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Abstract

This study aims to examine the speed, jumping, balance, and postural sway values of athletes
from different sports. A total of 30 male athletes, including 12 football players,10 futsal
players and 8 volleyball players, who were actively engaged in sports, participated in the
study. The gender, age, height, body weight(kg), dynamic balance (Y balance), squat jump
(Optojump), postural sway (Kistler© brand Body Sway Module), and speed(30m) parameters
of the athletes included in the study were collected. Differences among the disciplines was
examined using One-Way Analysis of Variance(ANOVA).There was a significant difference
(p<0.05) in squat jJump and dynamic balance (post-medial-left foot) values between football,
futsal and volleyball players, while no difference was found in anthropometric measurements
such as body weight (kg),height (cm),body fat percentage (%BF),body mass index (BMl),and
leg length, as well as dynamic balance tests (right and left foot / anterior-posterior-
lateral). There was also no difference found in postural sway (double foot/eyes open and
closed/anterior-posterior-medial-lateral-total sway) and speed test performance
parameters(p>0.05).The differences observed between the branches can be attributed to the
different physical characteristics and training programs required by the related sports
branches.
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Introduction

Football has an intermittent nature, including short periods of high-intensity running and
longer periods of low-intensity exercise (Rampinini et al.,2007). While aerobic energy
production dominates the energy supply in football, elite-level players perform short periods
of high-intensity actions during a match, resulting in high anaerobic demands during intense
playing periods (Bangsbo, 1994). In addition, speed plays an important role in the
foundation of endurance in football (Aytekin et al., 1998). The factors that make up physical
fitness in football can be listed as aerobic capacity, anaerobic power, strength, speed,
flexibility, agility, balance, and coordination (Acikada et al., 1999; islegen, 1987).

Futsal, also known as indoor soccer, is an officially recognized indoor football by the
Federation Internationale de Football Association (FIFA) (Alvurdu et al.,2016), which has
its own unique rules despite its general resemblance to traditional football (Barbero et al.,
2015). Futsal is played for fun, amateur, and professional levels all over the world (Barbero
et al., 2008). The game is played on a rectangular court that measures 40 x 20 meters and
consists of two halves of 20 minutes each, with the clock stopping during dead-ball
situations, which can result in a total playing time of 75-90 minutes (Alvarez et al., 2002).
Futsal is played at a high intensity with numerous repetitions of sudden accelerations and
decelerations, quick changes of direction, and battles (Ar1 & Tungel, 2020). Therefore, well-
developed aerobic endurance, anaerobic power, and speed performance are important in
athletes due to the high aerobic-anaerobic requirements of futsal (Colantonio et al., 2020).

Furthermore, anaerobic power and capacity performance are determining factors in futsal,
where they are heavily utilized. The anaerobic system is important in futsal players' success
and high performance. It is known that movements related to anaerobic endurance mostly
consist of sudden accelerations, changes of direction, shots, jumps, sprints at various
distances, and the relationship between speed, distance, and time (Erdem & Yazar, 2019).

Studies on the physiological demands of futsal have shown that tasks such as acceleration,
deceleration, sprints, and changes of direction are necessary physical abilities to achieve
high performance during a game as it is an intermittent sport (Torres et al., 2017).

Although volleyball is considered a sport that requires technical and tactical skills with low-
intensity activity periods and recovery times between high-intensity activities, it also
requires high-level endurance (aerobic, anaerobic, respiratory functions), strength,
flexibility, speed, agility, balance, reaction, and control. As the game lasts for about 90
minutes and includes high-intensity activity periods during the match, players need to use
their aerobic and anaerobic energy systems well (Gabbett & Georgieff, 2004). Additionally,
sprints jump (blocks and sudden rises), and repeated high-intensity movements during the
match increase the importance of the neuromuscular system. Therefore, volleyball players
need to have a good physical structure and highly developed conditioning characteristics,
and many studies have been conducted to determine their positional differences (Marques et
al., 2009).

Like every motor skill, balance is also one of the motor skills that determine performance in
the sports field, and weakness in balance skill is a risk factor for ankle segment injuries
during sports activities (Brown et al., 2008). Balance is evaluated in two categories: a static
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and dynamic balance. The support surface is not fixed in dynamic balance measurement,
whereas in static balance evaluation, the support surface is fixed (Bressel et al., 2007).

Balance is the ability of an individual to maintain their center of mass within a supporting
surface. Posture (static balance) is a continuation of individual static positions. Postural
performance (dynamic balance) is the active control of the body's posture and position to
maintain sufficient and effective movement without falling in different environments and
situations, either at rest or during movement (Shumway & Horak, 1986). Maintaining
balance and a stable posture are integral to most movement applications (Carr & Shepherd,
1998).

Posture is defined as the proper alignment of body parts and is an important indicator of
health and a motor habit that accompanies daily activities (Kendall, McCreary & Provance,
2005). Posture serves two important functions in the body. The first is to provide
mechanical antigravity and balance to create optimal posture. It accomplishes this function
through the muscle tone of extensor antigravity muscles, providing joint stiffness and
resisting the reaction force against the ground. The other function is to act as a reference
frame for perception and action of a few extremities in relation to the external world. The
position and orientation of body segments such as the head, trunk, and extremities not only
determine the target location in the external environment but also organize movements
toward these targets (Massion, 1994).

Postural control is a necessary skill for all physical activities. Flexor and extensor muscles
play an important role in maintaining postural control by working synergistically in opposite
directions (Trew & Everett, 2010).

It has been noted that elite athletes exhibit balance control that develops in line with the
requirements of each discipline. Learning and training a sport over a long period of time
improves the effectiveness of dynamic and static postural control in daily life activities
(Perrin et al., 2002). In sports such as football, volleyball, etc., athletes use their muscles
intensively against gravity during training and competition.

In football, unlike other individual and team sports, movements in the form of single-leg
actions, such as keeping the ball away from the opponent with one foot while
simultaneously struggling with a sudden shot/pass, are used. In these movements, it has
been observed that players achieve better results than dancers who use intense single-leg
stances in terms of some postural performance characteristics (Gerbino et al., 2007). The
proper control of postural stability is essential for most actions performed by volleyball
players (Agostini et al., 2013).

Therefore, this study was conducted to examine the relationship between the speed,
jumping, balance, and postural sway performance of athletes in different sports.

Materials And Methods

The study included 30 male athletes who were currently actively participating in sports and
voluntarily agreed to participate in the research. The research group consisted of 12 football
players, 10 futsal players, and 8 volleyball players. Football players had an average age of
22.25+0.68 years, an average height of 1.80+0.01 cm, and an average weight of 73.30+2.17
kg. Futsal players had an average age of 22.80+1.04 years, an average height of 1.77+0.01
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cm, and an average weight of 72.90+2.18 kg. Volleyball players had an average age of
19.88+0.51 years, an average height of 1.86+0.02 cm, and an average weight of 73.50+2.11
kg. The athletes selected had not experienced a significant lower extremity injury in the past
year.

Study Ethics

The research group was informed about the research, and to athletes who participated in the
study signed a consent form containing information about the purpose and methods of the
study. Ethical approval for this study was obtained from the Ankara Yildirim Beyazit
University Health Sciences Ethics Committee on 03.01.2023 with decision number 23-1304.

Data Collection Tools

The height of the research group was measured using a stadiometer (Holtain brand) and
their body weights were measured using a digital scale (Tanita BC 480). The athletes' body
mass indexes (BMI) were calculated using the formula body weight (kg/m?). Additionally,
the athletes' balance was measured using the Y Balance test, their speed

performance was measured using the 30 m speed test, their squat jump heights were
measured using the Microgate optojump® (Microgate, Bolzano, Italy) device, and their
postural sway values were evaluated using a protocol created with the Body Sway
(Switzerland) module of Kistler® brand.

Study Design

Athletes were instructed to refrain from any activity that could cause physical fatigue one
day before the test. Additionally, athletes were instructed to wear comfortable sports
clothing on the day of the test and to stop eating and consuming caffeine at least 2-3 hours
before the test. Before the start of the test, each athlete was given sufficient trial time before
beginning the test.

The 30 athletes were divided into groups according to their respective sports, and with
sufficient rest time between tests, they participated in the height-weight-postural sway
(Kistler)-dynamic balance (Y balance)-speed (30 m) and squat jump (Opto Jump) tests in
order.

Height Measurement: The height of the participants in the study was measured using a
Holtain brand stadiometer with a precision of 0.1 cm. To determine the height, the
stadiometer was brought to the top of the head after taking a deep breath with the head
upright and eyes looking straight ahead. (Ozer, 2009).

Body Weight Measurement: The body weight of the participants was measured using the
Tanita BC 480 with shorts and bare feet.

Balance Measurement: The "Y Balance Test" was performed barefoot on a platform. The
athletes started on their right foot behind the starting line and stood in balance on one foot
while reaching with the tip of the other foot in 3 directions (anterior, posteromedial, and
posterolateral). The test was repeated 3 times for each direction with 15 seconds of rest
intervals, and the best score was recorded in centimeters. The best degree for each leg in
three different directions was evaluated.
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Squat Jump: The OptoJump device was used for the squat jump tests, which are widely
used in squat jump tests and have been subjected to validity and reliability studies (Giir et
al., 2018). In this test, athletes were asked to jump vertically without bouncing their hands
on their hips and to wait for 1-2 seconds in a 90° squat position. Bending the knees in the
90° squat position, bouncing hands off the hips in the air phase of the jump, and retracting
the knees were considered incorrect movements. (Santos et al., 2014).

30 m Speed Measurement: The athletes’ 30 m sprint times were measured using a
photosensor in the gym. Each participant performed two fast-running tests with a 3-minute
rest period between them. The best performance between the two repeated speed tests was
recorded.

Postural Sway Measurement: Postural Sway Measurement: For the postural sway analysis
of the athletes, a protocol was created and evaluated in the Kistler® brand Body Sway
(Switzerland) module. Postural control measurements included static balance test. Static
balance test was performed in double foot stance positions with eyes open and closed.

Each participant was allowed to practice on the Kistler® brand Body Sway module for 2 to
3 minutes before the test in order to get used to the measurement tool and to reduce the
learning effect. The research group was first taken to the test after 5 minutes of low-paced
running in a light sportswear and a dynamic stretch. Before starting the test, the athletes
were instructed to focus on a fixed point on the wall 1 m in front of them and to remain as
still as possible during the test with their arms relaxed at their sides.

The athletes stepped on the center of the force platform and placed their feet anterior-
posterior (A-P) (along the Y-axis of the force plate) and medial-lateral (M-L) (along the X-
axis of the force plate) with the toes pointing forward (+Y). After the body position was
stabilized, the test was started with the countdown “3, 2, 1”. The athletes performed 3 tests
for 30 seconds double foot eyes open and 30 seconds double foot eyes closed respectively.
In addition, rest intervals of 2 minutes were given between each test to prevent fatigue from
negatively affecting the test result.

Data Analysis

SPSS 25 software was used to perform statistical analysis of the collected data. Descriptive
statistics such as mean, standard deviation, and minimum and maximum values were used to
present the data. The normality of the anthropometric and performance parameters was
examined using the Kolmogorov-Smirnov test, and it was found that they were normally
distributed. One-way analysis of variance (ANOVA) was used to examine whether the data
showed significant differences between sports, and if significant differences were found,
Gabriel post hoc test was conducted to determine which group(s) showed the differences.

Findings

Table 1 shows the descriptive statistics for the athletes who participated in the study,
including mean, standard deviation, and minimum and maximum values.

Table 1. Descriptive statistics for football, futsal, and volleyball players.
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n X Ss Min Max
Football 12 22,25 2,37 19 28
Agel/Year Futsal 10 22,80 3,29 20 30
Volleyball 8 19,88 1,45 18 22
Total 30 21,80 2,73 18 30
Football 12 73,30 7,52 64 83
Body Weight (kg) Futsal 10 72,90 6,91 59 80
Volleyball 8 73,50 5,97 65 84
Total 30 73,22 6,70 59 84
Football 12 1,80 0,05 1,74 1,94
Height (cm) Futsal 10 1,77 0,04 1,71 1,83
Volleyball 8 1,86 0,08 1,75 2,00
Total 30 1,81 0,06 1,71 2,00
Football 12 22,55 1,37 21,10 25,10
?;&%)Mass Index Futsal 10 22,98 1,50 20,31 24,80
Volleyball 8 21,25 1,61 19,00 24,30
Total 30 22,34 1,59 19,00 25,10
Football 12 9,28 3,85 3,60 16,20
Futsal 10 12,40 3,39 5,10 17,00
Body Fat Percentage  \/glleyball 8 9,19 3,16 5,20 13,50
(%BFP)
Total 30 10,29 3,73 3,60 17,00
Football 12 97,25 5,95 91 114
Leg Length (cm) Futsal 10 96,40 2,95 93 103
Volleyball 8 101,25 5,20 93 107
Total 30 98,03 5,16 91 114

Thirty athletes with a mean age of 21.804+2.73 years, a mean body weight of 73.22+6.70 kg,
and a mean height of 1.81+£0.06 cm participated in the study. Additionally, the mean BMI
values for the athletes were determined as 22.34+1.59, the mean %BF values as 10.29+3.73,
and the mean leg lengths as 98.03+5.16.
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Table 2. Comparison of Speed and Squat Jump Values According to Groups.

Variable n X Ss F p
Football 12 4,39 0,23

Speed Futsal 10 4,30 0,18 ,463 ,634
Volleyball 8 4,42 0,39
Total 30 4,37 0,26
Football 12 29,65 4,61

Squat jump Futsal 10 31,06 4,09 4,375 ,023
Volleyball 8 35,35 3,98
Total 30 31,64 4,76

Table 2 shows that there was a significant difference in squat jump values among athletes
from different sports (p<0.05). However, no significant difference was found in speed

performance values (p>0.05).

Table 3. Comparison of Dynamic Balance (Right and Left Foot) Values According to

Groups.
Variable n 2 Ss = 0
Football 12 103,83 28,15
Y_Anterior_ Futsal 10 105,40 22,30 ,035 ,966
Right foot Volleyball 8 106,87 24,46
Total 30 105,16 24,51
Football 12 105,08 17,98
Y_Post_Medial_S  Futsal 10 95,40 9,84 2,459 ,104
Right foot Volleyball 8 110,37 14,17
Total 30 103,26 15,42
Football 12 100,58 20,43
Y_Post_Lateral_ Futsal 10 96,60 14,98 1,012 377
Right foot Volleyball 8 108,00 13,11
Total 30 101,23 17,02
Football 12 106,50 23,94
Y_Anterior_ Futsal 10 97,60 19,06 1,077 ,355
Left foot Volleyball 8 114,37 29,95
Total 30 105,63 24,30
Football 12 110,00 17,61
Y_Post_Medial _ Futsal 10 97,10 14,88 3,927 ,032
Left foot Volleyball 8 119,62 19,09
Total 30 108,26 18,82 Copyright©IntJSCS - 328
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Football 12 101,66 18,50 In Table

3, there

Y_Post_Lateral_ Futsal 10 101,30 14,92 1,084 ,353 is a
Left foot Volleyball 8 112,25 19,57 significa
Total 30 104,36 17,74 nt

differen

ce in the Dynamic Balance (Left Foot/Posterior Medial) values between athletes from
different sports (p<0.05). However, there is no significant difference in the Dynamic Balance
(Right and Left Foot/Anterior-Posterior Lateral) parameters (p>0.05).

Table 4. Comparison of Postural Sway (Double Leg/ Eyes open and closed) Values between

Groups.
Variable n X Ss = 0
Sway_area_Ant_ Football 12 152,55 73,36
Post_mm_s_ Futsal 10 132,64 63,19 1,567 227
closed eyes, two feet | Volleyball 8 99,91 52,82
Total 30 131,87 66,43
Foothall 12 52,11 20,86
Sway_area_Med_ Futsal 10 80,04 53,37 3,294 ,052
Lat_mm_s_ Volleyball 8 38,81 21,54
closed eyes, two feet Total 30 57,87 38,00
Sway_area_Total Football 12  1337,29 1706,93
_mm_s_ Futsal 10 832,75 808,69 1,474 247
closed eyes, two feet | Volleyball 8 404,76 440,27
Total 30 92043 1225,89
Sway_area_Ant_ Football 12 106,40 55,58
Post_mm_s_ Futsal 10 113,23 55,45 ,351 , 707
Open eyes, two feet| Volleyball 8 93,15 35,01
Total 30 105,14 49,84
Sway_area_Med_ Football 12 45,28 27,09
Lat_ mm_s_ Futsal 10 69,84 53,22 1,757 ,192
Open eyes, two feet| Volleyball 8 40,57 20,95
Total 30 52,21 37,78
Sway_area_Total Football 12 852,91 1260,26
_mm_s_ Futsal 10 612,26 750,10 ,701 ,505
Open eyes, two feet| Volleyball 8 355,73 281,68
Total 30 640,11 915,16
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The table 4 shows that there is no significant difference in the performance parameters of
Postural Oscillation (Double Feet / Eyes Open and Closed / Anterior-Posterior, Medial-
Lateral, Total Oscillation) among different sport branches (p>0.05).

Discussion and Conclusion

This study aimed to examine the speed, jumping, balance, and postural sway values of
athletes from different sports branches. When the data obtained in this study were examined,
a significant difference was observed between groups in squat jump and dynamic balance
(post-medial-left foot) values (p<0.05), while there was no significant difference in 30 m
speed, dynamic balance (right and left foot / anterior-posterior-lateral) and postural sway
(both feet/eyes open and closed / anterior-posterior-medial-lateral-total sway) performance
parameters (p>0.05).

In sports such as football, the athlete's important achievements depend on speed. A football
player must be fast while running during a match, attacking, and defending (Giinay & Yiice,
2008). Especially in sports that require speed and explosiveness, strength is an important
element (Murath et al., 2007). Jumping, sprinting, throwing shot put and javelin, or running
at a high pace are examples of converting energy into strength for the athlete. Power is
expressed as the unit of work (performance) over time. Explosive power is related to
anaerobic metabolism, and it measures it (Glinay et al., 2006).

Although there is much domestic and foreign literature evaluating the different features of
professional and amateur football players, studies evaluating the characteristics of futsal
players are quite limited.

When 30 m sprint performance values were analyzed in our study, no significant difference
was found between the groups. When we examine the performance values between
branches, it is seen that soccer players run at 4.39 m/s, futsal players run at 4.30 m/s, and
volleyball players run at 4.42 m/s.

MendezVillanueva, Buchheit, Kuitunen, et al. reported the sprint speed values of football
players as 4.39+0.12 s, Rodriguez and Andujar found the sprint speed values of Spanish
football players to be 4.26+0.014 s, Silva-Junior, Palma, Costa, et al. reported a value of
4.147+0.122 s for Brazilian footballers, Sander, Keiner, Schlumberger, et al. found a value
of 4.455+0.278 s for German footballers, Wong, Chamari, Chaouachi et al. reported a value
of 4.36+0.17 s for Chinese footballers, Aguiar, Abrantes, Magas, et al. found a value of
4.23+0.25 s for Portuguese footballers, and Cerrah, Polat, and Erkan reported the values of
4.31+0.22 s for goalkeepers, 4.17+£0.19 s for defenders, 4.25+0.17 s for midfielders, and
4.1540.20 s for forwards playing in the top amateur league. In futsal, high-intensity actions
such as transitioning from defense to attack and attack to defense describe physiological
characteristics (Burns, 2003).

The ability of players to perform at maximum performance in high-intensity activities is
related to the development of their endurance, sprint, agility, and other attributes. In
addition, while sprint ability is an important factor for high-level player performance in
matches, good agility is also necessary to gain an advantage over the opponent. Agility can
be influenced by many factors such as speed, strength, decision-making, and quickness
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(Eroglu, 2018). Therefore, the development of all these mentioned motor skills together is a
criterion for successful performance from a high-level performance perspective. Sampaio,
Magas, Abrantes, and Ibafiez reported that semi-professional futsal players had a speed of
4.88+0.10 seconds, which varies depending on the type of fiber in the body (Sevim, 2006;
Loturco et al., 2015). In the study conducted by Eren, Erdogan and Tel (2020) on male
volleyball players, 30-meter sprint speed values were reported as 4.80+0.37 s. It is thought
that the speed difference between athletes is due to the type of fiber.It is believed that the
difference in speed between athletes is due to the type of fiber.

When squat jump (cm) performance values were analyzed in our study, there was a
statistically significant difference between the groups (p<0.05). When we examine the
performance values between the branches, it is seen that soccer players run at a speed of
4.39 m/s, futsal players run at a speed of 4.30 m/s, and volleyball players run at a speed of
4.42 m/s. Loturco et al. reported squat jump values of 40.08 + 3.68, Keiner et al. 36.0+5.5
cm in young soccer players, G.Coratella et al. 38.8+3.3 c¢cm, L. Dragula et al. reported squat
jump values of 36.23+4.75 cm in young soccer players.

I.Tamara et al. reported squat jump values as 26.94+3.83 cm in a study on amateur
volleyball players, G.Giatsis et al.reported squat jump values as 28.8+4.5 in elite volleyball
players, Ciccarone et al.reported squat jump values as 40.3+3.1 in volleyball players,
L.Stanganelli et al. reported squat jump values as 40.5+6 1.2 in volleyball players. M.Lopez
et al.reported squat jump values as 37.0+0.5 in a study on amateur futsal players.

In our study, it was determined that the branch with the highest mean difference between
squat jump values among the branches was volleyball. This result can be attributed to the
fact that for a successful performance in sports branches based on jumping, it is important to
practice training to improve jumping strength in order to jump faster and higher and to jump
in movements specific to the sports branch (block, smash).

When our study was examined, a significant difference was observed between the groups in
dynamic balance (post-medial-left foot) values (p<0.05), while no significant difference was
found in dynamic balance (right and left foot/anterior-posterior-lateral) performance
parameters (p>0.05).According to Altay, Jastrejevskaya reported that balance is a factor in
distinguishing between those who perform well and those who do not in sports skills and
that it positively contributes to physical development where motor skills are exhibited. In
our study, while dynamic balance values were found to be similar among football, futsal,
and volleyball disciplines, Troop et al.emphasized in their studies with footballers that weak
balance can be defined as a risk factor for ankle injuries, which makes us think that this risk
factor may also exist in other disciplines, not just in football, for the value observed only
significantly between disciplines (post-medial-left foot). If the balance status of a healthy
athlete can be determined in advance, some preventive measures can be taken to prevent
various injuries. Balance is important in athletes because balance disorders can have
negative effects on some sport skills (Panjan & Sarabon, 2010). In other words, an effective
postural balance is considered important to reduce both injury risk and physical negativity
(McKeon & Hertel, 2008; Myer et al., 2006; Plisky et al., 2006; Zemkova, 2014).

In our study, no significant difference was found between the groups when the postural
swing (double foot/eyes open and closed/anterior posterior-medial lateral-total swing)
performance values were examined). Similarly to our study, Gribble et al.reported that there
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was no significant difference in the swing distance between the right and left extremities in
healthy research groups.

Andreeva et al. (2021), in a study conducted by bringing together 936 athletes aged 6-47
years from 13 different sports branches, revealed that in every sport branch they examined,
athletes provided swing values better in the eyes open state compared to the eyes closed
state. As a result of the study, they emphasized that all kinds of sports improve postural
stability. In our study, there was no significant difference between the groups in postural
oscillation (biped/eyes open and closed/anterior posterior-medial lateral-total oscillation)
values, but similar to the study, it was observed that the mean values of postural oscillation
in the group with eyes open were better than those with eyes closed.

Cofre Lizama et al. (2016) found that the absence of visual information had no effect on
sway, while the presence of visual information reduced postural sway.

Unlike this information in the literature, Asseman et al. (2005), in their study, stated that the
absence and presence of visual information did not differ in bipedal stance. This information
is consistent with the fact that visual information does not cause any difference in the
direction of postural sway bipedal/eyes open and closed/anterior-posterior-medial lateral-
total sway.

In addition, in the first case, a more pronounced shift of postural sway was observed in the
antero-posterior direction than in the medio-lateral direction. The fact that the ability to
maintain balance in sport-specific positions may differ significantly from upright posture
(Zemkova & Hamar, 2004; Zemkova, Hamar, & Bohmerova, 2005; Zemkova, Hamar,
Pelikanova, & Schickhofer, 2006; Zemkova & Hamar, 2008; Zemkova, Kyselovicova, &
Hamar, 2010) should be taken into account during balance assessment.

Upon examining the obtained data, a significant difference was observed between the
groups in squat jump and dynamic balance (post-medial-left foot) values (p<0.05), while
there was no significant difference between the performance parameters of 30m speed,
dynamic balance (right and left foot/anterior-posterior lateral), and postural sway oscillation
(double foot/eyes open and closed/anterior posterior-medial lateral-total oscillation)
(p>0.05). We can assume that the differences in our study arise from different physical
characteristics and training programs required by the sports branches.

Furthermore, by increasing the number of athletes and types of sports, performance
parameter values can be determined according to sports branches.

Copyright©IntJSCS - 332



&%)

IntJSCS International Journal of Sport Culture and Science (IntJSCS) December 2024

REFERENCES

Agikada, C., Hazir, T., Asci, A., & Turnagol, H. (1999). Bir ikinci lig futbol takiminin sezon
oncesi hazirlik doneminde fiziksel ve fizyolojik profili. Futbol Bilim ve Teknoloji Dergisi,
(1), 14-20.

Agostini, V., Chiaramello, E., Canavese, L., & Bredariol, C. (2013). Postural sway in
volleyball players. Human Movement Science, 32(3), 445-456.

Aguiar, M., Abrantes, C., Magas, V., Leite, N., Sampaio, J., & Ibafiez, S. (2008). Effects of
Intermittent or Continuous Training on Speed, Jump and Repeated-Sprint Ability in Semi-
Professional Soccer Players. The Open Sports Sciences Journal, (1), 15-19.

Altay, F. (2001). Ritmik Cimnastikte Iki Farkli Hizda Yapilan Chaine Rotasyon Sonrasinda
Yan Denge Hareketinin Biyomekanik Analizi. Hacettepe Universitesi Saghk Bilimleri
Enstitiisii Doktora Tezi, Ankara.

Alvarez, J., Giménez, L., Corona, P., & Manonelles, P. (2002). Cardiovascular and Metabolic
Necessities of Indoor Football: Analysis of the Competition. Apunts. Phys Educ Sports, (67),
45-53.

Alvurdu, S., Kose, M. G., & Cinemre, S. A. (2016). Futsal Oyuncularinda Anaerobik Giig ile
Tekrarli Yon Degistirme Yetenegi Arasindaki Iligkinin Degerlendirilmesi. Gazi Beden
Egitimi ve Spor Bilimleri Dergisi, 21(1-4), 29-37.

Andreeva, A., Melnikov, A., Skvortsov, D., Akhmerova, K., Vavaev, A., Golov, A., &
Zemkova, E. (2021). Postural stability in athletes: The role of sport direction. Gait & Posture,
89, 120-125. DOI: 10.1016/j.gaitpost.2021.07.005

Ari, Y., & Tungel, A. (2020). Kadin Futsal Oyuncularinda Motorik Performans liskisinin
Incelenmesi. CBU Beden Egitimi ve Spor Bilimleri Dergisi, 15(2), 68-78. doi:
10.33459/cbubesbd.795774

Asseman, F., Caron, O., ve Cremieux, J. (2005). Effects of the removal of vision on body
sway during different postures in elite gymnasts. International Journal of Sports Medicine,
26(2), 116-119. DOI: 10.1055/s-2004- 830529

Aytekin, C. Z, Ozkara, A., Hazir, T., & Ergen, E. (1998). Futbolcularda submaksimal
egzersiz sirasinda araliklarla yapilan supramaksimal yiiklenmelerde karbonhidratli sivi

alimiminin aerobik performansa ve kalp atim hizina etkisi. Futbol Bilim ve Teknoloji Dergisi,
(3), 21-26.

Bangsbo, J. (1994). The physiology of soccer—With special reference to intense intermittent
exercise. Acta Physiologica Scandinavica. Supplementum, (619), 1-155.

Barbero-Alvarez, J. C., Soto, V. M., Barbero-Alvarez, V., & Granda-Vera, J. (2008). Match
Analysis and Heart Rate of Futsal Players During Competition. Journal of Sports Sciences,
(26), 63—73. d0i:10.1080/02640410701287289.

Barbero-Alvarez, J. C., Subiela, J. V., Granda-Vera, J., Castagna, C., Gomez, M., & Del
Coso, J. (2015). Aerobic Fitness and Performance in Elite Female Futsal Players. Biology of
Sport, 32(4), 339-344.

Copyright©IntJSCS - 333



&%)

IntJSCS Turkarslan and Orer, Examination of Speed, Jumping... IntJSCS, 2024; 12(4):322-337

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. Journal of Athletic
Training, 42(1), 42-6.

Brown, C., Padua, D., Marshall, S. W., & Guskiewicz, K. (2008). Individuals with
mechanical ankle instability exhibit different motion patterns than those with functional ankle
instability and ankle sprain copers. Clinical Biomechanics, 23(6), 822-31.

Burns, T. (2003). Holistic Futsal: A Total Mind-Body-Spirit Approach. New York (NY):
Lulu.

Carr, J. H.,, & Shepherd, R. (1998). Neurological Rehabilitation: Optimising Motor
Performance. Oxford: Butterworth-Heineman.

Cerrah, A. O., Polat, C., & Ertan, H. (2011). Siiper amatér lig futbolcularinin mevkilerine
gbre bazi fiziksel ve teknik parametrelerinin incelenmesi. Nigde Universitesi Beden Egitimi
ve Spor Bilimleri Dergisi, 5(1), 1-6.

Ciccarone, G., Croisier, J. L., Fontani, G., Martelli, G., Albert, A., Zhang, L., & Cloes, M.
(2008). Comparison between player specialization, anthropometric characteristics, and
jumping ability in top-level volleyball players. Medicine and Sport, (61), 29-43.

Cofré Lizama, L. E., Pijnappels, M., Reeves, N. P., Verschueren, S. M., ve van Dieén, J. H.
(2016). Can explicit visual feedback of postural sway efface the effects of sensory
manipulations on mediolateral balance performance?. Journal of Neurophysiology, 115(2),
907-914. DOI: 10.1152/jn.00103.2014

Colantonio, E., Assis Neves, T. D., Winckler, C., & Fernandes Guerra, R. L. (2020). Sport
Training Effect in Female College Futsal Players on Aerobic and Anaerobic Performance.
Journal of Exercise Physiology Online, 23(5), 46-57.

Coratella, G., Beato, M., Milanese, C., Longo, S., Limonta, E., Rampichini, S., ... Esposito, F.
(2018). Specific Adaptations in Performance and Muscle Architecture After Weighted
Jumpsquat vs. Body Mass Squat Jump Training in Recreational Soccer Players. Journal of
Strength and Conditioning Research, 32(4), 921-929.

Dragula, L., Lehnert, M., Psotta, R., Gonosova, Z., Valenta, S., & Stastny, P. (2017). The
relative force in squat jump is the best laboratory predictor of sprint performance in
adolescent soccer players. Human Movement, 18(5), special/issue, 83-90. doi:
https://doi.org/10.5114/hm.2017.73622.

Erdem, K., & Yazar, M. (2019). Futsal Antrenmanlarinin 16-17 Yas Erkek Sporcularda Siirat,
Ceviklik ve Anaerobik Dayanikliliga Etkisi. Spor Egitim Dergisi, 3(3), 63-70.

Erdogan R, Tel M, Eren A. (2020). Miisabaka Donemi Antrenmanlarinin Voleybolcularin
Fiziksel Uygunluk Profillerine Etkisi. Gaziantep Universitesi Spor Bilimleri Dergisi, 5(2),
194-206.

Eroglu, A. K. (2018). Farkl1 tiirdeki ¢eviklik calismalarinin basketbolculardaki bazi fizyolojik
parametrelere, motorsal yeteneklere ve teknik 6zelliklere etkisi. Ankara: Gece Akademi.

Gabbett, T., & Georgieff, B. (2004). Physiological Characteristics of Elite Junior Volleyball
Players Over a Competitive Season. Strength Condition Coaching, (13), 2-7.

Copyright©IntJSCS - 334



&%)

IntJSCS International Journal of Sport Culture and Science (IntJSCS) December 2024

Gerbino, P. G., Griffin, E. D., & Zurakowski, D. (2007). Comparison of standing balance
between female collegiate dancers and soccer players. Gait & Posture, 26(4), 501-507.

Giatsis, G., Kollias, 1., Panoutsakopoulos, V., & Papaiakovou, G. (2004). Volleyball. Sports
Biomechanics, 3(1), 145-158. DOI: 10.1080/14763140408522835.

Gribble, P. A., Hertel, J., & Piegaro, A. B. (2001). Predictors For Performance Of Dynamic
Postural Control Using The Star Excursion Balance Test. Journal of Athletic Training, 36(2).

Giinay, M., & Yiice, A. 1. (2008). Futbol Antrenmaninin Bilimsel Temelleri. Ankara: Gazi
Kitabevi. Genisletilmis 3. bask1;221.

Giinay, M., Tamer, K., & Cicioglu, I. (2006). Spor Fizyolojisi ve Performans Olciimii.
Ankara: Gazi Kitabevi. 543.

Giir, K. E., Basake1, C. B., Bas, A. U., & Unver, F. (2018). Saglikli Genglerde Kisa Dénem
Dinamik Stabilizasyon Egitiminin Esneklik, Kassal Endurans ve Dinamik Denge Uzerine
Etkileri. Journal of Exercise Therapy and Rehabilitation, 5(1), 1-3.

Ili¢, T., Stojanovié, S., & Mijalkovié, S. (2023). Body composition is related to motor abilities
of female volleyball players. Journal of Anthropology of Sport and Physical Education, 7(2),
9-12.

Islegen, C. (1987). Degisik liglerde oynayan bolgesel profesyonel futbol takimlarmin fiziksel
ve fizyolojik profilleri. Spor Hekimligi Dergisi, (22), 83-89.

Keiner, M., Kadlubowski, B., Hartmann, H., & Wirth, K. (2021). The Influence of Maximum
Strength Performance in Squats and Standing Calf Raises on Squat Jumps, Drop Jumps, and
Linear as well as Change of Direction Sprint Performance in Youth Soccer Players.
International Journal of Sports and Exercise Medicine, (7), 190. doi: 10.23937/2469-
5718/1510190.

Kendall, F. P., McCreary, E. K., & Provance, P. G. (2005). Muscles testing and function with
posture and pain. 4th ed. USA: Lippincott Williams and Wilkins.

Lopes, M., Simdes, D., Rodrigues, J. M., Costa, R., Oliveira, J., & Ribeiro, F. (2019). The
FIFA 11+ does not alter physical performance of amateur futsal players. Journal of Sports
Medicine and Physical Fitness, 59(5), 743-751. doi: 10.23736/S0022-4707.18.08532-8.

Loturco, 1., Pereira, L. A., Kobal, R., Zanetti, V., Gil, S., Kitamura, K., Esposito, F. (2015).
Half-squat or jump squat training under optimum power load conditions to counteract power
and speed decrements in Brazilian elite soccer players during the preseason. Journal of Sports
Sciences. DOI: 10.1080/02640414.2015.1022574.

Marques, M. C., Van den Tillaar, R., Gabbett, T. J., Reis, V. M., & Gonzalez-Badillo, J. J.
(2009). Physical Fitness Qualities of Professional Volleyball Players: Determination of
Positional Differences. Journal of Strength and Conditioning Research, 23(4), 1106-1111.

Massion, J. (1994). Postural control system. Current Opinion in Neurobiology, 4(6), 877-887.

McKeon, P. O., & Hertel, J. (2008). Systematic review of postural control and lateral ankle
instability, part I: Can deficits be detected with instrumented testing? Journal of Athletic
Training, 43(3), 293-304.

Copyright©IntJSCS - 335



&%)

IntJSCS Turkarslan and Orer, Examination of Speed, Jumping... IntJSCS, 2024; 12(4):322-337

Mendez-Villanueva, A., Buchheit, M., Kuitunen, S., Douglas, A., Peltola, E., & Bourdon, P.
(2011). Age-related differences in acceleration, maximum running speed, and repeated-sprint
performance in young soccer players. Journal of Sports Sciences, 29(5), 477-484.

Muratli, S., Kalyoncu, O., & Sahin, G. (2007). Antrenman ve Miisabaka. 2. baski. Ladin
Matbaasi. 277.

Myer, G. D., Ford, K. R., McLean, S. G., & Hewett, T. E. (2006). The effects of plyometric
versus dynamic stabilization and balance training on lower extremity biomechanics. The
American Journal of Sports Medicine, 34(3), 445-455.

Ozer, K. (2009). Kinantropometri Sporda Morfolojik Planlama. Ankara: Nobel Yayin Evi. 35-
40.

Perrin, P., Deviterne, D., Hugel, F., & Perrot, C. (2002). Judo, Better Than Dance, Develops
Sensorimotor Adaptabilities Involved in Balance Control. Gait and Posture, (15), 187-194.

Plisky, P. J., Rauh, M. J., Kaminski, T. W., & Underwood, F. B. (2006). Star Excursion
Balance Test as a predictor of lower extremity injury in high school basketball players.
Journal of Orthopaedic & Sports Physical Therapy, 36(12), 911-9109.

Rampinini, E., Coutts, A. J., Castagna, C., Sassi, R., & Impellizzeri, F. M. (2007). Variation
in top-level soccer match performance. International Journal of Sports Medicine, 28(12),
1018-1024.

Rodriguez, A. F., & Andyjar, P. S. B. (2010). Efecto agudo del estiramiento sobre el sprint en
jugadores de futbol de division de honor juvenil. Revista Internacional de Ciencias del
Deporte, 18(6), 1-12.

Sampaio, J., Magas, V., Abrantes, C., & Ibanez, S. J. (2007). Season variation in repeated
sprint ability of futsal players. Journal of Sports Science and Medicine, Suppl. 10, P-033, 131.

Sander, A., Keiner, M., Schlumberger, A., Wirth, K., & Schmidtbleicher, D. (2013). Effects
of functional exercises in the warm-up on sprint performances. Journal of Strength and
Conditioning Research, 27(4), 995-1001.

Santos-Lozano, A., Gascon, R., Lopez, 1., & Garatachea-Vallejo, N. (2014). Comparison of
two systems designed to measure vertical jump height. RICYDE Revista Internacional de
Ciencias del Deporte, 10(36), 123-30.

Sevim, Y. (2006). Antrenman Bilgisi. 7. Baski. Nobel Yayinevi, Ankara.

Shumway-Cook, A., & Horak, F. B. (1986). Assessing the influence of sensory interaction on
balance. Suggestion from the field. Physical Therapy, 66(10), 1548-1550. Retrieved from
http://m.biodex.com/sites/default/files/article-assessing-the-influence-of-sensory-interaction-
on-balance-16245.pdf

Silva-Junior, C. J., Palma, A., Costa, P., Pereira-Junior, P. P., Barroso, R. C. L., Abrantes
Junior, R. C., & Barbosa, M. A. M. (2011). Relacdo entre as poténcias de sprint e salto
vertical em jovens atletas de futebol. Motricidade, 7(4), 5-13.

Stanganelli, L. C. R., Dourado, A. C., Oncken, P., Mancxan, S., & César da Costa, S. (2008).
Adaptations on jump capacity in Brazilian volleyball players prior to the Under-19 World
Championship. Journal of Strength and Conditioning Research, (22), 741-749.

Copyright©IntJSCS - 336



&%)

IntJSCS International Journal of Sport Culture and Science (IntJSCS) December 2024

Torres-Torrelo, J., Rodriguez-Rosell, D., & Gonzalez-Badillo, J. J. (2017). Light-Load
Maximal Lifting Velocity Full Squat Training Program Improves Important Physical and
Skill Characteristics in Futsal Players. Journal of Sports Sciences, 35(10), 967-975.

Trew, M., & Everett, T. (2010). Human Movement. 6th ed. Churchill Livingstone An
Introductory Text, New York.

Troop, H., Ekstrand, J., & Gillquist, J. (1984). Stabiliometry in Functional Instability of The
Ankle and Its Value in Predicting Injury. Medicine and Science in Sports and Exercise, (16),
64-66.

Wong, P., Chamari, K., Chaouachi, A., Luk, T. C., & Lau, P. W. C. (2011). Heart rate
response and match repeated-sprint performance in Chinese elite youth soccer players. Asian
Journal of Physical Education & Recreation, 17(2), 42-49.

Zemkova, E., Hamar, D. (2004). The effect of prolonged aerobic exercise on parameters of
postural stability. Proceedings of Il. Visegrad Congress of Sports Medicine (p. 47).
Trencianske Teplice: Slovak Society of Sports Medicine.

Zemkova, E., Hamar, D., & Bohmerova, L. (2005). The dynamic balance — reliability and
methodological issues of novel computerized posturography system. Medicina Sportiva, 9(2),
76-82.

Zemkova, E., Hamar, D., Pelikanova, J., Schickhofer, P. (2006). Postural sway response to
different forms of resistance exercise. 11th Annual Congress of the European College of Sport
Science. Lausanne: 309.

Zemkova, E., Hamar, D. (2008). Assessment the effect of instability resistance training on
balance, movement speed, and strength in athletes with previous ACL injury: A field-test
approach. 13th Annual Congress of the European College of Sport Science. Estoril: 456.

Zemkova, E., Kyselovicova, O., Hamar, D. (2010). Postural sway response to rebound jumps
of different duration. Hum. Mov., 11, 153-156. https://doi.org/10.2478/v10038-010-0017-z.

Zemkova, E. (2014). Sport-specific balance. Sports Medicine, 44, 579-590.

Copyright©IntJSCS - 337



