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Abstract

It is well known that punching force is highly important to boxers for winning and one of the key components of amateur
boxing. Boxing needs also get blocking position, after throwing a punch to not receive a punch.The aim of the study was to
determine the dominant internal-external shoulder muscles and dominant extension-flexion leg muscles strength of the elite
boxers at 60° and 180° sec-1. In the study, 10 male elite boxers 22.10 + 1.37 years, height 174.60 + 6.41 cm and 72.60 + 10.74 kg
participated in the study. The isokinetic knee and shoulder strength tests were performed with an isokinetic dynamometer
(Cybex, Humac Norm 2004) in the kinanthropometry laboratory of Selcuk University. Statistical analysis of the data was
performed using SPSS 22 package program. Descriptive data of the participants were given as mean, minimum, maximum and
standard deviation. it was determined that the peak dominant leg strength of elite boxers were found for extension 224,900 nM
(60 °/s) and 135,70 nM (180 °/s ). The peak dominant leg strength of elite boxers found for flexion 120,50 nM and 72,30 nM at
60 °/s and 180 °/s respectively. Elite boxers’ leg strength was similar to literatiir. As a result of the study, it can be said that the
internal muscle group of boxers produce more power than external muscle group. It can be concluded that the boxers have

better punching strength than defense.
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INTRODUCTION

The human body is in physical, physiological,
biomotoric and psycho-mental forms with a great
balance (homeostasis) and adaptation. Also, boxing
needs adaptation to strength, dynamic and static
features (15). As a full-contact martial arts game, it is
possible to throw a clear and accurate punch to the
opponent without getting a punch in the face of
amateur boxing intent (6). In an amateur boxing
match, competitors are allowed to use their glove's
fingertip area and their punches toward the target

area (i.e., side to side or from the front and above the
belt) (2).

Boxing demands a high-developed technical,
tactical ability and a high physical and physiological
fitness level to succeed. The high-intensity
performance in the period of rounds, with
insufficient breaks for maintaining, is identified with
amateur boxing (2). It is reported that the higher
anaerobic threshold you have, the more you can
succeed in boxing (17). it has been observed that
amateur boxing (a form of 3X3) demands durability
in the period of a boxing match (2). Boxers should
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have well-developed muscle strength and power to
sufficiently manage the physical and technical-
tactical needs (10, 11).

A typical boxing event is held over 3x2 minutes
for the novice and 4x2 minutes for the middle boxer,
while open-class boxers can take 3x3 or 4x2 minutes
rounds depending on the coach's agreement. The
intervals between the rounds are usually 1 minute
(16). Boxing  fitness = components
cardiovascular endurance, muscle strength, muscle

include

endurance, flexibility, and body composition. Skill
related components include speed, agility, strength,
balance, coordination, and response time. Most
combat sports require a mix of technical, strength,
aerobic fitness, power and speed. Often a single
performance feature is not dominant in martial
sports. The physiological responses, especially the
heart rate and the maximum oxygen uptake
(VO2max), the blood lactate values vary even
according to the weight category and the rounds
(14).
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Muscules generate high-intensity force in a
short time. It is well known that punching force is
highly important to boxers for winning and one of
the key components of amateur boxing. Not only
speed but also power are needed to be effective for
throwing a punch (2). In boxing also after throwing
a punch, boxers have to get blocking position to not
receive a punch. In this study, shoulder and leg
strength of the boxers will be determined.

MATERIAL & METHOD

A total of 10 elite male boxers studying in
Selguk university at Sports Science Faculty were
recruited to participate voluntarily in the study. All
subjects were first informed about the aim and
possible risks of the study. All subjects provided
written informed consent. Data of 10 boxers (age:
22.10£1.37 years, height: 174.60+6.41 cm, weight:
72.60+10.74 kg). Subjects participated in national and
international championship repeatedly.

Study design

Participants were taken to the sports science
faculty laboratory at 09.00 am. Participants were
warned to not participate in any exercise in the past
48 hours until the end of the test section.
Participants were informed about the amount and
type of food (55% carbohydrates, 25% lipids and
20% protein due to energy metabolism) that they
had to take 24 hours prior to the trial day (17).
Subjects applied to standard warm-up
including stretching movements. Following that,

were

participants were taken to the isokinetic knee
strength test. 1-minute rest was given between the
velocities and 5-minutes were given between limb
changes (13).
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Isokinetic Strength Exercise

The isokinetic knee and shoulder strength tests
were performed with an isokinetic dynamometer
(Cybex, 2004) in the
kinanthropometry laboratory of Selcuk University.
Boxers participating in the study were taken to the
isokinetic

Humac Norm

knee exercise after warming up.
Participants are seated in the correct position in the
test seat. The participants' holders and the middle
sections of the thighs were stabilized to the seat by
the tapes. In addition, they were allowed to support
by holding the handles on the right and left sides of

the seat during the test.

Five repeats maximal contractions knee
extension (hamstring) and flexion (quadriceps)
torque values were obtained at 60° sec-1 speed. In
addition, 15 repeats maximal contractions exercise
were done at 180° sec-1 speed. 1-minute rest was
given between the velocities and 5-minutes were
given between knee changes (12). Peak power of the
dominant leg was recorded during the
supported by
encouraging expressions in order to achieve higher
performance during the test. Also, the best values

were recorded during the exercise.

test.

Participants ~ were verbally

Statistical Analyses

Statistical analysis of the data was performed
using SPSS 22 package program. Descriptive data of
the participants were given as mean, minimum,
maximum and standard deviation.

RESULT

Table 1. Descriptive information of the participants

N Minimum Maximum Mean sd
Age (year) 20.00 24.00 2210 1.37
Boxing group Height (cm) 10 165.00 184.00 174.60 6.41
Body Weight (kg) 58.00 85.00 72.60 10.74
Table 2. Isokinetic leg strength outputs of the participants
Movement Minimum Maximum Mean sd
o 60°s Extension (Nm) 16.00 286.00 22490 40.18
o Flexion (Nm) 91.00 148.00 120.50 19.81
&0 _;E: 180°/s Extension (Nm) 84.00 165.00 135.70 25.25
= @ Flexion (Nm) 42.00 98.00 7230 18.74
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Table 3. Isokinetic shoulder strength outputs of the participants

Movement Minimum Maximum Mean sd
5. g0 /s Internal (Nm) 50.00 84.00 63.70 10.49
!; %D External (Nm) 34.00 56.00 4090 6.78
_8 _g 180°/s Internal (Nm) 42.00 85.00 56.20 13.89
@ ® External (Nm)  24.00 43.00 31.80  6.67

In Table 2-3, the dominant arm and leg 60°/s
and 180 °/s isokinetic strength levels of the boxers
are given. At 60°/s rotation, the average extension
was 224.90+40.18 and the flexion average was
120.50+19.81, 180°/s rotation, the average extension

DISCUSSION & CONCLUSION

In this study, isokinetic strength measurements
of the dominant arm and dominant leg in arm and
leg rotation of 60 °/s and 180 °/s were performed to
volunteer individuals engaged in active sports at
elite boxing level.

As a result of findings, the peak dominant leg
strength of elite boxers found for peak extension
224900 nM and 135.70 nM at 60 °/s and 180 °/s
respectively. The peak dominant leg strength of elite
boxers found for flexion 120.50 nM and 72.30 nM
at 60 °/s and 180 °/s respectively. Similarly, Kocahan
et al. (9) stated in their study that, the peak
dominant leg strength of elite boxers found for
extension 212 nM at 60 °/s and 123 nM at 240 °/s.
The flexion measurements of the legs were found
114 nM at 60 °/s and 85 nM at 240 °/s. Lower
extremity muscle strength is a key determinant of
performance for boxing. The knee flexor and
extensor muscles stabilize the knee joint and play an
important role in lower
movements to perform spore-specific activities such
as acceleration, deceleration and change direction

Kocahan et al. (9). As a result of literature, we could

extremity-related

not find any studies about the isokinetic strength of
lower extremity of amateur elite boxers. However,
there are studies in the literature that determine the
knee joint isokinetic muscle strength profile in
handball, volleyball, sailing, football, judo and
wrestling athletes ( 1,5,18, 19). In the literature, it is
emphasized that the most appropriate angular
velocity is 60 ° / s to determine the force difference
of the knee flexion/extension ratio and it is stated
that this ratio increases when the angular velocity
increases (8). Hammami et al. (7) stated in their
study that, the peak dominant leg strength of elite
taekwondo players found for extension 231 nM at 60
°/s and 132 nM at 180 °/s. The flexion measurements
of the legs were found 129 nM at 60 °/s and 95 nM at
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was 135.70+25.25 and the flexion average was
72.30+18.74, 60 °/s rotation, internal mean was
63.70+10.49 and external mean was 40.90 + 6.78, 180
°/s rotation, internal mean was 56.20 = 13.89 and
external mean was 31.80 + 6.67.

180°/s. The study results of Hamami and Kocahan
are similar to our results. It can be said that
and boxing have energy
metabolism, similar spore-specific activities, and
spores  that physiological
requirements. That is why similar outputs were

taekwondo similar

require  similar

found.

The findings of dominant shoulder peak
internal strength of elite boxers were 63.70 nM and
5620 nM at 60 °/s and 180 °/s respectively.
dominant shoulder external strength of elite boxers
was 40.90 nM and 31.80 nM at 60 °/s and 180 °/s
respectively. Similarly, Kocahan et al. (9) stated in
their study that, the peak dominant shoulder
strength of elite boxers found for internal 67 nM at
60 °/s and 65 nM at 240 °/s.
measurements of the shoulders were found 33 nM at
60 °/s and 27 nM at 240 °/s. Isokinetic muscle
strength of the shoulder joint and IR-ER (internal,
external) movement was evaluated in most studies

The external

determining the upper extremity muscle strength
profile (4). To the literatiire, it is determined that
internal muscle strength is stronger than external. In
the present study, IR is stronger than EX as in the
literature. The reason can be that the IR muscles
group is numerically more and bigger (3). According
to present studies finding, IR also has more strength
than EX. This can be due to the adaptation of the
muscles to the box-specific jabs and hooks.

As a result of the study, it can be said that
boxers have stronger IR muscle group than EX this
gives boxers a good attack. However, the weaker EX
can not give boxers a good defense so boxers need to
put more IR muscle strength movement in their
training program.
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