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Abstract

Introduction: The focus on grip strength across different sports is essential for the optimal performance
of athletes. This study was conducted to analyze the grip strength across four groups of athletes i.e
calisthenic athletes, power lifters, bodybuilders and boxers.

Methodology: Forty-eight participants were recruited using convenience sampling and grip strength and
anthropometric measurements were taken of those who met the inclusion criteria of an athlete being an
active one and belonging to the age group of 17-45 years and the exclusion criteria being an athlete who
is not amongst the categories, not training for >1 month or has a history of injury in < 4 months. The
correlation and significance between grip strength and other parameters were established using
descriptive and inferential statistical methods.

Results: There was a significant difference between the mean grip strengths of the skill-based regimen
and free weights regimen (t-value=2.05), and it was found that the free-weights-based training regimen
was superior to the skill-based bodyweight training in improving grip strength. There was a statistically
weak positive correlation between grip strength and body composition (p<0.39), a very weak correlation
with age (p=0.06) and training experience (p=0.12).

Conclusion: Athletes focusing on skill-based training should incorporate free-weight training in their
regimen for improved performance. The body composition of an athlete has a direct effect on grip
strength. Free-weight training may also be employed clinically for rehabilitation.

Keywords: Athletic science, grip strength, hand-grip dynamometer, rehabilitation, sports medicine,
sports physiotherapy

Introduction

Grip strength is a measure of muscular strength or the maximum force/tension generated by
forearm muscles. It is described as the force applied by the hand to hold on, pull on, or
suspend objects in hand [* 2, Bodybuilding, powerlifting, boxing and calisthenics are popular
strength sports, they are similar in their training means: they all use resistance exercises. The
determination of grip strength is considered to be very important while assessing performance
in sports ¥, Bodybuilding, powerlifting, boxing and calisthenics are sports demanding high
amounts of grip strength. Grip strength, a measure of body function, has been suggested as a
biomarker of ageing. The practicality of hand-grip dynamometry, the measurement of grip
strength, has been widely adopted as a singular indicator of overall strength and fitness 1.
Grip strength testing is a significant measure to determine the strength of the grip obtained via
different forms of resistance training . In bodybuilding, there is the employment of low
resistance high repetition exercises, while the type of grip used matters, the grip strength also
plays a significant role in the performance of the athlete 1. Power lifters also train with high
resistance but for low repetitions and with explosive movements, here the choice of grip and
the grip strength has a direct effect on the velocity with which the movement is performed and
the amount of weight the athlete can lift I, In boxing, grip strength is positively correlated
with the athletes’ performance and winning rate (1, In calisthenics training, the athletes need a
strong grip strength to lift the body weight against gravity (71, Calisthenics and Boxing have
been found to be the game of skill while Bodybuilding and Powerlifting have been found to be
based on free-weight training [1% 20,21,
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The hand grip measures have been correlated with many other
body composition or fitness tests like waist-hip ratio, BMI
and the biomarker for ageing . While there are some
positive correlations for this, research studies indicate a strong
need for further research to establish a significant positive
correlation with other body measures ["+ 8 10. 11 12, 131 The
effects of a variety of exercise protocols and principles
employed by the athletes may also affect grip strength and
those principles may be employed for therapeutic purposes
18]

The purpose of this study was to compare the grip strengths of
calisthenic athletes, power lifters, bodybuilders and boxers to
assess the differences in grip strength across different sporting
fields along with its correlation with body composition and
frequency and duration of the training regimen of the athletes.
This study is significant as the basic exercise principles of all
the sporting fields are different; thus, assessing the effects of
different training principles and protocols on grip strength is
essential.

Methodology

Forty-eight participants were recruited for this study using
convenience sampling. The participants included in the study
were in the age group of 17-45 years and those who were
active athletes from the following categories: (i) Calisthenic
athletes (ii) Power lifters (iii) Bodybuilders (iv) Boxers. The
criteria for exclusion of a participant was if a participant was
not an active athlete amongst the listed categories or had not
trained for >1 month, or had any history of injury, fall or
musculoskeletal condition or surgery for the last 4 months.
The athletes from local gyms and training houses were
approached according to convenience and those who matched
the inclusion and exclusion criteria were tested for their hand
grip strength, followed by their waist-hip ratio and frequency
(days) of training per week, daily hours of training and since
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when they are training professionally.
Hand-Grip dynamometry: The Hand-Grip dynamometer
which was used had a 130 kg limit. The measurements were
taken with the participant in a high sitting position on a chair
or stool with the elbow 90° flexed and the forearm in mid-
prone and supported on a table. The participants were
instructed to forcefully compress the dynamometer with
maximum effort. The readings were taken 3 times and an
average of the 3 readings was taken as the grip strength.
Waist-Hip Ratio (WHR): The waist circumference was taken
at the visually slimmest part just below the 12th Rib and the
hip circumference was taken at the visually widest part of the
hip just below the iliac crest. The division of both
measurements was taken to find the waist-hip ratio.
We used the following statistical methods to analyze the data:
1. The mean (average) and standard deviation (SD) of the
variables taken.
2. Pearson’s Correlation to check the correlation between
the variables
3. Student’s t-test to check the significance of the grip
strength across the groups and to check the significance
of the null hypothesis.

Null Hypothesis: There is no significant difference between
the mean score of grip strengths among skill-based training
regimens and free-weight training regimens.

Results

Of the forty-eight participants analyzed, three were females.
Out of all the participants screened 16 were bodybuilders, 10
were male boxers and 3 were female boxers, 8 were power
lifters and 11 were calisthenics. The mean age group was
26.3+6.99 years with the minimum age of the population
being 17 years and the maximum age 45 years. The mean grip
strength across the athlete groups was 58.3+13.8kg.

Table 1: The mean age, grip strength and mean WHR of individual groups

Athlete Type | Number of Participants | Mean Age (Years) | Mean WHR | Mean Grip Strength (Kg)
Calisthenics 11 19+25 0.8 59.6 +14.4
Boxer 13 26.3+6.9 0.8 58 +15.7
Bodybuilder 16 30+6.5 0.9 63.6 £8.9
Power lifter 8 264 4.7 0.8 63 £ 14.6
Total number 48

The correlation was calculated using Pearson’s correlation
method for

(i) Grip strength & WHR

(ii) Grip strength & age

(iii) Grip strength & frequency of training (per week)

(iv) Grip strength & daily hours of training

(v) Grip strength & training experience (years)

(vi) Grip strength & waist circumference

(vii) Grip strength & hip circumference for individual athlete
groups. The p-values of the variables listed are denoted in
Table 2-6.

Table 2: Calisthenic Athletes

Sr. No. Correlation between variables p-value
(1) GRIP & WHR -0.01
(ii) GRIP & AGE 0.26
(iii) GRIP & Frequency -0.13
(iv) GRIP & Daily Hours 0.02
(V) GRIP & training years -0.08
(vi) GRIP & Waist Circumference 0.54

(vii) GRIP & Hip Circumference 0.5

Table 3: Boxers

Sr. No. Correlation between variables p-value
0] GRIP & WHR 0.4
(i) GRIP & AGE -0.3
(iii) GRIP & Frequency -0.3
(iv) GRIP & Daily Hours -0.56
(v) GRIP & Training Years -0.1
(vi) GRIP & Waist Circumference 0.60

(vii) GRIP & Hip Circumference 0.39
Table 4: Bodybuilders
Sr. No. Correlation between variables p-value
(0] GRIP & WHR 0.39
(i) GRIP & AGE 0.22
(iii) GRIP & Frequency -0.17
(iv) GRIP & Daily Hours -0.07
(V) GRIP & Training Years 0.4
(vi) GRIP & Waist Circumference 0.49
(vii) GRIP & Hip Circumference 0.31
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Table 5: Power lifters

Sr. No. Correlation between variables p-value
0] GRIP & WHR 0.13
(ii) GRIP & AGE 0.23
(iii) GRIP & Frequency -0.63
(iv) GRIP & Daily Hours -0.4
(V) GRIP & Training Years -0.17
(vi) GRIP & Waist Circumference 0.34
(vii) GRIP & Hip Circumference 0.34
Table 6: Across all athlete groups
Sr. No. Correlation between variables p-value
0] GRIP & WHR 0.34
(ii) GRIP & AGE 0.06
(iii) GRIP & Frequency -0.23
(iv) GRIP & Daily Hours 0.08
(V) GRIP & Training Years 0.12
(vi) GRIP & Waist Circumference 0.4
(vii) GRIP & Hip Circumference 0.31

There is a low correlation between the grip strength and the
waist-hip ratio across all the athlete groups (p=0.34). There is
a moderately positive correlation between grip and waist
circumference (p=0.4). There is a highly negative correlation
between grip and frequency of training per week (p=0.63) and
a moderate negative correlation between grip and daily hours
of training (p= -0.4) of powerlifting athletes. There is a
moderate correlation between the grip and training experience
(p=0.4) and grip and waist circumference (p=0.49) in
bodybuilders. In boxers, there was a high correlation between
grip and waist circumference (p=0.6) and a moderate
correlation between grip and waist-hip ratio (p=0.4) and grip
and daily hours of training (p=0.56). There is a moderate
correlation between grip and waist circumference (p=0.54)
amongst calisthenic athletes.

www.journalofsports.com

@ Grip Strength (kgs) @ Waist Circumference (cm)

400
300

200 ° °

® ® °
° ']
® °

100 o0 o0

Grip Strength (kgs)
®

° L -
o. L (JH ®
. e % o [ ]
L ]
0

°
°
RPN PRI PRI I EL R I PR S PP PO

Waist Circumference (cm)

Fig 1: Correlation of grip strength(kg) and waist circumference(cm)

I Boxer [ Bodybuilder Calisthenics [ Powerlifter

150

100

0
75 48 40 77 50 64 72

Grip Strength comparison among athletes of different sports
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Student’s t-test was performed by combining all the skill-
based exercise regimens i.e. Calisthenics (C) and boxing
(BOX) and free-weight-based exercise regimens i.e.
Bodybuilding (B) and powerlifting (P). The t-test was
performed for two groups each n=24, where df=[ni+n,-2],
here df = 46.

Table 7: Calculation of t-value for C&BOX and B & P

Group Number of Participants (n) Mean SD? Mean difference | Standard Error of Difference (SED) | t-value
C & BOX 24 55.50 234.78
B&P 24 63.33 117.19 783 383 2.05

The calculated t-value is 2.05 which is significant at a 0.05
level where the table value is 1.96. So, the null hypothesis is
not accepted and the data is significant. Thus there is a
significant difference in the mean score of C&BOX and B&P.
Here, the mean comparison of B&P is greater than C&BOX
so the B&P group has higher grip strength than C&BOX.

Discussion

In our study, it was found that the mean grip strength across
the groups was 58.3 Kg+13.8. Lyke D et al. 2007 found the
normative mean hand grip strength of athletes in Germany
was 55.17 Kg in male athletes and 33.9 kg in female athletes
when compared across different sports [€l. This shows the
similarity of the mean grip strength, despite the data being
from different countries. In a study conducted in Bulgaria
deducing the relationship between body dimension and
strength abilities, it was found that the power lifters were the
strongest and the bodybuilders had absolute strength
positively correlated with the body dimensions. In our study,
the grip strength had a positive, statistically significant
moderate correlation with the waist circumference across all
the groups and sports. For bodybuilders, the training years
and waist circumference had a moderate correlation with grip
strength, indicating the importance of experience and a gross

body composition impacting the ability to generate a one-time
force with the wrist. Umesh Lad et al. (2013) found that hand
grip strength had a statistically weak negative correlation with
BMI [, In our study, there was a statistically low correlation
between grip strength and waist-hip ratio. A statistically
moderate correlation between grip and waist circumference
indicates the importance of maintaining the body composition
to generate an adequate amount of force to perform. Jordre, B.
and Schweinle, W. (2020) conducted a study analysing the
grip strengths of senior athletes (Age > 50 years) and
concluded that the grip strength was 8.6-11.1 kg higher than
the normal population included in their study; In our study, it
was observed that there is a very weak correlation between
grip strength and age, where if an athlete is active then there
is a negligible effect of ageing on grip strength. Thomas et al.
(2017) found that there is a positive correlation between
calisthenic training with body composition 71 in our study, it
was found that there is a moderate correlation between grip
and body composition in calisthenic athletes. We also
observed that there was a moderately negative correlation
between grip strength and the daily hours trained by the
power lifters where the more they train daily lesser their grip
strength, this would indicate a lack of muscle recovery after
an intensive workout and thus having a lesser force generation
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during testing. There was a moderate correlation of grip with
the waist-Hip ratio in boxers which would indicate the
importance of maintaining their body composition for optimal
performance. Geel, S.E. and Robergs, R.A., (2002) found the
effects of free weight training in patients with fibromyalgia by

employing the

regimen clinically and found that the

symptoms improved 22, In our study, it was found that the
free-weight exercise regimen may be more effective in this
regard, along with its implications in the rehabilitation of the
wrist and forearm, this seems to be a promising direction for
further research in this area.

Limitations:

The number of participants for each sport was different and
the sample size was small. The population is limited to the
city of Ahmedabad and Gandh inagar.

Conclusion

In this study, we conclude that free-weights-based
resistance training improves grip strength in athletes.
Their body composition has an effect on their gripping
performance.

Calisthenic athletes and boxers should incorporate more
free-weights-based exercises in their training regimen to
improve their performance.
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