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ABSTRACT 

Subacromial impingement syndrome (SIS) causes shoulder pain and functional debilitation and is often associated 

with altered scapular biomechanics and reduced shoulder function. Rehabilitation programs incorporate various 

interventions that mainly focus on the scapular region; however, comparative evidence regarding the effectiveness 

of scapular mobilization and stabilization exercises remains limited. The study was conducted as a randomized 

controlled trial involving 30 participants diagnosed with subacromial impingement syndrome. Following 

enrollment, participants were randomly distributed into two groups. Group A (n = 15) was the control group and 

performed scapular mobilization exercises, while Group B (n = 15) formed the intervention group and engaged in 

scapular stabilization exercises. Each participant attended a supervised exercise session of 30 minutes, held three 

times per week over six weeks. Shoulder function was assessed with the Shoulder Pain and Disability Index 

(SPADI), and hand-grip strength was evaluated using a hand-held dynamometer. Baseline parameters were noted 

prior to the intervention and reassessed post the completion of the exercise program. Statistical analysis was done 

using paired and independent t-tests, with a significance level set at p < 0.05. Both groups showed significant 

improvements in shoulder function and hand grip strength following the intervention (p < 0.05). However, 

participants in the scapular stabilisation group demonstrated greater improvement in hand grip strength (4.8 ± 1.5 

kg) than those in the scapular mobilisation group (2.5 ± 1.2 kg). Similarly, improvement in SPADI scores was 

greater in the stabilisation group (25.7 ± 6.4) than in the mobilisation group (15.3 ± 5.2), with a statistically 

significant between-group difference (p < 0.05). These findings suggest that although both scapular mobilization 

and stabilization exercises improved shoulder function and grip strength in individuals with subacromial 

impingement syndrome, stabilization exercises produced greater improvements in these outcomes. 
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Introduction 

One major reason for shoulder pain and disability is 

subacromial impingement syndrome (SIS), which is 

associated with a loss of grip strength and limitations in the 

shoulder joint range of motion1. Subacromial impingement 

syndrome affects both the intrinsic and the extrinsic 

mechanisms of the shoulder rotator cuff. The current 

rehabilitation approaches involves scapula-specific 

exercises, including proprioception- and stabilization -based 

programs2. 

Scapular mobilization is a therapy aimed at managing shoulder 

joint disorders. It increases the range of shoulder mobility and 

also reduce mechanical restrictions by manually moving the 

scapula3. In contrast, scapular stabilization exercises aim to 

strengthen the muscles, encouraging proper positioning and 

various movement control4. The purpose of this research was 

to compare how scapular mobilization, including stabilization 

workouts affect shoulder flexibility, including grip endurance, 

in people with SIS. Based on the existing evidence and the 

clinical importance of optimizing rehabilitation strategies for 

subacromial impingement syndrome, this study was designed 

to test the hypothesis that scapular stabilization exercises 

would result in greater improvements in shoulder function and 

hand grip strength compared with scapular mobilization 

exercises. 

 

Methodology 

 

The present study was designed as a prospective randomized 

controlled trial conducted over a period of six weeks. It 

compares the effects of scapular mobilisation and 

stabilisation exercises on the shoulder function and hand-

grip strength in individuals with subacromial impingement 

syndrome (SAIS). Ethical approval was obtained from the 

Departmental Ethics Committee 

(SOPT/VISTAS/DEC/070/2025), and well-informed 

written consent was obtained from all participants prior to 

enrolment. The sample size for this study was determined 

based on feasibility within the pre-determined study period 

and availability of the eligible participants. A total of 30 

participants aged 18 years and above with unilateral 

shoulder pain of less than six weeks’ duration were included 

in the study. Allocation of the participants was done using a 

sealed-envelope method. Thirty opaque, sealed envelopes 

containing group allocation labels (15 for the scapular 

mobilization group and 15 for the scapular stabilization 

group) were prepared before the starting the study by an 

independent researcher. After baseline assessment, each 

participant selected one envelope, and group assignment was 

determined accordingly. The diagnosis of SAIS was 

confirmed based on clinical examination, with participants 

required to present ≥2 of the following findings: a painful 

arc between 60° and 120°, a positive Neer’s impingement 

test5or pain during resisted external rotation. Participants 

were excluded if they had a history of shoulder surgery, 

fracture, instability, traumatic onset of symptoms, type I/II 

diabetes mellitus, peripheral vascular disease, neurological 

or rheumatological disorders, or any condition that could 

interfere with the intervention or outcome assessment. 

Baseline measurements of shoulder function and hand grip 

strength were recorded prior to the intervention. Following 

baseline assessment, participants were randomly allocated 

into two equal groups as illustrated in Figure 1. 

 

FIGURE 1: Flow diagram illustrating participant 

recruitment, randomization, allocation, follow-up, 

and analysis. 

Participants in Group A (the control group) received 

scapular mobilisation exercises in combination with basic 

shoulder range-of-motion exercises. (Figures 2 and Figure 

3). 
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FIGURE 2- A Scapular Distraction FIGURE 3: 

Inferior and superior glide 

Participants in Group B (the intervention group) underwent 

stabilization exercises which was designed to improve the 

strength, endurance, and neuromuscular control of the 

scapular stabilizing muscles (Figures 4 and 5). 

FIGURE 4: Angel wings FIGURE 5: 

Physio Ball Scapular Exercise 

Both the groups received supervised sessions lasting 30 

minutes, three times per week, for a total duration of six 

weeks. The shoulder function was assessed using the 

“Shoulder Pain and Disability Index” (SPADI)6, a validated 

13-item tool that evaluates pain and any functional 

limitation. Strength of hand-grip was measured using a 

handheld dynamometer while the patients were seated with 

the shoulder in a neutral position, and with the elbow flexed 

to 90 degrees; three maximal contractions were recorded 

with adequate rest between trials, and the mean of all the 

three readings was used for analysis7,8 Statistical analysis 

was carried out using SPSS, with descriptive statistics 

computed for all variables. Comparisons with in the group 

were performed using paired t-tests, and between-group 

comparisons were analyzed using independent t-tests, with 

p-values < 0.05 considered statistically significant. 

Results 

30 participants completed the study, with 15 participants in 

each group. Baseline measurements of hand-grip strength 

with shoulder function were comparable between the two 

groups. Participants in Group A demonstrated a significant 

improvement in hand grip strength following the 

intervention. The mean increase in grip strength from pre-

test to post-test was 2.5 ± 1.2 kg, and this change was 

significant statistically (p = 0.04). The comparison of pre-

and post-intervention grip strength values for Group A is 

shown in Table 1. Similarly, shoulder function assessed 

using the “Shoulder Pain and Disability Index” (SPADI) 

showed a significant improvement following the six-week 

scapular mobilization program. The mean reduction in 

SPADI score was 15.3 ± 5.2, with the within-group 

difference reaching statistical significance (p = 0.02). The 

pre- and post-test comparison for SPADI scores in Group A 

is shown in Table 2. 

Table 1: Compare the mean difference in Grip Strength 

pre-test and post-test for the Scapular Mobilization 

Exercise Group (GROUP A) 

 

 

Table 2: Compare the mean difference in SPADI score 

pre-test and post-test for the Scapular Mobilization 

Exercise Group (GROUP A) 

 

 

Participants in Group B also showed significant improvements 

in both outcome measures following the intervention. Hand 

grip strength increased by a mean value of 4.8 ± 1.5 from pre-

test to post-test which was significant statistically (p = 0.01). 
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The within-group comparison of grip strength values for 

Group B is presented in Table 3. 

Shoulder function assessed using the SPADI demonstrated a 

significant improvement in Group B following the 

stabilization exercise program. The mean reduction in SPADI 

score was 25.7 ± 6.4, with a statistically significant difference 

observed between pre- and post-intervention values (p = 0.01). 

These results are depicted in Table 4. 

 

 

 

Table 3: Comparison of the mean difference in grip 

strength be t w e e n the pre and post-test for the 

Scapular mobilization 

 
Table 4: Compare the mean difference in SPADI score 

between the pre-test and post-test for the Scapular 

Stabilization Exercise Group (GROUP B). 

 

The post-intervention comparison between the two groups 

showed statistical significant differences in the strength of 

the hand grip and shoulder function. 

The mean improvement in grip strength was greater 

significantly in the scapular stabilization group (4.8 ± 1.5 kg) 

compared to the scapular mobilization group (2.5 ± 1.2 kg), 

with the between-group difference reaching statistical 

significance (p = 0.03). The comparison of post-test grip 

strength values between the two groups is presented in Table 

5 and illustrated in Figure 6 . 

The mean improvement in hand grip strength was 

significantly greater in the scapular stabilization group (4.8 

± 1.5 kg) compared to the scapular mobilization group (2.5 

± 1.2 kg), with the between-group difference reaching 

statistical significance (p = 0.03). The comparison of post-

test grip strength values between the two groups is presented 

in Table 5 and illustrated in Figure 6 . 

Similarly, the improvement in shoulder function as 

measured by SPADI was significantly higher in the scapular 

stabilization group (25.7 ± 6.4) compared to the scapular 

mobilization group (15.3 ± 5.2), and the between-group 

difference was also significant (p = 0.01). These findings are 

presented in Table 6. 

 

TABLE 5: Presentation of post-test mean along with 

standard deviation(SD) for hand-grip strength for both 

groups. 

Outcome 

Measure 

SMG (Mean ± 

SD) 

SSEG (Mean 

± SD) 

p-Value 

Grip Strength 

(kg) 

+2.5 ± 1.2 +4.8 ± 1.5 <0.05 

FIGURE 6: Hand grip strength mean difference between 

Scapular mobilization and stabilization exercises 

 

TABLE 6: Presentation of post-test mean and standard 

deviation for SPADI SCORE for both the groups 

 
Outcome Measure SMG (Mean ± SD) SSEG (Mean ± SD) p-Value 

SPADI Score (%) 15.3 ± 5.2 25.7 ± 6.4 <0.05 

According to studies, scapular mobilization therapy is 

intended to minimize pain and improve range of motion, 

leading to better shoulder functioning9,10. These exercises 

decompress the subacromial space and allow the tendons to 

move more freely, indirectly improving grip strength by 

reducing pain. Studies such as Kibler et al. (2008)2 are 

important for addressing scapular kinematics but provide 

little robust evidence of clinically meaningful differences in 

grip strength or functional outcomes. The present study was 

based on the hypothesis that rehabilitation strategies 

targeting scapular stability would produce greater 

improvements in functional outcomes compared with 

interventions primarily focused on improving scapular 

mobility. 

This assumption was grounded in the understanding that 

strengthening and improving neuromuscular control of the 

scapular stabilizers can enhance shoulder biomechanics and 

reduce mechanical stress on subacromial structures 11,12. 

Studies show that these exercises can improve grip strength 

and shoulder function significantly. Struyf et al. (2013)3 found 

that partisan control of scapular stabilization is associated with 

a considerable increase in muscle strength and its 

performance. Scapular stabilization exercises work to 

strengthen the muscles surrounding the scapula, in particular 

the serratus anterior and the lower trapezius. Improved 

strength of these muscles further improves the scapular 

positioning and improved control of various range of shoulder 

movements. Earlier studies have reported that such exercises 

help reduce abnormal scapular motion, which has a significant 

role in the pathophysiology of subacromial impingement 

syndrome.13,14 

The results of the present study suggest that adding scapular 

stabilization therapies into the rehabilitation programs for 

patients with SIS may lead to improved functional outcomes 

and reduced symptoms. These findings are consistent with 
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contemporary rehabilitation approaches that emphasize 

restoration of normal scapular kinematics in the management 

of shoulder disorders. 15 

The findings of this study have important implications for 

clinical practice in the rehabilitation of individuals with 

subacromial impingement syndrome. The greater 

improvements observed with scapular stabilization exercises 

suggest that these rehabilitation programs should place 

increased emphasis on strengthening and neuromuscular 

control of the scapular stabilizing muscles, particularly the 

serratus anterior and lower trapezius. Incorporating structured 

stabilization exercises into routine physiotherapy protocols 

may enhance functional recovery and improve grip strength, 

which is particularly relevant for individuals engaged in 

manual or occupational tasks. 

Despite all the positive aspects, this study has certain 

limitations. First is the relatively small sample size, which may 

limit the findings to a broader population. The study focused 

solely on short-term outcomes following a six-week 

intervention, and long-term effects were not assessed. In 

addition to a lack of imaging techniques to aid diagnosis, the 

outcomes were limited to shoulder function and hand grip 

strength, and other clinically relevant measures, such as range 

of motion, muscle activation patterns, or work-related 

functional outcomes, were not evaluated. Further studies with 

a larger sample size, longer follow-up periods, and inclusion 

of additional outcome measures are recommended to validate 

and expand upon these findings. 

 

Conclusion 

The present study indicates that both scapular mobilization 

and stabilization exercises improve both shoulder function 

and improves grip strength . In individuals with subacromial 

entrapment condition, the study emphasizes the advantages 

of scapular stabilization workouts over scapular mobilization 

in terms of enhancing shoulder function, including grip 

strength. 

Author Contribution and Funding: No financial support for 

research, authorship and or publication of this article have 

been received by any author 

Conflicts of interest: 

Authors declare of no conflicts of interest. 

References 

1. Michener LA, McClure PW, Karduna AR. Anatomical and 

biomechanical mechanisms of subacromial impingement 

syndrome. Clin Biomech (Bristol, Avon). 2003;18:369–379. 

2. Kibler WB, Sciascia AD, Wilkes T. Scapular dyskinesis and 

its relation to shoulder pain. J Am Acad Orthop Surg. 

2013;21(6):364–372. 

3. Struyf F, Cagnie B, Cools A, Baert I, Van Brempt J, 

Struyven J. Scapular-focused treatment in patients with 

shoulder impingement syndrome: a randomized clinical 

trial. Clin Rehabil. 2013;27(7):504–512. 

4. Cools AM, Witvrouw EE, De Clercq GA, Danneels LA, 

Cambier DC. Scapular muscle recruitment patterns: 

trapezius muscle latency with and without impingement 

symptoms. Am J Sports Med. 2004;32(4):923–929. 

5. Neer CS. Impingement lesions. Clin Orthop Relat Res. 

1983;173:70–77. 

6.  Magee DJ. Orthopaedic Physical Assessment. 3rd ed. 

Philadelphia: WB Saunders; 1997. 

7. Bohannon RW. Reference values for extremity muscle 

strength obtained by hand-held dynamometry from adults 

aged 20 to 79 years. Arch Phys Med Rehabil. 

1997;78(1):26–32. 

8. Su CY, Lin JH, Chien TH, Cheng KF, Sung YT. Grip 

strength in different positions of elbow and shoulder. Arch 

Phys Med Rehabil. 1994;75(7):812–815. 

9. Surenkok O, Aytar A, Baltaci G. Acute effects of scapular 

mobilization in shoulder dysfunction: a double-blind 

randomized placebo-controlled trial. J Sport Rehabil. 

2009;18:493–501. 

10. Aytar A, Baltaci G, Uhl T, Tuzun H, Oztop P, Karatas M. 

The effects of scapular mobilization in patients with 

subacromial impingement syndrome: a randomized, double-

blind, placebo-controlled clinical trial. J Sport Rehabil. 

2015;24:116–129. 

11. Seitz AL, McClure PW, Finucane S, Boardman ND, 

Michener LA. Mechanisms of rotator cuff tendinopathy: 

intrinsic, extrinsic, or both? Clin Biomech (Bristol, Avon). 

2011;26:1–12. 

12. Kibler WB, Sciascia AD, Uhl TL, Tambay N, Cunningham 

T. Electromyographic analysis of specific exercises for 

scapular control in early phases of shoulder rehabilitation. 

Am J Sports Med. 2008;36:1789–1798. 

13. McClure P, Greenberg E, Kareha S. Evaluation and 

management of scapular dysfunction. Sports Med Arthrosc 

Rev. 2012;20:39–48. 

14. De Mey K, Danneels L, Cagnie B, Van den Bosch L, Flier J, 

Cools AM. Kinetic chain influences on upper and lower 

trapezius muscle activation during variations of scapular 

retraction exercise. J Sci Med Sport. 2013;16:65–70. 

15. Maenhout A, Van Praet K, Pizzi L, Van Herzeele M, Cools 

A. Electromyographic analysis of knee push-up plus 

variations: influence of the kinetic chain on scapular muscle 

activity. Br J Sports Med. 2010;44:1010–1015. 


