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Abstract
Volleyball is a branch played in a relatively small area. Volleyball players have various tasks.
During these tasks, keeping the balance plays an important role. Postural control during volleyball
actions is very important for players. The main purpose of all sports branches is to continuously
improve the physical characteristics necessary for this sport and to improve the performance of
athletes. The main purpose of this study is to investigate the relationship between the
anthropometric properties and balance performances of elite male volleyball players. In this study,
which consists of male volleyball players playing in Turkish Men's Volleyball League (officially
called The Efe League) in 2016-2017 season, the balance and anthropometric properties of twelve
volunteer male volleyball players who played in MSK URFA (a team in Turkish Men's Volleyball
League) in 2016-2017 season were investigated. As a result of the study, no significant relationship
was found between balance and anthropometric properties. While the mean blindfolded balance of
volleyball players was 1789.67 ±, the mean blindfolded squat balance was 2027,00±768,64, and the
mean dynamic balance was 1178.41 ± 473.36, it was seen that there is only a low relationship
between anthropometric properties of blindfolded balance and leg muscle weight/body weight
percentage. There is a moderate relationship between the value of blindfolded squat balance and
body mass index (BMI) and low relationship between the value of blindfolded squat balance and
body fat index (BFI). It was seen that there is a moderate relationship between dynamic balance
and BMI, BFI and leg muscle weight/body weight percentage.
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Introduction
The main purpose of all sports branches is to continuously improve the physical characteristics
necessary for this sport and to improve the performance of athletes (Eylen et al., 2017). Balance can
be defined as the body's ability to stabilize itself. Keeping the balance is the basis of complex
interaction between visual functions and coordination of muscle activity and movements (Emery,
2003). Balance is also defined as the ability to position the centre of gravity correctly on the support
surface during rest and activity (Brachman et al., 2017). Balance is very important for sports
branches.
There are basically two types of balance: static and dynamic. Static stability means protecting stable
state. Dynamic balance is to maintain balance on the move. Balance control is a fundamental
requirement for sport, daily activities and sport (Anderson and Behm, 2005). Balance is the main
component of many daily activities and sportive motor skills (Al-Eisa, 2008). Balance is of great
importance for athletes' performance. All branches involve a certain balance in their techniques. It
is known that balance plays a role in activities such as agility, mobility and pause, adjustment of the
body to a certain position while displaying skills. (Taskin et al., 2015). Balance is divided into static
and dynamic balance.
Static balance is the case when the net forces acting on an object are in equilibrium with each other
and equal to each other. Dynamic balance is defined as the ability of the body to maintain control
during the application of a movement. Biomechanically, the support area should be large, the body
center of gravity should be close to the ground, and the gravity line should fall into the support area
for a good balance(Karadenizli and Türegün, 2017).
Studies conducted have linked weakness in balance performance in both male and female athletes
with an increased risk of lower extremity injuries. (Pappas et al., 2007; Hewett et al., 2009; Foss et
al., 2014; Matthews et al., 2016). The balance abilities of athletes in different sports pose different
challenges in biomedical competence. Therefore, it is necessary to perform a balance test to
determine how these athletes perform in the balance test (Bressel, 2007). Volleyball branch is a
team sport that involves complex movements and requires constantly moving and versatile skills.
Therefore, important physical properties such as balance, endurance, reaction speed, explosive force
and fast force emerge as the features that volleyball players should have (Siedentop et al., 2011).
When the studies on balance are examined, it is seen that the research investigates the
psychological, physiological and physical values required by senior athletes (Taşkın et al., 2015). It
has become almost routine to incorporate balance exercises into training programs for athletes from
different sports, fall prevention programs and rehabilitation programs for the elderly. Objectives and
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benefits appear to be evident, for example, as indicated by performance improvement and injury
prevention (Hrysomallis, 2011; Kümmel et al., 2016; Lesinski et al., 2015 act. Brachman et al.,
2017). However, the most effective type of training remains unclear, and the frequency, intensity,
and duration of exercise that will be most useful has not yet been determined. The main purpose of
this review is to determine whether there is a balance education as in good standard as in gold
standards in this field (Brachman et al., 2017).

When balance cannot be maintained a short time, the athlete may not perform the desired
performance and may also face the danger of sporting injury (Börüklü, 2008). Balance performance
is closely related to one's muscle tone, muscle strength and muscle endurance (Howe et al., 2011;
Leung et al., 2011). Volleyball is a sport based on dynamic processes. In many studies conducted, it
was found that being successful in volleyball branch is directly related to strength, speed, flexibility
and low body fat percentage, which is one of the main motoric features (Koç and Aslan, 2010Body
Fat Percentage (BFP) is one of many methods used to determine body composition. According to
Falk et al. (1996), it is a condition that negatively affects the excess fat tissue in the body and hence
the lack of lean muscle mass and hence the performance for all sports branches. There is an
increasing number of studies showing that the correlation between BMI and body fat percentage
(BFI) is quite different between populations and there is uncertainty and different findings as to
whether this relationship is linear or curved. For example, there is no difference in the relationship
between BMI and BFP between whites and blacks living in New York, and the percentage between
BMI and BFP is the same between the black population in Nigeria, Jamaica and the United States.
Moreover, it was documented that the relationship between BFP and other anthropometric measures
is related to ethnic origin, age and species (Akındele et al., 2016). Although there are many studies
dealing with balance and body analysis in sports branches (Çon et al., 2012; Gürkan et al., 2012;
Taşpınar et al., 2012; Gaurav and Singh, 2014; Taşkın et al., 2015; Akındele and et al., 2016;
Göktepe, 2016; Eylen et al., 2017; Kılıç et al., 2018), there is not enough research comparing the
balance performance of athletes.
The main purpose of all sports branches is to continuously improve the physical characteristics
necessary for this sport and to improve the performance of athletes. This study aims at investigating
the relationship between anthropometric characteristics and balance performances of elite male
volleyball players.
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Materials and Methods
Working Group
The sample of the study consists of 12 volunteer male volleyball players who played in MSK
URFA, a team in Turkish Men's Volleyball League, in 2016-2017 season. The average age, height
and body weight of the volleyball players participating in the study are shown in Table 1.
Tablo 1. Average age, height, body weight and body mass index of volleyball players
Parameter

N

X

Ss

Age (years)

12

26,50

4,10

Height (cm)

12

195,67

5,38

Weight (kg)

12

87,54

7,12

The study is in experimental model and balance measurements and anthropometric measurements
of volleyball players were performed by physiotherapists at the beginning of 2016-2017 pre-season
preparation period.
Data Collection
Balance
Teknobody Prokin device (Italy) was used to determine the balance performances of the volleyball
players participating in the study. In balance evaluation, the person was asked to keep his balance
for 25 seconds with double foot standing in straight position on the moving platform and in the
double foot squat position. Before the test, the athletes were subjected to a 10-second retry in order
to adapt and recognize the balance tests. In the study, general balance index score was used among
the data obtained from the test results. The fact that general balance index score is high indicates
that the loss of balance is high. Balance scores of 0 degrees represent the best balance.
Anthropometric properties
Body composition measurements of volleyball players were performed with Bioelectric Impedance
Measurement Device (Tanita MC 180). The athletes were asked not to engage in heavy physical
activity from 24 hours in advance and the measurement was performed with bare feet. During the
measurement, athletes were asked to stand on the electrodes of the device and hold the hand
electrodes. Any metal jewellery was removed during the measurement.
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Data Analysis
SPSS 21.0 statistical package program was used for statistical analysis of the obtained data and
significance level was taken as 0.05 in all analyses.

Findings
Balance Analysis Values of Volleyball players are shown in Table 2.
Table 2. Balance Analysis Values of Volleyball players
N

X

S.S.

Blindfolded Balance

12

1789,67

621,71

Blindfolded Squat Balance

12

2027,00

768,64

Dynamic Balance

12

1178,41

473,36

In Table 2, the mean blindfolded balance of volleyball players was 1789.67 ± 621.71, the mean
blindfolded squat balance was 2027.00 ± 768.64, and the mean dynamic balance was 1178.41 ±
473.36.

Table 3. Anthropometric properties of volleyball players
N

X

S.S.

BMI

12

22,85

1,32

VFP

12

9,91

3,21

Leg Muscle Weight/Body 12

3,60

0,12

Weight Percentage

In Table 3, the mean BMI of volleyball players is 22.85 ± 1.32, Body Fat Percentage is 9.91 ± 3.21,
and the ratio of Leg Muscle Mass to athlete's weight is 3.60 ± 0.12.
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Table 4. The Relationship Between Volleyball Players' Balance Values and Anthropometric Characteristics
Blindfolded

Blindfolded

Dynamic

Balance

Squat

Balance

BMI

BFP

Leg Muscle
Weight /Body

Balance

Weight
Percentage

Blindfolded Balance
Blindfolded Squat

1
0,508

1

Dynamic Balance

-0,156

0,152

1

BMI

0,111

0,586

0,352

1

VFP

0,044

0,281

0,428

0,441

1

Leg Muscle Weight

0,274

0,034

0,320

0,234

0,856

Balance

1

/Body Weight
Percentage
*p<0,05; **p<0,01

When the Table 4 is examined, there is only a low relationship between anthropometric properties
of blindfolded balance and leg muscle weight/body weight percentage. There is a moderate
relationship between the value of blindfolded squat balance and body mass index (BMI) and low
relationship between the value of blindfolded squat balance and body fat index (BFI). It is seen that
there is a moderate relationship between dynamic balance and BMI, BFI and leg muscle
weight/body weight percentage.

Discussion and Conclusion
In this study, which consists of male volleyball players playing in Turkish Men's Volleyball League
(officially called The Efe League) in 2016-2017 season, the relationship between the balance
performances and anthropometric properties of twelve volunteer male volleyball players who
played in MSK URFA (a team in Turkish Men's Volleyball League) in 2016-2017 season were
investigated.
As a result of the study, it was seen that there was no significant relationship between balance and
anthropometric properties. While the mean blindfolded balance of volleyball players was 1789.67 ±
621.71, the mean blindfolded squat balance was 2027.00 ± 768.64 and the mean dynamic balance
was 1178.41 ± 473.36, it was seen that there was a low relationship between the anthropometric
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properties data of blindfolded balance and leg muscle weight/ body weight ratio. There is a
moderate relationship with BMI and blindfolded squat balance and low relationship between
blindfolded squat balance and BFPIt is seen that the dynamic balance has a moderately low
relationship between BMI, VFP and leg muscle weight / body weight ratios. Similarly, parallel
results have been reached in the studies conducted in the literature. For example, Kapşigay et al.
(2013) could not find a statistically significant difference between dominant and non-dominant leg
strength and body balance. Göktepe (2016) could not find a significant difference between
dominant and non-dominant leg strength and balance performances of football players.
On the other hand, as a result of the study carried out by Gürkan et al (2012) to determine the
balance and body fat percentages of elite football players and compare them to sedentaries, it was
determined that the body fat percentages of football players are relatively lower than those of
sedentaries, there was no significant difference between balance values of athletes and sedentaries,
and there was a positive relationship between height and body weight of athletes and body weight
and body fat percentages of sedentaries.
As a result of the study carried out by Taşpınar et al. (2012) to investigate the relationship between
body composition and physical activity, balance and supportive factors in university students, it was
found that there was no statistically significant relationship between body mass index values and
physical activity and balance.
In another study, Göktepe (2016) determined that there was no relationship between body fat
percentage, fat amount, dry mass, lean dry mass, body fluid, basal metabolic rate, body mass index,
impedance values and static and dynamic balance of athletes, and there was no relationship between
body composition, static and dynamic balance.
As a result of this study, although there is no one-to-one study, it was seen that similar studies have
been conducted. Eylen et al. (2017) investigated the effect of different strength training on static
and dynamic balance abilities of volleyball players. As a result of the study, it was found that
different strength training applied to volleyball players had a positive effect on static and dynamic
balance ability. It was said that regular strength training would increase static and dynamic balance
abilities.
In light of these findings, the following recommendations were made:
For a successful performance in volleyball, it is thought that the balance that is important in the
movements in the game such as attack and defence and BMI and Body fat percentage, which is
moderately related to a successful performance, should be improved.

13

N. Ateş et al / International Archives of Medical Research 11:1 (2019) 7-15
BIBLIOGRAPHY
Akındele, M. O., Phillips, J.S., Igumbor, E. U. (2016).The Relationship Between Body Fat Percentage and Body Mass
Index in Overweight and Obese Individuals in an Urban African Setting. J Public Health Africa. 2016 Aug 17; 7(1):
515.
Al-Eisa, E. (2008). Balance, equilibrium and stability. Kinesiology Lecture 9, http://fac.ksu.edu.sa/ealeisa/pages/rhs341.
(08.03.2015).
Anderson, K. G., ve Behm, D. G. (2005). The impact of instability resistance training on balance and stability. Sports
Medicine, 35(1), 43-53.
Brachman,A., Kamieniarz, A., Michalska, J., Pawłowski, M., Słomka, K.J., Juras, G., Kinet,

J.H.(2017).

Balance

Training Programs in Athletes – a Systematic Review. Sep; 58: 45–64.
Bressel, E., Yonker, J. C., Kras, J., & Heath, E. M. (2007). Comparison of static and dynamic balance in female
collegiate soccer, basketball, and gymnastics athletes. J. Athl. Train., 42, 42-46.
Börüklü, T. (2008). Takım sporu yapan kişilerde hemisferik farklılıkların uyarılma potansiyelleri. Yüksek Lisans Tezi,
Erciyes Üniversitesi Sağlık Bilimleri Enstitüsü, Fizyoloji Anabilim Dalı, Kayseri. Çon, M., Akyol, P., Tural, E.,
Taşmektepligil, M. (2012). Voleybolcuların Esneklik ve Vücut Yağ Yüzdesi Değerlerinin Dikey Sıçrama
Performansına Etkisi. Selçuk Üniversitesi Beden Eğitimi ve Spor Bilim Dergisi, 14 (2): 202-207.
Emery, C. A. (2003). Is there a clinical standing balance measurement appropriate for use in sports medicine? A review
of the literature. Journal of Science and Medicine in Sport, 6(4), 492-

504.

Eylen, M. A.,Daglioglu, Ö.,Gucenmez, E. (2017). The Effects of Different Strength Training on Static and Dynamic
Balance Ability of Volleyball Players. Journal of Education and Training

Studies Vol. 5, No. 13.

Foss K.D.B. Myer G.D. Hewett T.E. (2014). Epidemiology of basketball, soccer, and volleyball injuries in middleschool female athletes. The Physician and Sports medicine. 42(2): 146-153.
Gaurav, V. ve Sıngh, A. (2014). Anthropometric characteristics of Indian volleyball players in relation to their
performance level. Turkish Journal of Sport and Exercise http://selcukbesyod.selcuk.edu.tr/sumbtd/index Year:2014
- Volume: 16 - Issue: 1 - Pages: 87-89 DOI: 10.15314/TJSE.201416168
Göktepe, M. M. (2016). Sporcularda Vücut Kompozisyonu ile Denge Parametreleri Arasındaki İlişki. Ağrı İbrahim
Çeçen Üniversitesi Sosyal Bilimler Enstitüsü Beden Eğitimi ve Spor Eğitimi Anabilim Dalı (Yüksek Lisans Tezi),
Ağrı.
Gürkan, A. C.; Sever, O.; Er, F. N.; Suveren, C., Koçak, M., Hazar, M. (2012). The Comparıson Of Balance And Body
Fat Percentage Of Elıte Futsal Players And Sedentary People. Niğde Üniversitesi Beden Eğitimi ve Spor Bilimleri
Dergisi Cilt 6, Sayı 3, 2012
Hewett T.E. Torg J.S. Boden B.P. (2009). Video analysis of trunk and knee motion during non-contact anterior cruciate
ligament injury in female athletes: lateral trunk and knee abduction motion are combined components of the injury
mechanism. Br J Sports Med. 43(6): 417- 422.
Hrysomallis, C. (2011). Balance ability and athletic performance. Sports Medicine, 41(3): 221- 232.
Howe, T. E., Rochester, L., Neil, F., Skelton, D. A., & Ballinger, C. (2011). Exercise for improving balance in older
people. Cochrane Database of Systematic Reviews, 9(11), CD004963.

14

N. Ateş et al / International Archives of Medical Research 11:1 (2019) 7-15
Falk, B., Weinstein, Y., Dodan, R., Abramson D.A., Mannsegal, D, Hoffman. J.R. (1996). A

treadmill test of sprint

running. Scand. J. Med. Sci. Sports, 6: 259264.
Karadenizli, Z. İ. ve Türegün, E. (2017). Genç erkek basketbolcularda pliometrik antrenmanların statik ve dinamik
dengeye etkisi. Atatürk Üniversitesi Beden Eğitimi ve Spor Bilimleri Dergisi, 19(4): 40-51.
Kılıç RT, Börü A, Bayrakcı Tunay V, Aksoy S, Ergun N. Farklı branşlardaki sporcuların Denge kararlılık sınırlarının
karşılaştırılması. J Exerc Ther Rehabil. 5(2):106115. Comparison of limits of stability of athletes in different sports
branches.
Koç H, Aslan CS. (2010). Erkek Hentbol ve Voleybol Sporcularının Seçilmiş Fiziksel ve Motorik Özelliklerinin
Karşılaştırılması. Selçuk Üniversitesi Beden Eğitim ve Spor Bilim Dergisi, 12(3): 227-231.
Kümmel, J., Bergmann, J., Prieske, O., Kramer, A., Granacher, U., & Gruber, M. (2016). Effects of conditioning hops
on drop jump and sprint performance: a randomized crossover pilot study in elite athletes. BMC Sports Science,
Medicine and Rehabilitation, 8(1), 1.
Leung, D. P., Chan, C. K., Tsang, H. W., & Jones, A. Y. (2011). Taichi as an intervention to improve balance and
reduce falls in older adults: a systematic and meta-analytical. Alternative Therapies in Health and Medicine, 17(1),
40-48.
Lesinski, M., Hortobágyi, T., Muehlbauer, T., Gollhofer, A., & Granacher, U. (2015). Effects of balance training on
balance performance in healthy older adults: a systematic review and meta-analysis. Sports medicine, 45(12), 17211738.
Matthews M.J. Matthews H. Yusuf M. Doyle C. (2016). Traditional Martial Arts Training Enhances Balance and
Neuromuscular Control in Female Modern Martial Artists. J Yoga Phys Ther. 6(228): 2-5.
Pappas E. Hagins M. Sheikhzadeh A. Nordin M. Rose D. (2007). Biomechanical differences between unilateral and
bilateral landings from a jump: gender differences. Clin J Sport Med. 17(4): 263-268.
Siedentop, D., Hastie, P. A., & Van der Mars, H. (2011). Complete Guide to Sport Education. 2nded. USA: Human
Kinetics.
Taşkın, C. Karakoç, Ö., Yüksek, S. (2015). İşitme Engelli Voleybol ve Hentbol Erkek Sporcuların Statik Denge
Performans Durumlarının İncelenmesi. Akademik Sosyal Araştırmalar Dergisi, Yıl: 3, Sayı: 17, Eylül 2015, s. 248255.
Taşpınar, F., Seyyar, G.K., Kurt, G., Afşar, E., Saraçoğlu, İ., Taşpınar, B. (2012). Üniversite Öğrencilerinde Vücut
Kompozisyonu ile Fiziksel Aktivite, Denge ve Destekleyici Faktörler Arasındaki İlişki. Turkiye Klinikleri JHealth
Sci ;2(2):55-65.

15

