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ABSTRACT 

 

Background: Badminton being an overhead sport requires scapular stability and co-ordinated motion 

at the shoulder complex. It has been proven that muscle imbalance due to the overuse leading to 

instability is a major factor leading to scapular dyskinesia (SD). Although, SD has been studied in 

bilateral overhead athletes, badminton being a unilateral overhead sport was not deeply evaluated and 

no emphasis given on the side of affection and type of SD. 

Objectives: 1. To find the prevalence of SD in elite badminton players in Pune 

         2. To observe the pattern of SD with its relation to the dominant side 

         3. To find the commonest type of SD  

Methods: 100, injury-free, male and female elite badminton players (18-29 years old) playing for 5 to 

10 years with regular training of 1.5-2 hours per session with a minimum of 4 sessions per week were 

included in the study. The SD was measured by performing the lateral scapular slide test (LSST). 

Results: The overall prevalence came to 73%. 61% were found to have SD on the dominant (playing) 

side. Type 1 was more common compared to type 2 SD.  There was a statistically significant 

difference found on the basis of number of years played (p<0.05).  

Conclusion: This study indicates that SD is prevalent in elite badminton players on the dominant side 

with type 1 being the commonest. Players who played between 8 to 10 years reported with an 

increased prevalence. 
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INTRODUCTION 

Scapular biomechanics is described 

on the basis of movements at 

sternoclavicular (SC), acromioclavicular 

(AC), scapulothoracic (ST) and 

glenohumeral (GH) joints. Scapulohumeral 

rhythm plays a major role to function the 

shoulder complex in a co-ordinated manner. 

The ratio of 2
o 

of GH motion to 1
o
 of ST 

motion during elevation of the arm is 

referred to as scapulohumeral rhythm. 
[1] 

A 

key factor in overhead athletes is normal 

scapular function. Scapular movements 

consist of 3 major actions.
 [2]

 
 

SD is defined as a non-specific 

response to a painful shoulder condition.
 [3]

 

Three types of SD exist. 
[4]

Alterations in 

scapular movement can be as a resultant of 

fatigue, neurologic dysfunctions or 

inhibition by intra-articular GH or 

subacromial processes such as subacromial 

impingement, rotator cuff pathology, 

internal impingement, labral injury, GH 

arthritis and adhesive capsulitis.
 [5] 

There is a 

rise in injury and repetitive trauma risk with 

participation in sports. 
[6]  

The scapula functions as a link 

between the cervical spine and the shoulder 

complex. It plays a very major role in 
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providing both mobility as well as stability 

of the neck region. 
[7] 

The scapular function 

is often misunderstood in many clinical 

situations and this lack of awareness 

translates into incomplete evaluation and 

diagnosis of shoulder issues. 
[8] 

A general 

term that describes the limitations in 

functions that exist in symptomatic 

overhead athletes is called the ‘disabled 

throwing shoulder’.
[9] 

Qualitative evaluation 

method allowed clinicians to standardize the 

categorization of patterns of dynamic 

scapular dysfunction. 
[10]

 

SD, or alterations in dynamic 

scapular control is seen in 61% of the 

overhead athletes.
 

SD is mostly seen in 

overhead or throwing athletes due to their 

heavy demand of work on unilateral upper 

extremity function.
 

During throwing and 

overhead sports, the shoulder complex joints 

have an increased stress acting as a bridge 

that transfers power from the lower limbs 

and trunk to the playing arm. 
[5] 

 

In high-school baseballers, scapular 

dysfunction identified during preseason 

screenings was not associated with 

throwing-related upper extremity injuries. 
[11] 

SD puts the players at a higher risk of 

shoulder pain in the future.
 [12] 

Elite 

badminton players are defined as those who 

have played the sport at a competitive level 

with a shuttle velocity of 50-75 m.s
-1 

at an 

average during the match. These players 

possess fine technical skills, flexibility, 

muscle strength and endurance. Elite players 

have more demand on quick reflexes, visual 

acuity and anticipation compared to sub-

elite players. 
[13] 

Shoulder pain affects or 

had affected over 50% of elite badminton 

players, with 20% reporting ongoing pain. 

Most continue to play through the pain but 

report an impact on training, competition 

and activities of daily living. Shoulder 

kinematics were different for dominant and 

non-dominant shoulders. 
[14]

 
  

Scapular stabilization is necessary 

for overhead sports as the demand of the 

sport is for the scapula to move in a co-

ordinated manner to play well. The subject 

may be symptomatic or asymptomatic but 

the altered scapular motion has chances of 

shoulder related disorders in the future. 
[15] 

EMG activity is reduced in the serratus 

anterior and trapezius muscles due to the 

presence of SD. 
[16] 

Classically, SD is 

observed on the basis of scapular winging 

which is due to serratus anterior weakness. 
[17]

 Being in a kinetic chain, scapular muscle 

endurance can affect core endurance in 

athletes. This in turn affects performance. 
[18] 

SD can be assessed with the LSST, it 

being a reliable outcome measure. 
[19] 

In an 

asymptomatic athlete, scapular position is 

asymmetric. 
[20] 

The pathophysiology of the 

dropped SICK scapula is due to the static 

malposition of the coracoid and the 

dyskinesia that it produces. 
[21] 

Posterior scapular tipping is 

responsible for functional narrowing of the 

subacromial space during an overhead 

activity, leading to pain in abduction and 

ER. 
[22] 

Badminton is a racquet sport which 

has a structure characterized by motions of 

high intensity and short duration. 

Biomechanics of badminton is studied on 

the lines of power strokes, forehand 

overhead jump smash, backhand overhead 

strokes and forehand serves. The joint 

contributions made to the shuttle-cock 

velocity during the smash contributed to 

53% more usage of shoulder rotations. 

Higher angular velocities were reached by 

skilled badminton players. 
[23]

 SD alters 

normal scapular role during coupled 

scapulohumeral motions which is associated 

with shoulder injury due to functional 

deficit. 
[24]

 Muscle imbalance due to the 

overuse leading to instability may be a lone 

factor leading to SD. 
[25]

 Males have an 

enhanced fatigue resistance in comparison 

with females due to the exacerbation 

testosterone deficiency.
 [26] 

Rehabilitation 

with an exercise protocol of 12 to 18 months 

is required to achieve results. In case of 

non-operative failures, surgical techniques 

may need to be considered. 
[27] 

As a 

resultant of SD, players may suffer from 

compromise in performance. 
[2] 

Overhead 
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athletes complain of shoulder pain with an 

impact on training and competition. 
[14] 

 

It is necessary to allow better allocation of 

diagnostic and therapeutic interventions by 

in order to help athletes optimize functional 

performance and reduce risk of injuries in 

the future. 
[5] 

In this study, we studied the 

prevalence of SD in elite badminton players 

using the LSST. 

 

METHODS 

Objectives:   

1. To find out the prevalence of SD in elite 

badminton players in Pune 

2. To observe the pattern of SD with its 

relation to the dominant side 

3. To find out the commonest type of SD 

and its relation to the number of years 

played 

Study design: Cross-sectional observational 

study 

Study Population: 100 elite badminton 

players from private sports clubs in Pune 

were studied. Both male and female elite 

badminton players (23.5 ± 5.5 years old) 

having an experience of playing at a 

competitive level for 5 to 10 years and 

regular training of 1.5-2 hours per session 

with 4 sessions per week were included in 

this study. Recreational badminton players, 

those with previous injuries and restricted 

shoulder joint range of motion were 

excluded. 

Procedure: 

100, injury-free, male and female elite 

badminton players were recruited for this 

study. Written consent was taken from the 

subjects after explaining the need of the 

study.  

Measurement of scapular dyskinesia: 

LSST was performed by the player. This 

test was chosen as the tool of assessment as 

it is easy to administer, requires minimal 

assistance, is inexpensive requiring only 

materials like a standard measuring tape, 

pen and paper. LSST has a moderate to 

good reliability and validity. 
[19,20] 

The test was explained and demonstrated to 

the participants.  

1. In neutral position with markings at 

base of spine of scapula and inferior 

angle of scapula 
 

 
 

2. In 45
o 
scapular abduction (ScA) 

 

 
 

  3.In 90
o 
ScA with medial rotation 
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4. In 120
o 
ScA 

 
 

5. In 150
o
 ScA 

 
 

Statistical Analysis: In this study, 100 elite 

badminton players were studied. The data 

was analysed using the biostatistics primer 

software with 95% confidence interval and 

the level of significance at p<0.05. The SD 

assessment was done by performing the 

LSST bilaterally on the subject. The results 

were calculated by the chi-square test with 

Yate’s correction. 
Fig. 1 

 
 

 

 The overall prevalence came to 73%, 

with 61% on the dominant (playing) side 

and 12% on the non-dominant. 

 

The chi-square statistic with Yates 

correction came to 6.6659 and the p-value 

was 0.0098. Hence, there was a statistically 

significant difference in the prevalence of 

scapular dyskinesia in various age groups. 

 

 
Graph 1 

 

The chi-square statistic with Yates 

correction was 0.025 and the p-value was 

0.874. Hence, there was no statistically 

significant difference in the prevalence of 

scapular dyskinesia between males and 

females. 

 

 
Graph 2 

 

The chi-square statistic with Yates 

correction came to 16.9754 and the p-value 

was 0.000013. As p<0.05, there was a 
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statistically significant difference found in 

the prevalence of scapular dyskinesia on the 

basis of number of years played.  

 

 
Graph 3 

 

Standard deviation (S.D.) and mean values 

of types 1 and 2 SD are: 

 

RESULTS 

The overall prevalence came to 73%. 

61% were found to have SD on the 

dominant (playing) side compared to the 

non-dominant side. Type I was more 

common compared to type II SD.  When the 

prevalence was calculated on the basis of 

the number of years played, a difference 

was found. There was no difference found 

between males and females.
 

 

 

DISCUSSION 

This study was conducted to find out 

the prevalence of SD in elite badminton 

players in Pune. The age groups of 18 to 29 

years were taken in this study with those 

having an experience of playing from 5 to 

10 years with regular training sessions. 100 

elite badminton players were recruited for 

this study. The SD was commented upon by 

performing the LSST bilaterally. 

While carrying out the study, as per 

graph 2 we did not find any statistically 

significant difference in the prevalence of 

SD gender wise or in the types of SD as per 

age and gender. We were hypothesizing to 

find a difference between males and females 

because as per a previous study, females 

were found to have more slower-twitch 

fibres compared to males which followed 

the lines of lower contractile velocity. 
[26] 

However, we found out that SD occurs as a 

resultant of usage of the muscles overtime. 

According to many studies, scapular 

stability is important in overhead athletes as 

it helps in facilitating optimal shoulder 

complex motions, provides a stable base 

from which the mobility of GH joint occurs, 

scapulohumeral rhythm and throwing 

motions. 
[18,21,23,25]

 

As per the results of this study given 

in fig. 1, we found the overall prevalence of 

SD in elite badminton players to be 73%. 

Out of the 100 samples taken, 73 presented 

with SD. Amongst these 73, 61 players 

presented with SD on the dominant side 

(playing side) and 12 were observed to have 

it on the non-dominant side. 

According to a case study on the 

EMG activity of Serratus Anterior and 

Trapezius during glenohumeral abduction in 

a participant with SD, it was concluded that, 

the ratio of serratus anterior to lower 

trapezius on involved left side showed less 

EMG activity compared to the right side. 
[16] 

As per a prior study, SD occurs due 

to weakness and fatigue of scapular 

stabilizing muscles, tightness of anterior 

shoulder, poor overhead mechanics and 

overuse or repetitive motions such as 

throwing or serving. 
[25]

 As a resultant of 

Degrees of scapular 

abduction 

Number Points Mean ± S.D. 

45 degrees 48 1 

2 
 

1.06 ± 0.09 

1.22 ± 0.15  
 

90 degrees 48 1 

2 
 

0.94 ± 0.09 

1.44 ± 0.16 
 

120 degrees 48 1 

2 
 

0.80 ± 0.09 

1.65 ± 0.21 
 

150 degrees 48 1 

2 
 

0.68 ± 0.13 

1.80 ± 0.21 
 

Degrees of scapular 

abduction 

Number Points Mean ± S.D. 

45 degrees 25 1 

2 
 

2.09 ± 0.14 

0.79 ± 0.08 
 

90 degrees 25 1 

2 
 

1.82 ± 0.12 

0.88 ± 0.09 
 

120 degrees 25 1 

2 
 

1.67 ± 0.07 

1.00 ± 0.13 
 

150 degrees 25 1 

2 
 

1.50 ± 0.06 

1.14 ± 0.12 
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SD, players may suffer from compromise in 

performance. 
[2] 

In this study, 61% of SD is the 

relevant percentage as it was found on the 

dominant side of the elite badminton 

players. As a result of overuse of the 

playing side which is the dominant scapula, 

it causes laxity in the shoulder girdle and 

scapular muscles. This overuse is due to 

high recruitment of the musculature leading 

to instability. 
[9]

 An imbalance in the 

synergistic inner cone (stabilizers) and outer 

cone (mobilizers) may lead to abnormal 

shear forces which in turn causes instability. 
[1] 

The scapula functions as a link between 

the cervical spine and the shoulder complex 

which plays a major role in providing 

mobility and stability of the neck region. 
[7] 

Scapular instability is recognized as a 

reason for arm and shoulder pain. 
[25]

 

A study suggested that, muscle 

inhibition resulting from SD is a non-

specific response to a painful shoulder 

condition, rather than a specific response to 

a glenohumeral pathology. Inhibition is seen 

as diminished ability of the muscles to exert 

torque and stabilize the scapula as well as 

disorganize the muscles around the 

shoulder. 
[24] 

As per studies done in the past, it 

was noted that the dominant upper extremity 

exhibits dyskinetic findings as a result of 

overuse, muscle asymmetry, differences in 

ROM, and injury. 
[5] 

According to research, overhead 

athletes complain of shoulder pain with an 

impact on training, competition and 

activities of daily living. Shoulder 

kinematics were found to be different for 

dominant and non-dominant sides. 
[14]  

 

In this study as per graph 1, when 

the results between the age groups of 18 to 

23 and 24 to 29 were compared, a 

statistically significant difference was found 

in the SD. While calculating the results, we 

observed that out of the 73 players 

presenting with SD, 48 had Type 1 and 25 

had type 2 SD. This implied that, Type 1 

was more common in the elite badminton 

players as compared to Type 2. 

Previous studies have stated that, 

Type 1 is due to weakness of lower 

trapezius and serratus anterior. The 

inferomedial scapular border is prominent. 

Posterior scapular tipping is responsible for 

functional narrowing of the subacromial 

space during an overhead activity, leading 

to pain in abduction and external rotation. 

Type 2 presents with the scapular winging 

pattern where the entire scapular medial 

border is prominent due to weakness of 

trapezius and rhomboids. Superomedial 

scapular border is prominent in type 3 

where excessive and early elevation of the 

scapula is observed during upper extremity 

elevation. 
[4,23]  

As per a prior study, prevalence of 

scapular malalignment and its association to 

shoulder disorder in school aged baseball 

players was researched upon and 75% 

presented with shoulder pain which was 

associated with SD where Types 1 and 2 

were commonly seen. 
[12] 

When we compared the results of 

this study as given in graph 3, between 

players playing from 5 to 7 years and from 8 

to 10 years, there was a statistically 

significant difference found in the 

prevalence of SD on the basis of number of 

years played implying that those who had 

played for higher number of years had a 

higher reported prevalence of SD.
 

According to research, as a result of 

overuse, muscle imbalance may be a lone 

factor of contributing to SD or it can be 

associated with various factors incorrect 

practice of sports, contractures poor posture, 

joint and muscular pathologies, adhesions, 

disuse atrophy or neurological deficits. 
[25]  

Many papers studied SD, but no 

research was conducted on the types of SD 

in a unilateral overhead sport. Therefore, 

this study shows that SD is prevalent in elite 

badminton players on the dominant side 

where types 1 and 2 were observed amongst 

which type 1 was the commonest and the 

number of years of played had an effect on 

the prevalence of SD. 
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Future Scope of Study:  

Future research can be done by 

recording the response in the players after 

the training period by focusing on the 

strengthening of the scapular muscles that 

commonly go into weakness due to overuse. 

Additionally, comparative studies of 

scapular strengthening protocols can be 

done between types 1 and 2.  

Research can also be done to study 

any significant variations between males 

and females. 
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