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Abstract

The overhead smash in Badminton challenges the posterior cuff of the shoulder, causing posterior shoulder tightness and subsequent
Glenohumeral internal rotation deficit (GIRD). Muscle Energy Technique (MET) is defined as a manual therapy intervention used to
stretch the muscles and fascia that lack flexibility. The aim of this study was to compare the short term effect of therapist assisted MET
and self-assisted MET on GIRD in badminton players. 64 players (age 18-28yrs, with GIRD=80 or more) were randomly assigned to
Therapist assisted MET for the horizontal abductors and Self assisted MET group (for 4 consecutive days). Both the groups showed
extremely significant improvement post the intervention (P= <0.0001). The mean comparison of post-intervention findings of both the
groups were not statistically significant (P=0.2486). The findings suggest that Therapist assisted MET and self-assisted MET are equally
effective in reducing the Glenohumeral internal rotation deficit in badminton players in a period of 4 days.

Keywords: gird, badminton players, met, self-assisted met

Introduction

Badminton is a high-paced game and is considered one of the
fastest racquet sports. It is played with predominantly overhead
shots and hence competitive badminton requires excellent fitness
[1.2.3] The game requires extreme overhead motion with shoulder
abduction and external rotation. Prevalence of shoulder pain in
badminton players is >50% in recreational and elite badminton
players.[3,4] Overhead badminton shots place a high degree of
load on the shoulder joint, and an increase in the range of the
shoulder mobility is a characteristic demand of this sport. Internal
rotation of the shoulder is an essential component of an effective
smash. In events where players are required to perform short and
sudden movements along with sudden change in the direction of
play, they have to face the risk of injuries to joints and muscle-
tendon unit M. A study conducted by International Badminton
Federation in 2002, 30% of the total shots played in Badminton
is over-head shots I, Even if being a non-contact, injuries are
very common which also comprises overuse injuries and acute
traumatic events. The game requires complex repetitive upper
and lower extremity movements with constant postural variations

and poses a high risk of overuse injuries to both the appendicular
and axial musculoskeletal systems. The repetitive overhead
forehand and backhand strokes in badminton are executed with a
very short hitting action and while incorporating deception, apply
excessive stress on the upper extremity, especially the shoulder.
Rotator Cuff tendinopathy has been one of the most common
diagnoses, wherein even international players have reported most
common site of pain has always been the shoulder in the upper
limb 2461 Overhead throw can be defined as action produced
by use of the internal rotators with the arm separated from the
trunk and the extension from the elbow as a major upper limb
action to hurl an object into the open space. The mechanics which
are taken into consideration for overhead stroke or serve in
racquet sports are equivalent to overhead throwing where the
shoulder has to be lax enough to allow the extra degrees of ER
necessary for an adequate serve and at the same time has to be
stable enough to prevent any subluxation -8 % The phases of
overhead stroke in badminton are: 1) Windup 2) Early cocking 3)
Late Cocking 4) Acceleration 5) Deceleration 6) Follow Through

Fig 1: Phases of overhead smash
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In late cocking phase, anterior capsule undergoes significant
strain to resist anterior translation of the humerus [ & 91 As
Overhead activity increases, there is continuous strain on the
posterior cuff as it decelerates rapidly during the follow through
phase which leads to muscular fatigue and thus larger transfer of
stress to the posterior capsule, causing micro-trauma to the
posterior capsule [ & 9. The Postero-inferior capsule resists
distractive forces of up-to 750N on the shoulder joint during the
follow through phase of an overhead motion. Posterior Capsule
undergoes micro trauma due to repetitive loading which causes
hypertrophy and increase in fibroblastic activity during the
healing. This leads to contracture and thickening of the posterior
capsule. Due to the reduced capsular pliability, internal rotation,
extension and horizontal adduction is restricted & °1, Total arc of
motion of Glenohumeral joint is equal to 1800 (internal
rotation=900, external rotation=900). A loss of Glenohumeral
internal rotation as compared with the contralateral side is termed
as GIRD. With continuous overhead activity players demonstrate
posterior capsule contracture resulting in decrease in internal
rotation leading to GIRD [ &, Biomechanically it is the osseous
adaptation (humeral retroversion) which also contributes to
posterior capsule tightness and further leads to GIRD [7 %191, |t
has been proven that GIRD values of more than 250-300 is related
to labral injuries. In a study conducted by Khushboo Bathia, et al,
a minimum difference of 8o was observed in the badminton
players and injuries were found in the players with similar
measurements of GIRD as mentioned in the previous statement
[, The prevalence of GIRD in overhead athletes was found to be
29.1% [, GIRD causes alterations in biomechanics such as
scapular "wind-up" or alteration of glenohumeral joint
kinematics, which can in turn lead to clinical findings of several
musculoskeletal injuries including superior labral anterior-
posterior (SLAP) lesion, internal impingement, ulnar collateral
injury, and subacromial impingement [711.12.13.141 hence, failure
to recognize GIRD can put the shoulder at risk for injury.
Posterior shoulder tightness has been proved to be one of the
factors leading to GIRD [ & 13 14 A petter awareness and
understanding of the condition is needed, which may contribute
towards reduced risk of injury and improved performance in
badminton players. “Muscle energy technique (MET) is a form
of soft tissue, or joint manipulations or mobilizations, deriving
from osteopathic medicine, employed in the treatment of
musculoskeletal dysfunction” according to Lean Chaitow Muscle
Energy Technique 1. MET is a manual therapy intervention that
can be used to stretch or lengthen muscles and fascia that lack
flexibility [13 15 17. 181 |n Muscle Energy Technique the subject
has to create a force by activating the targeted muscle tendon unit
against the counterforce applied by the therapist, followed by
relaxation and a passive stretch [*3.15.17.:19.201_ According to a study
by Sonakshi Sehgal et.al, MET is an effective treatment for
increasing the ROM and strength of internal rotation at the
glenohumeral joint in asymptomatic overhead athletes [*°l, It has
been proven that a single application of MET for GH joint
horizontal abductors in baseball pitchers resulted in increased GH
joint horizontal adduction and internal rotation [7]. Athletes with
posterior shoulder tightness with muscular limitations showed
improved results in both internal rotation and horizontal
adduction ROM when treated with MET for horizontal abductor
muscle group of the shoulder [** 71, In a study by Stephanie
Moore, et.al, it was demonstrated that a single application of
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MET for the GHJ horizontal abductors provides immediate
improvements in many asymptomatic collegiate baseball player
In both the GHJ horizontal adduction and internal rotation ROM.
No significant improvement was noticed in horizontal adduction
or internal rotation ROM after single application of MET to the
GHJ external rotators ['3 23, Thus, application of MET for the
horizontal abductors may be useful to gain ROM in overhead
athletes. One application of MET may consist of 3 to 5
contractions, held for 5-10 seconds each, with a stretch following
each contraction that ranges from 3 to 5 seconds to 30 to 60
seconds [** 211 Although there have been studies on comparison
between supervised exercise program versus home exercise
program in various conditions, there have been no studies
comparing effects of therapist assisted MET and self MET on
GIRD. The aim of this study was to compare the short term effect
of therapist assisted MET and self MET on glenohumeral internal
rotation deficit in badminton players.

Materials and Methods

Participants

The study began after getting ethical clearance. 87 badminton
players, irrespective of their gender [V and experience in the sport,
from various badminton clubs in and around the city, were
approached, explained of the study and internal rotation ROM of
bilateral shoulder joint was compared. In the present study, the
measurement of the ROM of internal rotation was done in the
supine lying position, as this position is more reliable and
comfortable for the subject. Scapular stabilization is optimum in
supine lying position and hence reduces the errors during
examination. The arm being tested was kept in 900 of abduction,
elbow in 900 of flexion and the forearm in mid prone position.
Elbow was not supported by the examining table and the humerus
was in level with acromion process of the shoulder. Goniometer
was aligned in the same way for every participant to minimize
error. (Center of fulcrum- Over olecranon process, proximal arm-
perpendicular or parallel to the floor and distal arm- Aligned with
Ulna.) 22 The shoulder was medially rotated by moving the
forearm anteriorly maintaining the shoulder in 900 of abduction
and elbow in 90 degrees of flexion 2% 221, Glenohumeral internal
rotation deficit was calculated by subtracting the internal rotation
(IR) range of the playing shoulder from the IR range of the non-
playing shoulder.

Fig 2: Measurement of internal rotation ROM

Players with GIRD of > 80 were included in the study. All players
were free from any musculoskeletal problems related to the
playing shoulder, recent fractures (up to 6 months) of playing
humerus/scapula/ clavicle/spine and a hyper mobile playing
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shoulder joint. The players were currently in practice and
performed training sessions as per their schedules. Testing took
place before the players started their training and all participants
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were informed of the protocol prior to signing a consent form to
participate in the study.

87 plavers were spproachad

—-| 10 did not show GIRD 28°

» 6 had recent injuries of the shoulder

—tl § refisad to participate |
—-| 2 had hypermobile shoulder joint |

64 players participated in the study

A

31 were randomly assignad to Group A
(Therapist assistad MET)

1 droppad out due to inability to reach
the club

A

33 were randomly assignad to Group B (salf

aszistad MET)
¥
3 droppad out dus to failurs to follow the
protocol

Fig 3: Flowchart of methodlogy

Protocol: group A-Therapist assisted Met for horizontal
shoulder abductors [?4

The players were in supine position on a plinth with the lateral
border of their scapula stabilized and arm flexed to 900 with the
elbow flexed. The shoulder was horizontally adducted to the first
point of tissue stretch. They were instructed to perform 7 seconds
isometric contraction at approximately 25% of maximal effort in
direction of horizontal abduction, against an opposing force
applied by the therapist at the distal humerus. After this the
therapist applied 30 seconds active assisted stretch during which
the participant was instructed to relax and a new movement
barrier was engaged. This was performed for a total of three
repetitions and 4 sessions were completed.

Fig 4 and 5: Therapist assisted MET for horizontal shoulder abductors

Protocol: Group B self Met for horizontal shoulder abductors
players lied down supine with affected arm flexed 900, elbow
flexed and scapula stabilized by

The plinth. They were taught and instructed to perform a 7
seconds isometric contraction at approximately 25% of maximal
effort in direction of horizontal abduction, against an opposing
force applied by the player at the distal humerus of the affected
arm. After this they were instructed to apply 30 seconds active
assisted stretch with the other hand during which they had to relax
the affected arm and acknowledge the new movement barrier
achieved. This was performed for a total of three repetitions and
4 sessions were done.

Fig 6: Self assisted MET for horizontal shoulder abductors
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Data Analysis

In this study, 64 subjects participated and were randomly divided
into two groups: A (Therapist assisted MET) and B (Self assisted
MET). Group A had 31 subjects whereas group B included 33
subjects. 1 player dropped out from group A while 3 players
dropped out from group B. The data was analysed using Graph
Pad t-test software. Mean and standard deviation of pre and post
Intervention variables were calculated. The data was then
subjected to statistical analysis. The average relative GIRD
values recorded at the beginning of 4 days of intervention, of
group A was compared with group B and analyzed using
unpaired-t test (For baseline matching). Paired t-test was done for
pre and post intervention results of both the groups. Similarly, the
average relative difference in the GIRD values recorded at the
end of 4 days of intervention, of group A was compared with
group B and analyzed using unpaired-t test.

Results
Mean comparison of pre intervention GIRD values

Table 1: Mean Comparison of Pre Intervention GIRD values

Pre-intervention |Mean| SD |T value| P value| Significance
Therapist assisted | 19.7 |7.72| 0.684 | 0.4967 | Not statistically
Self assisted 18.3 [8.13 Significant

Mean Comparison of Therapist assisted Pre-intervention
GIRD and Post-Intervention
GIRD values

Table 2: Mean comparison of therapist assisted Pre-intervention GIRD
and Post-intervention GIRD values

Therapist assisted |[Mean| SD | T value|P value
Pre-intervention | 19.7 [7.72
Post-intervention | 3.03 [5.99|13.4967|<0.0001 | Extremely significant

Significance

Mean Comparison of Self assisted Pre-intervention GIRD
and Post-Intervention GIRD values

Table 3: Mean Comparison of Self assisted Pre-intervention GIRD and
Post-Intervention GIRD values

Self assisted |Mean| SD | T value|P value
Pre-intervention |[18.548.37
Post-intervention | 1.14 (6.36|13.4688|<0.0001| Extremely significant

Significance

Mean Comparison of Post-Intervention GIRD values

Table 4: Mean Comparison of Post-Intervention GIRD values

Post-intervention [Mean| SD | T value | P value| Significance
Therapist Assisted | 3.03 |5.99| 1.1659 | 0.2486 | Not Statistically
Self assisted 1.14 |6.36 Significant

The difference between the pre and post GIRD values were
compared in both the groups and analyzed using paired-t test.
The pre and post GIRD values in Group A, showed a p
value<0.0001 which is extremely statistically significant and thus
Therapist assisted Muscle Energy Technique is effective in
improving glenohumeral internal rotation range of motion. The
pre and post GIRD values in Group B, showed a p value <0.0001
which is statistically significant and thus Self assisted Muscle
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Energy Technique is effective in improving glenohumeral
internal rotation range of motion. Comparing the post
intervention GIRD values of Group A and Group B

self-assisted MET are equally effective.

Discussion

The aim of the study was to compare the short-term effect of
Therapist Assisted MET versus Self Assisted MET on
glenohumeral internal rotation deficit in Badminton Players.
Different badminton centers were visited and subjects were
selected on the basis of inclusion criteria and divided into 2
groups- Group A (Therapist Assisted MET) and Group B (Self
Assisted MET). The pre-intervention GIRD values of both the
groups were calculated and compared for baseline matching
(p=0.4967). The pre and post intervention GIRD values for
Group A (p<0.0001) and Group B (p<0.0001) were calculated
and found to be statistically significant. On comparing the post
intervention GIRD values for both the groups, it was seen that
both the groups were equally effective in reducing the
glenohumeral internal rotation deficit in badminton players
(p=0.2486).

A study by Khushboo and Charu (2013) suggested that the
mechanism underlying the improvement in the ROM in MET
group could be because of reflex muscle relaxation and tissue
texture changes following MET [?31. Muscle relaxation following
isometric contraction is claimed to be mediated by the golgi
tendon organ with its inhibitory influence on the a-motor neuron
pool and by reciprocal inhibition from contraction of a muscle
antagonists % 23, Physiologic changes occur following MET
which include Golgi tendon organ activation which results in
direct inhibition of agonist muscles, a reflexive reciprocal
inhibition occurs at the antagonistic muscles, and as the patient
relaxes, agonist and antagonist muscles remain inhibited allowing
the joint to be moved further into the restricted range of motion
[21, 23]

Another study by, Greenman (1989) depicts that Muscle Energy
Technique helps to regain the mobility of the hypomobile joints
by restoring normal length tension relationships which are
shortened and by strengthening the weakened muscles and reduce
edema by pumping action for lymphatic system [,

Both the groups in the study were equally effective in reducing
the GIRD values at the end of the 4-day intervention period. This
suggests that MET is a relatively simple technique to replicate for
the subjects by themselves and the results derived are almost
similar. In the past research, it was demonstrated that a single
application of MET for the GHJ horizontal abductors results in
greater post treatment GHJ horizontal adduction and internal
rotation ROM immediately following treatment 3. MET is a
skilled technique which requires precise application of force by
the physiotherapist as per the subject’s need. But, MET applied
for shoulder horizontal abductors is relatively easy and the
subject can estimate the force required as per his needs. As MET
has shown significant effect in a short intervention period, it is
easier for the players to follow the protocol thoroughly with less
chances of dropping out. Due to the Covid-19 pandemic, a larger
Sample size could not be included. In the future, long term effects
of the same 4-day intervention protocol can be assessed. Effect
of protocol of longer duration can be observed and can be
compared with the current study. Combination of MET with other
techniques can be applied and analysis can be done accordingly.
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Conclusion

Findings of this study indicate that the short term effect of
therapist assisted MET and self-assisted MET for glenohumeral
internal rotation deficit was equally effective in badminton
players. Whenever the players go for tournaments, the
physiotherapist might always not be available. In such situations,
this technique is easy to replicate where the players can perform
it by themselves and can still obtain significant results. This can
help them in reducing shoulder injuries which could have been
caused due to restricted internal rotation range. Hence, we
conclude that both the groups are equally effective.
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