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ABSTRACT

BACKGROUND: The Effects of Chop and Lift Exercises on Kinetic
Chain Control and Power in Pace and Spin Bowlers: A Randomized
Trail.

PURPOSE: The aim of the study is to investigate the effects of chop
and lift exercises on kinetic chain control in cricket pace and spin
bowlers.

METHOD: Forty-two male participants were selected based on
specific inclusion and exclusion criteria. Demographic data were
collected, and written informed consent was obtained. Participants
were categorized into pace and spin groups based on their bowling
style. Both groups followed a standardized 6-week training program,
consisting of 12 sessions of kettlebell-based chop and lift exercises.
Kinetic chain control and power were measured using the upper
quarter Y-balance test (UQYBT) and rotational medicine ball throw
test (RMBT), with assessments performed on both dominant and
non-dominant upper extremities before and after the intervention.

RESULT: Both pace and spin bowlers exhibited significant
improvements in kinetic chain control and power, as evidenced by
higher scores on the upper quarter y-balance test and the rotational
medicine ball throw test (p<0.05). however, pace bowlers showed a
greater mean improvement in the rotational medicine ball throw test
compared to spin bowlers (p<0.05). no significant differences were
found between groups in the upper quarter y-balance test for either
dominant or non-dominant sides (p=>0.05).

CONCLUSION: Chop and Lift exercises effectively enhanced kinetic
chain control and power in both pace and spin cricket bowlers. while
both groups experienced comparable gains in balance, pace bowlers
achieved greater improvements in rotational power. these findings
suggest that although chop and lift exercises are beneficial for both
types of bowlers, they may be particularly effective in boosting
explosive strength in pace bowlers.

KEYWORDS: chop and lift exercises, cricket, kinetic chain control,
power, pace bowlers, rotational medicine ball throw test, spin
bowlers, upper quarter y-balance test.




INTRODUCTION

Cricket bowling reguires a coordinated and powerful movement of the kinetic
chain, involving the lower body, core, and upper body. Froper control and
power generation within the kinetic chain is crucial for effective bowling

performance.’

The ability to throw at high velocity with accuracy is important for good

performance in cricket.*

Overhead throwing is a movement that occurs in three dimensions, therefore
rotational power and mobility can play an integral role in enhancing overhead

throws in cricket.?

Throwing velocity may be impacted by a kinetic chain with insufficient
rotational power and mobility because of the order of proximal to distal

connection.®

Pace bowlers depend on speed to get a Batsman out, whereas spin bowlers

depend on the degree of tum of the ball.*

Most pace bowlers are medium-fast to fast in top-level cricket. In general,

bowlers of this type are described as "fast” or "fast-medium™.”

Cricket bowlers depend on a bowling method known as spin bowling fo
release the ball slowly with the possibility of a sharp deflection after it

bounces 8

The kinetic chain or kinetic link principle provides both the framework for
understanding and analyzing human movement pattems as well as the

rationale for the utilization of exercise conditioning and rehabilitation
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programs that emphasize the entire body, despite a target joint or anatomical

structure being injured.”

The kinetic link principle describes how the human body can be considered

in terms of a series of interrelated links or segments.®

The kinetic chain mechanism involves a coordinated series of motions that
begin from the floor and progress up through the legs, hips, trunk, shoulder,

arm, wrist, and fingers before the ball is finally released.®

The muscles and joints of the trunk, scapulothoracic, scapulochumeral, and

distal arm segments make up the upper extremity kinetic chain.

The lower extremity kinetic chain involves the interconnected system of
joints and muscles in the lower limbs, including the foot and ankle, lower leg,
knee, thigh, and hip. These segments work together to facilitate movement

and force production. ™

Movement of one segment affects segments both proximal and distal to the

first segment. '

The upper extremity and trunk work together as a series of suggested
linkages, with each region depending on the others to function efficiently.
Dysfunction in any of these linkages can lead to movement impairments or
compensatory patterns that may result in pain or injury. By identifying and
addressing dysfunction in these linkages, it may be possible to improve

movement efficdency and prevent pain or injury. ™

In both pace and spin bowding, the kinetic chain mechanism is an important

component of the bowling motion. It describes how various muscle groups in




the body are sequentially activated so that they can combine to provide the

most force and power possible during the bowling action.

The kinetic chain mechanism involves a coordinated series of motions that
begin from the floor and pregress up through the legs, hips, trunk, shoulder,

arm, wrist, and fingers before the ball is finally released.’

The kinetic chain mechanism is used by pace bowlers to produce speed and
power throughout their bowling motion. They use a prolonged run-up and a
delivery stride that starts with a powerful push-off from the ground, creating
momentum that is then transmitted up the legs. hips. trunk, and shoulder to
the arm. The ball is subsequently launched with maximal power and speed
using the arm, while the required spin and direction are provided by the wrist

and fingers.1

The kinetic chain mechanism is used by spin bowlers to provide spin and
variation in their deliveries. They use a shorter run-up and a delivery stride
that involves a hip and trunk rotation to create momentum that is then
transmitted up the shoulder and into the arm. The wrist and fingers then offer
essential control and direction while the arm is employed to deliver the ball

with the most spin and variation.'

Chop and lift exercises are commonly used in the rehabilitation and
conditioning of athletes, particulardy in sports that require strong and
explosive movements, such as cricket. These exercises involve a
combination of rotational and axial movements, which can help improve the

strength and coordination of the trunk, hips, and upper body. '™




In terms of their effects on bowlers, chop and lift exercises can help improve
the kinetic segments involved in the bowling action. The kinetic chain involves
a sequence of movements that start from the legs and move upwards through
the hips, trunk, shoulder, and arm, ultimately leading to the release of the
ball. Proper sequencing and coordination of these movements are essential

for generating maximal velocity and accuracy in the delivery of the ball."

Chop and lift exerdses can help improve the kinetic segments involved in
the bowling action by improving the strength and coordination of the muscles
involved in these movements. For example, the chop exercise involves a
chopping motion with the arms and upper body, which can help improve
rotational power and stability in the trunk and hips. The lift exercise involves
a lifting motion with the arms and upper body, which can help improve

shoulder strength and coordination.*

The movements of the chop and lift are multi-planar (three-plane), requiring
the arms, shoulders, torso, hips, and legs to move In a diagonal and spiral
pattern. It is possible to practice the exercise while standing, sitting, or half-
ImﬂrE:Iing_2 The chop and lift patterns are applications of the upper extremity

diagonals that involve the use of bilateral upper extremities. s

The chop and lift patterns of bilateral upper extremity proprioceptive
neuromuscular facilitation (PNF) have a long history in rehabilitation. When
the PNF chop and lift pattemns are combined with the half kneeling and tall
kneeling postures, the clinician may link the gap between low-level patterns
and postures (rolling, crawling, creeping) and high-level, functional patterns

and postures (squatting, lunging. stepping, pushing, pulling). "




1.

NEED FOR STUDY

There is lack in study comparing how different bowlers respond to
different strength and conditioning programs, despite the significance of
this control for both performance and injury prevention. Filling this gap,
this study looks at how chop and Iift workouts affect bowlers’ pace and
spin, as they are known to target different parts of the kinetic chain.

By evaluating how chop and lift exercises affect kinetic chain control and
power in pace and spin bowlers, this research will offer valuable insights

into optimizing training protocols.




1. To find the effects of chop and lift exercise on the kinetic chain control in

cricket bowlers.

2. To find the effects of chop and lift exercise on power in cricket bowlers.

OBJECTIVES OF THE STUDY

1. To find the effects of chop and lift exercises on kinetic chain control in
pace and spin bowlers using Upper Quarter Y Balance Test.
2. To find the effects of chop and lift exercises on power in pace and spin

bowlers using rotational medicine throwball test.




HYPOTHESIS

. Null Hypothesis (H01): There will be no significant effects of chop and
lift exercise on the kinetic chain control and power of pace bowlers.

. Null Hypothesis (H02): There will be no significant effects of chop and
lift exercise on the kinetic chain control and power of spin bowlers.

. Alternate Hypothesis (H1): There will be significant effects of chop and
lift exercise on the kinetic chain control and power of pace.

. Alternate Hypothesis (H1): There will be significant effects of chop and

lift exercise on the kinetic chain control and power of spin bowlers.




REVIEW OF LITERATURE

A study “Kinematic and kinetic comparison of baseball pitching among
various levels of development™ by Fleisig GS, Bamrentine SW, Zheng N,
Escamilla RF reported that Kinematic and kinetic comparison of baseball
pitching among various levels of development. It found that as pitchers
advance, their mechanics become more refined, leading to more efficient
and effective pitching motions. Youth pitchers often exhibit less optimal
mechanics and higher injury risk, while professional pitchers demonstrate
advanced technigues that enhance performance and reduce stress on the
arm. The study highlights the importance of proper mechanics and

training to improve pitching performance and minimize injury risks. ™

. A Study "The Chop and Lift Reconsidered: Integrating Neuromuscular

Principles into Orthopaedic and Sports Rehabilitation® authored by
Michael L. Vioight, Barbara J. Hoogenboom, and Gray Cook, published in
the Morth American Journal of Sports Physical Therapy, explores the
application of upper extremity bilateral PNF pattemns, spedfically the
"chop and lift," in orthopaedic and sports rehabilitation. The authors
emphasize the significance of transitional postures, such as half-kneeling
and tall-kneeling, in assessing core stability and identifying athletic
imbalances. These postures are designed to isolate movement
deficiencies by minimizing compensatory strategies typically used by the
legs. The commentary highlights the importance of reflex stabilization,
advocating for the integration of these pattems into rehabilitation

practices to enhance neuromuscular function and movement efficiency. '




3. A study “The Kinetic Chain Revisited: New Concepts on Throwing
Mechanics and Injury” by Chu S K, Jayabalan P, Kibler W B reported that
the biomechanics of the overhead throwing motion, focusing on the critical
role of the kinetic chain, which involves the coordinated action of body
segments from the legs to the arm. It highlights how disruptions in this
chain can lead fo inefficient throwing mechanics and increase injury risk,
particularly in the shoulder and elbow. The article also explores clinical
evaluation methods and management strategies for addressing abnormal

throwing mechanics and related injuries. '

4. A study “Compendium of Isckinetic in Clinical Usage and Rehabilitation
Technigues” by Davies G. J. et al. examines the role of proximal-to-distal
sequencing in how activating proxamal muscles (such as the core and
scapula) is crucial for facilitating proper movement in distal segments like
the shoulder and arm. This sequencing is fundamental for effective
rehabilitation and functional recovery. The study reviews various
isokinetic exercises and their application in clinical settings to improve

rehabilitation techniques.™

5. A study “The influence of lumbopelvic control on shoulder and elbow
kinetics in elite baseball pitchers” by Laudner Kevin G, Wong R, Mister K
et al. reported that the connection between lumbopelvic control and the
forces exerted on the shoulder and elbow during pitching in elite baseball
players. The research focuses on how the stability and control of the

lumbopelvic region, particularly involving the drive leg, affect shoulder




horizontal torgue and elbow valgus torgue—both critical factors in
reducing injury risk and improving performance. The study, which
included 29 elite pitchers, found that better control of the lumbopelvic
region is linked to improved throwing mechanics, potentially lowering the

likelihood of shoulder and elbow injuries.

. Astudy “Exploration of the ¥ Balance test for assessment of upper quarter
closed kinetic chain performance” by Richard B. Westrick reported that
the explores the need for reliable functional testing of the upper extremity
(UE) in sports rehabilitation, focusing on the Upper Quarter Y-Balance
Test (UQYBT). It involved thirty healthy college-aged participants (24
males and 6 females) from the United States Military Academy. The study
assessed the reliability of the UQYBT and its relationship with core
stability and UE function. Results showed that the UQYBT is a reliable
test for unilateral UE performance, with no significant differences between
dominant and non-dominant limbs. The findings suggest the UQYBT

could be a valuable clinical tool, though further research is needed. '

. A Study "Reliability and Validity of Medicine Ball Toss Tests as Clinical
Measures of Core Strength™ by Mallory A. Sell et al. investigates three
newly developed medicine ball toss tests (MBTs) designed to assess core
strength while minimizing the involvement of upper and lower extremities.
Involving 20 healthy, physically active participants, the study employed a

descriptive design with two testing sessions: the first included isokinetic

11




strength testing alongside the MBTs, while the second focused solely on
the MBTs. The results indicated strong test-retest reliability, with intraclass
comrelation coefficients (ICCs) ranging from 0.84 to 0.85, suggesting
consistent performance across trials. However, the study found a lack of
significant correlation between the MBTs and isokinetic strength
measures, raising questions about their validity as comprehensive
measures of core strength. The authors emphasize the need for further
research to refine the MBTs and explore modifications that could enhance
their validity, ultimately contributing to the development of effective clinical
measures for assessing core strength in athletic training and rehabilitation
settings. This research was published in the joumnal |sokinetic and

Exercize Science &

. A Study titled "Systematic Review and Meta-Analysis on Proximal-to-
Distal Sequencing in Team Handball," authored by Ben Serrien and Jean-
Pierre Baeyens, was published in the Jounal of Human Kinetics, volume
63, in 2018. This systematic review and meta-analysis examine the
coordination of joint motions during throwing in elite handball players,
specifically analysing a population that includes both male and female
athletes from various competitive levels, including national teams and
elite leagues. The findings reveal a consistent proximal-to-distal
sequencing that begins with pelvis rotation and progresses through trunk
rotation, trunk flexion, and shoulder movements. The authors highlight the

importance of these biomechanical insights for talent detection and

12




development, suggesting that understanding this sequencing can aid in

identifying athletes with high potential for performance.®

. A Study A segment interaction analysis of proximal-to-distal sequential
segment motion patterns authored by Carol A_, Putman at el. investigate
that Kinetic chain linkages refer to the interconnected system of joints and
segments in the body that work together to produce movement. This
concept is crucial in biomechanics and rehabilitation, as it highlights how
dysfunction in one area can affect overall movement patterns and lead to
injuries. The kinetic chain is categonized into open and closed systems,
with each segment—comprising bones, muscles, tendons, and
ligaments—playing a vital role in maintaining stability and facilitating
efficient movement. Understanding these linkages is essential for
developing effective rehabilitation strategies and training programs that

enhance performance while minimizing injury risk.®

13




METHODOLOGY

E niEiniulE =

* A randomized trial was performed on 42 cricket bowlers selected from
local cricket academy, Bhubaneswar, Odisha. Ethical clearance was
taken from the Institutional ethical committee of Abhinav Bindra Sports
Medicine and Research Institute (ABSMARI), Bhubaneswar prior to the
commencement of the study. The protocol ID for approval was ABS-IEC-
2023-PHY-008. The participants selected were within the age group of
16-25 years and had at least 2-3 years of bowling experience. The
purpesive sampling method was used. Cricket bowlers both right-handed
and left-handed. The players having any kind of recent injury, female
cricket bowlers, or PARQ score less than 7 were excluded from the study.

The sample were divided equally into 2 groups. (Pace and Spin)

Sample size was calculated in G-Power software using mean (91.63,84.51) and

standard deviation (9.7,5.4), effect size (0.906), alpha (0.05), power (0.8).25
MATERIALS USED

1. ¥ Balance Test Kit (3 wooden boxes 10 cm)

2. Medicine ball weighing (4 kg)

3. Measuring tape

4. Agility cones

5. Perormance recording sheet

14




6. HKettle bell weighing (2-8 Kgs)

7. Stopwatch (Mobile Application)

FIGURE 1: CONSORT 2010 Flow Diagram

Enrollment Assessad for eligibility (n=48)

Excluded (n=4)

+ Mot mealing inclusion criteria (n=4)
+ Declined to participate (n=0})

« Other reasons (n=0)

Randomized (n=42)

Allocation ]

L 4

Allocated to intervention (n=21}
+ Received allocated intervention (r=21)

« Did not receive allocated intervenfion
{give reasons) (n=0)

Allocated fo infervention (n=21)

+ Received allocated intervention (n=21)

+ Did not receive allocated internvention
{give reasons) (n=0)

Follow-Up

Lost to follow-up (give reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0) Discontinued intervention {give reasons) (n=0)

Analysis

Analysed (n=21)

Analysed (n=21)

+ Excluded from analysis (give reasons) (n=0) + Excluded from analysis (give reasons) (n=0]




PROCEDURE

An experimental study was undertaken at a local cricket academy,
Bhubaneswar. 42 parficipants were selected based on the inclusion and

exclusion criteria.

A brief demographic data of all the participants was obtained, written
consent was taken from all the participants. and the experimental protocol
was explained with its benefits and Precautions. The study duration was
G weeks which induded 12 sessions of expenmental protocol. 42
Participants, who cleared the Physical activity readiness questionnaire
(PARQ), and the inclusion criteria were divided to pace and spin groups
respectively depending upon their bowling pattern.

Both the groups underwent the same training regime i.e. chop and lift
exercise with kettlebell. Power and kinetic chain control were assessed
for each participant by rotational medicine ball throw test (RMBT) and
upper quarter Y-balance test (UQYBT) respectively. The UQYBT was
assessed for both dominant and non-dominant upper extremities. These
two outcome measures were assessed prior to the commencement of the
study and after 6 weeks.

There were no adverse events during the training sessions.

Chop and lift exercise: Exercises such chop and lift are innovative
methods to improve functional strength and core stability by imitating
commonplace movements. The lift is the opposite of the chop, lowering

weight from above the shoulder to the hip on the same side. The chop is

16




lifting a weight from a low position on cne side of the body to a high
position on the opposing side. These workouts are adaptable for varying
filness levels as they work several muscle groups, enhance balance,
and can be done with a variety of equipment. They are very helpful in
preventing injunes and addressing asymmetries in movement.

Setup for the Half Kneeling Chop and Lift Procedure:

1. Starting Position: Take a half-kneeling stance to start. This position
places one knee on the floor and the other foot flat on the ground in front
of you.

-To create a 90-degree angle at both knees, place your left foot flat in
front of you if your right knee is on the floor.

-Make sure your left foot is pointed forward and your right knee is
exactly beneath your right hip.

2. Kettlebell Position: - Beginning at the side of your body opposite the knee
on the ground, hold the kettlebell with both hands. For example, hold the
kettlebell with both hands on the left side of your bedy if your right knee
is bent.

3. The Execution Chop Motion: Chop Down

a. Throughout the exercise, keep your spine upright and your core
active.

b. Maintaining a straight arm position, rotate your torso to bring the
kettiebell diagonally across your body and near the front pocket
of your left hip.

c. Pay attention to starting the action from your hips and core as

opposed to only your arms.

17




d. Return With control and a straight spine, slowly move the

kettlebell back to the beginning position.
4. Lift Movement: -

a. Lift Up: - After finishing the chop, move on o the lift. Begin with the
kettiebell at your left hip. - Lift the kettlebell diagonally upwards
across your body towards the nght shoulder, maintaining your
arms straight and using your core for stability.

b. Return: - Lower the kettlebell back down to the starting position at
your left hip in a controlled manner.

5. Repetitions: -

a. 1.8to 10 repetitions should be done for each side, switching the
kneeling leg after each repetition.

b. Make sure that movements are executed with control and

appropriate form to optimize advantages and reduce the chance

of harm.

HEUEL E CHOF ARND LFT 10 FLTEE 'WITTH ERTTLE BhiL 1R AL EP LS PO T




CHOP AND LIFT EXERCISE:

Week 1-2: 12 repetitions, 3 sets, 4 kg kettlebell
Week 3-4: 12 repefitions, 3 sets, 6 kg kettlebell

Week 5-6: 12 repetitions, 3 sets, 8 kg kettlebell

(Dosage: 6 weeks, 2 daysiweek, 40 minutes/day, 15-20 seconds rest between
sels, and 1-minute rest between exercises)

Warm-up and cool down were performed each for 10 minutes.

Increase the weight of the kettlebell gradually as the athlete progresses and
becomes stronger and more comiortable with the exercise.

TABLE 1: Dosage and list of exercises

OUTCOME MEASURES:
1. Upper Quarter Y-Balance Test:

L

Starting Position: The individual starts in a push-up position, with
their feet no more than twelve inches apart. The hands should be
immediately below the shoulders.

Reaching Directions: The patient exerts maximal effort and
reaches with one hand in three distinct directions: Medial (facing
the body), Superclateral (upward and outward) and inferolateral
(downward and outward).

Recording Distances: The distance reached in each direction is

recorded. Each subject is given three practice trials to familiarize
themselves with the test.
Inal Execution: Following practice, the subject takes the test. with

the average of three trials in each direction used for analysis.
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# Total Excursion Score: The sum of the distances travelled in each

of the three directions determines the total reach distance.

« Normalization: A composite score is computed by multiplying the
total excursion distance by three times the upper limb length in
order to adjust for limb length. With the use of this technique, upper
extremity mobility and stability may be evaluated in a closed kinefic

chain fashion.

(B S FERBOLATERAL

|FIGURE } : UBPER QU ARTER Y-BALNNCE TEST | LG ET)

. Fotational Medicne Ball Throw Test:

» Stand perpendicular to the start line in a pitching or hitting stance.

* Hold the medicine ball with both hands, with the back hand on the
back of the ball and the front hand under it.

« [Draw the ball back, keeping it between your waist and chest with only
a slight bend at the elbows.

* In one moticn, fling the ball up and forward at a 45-degree angle. You
are encouraged to fall forward over the line after releasing the ball to
maximize distance.

+« Perform 3 attempts, with the best result recorded.

20




Scoring: Measure the distance from the starting line to where the ball

first lands, recording to the nearest foot. The best of 3 throws is the

final score.

FIGURE 4: ROTATIONAL MEDNTNE BALL THROMW TEXT (HMET)
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STATISTICAL ANALYSIS

Statistical analysis was performed using SPSS statistical package of social
sciences version 25. The normality of the data was found using Shapiro-Wilk test
which showed that the data were normally distributed. Descriptive analysis was
done while performing interferential stafistics using mean and standard
deviation. Interferential statistics was done within and between groups using
paired-t test and unpaired-t Test respectively. The level of significance (p-value)

was kept at s0.05.
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RESULTS

The study sample comprised 42 participants ranging in age from 16 to 25 years.
Demographic and baseline data are presented in TABLE 2. The distribution of
data for the pace and spin groups was found to be normal (p>0.05). GRAPH 1
provides a visual representation of the demographic charactenistics of both

groups.

VARIABLES PACE SPIN P-VALUE
AGE [YEARS) 20.47 20.42 =0.05
HEIGHT (CM) 166 166.95 =0.05
WEIGHT [KG) B2 61.85 =0.05

UQYBT D PRE (CM) | 113.13 108.74 >0.05

UQYBT ND PRE (CM)| 103.54 96.64 >0.05
RMBT PRE (Meter) 7.59 6.98 >0.05

TABLE 2: DEMOGRAPHIC AND PRE-INTERVENTION DATA

GRAPH 1: DEMOGRAPHIC DATA
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In a within-group analysis comparing pre- and post-intervention results of the

upper quarter Y-balance test on the dominant side, both the pace and spin

groups demonstrated a statistically significant difference (p<0.05). These

findings are detailed in TABLE 3 and visually represented in GRAPH 2.

GROUP PRE [POST MEAN DIFFERENCE | P-VALUE

PACE 113.13] 1x3.27 10.14|<0.05*

SPIM 108.74] 119.37 10.63|<0.05*
TABLE 3: WITHIN GROUP ANALYSIS OF UOYET_D

GRAPH 2: WITHIN-GROUP ANALYSIS

OF UQYBT_D
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In a within-group analysis of pre- and post-intervention performance on the upper

guarter Y-balance test for the non-dominant side, both the pace and spin groups

exhibited a statistically significant difference (p<0.05). These resulis are

presented in TABLE 4 and illustrated in GRAPH 3.




|GROUP |PRE POST MEAN DIFFERENCE |P-VALUE

PACE 103.54| 113.41 9.87|<0.05*

SPIN 96.64| 10898 12.34[<0.05*
TABLE 4: WITHIN GROUP ANALYSIS OF UGYBT ND

GRAPH 3: WITHIN-GROUP ANALYSIS

OF UQYBT_ND
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In the within-group analysis of pre- and post-intervention results for the rotational
medicine ball throw test, both the pace and spin groups demonstrated

statistically significant differences (p<0.05). These findings are summarized in

TABLE 5 and depicted in GRAPH 4.

GROUP PRE [poST MEAN CHFFERENCE | P-VALUE

PACE 7.549 8.7 1.2|<0.05*

SPIM .98 B.14 1.16|<0.05*
TABLE 5: WITHIN GROUP AMALYSIS OF RMBT




GRAPH 4: WITHIN-GROUP ANALYSIS

OF RMBT

B

B

i

)

- PRE POIST
NEPALCE 7.59 g9
B5PIN 5.98 E.14

BpacE MSPIN
FIGURE &

The between-group comparison of post-intervention results for the upper
guarter Y-balance test on both the dominant (Graph 5) and non-dominant sides
(Graph 6) showed no stafistically significant difference (p>0.05) between the
pace and spin groups. However, the rotational medicine ball throw test (Graph
7) indicated a statistically significant difference (p<0.05) between pace and

spin groups, as presented in TABLE 6.

FACTOR GROUPS |PRE DATA|POST DATA | MEAN DIFFERENCE |P-VALUE
PACE 113.13 123.27 10.14
VQYeTD o 108.74 119.37 063 0%
LaYET N |PACE 103.54 113.41 81| .
SPIN 96.64 108,98 1234
PACE 759 2.79 1.2%
RMET 0.05*
SPIN .08 B4 18]
TABLE 6: BETWEEN GROUPS ANALYSES OF MEAN DIFFERENCES




GRAPH 5: BETWEEN GROUPS
COMPARISON OF UQYBT_D
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GRAPH 6: BETWEEN GROUPS
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GRAPH 7: BETWEEN GROUPS
COMPARISON OF RMBT
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The within- and between-group comparnsons demonstrated that both groups

improved in kinetic chain control and power, as measured by the upper quarter

Y-balance test and the rotational medicine ball throw test. Howewver, when

comparing the mean differences in the rotational medicine ball throw test

between groups, the pace group showed a greater mean difference between

pre- and post-intervention values than the spin group, indicating that the pace

group achieved more significant gains in this test. In contrast, the upper quarter

Y-balance test for both the dominant and non-dominant sides revealed no

statistically significant difference between the groups, suggesting that the pace

and spin groups experienced similar improvements in this area.




DISCUSSION

This study examined the effects of chop and lift exercises on kinetic chain control
and power in cricket bowlers, offering valuable insights into the training

adaptations of both spin and pace bowlers.

The intervention involved a six-week regimen of kettlebell chop and lift exercises,
with outcomes measured through the upper quarter ¥ balance test and the
rotational medicine ball throw test. While the between-group results indicated no
significant differences (p=>0.05) for upper quarter Y-balance test and statistically
significant difference (p<0.05) for rotational medicine ball throw test, the within-
group analyses revealed significant improvements (p<0.05), highlighting the

effectiveness of the intervention.

The kinetic chain was a crucial concept in understanding athletic performance,
particularly in sports like cricket, where complex movements are involved. It
refers to the interconnected groups of body segments, joints, and muscles that
work together to produce movement. In cricket, efficient kinetic chain function is
essential for actions such as bowling, batting, and throwing, where energy
transfer from the ground through the body fo the ball is vital for performance.
Effective energy transfer is fundamental to maximizing performance in cricket.
Any inefficiencies or "leaks® in the kinetic chain—such as excessive movement

or instability—can result in decreased power output and increased injury risk.

The significant improvement in the rotational medicine ball throw test among
pace bowlers indicated that kettlebell chop and lift exercises were particularly
effective in developing the explosive power required for high-velocity bowling.
This finding aligns with the work of Fleisig et al. {1999), who highlighted the

it




importance of explosive strength for generating the substantial force required in
sports like baseball pitching, a demand that parallels the requirements of pace
bowling. The focus of the chop and lift exercises on rotational stability and core
engagement, especially in a half-kneeling position, likely enhanced the body's
ability to efficiently produce and transfer force—key elements for optimal pace

bowling performance. ™®

The effectiveness of these exercises in enhancing rotational power was
reinforced by evidence showing the crudial role of proximal-to-distal sequencing
in athletic movements. Kibler (1994) emphasized that this sequencing is vital for
efficient force generation in sports. In this study, the focus on core stability and
rotational force generation in a half-kneeling position likely improved

performance in rotational tasks, which are essential for cricket bowlers. '®

The lack of significant differences in the upper quarter Y-balance test suggested
that chop and lift exercises enhanced balance and stability similarly for both pace
and spin bowlers. This finding aligned with research indicating that balance
exercises can effectively improve upper body stability across various athletic
groups. The absence of varying results between the interventions suggested that

both methods similarly affected balance, independent of the bowling style. ™

Overall, this study's findings suggested that, although the comparison between
spin and pace bowlers did not yield significant differences, the within-group
improvements indicated that both types of bowlers benefited from the kettlebell
exercises. This aligned with previous research that emphasizes the role of
strength and conditioning in enhancing athletic performance through improved

kinetic chain function and stability.




The significant within-group improvements observed in the upper gquarter
balance test and the rotational medicine ball throw test suggested that the chop
and lift exercises effectively enhanced both balance and power. These outcomes
are critical for bowlers, as balance is essential for maintaining proper technigue
during delivery, and power is crucial for achieving higher bowling speeds and

greater accuracy. ="

The results of this study underscored the importance of incorporating specific
strength and conditicning exercises, such as kettlebell chop and lift movements,
into the training regimens of cricket bowlers. By improving kinetic chain control
and power, coaches can help athletes enhance their performance while
potentially reducing the risk of injury. This approach aligned with current best
practices in sports science, which advocate for a comprehensive training

strategy that addresses both strength and functional movement patterns. 24

The study demonstrated that both groups improved in kinetic chain control and
power, as evidenced by significant changes in the upper quarter Y-balance test
(p<0.05) and the rotational medicine ball throw test (p<0.05).However, when
comparing the mean differences in the rotational medicine ball throw test
between groups, the pace group showed a greater mean difference between
pre- and post-intervention values than the spin group, indicating that the pace
group achieved more significant gains in this test (p<0.05). In contrast, the upper
gquarter Y-balance test for both the dominant (p>0.05) and non-dominant
(p=0.05) sides revealed no statistically significant difference between the
groups, suggesting that the pace and spin groups experienced similar

improvements in this area.
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CONCLUSION

In conclusion, the experimental study highlights the effectiveness of kettlebell
chop and lift exercises in improving kinetic chain control and power in cricket
bowlers. While the lack of significant differences between groups may suggest
that both spin and pace bowlers respond similarly to the training intervention, the
within-group improvements point to the potential benefits of targeted strength
training. Future research could explore the long-term effects of such

interventions and their impact on competitive performance in cricket.

LIMITATIONS

1. The study exclusively involved male cricket bowlers to control for
physiological differences between genders.

2. The study did not include a control group that did not undergo any
intervention. Including a control group could help isolate the effects of the
chop and lift exercises from other factors that could influence the results.

3. The sample size of 42 male participants may limit the applicability of the

findings to larger populations or to female cricketers.
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FUTURE SCOPE

Future research could benefit from extending the duration of interventions
to better understand the long-term impacts of chop and lift exercises on
cricket bowlers’ performance and injury prevention.

Including a more diverse participant group, such as female bowlers and
those with different injury histories, could offer a broader perspective on
how chop and lift exercises affect various individuals.

Adding more performance and biomechanical assessments could provide
a deeper insight into how chop and lift exercises influence kinetic chain
control and power.

Comparative studies could evaluate how chop and lift exercises stack up
against other strength and conditioning programs to identify the most
effective strategies for improving performance and minimizing injury risk

in cricket bowlers.
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SUMMARY

The study investigated how a structured training program featuring chop and ift
exercises affected male cricket bowlers, both pace and spin types. Spanning six
weeks, the program included 12 sessions where parficipants performed

kettiebell exercises aimed at boosting their power and kinetic chain control.

Forty-bwo male bowlers were chosen based on specific criteria, and their
performance was assessed with two main tests: the rotational medicine ball
throw test (RMBT) for power and the upper quarter Y-balance test (UQYEBT) for

kinetic chain contral in both dominant and non-dominant ams.

The results showed that both pace and spin bowlers improved their performance
metrics significantly, with pace bowlers making more notable gains in the RMBT.
However, no significant differences were found in the UQYBT scores between
the two types of bowlers, suggesting that both groups expenenced similar
improvements in kinetic chain control. Overall, the study concluded that the
training program was effective in enhancing the athletic performance of the
participants, suggesting that such exercises could be beneficial in cricket training

regimens.
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ANNEXURE:1
CONSENT FORM

| , aged ___ years, confirm that | have undersicod about

plyometric and high intensity interval training procedure and its potential benefits
on athletes as explained by Deepesh Gurjar and is as mentioned in his study
which is taking place under the guidance of Dr. Asifuzzaman Shahriyar Ahmed
(PT), Associate professor, Abhinav Bindra sports medicine and research institute
(ABSMARI) and, co-guidance of Dr. Gayaftri Upasana Acharya (PT), Assistant

Professor, ABSMARIL.

| understand that my participation is voluntary and I'm free to withdraw at any

time, without giving any reason.
| understand that confidentiality will be maintained.

| voluntarily agree to and give my consent to be a part of the above-mentioned

study.

Signature Date




ANNEXURE:2

ASSESSMENT FORM
Name: Dominant hand:
Age/Gender: Type of bowler:
Height: Weight:

Pre- and post-intervention data:
1.Upper Quarter Y-Balance Test (UQYBT) (in centimetres)

TRAIL Upper Quarter ¥-Balance Test (UCYBT)
hedial Supero-lateral Infero-lateral
TRAIL 1
TRAIL 2
TRAIL 3

2 Rotational Medicine Ball Throw Test (in meters)

TRIALS Pre-Intervention Post-Intervention

Trial 1

Trial 2

Trial 3

Final (Highest)
score

Physical Activity Readiness Questionnaire:
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ICE INSTUTIONAL ETHICAL COMMITTEE
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ANNEXURE

MASTERCHART
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