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Abstract 

Background: Scapular dyskinesis is frequently observed in overhead athletes 

and may be associated with altered scapular mechanics, impaired muscle 

coordination, and musculoskeletal symptoms. Scapular stabilization exercises 

are directed toward improving scapular muscle control, whereas global postural 

re-education addresses postural alignment, muscle length, and muscular balance. 

The effects of combining these approaches in overhead athletes with scapular 

dyskinesis and chronic nonspecific neck pain require further investigation. 

Objective:To evaluate changes in pain intensity, neck-related disability, and 

upper-limb functional disability following a program of scapular stabilization 

exercises combined with global postural re-education in overhead athletes with 

scapular dyskinesis and chronic nonspecific neck pain. 

Methods:The study was approved by the institute ethics committee, IEC- 

RIPT/DT/21/4512. A pre-experimental, single-group pre-test–post-test study 

was conducted among 30 overhead athletes aged 18–23 years with scapular 

dyskinesis and chronic nonspecific neck pain. Scapular dyskinesis was assessed 

clinically using the Scapular Dyskinesis Test and Lateral Scapular Slide Test. 

Pain and functional outcomes were assessed using the Visual Analogue Scale 

(VAS), Neck Disability Index (NDI), and Disabilities of the Arm, Shoulder and 

Hand (DASH) questionnaire. The scapular stabilization program consisted of 

approximately 40-minute sessions performed three times weekly for four weeks. 

Global postural re-education was delivered in approximately 60-minute sessions 

once weekly for six weeks. Pre-test and post-test scores were compared using 

paired-samples t-tests, with statistical significance set at p < 0.05. 

Results: VAS scores decreased from 4.77 ± 0.77 at pre-test to 2.70 ± 0.47 at 

post-test (t(29) = 19.40, p < 0.001). NDI scores decreased from 19.27 ± 2.60 to 

16.97 ± 2.36 (t(29) = 13.22, p < 0.001). DASH scores decreased from 50.27 ± 

4.65 to 45.98 ± 4.51 (t(29) = 7.20, p < 0.001). 

Conclusion: The combined rehabilitation program was associated with 

statistically significant reductions in pain intensity, neck-related disability, and 

upper-limb functional disability. Because the study used a single-group pre-test–

post-test design without a control group, the observed changes cannot be 

attributed exclusively to the intervention. Controlled randomized studies with 

larger and more diverse samples are required to determine the comparative 

effectiveness of these interventions. 
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Introduction 

Scapular dyskinesis refers to an alteration in the normal position or movement of the scapula. It is 

commonly observed in overhead athletes and may be associated with altered scapular mechanics, impaired 

muscle coordination, and musculoskeletal symptoms. Previous research has reported a substantial 

occurrence of scapular dyskinesis among overhead athletes. [1,2] 

Overhead sports involve repetitive upper-limb movements that place considerable mechanical 

demands on the shoulder and scapulothoracic regions. Sports involving repetitive overhead activity may 

expose the shoulder and cervical regions to increased mechanical loading. Repetitive movement, high 

training loads, and sport-specific adaptations may contribute to alterations in scapular movement and 

muscle activation. [2] 

The scapula contributes to force transmission between the trunk and upper limb, and its movement 

is mechanically related to cervical and shoulder function. Altered scapular movement has been associated 

with neck and shoulder symptoms, altered scapulothoracic muscle activity, and functional limitations. 

[3,5,9,20] 

Scapular stabilization exercises are intended to improve the strength, activation, coordination, and 

motor control of muscles involved in scapular movement. Such exercises may contribute to improved 

scapular control and upper-limb function in individuals with scapular and neck dysfunction. [4,6,10,14] 

Global postural re-education is based on sustained postural positioning and stretching of shortened 

muscle chains with the aim of improving muscle length, postural alignment, and muscular balance. 

Previous research has investigated its effects in individuals with chronic nonspecific neck pain and 

scapular dysfunction. [7,13] 

Although scapular stabilization exercises and global postural re-education have been investigated 

individually, limited evidence is available regarding their combined application in overhead athletes with 

scapular dyskinesis and chronic nonspecific neck pain. Addressing scapular muscle control together with 

broader postural factors may provide a comprehensive rehabilitation approach for this population. 

Therefore, the present study evaluated changes in pain intensity, neck-related disability, and upper-

limb functional disability following a rehabilitation program incorporating scapular stabilization exercises 

and global postural re-education in overhead athletes with scapular dyskinesis and chronic nonspecific 

neck pain. 

Methodology 

Study Design 

A pre-experimental, single-group pre-test–post-test study design was used. 

Study Duration 

The study was conducted over a period of six months. 

Study Setting 

The study was conducted at Revathi Group of Institutions, Avinashi, Tirupur, India. 

Participants and Sample Size 

Thirty college-level overhead athletes aged 18–23 years who fulfilled the eligibility criteria were included 

in the study. 

Sampling Method 

Convenience sampling 

Inclusion Criteria 

Participants were eligible if they met the following criteria: 

1. Age 18–23 years. 
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2. College-level overhead athletes. 

3. Male or female participants. 

4. Presence of scapular dyskinesis. 

5. Scapular dyskinesis identified clinically using the Scapular Dyskinesis Test (SDT) and Lateral Scapular 

Slide Test (LSST). 

6. Presence of chronic neck pain. 

7. VAS pain score ≥4. 

Exclusion Criteria 

Participants were excluded if they had: 

1. Neurological disorders, including cervical stenosis, myelopathy, stroke, epilepsy, Parkinsonism, or 

peripheral neuropathy. 

2. Scapular winging associated with long thoracic nerve lesions. 

3. A history of surgery involving the neck, scapula, or shoulder. 

4. Malignancy. 

5. Systemic diseases affecting the joints, including rheumatoid arthritis or osteoporosis. 

Procedure 

Forty-five individuals were initially screened for eligibility. Fifteen were excluded according to the 

selection criteria, and 30 participants were included in the study. 

Baseline assessment was performed before commencement of the intervention. Scapular 

dyskinesis was assessed clinically using the SDT and LSST. Pain intensity was assessed using the VAS, 

while neck-related disability and upper-limb functional disability were assessed using the NDI and DASH 

questionnaires, respectively. 

Following baseline assessment, participants underwent the rehabilitation program incorporating 

scapular stabilization exercises and global postural re-education. 

Scapular Stabilization Exercise Program 

The scapular stabilization exercise program was performed for approximately 40 minutes per session, 

consisting of 5 minutes of warm-up, 30 minutes of exercise training, and 5 minutes of cool-down. The 

program was conducted three sessions per week for four weeks. 

The exercise program consisted of stretching exercises for four muscles and strengthening 

exercises for four muscles. Stretching exercises were initially performed with a 5-second hold for 10 

repetitions and three sets, with 30 seconds of rest between sets. 

Strengthening exercises were initially performed for 10 repetitions and three sets, with a 5-second 

hold and 1 minute of rest between sets. Repetitions were progressed from 10 to 12 and subsequently to 15 

according to the exercise progression described in the original protocol. 

Active movements against gravity were initially performed and subsequently progressed to body 

weight or resisted movements as tolerated. 

Each session concluded with a 5-minute cool-down period. 

Global Postural Re-education 

Global postural re-education sessions lasted approximately 60 minutes and consisted of 5 minutes of 

warm-up, 50 minutes of training, and 5 minutes of cool-down. Sessions were performed once weekly for 

six weeks. 

The program consisted of three postural positions: 

1. Stretching of the anterior muscle chain in lying for approximately 15–20 minutes. 

2. Stretching of the posterior muscle chain in lying for approximately 15–20 minutes. 

3. Stretching of the posterior muscle chain in standing for approximately 5–10 minutes. 

Each session concluded with a 5-minute cool-down period. 
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Outcome Measures 

Visual Analogue Scale 

The Visual Analogue Scale (VAS) was used to assess perceived pain intensity before and after the 

intervention. 

Neck Disability Index 

The Neck Disability Index (NDI) was used to assess neck-related functional disability before and after the 

intervention. 

Disabilities of the Arm, Shoulder and Hand 

The Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire was used to assess upper-limb 

functional disability before and after intervention. 

Statistical Analysis 

Data was analyzed using descriptive and inferential statistical methods. Mean and standard deviation were 

calculated for the outcome variables. Paired-samples t-tests were used to compare pre-test and post-test 

scores for VAS, NDI, and DASH. Statistical significance was set at p < 0.05. 

For the final journal submission, the paired mean differences, 95% confidence intervals, and an 

appropriate paired-samples effect size should also be reported if the individual participant data or the 

standard deviation of paired differences is available. 

Results 

A total of 45 individuals were screened, of whom 15 were excluded according to the eligibility criteria. 

Thirty participants completed the study and were included in the final analysis. 

The participants were overhead athletes aged 18–23 years. The sample comprised 25 males 

(83.3%) and 5 females (16.7%). 

Pain Intensity 

The mean VAS score decreased from 4.77 ± 0.77 at pre-test to 2.70 ± 0.47 at post-test. The paired-samples 

t-test demonstrated a statistically significant difference between pre-test and post-test scores, t (29) = 

19.40, p < 0.001. 

Neck Disability 

The mean NDI score decreased from 19.27 ± 2.60 at pre-test to 16.97 ± 2.36 at post-test. The reduction 

was statistically significant, t(29) = 13.22, p < 0.001. 

Upper-Limb Functional Disability 

The mean DASH score decreased from 50.27 ± 4.65 at pre-test to 45.98 ± 4.51 at post-test. The reduction 

was statistically significant, t(29) = 7.20, p < 0.001. 

Table 1. Comparison of Pre-test and Post-test Outcome Measures 

Outcome Pre-test Mean ± SD Post-test Mean ± SD t df p-value 

VAS 4.77 ± 0.77 2.70 ± 0.47 19.40 29 <0.001 

NDI 19.27 ± 2.60 16.97 ± 2.36 13.22 29 <0.001 

DASH 50.27 ± 4.65 45.98 ± 4.51 7.20 29 <0.001 

Note: p < 0.05 was considered statistically significant. 

Discussion 

The present study evaluated changes in pain intensity, neck-related disability, and upper-limb functional 

disability following a rehabilitation program incorporating scapular stabilization exercises and global 

postural re-education in overhead athletes with scapular dyskinesis and chronic nonspecific neck pain. 

Statistically significant reductions were observed in VAS, NDI, and DASH scores following the 

intervention period. 

Pain intensity decreased from 4.77 ± 0.77 at baseline to 2.70 ± 0.47 following intervention. The 

reduction in pain may be related to improved scapular muscle control and movement coordination 
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associated with stabilization exercises. Improved control of scapular movement may influence the 

mechanical demands placed on the cervical and shoulder regions during upper-limb activity. Previous 

studies have reported relationships between scapular dysfunction, neck symptoms, and altered 

scapulothoracic muscle activity. [4,8,20,21] 

The NDI score decreased from 19.27 ± 2.60 to 16.97 ± 2.36. This reduction indicates an 

improvement in the measured level of neck-related disability. The relationship between scapular and 

cervical function may partly explain the observed change, as the scapulothoracic and cervical regions are 

functionally and biomechanically interconnected. 

The DASH score decreased from 50.27 ± 4.65 to 45.98 ± 4.51, indicating improvement in the 

measured upper-limb functional disability. Reduced pain together with improved scapular control may 

have contributed to improved performance of activities involving the upper limb. 

Global postural re-education may also have contributed to the observed changes by addressing 

postural alignment, muscle length, and muscular balance. Previous clinical research has investigated global 

postural re-education in patients with chronic nonspecific neck pain and in individuals with scapular 

dyskinesis associated with neck pain. [7,13] 

The combined rehabilitation approach therefore addressed two potentially relevant components of 

the participants' presentation: local scapular motor control and broader postural factors. Previous studies 

have also investigated scapular stabilization and scapular-focused exercise approaches in individuals with 

scapular and shoulder dysfunction. [4,6,14,21] 

However, the findings should be interpreted cautiously. The present study used a single-group pre-

test–post-test design without a control group. Consequently, the observed changes cannot be attributed 

exclusively to the intervention. Regression to the mean, natural variation in symptoms, participant 

expectations, changes in training load, and other uncontrolled factors may have contributed to the observed 

improvements. 

The sample size was relatively small, and the participants were restricted to a young college-age 

population. Furthermore, the sample contained substantially more males than females, with 25 males and 5 

females, which limits the extent to which the findings can be generalized across sexes and other athletic 

populations. 

Future randomized controlled trials should compare the combined program with appropriate 

control or comparator interventions. Studies with larger and more diverse samples, standardized 

intervention protocols, longer follow-up periods, and additional functional or biomechanical outcomes may 

provide stronger evidence regarding the contribution of scapular stabilization and global postural re-

education. 

Conclusion 

The present study demonstrated statistically significant reductions in pain intensity, neck-related disability, 

and upper-limb functional disability following a rehabilitation program incorporating scapular stabilization 

exercises and global postural re-education in overhead athletes with scapular dyskinesis and chronic 

nonspecific neck pain. 

These findings indicate an association between the rehabilitation program and improvements in 

the measured outcomes. However, because the study used a single-group pre-test–post-test design without 

a control group, causality cannot be established. Randomized controlled studies with larger and more 

diverse samples are required to determine the comparative and long-term effects of the intervention. 

Limitations 

The study had several limitations. The sample size was relatively small, and participants were recruited 

from a single institutional setting. The single-group pre-test–post-test design did not include a control or 

comparator group, limiting the ability to attribute observed changes specifically to the intervention. The 

follow-up period was limited to the intervention period, and therefore long-term effects could not be 

determined. The age range was restricted to 18–23 years, and the sample contained substantially more 

male than female participants. The study also did not evaluate whether scapular stabilization exercises or 

global postural re-education independently contributed to the observed changes. 

Recommendations 

Future research should include randomized controlled designs with larger sample sizes, appropriate 

comparator groups, standardized intervention protocols, and longer follow-up periods. Studies should also 

investigate the independent effects of scapular stabilization exercises and global postural re-education and 
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determine whether combining the interventions provides additional benefit. Further research involving 

athletes from different overhead sports and more balanced sex distributions would improve the 

generalizability of the findings. 
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