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ABSTRACT 

BACKGROUND:  

Scapular dyskinesia involves visible changes in the scapula's position and movement due to altered 

activation of stabilizing muscles, leading to instability and shoulder injuries. Important scapular stabilizers 

include the upper and lower trapezius and serratus anterior. Dyskinesia results from weakness in the lower 

trapezius and serratus anterior and hypertrophy in the lower trapezius, causing muscle function reduction 

and shoulder injuries like impingement and rotator cuff tears.Eccentric exercises, which emphasize muscle 

lengthening, effectively target scapular stabilizers, improving muscle strength and tendon stiffness. This 

training is more effective than concentric exercises and enhances the muscles' ability to transmit force. 

However, current gym protocols often neglect stabilizing muscles such as the lower trapezius, serratus 

anterior, rhomboids, and shoulder rotators, focusing instead on major muscles like the deltoid, pectoralis 

major, and upper trapezius. This imbalance in training leads to scapular instability.  

OBJECTIVE:  

To assess the efficacy of eccentric scapular muscle strengthening in stabilizing the scapula.  

METHODS:  

It is a Quasi-experimental study of the pre and post  type with a sample of 34 gym-goers with scapular 

dyskinesis . Subjects with inconsistent to the gym are excluded. Samples are assesed with LSST for 

inclusion. They were underwent eccentric trianing for 8 weeks.The study setting was SRM gym ,Nitro 

gym, BB fittness, Royal gym.  
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RESULTS:  

The result shows a mean difference of 0.323,0.280 and 0.311 at the position of  0 degree, 45 degree and 

90 degree  with a significance of p<0.05.  

CONCLUSION:  

Eccentric scapular strengthening for 8 weeks had a significant effects on scapular stability in regular gym-

goers with scapular dyskinesis 

KEYWORDS: Gym-goers, eccentric training, scapular dyskinesis, Lateral scapular slide test. 

1. INTRODUCTION 

 

The scapula, commonly known as the shoulder blade, is a flat, triangular-shaped bone located in 

the upper back that connects with the collarbone. In shoulder joint humerus connects with the clavicle and 

scapula with help of lot of surrounding structures around the joint. The coordinated activities of those 

surrounding musculature gives stability for glenohumeral joint. Trapezius, serratus anterior, levator 

scapula, rhomboid major and minor which are commonly called as scapular stabilizers and also rotator 

cuff muscles should work properly to maintain the biomechanics and position of the scapula and shoulder 

joint. Looking on to the biomechanics of the scapula, no articulation takes place in scapulothoracic joint 

and so it allows variety of movements in various directions which are retraction and protraction, elevation 

and depression, anterior and posterior tilt, rotations in internal, external, upward and downward directions1. 

The proper interaction between kinematics of scapula and humerus is commonly known as 

scapulo-humeral rhythm. Scapulohumeral rhythm plays a major role in maintaining the function of 

shoulder joint. When flexion is performed there will be 100" to 120° range done by glenohumeral joint 

and then the combined kinematics of scapula and humerus will increase the flexion range from 150° to 

180° and in case of abduction 40° to 60° will be produced by glenohumeral joint and then the humerus 

and scapula movement combines to produce maximum of 150 to 180° elevation2. 

While doing humeral elevation, there will be a downward rotation of scapula in the range between 

0 to 30° followed by upward rotation in range between 30° to 120°3. In abduction there will be a scapular 

muscle contraction when there is stressing of arm. There will be difference in kinematic of scapula 

between the people who has high and low BMI. The scapular upward rotation is more while doing arm 

elevation in case of high BMI. When comparing children with adults, there will be increased upward 

rotation between the range of 25° to 125° in children with increased scapulohumeral rhythm3. 

Scapular dyskinesia is defined as visible changes in the position and movement pattern of the 

scapula and appears to result from changes in the activation of the scapular stabilizing muscles4.Therefore, 

repetitive muscle fatigue can directly affect scapular rhythm, leading to increased compensatory rotation 

or instability of the shoulder blade.5 These changes in shoulder blade position have the  effect of reducing 

muscle function, which can lead to shoulder injuries6,8 .The important scapular muscles that help stabilize 

and move the scapula are the UT and LT muscles and SA.The muscular factors of scapular dyskinesia are 

weakness of the LT and SA muscles and hypertrophy of the LT muscle7,8. 
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Scapular stability is important for overall shoulder function.This involves the ability of the scapula 

to maintain a stable foundation during movements of the upper limbs9.When the scapula is unstable, the 

risk of acute and chronic shoulder injuries increases, such as impingement or rotator cuff 

tears10.Dyskinesia (abnormal shoulder blade movements) is often associated with instability and weak or 

unbalanced shoulder muscles11. 

 

Eccentric exercises focus on lengthening muscles. For example, during a squat, the quadriceps 

extend as the person lowers their body. This type of contraction occurs when an individual exerts more 

force than their muscles can produce. The added power comes from the combination of body weight, 

gravity, and any additional weight being used during the squat. As a result, the muscles absorb energy 

from the external load. This process is sometimes referred to as "negative work"12,13. 

Eccentric exercises target specific stabilizing muscles of the scapula, such as the lower and middle 

trapezius and the serratus anterior.Proper timing of muscle recruitment is essential.For example, overhead 

athletes may recruit the upper trapezius before the lower or middle trapezius, thus influencing the 

movement of the scapula14,18. 

Eccentric training improves muscle strength more effectively than concentric training.It also 

increases the stiffness of tendons, making them stronger and more efficient at transmitting force from 

muscle to bone15,16. 

Studies have shown the effectiveness of eccentric rotator cuff training with subacromial 

impingement showing pain reduction and improved function17. According to a study by Kibler, type 1 

scapular dyskinesia (seen in 68% of subjects), characterized by the scapula protruding at a lower angle or 

tilting forward, is more common than   type 2 scapula dyskinesia (present in 32% of subjects), 

characterized by prominence of the medial edge or wing of the scapula 19. 

  Modern gym routines tend to focus on strengthening muscles such as the triceps, pectoralis minor, 

upper trapezius, latissimus dorsi, biceps brachii, and deltoid. However, muscles that play a crucial role in 

stabilizing the shoulder joint, like the rotator cuffs, lower trapezius, serratus anterior, and rhomboids major 

and minor, often receive less attention. This uneven training of different muscle groups leads to imbalance. 

As primarily the gym goers focus on those major muscles, the stabilizing muscles of scapula leads to 

instability. So the need of the study is to improve the stability of the scapula20,21. The objective of the study 

is to evaluate the efficacy of eccentric scapular muscle strengthening for stabilization. 

 

2. METHODS 

 This study was a quasi-experimental study lasting six weeks and was conducted among 34 

participants selected through convenience sampling. Ethical approval was obtained from 

INSTITUTIONAL ETHICS COMMITTEE OF SRM MEDICAL COLLEGE HOSPITAL AND 

RESEARCH CENTRE on 25.04.2024. The Ethical Clearance number is SRMIEC-ST0224-1123.   

 Subjects aged 18–35 years, male, who are regular gym-goers with at least one year of consistent 

training experience. Participants who tested positive in the Lateral Scapular Slide Test (LSST) and are 

asymptomatic were included in the study. Subjects with recent upper limb soft tissue injuries (such as 

muscle strains or ligament sprains), recent fractures, or any pain or discomfort were excluded. Additionally, 

individuals who are non-volunteers or have any condition preventing regular participation in gym sessions 

were excluded from the study. Prior to the study, the informed consent was obtained from the individuals 
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after explaining about the procedure. The demographic data were recorded at beginning of exercise 

protocol.  

Pre readings were assessed with lateral scapular test at three angles of shoulder at 0 degree, 45 

degree, 90 degree. 

 

Lateral scapular slide test 

The lateral scapular slide test is a physical examination maneuver used to assess scapular stability 

and identify abnormalities or dysfunctions in scapular movement patterns. 

The test measures the amount of scapular protraction in 3 positions of shoulder joint abduction, by 

measuring the distance from the midline to the medial boarder of the scapula. 

The test is done in 3 positions: 

Position 1: The shoulder is in neutral position, with the arms relaxed at the sides. 

Position 2: The humerus is placed in medial rotation and 45 degrees abduction, by positioning the patient’s 

hands around the waist. 

Position 3: The humerus is placed in maximal medial rotation and 90 degrees abduction. 

The test is positive when there is a difference of 1.5 cm or more when measurements are compared 

bilaterally. 

 Before starting the exercise, the warm up, which include breathing, shoulder rotation, 

stretches was instructed to the subjects. After the warm up, the subjects followed the exercise protocol as 

prescribed for 4 sessions per week for 8 weeks (8 weeks×4 days = 32 sessions). Once the exercise protocol 

was finished, a cool down exercises was provided to participants, which included static stretches. Post test 

was done at the end of 8 weeks using the same method. 

 

TABLE I 

EXERCISE PROTOCOL: 

WEEKS EXERCISES FREQUENCY INTENSITY TYPE TIME 

 

 

 

 

 

 

 

 

 

 

1-3 

Eccentric 

Internal 

Rotation in 

elbow 90 

degree  

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(50% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

Eccentric 

External 

Rotation in 

elbow 90 

degree 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(50% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

Eccentric 

Phase of 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

Eccentric 

strengthening 

10 

mins 
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Scapular 

Abduction 

seconds per 

rep
(50% 

OF 10 RM) 

Eccentric 

reverse fly 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(50% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

 

 

 

 

 

 

 

 

 

 

4-6 

Eccentric 

Internal 

Rotation 

in  lying  

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(75% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

Eccentric 

External 

Rotation in 

lying 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(75% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

Eccentric 

Phase of 

Scapular 

Abduction 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(75% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

Eccentric 

reverse fly 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(75% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

 

 

 

 

 

 

 

 

 

 

Eccentric 

Internal 

Rotation 

in shoulder 

90degree 

abduction 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(90% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

Eccentric 

External 

Rotation in 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

Eccentric 

strengthening 

10 

mins 
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RESULTS 

TABLE II 

DEMOGRAPHIC DATA 

 

Table II  shows the mean age of  34  population is 25.82 ± 5.024. 

 

TABLE III 

PRE AND POST TEST VALUES  OF  LSST AT 0 DEGREE 

 

Table III shows the mean and standard deviation value of pre and post values of LSST at 0 degree is 

2.04 ± 0.31 and 1.72 ± 0.33. The t value and significance is 24.16 and <0.05. 

 

7-8 

 

shoulder 90 

abduction 

rep
(90% 

OF 10 RM) 

Eccentric 

Phase of 

Scapular 

Abduction 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(90% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

Eccentric 

reverse fly 

 

4 times a week 

3sets ×10 

reps with 

speed of 6 

seconds per 

rep
(90% 

OF 10 RM) 

Eccentric 

strengthening 

10 

mins 

DEMOGRAPHIC 

VARIABLES 
MINIMUM MAXIMUM MEAN SD 

AGE 18 35 25.82 5.024 

OUTCOME

(LSST) TEST MEAN SD MD t VALUE p VALUE 

AT 0 degree 

PRE 

TEST 
2.04 0.31 

0.32 24.16 0.00 

POST 

TEST 
1.72 0.33 
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BAR DIAGRAM I 

PRE AND POST TEST VALUES OF LSST AT 0 DEGREE 

 
 

TABLE IV 

PRE AND POST TEST VALUES OF LSST AT 45 DEGREE 

 

 

Table IV shows the mean and standard deviation value of pre and post values of LSST at 45 degree is 

1.81 ± 0.27 and 1.53 ± 0.28. The t value and significance is 25.41 and <0.05. 
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ZERO DEGREE POST
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L
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S
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(LSST) TEST MEAN SD MD t VALUE p VALUE 

AT 45 

degree 

PRE 
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BAR DIAGRAM II 

PRE AND POST TEST VALUES OF LSST AT 45 DEGREE 

 
 

TABLE V 

PRE AND POST TEST VALUES OF LSST AT 90 DEGREE 

Table V shows the mean and standard deviation value of pre and post values of LSST at 90 degree is 

1.68 ± 0.22 and 1.37 ± 0.24. The t value and significance is 22.50 and <0.05 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.815

1.535

1.35

1.4

1.45

1.5

1.55

1.6

1.65

1.7

1.75

1.8

1.85
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S
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BAR DIAGRAM III 

PRE AND POST TEST VALUES OF LSST AT 90 DEGREE 

 

 

 

3. DISCUSSION 

 The aim of the study is to find out the effects of eccentric scapular strengthening exercises 

on scapular stability among regular gym-goers with scapular kinesis. This research seeks to determine 

whether targeted eccentric training can improve scapular function, reduce kinesis symptoms, and enhance 

overall shoulder stability. By focusing on this specific exercise modality, the study aims to provide 

evidence-based recommendations for gym enthusiasts struggling with scapular kinesis. 

In this study, the pre-test and post-test comparisons of scapular stability at 0 degrees of shoulder 

abduction among participants with scapular dyskinesis demonstrated a significant improvement following 

the intervention. The pre-test scores had a average of 2.04 with a SD of 0.31, while the post-test scores 

had a average of 1.72 with a SD of 0.33. The average difference  was 0.32, and the t-test yielded a t-value 

of 24.16 with a statistically significant p-value of 0.00. 

This significant improvement can be attributed to the role of the scapula in establishing a solid 

base for shoulder movements. At 0 degrees of abduction, known as the "setting phase," the scapula aims 

to achieve a stable position in relation to the humerus.. Strengthening the scapular stabilizers, such as the 

serratus anterior, lower trapezius, and rhomboids, helps maintain this stability. A study by Kibler and 

McMullen (2010) highlighted that scapular dyskinesis often involves weak serratus anterior muscles, 

leading to inferior angle prominence (Type I dyskinesis)4. Enhanced stability at 0 degrees suggests 

improved activation and coordination of these muscles, reducing dyskinesis symptoms. 

The comparison at 45 degrees of shoulder abduction also showed significant improvements. Pre-

test scores had a average of 1.81 with a SD of 0.27, while post-test scores had a average of 1.53 with a SD 
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of 0.28. The average difference was 0.28, and the t-test yielded a t-value of 25.41 with a statistically 

significant p-value of <0.05. 

At 45 degrees, the scapula starts moving more dynamically to facilitate shoulder abduction. This 

phase relies on both static and dynamic stabilizers to maintain control. Weakness in scapular stabilizers, 

such as the serratus anterior and lower trapezius, combined with over-strengthening of shoulder mobilizers, 

can lead to dyskinesis. The significant improvement in post-test scores suggests that targeted interventions 

successfully enhanced the strength and coordination of scapular stabilizers. This aligns with findings by 

Kendall et al., (2005), who noted that weak serratus anterior muscles are more prevalent than generally 

realized and can lead to scapular dyskinesis during shoulder movements6 . 

Finally, at 90 degrees of shoulder abduction, significant improvements were also observed. The 

pre-test scores had a average of 1.68 with a SD of 0.22, while the post-test scores had a average of 1.37 

with a SD of 0.24. The average difference was 0.31, and the t-test yielded a t-value of 22.50 with a 

statistically significant p-value of <0.05. 

At 90 degrees, the scapula undergoes considerable upward rotation, posterior tipping, and external 

rotation.The main stabilizer of the scapula's inferior angle and medial border, the  SA, plays a crucial role 

in these movements. Weakness in this muscle, often due to overuse or improper training techniques, can 

result in scapular dyskinesis. The post-test improvements suggest that interventions focusing on the 

serratus anterior and other stabilizing muscles effectively reduce dyskinesis. This is supported by the work 

of Kibler and McMullen (2010), who emphasized the importance of the serratus anterior in maintaining 

scapular stability during shoulder movements4 . 

Overall, the significant improvements observed at all three angles (0, 45, and 90 degrees) highlight 

the effectiveness of targeted interventions in enhancing scapular stability and reducing dyskinesis in gym-

goers. This study underscores the importance of balanced training and the role of scapular stabilizers in 

maintaining proper shoulder function. 

4. CONCLUSION 

Eccentric scapular strengthening over an 8-week period significantly enhanced scapular stability 

in regular gym-goers with scapular dyskinesis. This finding emphasizes the importance of targeted 

eccentric exercises in improving scapular stability and function. 
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