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Abstract
Background: Fast bowling in cricket demands a combination of strength,

endurance, and explosive power. To enhance performance and prevent
injuries, effective training programs are essential. Foundation training and
Total Resistance Exercise (TRX) Suspension Training have been widely used
to improve physical fitness, but their comparative effects on fast bowlers
remain underexplored.

Objective: To determine the effects of Foundation Training and TRX
Suspension Training on endurance, strength, and power in fast bowlers.
Methodology: A randomized clinical trial was conducted with 44 fast
bowlers who were randomly assigned to two groups: Group A (Foundation
Training) and Group B (TRX Suspension Training). Both groups
participated in an 8aveek training program. Pre- and posttraining
assessments were conducted to measure endurance, strength, and explosive
power using the 1RM biceps curl, medicine ball throw, and push-ups. Data
analysis was performed using the Mann-Whitney U test and Wilcoxon
signedrank test.

Results: Both groups showed significant improvements in endurance,
strength, and power (p < 0.05). However, Group B (TRX Suspension
Training) demonstrated significantly greater improvements in explosive
power, particularly in the medicine ball throw (p = 0.000). No significant
difference was observed between the two groups in push-ups or the I1RM
biceps curl (p > 0.05).

Conclusion: TRX Suspension Training was more effective than
Foundation Training in enhancing explosive power, making it a valuable
training tool for fast bowlers. Both methods were effective in improving
endurance and strength, contributing to better performance and injury
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prevention in fast bowlers.

INTRODUCTION

Among the various skills required in cricket, fast
bowling is probably the most extreme one. To get
to the speed of more than 140 km/h (87 mph) it
takes a lot of physical strength, quickness,
stamina and also a great deal of skill(1).
Performance of a fast bowler is influenced by a
number of key factors like physical fitness,
bowling style, mental strength, and match
awareness (2).Furthermore, they need the agility
to make adjustments based on pitch conditions
and different styles of play (3).

Fast bowlers as well as other athletes need a full
training program consisting of the attributes of
the bowler's Strength, Power, Endurance,
Flexibility, and Coordination (the attributes) in
order to improve their performance and at the
same time to reduce injury risks (4). In the last
few years, specific training techniques like Total
Resistance Exercise (TRX) Suspension Training
have gained a lot of fans among fast bowlers.
These training practices focus on the muscle
strengthening and core stability development at
the same time (5).

Foundation exercises help one develop the basic
strength and conditioning required for sports
performance. For fast bowlers, these activities
serve as the cornerstone of their fitness regimen,
designed to enhance overall muscular endurance
and core strength as well as improve flexibility all
vital fast bowling attributes (6) (7).

While the basis of the strength exercises is regular
weight lifting, TRX Suspension Training is a
fresher and more adaptable way of developing the
strength, power, and stability necessary for fast
bowling (8).One of the outstanding features of
TRX Suspension Training is its impact on core
stability. For fast bowlers, this is exceedingly
important since they have to control every single
part of their bowling action (9).TRX Suspension
Training incorporates a large variety of exercises
that cover all the main muscle groups involved in
fast bowling, which are legs, core, shoulders and

arms (10).

Training with TRX also helps increase mobility
and coordination which is also important for fast
bowlers since they need to be able to move
around the field and off it quickly and fluidly
(11).The ability of a fast bowler to perform at an
optimal level is influenced by endurance and how
well the bowler can sustain high-intensity
activities over longer durations, especially
throughout longer spells (12).TRX Suspension
Training is mainly concerned with training the
core muscles (13).

When a fast bowler delivers the ball, the bowler’s
core needs to be tight to assist with keeping
proper posture and alignment (14). Another
significant advantage of TRX Suspension
Training is improving muscular endurance
(15).Squats, lunges, push-ups, and rows are some
of the TRX training exercises that target large
muscle groups and at the same time, muscular
endurance is increased (16).The backbone of fast
bowling that is effective is strength and power. A
fast bowler needs to create a huge force in a very
quick time, which will allow him to throw the
ball at high speeds and yet control it and aim
accurately (17).

The lower body is the base of the fast bowler's
delivery. The legs, hips, and glutes, which are the
main parts of the lower body, particularly give the
necessary power to drive the bowler's body
forward and thus, speed up the whole bowling
action (18).The upper and lower body are linked
via the core muscles during the delivery stride,
which is crucial for fast bowlers. The ability to
pass energy from the legs to the upper body relies
on a powerful and solid core (19).(20).The upper
body, mainly the shoulders, arms, and chest, is
very significant in the bowling action. The power
generated through the arms and shoulders gets
frequently to the bowl's speed and accuracy
(21).The primary muscles responsible for
directing and controlling the ball’s speed are the
strong shoulder muscles (22).

The principle that lies at the very heart of
foundation exercises is that the compound
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movements should be used—these are exercises
that work more than one muscle group at the
same time (23).For quick bowlers, compound
workouts are the main and basic methods to
increase the power required to make their
bowling action explode. Moreover, these
workouts simulate the fast bowling functional
movements, thereby increasing the strength
transfer to sport directly (24).

The research titled "Comparative Effects of
Foundation and Total Resistance Exercise
Suspension Training on Endurance, Strength,
and Power in Fast Bowlers," mainly focused on
changing the performance and injury prevention
of fast bowlers through specific training methods.
Total Resistance Exercise (TRX) suspension
training, which consists of bodyweight exercises
on an unstable surface, is to boost dynamic
strength and stamina by engaging several muscle
groups at the same time.

Methodology

This randomized clinical trial was conducted at
Azhar Ali Academy, Lahore, over a period of 10
months following approval of the research
synopsis. The sample size was calculated using
G*Power software, with muscular strength as the
outcome measure, resulting in an initial sample
size of 40 participants. After accounting for a
10% attrition rate, the required sample size was
adjusted to 44 participants, with 22 participants
allocated to each group. A non-probability
convenience sampling technique was used to
recruit eligible participants. Both male and
female cricket fast bowlers aged 18-30 years were
included if they engaged in physical activity two
to three times per week, had at least six months
of cricketplaying experience, demonstrated

Results
Table 4. 1 Descriptive statistics of age and BMI

adequate range of motion (ROM) at the
shoulder, hip, and knee joints, and had a body
mass index (BMI) between 18.5 and 25.5 kg/m?.
Participants ~with  musculoskeletal injuries,
including sprains, strains, or ligamentous
injuries, those participating in other physical
training programs, and those taking medications
that could affect physical performance were
excluded. Following recruitment, participants
were randomly allocated to two groups using a
computer-generated  randomization = method.
Group A received foundational exercise training
designed to improve muscular endurance,
strength, and power, whereas Group B received
total resistance exercise (TRX) suspension
training with similar training objectives. The
study employed a single-blinded design in which
the outcome assessor was blinded to group
allocation. OQutcome measures included the one-
repetition maximum (1RM) biceps curl test to
assess upper-body muscular strength, the
medicine ball throw test to evaluate upper-body
power and explosiveness, and the push-up test to
assess upper-body muscular endurance. Outcome
assessments were conducted at the relevant
measurement intervals according to the study
protocol. Data were entered and analyzed using
IBM SPSS Statistics for Windows, version 25.
Descriptive statistics were used to summarize the
participants'  characteristics and  outcome
measures. The normality of the data was assessed
using the Shapiro-Wilk test. As the data were
analyzed using non-parametric methods, the
Mann-Whitney U test was employed to compare
outcomes between the two independent groups at
the respective assessment intervals. Statistical
significance was set at p < 0.05.

Variables Group A Group B
Mean (SD) Mean (SD)

Age (years) 24.40+3.36 25.40+3.66

BMI (kg/m?) 23.04+.77 23.21+.51
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In table 4.1 the data shows the comparison of age
and BMI between two groups, A and B. Group A
has a mean age of 24.40 years with a standard
deviation of 3.36, while Group B has a mean age

Table 4. 2 Gender distribution of group A and B

of 25.40 years with a standard deviation of 3.66.
In terms of BMI, Group A has a mean of 23.04
kg/m? (SD = 0.77), while Group B has a mean
BMI of 23.21 kg/m? (SD = 0.51).

Variable Group A Group B
Gender Male 17 14
Female 5 8
Total 22(100%) 22(100%)

In table 4.2 data shows the gender distribution
between two groups, A and B. In Group A, there
are 17 males and 5 females, making up a total of
22 participants (100%). In Group B, there are 14
males and 8 females, also totaling 22 participants

(100%).

Table 4. 3 Study groups

The study consists of two groups: Group A,
which received Foundation Exercise Training,
and Group B, which received Total Resistance
Exercise Suspension Training. Both groups have
an equal number of participants, with 22
individuals (50%) in each group. In total, the
study includes 44 participants, representing

100% of the sample.

Table 4. 4 Test of normality

The results of the Shapiro-Wilk test for normality
show that all three variables 1RM Biceps Curl,
Medicine Ball Throw, and Push-ups—are not
normally distributed. For the 1RM Biceps Curl,
the Shapiro-Wilk statistic is 0.946 with a p-value
of 0.038, indicating non-normality. Similarly, the
Medicine Ball Throw had a statistic of 0.950 with
a p-value of 0.004, and the Push-ups data showed
a statistic of 0.927 with a p-value of 0.008, both
also suggesting non-normality. Since all the p-
values are less than 0.05, the data for each of
these variables does not follow a normal
distribution.

Table 4. 5 Mann-Whitney u test between groups analysis of pre 1RM, medicine ball throw and push-ups

Variables Groups No Mean Rank z-value P value

Pre-1 RM biceps curl Group A 22 21.61 -463 .644
Group B 22 23.39

Pre Medicine ball throw Group A 22 22.43 -036 971
Group B 22 22.57

Pre-Push ups Group A 22 23.00 -262 193
Group B 22 22.00

The results of the Mann-Whitney U test for the
variables are as follows: Pre-1RM Biceps Curl:
Group A has a mean rank of 21.61, while Group
B has a mean rank of 23.39. The zvalue is -0.463
and the p-value is 0.644, indicating that there is
no statistically significant difference between the
two groups for this variable. Pre-Medicine Ball
Throw: Group A has a mean rank of 22.43, and

Group B has a mean rank of 22.57. The zvalue is
-0.036 and the pwvalue is 0.971, showing no
statistically significant difference between the
groups. Pre-Push-ups: Group A has a mean rank
of 23.00, while Group B has a mean rank of
22.00. The zvalue is -0.262 and the p-value is
0.793, which again shows no statistically
significant difference between the two groups.
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Table 4. 6 Mann-Whitney u test between groups analysis of post 1IRM, medicine ball throw and push-ups

Variables Groups No Mean Rank z-value P value

Post-1 RM biceps curl Group A 22 23.61 -580 .562
Group B 22 21.39

Post Medicine ball throw Group A 22 14.59 -4.098 .000
Group B 22 30.41

Post-Push ups Group A 22 26.05 -1.861 .063
Group B 22 18.95

The results of the Mann-Whitney U test for the
post-intervention variables are as follows: Post-
1RM Biceps Curl: Group A has a mean rank of
23.61, while Group B has a mean rank of 21.39.
The zvalue is -0.580 and the p-value is 0.562,
indicating no statistically significant difference
between the two groups, as the p-value is greater
than 0.05. Post-Medicine Ball Throw: Group A
has a mean rank of 14.59, and Group B has a
mean rank of 30.41. The z-value is -4.098 and the

p-value is 0.000, showing a statistically significant
difference between the two groups, as the p-value
is less than 0.05. Group B performed better in
this test. Post-Push-ups: Group A has a mean
rank of 26.05, while Group B has a mean rank of
18.95. The zvalue is -1.861 and the p-value is
0.063, indicating no statistically significant
difference between the two groups, as the p-value
is greater than 0.05.

Table 4. 7 Wilcoxon sign rank test within group A analysis

Variables Foundation exercise training

Mean St. Dev Z value P value
Pre: 1 RM biceps curl 43.00 2.20 4211 .000
Post: 1 RM biceps curl 51.27 2.60
Pre: Medicine ball throw 4.29 .15 -4.192 .000
Post: Medicine ball throw | 4.77 23
Pre: Push ups 12.72 1.54 -4.268 .000
Post: Push ups 18.63 1.70

Table 4.7 presents the results of the Wilcoxon
signed-rank  test effects of
foundation exercise training within Group A.
Statistically ~ significant  improvements
observed across all measured variables following
the intervention. The 1RM biceps curl increased
from a mean of 43.00 kg to 51.27 kg (Z = -4.211,
p =.000), indicating enhanced muscular strength.
Similarly, performance in the medicine ball

analyzing the

were

throw improved from 4.29 m to 4.77 m (Z = -
4.192, p = .000), suggesting gains in upper body
power. Push-up repetitions rose from a mean of
12.72 to 18.63 (Z = -4.268, p = .000), reflecting
increased muscular endurance. These results
demonstrate that foundation exercise training
had a significant positive impact on strength,
power, and endurance in Group A.

Table 4. 8 Wilcoxon sign rank test within group B analysis

Variables TRX Suspension Training
Mean St. Dev Z value P value
https://ijournalar.com | Ghaffar et al., 2026 | Page 1506
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Pre: 1 RM biceps curl 43.27 2.11 -4.215 .000
Post: 1 RM biceps curl 50.86 2.33

Pre: Medicine ball throw 4.29 17 -4.137 .000
Post: Medicine ball throw 5.25 .35

Pre: Push ups 12.59 1.62 -4.218 .000
Post: Push ups 17.63 1.49

Table 4.8 summarizes the Wilcoxon signed-rank
test results for Group B, which underwent TRX
Suspension Training. The data show statistically
significant improvements across all performance
variables after the intervention. The mean 1RM
biceps curl increased from 43.27 kg to 50.86 kg
(Z=-4.215, p = .000), reflecting gains in muscular
strength. Upper body power, as measured by the
medicine ball throw, improved from 4.29 m to
5.25 m (Z = -4.137, p = .000). Additionally, push-
up performance rose from 12.59 to 17.63
repetitions (Z = -4.218, p = .000), indicating
enhanced muscular endurance. These results
confirm that TRX Suspension Training had a
significant positive effect on strength, power, and
endurance in Group B.

Discussion

The study was intended to compare the outcomes
of Foundation Training and Total Resistance
Exercise (TRX) Suspension Training on
endurance, strength, and power among fast
bowlers. In the baseline findings, there were no
significant differences between the two groups in
the 1RM biceps curl, medicine ball throw, and
push-ups (p > 0.05) and thus we concluded that
the two groups were similar in terms of strength,
power, and endurance during the baseline
(25).Olivier et al. (2022) studied the effect of core
stability and strength endurance on adolescent
cricket fast bowlers, specifically using Foundation
training (26).According to the investigation, TRX
training  enhanced the  parameters in
consideration with improvements spanning

between 8 to 15 % concerning endurance, power
and strength (25).

Pancar et al. (2021) focused on the effects of TRX
suspension  training on young, sedentary
individuals and found significant improvements
in physical capacity, including endurance and
strength. The research reported a rise in
endurance and total fitness of 10-12%. The
enhancements met a p-value of below 0.05
(27).Joseph et al. (2021) studied core stabilization
training for cricketers and its impact on
endurance and balance. The findings indicated
that there were very noticeable enhancements in
core stability, toughness, and reaching of balance,
especially in the case of the bowlers.

Conclusion

In conclusion, both TRX Suspension Training
and Foundation Training significantly improve
endurance, strength, and power in fast bowlers.
However, TRX training was particularly effective
in enhancing explosive power, especially in
exercises like the medicine ball throw. While
Foundation Training excelled in improving core
stability and endurance, TRX offered a more
comprehensive  benefit, impacting  overall
strength and explosive performance.
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