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Abstract: 

Artificial intelligence (AI) is rapidly advancing sports injury prevention and rehabilitation by enabling personalized, predictive, 

and more effective healthcare strategies. This paper reviews the emerging applications of AI-driven technologies in sports 

medicine, including machine learning, wearable sensors, and advanced data analytics that help anticipate injury risks, support 

early diagnosis, and guide individualized rehabilitation programs. Findings suggest that AI can improve predictive accuracy, 

reduce recovery time, and enhance athlete performance through precise, data-driven interventions. Despite these advancements, 

challenges persist regarding data privacy, technological integration, and the transparency of algorithmic decision-making. Future 

growth will require strong multidisciplinary collaboration and validated ethical systems to promote equitable access to AI-

powered sports healthcare across all levels of sport. 

Keywords: Artificial Intelligence, Injury Prevention, Rehabilitation, Sports Medicine, Machine Learning 

 

Copyright © 2025 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 
International License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use 
provided the original author and source are credited.

Introduction: 

Technological innovation has introduced 

transformative changes in sports injury management, 

particularly through AI tools. Traditional sports 

medicine largely relied on expert judgment, 

observational evaluation, and retrospective data, which 

often lacked real-time precision and objective 

performance metrics. The introduction of machine 

learning (ML), deep learning (DL), computer vision, 

and data mining in sports has opened new possibilities 

for predicting injury risk, improving decision accuracy, 

and personalizing rehabilitation protocols. This paper 

presents a comprehensive overview of the role of AI in 

revolutionizing injury prevention and rehabilitation in 

modern sports. 

Artificial Intelligence in Injury Prediction: 

Machine Learning and Risk Assessment: 

AI leverages extensive physiological, biomechanical, 

and historical medical data to detect hidden injury 

patterns. ML algorithms can accurately predict risks 

such as muscle strain or ACL tears by analyzing subtle 

movement deviations that may not be visible to the 

human eye. Deep learning models, including 

convolutional neural networks (CNNs) and recurrent 

neural networks (RNNs), analyze movement data 

captured from video and wearable sensors with high 

sensitivity and specificity. 

Wearable Technology for Surveillance: 

Wearable devices enable continuous monitoring of 

athletes’ physical load, joint stress, and movement 

quality. AI processes this information in real time, 

generating alerts when harmful biomechanical patterns 

are detected, thus helping prevent acute and overuse 

injuries before they occur. 

Artificial Intelligence in Injury Prevention: 

Biomechanics and Technique Optimization: 

AI-based motion analysis helps identify imbalances 

and high-risk mechanics in athletes. For example, gait 
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analysis tools evaluate landing mechanics in basketball 

or knee alignment in runners to prevent ligament 

injuries. 

Personalized Preventive Programs: 

AI systems generate recommended preventive 

exercises, flexibility routines, workload adjustments, 

and even nutrition-related guidance based on each 

athlete’s risk profile and performance history. 

Training Load and Fatigue Management: 

Managing optimal workload is critical to injury 

reduction. AI tools predict performance fatigue and 

training imbalances, enabling coaches to modify 

session intensity and minimize soft-tissue injury risks. 

High-Accuracy Predictive Models: 

One real-world model implemented at the Cleveland 

Clinic was able to forecast National Hockey League 

(NHL) player injury risks with more than 94% 

accuracy, demonstrating strong potential for elite 

sports. 

Artificial Intelligence in Injury Diagnosis: 

Medical Imaging Assistance: 

AI significantly enhances the interpretation of MRI, X-

ray, and ultrasound imaging, accurately identifying 

bone fractures, muscular tears, and ligament injuries. 

Automated tools speed up diagnosis and reduce 

oversight errors, supporting medical professionals with 

reliable recommendations. 

Electronic Health Records (EHR) Analysis: 

Natural Language Processing (NLP) enables extraction 

of medical patterns and early warning signals from 

athlete data, strengthening diagnostic precision and 

clinical decision-making. 

Artificial Intelligence in Rehabilitation: 

Artificial intelligence strengthens rehabilitation 

strategies through: 

• Customized rehabilitation exercises based on 

individualized movement and progress data 

• Real-time biofeedback to correct technique and 

prevent harmful movement 

• Objective return-to-play evaluations 

minimizing subjective bias 

• Re-injury risk forecasting through predictive 

learning models 

• Augmented and Virtual Reality tools 

supporting advanced motor learning 

• Image-guided rehabilitation optimizing 

treatment recommendations 

These benefits contribute to faster, safer, and more 

effective recovery outcomes. 

Applications of AI in Modern Sports Practice: 

Performance Optimization: 

AI-powered performance analytics systems such as 

Catapult Sports, STATSports, and 3D Athlete 

Tracking (3DAT) support biomechanics, fatigue 

analysis, agility monitoring, and individualized 

training plans. 

Tactical Analysis and Coaching: 

AI evaluates opponent tendencies, strategic 

weaknesses, and in-match scenarios, supporting 

coaches in making informed tactical adjustments. 

Talent identification platforms help reduce recruitment 

bias and expand scouting accuracy. 

Officiating and Media Enhancement: 

Referee-support systems like Hawk-Eye and VAR 

improve decision-making consistency in competitive 

sports. AI also automates the creation of match 

highlights and media reports using NLP and video 

analytics, enhancing viewer experience. 
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Challenges and Ethical Considerations: 

Key Area Emerging Concerns 

Data Privacy and Athlete Rights 
Health and performance data must be securely stored 

and ethically managed 

Model Transparency Black-box AI reduces clinical trust and accountability 

Access and Cost 
Advanced technologies are limited mainly to elite sports, 

widening inequality 

 

Ethical frameworks are essential to ensure trustworthy, fair, and universal AI adoption. 

Conclusion: 

Artificial intelligence is reshaping sports injury 

prevention and rehabilitation by enabling predictive 

analytics, precision diagnostics, and fully personalized 

recovery pathways. Overcoming barriers related to 

accessibility, privacy, and model interpretability will 

be essential for maximizing the positive impact of AI 

across the broader athletic community. Strong 

collaboration between technologists, clinicians, 

coaches, and policymakers will ensure safer and longer 

athletic careers for future generations. 
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