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Abstract

The aim of this study is to examine the relationships between anaerobic power, back strength and dynamic balance,
which play an important role in wrestler performance. 14 male freestyle elite wrestlers (age = 19.07 + 0.99 years,
height = 1.70 + 0.04 m, body weight = 74.67 * 8.48 kg, BMI = 25.57 + 2.31 kg/m2) voluntarily participated in the
study. Anaerobic power, back strength and dynamic balance measurements of the participants were taken. Pearson
Correlation test was performed to determine the relationship between these features. A statistically significant
positive correlation was found between anaerobic power and back strength, between back strength and right and
left leg balance, between left leg balance and right leg balance. As a result, it can be said that back strength is
effective on dynamic balance in wrestlers and anaerobic power affects back strength.
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1. Introduction

Wrestling is a sport in which physical fitness elements such as speed, strength, flexibility, balance, muscular and
cardiovascular endurance, coordination are effective on performance (Kilinc & Ozen, 2015). Anaerobic power is
very important for wrestlers, as wrestling requires sudden and explosive movements in short periods of time.
Anaerobic power can help differentiate between successful and less successful wrestlers (Yoon, 2002). In order
for the techniques to be applied easily during the wrestling match, a high level of muscular strength is required as
well as anaerobic power (Bulgay and Polat, 2017). In evaluations based on body weight, wrestlers are shown
among the strongest athletes, and strength is necessary for wrestlers both in defense, attack and counter-attack
(Cicioglu et al., 2007).

On the other hand, wrestlers have to maintain their static and dynamic postures throughout the match, because the
techniques in this sport are based on constant displacement, pushing, pulling and disrupting the balance of the
opponent (Perrot et al., 1998). Balance is a sensorimotor process aimed at maintaining, achieving or restoring a
state of stability during activity. Balance; it includes harmony between the proprioceptive, somatosensory,
vestibular, visual and neuromuscular systems (Tao et al., 2020). For this reason, the development of an athlete's
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balance feature allows the whole body to move simultaneously (Erdogan et al., 2017). Studies show the importance
and contribution of trunk stability in the generation, transfer and control of force in integrated kinetic chain
activities while producing effective trunk and limb movements in human movements (Okada et al., 2011). In a
current study, muscular activation in whole body movements was examined and it was observed that some trunk
stabilizers (ie, transversus abdominus, multifidus, rectus abdominus, internal and external obligs) are continuously
activated before any limb movement (Hodges and Richardson, 1997). These findings support that the control and
stability of movement progresses from the core to the limb and from head to tail (Okada et al., 2011). The core
muscles, located in the center of the body, such as the back, pelvic and abdominal muscles, are the muscle groups
that produce all the strength and mobility of the human body (Yoon et al. 2015). Anaerobic power in wrestling is
related to the ability of the athlete to attack and resist the attacks of his opponent. Athletes who do not have a high
degree of lower body muscle strength or explosiveness may need to adjust their wrestling style to compensate
(Callan, 2000). A good sports performance occurs when the athlete uses the complex structure of the body
effectively against the conditions he will encounter during the competition. This is an issue that necessitates the
maximum use of the athlete's motor functions, that all the factors affecting the sport branch are in harmony with
each other and that should be emphasized during the preparation period of the athlete (Sterkowicz & Starosta,
2005).

It is seen that studies examining the relationships between factors such as balance, anaerobic power and strength
that affect the performance of athletes in wrestling are limited. It is thought that these characteristics develop in
parallel with each other and are influenced by each other in wrestlers. In the light of this information, the aim of
the present study is to examine the relationships between anaerobic power, back strength and dynamic balance,
which play an important role in wrestler performance.

2. Method
2.1 Participants

14 male freestyle elite wrestlers (age = 19.07 + 0.99 years, height = 1.70 £ 0.04 m, body weight = 74.67 + 8.48
kg, BMI = 25.57 + 2.31 kg/m2) voluntarily participated in the study. It was paid attention that the participants did
not take a break from the training in the last 6 months due to injury, etc. In addition, they were asked not to
consume beverages containing alcohol, caffeine, etc. in the last 24 hours before the tests. The volunteer consent
form prepared according to the Declaration of Helsinki was signed by the participants, after informing them about
the tests and study protocols. Ethics committee approval was obtained for the study from the Clinical Research
Ethics Committee of the University of Health Sciences Bursa Yuksek Ihtisas Training and Research Hospital
(Decision No: 2011-KAEK-25 2022/11-01, Date: 30.11.2022).

2.2 Measurements

The tests were carried out between 14:00 and 18:00 on the hardwood floor in the gym. Athletes did not do any
strenuous physical activity in the last 24 hours before the tests and did not consume any food or drink other than
water in the last 3 hours. All tests and measurements were made on the same day, and 15 minutes of warm-up and
stretching were done before the tests.

2.2.1 Height Weight and Leg Length

The body weights of the participants were measured using a scale with an accuracy of 0.1 kg, with bare feet and
wrestling jerseys, and their heights were measured with a metallic tape measure with an accuracy of 0.1 cm fixed
to the scale. Leg lengths are; it was measured with a tape measure from above the iliac bone (spina iliaca anterior

superior) to the heel level (medial malleolus) while the participant was standing (Uygur et al., 2013).

2.2.2 Anaerobic Power
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The vertical jump performances of the wrestlers were measured with the 0.1 cm precision “Sport Expert TM,
MPS-501" (Tumer Elektronik LTD) device. Knees bent approximately 90 degrees, hands fixed on hips, and
maximum jump without spring action at the beginning. The test was repeated 2 times with an interval of 2 minutes
and the best value was recorded. Vertical jump performances were converted into anaerobic power using the Lewis
Formula.

Anaerobic Power = V4.9 x body weight (kg) x vertical jump distance (m)

2.2.3 Back Strength
Back strength was measured with Takkei Back and Leg Dynamometer. Participants pulled the dynamometer stick

upwards with knees and arms stretched, back straight, and body bent slightly forward. The test was repeated 2
times with an interval of 2 minutes and the best value was recorded as kg.

2.2.4 Dynamic Balance

Dynamic balance was measured with the Y Balance test. Before the test, 3 trials were made from the anterior,
posterolateral and posteromedial directions for the right and left legs, and then 2 measurements were taken, and
the longest reach distance was recorded. To determine the balance score, the sum of the 3 access directions was
multiplied by 100 and divided by 3 times the leg length (cm) (Plisky et al., 2006).

2.3 Statistical Analyses

Data were analyzed with the statistical program SPSS for Windows 23.0 (SPSS Inc, Chicago, USA). Pearson
Correlation test was performed to determine the relationship between anaerobic power, back strength and balance.
For statistical significance level, p<0.05 was accepted.

3. Results

The anaerobic power, back strength and left-right leg dynamic balance average and standard deviation values of
the wrestlers participating in the study are given in Table 1. The statistical relationships between the measurements

are given in Table 2.

Table 1: Descriptive statistics (N=14)

Mean Std. Deviation
Anaerobic Power (kg/m/sec) 107.78 16.89
Back Strength (kg) 141.93 27.12
Left Leg Balance 101.76 3.63
Right Leg Balance 99.67 3.63

According to Table 1; The average anaerobic power of the participants was 107.78 £+ 16.89 kg/m/sec, back strength
was 141.93 + 27.12 kg, left foot balance score was 101.76 + 3.63 and right foot balance score was 99.67 + 3.63.

Table 2: The relationship between anaerobic power, back strength and dynamic balance

Anaerobic Power Back Strength Left Leg Balance
r 795"
Back Strength 001
Left Leg Balance r 413 671"
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o 142 009
r 419 568" 889"

Right Leg Bal
gt 1.eg balance 136 034 000

*. Correlation is significant: p<0.05

According to Table 2; no significant relationship was found between anaerobic power and left leg balance
(p=0.142>0.05) and right leg balance (p=0.136>0.05). Between anaerobic power and back strength
(p=0.001<0.05), between back strength and left leg balance (p=0.009<0.05) and right leg balance (p=0.034<0.05),
between left leg balance and right leg balance (p=0.000<0.05) statistically significant positive correlation was
found.

4. Discussion

In the current study, when the BMI values of the athletes were examined (25.57), it was seen that they were in the
overweight class according to the World Health Organization (WHQO) BMI table. However, BMI norms in athletes
differ according to fat, bone and muscle mass values. Therefore, BMI values of athletes and non-athletes are not
evaluated in the same class (Garrido-Chamorro et al., 2009). In a study similar to our study, it was observed that
the BMI values of young elite wrestlers with an average age of 19.53 were 25.29 (Uzun et al., 2010). In another
study, the BMI values of elite wrestlers were found to be 23.75 (Koyunlu et al., 2020). The current study is similar
to the studies in the literature in terms of BMI values.

As a result of the findings obtained in the study; It was determined that there is a statistically positive relationship
between anaerobic power and back strength and between back strength and balance. When the studies in the
literature were examined, Senel et al. (2009) found that there is a positive relationship between isometric leg-back
strength and anaerobic power parameters of wrestlers in their study. In another study, it was reported that upper
extremity strength parameters of wrestlers had a positive effect on balance parameters (Alper and Kolayis, 2020).
While Erkilic and Senel (2019) found a relationship between the body composition of wrestlers and their anaerobic
performance in their study, they did not find any relationship between balance values and other variables. In
another study, it was stated that strength and balance performances of elite freestyle wrestlers were positively
related to each other (Bulgay & Polat, 2017). Again, the findings in a study showed that anaerobic performance
plays a decisive role on balance (Aydin, 2020). In another study, when the pre-test and post-test values of the
freestyle and greco-roman style wrestlers were compared as a result of the strength training program, it was
determined that the left foot vertical jump and leg strength post-test values of the greco-roman wrestlers were
higher than the freestyle wrestlers (Cura, 2020). Studies in the literature mostly support the current study.

In the present study, a significant positive correlation was found between right and left leg dynamic balance scores.
In a previous study, it was reported that there was a significant positive correlation between the dominant and
nondominant leg dynamic balance scores of 35 participants from different sports branches (Erkmen et al., 2007).
This study supports the current study.

As a result, when the findings obtained from the research and the literature are examined, it can be said that back
strength is effective on balance in wrestlers and anaerobic strength affects back strength. On the other hand,
disruption of balance can not only affect performance but also increase the risk of injury. We think that strength
and balance training should be managed well during the preparation period of the wrestlers. Thus, in addition to
the positive effect on the performance of the athlete, injuries can also be prevented. It should be kept in mind that
anaerobic power, strength and balance characteristics are related to each other and a disorder in one can negatively
affect the other.
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