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Abstract:

The aim of this study is: it is thought that researching and knowing the physical
characteristics of handball players and their quickness and agility performances
according to their playing positions can also be helpful in choosing athletes according to
their positions in handball. Research in Turkey handball federation 2. league active
handball playing 5 keeper, 10 central playmaker, 5 right quarterback, 5 left playmaker, 5
right, 5 left, and was attended by 5 volunteered a total of 40 male handball players,
including pivot. Agility test measurement illionis test was performed. In the speedy test
measurement, the test distance is determined as 5 meters. The track consists of 4 slaloms,
two at the beginning and two at the end. One photocell is placed at the exit and at the
end. When we examine the quickness and agility performances of the athletes in our
study; It has been observed that the players playing in the right and left wing players and
the right-left playmaker have the best values in their quickness and agility performances,
and the players playing in the pivot area have the worst values.
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1. Introduction

With science and technology developing endlessly in the world, great increases have
been observed in the performance of handball players as in all sports branches.
Improving performance and ensuring success is among the objectives of the research in
the field of sport (Kurudirek, 1998). The handball, which spreads rapidly among
individuals and is very popular, has become a sport that is primarily a remarkable
audience and practitioners in Europe. It has also become a appeal to large communities
in Turkey and significant progress has been made in the infrastructure of handball.
Contemporary handball has become a fast branch that demands superior sportive
performance from athletes with the changing game rules over time.

In handball, athletes apply the tactics requested from them in a short time with
movements that require action such as running, jumping, rusting, changing direction,
and scoring goals (Cardinale, 2001). The dispersion of the athlete's motor characteristics
was recorded as 15% endurance, 15% coordination, 15% flexibility, 20% special jump-
throw, 25% speed, 10% general strength (Tasucu, 2002). Anaerobic performance is an
important term for sport that does not last long or applies explosive force, because the
player's performance can be influenced by environmental and individual factors (Ozkan
et al., 2011). Handball is a contact sport that requires power, force, where jumping,
hitting, running, blocking and pushing are all important (Gorostiaga et al., 2006). The
attacking athletes often shoot towards the goal by rising from distances of 9, 10, 11 meters,
depending on the instant position of the game. There are many research methods to
evaluate the physiological conditions of the players and the physical requirements of the
game played (Can, 2009). Technological developments in terms of sports, the increase in
the number of athletes enabled the teams to operate at a higher level and it was
determined that many training programs were needed to increase sports efficiency.
Trainers and sports experts can increase their performance by determining the strength
and ability of the players in their teams and creating a training program accordingly.
Regular training can provide an increase in the anaerobic performance of the players. The
purpose of this study is: rather than aerobic energy systems, it is the investigation of
anaerobic power values according to the playing positions of the athletes in handball,
where anaerobic energy systems are used more.

2. Material and Methods

Research in Turkey handball federation 2. league actively playing handball 7 keeper, 12
middle quarterback, 6 right quarterback, 6, left playmaker, 5 right, 6 left, and participated
in eight voluntarily total of 50 male handball players, including pivot. The athletes were
informed about the measurements before the research, and they were informed about
their nutrition and rest 24 hours before each measurement. Measurements were made in
Kilis 7 Aralik University School of Physical Education and Sports Gym.
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2.1. Height

The height of the athletes without shoes, holding their breath and standing firmly in a
standing position with both toes and heels together, was measured in accordance with
the measuring technique with a stadiometer (SECA, Germany) with a sensitivity of 0.01
m.

2.2. Body Weight

Body weight measurements of athletes were measured without shoes and sports clothing
(shorts and t-shirts) and with an electronic scale (SECA, Germany) with a sensitivity of
0.1 kg.

2.3. Body Mass Index (BMI) Calculation

The body mass index of the subjects was calculated by dividing the body weight in
kilograms by the square of the height in meters with the formula accepted by the World
Health Organization.

Body Mass Index (BMI) = Body Weight (kg) / Square of height (m?)

2.4. Anaerobic Power
Vertical jump test from anaerobic power tests was used to determine the anaerobic peak
and average power values of the subjects. The difference between the highest point that
the subjects could reach by extending their arms while leaning against the wall and the
highest point they could touch by jumping was measured and recorded as the vertical
jump value of the individual.

The peak and average anaerobic powers of the volunteers were calculated with
the formula using the jump distance, body weight and height data (Johnson and
Bahamonde, 1996).

Peak Power (W) =[78.6 x V] (cm)] + [60.3 x BW (kg)] - [15.3 x height (cm)] — 1308
Average Power (W) =[43.8 x V] (cm)] +[32.7 x BW (kg)] - [16.8 x height (cm)] + 431
Where, V] is vertical jump; BW is body weight.

2.5. Statistical Analysis

All the data obtained in the study were analyzed in SPSS 20.0 software program. Whether
the data showed normal distribution or not was measured by Kolmogorov-Smirnov test
and it was determined that they showed normal distribution. From this point of view,
one-way analysis of variance, One-Way Anova test, was used to determine whether the
average and peak anaerobic power values of handball players differ according to the
positions.
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As a result of the comparisons, Tukey HSD method, one of the post hoc multiple
comparison tests, was used to determine among which groups the difference occurred.
In this study, the significance level was taken as 0.05.

3. Results

Table 1: Descriptive statistics values regarding the number of game positions of the subjects

Variables N Percent (%)
Goalkeeper 7 14,00
Middle point guard 12 24,00
Right-Left point guard 12 24,00
Right-Left wing player 11 22,00
Pivot player 8 16,00
Total 50 100,00

When Table 1 is examined, it is observed that the number and percentage values of the

groups participating in the study are handled.

Table 2: Descriptive statistical values for the subjects participating in the study

Variables Goalkeeper Mlddle R{ght-Left R,lght-LEft Pivot player
point guard point guard wing player
Average Average Average Average Average
£ SS £ SS *SS +SS +SS

Age (year) 19,8+ 1,08 19,7+1,57 20,0+ 1,10 20,3+1,13 20,4+ 1,68
Height (cm) 181,4+ 1,97 181,3+ 1,98 181,8+ 2,65 179,2+ 2,11 181,5+2,77
Weight (kg) 77,43+2,12 76,09+ 2,03 77,19+ 2,67 75,54+ 2,19 82,15+ 2,20
BMI (kg/m?) 23,53+ 1,78 23,14+ 1,43 23,35+ 1,29 23,52+ 0,99 24,93+ 1,07

When Table 2 is examined, the statistical data of the age, height, weight and body mass
index average values of the subjects are given according to their playing positions.

Table 3: Comparison of the physical parameters
of the subjects according to their playing positions

Variables Locations Average Star'lda}rd F P Difference
Deviation
Age (year) Goalkeeper 19,8 1.08 0,651 0,574
Middle point guard 19,7 1.57
Right-Left point guard 20,0 1.10
Right-Left wing player 20,3 1,13
Pivot player 20,4 1,68
Height (cm) Goalkeeper 181,4 1,97 1,097 0.319
Middle point guard 181,3 1,98
Right-Left point guard 181,8 2,65
Right-Left wing player 179,2 2,11
Pivot player 181,5 2,20
Weight (kg) Goalkeeper 77,43 2,12 6,841 0.000" 1-5
Middle point guard 76,09 2,03 2-5
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Right-Left point guard 77,19 2,67 3-5
Right-Left wing player 75,54 2,19 4-5
Pivot player 82,15 2,20

BMI (kg/m?) Goalkeeper 23,53 1.01 8,372  0.000" 1-5
Middle point guard 23,14 0,81 2-5
Right-Left point guard 23,35 0,67 3-5
Right-Left wing player 23,52 0,86 4-5
Pivot player 2493 1,43

Note: 1-Goalkeeper, 2-Middle point guard, 3-Right-Left point guard, 4-Right-Left wing player, 5-Pivot

player
* Significance at p <0.05 level

By examining Table 3 above, in comparing the physical parameters of the handball
players participating in the study according to their playing positions; there were no
statistically significant differences in age and height parameter values (p> 0.05).
However, it was determined that the players playing in the pivot area were statistically
higher in weight and body mass index values than the players playing in other regions
in terms of both weight and body mass index values (p <0.05).

Table 4: Comparison of the vertical jump distance
of the subjects according to their playing positions

Variables Locations Average Star.lda}rd F P Difference
Deviation

Vertical Jump Goalkeeper 57,8 6,89 5,179  0.000 1-5

(cm) Middle 60,1 5,32 2-5
point guard
Right-Left 59,9 5,17 3-5
point guard
Right-Left 61,4 4,51 4-5
wing player
Pivot player 51,1 6,29

Note: 1-Goalkeeper, 2-Middle point guard, 3-Right-Left point guard, 4- Right-Left wing player, 5-Pivot

player
* Significance at p <0.05 level

By examining Table 4 above, it was determined that the vertical jump distance degrees
of the handball players participating in the study were statistically higher than the
vertical jump distance degrees of the goalkeeper, middle point guard, right and left point
guard, right and left wing players than the vertical jump distance degrees of the players
playing in the pivot zone (p <0.05).

By examining Table 5 below, in comparing the average anaerobic power and peak
anaerobic power values of the handball players participating in the study according to
the playing positions, the average anaerobic power and peak anaerobic power values of
the goalkeeper, middle point guard, right and left wing players, right and left wing
players, the average anaerobic power and peak power values of the players playing in
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the pivot area it was determined that it was statistically higher than the anaerobic power
values (p <0.05).

Table 5: Comparison of the subjects mean and
peak anaerobic power values according to their playing positions

Variables Locations Average Staxfda.rd F P Difference
Deviation
Anaerobic Goalkeeper 2447 5,27 7,813  0.000 1-5
(Watts)
Average Middle 2505 4,11 2-5
Power point guard
Right-Left point 2524 3,81 3-5
guard
Right-Left 2579 3,07 4-5
wing player
Pivot player 2306 4,47
Anaerobic Goalkeeper 6435 6,37 9,052 0.000 1-5
(Watts)
Peak Middle 6536 4,99 2-5
Power point guard
Right-Left 6579 5,23 3-5
point guard
Right-Left 6638 5,67 4-5
wing player
Pivot 6191 5,99
player
Note: 1-Goalkeeper, 2-Middle point guard, 3-Right-Left point guard, 4- Right-Left wing player, 5-Pivot
player

* Significance at p <0.05 level
4. Discussion and Conclusion

In handball, which is one of the important sports branches, it is necessary to analyze well
the training and match-specific metabolic requirements, as well as the distances, running
speeds and movement patterns. In the past studies, due to the limitations experienced in
obtaining the data, more focused on profile determination such as anaerobic capacity and
anthropometric measurements (Granados et al., 2008; Rannou et al., 2001). But nowadays,
technological advances offer researchers the opportunity to examine the players' burden
in more detail.

In the study, it is aimed to compare average and peak anaerobic power values in
handball according to game positions. The average height of the subjects participating in
the study was found to be 181.4 +2.48. Srhoj et al. (2002)'s study on elite handball players
reported that the average length of the subjects who participated in the study was
190.79+6.59 cm. It is thought that the difference in our study is due to the age and league
level factor of the subjects used in the study. It is thought that the difference between this
study and the study in the literature is due to the age and league level factors of the
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participants. In addition, in another study Taskin et al (2016), analyzed the reaction time
of footballers according to their positions and the average height of the goalkeepers
185.10 + 4.84 defenders 178.73 + 5.91 midfield players 175.10 + 5.13 strikers in the average
height according to the positions was found to be 186.20 + 4.42 cm it was observed to be.
As can be seen in this study, physical characteristics of athletes according to the
characteristics of the positions they play is an important factor in their sportive
performance. In the study of Atesoglu and Tamer (1999) on female handball players, it
was determined that the height average of female handball players was 169.78 cm. With
the results of the mentioned study, it can be said that the average height differences
observed in this study are caused by the gender differences of the athletes. In comparing
the physical parameters of the handball players participating in the study according to
their playing positions; it has been observed that players playing in the pivot area have
statistically higher values in terms of body mass index values than players playing in
other regions in terms of both weight and body mass index values.

When the average anaerobic power and peak anaerobic power values of the
handball players participating in the study are compared, the average anaerobic power
and peak anaerobic power values of the goalkeeper, middle point guard, right and left
point guard players, right and left wing players are compared to the average anaerobic
power and peak anaerobic power values of the players playing in the pivot area, it is
observed that it is statistically higher. On the other hand, it was observed that right and
left wing players and right and left point guard players had the best anaerobic power
values. Looking at the studies on vertical jump used in anaerobic power measurement,
Massuca et al. (2015) examined the vertical jump distances of players according to their
playing positions in handball and found that the wing and playmakers had the highest
degree. In another study, the vertical jump values of elite handball players were
examined, and it was observed that playmakers and wingers had the best scores (Sentiirk,
2016).

In a study conducted on 10 male cyclists from the Czechoslovakian mountain bike
national team, a significant relationship was found between lean body mass and
anaerobic power (Heller and Novotny, 1997). In a study examining body composition
and anaerobic performance in elite young wrestlers, a positive significant relationship
was found between body mass index and anaerobic power (Vardar et al, 2007). In a study
conducted on basketball players, the relationship between playing positions and
anaerobic power was examined and it was reported that there was a strong negative
relationship between vertical jump and body weight they used for anaerobic power
(Ostojic et al, 2006). In a study related to this issue, it was stated that the sports level and
physical differences may be different in elite and amateurs, that is, these values may
differ in different groups (Gorostiaga et al, 2005). In a study, the reaction time and
MaxVO2 values were compared according to the positions of the players, and it was
observed that the goalkeepers had the best time in the reaction times and the midfield
players had the best values in the MaxVO2 values (Taskin et al., 2016). In another study
conducted on handball players, the reaction times of the athletes were examined
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according to their playing positions and it was found that the reaction times differed
according to the playing positions (Hasdemir et al., 2003).

When comparing the results of the studies with the literature results, it is observed
that the results are in parallel with the literature. The reason why the peak and average
anaerobic power values of the players in the pivot area are lower than the players playing
in other game positions is due to the increase in body mass index values, which is
supported by the literature results. As a result, it is thought that anaerobic power is an
important feature in achieving the result in handball and it may differ according to the
game positions. It should be specified that it is an important factor in increasing the
athletic success that the trainers create a work program by taking into account their
playing positions and physical characteristics while planning the training they will apply
to the athletes.
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