Table 1. Shows comprehensive information from the literature on injured shoulder joints, including the authors, publication year, article title, country of origin, specific shoulder pathology, anatomical region involved, assessment focus, and the major clinical outcomes of each study. Created with Google Documents. 

	Authors
	Year
	Name of article
	Country of origin
	Disease name
	Shoulder region
	What are they assessing
	Major outcomes

	Lafrance S., Charron M., Dubé M-O., Desmeules F.,
Roy J-S., Juul-Kristensen B.,
Kennedy L., & McCreesh K.
	2024
	The Efficacy of Exercise Therapy for Rotator Cuff–Related Shoulder Pain According to the FITT Principle: A Systematic Review with Meta-analyses
	Canada, Ireland, and Denmark
	Rotator cuff–related shoulder pain (RCRSP)
	Rotator cuff
	The Effectiveness of Exercise Treatment Based on the FITT Principle
	The results indicate that customized exercise plans utilizing FITT parameters can successfully alleviate shoulder pain.

	Yuksel E., & Yeşilyaprak S.S.
	2023
	Scapular stabilization exercise training improves treatment effectiveness on shoulder pain, scapular dyskinesis, muscle strength, and function in patients with subacromial pain syndrome: A randomized controlled trial
	Turkey
	Subcrominal pain syndrome
	Scapula, Muscle
	Exercises focused on scapular stabilization enhance the efficacy of treatment for shoulder pain, scapular dyskinesis, muscle strength, and functional ability in individuals suffering from subacromial pain syndrome.
	The research indicated that incorporating scapular stabilization exercises into standard rehabilitation programs led to notable improvements in scapular dyskinesis, decreased pain levels, increased muscle strength, and better shoulder function in comparison to the control groups.

	Liaghat B.,
Skou S.T.,
Jørgensen U.,
Sondergaard J.,
Søgaard K. &
Juul-Kristensen B.

	2020
	Heavy shoulder strengthening exercise in people with hypermobility spectrum disorder: A pilot and feasibility study
	Denmark
	Hypermobility spectrum disorder
	Whole shoulder with hypermobility disorder
	Physical activity for individuals with hypermobility spectrum disorder.
	The findings showed enhancements in shoulder strength along with reduced laxity and instability.


	Cavaggion C.,
Luque-Suarez A.,
Voogt L.,
Juul-Kristensen B.,
Wollants G., Beke L., Fransen E., & Struyf F.
	2024
	[bookmark: _91p0zytycsmc]Exercise into Pain in Chronic Rotator Cuff-Related Shoulder Pain: A Randomized Controlled Trial with 6-Month Follow-Up

	Belgium (primary study site), with co-authors from Spain, the Netherlands, and Denmark
	[bookmark: _tktdqsyiakwn]Chronic Rotator Cuff-Related Shoulder Pain
	Rotator cuff
	Analyzing the efficacy of exercising in discomfort compared to exercising without discomfort in people experiencing chronic RCRSP.
	Both groups showed enhancements in pain relief, functionality, and strength; there was no notable difference observed between them.

	Michener L.A.,
McClure P.W.,
Tate A.R.,
Bailey L.B., Seitz A.L.,
Straub R.K., & Thigpen C.A.
	2024
	Adding Manual Therapy to an Exercise Program Improves Long-Term Patient Outcomes Over Exercise Alone in Patients With Subacromial Shoulder Pain: A Randomized Clinical Trial
	United States
	Subacromial pain syndrome
	Subacromial space
	Assessing the additional advantage of incorporating manual therapy into an exercise regimen for subacromial shoulder discomfort.
	Enhanced shoulder function, increased patient contentment, and a greater perceived advantage with the inclusion of manual therapy.

	Camargo P.R., Alburquerque-Sendín F., Avila M.A., Haik M.N., Vieira M., & Salvini T.F.
	2015
	[bookmark: _9hfgu6zaqrcf]Effects of Stretching and Strengthening Exercises, With and Without Manual Therapy, on Scapular Kinematics, Function, and Pain in Individuals with Shoulder Impingement: A Randomized Controlled Trial
	Brazil
	Shoulder impingement syndrome
	Scapula
	Assessing the impact of stretching and strengthening exercises, both with and without manual therapy, on scapular movement, functionality, and discomfort in individuals suffering from shoulder impingement syndrome.
	Both groups showed enhancements in pain levels and functional ability; no additional advantages from manual therapy were noted.

	Silveira A., Lima C., Beaupre L., Chepeha J., & Jones A.
	2024
	Shoulder specific exercise therapy is effective in reducing chronic shoulder pain: A network meta-analysis
	Canada
	Chronic shoulder pain (various etiologies)
	Whole shoulder
	Assessing the efficacy of shoulder-targeted exercise therapy (ET), both with and without additional treatments (manual therapy, injections, electrotherapy), in comparison to standard medical care for adults experiencing chronic shoulder pain.
	Targeted shoulder exercises decreased pain for as long as 52 weeks; incorporating additional therapies offered only slight extra advantages.

	Brudvig T.J., Kulkarni H., & Shah S.
	2011
	The effect of therapeutic exercise and mobilization on patients with shoulder dysfunction: A systematic review
	United States
	Shoulder dysfunction (tendinopathy, bursitis, rotator cuff tear, adhesive capsulitis, avascular necrosis, shoulder impingement syndrome, glenohumeral osteoarthritis, and trauma from injury)
	Whole shoulder
	Assessing if the integration of therapeutic exercise and joint mobilization provides greater advantages than therapeutic exercise by itself for individuals experiencing shoulder dysfunction.
	There are no notable variations between combined therapy and exercise on its own in enhancing pain relief, range of motion, or overall function.

	Mueller M.J., Sorensen C.J.,
McGill J.B., Clark B.R., Lang C.E., Chen L., Bohnert K.L., &
Hastings M.K.
	2018
	Effect of a Shoulder Movement Intervention on Joint Mobility, Pain, and Disability in People With Diabetes: A Randomized Controlled Trial

	United States
	Shoulder pain, limited joint mobility, and adhesive capsulitis + diabetes 2
	Whole shoulder
	Assessing the impact of a gradual shoulder exercise regimen on joint flexibility, discomfort, and impairment in individuals with type 2 diabetes experiencing mild to moderate shoulder issues.
	The group that received the intervention exhibited a 12.7-point enhancement in the Shoulder Pain and Disability Index (SPADI) score when compared to the control group after a duration of 3 months, with the advantages lasting for a minimum of 9 months. Active shoulder flexion increased by 7.2 degrees following the intervention, although it lost statistical significance in subsequent follow-ups.

	Roy J-S., Moffet H., Hébert L.J., & Lirette R.
	2009
	Effect of motor control and strengthening exercises on shoulder function in persons with impingement syndrome: A single-subject study design
	Canada
	Shoulder impingement syndrome
	Scapula
	Assessing the impact of shoulder control and strengthening exercise program on the functionality of individuals experiencing shoulder impingement syndrome.
	Participants demonstrated notable enhancements in their shoulder pain and disability scores (SPADI), resolution of the painful arc during flexion and abduction in 6 out of 8 individuals, heightened isometric peak torque in lateral rotation and abduction, as well as alterations in scapular kinematics, particularly in the sagittal plane.

	Park S-I., Choi Y-K., Lee J-H., & Kim Y-M.
	2013
	[bookmark: _xg6qxo1k43op]Effects of Shoulder Stabilization Exercise on Pain and Functional Recovery of Shoulder Impingement Syndrome Patients

	South Korea
	Shoulder impingement syndrome
	Scapula
	Assessing the impact of scapular stabilization exercises on discomfort and functionality in individuals with shoulder impingement syndrome.
	The group that underwent stabilization exercises demonstrated notable enhancements in both active and passive abduction, as well as in the Constant-Murley Scale (CMS) and Simple Shoulder Test (SST) scores when compared to the control group. There were no significant differences in pain levels observed between the two groups.

	Kachanathu S.J.,
Zedan A.M.E., Hafez A.R., Alodaibi F.A.,
Alenazi A.M., & Nuhmani S.
	2019
	Effect of shoulder stability exercises on hand grip strength in patients with shoulder impingement syndrome
	Saudi Arabia, Egypt
	Shoulder impingement syndrome
	Scapula
	Assessing the impact of shoulder stability workouts on hand grip strength in individuals with shoulder impingement syndrome.
	Exercises aimed at shoulder stability notably increased isometric hand grip strength on the affected side, suggesting that these exercises can bolster grip strength in individuals suffering from shoulder impingement syndrome.

	Yan X., Zhou X-H., &
Kim T-H.
	2025
	The Effects of a Complex Shoulder Exercise Program with Respiratory Training on Muscle Activity and Posture in Individuals Exhibiting Scapular Internal Rotation
	South Korea
	Scapular internal rotation
	Whole shoulder, especially muscles
	Assessing the impact of a multifaceted shoulder exercise regimen paired with breathing training on muscular activity and alignment in people showing scapular inward rotation.
	Both intervention groups, which included participants engaging in the complex shoulder exercise program with respiratory training and those practicing thorax-stabilization exercises, demonstrated notable enhancements in cervical and shoulder posture, as indicated by improvements in the craniovertebral angle and sagittal shoulder angle. Additionally, there were increases in muscle activation in the upper, middle, and lower trapezius, along with the serratus anterior. There were no significant differences identified between the two groups, suggesting that both methods were beneficial.

	Zhong Z., Zang W., Tang Z., Pan Q., Yang Z., & Chen B.
	2024
	Effect of scapular stabilization exercises on subacromial pain (impingement) syndrome: a systematic review and meta-analysis of randomized controlled trials
	China, Belgium, United Kingdom
	Subacromial pain syndrome (SAPS)
(Impingement syndrome)
	Acromion and tendons of the rotator cuff of the shoulder
	Assessing the efficacy of scapular stabilization exercises (SSE) for the management of SAPS.
	Decreased pain and disability; no enhancement in range of motion.

	Elder A., & Powers M.C.
	2025
	Scapular Stabilization for Shoulder Pain: Putting the Cart Before the Horse
	United States
	Scapular dysfunction

	Scapula
	Critical assessment of scapular stabilization as a therapeutic approach for shoulder discomfort.
	Challenges the effectiveness of isolated scapular stabilization; highlights the importance of a thorough, personalized approach to treatment that considers various factors beyond scapular control.

	Shire A.R., Stæhr T.A.B., Overby J.B., Dahl M.B.,
Jacobsen J.S.,
& Christiansen D.H.


	2017
	Specific or general exercise strategy for subacromial impingement syndrome?
	Denmark
	Subacromial impingement syndrome
	Acromion and tendons of the rotator cuff of the shoulder
	Comparison of targeted versus broad exercise approaches in managing shoulder impingement.
	Both targeted and general exercises alleviate pain and enhance functionality; there is no definitive proof that targeted exercises are more effective.

	Clausen M.B.,
Bandholm T.,
Rathleff M.S., Christensen K.B.,
Zebis M.K.,
Graven-Nielsen T.,
Hölmich R., &
Thorborg T.

	2018
	The Strengthening Exercises in Shoulder Impingement trial (SExSI-trial)
	Denmark
	Subacromial impingement syndrome
	Acromion and tendons of the rotator cuff of the shoulder
	Efficacy of incorporating a basic shoulder strengthening regimen into standard treatment.
	The results of the protocol paper have not been disclosed yet (the emphasis is on trial design to evaluate enhancements in pain and function with supplementary strengthening exercises).

	Jeon N-Y., & Chon S-C.
	2017
	Effect of glenohumeral stabilization exercises combined with scapular stabilization on shoulder function in patients with shoulder pain: A randomized controlled experimenter-blinded study
	South Korea
	General shoulder pan
	Scapula
	Assessed the joint influence of glenohumeral and scapular stabilization workouts on performance.
	A combined method resulted in enhanced shoulder function and less pain when compared to using scapular stabilization alone.

	Liaghat B.,
Juul-Kristensen B.,
Faber D.A.,
Christensen E.O.,
Søgaard K.,
Skou S.T.,
Søndergaard J., &
Juhl C.B.

	2023
	One-year effectiveness of high-load vs low-load strengthening exercise in hypermobile shoulders
	Denmark
	Hypermobility spectrum disorder (HSD)
	Whole shoulder
	Analysis of high-load versus low-load strengthening exercises regarding long-term shoulder performance.
	Intensive strengthening exercises led to notably improved self-reported shoulder functionality after one year compared to less intensive strengthening exercises.

	Hara K., Matsuse H., Hashida R., Iwanaga S., Bekki M., Hara M., Aramaki K., Tsutsumi K., Tagawa Y., & Shiba N.
	2022
	The effect of rotator cuff physical exercise combined with electrically stimulated antagonist on shoulder rotator cuff strength
	Japan
	General shoulder pain
	Rotator cuff
	Examined if the combination of rotator cuff exercises with electrical stimulation of opposing muscles enhances strength.
	The combination method greatly enhanced rotator cuff strength in comparison to exercising by itself.

	Schedler S., Brueckner D.,
Hagen M., & Muehlbauer T.
	2020
	Effects of a Traditional versus an Alternative Strengthening Exercise Program on Shoulder Pain, Function and Physical Performance in Individuals with Subacromial Shoulder Pain: A Randomized Controlled Trial

	Germany
	Subacromial shoulder pain
	Acromion and tendons of the rotator cuff of the shoulder
	Contrast conventional strengthening methods (emphasizing shoulder muscles) with a different program (incorporating kinetic chain and core muscles).
	Both programs showed improvements in pain management and functionality; the alternative program resulted in more significant advancements in physical performance.

	Kim Y-J., 
An J., & 
Lee B-H.
	2024
	Effects of Sling-Suspension-Based Active Shoulder Joint Exercise on Shoulder Joint Subluxation, Pain, Muscle Strength, and Upper Limb Function in Patients with Subacute Stroke
	South Korea 
	Subacute stroke (subluxation-related dysfunction)
	Joint capsule, rotator cuff 
	Explored the impact of sling-assisted active shoulder exercises on subluxation, discomfort, strength, and upper limb functionality.
	Noticeable decreases in subluxation and discomfort; enhanced strength in shoulder muscles and improved function of the upper limb.

	Wang L., Yu G., Zhang R., Wu G., He L., & 
Chen Y.
	2023
	[bookmark: _xbuf54d674gm]Positive effects of neuromuscular exercises on pain and active range of motion in idiopathic frozen shoulder: a randomized controlled trial.
	China 
	Idiopathic frozen shoulder (adhesive capsulitis)
	Joint scapula 
	



	



	
	



	Analyzed the impact of neuromuscular exercises (NME) paired with standard physical therapy against strengthening exercises combined with standard physical therapy regarding shoulder pain and active range of motion (AROM).



	The NME group demonstrated notably larger advancements in pain relief and active range of motion (AROM) during flexion, internal rotation, and external rotation when compared to the control group. While both groups experienced progress over time, NME outperformed in essential movements.

	Silveira A., Lima C., Beaupre L., Chepeha J., & Jones A.
	2024
	[bookmark: _4l57kx9zvhfq]Shoulder Specific Exercise Therapy Is Effective in Reducing Chronic Shoulder Pain: A Network Meta-Analysis
	Canada 
	Chronic shoulder pain (various conditions)
	Whole Shoulder 
	Efficacy of shoulder-focused exercise therapy (ET) in relation to standard medical treatment and supplementary therapies.
	Shoulder-specific exercise therapy greatly decreased pain levels in comparison to standard medical treatment. The inclusion of additional therapies such as electro-physical agents, manual therapy, or injections offered only slightly extra advantages. Improvements in range of motion and quality of life related to health were noted, with manual therapy demonstrating significant effects.


Table 2. Shows comprehensive information from the literature on shoulder joints in athletes, including the authors, publication year, article title, country of origin, shoulder region involved, what each study assessed, and the major clinical or performance-related outcomes. Created with Google Documents. 
	Authors 
	Year 
	Name of article 
	Country of origin 
	Shoulder region 
	What are they assessing 
	Major outcomes 

	Saadatian A., Khorzoghi M.B., Sahebozamani M., & Karimi M.T.
	2022
	The Impact of OKC Exercises and TRX Exercises
on Shoulder Joint Proprioception in Overhead Athletes
With Shoulder Impingement Syndrome: A Randomized
Controlled Trial

	Iran
	Overhead athletes with shoulder impingement syndrome
	Comparison of open kinetic chain (OKC) exercises and TRX (total-body resistance) sling training regarding shoulder joint position sense (JPS).
	Both OKC and sling workouts enhanced shoulder JPS; sling workouts (TRX) proved to be more effective, particularly for external and internal rotation.

	Niederbracht Y., 
Shim A.L., Sloniger M.A., Paternostro-Bayles M., & Short T.H.
	2008
	Effects of a Shoulder Injury Prevention Strength Training Program on Eccentric External Rotator Muscle Strength and Glenohumeral Joint Imbalance in Female Overhead Activity Athletes
	United States 
	Glenohumeral joint in female overhead athletes
	Examined the impact of a 5-week strength training regimen conducted 4 times a week on the strength of the eccentric external rotator muscles and the imbalance of the glenohumeral joint.
	The program notably enhanced the total work of the eccentric external rotators, while having no substantial effect on the strength of the concentric internal rotators. This improvement may help reduce muscle imbalances in the shoulder rotators and lower the risk of shoulder injuries in athletes involved in overhead activities.

	Shitara H., Tajika T., Kuboi T., Ichinose T., Sasaki T., Hamano N., Kamiyama M., Yamamoto A., Kobayashi T., 
Takagishi K., &
Chikuda H.
	2022
	Shoulder Stretching versus Shoulder Muscle Strength Training for the Prevention of Baseball-Related Arm Injuries: A Randomized, Active-Controlled, Open-Label, Non-Inferiority Study
	Japan 
	Shoulder and elbow injuries in high school baseball pitchers
	Evaluated the efficacy of external rotation strength training compared to sleeper stretching in the prevention of shoulder and elbow injuries.
	The group that engaged in muscle training experienced a notably lower injury rate of 9.8% in contrast to the stretching group, which had a rate of 22.6% over a span of 150 days. The hazard ratio for the occurrence of injuries was 0.489, suggesting a 51.1% reduced risk for the muscle-training group.

	
	Zarei M., Eshghi S., & Hosseinzadeh M.



	



	2021
	The Effect of a Shoulder Injury Prevention Programme on Proprioception and Dynamic Stability of Young Volleyball Players: A Randomized Controlled Trial
	Iran 
	Shoulder in young male volleyball players
	Assessed the effect of an 8-week "FIFA 11 + Shoulder" (11 + S) injury prevention program on shoulder proprioception, which includes joint position sense and the threshold for detecting passive motion, as well as dynamic stability evaluated through the Upper Quarter Y Balance Test.
	No notable enhancements were observed in proprioception (joint position awareness and the ability to sense passive motion); however, there was a considerable advancement in dynamic stability in the intervention group (p = 0.03, ηp² = 0.02).

	McCarrick M.J., & Kemp G.J.
	2000
	The Effect of Strength Training and Reduced Training on Rotator Cuff Musculature
	United States 
	Rotator cuff musculature
	Investigated the impact of strength training followed by a reduction in training on the strength of the rotator cuff.
	Strength training greatly enhanced the strength of the rotator cuff; reduced training frequency (1–2 sessions per week) preserved strength improvements, whereas cessation of training (0 sessions per week) resulted in strength decreases, especially in eccentric strength.

	Guérineau F.,
 Almazán-Polo J., & González-de-la-Flor Á.
	2025
	Effectiveness of a Sport-Specific Exercise Programme for Overhead Athletes with Unilateral Subacromial Shoulder Pain: A Study Protocol of a Randomised Controlled Trial
	Spain 
	Unilateral subacromial shoulder pain in overhead athletes (e.g., CrossFit participants)
	Evaluating the impact of a sport-specific exercise regimen compared to a scapular stability regimen on enhancing clinical and functional results in overhead athletes experiencing subacromial shoulder pain.
	Since this is a protocol for studying, results are not available at this stage. The objective of the study is to evaluate enhancements in shoulder functionality, muscle strength, range of motion, and biomechanical performance indicators at 6 and 12 weeks, employing validated patient-reported outcome measures and objective assessments. 

	Schwank A., Blazey P., Asker M., Møller M., Hägglund M.,
 Gard S., Skazalski C., Andersson S.H., Horsley I., Whiteley R., Cools A.M., Bizzini M., & Ardern C.L.
	2021
	2022 Bern Consensus Statement on Shoulder Injury Prevention, Rehabilitation, and Return to Sport for Athletes at All Participation Levels
	Belgium, Switzerland, Canada, Sweden, Norway, Denmark, United Kingdom, Australia 
	Shoulder injuries across various sports and athlete participation levels
	Created a framework based on principles for overseeing the risk of shoulder injuries, rehabilitation processes, and decisions regarding return-to-sport (RTS) for athletes across all levels of participation.
	Offered advice on managing load and risk, assisting with shoulder rehabilitation for athletes, and making decisions throughout the return-to-sport process. Stressed the importance of tailored, sport-specific strategies and pointed out the deficiency of robust evidence in this field.

	Swart J.J.W., & Olivier B.
	2021
	Effectiveness of Exercise Interventions to Prevent Shoulder Injuries in Athletes: A Systematic Review Protocol

	South Africa 
	Shoulder injuries in athletes across various sports
	This protocol describes a systematic review of randomized controlled trials that evaluate the effectiveness of exercise interventions in the prevention of shoulder injuries among athletes. It will not include studies that utilize surrogate outcomes or involve non-self-propelled athletes, and will classify interventions into categories such as strength, flexibility, mobility, plyometrics, proprioception, or combined methods.
	This document serves as a protocol that details the intended methodology for the systematic review and refrains from presenting any results. The expected outcome is to integrate existing evidence regarding the efficacy of different exercise interventions aimed at preventing shoulder injuries in athletes.































Table 3. Shows comprehensive information from the literature on healthy shoulder joints, including the authors, publication year, article title, country of origin, anatomical region of the shoulder studied, the specific focus of each assessment, and the major outcomes. Created with Google Documents. 
	Authors 
	Year 
	Name of article 
	Country of origin 
	Shoulder region 
	What are they assessing 
	Major outcomes 

	
	



	Schory A.,
 Bidinger E., 
Wolf J., & Murray L.



	2016
	A Systematic Review of the Exercises That Produce Optimal Muscle Ratios of the Scapular Stabilizers in Normal Shoulders
	United States 
	Scapular stabilizer muscles in healthy individuals
	This systematic review sought to determine exercises that maximize muscle activation ratios among the scapular stabilizers, particularly the upper trapezius (UT), middle trapezius (MT), lower trapezius (LT), and serratus anterior (SA), to improve scapular stability in people with normal shoulders.
	This EMG review analyzing 15 studies discovered that exercises focused on eccentric shoulder flexion, prone external rotation, scapular retraction, and protraction are most effective in balancing scapular muscles. These exercises reduce the activation of the upper trapezius while effectively engaging the middle and lower trapezius and the serratus anterior, promoting optimal shoulder function.

	Saeki Y., Kubota A., Kishimoto K., 
Inoue M., Inoue T., &Takazawa Y.
	2025
	Effect of Different Load of Shoulder External Rotation Exercises on Changes in Muscle Activity and Exerted Torque
	Japan 
	Rotator cuff muscles specifically the infraspinatus, teres minor, and posterior deltoid
	Increased external rotation with heavier loads enhanced torque in the mid-range and elevated EMG activity, while lighter loads facilitated a more balanced activation throughout the entire range of motion beneficial for focused shoulder workouts.
	Moderate external rotation loads effectively enhanced torque and muscle activation, whereas high loads resulted in increased compensatory EMG without any torque improvement. Light loads specifically targeted the posterior deltoid. Choosing the right load should correspond with training objectives.

	Wassinger C.A.,
 Lumpkins L., & 
Sole G.
	2020
	Lower Extremity Aerobic Exercise as a Treatment for Shoulder Pain
	United States 
	Infraspinatus muscle
	Engaging in moderate lower-body aerobic activity led to a temporary rise in pain thresholds of the shoulder, indicating that exercise can reduce pain in healthy individuals.
	Aerobic exercise focusing on the lower body has been shown to temporarily decrease sensitivity to shoulder pain (indicated by higher pressure pain thresholds), implying its potential effectiveness as an additional pain relief method in shoulder rehab programs.

	Choi S.H., & Lee B-H.
	2013
	Clinical Usefulness of Shoulder Stability Exercises for Middle-aged Women
	South Korea 
	Shoulder joint and scapular stabilizers
	Examined the impact of shoulder stability exercises on shoulder discomfort, pressure pain threshold, rounded shoulder alignment, and upper limb stability in middle-aged females. Participants were randomly divided into an exercise group and a control group, with the exercise group engaging in stability exercises three times weekly over a period of four weeks.
	The group that participated in the exercise program demonstrated notable progress, such as reduced shoulder pain, an increased pressure pain threshold, corrected rounded shoulder posture, and improved stability in the upper extremities. These results indicate that shoulder stability exercises are beneficial for enhancing shoulder function and alleviating pain in women of middle age.

	Kolber M.J., Beekhuizen K.S.,
 Cheng M-S.S., & Hellman M.A.
	2009
	Shoulder Joint and Muscle Characteristics in the Recreational Weight Training Population
	United States 
	Shoulder joint and associated musculature
	Examined the characteristics of the shoulder joint and muscles in individuals engaging in recreational weight training (RWT) versus those who do not participate in weight training. Assessments consisted of active range of motion (AROM), posterior shoulder tightness (PST), strength values normalized to body weight, and the ratios of agonist to antagonist strength.
	Participants engaged in RWT showed reduced shoulder mobility across all AROM measurements, except for external rotation, which was higher in comparison to the control group. They also revealed notable strength imbalances, indicated by higher ratios of agonist to antagonist strength, pointing to possible risk factors for shoulder issues within this group.

	Saeki Y., Kubota A., Kishimoto K.,
 Inoue M., Inoue T., & Takazawa Y.
	2025
	Effect of Different Load of Shoulder External Rotation Exercises on Changes in Muscle Activity and Exerted Torque
	Japan 
	Rotator cuff muscles specifically the infraspinatus, teres minor, and posterior deltoid
	Examined the impact of different load levels (low, medium, high) during shoulder external rotation exercises on muscle activity (EMG amplitude) and torque produced. Participants engaged in exercises with elastic bands of varying tensions, maintaining a consistent total workload across all conditions. Assessments were conducted prior to and following the exercises, concentrating on torque and EMG activity within various ranges of motion.
	Low loads did not produce notable changes in torque or EMG readings in the infraspinatus or teres minor; however, activation of the posterior deltoid increased at angles of 61°–90°. With medium loads, there was a rise in both torque and EMG across all muscles and ranges. High loads increased EMG activity but did not result in an improvement in torque, suggesting compensatory movements were occurring. In summary, medium loads were the most effective, boosting strength without excessively activating the posterior deltoid.

	Novotová K., &  Pavlů D.
	2024
	Influence of Walking, Manual Techniques, and Elastic Resistance Exercise on Shoulder Posture in Healthy Elderly Individuals
	Czech Republic 
	Scapular positioning and shoulder posture 
	Assessed the impact of consistent walking, manual therapy, and elastic resistance training on scapular alignment in healthy older adults. Subjects were allocated into groups: walking alone, walking paired with manual therapy, walking paired with resistance training, and a control group. The interventions took place biweekly for a duration of four weeks.
	The group that participated in walking along with resistance training demonstrated a statistically significant enhancement in the positioning of the left shoulder’s scapula, as assessed by the distance from the acromion to the wall. The other groups did not show any noteworthy changes. This study indicates that consistent walking paired with resistance exercises might positively impact shoulder posture in healthy elderly individuals.

	Lee Y., Myong M., Shin S., & Lee W.
	2015
	Effects of Shoulder Stabilization Exercise on Pain and Function in Patients with Neck Pain
	South Korea 
	Shoulder girdle and its influence on neck pain
	This research examined the effectiveness of shoulder stabilization exercises in alleviating neck pain. Participants engaged in either these exercises or standard treatment five times a week for a duration of four weeks. The group performing the exercises exhibited more significant enhancements in pain levels, neck movement, and overall function compared to the control group, demonstrating the efficacy of these exercises in managing neck pain.
	The research revealed that although both groups experienced notable enhancements in pain tolerance and neck disability, there were no meaningful differences in shoulder stability between the groups. The researchers determined that exercises aimed at stabilizing the shoulder may significantly alleviate pain and improve functionality, which could lead to a better quality of life for individuals with neck pain.

	Kim S-G., & Lee S-Y.
	2016
	Effects of Hand Grip Exercise on Shoulder Joint Internal Rotation and External Rotation Peak Torque
	South Korea 
	Shoulder joint internal rotation (IR) and external rotation (ER) peak torque
	Analyzed the effects of hand grip training on the maximum torque for both internal and external rotation in the shoulder joint. Participants performed daily hand grip exercises with their right hand over a period of four weeks. Measurements of hand grip strength and peak torque for shoulder internal/external rotation were taken before and after the training program.
	The study revealed significant improvements in grip strength for the dominant hand and in peak torque for shoulder external rotation measured at a speed of 60°/sec. These results suggest that grip training positively affects the peak torque of both shoulder internal and external rotation, potentially aiding in strengthening shoulder muscles without causing direct strain on the shoulder.

	Escamilla R.F.,
 Yamashiro K.,
Paulos L., & Andrews J.R.
	2009
	Shoulder Muscle Activity and Function in Common Shoulder Rehabilitation Exercises
	United States 
	Rotator cuff, deltoid, and scapular stabilizers
	This review article explores the EMG activity and roles of shoulder muscles during various rehabilitation exercises. It highlights the importance of different muscles in enabling shoulder movements and stabilization, particularly in exercises commonly suggested in rehabilitation programs.
	The rotator cuff, particularly the infraspinatus, subscapularis, and supraspinatus, is essential for stabilizing the shoulder and assisting in abduction. While the supraspinatus generates less force, it is highly effective due to its favorable leverage. The middle deltoid plays a significant role in generating the torque needed for abduction. Activities like prone abduction at a 100° angle, 'full can' and 'empty can' raises, along with D1/D2 patterns, thoroughly activate these muscles. Furthermore, the serratus anterior contributes to maintaining scapular movement and stability when the arm is elevated.

	Vetter S.,
Hepp P.,
Schleichardt A.,
Schleifenbaum S.,
Witt M., &
 Köhler C.R.H-P.

	2023
	Effect of Isokinetic Eccentric Training on the Human Shoulder Strength, Flexibility, and Muscle Architecture in Physically Active Men: A Preliminary Study
	Germany 
	External rotator cuff muscles
	A six-week investigation evaluated the effects of isokinetic eccentric training on shoulder strength, flexibility, and muscle architecture in physically active males. Sixteen individuals participated in training sessions twice a week utilizing a dynamometer, while measurements of range of motion, torque, and MRI-based muscle composition were taken. Additionally, a 3D finite element model was employed to simulate shoulder biomechanics with loads ranging from 0 to 5 kg in order to assess stress on the joint structures.
	The study revealed a 24% increase in eccentric strength (p = 0.008) along with significant improvements in the supraspinatus muscle structure, notably a 16% rise in fascicle length (p = 0.003) and a 19% growth in volume (p = 0.002). On the other hand, a slight 4% reduction in passive flexibility was observed (p = 0.002). In conclusion, the findings suggest that isokinetic eccentric training effectively enhances shoulder strength and muscle structure, thus supporting its use in both rehabilitation and athletic training.

	Yang Z., Xu G., Yang J., & Li Z.
	2023
	Effect of Different Loads on the Shoulder in Abduction Postures: A Finite Element Analysis
	China 
	Shoulder joint, focusing on the supraspinatus tendon, deltoid muscle, and glenohumeral ligaments
	A study lasting six weeks examined how isokinetic eccentric training impacts shoulder strength, flexibility, and muscle structure in active males. Sixteen individuals participated in training sessions twice a week using a dynamometer, with evaluations of range of motion, torque, and muscle architecture assessed via MRI. Furthermore, a 3D finite element model was used to simulate shoulder biomechanics under varying loads of 0–5 kg, examining the stress experienced by bones, muscles, ligaments, and the joint capsule.
	Increased loads during shoulder abduction increase the stress and strain on the supraspinatus tendon, deltoid muscles, and inferior glenohumeral ligament, potentially leading to tissue damage and reduced joint stability.
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	This network meta-analysis evaluated the efficacy of shoulder-specific exercise therapy (ET), either on its own or in combination with additional treatments, compared to standard care in adults suffering from chronic shoulder pain. It comprised 54 studies involving 3,893 individuals, measuring pain, range of motion, and quality of life for durations of up to 52 weeks.
	Therapeutic exercises targeting the shoulder significantly alleviate pain compared to standard care. Incorporating additional treatments such as electro-physical agents, injections, or manual therapy yields minimal extra benefits. The combination with manual therapy is the only one that significantly enhances the range of motion. These findings hold true even after considering the quality of the studies. In summary, exercise therapy by itself offers considerable and enduring relief from pain.
 



