REGRESSION PREDICTING 

REHABILITATION OUTCOMES (N = 420) 

Predictor β t p 

Protocol Adherence −0.43 −9.87 < .001 

Multidisciplinary Care −0.35 −7.54 < .001 

Psychological Resilience −0.27 −5.11 < .01 

Non-Compliance Risk 0.31 6.22 < .01 
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V. RESULTS AND DISCUSSION 

Protocol adherence is the single most powerful 

modifiable predictor of recovery duration (β = −0.43), with 

high-adherence athletes recovering nearly five weeks 

faster. Multidisciplinary coordination is the second most 

important predictor [13]. Psychological resilience operates 

as an independent recovery determinant [7], [8], [30]. The 

18% reinjury incidence underscores the clinical importance 

of structured prevention [9], [10]. 

Rehabilitation robotics represent the technological 

frontier for sports injury recovery [25]. Motion-controlled 

wearables enable continuous biomechanical monitoring 

[26]. AI-enabled motion systems advance intervention 

precision [27]. Assistive technologies extend rehabilitation 

access [28]. AI urban health platforms enable injury 

surveillance [29]. Occupational health considerations and 

community exercise programmes complement clinical 

rehabilitation [31], [32]. Green healthcare delivery and 

strategic innovation collaborations ensure sustainable, 

equitable sports medicine practice [34], [35]. Workforce 

management adaptations support team performance [33]. 

VI. CONCLUSION 

Evidence-based rehabilitation in sports-related injuries 

is most effectively delivered through a multidimensional 

framework addressing protocol adherence, 

multidisciplinary coordination, and psychosocial resilience. 

Future research should investigate longitudinal reinjury 

rates, conduct RCTs of AI-assisted rehabilitation 

monitoring [11], [12], and validate rehabilitation robotics 

[25] and wearable monitoring technologies [26] in sports 

injury recovery. 
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