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Method

Study design and participants: An Experimental-Comparative
study was studied on 30 male subjects selected through Random
sampling method with two groups of 15 in each group Fast bowlers
aged between 19 years to 40 years from various colleges, cricket
academy and clubs with scapular dyskinesis.

Procedure: Subject were instructed to lie-down in side lying
position on couch or yoga mat as per their comfort.  erapist stood by
the side of the subjects instructing them to abduct their shoulder joint
at 90° and elbow bent at 90°.

Group A: Ballistic stretching

e therapist slightly pulls the shoulder joint at end range of
external rotation.  en the subject was instructed to perform jerky
movement as fast as possible from the end range of external rotation
till end range of internal rotation of the shoulder joint.  is action was
repeated continuously for 15 repetitions per 2 sets for 1 week.

Group B: Sleeper stretching

e subject was instructed to grab the wrist of their dominant side
arm with the help of non- dominant hand and slowly push the wrists in
the direction of Internal Rotation as far down as until feeling that the
shoulder tissue was being pulled without any pain.  en the position
was held for 30 sec and repeated 5 times for 1 week.

Static stretching for both group

Subject were instructed to sit or stand as per their comfort. en
the subject was asked to bring their shoulder up toward their ears until
a strong stretch sensation was felt in extensor muscles of shoulder joint
[5]. ento perform the unilateral shoulder abductor stretch, subjects
were instructed to sit or stand then subjects were asked to bring their
arm across the chest as close as possible using help of non-dominant
hand. Subjects were asked to repeat 3 times with each repetition lasting
for 30 seconds for 1 week.

Outcome measures

All the subjects were evaluated for outcome measurement before
and a er one week of intervention: the measurement was measured
for Scapular dyskinesis using Kibler’s Lateral Scapular Test (KLSST),
shoulder exibility by using Apley’s Back Scratch Test for and bowling
speed by Bushnell Radar Gun. Independent variables were Ballistic
stretching, sleeper stretching and static stretching whereas Dependent
Variables were scapular Dyskinesia, shoulder exibility and bowing
speed [6].

Statistical Analysis
Statistical Methods:

e data had collected on base line characteristics and outcome
measures data of Kibler’s Lateral Scapular Slide Test (LSST), Apley’s
back scratch test, bowling speed was analysed by SPSSso ware through
using following statistical techniques.

Frequency and percentage analysis, Chi-square test was used to
describe the age and gender distribution of the subjects, Apley’s back
scratch test for categorical data.

Mean and SD was used to assess the pre and post-test outcome
measures of the subjects in both the groups.

Paired ‘t’ test as a parametric was used to analysis the variables

pre-test to post-test with calculation of percentage of change.

Independent ‘t’ test as a parametric was used to compare the
means of variables between groups with calculation of percentage of
di erence between the means.

Results and interpretation

Group A had 15 male subjects with mean age 21.33 years and Group
B there were 15 subjects with mean age 21.87 years were included in
the study.  ere is no signi cant di erence in mean ages between the
groups.  ere was no female subject were included in the study [7].

Both Group A and Group B had shown statistically signi cant
change in means of Kibler’s Lateral Scapular Slide Test (LSST) measured
at 0° and 45° and bowling speed but no signi cance di erence LSST
at 90° when means were analysed from pre-test to post-test within
the group A and group B with p<0.000 respectively.Pre intervention
means and post intervention means were compared between Group
A and Group B there is no statistically signi cant di erence in means
of bowling speed. When post-test means of Apley’s back scratch test
score within Group A and Group B found that the higher percentage of
score found under excellent category of test measurement. Between the
group comparisons the improvement in score from poor to excellent is
found in the both groups.

Discussion

Study was conducted to nd out the acute e ects of ballistic and
sleeper stretch in scapular dyskinesis, bowling speed and shoulder
exibility among elite fast bowlers. In this study it was found that
within the group comparison between Ballistic stretching and Sleeper
Stretching in Group A and Group B respectively, were equally e ective
in manifesting improvement in scapular dyskinesis, bowling speed
and exibility when compared from the baseline to post intervention
test. Whereas comparison between the groups didn’t have statistically
signi cant di erence in scapular dyskinesis, bowling speed and
exibility.

In Group A (Ballistic stretching), analysis of scapular dyskinesis,
bowling speed and exibility of shoulder joint within the group in
which ballistic stretching was performed showed statistically signi cant
improvement in means of KLSST test measured at 0°, 45°, bowling
speed and exibility but no signi cance di erence KLSST at 90° when
means were analyzed from pre intervention to post intervention within
the group. M kaya et al., conducted a study where they recommend
using the ballistic stretching technique to achieve greater and longer
lasting increase in tendon length and rage of motion.65 Similarly
Wolstenholme MT et al., in his study only the ballistic stretching group
had demonstrated an acute increase in muscle exibility. Ballistic
stretching consist of quick muscles contraction [8-12].  ese are a
series of eccentric contractions followed by concentric contraction
of muscles. It is understood that if a muscle is stretched immediately
before it is shortened concentrically, then the force generated is greater
than a concentric contraction alone. is is due to the energy stored
in the muscles and tendons. Konrad et al., in his study of ballistic
stretching training e ects on muscle and tendon concluded that altered
tolerance to stretching seems to be a plausible explanation for the gain
in exibility.

In Group B (Sleeper stretching), analysis of scapular dyskinesis,
bowling speed and exibility of shoulder joint within the group in
which ballistic stretching was performed showed statistically signi cant
improvement in means of KLSST test measured at 0°, 45°, 90°, bowling
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speed and exibility when means were analyzed from pre intervention
to post intervention within the group. It is proposed that the muscle
spindle records the change in length and sends signals to the spinal
cord which convey the stretch information which triggers the stretch
re ex. is change in muscle length by causing stretched muscle to
contract.66A possible explanation for the greater increase in  exibility
a er the static exercise may be the viscoelastic stress relaxation that
occurs when the muscle tissue is kept stretched ina xed position.

ere is no statistically signi cant di erence found in means of
Kibler's Lateral Scapular Slide Test for SD, bowling speed and Apley’s
Back Scratch test for shoulder exibility when compared in-between
the Ballistic Group and Sleeper Stretching Group, that suggest both
groups intervention were equally e ective.

Analysis shows that Ballistic Group and Sleeper Group respectively
have shown statistically signi cant improvement in Scapular
Dyskinesis, Speed of bowling and Shoulder exibility.

Hence the present study accepts the null hypothesis. As there is no
statistically signi cant di erence in means between the groups.

Future Recommendations
1. Both male and females subjects can be included in the study.
2. Longterme ectof the intervention can be studied.

3. Interventions addressing both the factor leading to
biomechanical misalignment

4. Compliance with Ethical Standards:

Ethical approval: All procedures performed in studies involving
human participants were in accordance with the ethical standards of
the institutional research committee and with declaration and its later
amendments .
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