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Abstract: Shoulder injuries are widely recognized as a significant concern among overhead athletes due 

to the repetitive and high-velocity movements that place extreme stress on the glenohumeral joint, 

surrounding musculature, and soft tissue structures. These repetitive motions can lead to both acute and 

chronic shoulder pathologies, which may impair performance and lead to long-term dysfunction. This 

systematic review was conducted with the objective of identifying and evaluating effective therapeutic 

exercise protocols that facilitate recovery, enhance mobility, and prevent reinjury in overhead athletes. A 

comprehensive literature search was conducted using electronic databases including PubMed, Google 

Scholar, and SPORTDiscus. A total of 18 studies met the inclusion criteria and were selected for detailed 

analysis. The evidence gathered suggests that comprehensive, multimodal rehabilitation programs, which 

include progressive resistance training, scapular stabilization exercises, kinetic chain strengthening, and 

proprioceptive training, are effective in managing shoulder injuries. These findings underscore the 

importance of individualized treatment protocols that consider the specific sport, injury type, and phase 

of rehabilitation. The review highlights the necessity of integrating dynamic stability, core strengthening, 

and sport-specific drills to achieve full functional recovery and safe return to sport. 
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I. INTRODUCTION 

Overhead sports, such as baseball, swimming, volleyball, javelin, tennis, and cricket, demand high levels of shoulder 

mobility, coordination, and muscular endurance. The biomechanical demands of these sports place overhead athletes at 

a significantly increased risk for shoulder injuries. These injuries result primarily from the complex interplay of high-

velocity movements, extreme ranges of motion, and repetitive stress. In sports like swimming, the incidence of shoulder 

injuries can range between 23% and 38% annually, with up to 19% of all reported injuries involving the shoulder. This 

high prevalence reflects the susceptibility of the glenohumeral joint and surrounding structures to both acute trauma and 

overuse injuries. 

The shoulder complex consists of the clavicle, scapula, and humerus, which are interconnected by multiple joints, 

including the sternoclavicular, acromioclavicular, and glenohumeral joints. These joints work synergistically with the 

scapulothoracic articulation to allow a wide range of upper limb motions. However, the glenohumeral joint, known for 

its remarkable mobility, inherently sacrifices stability, making it highly dependent on both static stabilizers (ligaments, 

joint capsule) and dynamic stabilizers (muscles) for functional integrity. Rotator cuff muscles, including the 

supraspinatus, infraspinatus, teres minor, and subscapularis, play a crucial role in stabilizing the humeral head within 

the glenoid cavity during arm movements. Dysfunction in any of these stabilizing structures can predispose athletes to 

injury. 

The kinetic chain—a sequential coordination of body segments transferring energy from the lower body to the upper 

limb—is critical in overhead athletic activities. Weaknesses or deficiencies in the core, hips, or thoracic spine can 

disrupt this chain, increasing the biomechanical load on the shoulder and contributing to injury risk. Poor muscle 

timing, scapular dyskinesis, and altered glenohumeral range of motion are common findings in injured overhead 
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athletes. Therefore, a thorough understanding of shoulder anatomy, biomechanics, and movement strategies is essential 

in designing effective therapeutic exercise interventions for injury management and prevention. 

 

II. METHODS 

2.1 Study Design 

This investigation utilized a systematic review methodology, guided by the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines. The research question was formulated using the PICOS 

(Population, Intervention, Comparison, Outcome, Study design) framework to ensure specificity and relevance. 

2.2 Data Sources and Search Strategy 

Electronic databases including PubMed, Google Scholar, and SPORTDiscus were systematically searched from 2010 to 

2023. Search terms included combinations of "shoulder injury," "overhead athletes," "therapeutic exercise," 

"rehabilitation," and sport-specific terms. Boolean operators and MeSH terms were utilized to maximize search 

efficiency. An initial yield of 1,154 articles was identified. After removing duplicates and irrelevant records, 34 articles 

underwent full-text screening. Of these, 18 studies met the inclusion criteria and were included in the final analysis. 

2.3 Selection Criteria 

Inclusion criteria consisted of studies involving overhead athletes (e.g., baseball, volleyball, swimming), focusing on 

therapeutic exercises for shoulder injuries, written in English, and available in full text. Exclusion criteria included 

animal studies, cadaveric analyses, studies on post-operative cases, and articles lacking detailed exercise interventions. 

2.4 Data Extraction and Quality Assessment 

Key data extracted from each study included author(s), publication year, study design, population characteristics, type 

of injury, therapeutic interventions, and outcomes. Each article was appraised for methodological quality, relevance, 

and bias risk. The studies ranged from randomized controlled trials to expert reviews, ensuring a comprehensive 

perspective on the topic. 

 

III. RESULTS 

The 18 included studies represented a diverse sample of overhead sports and shoulder injury types, including rotator 

cuff tendinopathy, scapular dyskinesis, labral injuries, impingement syndrome, and muscular imbalances. Most studies 

emphasized a phase-based rehabilitation approach. 

 

3.1 Therapeutic Phases Identified 

 Acute Phase: Aimed at reducing pain and inflammation, restoring range of motion, and initiating light 

isometric exercises. Modalities such as cryotherapy, ultrasound, and manual therapy were frequently used. 

 Intermediate Phase: Focused on restoring muscle strength, endurance, and flexibility. Scapular stabilization 

exercises and resistance band workouts were introduced. 

 Advanced Phase: Emphasized dynamic strengthening, plyometrics, and sport-specific drills. Thrower's Ten 

Program and rhythmic stabilization drills were commonly applied. 

 Return to Activity Phase: Involved progressive sport reintroduction, incorporating high-velocity movements 

and neuromuscular reeducation to simulate athletic conditions. 

 

3.2 Common Interventions 

The majority of the included studies utilized progressive resistance training, scapular reeducation, core strengthening, 

proprioception drills, and flexibility exercises. Interventions often integrated closed and open kinetic chain exercises to 

address the full-body movement patterns essential in overhead sports. Manual therapy techniques such as joint 

mobilization and soft tissue manipulation were also reported to improve joint mobility and muscle flexibility. 
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IV. DISCUSSION 

The findings of this systematic review highlight that shoulder injuries in overhead athletes result from a complex 

combination of biomechanical, anatomical, and sport-specific factors. Effective rehabilitation should target the entire 

kinetic chain, not just the glenohumeral joint. The interdependence of shoulder motion with core strength and lower 

extremity function underscores the necessity for integrative rehabilitation protocols. 

Studies by Zaremski et al. and Wilk et al. emphasize the importance of addressing kinetic chain deficits through holistic 

treatment approaches. These include core stabilization, lower extremity balance training, and coordinated timing of 

throwing mechanics. Rehabilitation must also consider the athlete's sport, training demands, and competitive schedule. 

Programs such as the Thrower’s Ten have been validated across multiple sports as effective in enhancing shoulder 

strength, mobility, and proprioception. 

Rehabilitation should be progressive, evidence-informed, and individualized. Factors such as age, injury severity, sport-

specific biomechanics, and training load must be taken into account. Interventions should be goal-oriented with 
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periodic reassessments to monitor improvement and readiness for sport return. Overemphasis on isolated strengthening, 

without addressing scapular dynamics or core activation, may hinder recovery and increase reinjury risk. 

 

V. CONCLUSION 

Shoulder injuries in overhead athletes present complex clinical challenges requiring comprehensive rehabilitation 

approaches. Therapeutic exercises targeting muscle strength, scapular control, flexibility, proprioception, and core 

activation have been demonstrated to be effective in both injury recovery and prevention. This review supports the 

implementation of structured, individualized, and sport-specific rehabilitation protocols that span from acute 

management to return-to-play strategies. Future research should focus on high-quality, sport-specific randomized trials 

to refine exercise selection, dosage, and progression for optimal outcomes. 
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