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Abstract - The aim of the study was to evaluate the effect of Ballistic six exercises and free weight exercises on 
improvement of shoulder power of cricket players. A total sample of 50 cricket players were taken in the age group of 17 to 
19 years. The height, weight and BMI were measured at the beginning of the study. The shoulder power was measured using 
medicine ball put test at the beginning of the study and as well as at the end of 12 weeks of intervention. The subjects were 
divided into 2 groups in which group A were given ballistic six exercises for shoulder using elastic tubes and medicine ball 
and group B were given resisted exercises for shoulder using free weights using dumbbells. The result of the study showed 
that there was significant improvement in shoulder power in both the groups after 12 weeks of intervention. However group 
A (ballistic six exercise) had better improvement than group B (free weight exercise) The study concludes that ballistic six 
exercises can also be used for improvement of shoulder power of cricket players. 
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I.    INTRODUCTION 
 
Sport is an integral part of a healthy life. Among the 
various sports such as hockey, football and tennis, 
cricket appears to be the most appealing national 
entertainment today. Cricket is one of the world’s 
major team sports in terms of regular international 
games. It is a bat-and-ball sport similar to the game of 
baseball, generally played outdoors on natural grass 
fields. 
Today elite sports people are expected to train longer, 
harder, and earlier in life to excel in their chosen 
sport. The modern cricket is no exception, it is one of 
the physically demanding sports comprised of several 
specialism requiring different skills and types of 
fitness. The demands placed on the cricketer are 
increased because of the repetitive nature of the 
game, often for long periods of time. Thus the 
demands of cricket, which in the 1970s was regarded 
as a sport of “moderate injury risk”, have changed, 
and players are susceptible to a wide variety of 
injuries at vital stages of the season. Studies of cricket 
injuries show an increasing incidence, varying from 
2.6 to 333/10,000 athlete hours played, with 28.4–
71.6% of cricketers sustaining between 1.61 and 1.91 
injuries per season. Upper limb injuries accounted for 
19.8–34.1% of total injuries. Muscle strains and 
impact  injuries are the most common batting injuries. 
Younger players tend to be at greatest risk of injury, 
with bowlers (mean age 16.8 years) showing 
increased vulnerability to injury because their growth 
process is not complete (Stretch.et al 2003)[1].  
Shoulder injuries in cricket players are extremely 
common as they involve excessive throwing actions 
while bowling and fielding. For batting, throwing ball 
during fielding and bowling use of forearm strength is 
essential. In fact, entire upper extremity strength is 

very important. Hand grip strength, forearm strength 
and shoulder power are essential components 
contributing to upper extremity strength. 
 
For the players, resistance training can ‘prehabilitate’, 
i.e. prevent potential injuries through strengthening 
joints, muscles, tendons, bones, and ligaments. 
Muscle strength and power are important 
determinants of a successful performance in many 
individual and team sports (Adams et al., 1992) [2]. 
Resistance training is a form of strength training in 
which each effort is performed against a specific 
opposing force generated by resistance (i.e. resistance 
to being pushed, squeezed, stretched or bent) 
(Feigenbaum and Pollock, 1997)[3] . Properly 
performed, resistance training can provide significant 
functional benefits and improvement in overall health 
and well-being (Fleck and Kraemer, 2004) [4].  
There are different types of resistance training like- 
Free weights which include - dumbbells or barbells, 
weight machines, medicine balls, resistance bands 
and own body weight. 
Free weights utilize isotonic resistance which 
provides the same amount of resistance throughout 
the range of motion. Free weights are a free-form 
exercise which allow for movement in multiple 
planes and require balance (Cotterman et al., 2005) 
[5]. Free-weight exercises tend to more closely match 
the movement patterns you're likely to need for 
specific sports. Lifting a free weight requires the 
same type of forces and muscle activity that is 
common to everyday activities. Ballistic Six” 
plyomeric training is given to improve the 
effectiveness of throwing activity and strengthen the 
rotator cuff muscles to prevent the shoulder injury 
due to overhead throwing activity. “Ballistic Six” 
plyometric training includes six upper extremity 
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plyometric exercises formed with quick, powerful 
movements required for activating the stretch 
shortening cycle. It consists of three phases  eccentric 
phase amortization phase and concentric phase.(Pretz 
et al 2004) [6] 
Hence the aim of the study was to compare the effect 
of ballistic six exercises and free weight exercise in 
the improvement of shoulder power of cricket 
players. 
 
II. METHODOLOGY 
 
The study was experimental design study. 50 inter 
colligate male cricket players with the age group of 
17-19 yrs were randomly selected. The study was 
approved by Ethical committee of D.Y. Patil 
University, Mumbai. All participants signed inform 
consent form. The procedure benefits and potential 
risks were explained to the players before starting 12 
weeks of training program.  Before starting the 
training program shoulder power was measured by 
Medicine ball put test and the readings were 
measured. 
The subjects were randomly divided in to 2 groups of 
25 each(group A and group B).The subjects 
underwent training session was for 60 min which had 
warm up for 5 min followed by training program for 
50 min and cool down for 5 min. The subjects in 
group A underwent resistance training with ballistic 
six exercises (elastic tube and medicine ball) and 
group B underwent resistance training with free 
weight exercises(dumbbells) for 12 weeks. At the end 
of 12 weeks subjects were made to do Medicine ball 
put test and the readings were measured. 
 

Table: 1 

 
Table: 1 shows the progression in training program 
from 1st week to 12th week. 
 
III. RESULTS: 
 
Graph: 1 

 
MEAN PLOT OF SHOULDER POWER OF BALLISTIC SIX 

EXERCISE GROUP - A PRE AND POST TETS OF 
SUBJECTS ON DOMINANT AND NON DOMINANT HAND 

The above mean plot reveals that in the group that 
underwent intervention with Ballistic Six exercises  
the mean shoulder power for dominant hand for pre 
intervention is 6.61 ft. Whereas for post intervention 
mean shoulder power for the dominant hand is 11.49 
ft. The mean shoulder power of non dominant hand 
for pre intervention is 6.79ft, whereas for post 
intervention mean shoulder power for the non 
dominant hand is 10.69 ft  respectively. 
 
GRAPH: 2 

 
MEAN PLOT OF SHOULDER POWER OF FREE WEIGHT 

GROUP PRE AND POST TETS OF SUBJECTS ON 
DOMINANT AND NON DOMINANT HAND 

 
The above mean plot reveals that in the group that 
underwent  intervention with Free weight exercise the 
mean shoulder power for dominant hand for pre 
intervention is 6.90 ft. whereas for post intervention 
mean shoulder power for the dominant hand is 9.09 
ft. The mean shoulder power of non dominant hand 
for pre intervention is 6.86 ft, whereas for post 
intervention mean shoulder power for the non 
dominant hand is 8.47 ft respectively. 
 
GRAPH: 3 

 
MEAN PLOT OF SHOULDER POWER OF BALLISTIC SIX 

EXERCISE (Group A) AND FREE WEIGHT 
(Group B)  POST TETS OF SUBJECTS ON DOMINANT 

AND NON DOMINANT HAND 
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The above mean plot shows the post test comparison 
between ballistic six and free weight group .The 
mean shoulder power for dominant hand for post  
intervention in group A was 11.49 ft , whereas for 
post intervention mean shoulder power for the 
dominant hand in group B was 9.09 ft. The mean 
shoulder power of non dominant hand for post 
intervention in group A was 10.69 ft , whereas for 
post intervention mean shoulder power for the non 
dominant hand in group B was 8.47 ft respectively. 
 
IV. DISCUSSION 
 
After 12 weeks the study reveals that in ballistic six 
exercises - group A showed significant improvement. 
The mean of the pre shoulder power of dominant 
hand in this group was 6.61 ft with SD of 2.27, 
whereas the mean of the post shoulder power of 
dominant hand was 11.49 ft with SD of 2.59. The 
mean of the pre shoulder power of non-dominant 
hand in this group was 6.79ft with SD of 1.87and the 
post shoulder power of non-dominant hand was 10.69 
ft with SD of 3.02 .This shows that there was a 
significant increase in the post shoulder power of 
both the dominant as well as the non-dominant hand 
in group A since p value < 0.05. The findings of this 
study was supported by the study done by Holcombe 
et al.,(1996) [7] Samuel et al., (2008) [8] discussed 
that in the plyometric training and the use of the 
stretch shortening cycle enhances the ability of the 
neural and musculotendinous system to produce 
maximal force in the shortest time, therefore bridging 
the gap between speed and strength.     
Exercises done with free weight - dumbbells (Group 
B) also showed significant increase in shoulder power  
post 12 weeks of performing the given exercises by 
group B. The mean of the pre shoulder power of 
dominant hand in this group was 6.90 ft with SD of 
1.89 whereas the post grip of dominant hand was 9.09 
ft with SD of 3.03. The mean of the pre shoulder 
power of non-dominant hand was 6.86 ft with SD of 
2.10 whereas the post grip of non-dominant hand was 
8.47 ft with SD of 3.02. This shows that there was a 
significant increase in the post shoulder power of 
both the dominant as well as the non-dominant hand 
in group B since p value < 0.05. The findings of this 
study was supported by the study done by (Cotterman 
et al., 2005) [5] Simpson et al., (1997)[9] suggest that 
greater muscle activity for balancing and stabilizing 
occurs during free weight activity. In free weight 
exercise that muscles other than the primary movers 
of an exercise are recruited to act as stabilizers, and 
this increases the total amount of physiological work 
the body must do to perform the exercise, as well as 
produce exercise stimuli to the stabilizing muscles 
that are very important in for athletic performance. 
These exercises, operate in multiple dimensions of 
space. (ACSM Chapter 16 Resistance training 
program page no 334 to 335.) [10]  

When comparison was made among the two 
independent groups i.e. ballistic six exercise group 
(Group A) & free weight exercise group (Group B) 
there was significant difference between the two 
groups with  p value < 0.05 which showed that there 
is better improvement in group A than group B. Even 
though both the exercises were beneficial for 
improving the shoulder power in cricket players, 
group A ie., ballistic six exercise group was better 
than free weight group this finding of the study was 
supported by the study done by Amrinder Singh et 
al.,(2014)[11] which states that improved 
proprioception, kinesthesia and endurance of rotator 
cuff muscles, in addition to increased strength and 
power as an effect of Ballistic Six plyometric 
training. 
 
CONCLUSION 
 
The study concludes that both the ballistic six 
exercise and  Free Weight Exercises  were equally 
effective for improving the shoulder power in cricket 
players. Ballistic six showed a better improvement 
than free weight exercises. Thus ballistic six exercises 
can be included in training program of cricket players 
to prevent shoulder injuries. 
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