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ABSTRACT 

BACKGROUND 

The powerful performance exhibited by the athletes involved in overhead sports, depends on the athlete’s 

endurance and the strength of upper limb musculature. Ballistic Six involves plyometric exercises to improve 

upper extremity strength and muscle performance requiring a pre-stretch of the involved shoulder musculature, 

which activates the stretch-shortening cycle. The ballistic six exercises consisting of eccentric, amortization 

and concentric phases of stretch-shortening cycle was created after analysing the biomechanics and physiology 

behind a throwing action by the athletes.  

This study aims to evaluate the current research to examine the effectiveness of Ballistic six plyometric 

exercises in improvement of shoulder muscle strength, endurance and performance in overhead athletes. 

METHODS: The search engines such as Google scholar, PubMed and Cochrane library, were searched. There 

were no restrictions on the data applied to review articles. Data were sort by title, study design, outcome 

measure, results and were arranged in sequential order. 

RESULTS 

Amongst the 10 articles, 3 articles showed that ballistic six exercises when combined with off season training 

is more effective than off season training alone. In 4 studies, only ballistic six exercises were given and did not 

have the control group. 1 study showed that ballistic six plyometric training when combined with traditional 

warm-up and dynamic exercises is effective than traditional warm-up alone. 2 studies showed that ballistic six 

plyometric training is more effective when compared with techniques like free weights and theraband 

exercises.    
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CONCLUSION 

This literature review analysed the effects of Ballistic six plyometric exercises in overhead athletes. The wide 

range of reviews used to demonstrate that Ballistic Six Plyometric Exercises can be a choice of protocol to 

improve performance in overhead athletes and it significantly important to have evidences based on these 

exercises. The suggestions given in this study will help us to determine the efficacy of Ballistic six plyometric 

exercises to improve performance in overhead athletes. 

KEYWORDS: Ballistic Six plyometric training, overhead athletes, performance. 

INTRODUCTION 

The performance and prevention of injury and further damage to the limb in overhead athletes depends on the 

shoulder muscles strength especially the rotator cuff. The physical demand imposed on the upper extremity for 

a good pitch or throw is high and is considered as an important aspect in the conditioning program for a better 

performance.1 

Ballistic Six exercises, introduced by Ryan Pretz, is intended to improve and enhance upper extremity’s muscle 

strength and performance. The ballistic six exercises which depend on the kinetic chain principle, are advised 

to improve strength and endurance in overhead-throwing athletes. The Ballistic Six involves 6 commonly used 

upper limb exercises which are performed with fast and high- powered movements tends to activates both 

agonists and antagonist muscles. These agonists and antagonists work in coordination to allow eccentric 

contraction followed by concentric contraction1 

The Ballistic six exercises consist of stretch shortening phases which involves eccentric, amortization, and 

concentric phase is found to be efficient in improving the throwing activity as well as to improve the strength 

and endurance of the rotator cuff for a powerful throwing action to prevent injury and further damage to 

shoulder joint.2 

During an overhead throw the muscles of upper limb are highly active during the three phases i.e., cocking 

phase, the deceleration phase, and the follow-through phases. Inadequate motor control and co-ordination of 

the rotator cuff during a powerful throw can be a reason for most of the injuries. 2 

Some research found that combining routine exercises with ballistic six exercises lead to the improvement in 

peak performance. Thus, providing evidences on ballistic six exercise to be a beneficial way in improving 

neuromuscular performance, strength and endurance in an athlete.  

Objective of the Study:  

• To evaluate the current literature to examine the effectiveness of Ballistic six plyometric exercises in 

improvement of shoulder muscle strength, endurance and performance in overhead athletes. 
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METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Method: The search engines like Google Scholar, Pub Med, Cochrane library were used to collect the articles. 

The articles were collected in full text. A total of 33 articles were identified and 10 out of 33 articles were 

selected based on the inclusion criteria. 

Source: A comprehensive search on PubMed, Google Scholar, Cochrane library and science direct, clinical 

keys database using keywords Ballistic six plyometric exercises, overhead throwing athletes. Database which 

are evidence based were utilized for assessment. 

Study Selection and Data extraction: Data was sort by title, study design, outcome measure, results and were 

arranged in sequential order  

Inclusion criteria: 1. Articles that are published in English; 2. Ballistic six plyometric exercises; 3. Overhead 

athletes 4. Peer review journal published articles only; 5. Studies involving human participants.  

 

Search completed using keywords: Ballistic six, 

plyometric exercises, overhead throwing athletes. 

Google 

scholar 

Cochrane 

library 

Pub Med 

Full text articles assessed for eligibility 

n = 33 

Inclusion and Exclusion criteria applied 

Studies included n = 10 

Reviewed 
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Exclusion criteria: 1. Editorials expert opinion; 2. Other than English Language  

Literature Evaluation: The results of the research varied widely. From 33 articles, 10 articles were selected 

according to the inclusion criteria. There were no restraints to the dates applied to the review article. The 

studies were grouped into 6 Experimental studies, 2 pilot studies, 1 RCT, 1 NCT. 

S. 

No 

Author

s 

Year and journal Study design Outcome measures Results 

1 Andrew 

B. 

Carter 

et al. 

2007 & Strength 

and Conditioning 

Research journal3 

NCT Primary Outcome measure: 

Increase in throwing velocity.  

Secondary Outcome measure: 

Subject compliance. 

Increase in velocity by 2 

mph in plyometric group 

whereas slight increase in 

velocity by 0.27 mph in 

control group. 

2 Matthe

w J. 

Somma 

2011 & 

international 

journal of 

Athletic Therapy 

& training4 

Pilot study Hand-held dynamometry for 

supraspinatus strength  

Improved Supraspinatus 

muscle power after ten 

weeks of plyometric 

training protocol. 

3 Ertugru

l Gelen  

2012 & Journal of 

Sports Science 

and Medicine5 

Experimental  Tennis Serve performance 

test. 

Dynamic and high volume 

upper extremity plyometric 

warm up exercises are 

beneficial for the serving 

speed. 

4 Amrind

er 

Singh 

2014 & Saudi 

Journal of Sports 

Medicine6 

Experimental  Bowling velocities (using 

Radar Gun) was recorded pre 

and post training program. 

Increases in the bowling 

velocity and performance. 

5 Ujwal 

L Yeole 

2017 & 

International 

Journal of Current 

Advanced 

Research7 

Experimental  Serving speed recorded using 

radar gun 6pre and post 

intervention 

“Ballistic Six” is effective 

in improving the serving 

speed in tennis players. 

6 Elif 

Turgut  

2017 & Journal of 

Strength and 

Conditioning 

Research8 

Experimental Medicine ball throw test, 

Push up performance test, 

Reaction time test. 

Ballistic Six exercises 

showed improvement in 

overhead medicine ball 

throw distance, push-up 

performance and reaction 

time. 
7 P. 

Sathya 

2017 & IRF 

International 

Conference9 

Experimental  Medicine ball put test Ballistic six exercise 

showed better 

improvement in shoulder 

power as compared to free 

weight exercise. 

8 Simran 

Narang 

and 

Deepali 

Patil et 

al 

2021 & Journal of 

Pharmaceutical 

Research 

International10 

RCT Sitting medicine ball throw 

test, closed kinetic chain 

upper extremity stability test, 

plate tapping test and Kerlan 

Jobe Orthopaedic Clinical 

Score. 

Significant increase in 

mean values in both group 

but Group A showed more 

improvement than Group 

B. 

9 Simran 

Narang 

2022 & 

Journal of medical 

pharmaceutical 

and allied 

sciences11 

Pilot Study Sitting medicine ball throw 

test, 

Closed Kinetic Chain Upper E

xtremity Stability Test, Speed 

Plate tapping test, Kerlan Jobe 

Orthopaedic Clinical Shoulder 

& Elbow Score 

Significant improvement 

was seen in agility balance 

and speed of the player. 
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10 Mona 

Ebada  

2022 & Science 

Movement and 

Health1 

Experimental  Medicine ball throw test, 

 Grip Strength test,  

Strength & accurate serve 

Increase in arm power, 

Grip Strength and 

improvement in Strength & 

serve accuracy after 7 

weeks of ballistic six 

exercises. 

 

RESULTS: Out of 10 articles, 3 articles showed that ballistic six exercises when combined with off season 

training is more effective than off season training alone. In 4 studies, only ballistic six exercises were given 

and did not have the control group. 1 study showed that ballistic six plyometric training when combined with 

traditional warm-up and dynamic exercises is effective than traditional warm-up alone. 2 studies showed that 

ballistic six plyometric training is more effective when compared with techniques like free weights and 

theraband exercises.    

DISCUSSION: 

In this review, total 10 articles were included. Out of these 10 articles 6 were Experimental studies, 2 pilot 

studies, 1 RCT, 1 NCT. The results of the studies were promising. Of the 10 articles, all the studies showed 

favourable results in terms of ballistic six exercises being the choice of protocol for overhead athletes. Not 

only in baseball players but also in sports like volleyball and other racquet sports. 

 The present literature review revealed that Ballistic Six exercises can increase upper limb strength, endurance 

& performance in overhead athletes. Two studies showed that ballistic six exercises when compared with free 

weights exercises using dumbells and theraband exercises shows more improvement in shoulder muscle power 

than the compared group. Two pilot studies done on baseball players (for 10 weeks) and badminton player 

(6weeks) showed that ballistic six plyometric training is effective in increasing supraspinatus muscle strength 

and enhancing badminton overhead simple stroke efficiency respectively. In Two studies, Group A performing 

off season training and the other combining ballistic six with their off- season training, the group with ballistic 

six exercises showed significant increase of performance than Group A. 

In a study done by Mona Ebada et al, group A was given ballistic six exercises and group B is the control. The 

study showed a significant difference in the values of medicine ball throw test, grip strength test and accuracy 

in serve after post-test in experimental group. One study done by Ertugul Gelen et al. showed that Dynamic 

exercises when combined with high volume upper extremity plyometric training is likely to be advantageous 

in enhancing serving speed of elite junior tennis player. Four studies only had the experimental group and no 

control group. The studies showed improvement in performance on post assessment after ballistic six 

plyometric training. 

Taken all together of the above-mentioned studies, Ballistic six plyometric exercises when performed alone or 

combined with other techniques or when compared with other techniques and control group indeed have 

beneficial improvement on shoulder muscle strength, endurance and performances in overhead athletes. This 

Ballistic six plyometrics can be a promising method of training the overhead athletes for enhancing their 

performance. Due to the paucity of researches, future research needs to be done on this technique.  

CONCLUSION:  

This literature review analysed the effects of Ballistic six plyometric exercises in overhead athletes. The wide 

range of reviews used to demonstrate that Ballistic Six Plyometric Exercises can be a choice of protocol to 

improve performance in overhead athletes and it is significantly important to have evidences based on these 

exercises. The suggestions given in this study will help us to determine the efficacy of Ballistic six plyometric 

exercises to improve performance in overhead athletes. 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                              © 2023 IJCRT | Volume 11, Issue 6 June 2023 | ISSN: 2320-2882 

IJCRT2306750 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g470 
 

 

REFERENCES: 

1. Mona Ebada, Effect of ballistic six exercises on certain physical variables and flat serve performance in 

tennis for female beginners, Science, Movement and Health, Vol. XXII, ISSUE 1, 2022 January 2022, 

22 (1): 55 – 60 

2. Ryan Pretz, Ballistic Six” Plyometric Training for the Overhead Throwing Athlete, Strength and 
Conditioning Journal 26(6):p 62-66, December 2004. 

3. Andrew B Carter, Carter AB, Kaminski TW, Douex Jr AT, Knight CA, Richards JG. Effects of High 

Volume Upper Extremity Plyometric Training on Throwing Velocity and Functional Strength Ratios of 

the Shoulder Rotators in Collegiate Baseball Players. Journal of Strength and Conditioning Research, 

2007, 21(1), 208–215 

4. Matthew J. Somma, Plyometric Supraspinatus Strengthening in High School Baseball Players, 

international journal of athletic therapy & training, 2011 Human Kinetics - IJATT 16(6), pp. 21-25  

5. Ertugrul Gelen, Acute effects of static stretching, dynamic exercises, and high volume upper ex- tremity 

plyometric activity on tennis serve performance, Journal of Sports Science and Medicine (2012) 11, 

600-605 http://www.jssm.org 

6. Amrinder Singh, The effect of ‘Ballistic Six’ plyometric training on performance of medium pace Asian 

Indian cricket bowlers, Saudi Journal of Sports Medicine 2014 Volume 14 Issue 2, pg. 94 

7. Ujwal L Yeole, Effectiveness of ballistic six plyometric training on serving speed of tennis players, 

International Journal of Current Advanced Research 2017, Vol 6, Issue 01, pp 1773-1776 

8. Elif Turgut, “Ballistic Six” Upper Extremity Plyometric Training for the Paediatric Volleyball Players, 

journal of Strength and Conditioning Research, 2017, volume 33 issue 5 pg 1305-1310 

9. P. Sathya, Effect of ballistic six exercises versus free weight exercises in the improvement of shoulder 

power of cricket players, 68th IRF International Conference, 2017, Pune, India, ISBN: 978-93-86291-

94-3 
10. Simran Narang, Deepali patil, Determination of Ballistic Six Exercises and Theraband Exercises on 

Physical Performance in Badminton Players: A Randomized Controlled Clinical Trial, Journal of 

Pharmaceutical Research International 2021, 33(49A): 281-291 

11. Simran Narang, Efficacy of Upper Limb Plyometric Training in a Badminton Player, Journal of medical 

pharmaceutical and allied sciences 2022, Volume 11 – Issue 1, 1347, Page – 4382 – 4384 

12. M. Saran, Kinesio taping with ballistic six plyometric training on speed, accuracy, target and joint 

proprioception in fast bowlers with glenohumeral instability 2022, Comparative Exercise Physiology, 

volume 8, no. 4 

13. Nezam Hasan, Efficacy of complex training on angular velocity of shoulder in collegiate basketball 

players, Journal of Back and Musculoskeletal Rehabilitation -1 (2018) 1–7 1 DOI 10.3233/BMR-

170907 

14. Dr.T.Arun Prasanna, Dr.S.Varalakshmy, Collision of ballistic and plyometric training on selected 

explosive power and vital capacity of college men volleyball players, High Technology Letters, 2020, 

Volume 26, Issue 6. 
15.  Kerry P. McEvoy, Baseball Throwing Speed and Base Running Speed: The Effects of Ballistic 

Resistance Training, Journal of Strength and Conditioning Research, 1998, 12(4), 216-221  
16. Sean Sturgess, MS, CSCS, Design and Implementation of a Specific Strength Program for Badminton, 

Strength and Conditioning Journal, June 2008, volume 30, number 3.  
17. Nitin Kumar Indora, Correlation of Upper Limb Explosive Power with Smash Velocity and Performance 

in Badminton Players: A Cross-sectional Study, Journal of Clinical and Diagnostic Research. 2022 May, 

Vol-16(5): YC09-YC11 
18. Zepeng Lu, The Effect of 6-Week Combined Balance and Plyometric Training on Dynamic Balance 

and Quickness Performance of Elite Badminton Players, International Journal of Environmental 

Research and Public Health 2022, 19, 1605. https://doi.org/10.3390/ ijerph19031605 
19. Mr. Pardeep Kumar, Effect of Ballistic Training on Strength of Cricket Players, Paripex - Indian Journal 

of Research, June 2016, Volume 5, Issue 6. 

http://www.ijcrt.org/
https://journals.lww.com/nsca-scj/toc/2004/12000
http://www.jssm.org/


www.ijcrt.org                                                              © 2023 IJCRT | Volume 11, Issue 6 June 2023 | ISSN: 2320-2882 

IJCRT2306750 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g471 
 

20. Digvi H Shah, “Effectiveness of Ballistic Exercises and Strengthening Exercises to Reduce Knee Pain 

and Increase Lower Limb Strength in Young Badminton Players: A Randomized Control Trial”, 

International Journal of Scientific Research, March – 2022, Volume 11, Issue 3.  

http://www.ijcrt.org/

