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Abstract 
The purpose of the study was to compare the muscular strength of knee flexors and extensors between 
bowlers, batsman and wicketkeepers. The fifteen (five batsmen, five bowler and five wicket-keeper) 
male university cricketers were selected for the study (Mean ± SD; subject age 22.6 ±1.72 years; body 
mass 64.4±6.2 kg; height 1.69±0.75m). All the tests of the variables were conducted on the CSMI 
isokinetic machine. In order to establish the significance difference among the three groups the one 
way of analysis of variance was employed and level of significance was set at 0.05. The test was 
administrated at Exercise physiology laboratory of LNIPE Gwalior. The findings indicated that no 
significant difference was found in muscular strength of knee flexion and knee extension muscle group 
between batsman, bowler and wicket-keeper. 
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Introduction 
Cricket is a well-known bat-and-ball sport played mainly in Commonwealth countries. There 
is a risk of injury when playing cricket (McLeod, G., O’Connor, S., Morgan, D., Kountouris, 
A., Finch, C. F., & Fortington, L. V. 2020) [1]. Cricket is played on a rectangular pitch 
centered on an oval field with 11 players on a team. Each side comprises batsmen, bowlers 
and a wicket-keeper (Pardiwala, D. N., Rao, N. N., & Varshney, A. V. 2017). There are three 
format in cricket – 5 days test, 50 Overs ODI and T20 (icc-cricket.com). After a run-up, 
bowlers have to deliver the ball toward the batsman 22 yards away using a round-arm action, 
the batsman uses a various kind of strokes to hit the ball with a special wooden bat and score 
runs and wicket-keeper behind the stumps attempt to get the batsman out. Though cricket is a 
noncontact sport, impact and overuse injuries are common while players engage in a wide 
range of physical activities, including running, throwing, batting, bowling, catching, 
jumping, and diving (Pardiwala, D. N. et al. 2017). In modern days cricket become very fast 
its need well-conditioned sportsperson, who must possess the strength, speed, agility, 
balance, flexibility, endurance. Muscle strength of lower limbs is considered very important 
in sports performance, as support of specific motor skills and actions. Therefore players 
suffer from various types of injuries, according to the study (RA Stretch et al. 2001). Injuries 
due to the playing position, Bowling (40.5%), fielding, including wicket-keeping (30.0%), 
and batting (21.5%) in cricket and lower limbs injury are most common 22.8% to 50.0%. 
According to the longitudinal study the nature of injuries to South African cricketers, lower 
limb injuries accounted for nearly half of injuries (49.8%) and primarily included injuries to 
the Hamstring (17.8%), Quadriceps (10.1%), Patella and knee (18.5%), Ankle (10.6%). 
Reason these kinds of injuries were bowling and fielding. (Dinshaw N. Pardiwala. 2018). 
In lower limbs muscles knee flexor and extensor muscle plays big role in cricket. According 
to Bogdanis, G., & Kalapotharakos, V. (2015) [4] that the professional athletes should have 
high knee extensor and flexor muscle strength, as well as a favorable H: Q ratio to for better 
performance and knee stability. The knee joint is one of the most complex joints of the 
human skeletal system. Because of its anatomical position and its complexity, it is 
susceptible to injury, especially during sporting activities. The co-activation of quadriceps 
and hamstrings is very important for knee joint stabilization during many routine and athletic 
activities (Kellis, E. 1998) [5]. The movement occurs at the knee joint are primarily flexion 
and extension. The strength and balance between knee flexor and extensor become very 
important and any sports activity. Thus, this study aimed at finding the significant strength 
difference between knee flexor and extensor muscles of cricketers, as batsman, bowler and 
wicket-keeper. Therefore to analysis muscle strength isokinetic dynamometry (Human 
Assessment Computer for the CYBEX II Isokinetic was use. 
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Fig 1: Percentage of injury among cricket players (RA Stretch et al. 2001) 

 

Methods 

Subjects 
15 male (5 bowlers 5 batsmen, and 5 wicket-keepers) 
university cricket players were purposively selected from 
Lakshmibai National Institute of Physical Education, 
Gwalior, MP, India. The subjects had a minimum playing 
experience of three or more years in the university (Mean ± 
SD; subject age 22.6 ±1.72 years body mass 64.4±6.2 kg; 
height 1.69±0.75m). A written informed consent form was 
signed by the subjects after explanation of the procedure and 
possible risk involved in the study. The study was approved 
by the institutes’ Departmental Research Committee with 
considerations regarding ethical issues reported in Helsinki 
Declaration.  
 
Isokinetic dynamometer 
Isokinetic dynamometer was used to measure knee flexion 
and extension muscles strength. The subjects were seated on 
the Biodex with their hips flexed to around 90˚.Their upper 
bodies were protected with dual crossover straps. The range 
of motion for the knee joint was set at 110˚, and the full leg 
extension position was set at 0˚ for knee extension and 
flexion. To restrict lateral movements of the knee thigh strap 
and an ankle strap was used to stabilize the lower leg 
movement. The subjects were instructed to firmly grip the 
handles to stabilize the upper body. Alignment between the 
centers of rotation axis (i.e., the lateral femoral epicondyle) 
was monitored for each trial. Correction of gravity was 
obtained by measuring the torque exerted on the 
dynamometer lever arm by the weight of the arm. 
Before the test the subjects performed proper warming up of 
the lower limbs muscles which are involves in the testing to 
prevent from any kind of injury. First the right leg was 
tested in Isokinetic Con/Con Speed 60/60 deg/sec 3 Reps. 
before the main test one trail exercise was given to the 
subject to understand the exercise properly after that they 
perform the main exercise. When the test started the subject 
tried to flex and extent the leg with maximum force. The 
scores were recorded to the computer. The result was 
appeared on the monitor of the machine. The same 
procedure was given to the opposite leg. 
 

Statistical analysis 
IBM SPSS (version 20.0.0) software was used for the 
analysis of the data. Data are presented as Mean±SD. In 
order to compare the keen flexor and extensor muscle 
strength bowler, batsmen and wicketkeepers, ANOVA was 

used. The level of significance was set at .05. SPSS was 
used to analyses the data. 
 

Result 
In the present study descriptive statistic (Mean, Standard 
deviation) was used and to compare the mean difference 
among the three groups ANOVA test was used. 
 

Table 1: Analysis for knee flexor (right) 
 

 N Mean Standard deviation Sig 

Batsman 5 251.20 26.97 0.407 

Blower 5 308.60 78.72  

Wicket Keeper 5 295.00 83.66  

 
Table 1 reveal that the mean and standard deviation of 
Batsman, blower and wicketkeeper were (251.20+26.97), 
(308.60+78.72) and (295.00+83.66) respectively, and p-
value is greater than 0.05. Thus there is no significant 
difference in Knee Flexor (R) between Batsman, blower and 
wicket keeper. 
 

Table 2: Analysis for knee flexor (right) 
 

 N Mean Standard deviation Sig 

Batsman 5 299.20 27.86 0.743 

Blower 5 291.40 78.13  

Wicket Keeper 5 271.00 59.82  

 
Table 2 reveal that the mean and standard deviation of 
Batsman, blower and wicketkeeper were (299.20+27.86), 
(291.40+78.13) and (271.00+59.82) respectively and p-
value is greater than 0.05. Thus there is no significant 
difference in Knee Flexor (L) between Batsman, blower and 
wicket keeper 
 

Table 3: Analysis for knee extensor (right) 
 

 N Mean Standard deviation Sig 

Batsman 5 506.40 72.42 0.13 

Blower 5 558.40 173.13  

Wicket Keeper 5 633.20 81.12  

 

Table 3 reveal that the mean and standard deviation of 

Batsman, blower and wicketkeeper were (506.40+72.42), 

(558.40+173.13) and (633.20+81.12) respectively. P-value 

is greater than 0.05. Thus there is no significant difference 

in Knee Extensor (R) between Batsman, blower and wicket 

keeper. 
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Table 4: Analysis for knee extensor (left) 
 

 N Mean Standard deviation Sig 

Batsman 5 526.20 101.32 0.30 

Blower 5 684.00 238.09  

Wicket Keeper 5 617.40 65.12  

 

Table 4 reveal that the mean and standard deviation of 

Batsman, blower and wicketkeeper were (526.20+101.32), 

(684.00+238.09) and (617.40+65.12) respectively, p-value 

is greater than 0.05. Thus there is no significant difference 

in Knee Extensor (L) between Batsman, blower and wicket 

keeper. 

 

Discussion of findings 

The analysis of the data using the ANOVA test shows that 

the players selected by the plying position i.e. batsman, 

bowler and wicket-keeper had insignificant difference in 

muscular strength between knee flexor and knee extensor. A 

study was conducted by Brughelli, M, Cronin, et al. (2010) 
[12] muscular strength between knee flexor and knee extensor 

between cyclist and footballer they found insignificant 

difference. One more study was conducted by Ebion (2016) 

with the purpose to compare the muscular strength between 

knee flexor and knee extensor of weightlifter, power lifter 

and body builder and found insignificant difference. It may 

be attributed to following reasons: (1) the subjects were 

engaged in regular physical curriculum apart from their 

cricket training. They were also participating in sports like 

basketball, football, volleyball, hockey and many others. 

These extra activities may have influenced the results. (2) 

All the subjects were belonged to cricket match practice 

group and they were undergoing almost similar kind of 

training, that’s the reason more or less similar muscular 

strength between knee flexor and knee extensor among the 

Batsman, Blower and wicketkeeper is observed. (3) The 

sample size was also small to draw statistical significance of 

muscular strength between knee flexor and knee extensor 

among the Batsman, Blower and wicketkeeper. (4) The 

insignificant difference may be attributed to the fact that 

geographical condition and food habits were almost similar 

as they were staying in the hostels of Lakshmibai National 

institute of Physical Education, Gwalior, M.P, India. 

 

Conclusions 

Based on the analysis and within the limitations of the 

present study, it was inferred that all selected strength 

variables namely knee flexion and knee extension shown no 

significant difference among the bowler, batsman and 

wicket-keeper. Therefore it may be concluded that the 

bowler, batsman and wicket-keeper possess similar kind of 

strength in reference to the knee flexor and knee extensor. 

therefore the coaches or physical trainer have to design 

some strength programme which can help to improve lower 

limbs muscles for better performance and injury free cricket 

carrier. 

 

Reference  

1. McLeod G, O’Connor S, Morgan D, Kountouris A, 

Finch CF, Fortington LV. Prospective reporting of 

injury in community-level cricket: A systematic review 

to identify research priorities. Journal of Science and 

Medicine in Sport 2020.  

2. Bob Woolmer. Bob Woolmer’s arts and science of 

cricket by New Holland Publisher UK, 2008. 

3. Katharine Wells F, Kathryn luttgens. Kinesiology 

Scientific basis of human Motion. Philadelphis; 

Saunders collage. 

4. Bogdanis G, Kalapotharakos V. Knee Extension 

Strength and Hamstrings-to-Quadriceps Imbalances in 

Elite Soccer Players. International Journal of Sports 

Medicine 2015. 

5. Kellis E. Quantification of Quadriceps and Hamstring 

Antagonist Activity. Sports Medicine 1998. 

6. Philip Rasch J, Roger Burk K. Kinesiology and applied 

anatomy: the Science of human Movement, 6th ed. 

Philadelphia; Lia and Febiger. 

7. Aagaard P, Simonsen EB et al. Isokinetic 

hamstring/quadriceps strength ratio: influence from 

joint angular velocity, gravity correction and 

contraction mode 1995. 

8. Aagaard P, Simonsen EB et al. Isokinetic muscle 

strength and capacity for muscular knee joint 

stabilization in elite sailors 1997. 

9. Aagaard P, Simonsen EB et al. A new concept for 

isokinetic hamstring: quadriceps muscle strength ratio. 

Am J Sports Med 1998. 

10. Andrade Mdos S, De Lira CA et al. Isokinetic 

hamstrings-to-quadriceps peak torque ratio: the 

influence of sport modality, gender, and angular 

velocity 2012. 

11. Ardern CL, Pizzari T et al. Hamstrings strength 

imbalance in professional football (soccer) players in 

Australia 2015. 

12. Brughelli M, Cronin et al. Architecture and optimum 

angle of the knee flexors and extensors: a comparison 

between cyclists and Australian Rules football 

players. J Strength Cond Res 2010, P24.  

13. Computer sports medicine, inc. (CSMI) 

humac®/norm™ testing & rehabilitation system user’s 

guide model 770 copyright ©2006 computer sports 

medicine, Inc. Stoughton, ma all rights reserved.  

14. Coombs R, Garbutt G et al. Developments in the use of 

the hamstring/quadriceps ratio for the assessment of 

muscle balance 2002. 

15. Coratella G, Beato M et al. Correlation between 

quadriceps and hamstrings inter-limb strength 

asymmetry with change of direction and sprint in U21 

elite soccer-players 2018. 

16. Delextrat A, Baker J et al. Effect of a simulated soccer 

match on the functional hamstrings-to-quadriceps ratio 

in amateur female players 2013. 

17. Denadai BS, de Oliveira FB et al. Hamstrings-to-

quadriceps strength and size ratios of male professional 

soccer players with muscle imbalance 2016. 

18. Dr. Akansha Tyagi. Impact of Field Training On 

Selected Physiological Parameters among Cricket 

Players. Imperial Journal of Interdisciplinary Research 

(IJIR). 

19. Gerodimos V, Mandou V et al. Isokinetic Peak torque, 

hamstring/quadriceps ratios in young basketball 

players. Effects of age, velocity, and contraction mode. 

J Sports Med Phys Fitness 2003. 

20. Greco CC, Da Silva WL et al. Rapid 

hamstrings/quadriceps strength capacity in professional 

soccer players with different conventional isokinetic 

muscle strength ratios 2012. 

http://www.allsportsjournal.com/


Journal of Sports Science and Nutrition http://www.allsportsjournal.com 

~ 53 ~ 

21. Gür H, Akova B. Effects of age on the reciprocal peak 

torque ratios during knee muscle contractions in elite 

soccer players 2013. 

22. Hewett TE, Myer GD et al. Hamstrings to quadriceps 

peak torque ratios diverge between sexes with 

increasing isokinetic angular velocity 2008. 

23. Jenkins ND, Hawkey MJ et al. Functional hamstrings: 

quadriceps ratios in elite women's soccer players 2013. 

24. Jorge Teixeira, Paulo Carvalho et al. Muscle Strength 

Assessment of Knee Flexors and Extensors. 

Comparative study between Basketball, Football, 

Handball and Volleyball Athletes” International Journal 

of Sports Science 2015. 

25. Kieran O'Sullivan, Brian O'Ceallaigh et al. The 

relationship between previous hamstring injury and the 

concentric isokinetic knee muscle strength of Irish 

Gaelic Footballers 2008. 

26. Larrat E, Kemoun G et al. Isokinetic profile of knee 

flexors and extensors in a population of rugby players. 

Pubmed 2007. 

27. Kumar M. Comparative Analysis on Selected Physical 

Physiological Psychological And Anthropometrical 

Variables Of Batsmen Fast Bowlers Spin Bowlers And 

Wicketkeepers In Cricket. (Ph.D.) Department of 

physical education, Tamil Nadu physical education and 

sports university Chennai, Tamil Nadu, India 2014. 

28. Minozzo F, Lopez P et al. Alternative assessment of 

knee joint muscle balance of soccer players through 

total work-based hamstring: quadriceps ratios 2018. 

29. Peter Worthington J, Mark King A et al. Relationships 

between Fast Bowling Technique and Ball Release 

Speed in Cricket. Journal of applied biomechanics 

2012.  

30. Risberg MA, Steffen K et al. Normative Quadriceps 

and Hamstring Muscle Strength Values for Female, 

Healthy, Elite Handball and Football Players 2018. 

31. Ruas CV, Minozzo F et al. Lower-extremity strength 

ratios of professional soccer players according to field 

position 2015. 

32. Sohan Singh Chawla. Hamstring/Quadriceps strength 

ratio in school football players. A Thesis (MPEd) 

LNUPE Gwalior 1992. 

33. Sohan Singh Chawla. Hamstring/Quadriceps strength 

ratio in school football players. A Thesis (MPEd) 

LNUPE Gwalior 1992. 

34. Tej Krishan Koul. Anthropometric physiological and 

physical profile of the crickets. A Thesis (PhD) LNIPE 

Gwalior 2009. 

35. Vedran Hadzic, Tine Sattler et al. The isokinetic 

strength profile of quadriceps and hamstrings in elite 

volleyball players. Isokinetic and exercise science 2010. 

36. Zakas A. Bilateral isokinetic peak torque of quadriceps 

and hamstring muscles in professional soccer players 

with dominance on one or both two sides 2006. 

37. Zvijac JE, Toriscelli TA et al. Isokinetic concentric 

quadriceps and hamstring normative data for elite 

collegiate American football players participating in the 

NFL Scouting Combine 2014.  

http://www.allsportsjournal.com/

