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ABSTRACT
Background: The Fast Bowling In Cricket Consists Of Four Distinct Phases- Run Up, Pre-Delivery Stride, Delivery
Stride And Follow Through. The Run Up Is A Phase Where The Bowler Walks Towards The Marker And Starts To Run
Towards The Wicket. When The Player Takes A Leap Following The Run Marks The Beginning Of The Next Phase.In-
Order To Achieve A Maximal Force Production In Running The Hip Flexors Has To Contract More In Order To Position
The Limb Ahead Of The Body. The Objective Of The Study Is To Find Out The Effects Of Hip Flexor Stretching And
Gluteal Muscle Strengthening On Balance And Agility Among Cricket Bowlers.

Materials And Methods: 40 Cricket Bowlers Were Chosen Based On The Inclusion And Exclusion Criteria And They
Are Divided Into Two Groups. Control Group Is Provided With Usual Game Practice And Experimental Group Is
Provided With Stretching And Strengthening Exercises. All The Players Were Pre Assessed With Agility And Balance
Performances Using T Agility Test And Y Balance Test.

Results: Statistical Analysis Was Done, Which Shows No Significant Differences In Post- Test Comparison Of
Experimental And Control Groups For Both The Balance And Agility Performance.

Conclusion: Thus, The Study Concludes That Hip Flexor Stretching And Gluteal Strengthening Exercises Does Not
Improve The Dynamic Balance And Agility Performances In Cricket Players.
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1. INTRODUCTION
In Fast Bowling there are four phases, Phase I is Run Up, Phase II consist of Pre delivery stride, Phase III consists of four
distinct phases and Phase IV is Follow Through. The Phase I begins where the bowler walks towards the marker and
starts to run towards the wicket [1]. When the player takes a leap following the run marks the beginning of the next phase.
The earlier studies confirms that the runningspeed of a bowler have a strong impact on the ball releasing speed [2]. The

mailto:vp.pt.ktr@srmist.edu.in


Effects of Gluteal Muscles Strengthening and Hip Flexor Stretching on Balance ad Agility Among Cricket
Bowlers

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow pg. 186

activation of both the gluteus medius an d maximus will beat peak during the initial contact and toe off phase [3].

During Running, the changes occur in the running style, running speed and lower extremity activation. To achieve a
maximal force production in running the hip flexors need to contract more to position the limb ahead of the body. The
hamstring muscles will also be activated during running which acts as a cushion on loading impact to maximize the
body’s forward thrust [4].

The demand on the player’s ability varies depend on physiological responses to each format. The cricket players
usually demand skills of balance and agility. During the game practice the bowlers usually sprints long way before the
release of the ball, during fielding the players has to highly sprint in order to reach the ball which requires high dynamic
stability to the players [5,6]. The evidence suggests that there is a strong connectionbetween the shortness of a muscle
and postural balance. The iliopsoas muscle acts asa major hip flexor and it originates from the lumbar spine. More the
compressive forces acting on the hip flexor musculature it causes the stiffness to the lumbar spine which in turn causes
the low back pain to occur [7,8].
The evidence shows that the runners has significantly limited range of hip flexion. When the hip flexor muscles contracts
and shortened more, the antagonist group of muscles becomes weak. Due to this mechanism the compensation of the load
will be shifted to the nearby muscles which leads to injury problems. Increase in hip flexor tightness leads to diminished
joint position sense which in turn reduces the balance [4].
Balance is an important component in the field of sports, any deficits in the balance due to intrinsic and extrinsic factors
could lead to the lower extremity injuries such as ankle sprains, anterior cruciate ligament instability, anterior knee pain
etc. There are various tools to quantify the flexibility among individuals, one of whichis the Y balance test which is most
reliable tool in pre competition conditioning with the value of >0.90 considered to be an excellent [9]. Likewise, T agility
test is proven to be most reliable test in finding out the performance of the player and the player’s participation.

As mentioned previously when there is a limitation or tightness in the agonist group of muscles, the antagonist group of
muscles will be underacting and there will be too much of reliance in the supporting group of muscles due to which many
mechanical injuries tend to occur [4]. Increase in hip flexor tightness leads to diminished joint position sense which in
turn reduces the balance. Hence there is a need to reduce the hip flexor stiffness and increase the gluteal muscle strength
to prevent injuries and to improve the performance in athletes [4]. Hence, the main objective of the study is to stretch the
shortened hip flexor muscles and to strengthen the antagonistic gluteal muscles and to find out how much does it create
an impact on the agility and balance performance skills of cricket bowlers.

2. REVIEW OF LITERATURE
Wang et al. (2022) et al., stated that Gluteal activation exercises effectively bring the changes to the muscle performance
in the knee joints of volleyball players and enhances the proprioception, balance and stability of the knee joint, which
helps reducing the risk of knee joint injuries in volleyball players. [21]. Jordan et al. (2022) concluded that initiation of
gluteal muscle activation exercises should be considered in improving the neuromuscular adaptation which helps in
improvising gluteal muscles more during the rehabilitation process [22]. Andreas et al. (2021) It is advised to stretch the
hip flexors for a maximum of 120 seconds to enhance performance, particularly in activities that need a large range of hip
extension, such as gymnastics and dance. Another way to avoid injuries is to stretch your hip flexors. Due to the
weakness of the hip flexors the force load will be actively shifted to the synergist muscle which is the rectus femoris
which is then getting overloaded [23]. Raya et al. (2021) determined that although there is no much difference between the
experimental group and control group in comparison but when comparing the loss of absence in game due to back pain is
significantly getting reduced in the experimental group where the gluteal exercise program is performed than the control
group where the burden values is higher. [24]. Christopher M. Connelly et al. (2020) concluded that the running related
injuries are commonly linked to Gluteus Maximus and Medius activation and strength [25]. Buckthorpe et al. (2019) states
that the treatment approaches to the gluteal muscle activation leads in correcting the pelvic alignment, improving
antagonist muscle performance and strengthening and improvising the integrity in the joints [26]. Hussain Aslan et al.
(2018) concluded that dynamic stretches helps in improving the hip extension range of motion in athletes [27]. Takuya et
al. (2018) states that the hip extension exercises along with the ankle plantar flexion strength improves the agility
performance in athletes[28]. Hina Gupta et al. (2016) states that the normative values for balance performance can be
noted and it can be used in the injury prediction score [29]. Forrest et al. (2016) as the posterior muscles plays a crucial
role in improving the fast bowling performance in which the force distribution is high[30]. Brandon M et al. (2016) states
that the hip external rotation strengthening improves the dynamic balance on ipsilateral side of the lower limb after eight
weeks of exercise protocol. [31]. Helen Bayne et. (2016) stated that the lower back injury in the fast bowlers is not only
due to lowered muscle endurance but also due to the impaired lumbo-pelvic control which leads to severe back injuries[32].
Matthew Mills et al. (2015) determined that athletes with limited hip flexor range of motion have less gluteal muscular
activation, leading to compensatory strain on the hamstring muscles [33]. P Ratan Khuman et al. (2014)displays that there
is a comparative results in the balance performance among cricket, volleyball and football players. The soccer players
exhibit superior balance compared to volleyball players, who in turn display greater balance than cricket players. [34] .
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Christian J et al. (2014) concludes that in order to improve the gluteal muscle strength single leg squat workouts are more
beneficial than the double leg squats which is further more improved by performing it in the Swiss ball [35]. Chatzopoulos
et al. (2014) states that the dynamic stretching is mainly helpful in performing the balance and agility than that of the
static balance performing group[36] Selkowitz et al. (2013) concluded that activation of gluteal muscle exercises are very
important in initiating and improving the performance of the athletes. Any poor performance in the balance skill will lead
to sustained injuries [37]. Olivier et al. (2013) suggests the lumbo pelvic control and balance is necessary for improvising
the [38]. Hina Gupta et al 2016 helps to find out the normative datas for the cricketers which helps them to normative
values . [39]

3. METHODOLOGY
This experimental study was done in Stumped cricket association in Chennai. The study was started in December 2021
and got over by May 2022. The study was approved by Institutional Ethical Committee, Reference Number
2903/IEC/2021. The patient information sheet was used to collect the demographic details, level of sports, medical
history status from the players. The participants were chosen based on the inclusion and exclusion criteria. The players
with the age group of 18-30 years, Regular cricket bowling practice for 1-2 years and more, with a positive Modified
Thomas test, both right and left arm bowlers were included and the players who are not in regular practice of cricket,
batsman and wicketkeeper, who are not willing to participate in the study, who have any lower extremity injuries or
pain, orthopedic, neurological, cardiovascular abnormalities or surgeries, any history of participating in a
proprioceptive or balance training programs in prior six months were excluded from the study. Based on inclusion and
exclusion criteria fulfillment the subjects were divided into Group A (20) and Group B (20) based on the sampling
method. The selected participants were divided into control group and experimental group. Group A (Experimental group)
received Hip flexor stretching and gluteal muscle strengthening exercises whereas Group B (Control group) received
conventional training exercises.

All the players were pre assessed with agility and balance performances using T agility test and Y balance test. All the
exercises were carried out for 8 weeks with 3 times a week. Hip flexor stretching exercises include Modified Fencer
stretch, Thomas stretch, Prone press up stretch, Prone stretch [10,11]. Each exercise were carried out for hold time of 30
seconds and rest time of 20 seconds. Gluteal strengthening exercises include bilateral squats, Thera band hip extension,
Clam with foot elevation, Single leg gluteal bridge, Side plank with abduction, Bird dog exercise[12-14]. Each
strengthening exercise was carried for 15 repetitions and 3 sets. Group B exercises include general warm up for 20
minutes, cricket specific drills for 40 minutes and cool down for 10 minutes.

4. STATISTICAL ANALYSIS
The statistical analysis of the study was determined using statistical package for socialscience (SPSS) version 20. The
test for parametric measures such as paired t test was used for pre and post values in a group and independent t test was
used for between group. (P < 0.05)

5. RESULTS

TABLE 1 - Y BALANCE TEST FOR CONTROL GROUP (RIGHT LEG)

Table 1 shows the pre and post test values of control group for left leg. The mean values for the pre test and post test are
82.83 and 81.97 respectively. The difference between the mean values are 0.86. The P value for the comparison of pre
and post test Y balance test Control group for left leg is significant. P value is lesser than 0.05

Test Mean S.D Mean
difference

P value

Pre-test 82.83 11.12 0.86 0.009

Post-test 81.97 10.58
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TABLE 2

Y BALANCE TEST FOR CONTROL GROUP (LEFT LEG)

Table 2 shows the pre and post test values of Y balance test Control group for right leg. The mean values for the Pre test
control group is 84.58 and the post test control group is 83.37. The difference between the mean values is 1.21. P value is
0.001 which is significant
TABLE 3

Y BALANCE TEST FOR EXPERIMENTAL GROUP (RIGHT LEG)

Test Mean S.D Mean differenceP value

Pre-test 81.74 7.09 0.97 0.000

Post-test 82.71 6.75

TABLE 3 shows the pre and post test values comparison of Y balance test Experimental group for right leg. The mean
values of pre and post test values of the right leg are 81.74 and 82.71 respectively. The difference between the mean
values are 0.97 respectively. The P value for the comparison between the pre and post test is 0.000 which is lesser than
0.05

TABLE 4
Y BALANCE TEST FOR EXPERIMENTAL GROUP (LEFT LEG)

Test Mean S.D Mean
difference

P value

Pre-test 78.88 7.44 1.33 0.000

Post-test 80.17 7.22

TABLE 4 shows the pre and post-test values comparison of Y balance test Experimental group for left leg. The mean
values for pre and post test includes 78.88 and 80.17 respectively. The difference between the mean values of pre and
post test are 1.33 respectively. The P value is 0.000 which less than 0.05
TABLE 5

Y BALANCE TEST OF POST TEST COMPARISON AMONGCONTROL AND EXPERIMENTAL GROUP
(RIGHT LEG)

Test Mean S.D Mean differenceP value

Post test control 83.37 9.14 0.65 0.794

Test Mean S.D Mean
difference

P value

Pre-test 84.58 9.80 1.21 0.001

Post-test 83.37 9.14
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Post-test experimental 82.71 6.75

TABLE 5 shows the post-test comparison of experimental group and control group for right leg. The mean values for the
post tests of control and experimental group of the right leg are 83.37 and 82.71. The difference between the mean values
are 0.65. The P value for the comparison of between groups post test is 0.794 which is greater than 0.05 (P > 0.05) thus
the values are non-significant.

TABLE 6
Y BALANCE TEST OF POST TEST COMPARISON AMONG CONTROL AND EXPERIMENTAL GROUP
(LEFT LEG)

Test Mean S.D Mean
difference

P value

Post-test control 81.97 10.57 1.79 0.569

Post-test
experimental

80.17 7.22

TABLE 6 shows the post test values comparison of experimental and Control group for left leg. The mean values for post
test comparison between the control and experimental group are 81.97 and 80.17 respectively. The P value is 0.569
which is greater than 0.05. P > (0.05) hence is insignificant.

TABLE 7
AGILITY FOR CONTROL GROUP

Test Mean S.D P value

Pre-test 10.53 0.60 0.808

Post-test 10.56 0.52

TABLE 7 shows the pre and post test values of agility test of control group respectively. The mean values of pre and post
test of control group are 10.53 and 10.56 respectively. The P value for the comparison of pre and post test is 0.808 (P>
0.05) which is insignificant.
TABLE 8

AGILITY TEST FOR EXPERIMENTAL GROUP

TABLE 8 shows the pre and post test values of agility test experimental group. The mean values of the pre and post test
experimental group are 10.81 and 10.63 seconds respectively. The P value is 0.000 which is lesser than 0.05

TABLE 9
AGILITY FOR POST TEST OF CONTROL AND EXPERIMENTAL GROUP

Test Mean S.D P value

Post-test control 10.56 0.60 0.578

Test Mean S.D P value

Pre-test 10.81 0.19 0.000

Post-test 10.63 0.18
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Post-test experimental 10.63 0.18

TABLE 9 shows the post test values comparison of control and experimental group of agility test, The mean values of
post test values of control and experimental group are 10.56 and 10.63 seconds respectively. The P value for the post test
group comparison is 0.578 and the P value is greater than 0.05 (P > 0.05), which is non significant.

6. DISCUSSION

The focus of the study is to find out how the hip flexor stretching exercises and gluteal muscle strengthening exercises
plays an impact on the performance of the athletes. Due to the agonist - antagonist stretch shorten cycling of lower limb
muscles, there will be a decline in the overall performance of the athletes . Following in relation to it will cause the
overuse injuries to lower limb region also to the proximal and distal group regions.

The results of this study shows that there is a significant difference between pre and post-test values of the control group
on right leg and there were no differences on left leg. A study results when comparing the static and dynamic stretching
on balance, agility and movement time showed that there was a significant improvement on dynamic stretching than
static stretching on movement time of the upper extremities [15]. In another study , the hip flexor muscle stretching was
done to check the effects on performance parameters. The study concluded that single bout of hip flexor stretching for
120s had a positive effect on balance following dynamic stretching and jump performance following static stretching [16].
In this study stretches are performed in a static manner rather than in a dynamic and the duration of stretching was
maintained for 30 seconds.

The post test results of both control and experimental group shows that the there were no statistical differences on both
sides of the legs. The mean values of the experimental group were found to be lesser than that of the control group. A
study conducted to check the effectiveness of dynamic stretching on range of motion and stiffness. The study concluded
that there was sustained level of flexibility for the healthy volunteers who performed 10 sets of dynamic stretching, 15
repetitions per set[17]. In our study, only hip flexor muscle group is targeted for the stretching intervention and the
exercises were performed for shorter duration of time.

A study in 2015 concluded that the gluteal muscle strengthening along with the lumbar stabilization exercise decreases
the low back pain and increases the strength and balance ability[18]. As the dynamic balance is contributed by variety of
muscle groups, in early stance the gluteus maximus, biarticular hamstrings and ankle dorsiflexors contribute to backward
moment while soleus, gastrocnemius and rectus femoris contribute to forward moment. In late stance soleus and
gastrocnemius generates angular momentum in various directions. Since this study is focused on strengthening the
gluteal muscles, there were no big differences found between pre and post-test of the experimental and also between
control and experimental group.
The results of the study reveals that there is no statistical differences between pre and post test of the control group agility
performance and there is a significant differences and effectiveness in agility between pre and post experimental group.
The post test comparison shows no significant changes and effectiveness in the agility performance between control and
experimental group. the study on effectiveness of acute stretching on the agility performance. The stretching exercises
were performed on the gastrocnemius, hamstrings, quadriceps, hip flexors, hip adductors, abductors and gluteal muscles.
The study proves that in comparison to the static and dynamic stretching, the dynamic kind of stretching was proven to
be effective in improving the agility skills[19]. Another study in which a correlation was made between the agility and
flexibility among the runners, the results of the study provides that there were no significant correlation between the
flexibility and agility performance[20]. The studies have also proven that the lower limb muscle strength especially hip
extension and ankle plantar flexion have a strong correlation with the shuffling skills[18]. The hip extensors and ankle
plantar flexors plays an important role in making the forward propulsion of the body. In this study, more focus have been
provided on stretching the tightened hip flexor muscles and strengthening of the gluteal muscles. Although there shown
improvement in intervention group, there are no changes seen between comparing groups.

The study has a limitation of minimal sampling size. If the sampling size were more the effectiveness of the protocol
based on the significance level would have been different. Second limitation of the study was the protocol frequency and
duration of the study can be taken into more number to see the better results. In further studies, strengthening the other
muscle groups like core,hip adductors and hip abductors along with dynamic stretched can be added and the performance
can be monitored.

7. CONCLUSION
Hence, the conclusion of the study is that there is a no improvement in the dynamic balance and agility performances in
cricket players. Although the hip flexors and gluteal muscles plays an important role in the performance of balance and
agility, there are other muscles group which are need to be trained as whole which brings out an improved performance
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in dynamic balance and agility.
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