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Abstract 

Cricket is a dynamic sport in which muscle strength, agility and aerobic capacity play vital role in sports 

performance. Weak hip adductor muscles are an intrinsic risk factor for groin injuries so this study 

evaluated effect of hip adductor strengthening on performance in cricketers. 

Methodology: 30 Young male cricketers included in the study. Group A and Group B was given routine 

cricket training programme and Group A was given additionally hip adductor strengthening programme.  

Results: Intragroup comparison showed statistically significant improvements in Vertical jump, Agility 

T-Test and 20-m Multistage shuttle run test in the both groups (p<0.05). Between group comparison 

showed statistically significant difference in Vertical jump (p<0.05), while no statistically significant 

difference in Agility T-Test and 20-m Multistage shuttle run test (p>0.05).  

Conclusion: Hip adductor strengthening and routine cricket training programme both are effective but 

hip adductor strengthening had added effect on improving performance in young male cricket players. 
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Introduction 

Cricket is a global sport traditionally popular in the commonwealth nations but now being 

played in 105 member countries of the International Cricket Council [1]. Internationally, three 

formats of cricket are played at the elite level: Test, One Day and Twenty20 [2]. A Cricket is 

one of the most popular Game in India played by men and women of all ages [3]. The game is 

played on a large oval grass field between 2 teams of 11 players each. Each side comprises 

batsmen, bowlers, fielders, and a wicketkeeper. it 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 [1]. 

The most common injuries were hamstring strains, side strains, groin injuries, wrist and hand 

injuries, and lumbar soft tissue injuries [4]. Groin injuries are especially common in team sports 
[5]. Orchard J et al. had observed 38 groin injuries (7%) of total injuries with bowlers had ten 

groin injuries (8% of bowling injuries), batsman had five groin injuries (9% of batting injuries) 

and there were 21 injuries in cricket [4]. As per study done by Rahman et al. About 30% groin 

pain had been observed in cricketers having thigh and hip injuries [6]. 

Potential risk factors of adductor related groin injury include previous hip or groin injury, 

weak hip adductors, decrease hip range of motion and inadequate flexibility of the adductor 

muscle complex [7]. The hip adductors are the most commonly injured muscle group in sports-

related groin injuries [8]. Resulted by prolonged standing pain, improper diagnosis, and a long 

duration of absence from the game [9]. 

Weak hip adductor muscles are an intrinsic risk factor for groin injuries [7]. In bowling, the 

groin injuries are following a sudden acceleration or deceleration movement while running at a 

high speed such as during fast bowling run-up or during delivery stride. Moreover, in batting, 

when playing a ball in defense with front foot action, it places a very high stretch on groin and 

adductor muscles [10]. Groin pull also occurs while trying to run and get hit by the ball due to 

slow reaction time etc [11]. 

Any groin injuries during the matches or in season can be debilitating for the cricketers. Any 

adductor strain that is treated improperly can become chronic and further barrier to the career  
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and play [10]. 

In modern days cricket become very fast its need well-

conditioned sportsperson, who must possess the muscular 

strength and endurance, speed, agility, balance, flexibility, 

cardio respiratory endurance, etc. 

Muscle strength of lower limb play vital role in sports 

performance, as support of specific motor skills, actions and 

also associated with decreased injury rates. Agility is the 

ability to move and change direction and position of the body 

quickly and effectively while under control [12,13]. Agility is 

overall impact to cricketing performance would be the run 

quicker between the wickets and also increase the ability to 

intercept the cricket ball when fielding [14]. Aerobic capacity 

is the maximum amount of oxygen that the body can utilize 

during an exercise session, usually measured during a brief 

period of long duration exercise. It is possible for a person to 

improve his or her aerobic capacity. For athletes, their aerobic 

capacity also known as Vo2max is an important aspect of 

their physical fitness [15]. 

The primary function of adductor muscles is to bring the leg 

towards the midline (adduction of the leg) in an open chain 

and stabilization of hip and pelvis in a closed chain, thereby 

improving the efficacy in sprinting [9]. Exercise therapy 

involving the application of external load (resistance training) 

has been shown to be an effective modality for the 

development of strength, speed, power and agility in healthy 

athletes [16]. 

Groin injury prevention consists of active strength and 

coordination exercises, with emphasis on the adductor and 

abdominal muscles, as these are modifiable risk factors. An 

exercise programme including strengthening and coordination 

exercises for adductors and muscles around the pelvis has also 

been demonstrated to be effective in treatment of long-

standing groin pain. Similarly, a preseason adductor 

strengthening programme appeared to reduce the incidence of 

adductor strains in a group of professional ice hockey players 
[17]. 

In this regard, several researchers have reported that by 

making use of hip adductor muscles exercises, up to 79% of 

the injured athletes have been able to obtain their pre-injury 

ability level. In addition, considering the fact that the hip 

muscles are very crucial for performance and manner of 

alignment of lower limbs during sports activities and that 

weakness of these muscles pays a very important role in 

occurrence of injuries [18]. Strengthening the hip adductor 

muscles also can prevent injuries resulting from overusing 

and severe tearing and several different tendon injuries [19]. 

In Cricket groin injuries are very common. Many studies have 

shown the effects of hip adductor strengthening on 

performance and groin injury prevention. Till date, there is no 

studies being done on Hip Adductor muscle strengthening 

exercise which can affect the performance in cricket players. 

This study evaluated effect of hip adductor strengthening on 

performance in young male cricket players. 

 

Materials and methods  
Study design: Experimental study 

 

Sample size: 30 samples are collected 

 

Duration of study: 1 year 

 

Duration of intervention: It was done for 2 weeks for 5 days 

a week 

 

Sampling method: Convenience sampling method 

 

Study setting: Various cricket coaching academies of 

Ahmedabad 

 

Ethical approval: Ethical approval was taken from 

institutional review board 

 

Inclusion criteria [19,20] 

Male cricket players of the age 10-24 years. 

Playing since more than 3 years with training >5 hours per 

week. 

 

Exclusion criteria [19] 

Current hip or groin symptoms or recent lower limb injuries 

(6 months) like soft tissue injury, fracture, sprain, strain and 

the surgery. 

 

Materials & Apparatus 

Participant information sheet, Informed Consent form, Paper, 

Pen/Pencil, Chalk, Measuring tape, Stopwatch, Cones, 

Speakers, Yoga mat, Resistance band (Thera band and Loop 

band), Ball, Chair, Footstool 

 

 
 

Fig 1: Apparatus used 

 

Outcome measures 

Vertical jump test [21] 

The player chalked the end of his finger tips and stood side 

onto the wall, keeping both feet remaining on the ground, 

reached up as high as possible with one hand and marked the 

wall with the tips of the fingers (M1). The player from this 

position gathered himself in a semi-squat position and jumped 

as high as possible and marked the chalk (M2) on the wall at 

the peak of the jump. The therapist measured and record M1 

and M2. The player repeated the test 3 times. The therapist 

recorded the best of the 3 distance and used this value to 

assess the player’s performance. 

 
Fig 2: Vertical Jump Test 

 

M1 M2 
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Agility T-Test [22, 23] 

Set out four cones as illustrated in the figure (5 yards = 4.57 

m, 10 yards = 9.14 m). The player started at cone A. On the 

command of the timer, the player sprinted to cone B and 

touched the base of the cone with their right hand. They then 

turned left and shuffled sideways to cone C, and also touched 

its base, this time with their left hand. Then shuffled sideways 

to the right to cone D and touched the base with the right 

hand. Then, player shuffled back to cone B touching with the 

left hand, and ran backwards to cone A. The stopwatch was 

stopped as they passed cone A. Three trials were be taken and 

best one was used for analyzed. 

 

 
 

Fig 3: Layout of Agility T- Test 

 

20-m Multistage Shuttle Run Test [24, 25, 26] 

The test involves continuous running between two-line 20 

meter apart in time to recorded beeps. The player stood 

behind one of the lines facing the second line as a start 

position. Player started running when instructed by the 

speaker. The initial speeds were quite slow. The player 

continued running between the two lines, turning when 

signaled by the recorded beeps. After about one minute, a 

sound indicated an increase in speed, and the gap between 

were shorter. If the line reached before the beep sounds, the 

player must wait until the beep sounds.  

If player did not reach in time for each beep, the player had to 

run two more beeps then if cannot reach the player called out. 

The test stopped if the player fails to reach the line within 2 

meters for two consecutive ends. The scoring was based on 

the estimated VO2max. 

 

 
 

Fig 4: 20-m Multistage Shuttle Run Test 

 

Procedure 

Ethical approval was taken from institution review board. 

Permission was obtained from the college administration and 

from academy before collecting data. Young male cricket 

players were recruited from various cricket coaching 

academies of Ahmedabad. They were invited to take part in 

study. Subjects falling into inclusion criteria were informed 

about nature of study and written informed consent for 

participation in vernacular language was taken. Outcome 

measures were taken prior to exercise on the first day and on 

the last day after exercise. Based on inclusion and exclusion 

criteria players were divided into 2 groups. 

Group A (Experimental group): - Hip adductor strengthening 

with routine cricket training programme 

Group B (Control group): - Only routine cricket training 

programme  
 

Group A: Experimental Group [9, 19] 

Group A was given hip adductor strengthening programme 

with routine cricket training programme which is weekly 

arranged in below table: 

 
Table 1: Hip adductor strengthening programme 

 

No. Exercise Week-1 Week-2 

1. Adductor isometric 3 set:10 rep (1min rest) 3 set:10 rep (1min rest) 

2. Side lying adductor 3 set:10 rep (1min rest) 3 set:10 rep (1min rest) 

3. Adductor strengthening with resistance band in standing 3 set:10 rep (1min rest) 3 set:10 rep (1min rest) 

4. Sumo squats with resistance band 3 set:10 rep (1min rest) 3 set:10 rep (1min rest) 

5. Side lying with chair _ 3 set:10 rep (1min rest) 

6. V sitting long arm adductor _ 3 set:10 rep (1min rest) 

7. Adductor lunges _ 3 set:10 rep (1min rest) 

8. Adductor strengthening with foot stool _ 3 set:10 rep (1min rest) 

 

  
 

Fig 5: Adductor isometric   Fig 6: Side lying adductor 
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Fig 9: Side lying with chair  Fig 10: V sitting long arm adductor 

 

  
 

Fig 11: Adductor lunges    

 

Group B: Control group 

In this group players received only routine cricket training 

program. 

Both groups performed warm up and cool down as a part of 

routine cricket training program. 

Warm up include 10 min jogging, sprinting. 

Routine cricket training included match specific exercises 

(catching, hitting specific target area) with play time. 

Cool down included stretching of major muscles. 

 

3. Results  

 
Table 2: Baseline comparison of Demographic data of both the groups 

 

Characteristic (Mean ± SD) Group A Group B p-value 

Age (years) 16 ± 4 17.26 ± 4.11 0.400 

Height (cm) 159.06 ± 12.18 163.66 ± 18.15 0.148 

Weight (kg) 47.46 ± 15.06 52.33 ± 11.53 0.329 

BMI (kg/m2) 18.44 ± 4.01 19.43 ± 2.86 0.445 

Fig 7: Adductor strengthening with resistance band in 

standing 

 

Fig 8: Sumo squats with resistance band 

 

Fig 12: Adductor strengthening with foot stool 
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There was no statistically significant difference between 

Group A and Group B in terms of Age, Height, Weight and 

BMI (p<0.05).

 
Table 3: Baseline comparison of pre-intervention outcomes of both the groups 

 

Variables (Mean ± SD) Group A (Experimental) Group B (Control) t-value p-value Significant 

Vertical Jump Test (in cm) 36.86 ± 6.24 40.26 ± 8.35 1.263 0.217 No 

Agility T-Test (in sec) 12.92 ± 1.32 12.81 ± 1.58 0.197 0.845 No 

20-m Multistage Shuttle Run Test (in ml kg-1min-1) 39.10 ± 3.91 36.17 ± 4.35 1.939 0.063 No 

 

There was no statistically significant difference (p<0.05) 

between pre-intervention outcome measures in both groups. 

Hence, the groups were comparable with each other.

 
Table 4: Comparison of outcome measures within the group A 

 

Variables Pre-Post Group A (Experimental) (Mean ± SD) t-value p-value Significant Cohen’s d 

Vertical Jump Test (in cm) 
Pre 36.86 ± 6.24 

10.169 0.0001 Yes 0.725 
Post 41.40 ± 6.28 

Agility T-Test (in sec) 
Pre 12.92 ± 1.32 

4.519 0.0001 Yes 0.526 
Post 12.24 ± 1.26 

20-m Multistage Shuttle Run 

Test (in ml kg-1min-1) 

Pre 39.10 ± 3.91 
6.127 0.0001 Yes 0.760 

Post 41.98 ± 3.66 

 

Within group analysis for different outcome measures, pre 

and post intervention was carried out by paired t-test, there 

was statistically significant difference (p<0.05) of all 

outcomes in group A. Cohen’s d test was applied to check 

effect size in group A for all three outcomes so there was 

medium effect size observed. 

 

 
 

Fig 13: Within group comparison changes in post intervention Group A outcomes 

 
Table 5: Comparison of outcome measures within the group B 

 

Variables Pre-Post Group B (Control) (Mean ± SD) t-value p-value Significant Cohen’s d 

Vertical Jump Test (in cm) 
Pre 40.26 ± 8.35 

7.179 0.0001 Yes 0.275 
Post 42.53 ± 8.13 

Agility T-Test (in sec) 
Pre 12.81 ± 1.58 

6.439 0.0001 Yes 0.289 
Post 12.34 ± 1.67 

20-m Multistage Shuttle 

Run Test (in ml kg-1min-1) 

Pre 36.17 ± 4.35 
2.723 0.017 Yes 0.353 

Post 37.72 ± 4.42 

 

Within group analysis for different outcome measures, pre 

and post intervention was carried out by paired t-test, there 

was statistically significant difference (p<0.05) of all 

outcomes in group B. Cohen’s d test was applied to check 

effect size in group B for all three outcomes so there was 

small effect size observed. 

 

 
 

Fig 14: Within group comparison changes in post intervention Group B Outcomes 
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Table 6: Mean Difference in the outcome measures of the subjects between Experimental and Control groups 

 

Outcome Measure Group Mean ± SD (in cm) t-value p-value Cohens’ d 

Vertical Jump Test 
Experimental group 4.53 ± 1.72 

4.149 0.0001 1.522 
Control group 2.26 ± 1.22 

Agility T-Test 
Experimental group 0.67 ± 0.57 

1.221 0.232 0.445 
Control group 0.47 ± 0.28 

20-m Multistage Shuttle Run Test 
Experimental group 2.88 ± 1.82 

1.801 0.082 0.658 
Control group 1.55 ± 2.20 

 

Between group analysis for different outcome measures was 

carried out by unpaired t-test, there was statistically 

significant difference (p<0.05) in change in vertical jump test 

between the groups analysis and there was large effect size 

was observed. 

There was no statistically significance difference (p<0.05) in 

Agility T-Test and 20-m Multistage Shuttle Run Test between 

the groups. There was small effect size was observed in 

Agility T-Test and medium effect size was observed in 20-m 

Multistage Shuttle Run Test. 

 

 
 

Fig 15: Mean Difference between the outcome measures of both the groups 

 

Discussion  

The present study was designed to find out the effects of hip 

adductor strengthening on performance in young male cricket 

players. A pre-test/post-test design was implemented over a 

period of two weeks. Vertical Jump Test was used for 

assessing lower limb power, Agility T-Test was used for 

agility and 20-m Multistage Shuttle Run Test used to assess 

Aerobic endurance.  

Result of the present study have shown that there is 

statistically significant improvement in the Experimental 

group in terms of Vertical Jump Test, Agility T-Test and 20-

m Multistage Shuttle Run Test with medium effect size. There 

was also statistically significant improvement in the Control 

group with small effect size in all outcome measures. 

Between group analysis showed significant improvement in 

Vertical Jump Test (p<0.05) with large effect size was 

observed while Agility T-Test and 20-m Multistage Shuttle 

Run Test showed no statistically significant improvement 

(p<0.05) but clinically small effect size and medium effect 

size observed respectively. 

The finding of our study showed that effect of hip adductor 

strengthening on vertical jump test is statistically significant 

(p<0.05) with medium effect size in Experimental group. Zare 

S, Letafatkar A (2016) [18] et al. did similar study on Effect of 

Eccentric Exercises of Hip Adductor muscles on strength and 

vertical jump test among Male Taekwondo Players Suffering 

from Lower Limb Injuries. The result of this study showed 

that eight weeks of eccentric exercises of hip adductor 

muscles lead to improvement of concentric and eccentric 

strength of hip muscles as well as improvement of vertical 

jump test for performance of lower limbs among male 

Taekwondo players suffering from groin strain, so finding of 

this study is consistent with present study. They justified that 

Hip adductor strengthening exercises are helpful in sports 

activities such as jumping and running which create adductor 

torque in hip joint. They suggested the more torque of this 

muscle group, an individual would have a better performance 

in activities such as jumping and bouncing and running. 

Also control group showed statistically significant (p<0.05) 

improvement in the vertical jump test and agility t test with 

small effect size. N. PONRAJ (2017) [28] did a Similar study 

on effectiveness of a neuromuscular training in improving the 

agility and vertical jump performance in hurdlers. They also 

found improvement in control group, which is consistent with 

present study. They justified that the result can be attributed 

to the routine cricket training programme. During training 

improved strength of the lower extremity which also 

contributed to increase in anaerobic power of the limb may 

improve the vertical jump performance. The stretching 

exercises performed during training has improved the 

flexibility of the muscles of the trunk, hip, and knee which 

also helped in better execution of movements during vertical 

jump. 

In our study, Agility T-Test outcome is statistically significant 

(decrease time of agility) with medium effect size in 

Experimental group (p<0.05). Khadijeh J. Menai (2020) [9] et 

al. did a similar study on Impact of Adductor Strengthening 

on Sprint Time and Agility in Football Players. They showed 

that the adductor training intervention helped improve the 

sprint time and agility in football players and suggested that 

Hip adductor strengthening helped improve performance in 

football players. They justified that adductor magnus muscle 

has been shown to assist in hip extension along with its role in 

stabilization of the hip and pelvis. Along with adductor 

magnus the hip extensors play a crucial role in sprinting, 

thereby propelling the body forwards with force. The 

adductor muscles absorb the forces during a sudden lateral 

change of directions, cuts, and sprints, enabling a player to 

better position themselves for the consequent  

The finding of our study on 20-m Multistage shuttle run test is 
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statistically significant (p<0.05) improvement with medium 

effect size is seen in Experimental group. Do K (2020) [29] et 

al. did similar study to see the effects of Muscle strengthening 

around the hip on pain, physical function, and gait in elderly 

patients with total knee arthroplasty. They showed 

improvements in physical function tests including the 6-

minute walk test after Hip muscle strengthening exercises, 

finding of this study is consistent with present study. 

Also Control group showed statistically significantly (p<0.05) 

improvement in 20-m Multistage shuttle run test with small 

effect size which can be attributed to the routine cricket 

training programme including running, jogging or sprinting 

may effective on improving aerobic endurance. Faelli E, 

Panascì M (2021) [30] et al. did a similar study on The Effect 

of Static and Dynamic Stretching during Warm-Up on 

Running Economy in Recreational Runners. They showed 

that Static and dynamic Stretching within the warm-up 

ameliorated running economy, highlighting the benefits of 

stretching on endurance performance, which is probably due 

to its effect on muscle tendon stiffness. They also suggested 

that running economy improves by applying medium stretch 

durations (≤90 s), whereas it is not affected by long stretch 

durations (≥120 s). This may be due to the relative positive 

work of the serial elastic elements in relation to the muscle 

fiber work during runs at submaximal levels, thus favorably 

influencing Running economy. 

In the present study experimental group showed clinically 

improvement in all the outcome measures. 

Hence the Null Hypothesis (H0) is rejected and Experimental 

Hypothesis (H1) is accepted. 

 

Conclusions  

It is concluded from this study that Hip adductor 

strengthening and routine cricket training programme both are 

effective in improving performance of young male cricket 

players. Hip adductor strengthening had added effect on 

improving performance in young male cricket players. 

 

Clinical implications 

Hip adductor strengthening would be helpful for improving 

the performance and preventing the groin injuries in young 

male cricket players. Hip adductor strengthening programme 

should be recommended to include in the rehabilitation 

programme of groin injury for cricket players. 
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