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Abstract

Background: Throwing is important in cricket to return the ball from the field after it has been hit, to reduce the
runs scored by the opponent. Resistance exercises and plyometric trainings are typical weight training methods
for increasing muscle strength of players. Plyometric training uses the physiological phenomenon of a stretch-
shortening cycle to enhance the ability of the neuromuscular system to generate maximal force in shortest
possible time. The objective of this study was to evaluate and compare the effectiveness of elastic band exercises
and plyometric exercises on distance of throwing in amateur cricket players.

Methodology: 40 subjects were included who met the inclusion criteria (20 in each group). Pre intervention
throwing distance was measured for both the groups. Both the groups received exercises for thrice a week for 6
weeks. Post intervention throwing distance was measured after 6 weeks.

Results: The mean age for the plyometric group was calculated to be 21.05+2.31, and for the elastic band group
was 20.45+2.44. Data were analysed for throwing distance for both the groups. This study shows that the
plyometric group was more effective in improving the throwing distance than the elastic band group with a
significant mean and SD of throwing distance (32.90+2.50, 30.82+2.84) respectively.

Conclusion: Individually both the groups were found to be effective in improving the throwing distance.
However, when both groups were compared, there was a significant improvement in the plyometric group with
greater mean and SD than the elastic band group.
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Introduction

The individual’s performance in cricket is measured by the ability to throw the ball at high speed and with
maximum accuracy. The throwing motion can be divided into 5-6 individual phases. The preparation phase,
stride, arm cocking, acceleration, deceleration, and follow through 1. The shoulder of the overhead throwing
athlete, because of the nature of its performance demands, must provide enough mobility to allow maximal
external rotation during the late cocking phase of throwing and enough stability to allow forceful accelerations as
high as 7,510%s [2 31, This fine balance of sufficient mobility and stability has been referred to as the “thrower’s
paradox” [2, The mobility-stability balance is frequently compromised, which can in some instances result in
throwing related pain (TRP) and a drop in performance . Instances of spikes in throwing load (a sudden acute
increase in load) occur frequently at the beginning of a competitive season or during a transition from a longer
match format to short-form cricket. These spikes tend to coincide with increased reports of TRP and may be
attributed to a lack of strength, mobility, or exposure to specific throwing-based conditioning.

Thus there is a need of specialized and target oriented training sessions to increase the physical and mental
elements in the game of cricket. Resistance exercises and plyometric trainings are the frequently employed
weight training protocols to increase the muscle strength among the cricket players Bl. Previously, the resistance
exercise is performed using gym equipment, but currently it has been replaced by elastic bands. However, elastic
bands are more widely used due to its simplicity, affordable cost and portability. The resistance elicited by
elastic bands is generated by tensile properties of latex rather than gravitational forces [l. In a study done by
Aloui et al. elastic band training performed twice a week for 8 weeks improves measures relevant to game
performance, particularly strength, power, and ball throwing velocity [,

On the other hand, plyometric training is defined as a quick, effective movement concerning an eccentric
contraction, followed immediately by way of an explosive concentric contraction. Plyometric training improves
each neuromuscular efficiency and the variety of speeds set via the critical worried gadget. Plyometric training
utilizes the stretch-shortening cycle (SSC) by using a lengthening movement (eccentric) which is quickly
followed by a shortening movement (concentric) . In this backdrop, the present study was conducted to
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compare the efficacy of Plyometric and Elastic band exercises on the distance of throwing in amateur cricket
players.

Materials and methods

This was a pre and post intervention experimental study conducted among the Amateur cricket players aged
between 18-24 years. The study was conducted on 40 Amateur cricket players for a period of 4-6 months. The
study participants were grouped as follows,

Group A (n=20): Received the Elastic band exercises for bilateral upper limbs and lower limbs, thrice a week for
6 week.

Group B (n=20): Received the Plyometric exercises for bilateral upper limbs and lower limbs, thrice a week for 6
week.

Inclusion criteria

Participants involved in playing cricket 3-7 hours in a week for more than 1 year.

Male right hand dominant subjects aged between 18-24 years having 4-5 muscle power as per manual muscle
testing.

Exclusion criteria

Participants with recent fractures of any bone and bone diseases.

Participants with musculoskeletal injury or deformity of the upper or lower limbs.

Participants with joint dislocation or subluxation of the upper limbs and any other significant joint pain.
Professional players or players involved in fitness training.

Procedure

Ethical clearance was obtained from the ethical committee of Florence College of Physiotherapy and from the
academies. All the subjects fulfilling the inclusion criteria were informed about the study and written consent
was taken. Instructions were given to the subjects about training and distance measurement test. And each
subject was checked with their health history, sports participation and year of experience, demographic data and
hand dominance.

A single session for both the programs lasted up to 60 minutes (10-15 mins of standardized warm-up, 25-40 mins
of elastic band exercises or plyometric training depending on program, and 10-15 mins of cool-down and
stretching). Post six weeks of training, distance of throwing was measured again and compared and analysed
using statistical tools.

For plyometric training single leg half squat without pain, Balance-Eyes open (30 seconds), Balance-Eyes closed
(30 seconds) was evaluated.

Outcome measures

Distance of throwing

The distance was measured by using standard measurement tape. Standard leather cricket ball (156 g) will be
used. Subject was allowed to 5 mins warm up. A line will be marked using two witches hats/cones as the line
from which the subject has to throw. Subjects were allowed a 10 m run-up. Following the run-up, subjects must
throw the ball without crossing the line. If the line was crossed the throw was deemed a foul. Two practice
throws were allowed and three measurements are made.

Scoring
The distance from the starting line to where the ball first lands was recorded. The best result of the three throws
was recorded.

Data Analysis

Descriptive statistics was performed to find out mean, standard deviation for the demographic variable and
outcome variables. Unpaired t test was used to find out difference in scores between groups for throwing
distance. Paired t test was used to find out significant difference within groups for throwing distance. A p<0.05
was considered as statistically significant.

Results
In this study, there was no significant difference in the demographics variable, muscle power (MMT) and years
played between the groups. The results were shown in table 1.

Table 1: Comparison of baseline values between the groups

Variable Group A (Mean + SD) Group B (Mean + SD) p-value
Age 20.45+2.44 21.05+2.31 >0.429
MMT (4/5) 7/13 9/11 >0.748
Height 167.90+4.47 168.80+4.70 >0.539
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5.20+1.47
5.45+2.44

5.40+1.19
5.90+2.34

>0.639
>0.555

Duration (Week)
Years Played

In group A the pre-throwing distance improved after elastic band exercises of 6 weeks from 28.10+2.75 meters
to post throwing distance of 30.82+2.84 meters which was statistically significant (p =0001). In the group B the
pre-throwing distance improved after plyometric exercises of 6 weeks from 29.03+3.23 meters to post throwing
distance of 32.90+2.50 meters which was statistically significant (p=0001). The results were shown in table 2.

Table 2: Comparison of pre and post intervention throwing distance between the groups

Variable (Throwing) Pre (Mean + SD) Post (Mean + SD) p-value
Group A 28.10£2.75 30.82+2.84 <0.0001
Group B 29.03+3.23 32.90+2.50 <0.0001

Meanwhile, throwing distance in group A has improved with mean and SD of 30.82+2.84 meters after 6 weeks
of elastic band exercises and the throwing distance in group B improved to 32.90+2.50 meters and it was found
to be significant (p=0.01). The results were shown in table 3.

Table 3: Comparison of post intervention throwing distance between the groups

Variable Group A (Mean + SD) Group B (Mean + SD) p-value
Throwing 30.82+2.84 32.90+2.50 <0.019
Discussion

Recently, plyometrics and elastic band have gained much attention for the training among contact and non-
contact athletes. Mounting literatures have displayed the efficacy of plyometrics on throwing velocity of the ball,
however the studies are limited on its efficacy on various sports such as handball, tennis, cricket etc. on athletic
performance variables. So the present study was carried out to determine whether plyometrics exercise or elastic
band exercises are better to improve distance of throwing in amateur cricket players. The outcome of the present
study showed that the throwing distance of ball by amateur cricket players had significantly improved with both
plyometrics as well as elastic band exercises. Meanwhile, greater improvement was achieved with the plyometric
exercises as compared to the elastic band exercises.

In cricket, increased throwing velocity is effective parameters for a successful cricketer. Throwing in cricket,
needs an adequate rotator muscle strength balance between agonist and antagonist muscle group in order to
maintain shoulder joint stability.® Previously it has been considered that throwing velocity solely depend on the
upper extremity strength but in a study a done by Chelly et al. there was a significant relationship between
handball throwing velocity and the power of the upper and lower limbs 291,

Although plyometrics exercises showed greater result in this study, even the subjects in elastic band exercise
showed significantly better post intervention values. In past, Myers et al. described the effectiveness of twelve
elastic resistance exercises and showed that external rotation at 90 degrees of abduction and at O degrees of
abduction resulted in a high level of external rotator activation: * Another study reported that a significant
increase in ball speed of the tennis serve could be after 4-week of TheraBand and dumbbell strength training to
the shoulder in collegiate players (2, Carter et al. also conducted a similar study in past and concluded that
although both resistance training and plyometric training for upper extremity after 8-week resulted in strength
gains, only the plyometric training group improved their throwing velocity by 2.0 mph in collegiate baseball
players 131,

Elastic band exercises can increase muscular strength against the retraction force of the band and have been
found to be effective. Elastic band exercises stimulate the proprioception and deliver information about the
position and movement of joints to the cerebrum to help maintain more accurate positions [*4l. Elastic band
resistance exercise can improve muscular strength and increase the range of motion of the joints by stretching the
rigid tissues. As a result, normal movements are promoted and the proprioceptive sense stimulates normal nerve
firing before perception of hazardous stimuli 14,

The increased throwing velocities could be due to the gains of peak power output in both upper and lower limbs.
Possible causes include not only a selective increase in cross sectional area of the fast-twitch fibers but also more
effective neural activation, changes in intrinsic muscular properties, an increase in myosin-adenosine
triphosphatase activity, better synchronization of motor units, and a higher firing frequency 51,

Plyometric exercise assists in the improvement of physiologic muscle performance in several ways. While
increasing the speed of the myotatic stretch-reflex response may increase performance, such information has not
been documented in the literature. Research does support that the faster a muscle is loaded eccentrically, the
greater the concentric force produce [61. Eccentric loading places stress on the elastic components, thereby
increasing the tension of the resultant rebound force. The another mechanism by which plyometric training may
increase muscular performance centres on neuromuscular coordination. The ultimate speed of movement may be
limited by neuromuscular coordination. Explosive plyometric training may improve neural efficiency and
increase neuromuscular performance.
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Conclusion

The results from the present study were very encouraging and demonstrate the benefits of Plyometric exercises
in improving the throwing distance in amateur cricket players as compared to the Elastic Band exercises. Thus,
Plyometric exercises can be incorporated into the training programs of cricketers for enhancing their
performance levels.
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