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Abstract

Handball is a team sport in which changing direction, running fast-slowly, jumping, throwing, throwing accuracy,
and tackles are at the forefront. For basic throws in the game, throwing speed and accuracy are important factors
for a successful throw. In this context, the aim of this study is to evaluate the effects of body composition, isokinetic
strength, handgrip strength, and static and dynamic balance parameters on throwing speed and accuracy in handball
players. A total of 20 male handball players with an average age of 14.95+0.24 years and an average sports age of
4.15+0.44 years participated in the study voluntarily. Body composition, static and dynamic balance, hand grip
strength, shoulder and arm rotation, throwing velocity and accuracy tests were performed on the athletes. While a
negative correlation was found between body weight (r=-0.61), body mass index (r=-0.66), body muscle mass (r=-
0.5), body fat mass (r=-0.58), Body fat % (r=0.61), Dominant arm muscle (r=-0.52) parameters and throwing
accuracy, a positive correlation was found between dominant hand grip (r=0.59) and dominant arm shoulder
internal rotation strength (r=0.59), non-dominant arm shoulder internal rotation strength parameters and throwing
velocity (p<0.05). No correlation was found in the static and dynamic balance parameter. In line with the findings
of the study, the static and dynamic balance parameters of the handball players did not have an effect on the
throwing velocity and accuracy. However, while anthropometric characteristics such as body weight, body fat
percentage and mass, and muscle mass had an effect on throwing accuracy, it can be said that hand grip strength,
isokinetic shoulder internal and external rotation strength were effective on throwing velocity.
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Hentbolda ang hizi ve isabetine etki eden parametrelerin incelenmesi

Oz

Hentbol yén degistirme, hizli-yavas kosma, sigrama, atmanin, isabetin ve ikili miicadelecin én planda oldugu bir
takim sporudur ve oyun iginde temel atislarda, basarili bir atis icin atis hizi ve isabetlilik onemli bir faktordiir.
Calismanin amact, hentbolcularda viicut kompozisyonu, izokinetik kuvvet, el kavrama kuvveti, statik ve dinamik
denge parametrelerinin atis hizina ve isabetine etkisinin degerlendirilmesidir. Calismaya yas ortalamalart
14.95+0,24 yil olan 20 erkek hentbol oyuncusu goniillii olarak katiimuistir. Sporculara viicut kompozisyonu, statik
ve dinamik denge, el kavrama kuvveti, omuz ve kol rotasyon, atis hizi ve isabet testleri yapimistir. Viicut
agrhigi(r=-0,61) viicut kiitle indeksi(r=-0,66), viicut kas kiitlesi(r=-0,50), viicut yag kiitlesi(r=-0,58), viicut
yag(r=0,61), baskin kol kast (r=0-0,52) parametreleri ile atis isabeti arasinda negatif korelasyon bulunurken,
baskin el kavrama(r=0,59) ve baskin kol omuz i¢ rotasyon kuvveti (r=0,59), baskin olmayan kol omuz i¢ rotasyon
kuvveti parametreleri ile atis hizi arasinda pozitif korelasyon bulunmugtur. Statik ve dinamik denge parametresinde
herhangi bir korelasyon bulunmamustir. Calismanin bulgular: dogrultusunda, hentbol oyuncularinin statik ve
dinamik denge parametrelerinin atig hizi ve isabeti iizerinde etkisi bulunmamugtir. Ancak, viicut agirligy, viicut yag
yiizde ve kiitlesi, kas kiitlesi gibi antropometrik ozellikleri atig isabeti tizerinde etkiye sahipken, el kavrama kuvveti,
izokinetik omuz internal ve external rotasyon kuvveti atis hizinda etkili oldugu soylenebilir.
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INTRODUCTION

Handball is a fast-paced contact sport that requires physical effort capacity to resist
violent contacts and high-intensity physical actions during training and competition (Gorostiaga
et al., 2006; Bragazzi et al., 2020). It is also a team sport in which changing direction, running
fast-slowly, jumping, throwing, throwing accuracy, and tackles are at the forefront (Ravier &
Demouge, 2016). The basic factors required for success in handball can be listed as maximal
strength, strength, balance, speed, endurance, throwing velocity and accuracy (Karcher &
Buchheit, 2014; Saavedra et al., 2018). For basic throws in the game, throwing speed and
accuracy are important factors for a successful throw (Van den Tillaar & Ettema, 2003;
Gorostiaga et al., 2006; Van den Tillaar & Ettema, 2007;).

Physical characteristics of handball players are an important parameter for throwing
velocity and accuracy (Debanne & Laffaye, 2011). It is observed that these are related to the
physical profiles of the athletes and that taller and fatter athletes can throw faster with the effect
of their mass (Van den Tillaar & Ettama, 2004; Wagner et al., 2010). Studies in the literature
show parallelism with the findings of our study, but studies on body composition, throwing

velocity and accuracy are insufficient.

While defending in the game, the players constantly apply force both to their own bodies
and to the opposing player in order to prevent the forward players of the opposing team and
upset their balance (Tokgodz & Aydin, 2022). During the game, balance and body posture play
a very important role in handball. The good static and dynamic balance ability of the athlete
ensures that the necessary movements are performed in a proper and coordinated manner
(Kayacan & Makaraci, 2017; Tokat & Giinay, 2022). Dynamic and static balance is of great
importance for using the most appropriate technique, adapting to the in-game variables, and
strength transfer between the upper and lower extremities (Simsek & Ertan, 2011; Taskin et al.,
2015). Moreover, the strength of the arm used for shot should be evaluated together with the
upper extremity and shooting technique, optimal harmony of body parts, and lower extremity
strength. Furthermore, the strength of the throwing arm should be evaluated not only with the
upper extremity, but also with throwing velocity and accuracy, the harmony of the body parts

at this time, and the strength of the lower extremity (Ferragutt et al., 2018).

Throwing in handball is a complex skill that includes both mechanical and motor skills
involving directions of movement (Fradet et al., 2004; Van den Tillaar & Ettema, 2007).

Strength is an important factor for throwing velocity and accuracy. Although the throwing
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motion creates a wide kinetic chain that starts with the foot's contact with the ground and
continues until the ball is released, it is the upper extremity that transfers the strength that occurs
in directing the motion to the ball. For this reason, strength in the shoulder, elbow, wrist joints,
arm, forearm, and hand segments, which determine the position of the arm in air, are shown as
important factors that ensure throwing accuracy (Hamill & Knutzen, 2003). In this context, in
addition to technical and tactical abilities, muscular force and strength (maximal isometric
power) should not be ignored in order to be successful in both men's and women's handball
(Cherif et al., 2016; Hermassi et al., 2019). This strength of the player naturally also affects
throwing velocity that will be produced while throwing (Makaraci, 2021).

In this context, the aim of this study is to evaluate the effects of body composition,
isokinetic strength, hand grip strength, static and dynamic balance parameters on throwing

velocity and accuracy in handball players.

METHOD

Research group

A total of 20 male handball players with an average age of 14.95+0.24 years and an
average sports age of 4.15+0.44 years and without any health problems participated in the study
voluntarily. The study procedures followed the principles outlined in the Declaration of
Helsinki and were approved by Karabuk University, Non-interventional Clinical Ethics
Committee (2023/1267).

Study design

Study measurements were completed in 2 days. The athletes carried out a routine warm-
up protocol including 10 minutes of dynamic and static exercises on both days. Body
composition, static and dynamic balance, hand grip strength, shoulder internal and external
rotation strength tests were performed on the athletes on the 1t day and the data were recorded.
On the second day, throwing velocity and accuracy tests determined in the handball field were
applied on the athletes, and then the study was completed. The athletes who train regularly at
least 3 days a week were included in the study. The athletes participating in the study were
informed about the aim and content of the study at the beginning of the study and then all
participants signed an “Informed Consent Form” stating that they voluntarily participated in the

study.
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Data collection tools

Height and Body Analysis Measurement: While the height (cm) of the participants was
measured with a stadiometer, Inbody 270 body analysis measuring device was used for the body
weight (kg), Body mass index (BMI) (kg/m?), body fat percentage (%), body fat mass (kg) and

body muscle percentage (%).

Static and Dynamic Balance: Postural stability test (PST) and stability limit test (SLT)
performed to determine the static and dynamic balance levels of the participants were carried
out with the BioSway portable balance system (Biodex BioSway, USA) (Eser, 2019) PST is a
test that measures the ability to hold the center of gravity above the support surface. In this test,
the participants were asked to stand on their two feet on the platform and try to keep the point
showing the center of gravity on the monitor in front of them stable. This system calculated
how much the participants deviated from the desired point in the sagittal and frontal planes
during the test and gave the lateral-medial balance index and the anterior-posterior balance
index. SLT represents the maximum angle at which the participants can lie with their feet stable,
without bending their knees and without losing their balance. During SLT, the participants were
asked to move the center of gravity while trying to stand on both feet without oscillating on the
balance platform, according to the flashing of the patterns seen on the monitor in front of them,
and to keep the center of gravity in that area until the target point stopped flashing (Sekulic et
al., 2013). During the test, the system automatically directed 8 directions (3 forward, 3 back, 2
sides) to random target points once. The test was repeated 3 times and the average value was
taken and the stability limit test values of the participants were recorded.

Hand Grip Strength: Dominant and nondominant hand grip strength measurements of the
participants were performed in the standing position. After the dynamometer was adjusted
according to the hand sizes of the subjects, the participants were allowed to stand on their side
at an angle of 10-15° from their shoulders. The maximum grip strength of dominant and
nondominant hands was measured when participants felt ready. Two attempts were made for
both hands and the highest values were recorded as dominant and nondominant hand grip
strength (Innes, 1999; Tokat & Keskin, 2023).

Isokinetic Shoulder Strength: LaFayette brand digital hand dynamometer was used to
measure the dominant and non-dominant shoulder, internal and external rotation strength. The
device can give data such as peak power, time to reach peak power, total test time, and average

strength in kg, Newton, and pounds. Before starting the test, the athletes were verbally informed

709
©JROLSS



Auf/ Cited in: Akgay, N., Yildiz, K. C., Tanrigver, S., Kanm, M. A., Akgiil, M. S., & Sahin, F. N. (2023).
Investigation of parameters affecting throwing velocity and accuracy in handball. Journal of ROL Sport Sciences,
Special Issue (1), 706-720.

about the test and a trial was made to all the athletes in order to familiarize them with the device.
During the test, the "make test" technique, which requires isometric contraction, was applied.
(Make test is the protocol of applying maximum force against the device by the person being
measured while the measuring person holds the dynamometer steady). All measurements were
taken twice by the same trainer with the same hand from the participants. In the test, the
participants were lying on a flat surface in the supine position without support. Then, the
dominant and non-dominant shoulder internal and external rotation strength was measured and

recorded twice (Kesilmis & Manolya, 2020).

Throwing Velocity: The ball throwing velocity of the participants were determined using
the Stalker Solo2 brand (Plano, USA) radar. The ball throwing velocity of the participants was
measured using the 7m throw while standing with the dominant arm and they were asked to
throw at the highest speed they could apply. All participants performed the same for 3 times

and their best scores were recorded (Diindar et al., 2018).

Throwing Accuracy: The participants were asked to shoot shots to the designated areas
of the handball goal in order to evaluate their throwing accuracy performance. Four net target
areas of 50 cm x 50 cm width were placed on the right-left, lower, and upper corners of the
handball goal. The athlete threw whichever of the four targets s/he wanted. The handball players
were asked to shoot 10 shots at the targets using the high basic shooting technique with a
resistance step, in accordance with the three-step rule of handball, without crossing the 9 m
shooting line from the middle playmaker position. After each throwing, the other balls in the
safe at a distance of 11 meters were taken one by one and 10 shots were completed. For this
test, two attempts were given, and the best of the two attempts was evaluated as the test result.
A 3 min rest was given between the attempts. In this study, the most commonly used high basic
shooting technique with a resistance, which is the most commonly used one in previous studies

and matches regarding similar shooting types (Pilga & Altun, 2019).

Data analysis

Data analysis was performed using IBM SPSS 27 package and Microsoft Excel 2019
programs. Spearman Rank Correlation was applied to determine whether there was a
significant relationship between the parameters. The statistical significance level was accepted
as p<0.05.
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FINDINGS
Table 1. The relationship between body composition and throwing velocity and accuracy (n=20)
Throwing Throwing
Parameters Mean+S.d  Velocity(km/h) r p Accuracy(score) r p
Mean+S.d Mean<S.d
Height (cm) 172.20+0.44 0.40 0.08 -0.15 0.53
Body weight (kg)  66.72+4.15 011  0.63 -0.61  0.00*
Body massindex ) 17 g, 005 0.85 -0.66  0.02*
(kg/m?)
Body m(‘lizc)'e Mass 55 .46+2.35 027 025 05 003
68.50+1.74 5.60+0.79
BOdy(If(agt)maSS 1125:2.15 028 024 058 0.00%
Body fat % 14.73+1.85 -041  0.07 -0.61 0.00*
Dominantarm =, g5, 14 041  0.07 052 0.02*
muscle (kg)
Dom'”?Qé)arm fat  69:0.18 047 0.04* 046 0.04*
*=p<0.05

When Table 1 was examined, a positive correlation was found between height (cm), body
weight (kg), body mass index (kg/m2), body muscle mass (kg), dominant arm muscle (kg) and
shooting speed (km/h) while no significant relationship was detected (p<0.05). While a negative
correlation was observed with body fat mass (kg), body fat percentage (%) and dominant arm
fat (kg) parameter, a significant correlation was found only with dominant arm fat (kg)
(p<0.05). Moreover, while a negative correlation was observed between all body composition
parameters and throwing accuracy (score), a statistically significant relationship was found

between all parameters except height (cm) and throwing accuracy (score) (p<0.05).

Table 2. The relationship between static balance and throwing velocity and accuracy (n=20)

Throwing Throwing
Parameters Mean+S.d. Velocity(km/h) r p Accuracy(score) r p
Mean=£S.d Mean+S.d
Overall stability ) 15, 1 020 039 -0.03 0.33
index (score)
Anterior/posterior g 1 68.50+1.74  -0.03 091 5.60+0.79 2023 0.34
index (score)
Medial/lateral = 15, o) 0.07 0.78 0.07 0.77
index (score)
*=p<0.05

When Table 2 was examined, a positive correlation was found between the overall
stability index (score) and the medial/lateral index (score) and the firing rate (km/h), while a
negative correlation was found between the anterior/posterior index (score) and throwing

velocity (km/h), and no statistically significant relationship was found between the static
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balance parameters and throwing velocity (km/h) at the 95% confidence interval (p<0.05).
Moreover, while a negative correlation was observed between the overall stability index (score)
and the anterior/posterior index (score) and the throwing accuracy (score), a positive correlation
was observed with the medial/lateral index (score). No statistically significant relationship was
observed between static balance parameters and throwing accuracy (score) at the 95%

confidence interval (p<0.05).

Table 3. Relationship between dynamic balance and throwing velocity and accuracy (n=20).

Throwing Throwing
Parameters Mean+S.d  Velocity(km/h) r p Accuracy(score) r p
Mean+S.d Mean+S.d
Total time (sec) 32.24+0.97 0.00 0.99 0.08 0.75
Overall (score) 57.7£2.34 0.23 0.32 0.18 0.45
Forward (score) 63.75+4.5 0.38 0.09 0.13 0.58
Backward (score)  64.7+4.29 0.21 0.38 -0.02 0.94
Left (score) 61.15+3.04 0.01 095 0.03 0.89
Right (score)  64.3:3.08  O0°0ELT4 go5  gog  SB0HTO 543 g5y
Forward left 59.942.89 0.08 0.74 0.27 0.24
(score)
Forwardright 43 47 038  0.09 000 099
(score)
Backward left 55 1.5 15 002 095 038 0.0
(score)
Backward right 5, 543,24 0.06 0.79 013 059
(score)
*=p<0.05

When Table 3 was examined, a positive correlation was found between all parameters
except backward left (score) and throwing velocity (km/h), but no significant relationship was
detected (p<0.05). Moreover, while a negative correlation was observed between throwing
accuracy (score) and backward (score), right (score), forward right (score) and backward right
(score), a positive correlation was observed with other parameters. No statistically significant
relationship was found between the dynamic balance parameters and throwing accuracy (score)
parameters at the 95% confidence interval (p<0.05).
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Table 4. The Relationship between grip strength and throwing velocity and accuracy (n=20).

Throwing Throwing

Parameters Mean+S.d — \/e10city(km/h) r p Accuracy(score) r p
Mean<S.d Mean<S.d

Dominanthand 45 5} o5 0.54  0.05% 022 035
grip (kg) 68.50+1.74 5.60+0.79

Nondominant 40, ,.; 59 042  0.06 029 021

hand grip (kg)
*=p<0.05

When Table 4 was examined, a positive correlation was found between dominant hand
grip strength (kg) and non-dominant hand grip strength and throwing velocity (km/h), while a
significant correlation was found only with dominant hand grip strength (kg) (p<0.05). No
statistically significant correlation was found between non-dominant hand grip strength and
throwing velocity (km/h) (p<0.05). Moreover, while a negative correlation was observed
between hand grip strength (kg) parameters and throwing accuracy (score), no statistically

significant correlation was found in the 95% confidence interval (p<0.05).

Table 5. Relationship between isokinetic strength and throwing velocity and accuracy (n=20).

Throwing Throwing
Parameters Mean+S.d  Velocity(km/h) r p Accuracy(score) r p
Mean+S.d Mean=S.d

Dominant arm

shoulder external
rotation strength 13.18+0.55 0.44 0.06 -0.35 013

(kg)
Nondominant arm

shoulder external
rotation strength 13.03+0.48 0.43 0.06 -0.21 036

(kg) 68.50+1.74 5.6040.79
Dominant arm

shoulder internal .
rotation strength 107 <0-62 059 0.0 017 47

(kg)
Nondominant arm

shoulder internal -
rotation strength 16.46x0.51 0.54 001 014 456

(kg)
*=p<0.05

When Table 5 was examined, a positive correlation was found between the shoulder
internal and external rotation force (kg) of the dominant arm and the nondominant arm and the
throwing velocity (km/h), whereas a significant correlation was found only for the shoulder
internal rotation force (kg) of the dominant arm and the nondominant arm (p<0.05). In addition,
although a negative correlation was found between the shoulder external and internal rotation
force (kg) of the dominant and non-dominant arm and throwing accuracy (score), no statistically

significant relationship was found (p<0.05).
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DISCUSSION AND CONCLUSION

In line with the findings of the study, no statistical significance was found between the
static and dynamic balance parameters and throwing velocity and accuracy. A statistical
significance was found between anthropometric features such as body weight (r=-0.61), body
mass index (r=-0.66), body muscle mass (r=-0.50), body fat mass (r=-0.58), Body fat % (r=0.61)
and throwing accuracy (p<0.05) while a statistical significance was found between Dominant
arm muscle (r=-0.52), dominant arm shoulder internal rotation strength (r=0.59) and throwing

accuracy (p<0.05).

Fleck et al. (1992) revealed that isokinetic strength parameters, namely elbow extension,
shoulder abduction, shoulder internal rotation and external rotation affect handball throwing
velocity. In some studies, when the relationship between throwing velocity and shoulder rotator
muscles was examined, it was reported that internal rotation and external rotation of the
shoulder were related to angular velocity (Bayios et al., 2001; Dauty et al., 2005; Andrade et
al., 2016). There are other studies showing that strength and power measures also positively
affect throwing velocity (Van den Tillaar & Ettema, 2004; Marques et al., 2007; Chelly et al.,
2010). On the other hand, Zapartidis et al. (2007) stated that there is a moderately strong and
significant positive relationship between throwing velocity and lower and upper extremity
muscle strength. However, in studies that are not parallel to the findings of our study, no
relationship was found between upper body strength and throwing velocity. No correlation was
found between 1-rep maximum bench press peak power and throwing velocity (Van den Tillaar
& Ettema, 2004; Chaouachi et al., 2009). Chelly et al. (2010) stated that the reason why the
shot accuracy velocity did not increase in parallel with the training was the fact that the shot
accuracy rate was not only a strength-dependent phenomenon. Cetin and Balci (2015) stated
that the upper extremity strength levels of handball players did not have any significant effect
on shot accuracy rate. In parallel with these studies, Hermassi et al. (2011), in their study on
handball players, revealed that the increase in strength did not cause a significant change in 9m
free throw performances, and this result was due to the fact that throwing velocity and accuracy
were closely related to the technical capacities of the athletes. In line with the studies in the
literature, it can be said that the strength parameter has a positive effect on throwing velocity
rather than throwing accuracy.

Studies investigating the relationship between body composition and throwing velocity
and accuracy indicate that handball performance is associated with physical characteristics and

that the heavier and taller athletes can increase their throwing velocity with the effect of their
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mass (Van den Tillaar & Ettema, 2004; Wagner et al., 2010). Similarly, Saavedra et al., (2018)
emphasized that factors such as height, body weight, arm length and palm width, which are
important criteria in determining position for female handball players of different age
categories, are effective in throwing velocity and are important for the development of the
athlete (Taborsky, 2007). In a study conducted in the same direction, a moderate and positive
correlation was found between throwing velocity and elbow width (r=0.265, p<0.01), calf width
(r=0.226, p<0.01), waist circumference (r=0.242, p<0.01) and hip circumference (r= between
0.345, p<0.01); a low positive correlation was found between throwing rate and wrist (cm)
(r=0.191, p<0.05); a moderate positive and significant correlation was found between throwing
velocity and hand length (r=0.358, p<0.01); and a moderate positive correlation was found
between biacromial width (cm) (r=0.340, p<0.01) and lean body weight (kg) (r=0.252, p<0.01).
However, no significant relationship was found between throwing accuracy and anthropometric
characteristics (Demirdizen, 2012). Similar studies in the literature do not show parallelism

with the findings of our study.

It was concluded that static and dynamic balance can play a positive role in reducing the
risk of injury, especially in rapidly developing sports such as handball, skiing, volleyball, and
basketball (Dunsky et al., 2017). This result suggests that balance should be improved as an
important way to improve the performance of athletes and minimize the risk of injury. During
handball competitions, it is necessary to maintain balance and postural control, especially in
defense and attack phases, as well as providing body stability during critical moments such as
high basic throw and penalty during attack (Makaraci, 2019). Gombos et al., (2017) further
emphasized the need to develop balance ability in handball players in their study. Similarly,
Sunawa et al., (2018) draws attention to the necessity of balance and stability during the fast
and unexpected movements of handball competitions. However, in Makaract's (2019) study,
although there were more variables showing positive trends in the relationship between shot
accuracy rate and jumping static balance performance, no statistical significance was found.
These results show that balance exercises are not associated with all aspects of handball
performance and the effect of certain factors may be more complex. At this point, further

research and examination of different parameters are required.

As a result, the static and dynamic balance parameters of the handball players did not
have an effect on the throwing velocity and accuracy. However, it can be said that while
anthropometric characteristics such as body weight, body fat percentage and mass, and muscle
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mass have an effect on throwing accuracy; hand grip strength, isokinetic shoulder internal and
external rotation strength are effective on throwing velocity.
GENISLETILMIS OZET

GIRiS

Hentbol, antrenman ve miisabaka esnasinda siddetli temaslara ve yiiksek yogunlukta gergeklesen
fiziksel aksiyonlara karsi koyabilecek fiziksel efor kapasitesine sahip hizli tempolu bir temas sporudur
(Gorostiaga ve ark., 2006; Bragazzi ve ark., 2020). Ayrica yon degistirme, hizli-yavas kosma, sigrama,
atmanin, isabetin ve ikili miicadelelerin 6n planda oldugu bir takim sporudur (Ravier & Demouge,
2016). Hentbolda basar1 i¢in gerekli olan temel faktdrler maksimal kuvvet, gii¢, denge, hiz, dayaniklilik,
atig hiz1 ve isabeti olarak gosterilebilir (Karcher & Buchheit, 2014; Saavedra ve ark., 2018). Oyun iginde
temel atislarda, basarili bir atig i¢in atig hizi ve isabetlilik énemli bir faktordiir (Van den Tillaar &
Ettema, 2003; Gorostiaga ve ark., 2006; Van den Tillaar & Ettema, 2007). Hentbol sporcularmin fiziksel
ozellikleri atig isabeti ve hizi i¢in 6nemli bir parametredir (Debanne & Laffaye, 2011). Sporcularin
fiziksel profilleriyle iliskili oldugu ve viicut agirligi fazla olan ve uzun sporcularin kiitle etkisiyle daha
hizli atig yapabildikleri goriilmistiir (Van den Tillaar & Ettama, 2004; Wagner ve ark., 2010).
Oyuncular, oyun i¢inde savunma yaparken karsi takimin hiicum oyuncularini engellemek ve dengelerini
bozmak i¢in devaml olarak hem kendi viicutlarina hem de rakip oyuncuya kuvvet uygulamaktadirlar
(Tokgdz & Aydin, 2022). Oyun esnasinda dengenin korunmasi ve viicut postiir yapisi hentbolda ¢ok
onemli rol oynamaktadir. Sporcunun statik ve dinamik denge kabiliyetinin iyi olmasi gereken
hareketlerin diizgiin ve koordineli bicimde yapilmasini saglamaktadir (Kayacan & Makaraci, 2017).
Hentbolda atis, hem mekanik hem de hareket yonlerini iceren motor becerileri igeren karmasik bir
beceridir (Fradet ve ark., 2004; Van den Tillaar & Ettema, 2007). Atis hiz1 ve isabeti i¢in ise kuvvet
onemli bir faktordiir. Atis hareketi, her ne kadar ayagin yer ile temasinda baslayip topun elden ¢ikmasina
kadar devam eden genis bir kinetik zincir olustursada, hareketi yonlendiren meydana gelen kuvveti topa
aktaran, tist ekstremitedir. Bu nedenle kolun boslukta aldigi pozisyonu belirleyen omuz, dirsek, el bilegi
eklemleri, kol, onkol ve el segmentlerinde kuvvet atista isabetliligi saglayan onemli faktorler
gosterilmektedir (Hamill & Knutzen, 2003). Bu baglamda bu ¢alismanin amaci, hentbolcularda viicut
kompozisyonu, izokinetik kuvvet, el kavrama kuvveti, statik ve dinamik denge parametrelerinin atig

hizina ve isabetine etkisinin degerlendirilmesidir.

YONTEM

Caligma 6lctimleri 2 glinde tamamlanmistir. Sporcular iki giinde de 10 dakikalik dinamik ve statik
egzersizler igeren rutin 1sinma protokolii uygulamislardir. Sporcular 1. giin viicut kompozisyonu, statik
ve dinamik denge, el kavrama kuvveti, omuz internal ve external rotasyon kuvvet testleri yapilarak
veriler kaydedilmistir. 2. giin sporcular hentbol sahasinda belirlenen atig hizi ve isabet testlerinin

ardindan ¢aligma tamamlanmistir. Calismaya haftada en az 3 giin diizenli antrenman yapan sporcular
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dahil edilmistir. Calismaya herhangi bir saglik sorunu bulunmayan, yas ortalamasi 14,95+0,24, spor yasi
ortalama 4,15+0,44 (y1l) olan ve miisabik olan toplamda 20 erkek hentbol oyuncusu goniillii olarak
katilmistir. Verilerin analizi IBM SPSS 27 paket ve Microsoft Excel 2019 programlar1 kullanilarak
yapildi. Parametreler arasinda anlamli bir iliskinin olup olmadigini tespit etmek icin Spearman Rank

Korelasyon uygulandi. istatiksel olarak anlamlilik diizeyi p<0,05 olarak kabul edilmistir.

BULGULAR

Caligmanin bulgular1 dogrultusunda, statik ve dinamik denge parametrelerinin atig hiz1 ve isabeti
tizerinde istatiksel agidan anlamlilik bulunmamistir. Viicut agirhigr (r=-0,61), viicut kiitle indeksi (r=-
0,66), viicut kas kiitlesi (r=-0,50), viicut yag kiitlesi (r=-0,58), viicut yag % (r=0,61) gibi antropometrik
oOzelliklerinin atis isabeti tizerinde anlamlilik bulunurken (p<0,05), baskin kol kas1 (r=-0,52), baskin kol

omuz i¢ rotasyon kuvveti (r=0,59) atis hizinda ise atis hizinda istatiksel agidan anlamlilik bulunmustur

(p<0,05).

SONUC

Sonug olarak, hentbol oyuncularinin statik ve dinamik denge parametrelerinin atis hiz1 ve isabeti
iizerinde etkisi bulunmamistir. Ancak, viicut agirhigi, viicut yag yiizde ve kiitlesi, kas kiitlesi gibi
antropometrik ozellikleri atig isabeti lizerinde etkiye sahipken, el kavrama kuvveti, izokinetik omuz

internal ve external rotasyon kuvveti atig hizinda etkili oldugu sdylenebilir.

REFERENCES

Andrade, M. S., de Carvalho Koffes, F., Benedito-Silva, A. A., da Silva, A. C., & de Lira, C. A. B. (2016). Effect
of fatigue caused by a simulated handball game on ball throwing velocity, shoulder muscle strength and
balance ratio: A prospective study. BMC Sports Science, Medicine and Rehabilitation, 8(13), 1-7.

Bayios, I. A., Anastasopoulou, E. M., Sioudris, D. S., & Boudolos, K. D. (2001). Relationship between isokinetic
strength of the internal and external shoulder rotators and ball velocity in team handball. Journal of Sports
Medicine and Physical Fitness, 41(2), 229-235.

Bragazzi, N. L., Rouissi, M., Hermassi, S., & Chamari, K. (2020). Resistance training and handball players’
isokinetic, isometric and maximal strength, muscle power and throwing ball velocity: A systematic review

and meta-analysis. International Journal of Environmental Research and Public Health, 17(8), 2663.

Cetin, E., & Balci, N. (2015). The effects of isokinetic performance on accurate throwing in team handball.

Procedia-Social and Behavioral Sciences, 174, 1872—-1877.

Chaouachi, A., Brughelli, M., Levin, G., Boudhina, N. B. B., Cronin, J., & Chamari, K. (2009). Anthropometric,
physiological and performance characteristics of elite team-handball players. Journal of Sports Sciences,
27(2), 151-157.

Chelly, M. S., Hermassi, S., & Shephard, R. J. (2010). Relationships between power and strength of the upper and
lower limb muscles and throwing velocity in male handball players. The Journal of Strength &
Conditioning Research, 24(6), 1480-1487.

717
©JROLSS



Auf/ Cited in: Ak¢ay, N., Yildiz, K. C., Tanridver, S., Kani, M. A., Akgiil, M. S., & Sahin, F. N. (2023).
Investigation of parameters affecting throwing velocity and accuracy in handball. Journal of ROL Sport Sciences,
Special Issue (1), 706-720.

Cherif, M., Chtourou, H., Souissi, N., Aouidet, A., & Chamari, K. (2016). Maximal power training induced
different improvement in throwing velocity and muscle strength according to playing positions in elite male
handball players. Biology of Sport, 33(4), 393-398.

Dauty, A., Kitar, E., Dubois, C., & Potiron-Josse, A. (2005). Relationship between ball velocity and the shoulder
rotators isokinetic torque in high-level handball players. Science & Sports, 20(5), 300-303.

Debanne, T., & Laffaye, G. (2011). Predicting the throwing velocity of the ball in handball with anthropometric

variables and isotonic tests. Journal of Sports Sciences, 29(7), 705-713.

Demirdizen, T.A. (2012). Elit bayan hentbolcularin fiziksel ve fizyolojik uygunluklarmmin atis hizi ve isabeti ile
iliskilendirilmesi [Doktora tezi, Kocaeli Universitesi]. Saglik Bilimleri Enstitiisii.

Diindar, A., Aktug, Z. B., & Murathan, F. (2018). Elit hentbol oyuncularinda omuz izokinetik kuvveti ile top atig

hiz1 arasindaki iligkinin incelenmesi. Ulusal Spor Bilimleri Dergisi, 2(2), 121-128.

Dunsky, A., Barzilay, I., & Fox, O. (2017). Effect of a specialized injury prevention program on static balance,
dynamic balance and kicking accuracy of young soccer players. World Journal of Orthopedics, 8(4), 317.

Eser, M. C. (2019). Yon degistirme hizi ile kuvvet, denge ve siirat arasindaki iliskinin cinsiyete gére incelenmesi

[Yiiksek lisans tezi, Hacettepe Universitesi]. Saglik Bilimleri Enstitiisii.

Ferragut, C., Vila, H., Abraldes, J. A., & Manchado, C. (2018). Influence of physical aspects and throwing velocity
in opposition situations in top-elite and elite female handball players. Journal of Human Kinetics, 63(1),
23-32.

Fleck, S. J., Smith, S. L., Craib, M. W., Denahan, T., Snow, R. E., & Mitchell, M. L. (1992). Upper extremity
isokinetic torque and throwing velocity in team handball. The Journal of Strength & Conditioning
Research, 6(2), 120-124.

Fradet, L., Botcazou, M., Durocher, C., Cretual, A., Multon, F., Prioux, J., ... et al. (2004). Do handball throws

always exhibit a proximal-to-distal segmental sequence?. Journal of Sports Sciences, 22(5), 439-447.

Gombos, L., Gherman, A. A., Patrascu, A., & Radu, P. (2017). Postural balance and 7-meter throw's accuracy in
handball. Timisoara Physical Education and Rehabilitation Journal, 10(19), 103-108.

Gorostiaga, E. M., Granados, C., Ibafiez, J, Gonzalez-Badillo, J. J., & lzquierdo, M. (2006). Effects of an entire
season on physical fitness changes in elite male handball players. Medicine & Science in Sports & Exercise,
38(2), 357-366.

Hamill J. M., & Knutzen K. (2015). Biomechanical basis of human movement. Lippincott Williams & Wilkins A
Wolters Kluwer Company.

Hermassi, S., Chelly, M. S., Tabka, Z., Shephard, R. J., & Chamari, K. (2011). Effects of 8-week in-season upper
and lower limb heavy resistance training on the peak power, throwing velocity, and sprint performance of
elite male handball players. The Journal of Strength & Conditioning Research, 25(9), 2424-2433.

718
©JROLSS



Auf/ Cited in: Ak¢ay, N., Yildiz, K. C., Tanridver, S., Kani, M. A., Akgiil, M. S., & Sahin, F. N. (2023).
Investigation of parameters affecting throwing velocity and accuracy in handball. Journal of ROL Sport Sciences,
Special Issue (1), 706-720.

Hermassi, S., Delank, K. S., Fieseler, G., Bartels, T., Chelly, M. S., Khalifa, R., ... et al. (2019). Relationships
between olympic weightlifting exercises, peak power of the upper and lower limb, muscle volume and
throwing ball velocity in elite male handball players. Sportverletzung- Sportschaden, 33(02), 104-112.

Innes, E. V. (1999). Handgrip strength testing: A review of the literature. Australian Occupational Therapy
Journal, 46(3), 120-140.

Karcher, C., & Buchheit, M. (2014). On-court demands of elite handball, with special reference to playing
positions. Sports Medicine, 44(6), 797-814.

Kayacan, Y., & Makaraci, Y. (2017). Bilgisayar tabanli symmetrigraf yontemi ile hentbolcularin postural analizi.
Spor ve Performans Arastirmalart Dergisi, 8(1), 27-33.

Kesilmis, 1., & Manolya, A. (2020). Quadriceps ve hamstring kas kuvveti dinamik denge performansini etkiler

mi?. Tiirk Spor Bilimleri Dergisi, 3(1), 1-7.

Makaraci, Y. (2019). Elit hentbolcularda izokinetik kuvvet, kas aktivasyonu, sigrama ve denge performansinin atig

isabetine etkisi [Doktora Tezi, Ondokuz May1s University]. Saglik Bilimleri Enstitiisi.

Makaraci, Y. (2021). Hentbolda atis hizi kavrami ve onemi: sistematik derleme. Gazi Beden Egitimi ve Spor

Bilimleri Dergisi, 26(1), 45-58.

Marques, M.C., Van Den Tillaar, R., Vescovi, J. D., & Gonzalez-Badillo, J. J. (2007). Relationship between
throwing velocity, muscle power, and bar velocity during bench press in elite handball players.
International Journal of Sports Physiology and Performance, 2(4), 414-422.

Pilga, O., & Altun, M. (2019). 12 haftalik hentbol teknik ve kuvvet antrenmanlarinin atig ve gii¢ performansi
iizerindeki etkilerinin degerlendirilmesi. CBU Beden Egitimi ve Spor Bilimleri Dergisi, 14(1), 66-78.

Ravier, G., & Demouge, J. (2016). Comparison of lower limb strength characteristics between youth and adult
elite female team handball players. Science & Sports, 31(3), e39-e46.

Saavedra, J. M., Kristjansdottir, H., Einarsson, 1. b., Gudmundsdottir, M. L., Porgeirsson, S., & Stefansson, A.
(2018). Anthropometric characteristics, physical fitness, and throwing velocity in elite women's handball
teams. The Journal of Strength & Conditioning Research, 32(8), 2294-2301.

Sekulic, D., Spasic, M., Mirkov, D., Cavar, M., & Sattler, T. (2013). Gender-specific influences of balance, speed,
and power on agility performance. The Journal of Strength & Conditioning Research, 27(3), 802-811.

Simsek, D., & Ertan, H. (2011). Postural kontrol ve spor: Spor branslarina yonelik postural sensor-motor stratejiler

ve postural salinim. Spormetre Beden Egitimi ve Spor Bilimleri Dergisi, 9(3), 81-90.

Sunawa, M. K., Rustiadi, T., & Soekardi, S. (2018). The contribution of hand-eye coordination, muscle arm
strength, and concentration to standing throw shoot results. Journal of Physical Education and Sports, 7(2),
141-151.

Taborsky, F. (2007). The body height and top team handball players. EHF Web-Periodicals.

Taskin, C., Karakog, O., & Yiiksek, S. (2015). Isitme engelli voleybol ve hentbol erkek sporcularm statik denge

performans durumlarinin incelenmesi. The Journal of Academic Social Science, 3(17), 248-255.

719
©JROLSS



Auf/ Cited in: Ak¢ay, N., Yildiz, K. C., Tanridver, S., Kani, M. A., Akgiil, M. S., & Sahin, F. N. (2023).
Investigation of parameters affecting throwing velocity and accuracy in handball. Journal of ROL Sport Sciences,
Special Issue (1), 706-720.

Tokat, F., & Keskin, K. (2023). Bireysel sporcularin ve takim sporcularinin bazi fiziksel uygunluk parametrelerinin

karsilagtirnilmasi. Uluslararast Bozok Spor Bilimleri Dergisi, 4(2), 126-135.

Tokat, F & Giinay, M. (2022). Beden egitimi ve spor 6gretmenligi 6grencilerinde denge ve reaksiyon zamani

iligkisi. Anatolia Sport Research, 3(3), 9-15.

Tokgdz, G., & Aydm, O. (2022). 11-13 yas futbolcular ile hentbolcularin viicut postiir analizlerinin
karsilastirilmasi. Journal of Global Sport and Education Research, 5(2), 87-97.

Van den Tillaar, R., & Ettema, G. (2003). Influence of instruction on velocity and accuracy of overarm throwing.
Perceptual and Motor Skills, 96(2), 423-434.

Van den Tillaar, R., & Ettema, G. (2004). A force-velocity relationship and coordination patterns in overarm

throwing. Journal of Sports Science & Medicine, 3(4), 211.

Van den Tillaar, R., & Ettema, G. (2007). A three-dimensional analysis of overarm throwing in experienced

handball players. Journal of Applied Biomechanics, 23(1), 12-19.

Wagner, H., Buchecker, M., von Duvillard, S. P., & Miiller, E. (2010). Kinematic description of elite vs. low level

players in team-handball jump throw. Journal of Sports Science & Medicine, 9(1), 15.

Zapartidis, 1., Gouvali, M., Bayios, I., & Boudolos, K. (2007). Throwing effectiveness and rotational strength of
the shoulder in team handball. Journal of Sports Medicine and Physical Fitness, 47(2), 169.

KATKI ORANI ACIKLAMA KATKIDA BULUNANLAR
CONTRIBUTION RATE EXPLANATION CONTRIBUTORS
Fikir ve Kavramsal Orgii Arastirma hipotezini veya fikrini olusturmak Neslihan ARCAY
Idea or Notion Form the research hypothesis or idea Kerem Can YILDIZ.A
Mustafa Sakir AKGUL
Tasarim Yontem ve arastirma desenini tasarlamak Kerem Cem YILDIZ
Design To design the method and research design. Sezer TANRIOVER
Literatiir Tarama Calisma i¢in gerekli literatiirli taramak Neslihan AKCAY
Literature Review Review the literature required for the study Sezer TANR.IOVER-.
Mustafa Sakir AKGUL
Neslihan AKCAY

Veri Toplama ve Isleme

Data Collecting and Verileri- toplamak3 (_iﬁzenlemek ve raporlastirmak Kerem Cem YILDIZ
Processing Collecting, organizing and reporting data Sezer TANRIOVER
Mustafa Sakir AKGUL
Tartigma ve Yorum Elde edilen bulgularin degerlendirilmesi Mustafa Sakir AKGUL
Discussion and Commentary Evaluation of the obtained finding Fatma Nese SAHIN

Destek ve Tesekkiir Beyany/ Statement of Support and Acknowledgment
Bu ¢alismanin yazim siirecinde katki ve/veya destek alimmamaigtir.

No contribution and/or support was received during the writing process of this study.
Catisma Beyany/ Statement of Conflict
Aragtirmacilarmn arastirma ile ilgili diger kisi ve kurumlarla herhangi bir kisisel ve finansal ¢ikar ¢atismasi yoktur.

Researchers do not have any personal or financial conflicts of interest with other people and institutions related to the
research.

Etik Kurul Beyany/ Statement of Ethics Committee

Bu arastirma, Karabiik Universitesi Etik Kurulunun 2023/1267 sayil karar ile yiiriitiilmiistiir.

This research was conducted with the decision of Karabuk University Ethics Committee numbered 2023/1267.

This study is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License

(CCBY 4.0).

720
©JROLSS


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

