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Abstract

The purpose of this study is to investigate the effects of 8 weeks of balance training applied to 10-12 age group male soccer
players on soccer skill levels. This study involved 41 licensed Soccer players from two U-12 football teams competing in the
same championship who trained regularly for at least one year. Footballers were randomly divided into two groups as
experimental group (EG; N=20) and control group (CG; N=21). In addition to the usual soccer training, EG practiced
balance training 3 times a week for 8 weeks and for 20 minutes, while the CG continued their routine soccer training. Before
and after the study, EG and CG were given the football-specific technical skills test Loughborough Pass (LSPT),
Loughborough Shooting (LSST) and Y Balance Test (YBT). At the end of the 8-week study, there was a decrease in trial
periods in both groups. At the end of LSPT, there was a significant decrease in the EG penalty period compared to CG (-2.10
s), and as a result of (LSST), there was no significant difference between the groups while improvement was observed in
both groups at the end of 8 weeks. As consequence the football player’s (YBT) who were in the EG (p=.011) improved,
while the CG did not change. As a result of the measurements, it can be said that the balance training added to the traditional
training of young age group football players can improve some technical football skills more than the usual football training
alone. For the development to be sustainable, it is thought that it would be appropriate to include the balance training
program in the training routines and should regularly upgrade the program.

Keywords: Football, balance, technical skills.

INTRODUCTION

Football is the most played sports game in the world. The nature of the football game are sprints,
sudden accelerations, and decelerations, turns, jumps, shots and grabbing balls (Andersson, Ekblom,
& Krustrup, 2008). It is stated that technical skills, tactical and physical capacity are gaining more
importance day by day within the requirements of modern football (Carling, Bloomfield, Nelsen, &
Reilly, 2008). Balance is the process of holding the center of body gravity vertically over the support
base and is based on rapid, continuous feedback and the integration of afferent information from the
three sensory components, which are somatosensory, visual, and vestibular systems (Hrysomallis,
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2011). Balance is a decisive factor in performing movements such as agility (sudden change of
direction), holding, throwing, pushing, stopping, starting, which are the basic movements of sports. In
cases such as failure to keeping balance or to maintain body position, it indicates that the athlete
cannot demonstrate the expected performance and more likely to danger of injury (Paillard, Noe,
Riviere, Marion, Montoya, & Dupui, 2006). In many sports branches, the quality of technical skills is
one of the main criteria that determine the performance of an athlete. When we examine the
relationship between performance and balance skills in football, it is seen that Soccer players have a
better balance skill than sedentary ones, however, it has been noted that Soccer players competing at a
higher league level also have better postural control than those competing at lower league levels
(Paillard, Noe, Riviere, Marion, Montoya, & Dupui, 2006). In addition, studies show that among
players in all sports branches, Soccer players have better balance skill (Matsuda, Demura, &
Uchiyama, 2008). Although it is not usually specifically mentioned as one of the primary
characteristics of top-level Soccer players, balance represents a very important aspect that contributes
to greatly improving their performance (Pau, Arippa, Leban, Corona, Ibba, & Todde, 2015). Actually,
during the match most situations, the lower extremities play different roles in which one must provide
the necessary bodily support and balance when kicking, dribbling, passing, etc. (Oliveira, Silva,
Farina, & Kersting, 2013; Chaouachi, Manzi, Chaalali, Wong, Chamari, & Castagna, 2012). It is
stated that postural balance skill might be a very important indicator in determining performance in
football so that one-leg balance skill can exhibit different technical movements such as passing,
shooting, and dribbling in football (Paillard, Noe, Riviere, Marion, Montoya, & Dupui, 2006).
Balance has been recognized as one of the most important key elements for the prevention of non-
contact injuries in sports and the evaluation of rehabilitative training effects (McCall, Carling,
Davison, Nedelec, Le Gall, Berthoin, & Dupont, 2015). Though the relationship has been established
between balance and injury risk, the relationship between balance and sports performance remains
still unclear (Rossler, Donath, Verhagen, Junge, Schweizer, & Faude, 2014; Réssler, Donath, Bizzini,
Faude, 2016). For children and adolescents, somatosensory, visual and vestibular systems develop at
different rates. The exact ripening period of each factor is still being debated (Faude, Rd&ssler,
Petushek, Roth, Zahner, & Donath, 2017). Complete somatosensory system maturation has been
reported to occur on a very wide range of time, when children are between 3 and 12 years of age (15,
16). Inconsistencies have been reported between 7-10 years and 13-14 to 15 years for the age at which
full visual system development occurs and similarly between 7-15 years and 15-16 years for the full
development of the vestibular system (16-19). In addition to the maturation of the three sensory
systems, balance development is also effected by the level of activity and experience (Peterson,
Christou, & Rosengren, 2006). Although there are relatively numerous studies focusing on balance
training, the relationship between balance ability and technical skills has not been extensively
investigated up to now (Granacher, Prieske, Majewski, Busch, & Muehlbauer, 2015; Cameron &
Adams, 2003). Such a population, characterized by the possible incomplete development of the three
systems related to the ability of balance, can also benefit from special balance training in addition to
traditional football training to improve technical skills.

METHOD

Research Group

In the study, 41 licensed Soccer players from the same football team between the ages of 10-12 who
competed in the U 11 and U 12 championships in Kahramanmaras for at least one year took part in
the trainings. Soccer players were divided into two groups as experimental group (EG; N=20) and
control group (CG; N=21).

The necessary permissions were obtained from the parents and from institutions of the participants,
the participants were informed about the research and a voluntary participation form was filled.
Inclusion Criteria:

- No obvious orthopedic and/or neurological disorders,
- Absence of vision, hearing or vestibular disorders,
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- no lower extremity injury in the previous six months,
Training Protocol

In addition to the routine soccer training, EG practiced balance training for 3 sessions in a week and
20 minutes per training for 8 weeks long, while the control group continued routine soccer training.
Each balance training session consists of 5 different drills. Balance exercises were done in the form
for 3 sets and 30-60 seconds exercise, 60 seconds’ rest. Participants have not been given any balance
training protocol before. Training sessions were planned for football players, starting from simple
balance exercises to cover more difficult and complex balance work. During the balance training
period, both groups have done the same football training. The training protocol was implemented in
April-May during the competition period, when players regularly participated in official matches.
Before and after the study, Loughborough Pass Test (LSPT) for football-specific technical skills
measurement, Mor & Christian shooting test and Y Balance Test (YBT) were applied to the EG and
CG groups for balance measurement.

Descriptive statistic

Tablo 1. Descriptive statistic of groups

Variables Min. Max. Mean Std.Dev.
Age 9.00 12.00 11.318 .893
Control Group (N=22) Height 124.00 167.00 149.590 10.653
Weight 24.00 68.00 43.045 10.458
Age 9.00 12.00 11.055 1.055
Experimental Group (N=18) Height 127.00 166.00 144.444 9.375
Weight 23.00 60.00 38.500 8.683

When the Table 1 was examined, (EG) experimental group’s age was 11.32 + 0.89 years, height was
149.59 + 10.65 cm, body weight was 43.05 £ 10.46 kg. The control group 11.06 years + 1.06 years,
height was 144.44 + 9.38 cm, body weight was 38.50 + 8.68 kg.

Collection of Data

Football passing test, football shooting test and y balance test (dynamic balance) were applied to the
Soccer players.

Statistical Analysis

SPSS.22 statistical package program was used in the analysis of the research data. The normality test
was performed by the Kolmogorov-Smirnov test. Comparison of normal distributed values in
dependent groups was made using Paired Samples t test and independent t test in independent groups.
Normal non-dispersive values were performed using Wilcoxon signed rank test in dependent groups
and Mann-Whitney U test in independent groups. The significance value was .05.

RESULTS
Table 2. Pre-test and post-test comparison of the experimental group

N=18 Mean Std.Dev. Meanl-Mean2 Std.Er. t value p value
Balance Pre-test 72.233 4.811 -3.08 1.56 8.402 .000*
Post-test 75.316 4.902
Pass Pre-test 70.905 1.899 3.39 .69 20.858 .000*
Post-test 67.516 2.009
Pass penalty Pre-test 22.927 .736 1.96 .39 21.362 .000*
Post-test 20.972 124
*p<.05

According to Table 4, the t-test performed to determine the difference between the balance pre- and
post-test scores of the experimental groups participating in the study was in favor of the posttest
(Meanl-Mean2=-3.08; t=8.402; p<.05); the pass time was in favor of the post-test between the pretest
and post-test scores (Meanl-Mean2= 3.39; t=20.858; p<.05); A significant difference was found
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between the pre-test and final test scores in favor of the last test (Meanl-Mean2= 3.39; t=20.858;
p<.05).

Table 3. Pretest posttest comparison of the experimental group

N=18 Mean Std.Dev. Min. Max. Z value p value
Shoot pre-test 17.055 4.478 10.00 28.00 2.013 .044*
Shoot post-test 18.111 5.016 12.00 3.00

*p<.05

When Table 3 is examined, a significant difference was found between the pre- and post-test values of
the test group participating in the study in favor of the post-test (Z=-2.013; p<.05).

Tablo 4. Pretest post-test comparison of the control group

N=22 Mean Std.Dev. Meanl-Mean2 Std.Er. t value p value

Balance Pre-test 76.71 5.59 -.45 .65 -3.229 .004*
Post-test 77.16 5.58

Pass Pre-test 71.40 1.98 74 .79 4.404* .000*
Post-test 70.66 1.83

Pass penalty Pre-test 22.59 141 .55 .62 4.152* .000*
Post-test 22.05 1.42

*p<.05

When Table 4 is examined, the t-test performed to determine the difference between the balance pre-
and post-test scores of the control group participating in the study was performed in favor of the
post-test (Meanl-Mean2= -.45; t=-3.229; p<.05); the pass time was in favor of the post-test between
the pre-test and post-test scores (Meanl-Mean2= .74; t=4.404; p<.05); There was a significant
difference between the pre-test and post-test scores of the passing penalty period in favor of the post-
test (Meanl-Mean2= .55; t=4.152; p<.05).

Table 5. Pretest post-test comparison of the control group

N=22 Mean Std.Dev. Min. Max. Z value p value
Shoot pre-test 18.272 7.740 10.00 34.00 -2.058 .040*
Shoot post-test 20.090 6.574 12.00 34.00

*p<.05

When Table 5 is examined, a significant difference was found between the pre- and post-test values of
the experimental group participating in the study in favor of the post-test (Z=-2.058; p<0.05).

Table 6. Comparison of pre- and post-tests values the experimental and control groups participating in
the study

Variables Grup N Mean  Std.Dev. Meanl-Mean2  Std.Er. tvalue pvalue

Balance pre-test Contr(_)l 22 77.16 5.58 1.84 1.68 1.096 .280
Experimental 18 75.32 4.90

Balance post-test Contr(_)l 22 76.71 5.59 4.48 1.67 2.680 .011*
Experimental 18 72.23 481

Pass pre-test Contrc_;l 22 71.40 1.98 49 .62 794 432
Experimental 18 70.91 1.90

Pass post-test Contrc_;l 22 70.66 1.83 3.14 .61 5.170 .000*
Experimental 18 67.52 2.01

Pass penalty pre-test Contr(_)l 22 22.60 1.41 -34 .37 917 .365
Experimental 18 22.93 74

Pass penalty post-test Contr(_)l 22 22.05 1.42 1.07 .37 2.917 .006*
Experimental 18 20.98 72

*p<.05

When we examine Table 6, it is seen that while there is no difference in the total balance pretest of the
control and experimental groups, there is a significant difference in the post test. It is seen in the
statistical analysis results that the training program applied to the experimental group has a significant
effect on the balance parameter (p<.05). There is no difference between the control of the total pass
and pass penalty time values and the pre-tests of the experimental group. There is a difference of .05
significance between the latest tests. It can be said that the training program applied to the
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experimental group positively improves the balance, passing, and passing penalty time performance in
football.

Table 7. Comparison of pre- and post-tests performance values of the experimental and control groups
participating in the study

Variables Grup N Mean Rank Sum of Ranks Z value p value

Shoot post test Contrc_>| 22 20.57 452.50 -41 .967
Experimental 18 20.42 367.50

Shoot post test Kontr(_)I 22 21.93 482.50 -.869 .385
Experimental 18 18.75 337.50

*p<.05

When Table 7 was examined, there was no significant difference in the shot test when the pretest and
posttest of the control and experimental group were compared (Zpre= -.41; p >.05; Zpost= -.869; p>.05).

DISCUSSION, CONCLUSION, and SUGGESTIONS

When the literature was examined, although there is not enough study on the effect of balance
exercises on football-specific technical skills. It is stated that technical skills and balance skills are
related to many balance exercise researches and that the technical skills of athletes who has good
balance skills may also be good (Paillard & Noe, 2006). In this study, it can be said that as a result of
balance training, the performance of two football specific technical skills, such as passing, shooting
and dribbling, has improved.

The Effects of Balance Training on Balance Skills

When the literature was examined, there were many studies about Balance training improves postural
control ability (Sayenko, Masani, Vette, Alekhina, Popovic, & Nakazawa, 2012). Football is
characterized by several short-term, multi-directional movements that constantly push the balance in
Soccer players compared to sedentary people (Bie¢ & Kuczynski, 2010). Similar to this study results,
Biec and Kuczynski reported that balance training effectively improved balance ability in pre-
adolescent football players compared to sedentary children of the same age. Holm et al. (2004) had
participants do 10 weeks of balance training and found a significant improvement in single-leg
dynamic balance skill performance as a result. He emphasized that despite the increased balance
ability of both groups, adding special balance training to traditional football training could improve
balance to a greater extent in the Experimental Group than in the Control Group (Hrysomallis, 2011,
Paillard, Noe, Riviere, Marion, Montoya, & Dupui, 2006; Bie¢ & Kuczynski, 2010). These results are
smilar with our study. Alyson et al. (2010) reported a statistical improvement in the Star balance test
as a result of 8 weeks of balance exercises in a study on female football players (Filipa, Byrnes,
Paterno, Myer, & Hewett, 2010). In the study involving 39 male football players, it was reported that
as a result of 12 weeks of balance training, the balance skills of the Soccer players increased and their
postural oscillations decreased (Gioftsidou, Malliou, Pafis, Beneka, & Godolias, 2006). In contrast to
this study, in a study that examined the effects of 6 weeks of balance training on medio-lateral and
anterior-posterior release, no difference occurred at the end of balance training (Tracey, Anderson,
Hamel, Gorelick, Wallace, & Sidaway, 2012). The development of balance skills varies according to
the balance training materials, training time and frequency used in balance exercises.

Effects of Balance Training on Passing Skills

At the end of the current study, a statistically significant difference was found between the pre-test
and post-test values of pass performance in the training group (p=.000). In the control group, there
was no statistical difference (p>.05). Football players should manage different lower extremity tasks
at the same time. For example, one limb provides body stability while the other dribbles, kicks or
passes the ball, so to have a better body stabilization may provide in greater accuracy while
demonstrating technical skills (Pau, Arippa, Leban, Corona, Ibba, & Todde, 2015). In past studies, it
has been reported that the support leg positively affects the kicking performance during the kick and
that there is a relationship between the support leg balance skill and the kick accuracy (Tracey,
Anderson, Hamel, Gorelick, Wallace, & Sidaway, 2012). Although there are not enough studies on
balance and technical skill in the literature, Tracey et al. In a study on amateur football players, it was
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reported that proprioceptive studies on bosu ball improved long passing skills in football along with
balance skills (Tracey, Anderson, Hamel, Gorelick, Wallace, & Sidaway, 2012). It is also known that
the balance skills of Soccer players playing in higher leagues are more advanced than those of players
in lower leagues (Coughlan, Fullam, Delahunt, Gissane, & Caulfield, 2012). These results are similar
to the current study results.

The Effects of Balance Training on Shooting Skills

In this study, as a result of balance training, a statistically significant difference was found between
the pretest and posttests on accurate shooting skill in the experimental group (p=.044). In the
literature, there have not been many studies investigating the effects of balance training on shooting
skills. We have known from previous studies that balance trainings in which dominant and non-
dominant legs are combined increase shooting speed (Bie¢ & Kuczynski, 2010). In a study, which
made by Tracy (2012) examined the differences in balance skills between the right and left legs of
football players and the relationship between balance skill and shooting accuracy at the end of this
study, a significant relationship was found between balance skill and shooting accuracy. He also
reported a relationship between the dominant leg and non-dominant leg balance ability during a shot
(Coughlan, Fullam, Delahunt, Gissane, & Caulfield, 2012). The current study results are similar to
those of this study. In another study, when the relationship between the displacement of pressure
center on the force platform and the shooting speed and the swing speeds of the shot leg was
examined, no relationship was found between balance skill and shot speed (Katis & Kellis, 2010).

Nowadays football coaches use many different training methods to improve technical skills and
increasing performance. Balance training is also gaining importance on every passing day. However,
many coaches and researchers usually focus more on the dominant leg where technical skills are
performed during the development of technical skills. The fact remains that, the support leg plays a
key role in demonstrating these technical skills. During the display of technical skills, the support leg
provides balance and contributes to the movement to be performed with the desired sharpness. In this
context, balance training might be a new and effective method of developing technical skills specific
to football. It is seen that the balance training that the coaches will apply to the players on the
dominant and nondominant legs, with the priority of the new athletes, can have a positive effect on the
development of motoric and technical skills as well as the prevention of injuries. As a result, it can be
suggested that the balance exercises, which have many beneficial effects, should be given a special
place in weekly routine of football training plans. In addition, the posture development of young
Soccer players is of particular importance for the development of their motoric and technical skills.
For this reason, it is also recommended to practice balance training frequently.
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Abstract

The purpose of this study was to determine the relationships between lower and upper extremity muscle strength and endurance,
speed, and repeated sprint ability (RSA) in young soccer players. Twenty-two young soccer players (age: 16.20+.77 years)
participated in the study. The player’s strength, endurance, speed, and RSA were measured. Correlations between variables
were performed with Pearson product-moment correlation analysis. A significant moderate negative correlation (MNC) was
found between right leg extension strength (LES) and 10m and 30m sprint performances (SP). A moderate MNC was
determined between left LES and 30m SP. A moderate MNC was determined between shoulder press strength and 10m, and
30m sprint, and the best result of repeated SP. A significant MNC was determined between squat strength and 30m SP. The
MNC between muscle strength and SP showed that any increase in quadriceps and hamstring muscle strength in young soccer
players would positively affect SP.

Keywords: Young soccer, motor performance, strength, endurance, sprint, and repeated ability.

INTRODUCTION

Shephard (1999) defines football (soccer) as a sport that involves long periods of low-intensity activities
interspersed with a short time of high-intensity activities. Considering the duration of the game, the size
of the playing area, and the involved movements (running, sprinting, jumping, striking the ball, changing
direction, etc.), this definition is one of the most accurate descriptions of soccer in physiological terms.
Additionally, due to its physiological requirements, soccer demands speed, explosiveness, and effective
repetitive sprinting ability (Dragijsky, Maly, Zahalka, Kunzmann, & Hank, 2017; Meckel, Machnai, &
Eliakim, 2009; Shephard, 1999).

In modern soccer, the importance of the distance covered during the game has increased (Al Haddad,
Méndez-Villanueva, Torrefio, Munguia-lzquierdo, & Suérez-Arrones, 2018; Penas, Rey, Ballesteros,
Casais, & Dominguez, 2009; Mallo, Mena, Nevado, & Paredes, 2015). During a match, players engage
in activities such as standing (0-0.6 km/h), walking (0.7-7.1 km/h), jogging (7.2-14.3 km/h), running
(14.4-19.7 km/h), high-speed running (19.8-25 km/h), and sprinting (>25 km/h) (Bradley et al., 2013).
The total distance covered resulting from these activities has been reported as 11720 = 524 m
(Rampinini, Coutts, Castagna, Sassi, & Impellizzeri, 2007) and 12,027 £ 625 m (Di Salvo et al., 2007)
in different studies. Additionally, the average running distance of teams in the 2010 World Cup was
reported as 104.58 km (Arslan et al., 2012). In the 2014 World Cup, teams covered an average distance
of 107.51 £ 5.42 km in the group stage, 105.98 + 7.46 km in the knockout stage, and 107.00 + 5.74 km
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in the third-place playoff (Chmura et al., 2014). It can be understood from these high distances covered
that soccer players are expected to have good aerobic endurance along with effective anaerobic power.

The number of meters of activities such as sprints, change of direction runs, walking, jogging, etc.,
during the game reflects the quality of the distance covered. High-speed running (sprints) or skills such
as jumping and leaping demonstrate players' anaerobic power. To outperform the opponent and establish
an advantage in soccer, players need to be better than their opponents. To be athletically superior to the
opponent, players are expected to run more, make explosive movements, and be able to apply effective
technical-tactical skills while doing all of these (Chmura et al., 2014). In addition to technical-tactical
skills, players are expected to have developed strength, endurance, and speed abilities, as these motor
skills are necessary for achieving success. Therefore, understanding the relationship between these skills
is important for accurate sport-specific training planning (Gouveia et al., 2023). In soccer, where there
are numerous positional changes and movements according to the opponent's actions, the speed and
accuracy of these movements affect performance outcomes. This highlights the importance of players
having good speed and agility. An effective speed and agility performance also depends on well-
developed strength (Gouveia et al., 2023). Additionally, players' lower extremity muscle strength plays
a crucial role in soccer-specific movements such as speed, change of direction, repeated sprints,
jumping, agility, passing, and shooting (Paasuke, Ereline, & Gapeyeva, 2001). And players are expected
to have good aerobic endurance to effectively showcase their skills throughout the process of achieving
success. Being able to perform at the same level from the first minute to the last minute of a match
requires an increased capacity for work from players, leading to effective and efficient performance
outcomes. Therefore, a player's lower and upper extremity strength can enable them to display their
other motor skills. In this regard, this study aimed to examine the relationship between the lower and
upper extremity strength of young soccer players and their endurance, speed, and repeated sprint
performance.

METHOD
Participants

A total of 22 healthy young male soccer players (age: 16.20+0.77 years) who regularly trained four days
a week and played one day a week in matches, and had not experienced any sports-related injuries in
the last six months, voluntarily participated in the study. Anthropometric measurements were taken
before the performance assessments. Height was measured using the Holtain Stadiometer, and body
weight was measured using InBody Bioelectrical Impedance (model: InBody 120) (Height: 174.70+5.08
cm, body mass: 68.02+9.95 kg, respectively).

Fundamental Motor Skill Tests

Sprint: Participants' 10m and 30m sprint performance was measured using a telemetric photoelectric
chronometer. A 1 m distance area was marked behind the designated starting line as the starting zone.
When ready, participants sprinted the 10m and 30m distances at maximum speed. Each distance was
performed twice, and the lowest time was recorded as the participant's maximum performance result.

Repeated Sprint: Bongsho's (1994) 7x35m repeated change-of-direction sprint test was used to assess
participants' repeated sprint performance. Before the test, participants were introduced to the test area
depicted in Figure 1 and provided with information about the test procedure. Subsequently, participants
ran at maximum speed, changing direction to the right and left in the designated area, and returned
towards the starting line at a jogging pace during the 25-second rest period before starting the next sprint.
Each sprint time was recorded using a telemetric photoelectric chronometer, and the test was concluded
after the 7th repetition. From the recorded times, the best sprint time, average times for all repetitions,
and fatigue index were calculated.
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Figure 1. 7 Repeated Sprint Test (Bongsbo 1994)

Formula: FI (%) = (TTST - (BPTS * 7)) / (BPTS * 7) * 100
FI = Fatigue Index

TTST: Total Corrected Test Scores

BPTS: Best Performance Time in Sprint

To calculate the Corrected Test Scores (CTS), for each sprint repetition, if the time recorded in seconds
is shorter than the previous sprint time, the next repetition's time is calculated as the average of the
previous and subsequent sprint times. Here's an example:

Example:

4th repetition: 7 seconds

5th repetition: 6.90 seconds

6th repetition: 7.10 seconds

For the 5th repetition, the CTS is calculated as follows:
CTS = (7 +7.10)/ 2 =7.05 seconds

Endurance: To assess participants' endurance performance, the Yo-Yo Intermittent Recovery Test
Level 1 (Yo-Yo IR1) depicted in Figure 2 was utilized (Krustrup et al., 2003). The test area was
introduced to each participant, and information about the test was provided. Before the test, a Polar
(M400, Finland) brand watch and a chest strap with a heart rate sensor were worn to determine
participants' maximum heart rates (HRmax). Subsequently, participants engaged in a 10-minute general
warm-up before initiating the test. Once ready, participants were instructed to perform the test until
exhaustion. The distance covered and maximum heart rate values were recorded for participants who
discontinued the test. Relative aerobic capacity was calculated using the appropriate formula.

Formula: VO2max (ml/kg/min) = Running Distance * 0.00084 - 36.4

Strength: The maximum strength values of the participants were determined using the 10-repetition
maximum (10-RM) method. In the study, exercises such as leg extension, leg curl, bench press, shoulder
press, squat, and lat pulldown were performed to determine the maximum strength that can be generated
in major muscle groups. The order of exercises was adjusted according to the muscle group being
targeted. To determine the maximum strength values of the participants, the following sequence was
followed: (1) leg extension, (2) bench press, (3) leg curl, (4) shoulder press, (5) squat, and (6) lat
pulldown. For the measurement of strength in the right and left legs, the leg extension and leg curl
exercises were performed separately for each leg. After measuring the maximum strength of the right
leg, the participants were given a 3-minute rest before measuring the maximum strength of the left leg.
Each participant performed warm-up for a 10-minute and stretching exercise under the guidance of a
coach before the test. In the measurements, the participants performed warm-up sets at 50% of their
previously known maximum weight for 10 repetitions to warm up for the measurements in the specified
exercises. Then, they were asked to lift the weight at progressive stages (1st stage: 90%, 2nd stage:
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100%, 3rd stage: 110%, and 4th stage: 120% of the known maximum weight) for 10 repetitions. The
participant was instructed to perform 10 repetitions at each stage. After completing 10 repetitions in the
respective stage, the participant was given a 3-minute rest period before moving on to the next stage. If
the participant could not complete 10 repetitions in the respective stage, the number of repetitions
performed was recorded, and the maximum strength value was calculated. For the calculation, the
weight lifted by the participant in the respective stage was reduced by 2.5 kg, multiplied by the 10-RM
determination coefficient of 1.36, and the participant's new maximum strength value was determined.

Statistical Analysis

The variables were presented in terms of mean and standard deviation. The relationships between the
variables were examined using Pearson's correlation analysis.

RESULTS

The means and standard deviations of the results obtained from the measurements are presented in Table
1.

Table 1. Results of Motor Skill Tests

Endurance Mean+Std.Dev. Strength Mean+Std.Dev.
Running Distance (m) 1224+394.57 Right Leg Extension (kg) 84.08+10.82
VOzmax (Ml/kg/min) 46.68+3.31 Left Leg Extension (kg) 85.44+10.26
HRmax (beats/min) 201.5+7.61 Right Leg Curl (kg) 56.78+17.79
Sprint Left Leg Curl (kg) 56.95+18.05
10m (sec) 1.73+0.09 Front Pull Down (kg) 64.6+11.56
30m (sec) 4.31+0.22 Bench Press (kg) 62.9+10.89
Repeated Sprint Shoulder Press (kg) 62.39+9.18
Best score (sec) 6.70£0.22 Squat (kg) 118.15+29.16
Mean score (sec) 6.95+0.29

Fatigue Index (FI) (%) 3.77+2.63

There was a significant moderate negative correlation between right leg extension strength and 10m and
30m sprint performance (r=-.444, p<.05 and r=-.532, p<.05, respectively). A significant moderate
negative correlation was found between left leg extension strength and 30m sprint performance (r=-.473,
p<.05). There was a significant moderate negative correlation between shoulder press strength and 10m,
30m sprint, and best time in repeated sprint performance (r=-.502, p<.05; r=-.598, p<.05; r=-.485, p<.05,
respectively). A significant moderate negative correlation was found between squat strength and 30m
speed performance (r=-.473, p<.05).

Table 2. Results of Pearson Correlation Coefficient (r)

Yo-Yo Yo-Yo Yo-Yo 10m 30m Repeated Fatigue
Distance VO2maks HRmaks (sec) (sec) Sprint Best Index
(m) (ml/kg/min) (beats/min) Score (sec) (%)
Leg Curl (Right
Leg) (kg) -116 -116 -.143 -,245 -.260 -179 170
Leg Curl '
(Left Leg) (kg) .062 .062 -.106 -.308 -.355 -.386 174
Leg Extension ) aApk . ) )
(Right Leg) (kg) .320 .320 .045 444 .532 407 .031
Leg Extension ) ) - ) )
(Left Leg) (kg) .267 .267 .085 .387 A73 .305 .022
Front Pull Down (kg) .162 162 -.109 -.132 -.383 -.304 170
Bench press (kg) .187 .187 -.198 -.097 -.355 -.272 ,244
Shoulder press (kg) 225 225 .142 -.502* -.598* -.485* .081
Squat (kg) 235 235 -.070 - 444* -438 -.389 -.006

*p<.05
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DISCUSSION, CONCLUSION, and SUGGESTIONS

This study aimed to examine the relationship between lower and upper extremity strength and endurance
speed and repeated sprint performance in young soccer players. The results of the study showed a
negative correlation between muscle strength and speed performance, indicating that an increase in
quadriceps and hamstring muscle strength in the lower extremities of young soccer players would
positively affect speed performance.

Josef, Briinn, Martin, and Ratko (2018) reported a statistically moderate relationship between active and
passive jumping using the YO-YO intermittent recovery (Level 1) test. Active and passive jumping
performance is determined by elastic and explosive strength. In this study, maximum strength
determination methods were used to determine lower extremity strength and only the strength of the
major muscle groups in that region was measured using weight machines. Although jumping
performance is predominantly performed with the lower extremities, it is also accomplished with the
synergistic involvement of core muscles and upper body muscles. This difference between the findings
of this study and the results reported by Josef et al. (2018) can be explained by this fact. Additionally, it
is noted in this study that training interventions aimed at improving explosive strength have been shown
to increase active jumping height, depending on the content of the training unit (Buchheit,
Mendez-Villanueva, Delhomel, Brughelli, & Ahmaidi, 2010). In the same study, it was reported that
both repeated sprint and explosive strength training significantly increased maximum sprint speed.
Styles, Mattheyews, and Comfort (2016) compared short-distance sprint performance (5m, 10m, 20m)
with low-volume strength training (squat) applied twice a week for 6 weeks. Styles et al. (2016) stated
that strength training in young soccer players positively influenced short-distance sprint performance
and that low-volume strength training not only improved maximal strength but also enhanced short-
distance sprint performance. In another study, Hammami, Negra, Shephard, and Chelly (2017) examined
the effects of standard and contrast (different from standard training practices) strength training
interventions on jumping, change of direction repeated sprint, and speed characteristics in young soccer
players. They examined the effects of two different strength training methods applied to two different
groups twice a week for 2 months. Although both groups showed an increase in performance results,
the contrast strength training performed during the competitive season improved performance outcomes
more than standard strength training. These studies and others in the literature indicate that training
interventions specific to the desired skill positively improve performance outcomes.

Effective speed and agility performance are primarily a result of well-developed strength (Gouveia et
al., 2023). In this study, it was found that the speed performance exhibited by participants was
moderately inversely related to the maximum forces generated during the push and pull of the right and
left legs, as well as during squat and shoulder press movements. Similarly, Boraczynski, Boraczynski,
Podstawski, Wojcik, and Gronek (2020) reported that lower extremity strength was statistically
inversely and highly related to Sm and 30m speed performance. In the same study, Boraczynski et al.
(2020) also indicated a strong inverse relationship between active jumping and half squat, active
jumping and 30m speed, and active jumping and maximum voluntary contraction strength. Taking into
account the results from both studies, it can be concluded that improvements in lower extremity strength
contribute to increased performance in situations where leg strength plays a significant role, especially
in skills requiring speed and power such as sprinting, jumping, and change of direction in soccer.
Consistent with these findings, various studies in the literature have reported a moderate to high
correlation between lower extremity strength and speed and jumping performance (Ishid et al., 2020;
Ishida, Travis, & Stone, 2021; Kabacinski et al., 2022).

In addition to these findings, Kabacinski et al. (2022) reported that 180°/s peak torque performance
results in isokinetic strength were significantly correlated with active jumping, passive jumping, and
30m speed performances. They also mentioned that 60°/s and 300°/s torque performance results were
statistically significantly related to agility test results involving a change of direction (T-Test). However,
it should be noted that there may be differences in performance due to developmental variations,
especially in young athletes, and it is important for coaches to understand these differences. Gouveia et
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al. (2023) stated in their study examining the jump and strength values of soccer players in different age
groups and levels that as age increases, they displayed better performance results in terms of isokinetic
power, vertical jump, static power, and average power values compared to young players. They also
emphasized the necessity of specific strength planning in training units. In line with Gouveia et al. (2023)
study, Itoh and Hirose (2020) stated that biological maturation is effective not only in the physical and
physiological development but also specifically in muscle strength in elite young soccer players.
Therefore, it is evident that efficient training during the maturation process is important and necessary
for improving strength performance. However, there is a widespread belief among coaches that strength
training negatively affects athletes' performance in speed and agility-related tasks. Contrary to this
common misconception among coaches, the research in the literature indicates that strength training
positively affects speed, agility, and other performance parameters (Gouveia et al., 2023; Hammami et
al., 2017; Kabacinski et al., 2022; Ishid et al., 2020; Ishida et al., 2021; Itoh & Hirose, 2020). In light of
this information, it is crucial for coaches to accurately adjust strength planning for young soccer players
in small age groups.

Success in soccer can be achieved by demonstrating a more effective performance than the opponent.
In addition to low-intensity activities, high-intensity activities such as jumping, sprinting, changing
direction, etc. require the maximum display of skills (Chmura et al., 2014; Shephard, 1999). In other
words, the key determinant of success involves the development of sport-specific skills in a complex
manner. This highlights the importance of the practices carried out during training sessions. Turner and
Stewart (2014) stated that effective and structured training programs should be designed for the
development of power and conditioning in soccer players. When the findings of this study are supported
by the literature including Turner and Stewart (2014), Bunchheit et al. (2010), Kabacinski et al. (2022),
Ishida et al. (2021), it can be said that in the game of soccer, which involves the effective and efficient
display of many fundamental motor skills together, coaches should pay attention to planning the training
of sport-specific skills. Furthermore, athletic performance development should be facilitated through
programs supported by measurements conducted for training planning and performance monitoring
(Castagna, Manzi, Impellizzeri, Weston, & Barbero Alvarez, 2010).

Suggestions

Maintaining acceleration is important in soccer. In future studies, the relationship between acceleration
and lower extremity strength can be determined by examining between accelerations of every 10m and
lower extremity strength in the 30m sprint test. The effect of bilateral lower extremity asymmetry on
acceleration performance can be examined. The relationship between strength properties can be
examined with the 30-35 IFT test.
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Oz

Sporcular iizerinde yapilan durarak uzun atlama ve geviklik performansi iligkisiyle ilgili ¢alismalar literatiirde oldukg¢a yaygin
olmasina ragmen, gocuklarda yaslara gore bu performanslarin ne sekilde degisebilecegi ile ilgili ¢aligmalar olduk¢a sinirlidir. Bu
calismanm amaci, farkli yas gruplarindaki sporcularda durarak uzun atlama ve ¢eviklik performansi iligkisinin yagslara gore
degerlendirilmesidir. Calismaya katilan 25 Taekwondocu, 11-12 yas (N:11) ve 14-15 yas (N:14) olarak 2 gruba ayrildi. Bu
calismada her sporcu Durarak Uzun Atlama testi (DUAT) ve Zigzag ceviklik testi (ZCT) olmak Uzere sirasiyla 2 teste tabi tutuldu.
Yas gruplari arasinda DUAT ve ZCT performanslarinda anlamli farkliliklar bulundu (p<.05). Ayrica gruplar arasinda BK1, boy ve
viicut agirligi agisindan anlaml farkliliklar tespit edildi. 11-12 yas arasi sporculardan olusan grupta DUAT ve ZCT performansi
arasinda anlaml bir iliski bulunmazken, 14-15 yasindaki sporcularda testler arasinda anlamli korelasyon bulundu (p<.05). Bu
calismada, 14-15 yas grubundaki sporcularda DUAT ve ZCT performansi arasindaki iliskinin bulunmasi, geviklik icerisinde 6nemli
yeri olan sigramalarin temel performans bileseni olarak bu yas grubunda beraber degerlendirilebilecegini gdstermektedir. Ayrica
11-12 ile 14-15 yas aras1 sporcularda DUAT ve ZCT performanslarinin biiyiimeye bagli olarak yasla birlikte arttigi bulunmustur.
Bu ¢alismada, 14-15 yas grubundaki sporcularda DUAT ve ZCT performansi arasinda iligkinin bulunmasi, temel performans
bileseni olarak sigrama performansinin ¢eviklik performansi i¢erisinde 6nemli bir yerinin oldugunu gostermektedir. Bu sonug, 14-15
yas grubundaki sigrama ve geviklik performans ¢iktilarinin beraber degerlendirilebilecegini gostermektedir. Ayrica 11-12 ile 14-15
yas arasi sporcularda DUAT ve ZCT performanslarinin bilyiimeye bagli olarak yasla birlikte arttig1 bulunmustur.

Anahtar Terimler: Cocuklar, durarak uzun atlama, performans, tackwondo, yon degistirme.
Abstract

Studies on the relationship between standing long jump and agility performance on athletes are quite common in the literature.
However, there are few studies in the literature on whether the relationship between standing long jump and agility performances
will change with age. The purpose of this study is to evaluate the relationship between standing long jump performance and agility
in athletes of different age groups according to age. 25 Taekwondo player between the ages of 11-12 and 14-15 participated in the
study. 11-12 age group, 14-15 age group. During the study, each athlete was applied to 2 tests, the Standing Long Jump test and the
zigzag agility test. In the study, the anthropometric qualities of the athletes were measured on first day. On the second day, the
Standing Long Jump and the Zigzag agility test were applied. The standing Long jump test and the zigzag agility test were applied,
respectively, 5 minutes’ rest was given between the tests. Independent groups T-test was used to determine significant differences
in tests. The correlation between age and performance skill variables was checked with the Pearson correlation test (Pearson
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correlation coefficient). Significant differences were found between age groups in Zigzag test and standing long jump performances.
In addition, significant differences were observed between the groups in body mass index, height and body weight (p<.05). There
was a correlation between the tests performed on 14-15-year-old players, on the contrary, there is no correlation was found between
the agility test and standing long jump performance in the group of athletes aged 11-12. The findings of this study show that standing
long jump and agility performances increase with age in athletes aged 11-12 to 14-15 years. Standing long jump and agility
performances of athletes aged 14-15 were higher than other group. While a positive result was obtained from the correlation of
standing long jump performance and agility performance in athletes in the 14-15 age group, on the other hand, the correlation of
these two performances in the 11-12 age group may give false results.

Keywords: Children, standing long jump, performance, taekwondo, change of direction.

GIRIS

Yavaglama, yon degistirme ve hizlanma hareketlerinin kisa siirede verimli bir sekilde uygulanmasini
saglayan fiziksel bir beceri olan ¢eviklik, spor branglarinda performansi iist diizeylere ¢ikarmak igin gerekli
ve Onemli becerilerden biridir (Verstegen, 2001). Sigrama performanst, ¢eviklik performansinin igerisinde
bulunmasi gereken ve ¢eviklik performansini arttiran bir 6zellik olmakla beraber, bir¢ok spor bransinda da
temel performans igeriklerinden biri olarak degerlendirilmektedir. Basketbol, futbol, voleybol, hentbol, vb.
takim sporlart ile tackwondo, atletizm, badminton, giires, tenis, judo, vb. pek ¢ok bireysel spor dalinda
sigrama performansi, mag icerisindeki ¢eviklik performansina olumlu etkisinden dolay1 olduk¢a 6nemlidir.

Literatlrde bulunan calismalarda sigrama performansinin ceviklik performansina olumlu etki ettigi
bulunmustur (Kizilet, 2017; Ozbar, 2020; Pamuk, 2017).

Cocuklarda motorik yonden en iyi Ogrenmenin 11-12 yaslar oldugu ifade edilmektedir. Hareket
becerilerinin en st diizeyde 6grenildigi bu donem “firsat penceresi” olarak adlandirilmaktadir (Graham,
2001). Cocuklarda ¢eviklik performansi prepuberte ve puberte donemi olarak incelendiginde, yas artig1 ve
biliylime faktoriinlin etkisi ile gelisen ¢eviklik performansinda, antrenman etkisinin de biiyiikk oldugu
bilinmektedir (Lancaster, 2008). Ceviklik 12 yasina kadar yani puberte donemine kadar hizla gelisir ve bu
dénemden sonraki 3 yil boyunca boy ve ekstremitelerin ani uzamasindan dolay1 ¢eviklik performansindaki
artista azalma gordlir. Hizli gelisim doneminden sonra cgeviklik olgunluk dénemine kadar tekrar artis
gosterir. Bu siire¢ boyunca kullanilan antrenman metodlar1 da ¢evikligin gelismesinde 6nemli rol oynar
(Brown, 2005).

Uzun siireli gelisim evrelerinde erkeklerde yaklasik 6-9 yas / kizlarda yaklasik 6-8 yasa kadar tiim temel
hareket becerilerinin 6grenilmesinin ve genel hareket becerilerinin gelistirilmesinin de tizerinde durulur. Bu
donemden sonra, erkekler icin yaklasik 12-16 yas / kizlar i¢in yaklagik 11-15 yaslarinda aerobik bir temelin
olusturulmasi, siiratin ve bu evrenin sonuna dogru kuvvetin gelistirilmesi, spora 6zgii becerilerin gelisiminin
ilerletilmesi ve pekistirilmesi lizerinde durulmaktadir. Yas ile birlikte gelisen biomotor 6zelliklerde, kiz ve
erkekler icin birinci surat penceresi ilk olarak 6-9 yas araliginda olusur. Bu donemde 4-5 saniyeden kisa
stiren aktivitelere dayanan ¢ok yonli hareketler ve oyunlar siirat gelisimine onemli katki saglar. Sinir
sisteminin gelisiminin devam ettigi ilerleyen yillarda enerji sistemlerinin gelisiminin de eklenmesiyle ikinci
slirat penceresi olusur. Bu donem erkeklerde 13-15 yas araliginda iken, kizlarda 12-14 yag araligindadir
(Bknz: Tablo 1). Siirat antrenmanina hizli uyumun olustugu bu ikinci strat penceresinde, sporculara
uygulanan dar kapsamli, tekrarlar arasi tam dinlenme ve 5-20 saniye arasindaki alistirmalardan derlenmis
interval antrenmanlar siirat gelisimine olumlu etki etmektedir (Kagoglu, 2020).
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Tablo 1. Biyomotor yetilerin gelisimsel firsat pencereleri

| Biyolojik Erkekler
Aerobik Kuvvet | Stirat  Beceri Yas Beceri Siirat | Kuvvet Aerohik
0 & ¢
Strat »
Penceresi -1 Siirat
8
Beceri 5 Penceresi -1
Penceresi Becer]
10
Penceresi
1
Kuvvet - _ | 12
Dayanikllik Perceres! ] Siirat 3
Penceresi Penceresi-2 | 1 J - Siirat
| Kuvvet _ [14 [ | Penceresi 2 Dayaniklilik
Penceres| -2 15 Kinrvet Penceresi
. 16 . | Panceras]

) 20
*Thompson, 2009’dan uyarlannustir (Kagoglu, 2020); Thompson, 2009).

Litreratlirde, biomotor yetilerin (Bknz: Sekil 1) yas ile degistigi goriilmekte ve bunlardan en belirgin
olanmin kuvvet degisimi oldugu yapilan ¢alismalarda ortaya konmaktadir (Ciplak, 2020; Celik, 2016).
Kuvvet, igsel ve digsal direnglere karsi koymayi saglayan sinir kas yetenegi olarak tanimlanabilir. Kuvvet,
yasa bagl olarak degisik donemlerde farkli gelismeler gosterebilir. Erkekler ve kizlarda kuvvet gelisimi
ergenlik doneminde zirve hizi noktasina ulagmaktadir. Ergenlik sonrasinda kuvvet gelisimi hiz1 azalsa da
yapilan antrenmanlar ile gelisim hiz1 arttirilabilir (Gelik, 2016). Ergenlik donemine gegisle birlikte kuvvet
penceresi de kuvvet kazanimi i¢in uygun bir donemdir. Kizlarda 12 — 15 yaslar arasinda kuvvet penceresi
acilirken, erkeklerde ergenlige daha geg girilmesinden kaynakli 14-17 yaslari (Bknz: Tablo 1) aras1 optimal
kuvvet kazanimi i¢in 6nemli bir yastir (Kagoglu, 2020).

Kuvvet, maksimal kuvvet, cabuk kuvvet ve kuvvette devamlilik olarak bilesenlere ayrilmaktadir (Sekil 1).

—

= Makslmum/]\
SN ,' \\ Kuvvet / \//
i N a
/Kuvvette o S // (,‘abuk \

LDevamllhk / N\ Kuvvet |
/ N \

ﬁf ./ / Esneklik \‘-’/f'f/'/\/
! _/_,\ I\.ll(oon‘]inasvon/y ‘ l

[ Aerobik \ ~_ 7~ / <

-

\Dayanikhlik, - \"‘ Sirat /|

\ \ | /
\\/( /J/Suratte ‘ A ?)\\ //’
). IF Devamhhk \\R

Sekil 1. Kuvvet, maksimal kuvvet, g:abuk kuvvet ve kuvvette devamlilik olarak bilesenleri.

Cabuk kuvvet, sigrama performansinmi etkileyen 6zelliklerden biri olmakla beraber, cabuk kuvvet
performansindaki artigin sigrama performansina olumlu etkileri bilinmektedir (Aykora, 2017; Cavdar,
2006). Kuvvet, ¢abuk kuvvetin ana bileseni olmasindan dolayi, yasla beraber artan kuvvetin ¢abuk kuvveti
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de arttirdigr disiiniilmektedir. Ancak kuvvet ve c¢abuk kuvvet egzersizlerinde farkli metotlar
kullanilmaktadir ve bu metotlardaki farkliliklardan dolay1 sporcular arasinda sigrama performansi ve
performans gelisim agisindan yaglara ve antrenman metotlarina gore farkliliklar gozlemlenebilir (Ramirez,
2013).

Geviklik, icerisinde sigramalar, ani hizlanmalar, yavaslamalar ve yon degistirmeler iceren kombine bir
beceridir (Verstegen, 2001; Chelladurai, 1976; Kirby, 1971). Bu tanim ¢evikligin sicrama performansiyla
iliskili oldugunu gostermektedir (Barnes, 2007; Asadi, 2016; Alemdaroglu, 2012; Vescovi, 2008). Ancak
performans bilesenlerinin yasa gore degisimi konusunda literatiirdeki ¢alismalar sinirlidir. Bu arastirma,
farkli yaslardaki sporcularin durarak uzun atlama ve geviklik performanslari iligskisinin yaslara gore
degerlendirilmesi amactyla planlanmastir.

YONTEM

Katilmcilar

Bu ¢aligmaya 11-12 ve 14-15 yas aras1 gonilli 13 erkek-12 kadin toplam 25 Taekwondocu dahil edildi.
Sporcular yas grubuna gore iki gruba ayrildi. 11-12 yas grubu; 11.7 £ .5 yil, boy uzunlugu ortalamasi
153,4+7,05 cm, viicut agirligi ortalamasi 42.3+5.64 kg ve ortalama 4.80+1.03 yil antrenman ge¢misi; 14-15
yas grubu; 14.3+.8 yil, boy uzunlugu ortalamasi 167.5£6.42 cm, viicut agirligi ortalamasi 59.28+8.35 kg
ve ortalama 5.66+1.26 yil antrenman geg¢migine sahip ulusal ve uluslararasi turnuvalara katilan
tackwondoculardan olusmaktadir. Calismaya kronik rahatsizligi olan, sakatlik ge¢irmis ve antrenman
doneminde devamlilik oran1 %90’in altinda olan katilimcilar dahil edilmemistir. Tim testler aym
arastirmaci tarafindan gergeklestirilmistir. Tiim katilimcilar ve velilerinden “bilgilendirilmis goniillii olur
formu”, ayrica katilimcilarin velilerinden “veli onam formu” alinmistir. Calisma Dokuz Eyliil Universitesi
girisimsel olmayan etik kurul tarafindan 16.02.2022 tarih ve 2022/06-23 karar no ile onaylanmistir. Bu
calismanin arastirma prosediirleri, Helsinki Bildirgesi’nin insan arastirmalari etik standartlarina uygun
sekilde yerine getirilmistir. Bu arastirma kesitsel deneysel bir aragtirmadir.

Calismada kullanilan testler
1- Zigzag ceviklik testi (ZCT):

baslangig < *
bitis  /\ 74%
T T R (PR, | ’4' i
! p ! .'
I - L Fd k #
| - ’ﬁ LW I 3 m
(] A‘ﬁ- LA
# A ;N I
| « \
i i \ [
i ’ b
A A
I 3 . ¥
' .
L — s

485m

Sekil 2. Zigzag ceviklik testi (ZCT)

ZCT igin 4.85 x 3 metrelik dikddrtgen alan konilerle belirlendi ve dikdortgenin tam ortasina da bir koni
konuldu (Sekil 2). Sporcunun zigzag seklindeki parkuru en hizli sekilde kosarak tamamlamasi séylendi.
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Sporcularin testi tamamlama stiresi kronometre ile kaydedildi. (delta marka kronometre) Her bir sporcuya
iki deneme hakki verildi. En iyi skor kaydedildi (Ortiz, 2005) (ICC : .92).

2- Durarak uzun atlama testi (DUAT):

2 @

mesafe

Sekil 3. Durarak uzun atlama testi (DUAT)

Sporcular, parmak uglar1 ¢izginin hemen arkasinda, ayaklar normal aralikta olacak sekilde yerlesip (Bknz:
Sekil 3), yere paralel bir sekilde, kollar 6nde, dizler biikiilii konumda, kollarin salinimiyla birlikte ileriye
sigrayabilecegi kadar uzaga si¢radi ve iki ayak ayni anda yere temas etti. Test iki kez tekrarlanarak
sporcularin en iyi mesafesi metre cinsinden kaydedildi (Castro, 2009).

Calisma Dizaym

[k olarak antropometrik 6lciimler sort, tisort ve ayakkabisiz bir sekilde (G-Tech International elektronik
boy 6lcer) yapildi. Sporculara testlerden bir giin 6nce familarizasyon uygulandi. Calismanin familarizasyon
ve performans testleri, giiniin benzer saatlerinde (17.00-18.00) ve benzer ortam sicakliklarinda (~24 °C)
uygulanmis olup, katilimcilarin testlerden 2 saat oncesine kadar kafein ve benzeri uyarici 6zelligi olan
besinler tiketmemeleri istendi. Daha sonra katilimcilar uygulanacak testler hakkinda detayli sekilde
bilgilendirildi ve maksimum eforlarinda yapmalar1 konusunda uyarildi.

Katilimeilar 5 dk’lik kendi tempolarida bir genel 1sinma, 5 dk’lik bransa 6zel 1sinma (kisa sprintler ve
cabukluk alistirmalar) gerceklestirip, 5 dk’lik dinlenme sonrasi testlere gegildi (Chaabene, 2018).
Sporculara ilk olarak DUAT, daha sonrasinda ise ZCT uygulandi. Téim sporcular testleri iki kez uyguladi
ve 1yi olan dereceleri kayit altina alindi. Testler arasinda 5 dk, tiim denemeler arasi ise 1 dk tam dinlenme
arast verildi.

istatistiksel Analiz

Elde edilen sonuglarin istatistiksel analizleri SPSS (v20.0, SPSS Inc, Chicago, IL) yazilimi kullanilarak
gerceklestirildi (Version 20.0; SPSS, Inc., Chicago, IL, USA). Katilimcilarin demografik 6zellikleri
(cinsiyet, yas, boy, viicut kiitle indeksi vb.) tanimlayici istatistiklerle degerlendirildi. Katilimcilar yasa gore
11-12 yas (N:11), 14-15 yas (N:14) olarak gruplara ayrildi. Normallik varsayimi Shapiro-Wilk testi
kullanilarak kontrol edildi ve tiim degiskenler normal dagilim gosterdi. Bu gruplar arasinda Zigzag ¢eviklik
testi ve durarak uzun atlamada anlaml farkliliklar belirlemek i¢in bagimsiz 6rnekler T-testi kullanildi. Bu
¢alismanin tanimlayici niteligine gore yas ve performans beceri degiskenleri arasindaki iliski, her grup icin
Pearson korelasyon testi ile analiz edildi. Anlamlilik diizeyi p<.05 olarak belirlendi.
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BULGULAR
Tablo 2. Antropometrik 6zellikler
N Yas Boy Viicut agirhg: BKI Antrenman
(y) (cm) (kg) yast (yi)
11-12 yas 11 117+ 5 153.4+7.05 42.30%5.64 17.32+1.83 4.80+1.03
14-15 yas 14 14.3+.8 167.516.42 59.28+8.35 20.88+1.28 5.66+1.26

*BKI: Beden kiitle indeksi

Tablo 2’de yas gruplarina gore antropometrik 6zellikler verilmistir.

Tablo 3. 11-12 ve 14-15 yas sporcularin DUAT ve ZCT performanslarinin korelasyon degerleri

11-12 yas 14-15 yas
ZCT DUAT ZCT DUAT
ZCT 1 -.503 1 -.698**
DUAT -.503 1 -.698** 1

**Korelasyon .01 seviyesinde anlamli (2-tailed) (p<.01)
*Korelasyon .05 seviyesinde anlamli (2-tailed) (p<.05)
ZCT: zig zag ceviklik testi

DUAT: durarak uzun atlama testi

11-12 yas sporcularda DUAT ve ZCT performanslar1 arasinda istatistiksel olarak anlamli iligki
bulunmazken, 14-15 yas grubunda DUAT ve ZCT performanslari arasinda negatif yonde (Bknz: Tablo 3).
anlamli iligki bulunmustur (p<.05).

Tablo 4. Her iki grup icin ortalama, minimum ve maksimum degerler Ve gruplar arasi1 karsilastirilmasi

11-12 yas 14-15 yas
Ortalama+ss  Minimum Maksimum  Ortalama+ss  Minimum  Maksimum t p
ZCT (sn) 7.42+.8 6.99 8.23 6.74+.44 6.11 7.54 3.81  .00**
DUAT (cm) 157.33+£20.01 133 211 173.11+19.46 135 222 -244  03*
Boy (cm) 153.4+7.05 141 160 167.5£6.42 161 173 -5.27  .00**
Viicut agirhigr (KQ) 42.3+5.64 28 49 59.28+8.35 50 68 -6.45  .00**
BKI 17.32+1,77 14.45 21.95 20.88+1.28 17.33 22.44 -3.58  .00**

** Korelasyon .01 seviyesinde anlamli. (2-tailed). (p<.01) *sn: saniye *Min: Minimum deger

* Korelasyon .05 seviyesinde anlamli. (2-tailed). (p<.05) *BKI: Beden kiitle indeksi *Maks: Maksimum deger
ZCT: zig zag geviklik testi

DUAT: durarak uzun atlama testi

Gruplar arasinda (11-12 yas / 14-15 yas) boy, viicut agirhg, BKi, ZCT ve DUAT degerleri arasinda
istatistiksel olarak anlamli farkliliklar bulunmustur (p<.05).

TARTISMA, SONUC VE ONERILER

Bu ¢alismada, 14-15 yas grubundaki sporcularda durarak uzun atlama performansi ve geviklik performansi
arasinda anlamli bir iliski (Bknz: Tablo 3) tespit edilmistir (p<.05). Yapilan bir ¢aligmada, ortalama yaslari
20 olan bir sporcu grubunda, sigrama performansi ile ¢eviklik testi arasindaki anlamli iligki oldugu, ayrica
sigrama performansindan ¢ikan sonuglar ile geviklik test siiresinin yaklasik %34’iiniin de tahmin edebilecegi
bulunmustur (Barnes, 2007). Bir bagka ¢aligmada, bacak ekstansor kuvveti ve gii¢ dlglimlerinin ¢gogunun,
fiziksel olarak aktif erkeklerde ¢evikligin belirleyicileri oldugu, sigrama kuvveti ve gii¢ ¢iktilarinin geviklik
performansiyla anlaml diizeyde iliskili oldugu bulunmustur (Marcovic, 2007). Lise diizeyindeki genglerde
yaptiklar1 galigmada ceviklik ve dikey sigrama performanslari arasinda anlaml bir iligki bulunmustur.
Yapilan bu ¢alismada ergenlik donemi sonrasi yas gruplarinda sigrama ve geviklik performansi arasinda
anlamli bir iligki tespit edilmistir. Ancak bu performans ¢iktilar1 genelde ergenlik sonrasi yas gruplarinda
ve aralarindaki iligkilere gore degerlendirilmistir (Barnes, 2007; Young, 2015). Literatiirde ¢eviklik ve dikey
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sigrama performans ¢iktilari, ergenlik sonrasi yaslarda bulunan sporcularda dogru sonuglar verirken,
ergenlik donemi ve Oncesi yaslardaki sporcularla ilgili arastirmalarin sinirli oldugunu gostermektedir.
Ergenlik donemi yaglar olan 13-15 yas araliginda, siirat gelisim penceresi acilir ve bu donemde ceviklik ve
stirat gelisimlerinin yiikseldigi de bilinmektedir. (Bknz: Tablo 1). Bu da ceviklik performanslarinin 11
yastan 15 yasa kadar biiyiik farkliliklar gosterecegi ve ayni zamanda 2. pencere siirecindeki gelisimin (Bknz:
Tablo 1) yaslar aras1 performans farklarini biiyiittiigiinii desteklemektedir (Kagoglu, 2020). Bu caligmada
ergenlik donemindeki sporcularda durarak uzun atlama performansi ve geviklik performansi arasinda
anlamli iligkinin bulunmasi, literatiirde belirtilen ergenlik dénemi sonrasi sporcularin performansiyla da
benzer oldugu sdylenebilir.

Bir ¢alismada, 12 ve 14 yaslarindaki sporcularin ¢eviklik performanslari karsilagtirilmis ve 14 yas grubunun
ceviklik performanslarinin, 12 yasindaki sporculara gore daha iyi oldugu bulunmustur. Ayni ¢alismada,
kuvvet parametreleri ile ceviklik performans parametreleri arasinda anlamli korelasyon bulunmustur
(Jakovljevic, 2012). Henrieta ve ark. (2019) 11-14 yas arasindaki tiim yaslarda geviklik performansini
incelemigler ve 11 yastan 14 yasa kadar her yil ¢eviklik performansinin gelistigini bulmuslardir. Ay
zamanda, en buyik ceviklik performans degisiminin 11 yastan 13 yasa kadarki siirecte ortaya ciktigini
belirlemislerdir. Bir baska ¢alismada, 12 ile 21 yas arasindaki sporcular incelenmis ve sporcularda geviklik
ve sigrama performansinin yasla beraber arttigi ve her yil gelistigi bulunmustur (Vescovi, 2011). Korff ve
ark. (2009) ergenlik donemi ve oOncesinde bulunan sporcularin sigrama performanslarini inceledigi
calismasinda, maksimum sigrama performanslar1 arasinda anlamli bir fark bulmustur ve yasla beraber
ceviklik performansinin arttig1 belirlenmistir.

Bu ¢alismada, 11 ile 15 yas arasindaki sporcular yas gruplarina gore iki ayri grup olarak degerlendirilmistir.
12-13 yaglar ergenlik dénemi baslangici olmasi ve sonrasindaki kuvvet kazanimindaki artis hizi; sigrama
performansini, siirat performansini ve yon degistirme hizin1 da olumlu etkiler. Ergenlik dénemine girmis
erkeklerde ani boy ve uzuvlarin uzamasindan kaynakli geviklik performansinda az bir diisiis yasansa da,
biyomotor 6zelliklerin gelisiminden kaynakli olarak ¢eviklik performansi ve sigrama yetenegi paralel olarak
artar. Literatirdeki c¢alismalarda, bacak kaslarindaki kuvvet kazanimmin ¢eviklik performansina pozitif
yansidig1 ve yasla birlikte arttigi bulunmus ve bu ¢aligmanin sonuglarini da desteklemistir (Henrieta, 2019;
Jones, 2009).

Kuvvet gelisimi patlayic1 kuvveti arttirmakla beraber, c¢eviklik performansiyla da olumlu iligki
gostermektedir (Marcovic, 2007). Kuvvet kazanimi, yas ile paralel olarak biiyiime ve gelisimin artmasiyla
artan bir 6zellik olmasindan dolayi, sigrama performansinin her sene gelismesi olagandir. Ancak ¢eviklik
gelisimi, ergenlik oncesi yaslarda kuvvet artsa bile gelisim gostermeyebilir. Bunun nedeni ¢eviklik
performansinin igerisinde fazla bilesen bulunduran bir beceri olmasidir. Sporcu gelisim modeline
bakildiginda, ergenlik oncesi yaslarda geviklik performansini saglayan becerilerin tam gelismedigi ve bu
yiizden ¢eviklik performansinin tam kapasiteye ulasmadigi bilinmektedir (Fiorilli, 2017). Bu ¢alismada, 11-
12 yas grubu sporcularda DUAT performans: ve ZCT performansi arasinda istatistiksel olarak anlamli bir
iligki tespit edilmemis olmasi, 11-12 yas grubunda kuvvet kazanim hizinin ergenlik dénemi ve sonrasi
yaslara gore daha yavas gorilmesinden kaynaklanabilecegi disiiniilmektedir. Ayrica uzun slreli sporcu
gelisiminde, 11-12 yas grubu sporcularinin “antrenman i¢in antrenman” donemi basinda oldugu, bunun
antrenmanlar ve egzersizlere katilimi olarak daha biiyiik yas gruplarina gore farkliliklar gosterebilecegi
diistintilmektedir (Kagoglu, 2020). 11-12 yas sporcularinda kuvvet, 6nceki yaslara gore belirli oranda artis
gosterse bile, ¢eviklik performansi kombine bir beceri olup icerisinde ¢esitli performans bilesenlerini
bulundurmasindan dolay1, ergenlik 6ncesi kiiglik yas gruplarinin bu bilesenlerinin tam kapasite ve seviyeye
ulagmasi beklenemez. Buna ilaveten sporcularin biiyiime hizi, ergenlik donemine gegis yasi, antrenman
geemisi, haftalik antrenman sayist vb. durumlarm etkisiyle de performans ciktilarinda farkliliklar
olusabileceginden, 11-12 yas grubundaki sporcularda sigrama ve ¢eviklik performanslari arasinda anlamli
bir iligki tespit edilmemis olabilir.
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Cocuklarda kuvvet gelisimi, yasa paralel olarak boy, kilo, iskelet sistemindeki kaldiraglar oraninda ve kas
kiitlesinde meydana gelen gelisime paralel olarak artar. Cocuklarda maksimal kuvvet gelisimi 11-12 yaslari
arasinda onceki donemlere gore diisiik diizeyde iken, 13-14 yaslarinda yeniden hizlanmaya baslar (Bknz:
Tablo 1). Maksimal kuvvet gelisiminin énemli bir evresi 14-16 yas dolaylarinda tamamlanir. Ergenlik
donemine gegiste kuvvet kazanim hizi en yiiksek, boy uzama hizi doruk noktasinin hemen sonrasi ile 12-18
ay sonrasina kadardir (Colak, 2007). Yapilan c¢alismalarda, kuvvet ile birlikte sigrama ve geviklik
performansinin da artis gosterdigi bulunmustur (Alemdaroglu, 2012). Vescovi ve ark. yagla birlikte artan
kuvvetin, sigrama performansi ve ¢eviklik performansina olumlu yansidigini, 6zellikle 12 yastan 13 yasa
gecerken ceviklik performansinda biiyiik bir gelisim farki oldugunu bulmuslardir (Vescovi, 2011).

Geligimsel olarak kiz ve erkeklerde 7 — 17 yas arasinda motor beceri yetenegi yasla birlikte artar. Ergenlik
doneminde boy uzama hiz1 zirve noktasina ulasirken, viicut agirliginda da belirgin bir artis gozlemlenir
(Ozer, 2000). Bu boy ve viicut agirhg artislarinda erkek ve kizlar olarak yaslara gore arada farkliliklar
gozlenebilir. Bunun nedeni ergenlik donemi yas sinirlamalar1 olmakla beraber, ergenlige giris kizlarda 12-
14, erkeklerde 13-15 olarak belirtilmistir. Ergenligin ortalar1 olarak kizlarda 14-16, erkeklerde ise 14-17
olarak belirtilmektedir (Kog, 2004).

Cocuklarda yasa gore performansin degerlendirildigi bu calismada; 11-12 yas ve 14-15 yas gruplari
karsilastirildiginda beklendigi gibi yasa bagli biiyiime faktériiniin etkisinden boy, viicut agirligi, BKI icin
istatistiksel olarak anlamli farkliliklar bulunmus, benzer sekilde ZT ve DUAT degerleri arasinda da yas
gruplarina gore anlamli farkliliklar tespit edilmistir (Bknz: Tablo 4). Yapilan bir ¢alismada, 12-15 yas
arasindaki c¢ocuklar incelenmistir. Ergenlik dénemi ve Oncesi olarak ayrilan ¢ocuklarin yaslara gore
parametreleri incelenmis ve boy, viicut agirligi, beden kutle indeksi parametrelerinde anlamli farkliliklar
bulunmustur (Fukunaga, 2014). Yapilan baska ¢alismalarda ise, 12-14 yas arasi ¢ocuklar incelenmis ve boy
ve viicut agirhigmin yaslara gore degistigi ve yasla beraber arttigi bulunmustur (Jakovljevic, 2012; Henrieta,
2019). Bu ¢alismada bulunan gruplar aras1 antropometrik 6zellik degerlendirmeleri, literatiirde bulunan
caligmalarla benzerlik gostermektedir. Yas gruplarina goére antropometrik 6zelliklerde farkliligin olugmast,
beklenen bir sonug olup bu farklilik biiyimenin etkisinden kaynaklanmaktadir.

Bu ¢aligmada, 11-12 yas ve 14-15 yas aras1 taekwondocularda durarak uzun atlama performansi ile ¢eviklik
performansi incelenmis, 14-15 yas arasi sporcularda durarak uzun atlama ve geviklik performansi arasinda
anlaml bir iliski bulunmustur (p<.05). Ancak 11-12 yas aras1 sporcularda istatistiksel olarak anlaml bir
iligki tespit edilmemistir. 14-15 yas grubundaki sporcularda DUAT ve ZCT performansi arasinda iliskinin
bulunmasi, c¢eviklik igerisinde 6nemli yeri olan sigramalarin temel performans bileseni olarak bu yas
grubunda beraber degerlendirilebilecegini gostermektedir. Bu nedenle, sicrama performansina gore
yapilacak ¢eviklik degerlendirmesinin veya ¢eviklik performansina gore yapilacak olan durarak uzun atlama
performansi degerlendirmesinin, 14-15 yas arasindaki sporcularda daha dogru sonuglar verebilecegi
diigtiniilmektedir. Ayrica 11-12 ile 14-15 yas arasi sporcularda DUAT ve ZCT performanslarinin bitylimeye
bagli olarak yasla birlikte arttigi bulunmustur.

Arastirmanin Sinirhliklar

Bu arastirmada smirli sayida ulusal ve wuluslararasi turnuvalara katilan taekwondocu ¢ocuga
ulagilabildiginden cinsiyet faktoriinden bagimsiz yas gruplarina gore performanslart degerlendirilmistir.

Tesekkiir

Bu c¢alismaya katilan Serkan Tok Spor kuliibli sporcularina ve kuliip antrendrii Serkan Tok’a tesekkiir
ederiz.

Finansal Kaynak

Bu ¢aligma sirasinda, yapilan arastirma konusu ile ilgili dogrudan baglantisi bulunan herhangi bir ilag
firmasindan, tibbi alet, gere¢ ve malzeme saglayan ve/veya iireten bir firma veya herhangi bir ticari
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firmadan, ¢alismanin degerlendirme siirecinde, ¢alisma ile ilgili verilecek karari1 olumsuz etkileyebilecek
maddi ve/veya manevi herhangi bir destek alinmamustir.

Etik ve Cikar Catismasi

Bu galigma ile ilgili olarak yazarlarin ve/veya aile bireylerinin gikar ¢atigmasi potansiyeli olabilecek bilimsel
ve tibbi komite iiyeligi veya tyeleri ile iligskisi, danismanlik, bilirkisilik, herhangi bir firmada calisma
durumu, hissedarlik ve benzer durumlari yoktur.
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EXTENDED ABSTRACT

Studies on the relationship between standing long jump and agility performance on athletes are quite
common in the literature. However, there are few studies in the literature on whether the relationship
between standing long jump and agility performance changes with age. The Illinois Agility Test (1AT),
zigzag agility test, and agility T- test are commonly used in studies to assess agility. These tests are the most
effective for measuring agility. Motoric characteristics, such as agility, strength, and speed of change of
direction, are crucial in Taekwondo to achieve high performance during the game. These characteristics
change with age during both childhood and adolescence. The purpose of this study is to evaluate the
relationship between standing long jump performance and agility in athletes of different age groups
according to age. 25 Taekwondo player between the ages of 11-12 and 14-15 participated in the study. 11-12
age group, 14-15 age group. During the study, each athlete was subjected to two tests: Standing Long Jump
test and zigzag agility test. Anthropometric characteristics of the athletes were measured at the beginning
of the testing session. Before the tests, the athletes were asked to wear clothes and shoes that did not restrict
their movements. Athletes were informed that they should not perform any intensive activities 48 hours
before the measurements. The anthropometric variables were measured and recorded for each athlete.
Participants performed a general warm-up of 5 min, 5 min of branch-specific warm-ups (short sprints and
quickness exercises), and after 5 min of rest, the tests were started. On the second day, the Standing Long
Jump and the Zigzag agility tests were applied. The standing long jump test and the zigzag agility test were
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applied, respectively a 5 minutes’ rest was given between the tests. The T-test for independent samples was
used to determine significant differences in Zigzag agility test, and standing long jump between these
groups. According to the descriptive characteristics of this study, the correlation between age and
performance skill variables was checked using the elementary causal procedure (Pearson’s correlation
coefficient) for each group. The level of significance was set at p<.05. Significant differences were found
between the age groups in the zigzag test and standing long jump performance. In addition, significant
differences were observed between the groups in body mass index, height, and body weight (p<.05). There
was a correlation between the tests performed on 14-15-year-old players, on the contrary, there was no
correlation between the agility test and standing long jump performance in the group of athletes aged 11-
12. The findings of this study show that standing long jump and agility performances increase with age in
athletes aged 11-12 to 14-15 years. Standing long jump and agility performances of athletes aged 14-15
were higher than other group. While a positive result was obtained from the correlation of standing long
jump performance and agility performance in athletes in the 14-15 age group, on the other hand, the
correlation of these two performances in the 11-12 age group may give false results.
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Oz

Voleybol diger sporlarina gore rakip ile temasin daha az oldugu bir spor olsa da, voleybol oyuncularinin smag, smag servis gibi
patlayici 6zellikte ve tekrarlayan dikey sigrama ve yere inisler omuzun gok genis bir acgida tekrarlayan hareketler yapmast, kalga ve
ayak bilegi mobilizasyonu ve bel stabilizasyonun ¢ok fazla kullanilmasi nedeniyle kas-iskelet sistemi yaralanma orani daha fazladir.
Bu derlemenin amaci, giincel literatiirii analiz ederek, 6zetlemek ve voleybolda yaralanmalar konusunda kapsamli bir bakis agisi
elde etmektir. Ayrica voleybol oyuncularinda en ¢ok gorilen yaralanmalar ile oynadiklari pozisyonlara gore, yaralanmalara
iliskin bulgular ortaya koymaktir. Bu derlemede PubMed ve Google Scholarda yer alan ingilizce makaleler taranarak 6zellikle
voleybol oyuncularinda yaralanma yeri, yaralanma tiirii ve yaralanma siklig1 ile ilgili sonuglara odaklanilmistir. Arastirma
sonuglarina gore; voleybol oyuncularinda en gok yaralanmadan etkilenen bolgeler sirasiyla; alt ekstremite, core bolgesi ve st
ekstremitedir. Voleybol oyuncularinda yaralanmalarin % 75.2’si voleybol antrenmani sirasinda, % 20.3 maglar sirasinda % 4.5
kuvvet ve kondisyon ile ilgili aktiviteler sirasinda oldugu ortaya konuldu. Voleybol antrenmanlarinda yaralanmanin 6nlenmesi i¢in
olasi belirlenen risk faktorlerinin yani sira germe, mobilizasyon, direng egzersizleri gibi koruyucu programlara dnem verilmelidir.
Voleybol oyuncularinda 6zellikle diz ve ayak bilegi bolgesinde yaralanmalarin daha fazla oranda saptanmis olmasi alt ekstremiteye
yonelik koruyucu ¢aligmalarin yeterince yapilmasi gerekliligini de gostermektedir.

Anahtar Terimler: Smag, blok, sigrama, tek yonlii, dominant ekstremite.
Abstract

Although volleyball is a sport in which contact with the opponent is less than other sports, the rate of musculoskeletal injuries of
volleyball players is higher due to explosive power such as spike, spike serve, and repetitive vertical jumps and landings, repetitive
movements of the shoulder at a very wide range of motion, excessive use of hip and ankle mobilization and lumbar stabilization.
The aim of this review is to analyze and summarize the current literature and to gain a comprehensive perspective on injuries in
volleyball. In addition, the most common injuries in volleyball players are to reveal the findings related to their injuries according
to the positions they play. In this review, the English articles in PubMed and Google Scholar were searched and focused on the
results related to the place of injury, type of injury and frequency of injury, especially in volleyball players. According to the
research results; The areas most affected by injuries in volleyball players are respectively; lower extremity, core region and upper
extremity. It was revealed that 75.2% of injuries in volleyball players occurred during volleyball training, 20.3% during matches,
4.5% during activities related to strength and conditioning. In order to prevent injury in volleyball training, preventive programs
such as stretching, mobilization and strength exercises should be given importance as well as possible identified risk factors. The
fact that injuries were detected at a higher rate, especially in the knee and ankle region in volleyball players, shows also the necessity
of adequate protective training for the lower extremities.

Keywords: Spike, block, jumping, unilateral, dominant extremity.
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GIRIS

Voleybol, maksimal veya maksimale yakin yiliksek siddetli patlayici hareketlerden olusan ¢esitli dongiisel
(servis, defans, pas, smag, blok, vb) hareketlerin ¢ok sayida dikey sicrama ile uygulandigi kisa dinlenme
aralikli (intermittent) bir oyundur (Gabbett, 2007; Sheppard, 2008).

Voleybolda hareketleri hizli ve etkili yapabilmek icin hareketleri yaptiran kaslarin o hareketlere doniik
kuvvetlenmelerini saglamak gerekir. Oyun sirasinda siklikla yapilan hareketler; adim alarak blok/smag
sigramasi (¢ift ayak sigrama ile), adim alarak blok sigrama/smag vurusu Ve bu hareketlerin tek adim, ¢ok
adim, yana adim, ¢apraz adim yapilarak uygulanmasi, manset (Durarak-Plonjon veya Yanlara/One-Geriye
adim alarak), pas (Durarak-Si¢rayarak-Adim alaral-Saga/ veya sola, ileri/ veya geri giderek), pozisyon alma
(Hicum veya defans), servis (Smag¢ servis, float servis,tenis servis), kosma veya yirime (Kisa veya uzun
adim alarak), sicrama sonrasi yere inme (Tek veya ¢ift ayak, dengeli veya dengesiz), yuvarlanma (Yanlara
veya One-Geriye), ivmelenme-yavaslama gibi bircok hareket yapilmaktadir ve voleybola 6zel bu hareketler
icin de voleybola 6zel kuvvet gelisimi gerektirmektedir (Cisar, 1989).

Voleybol, gii¢ gerekliliginin yan1 sira iyi bir sinir-kas (ndromuskiiler) koordinasyonu, hiz, ¢eviklik iceren
bir spor dalidir. Voleybol, kondisyonel 6zellikleri bakimindan pek ¢ok degiskenin icermektedir. VVoleybol
oyunculari kisa siirede yon degistirebilmelidir. Smacorlerin, optimal dikey sigrama sonrasi Sma¢ vurusunda
topa miimkiin olan en yiiksek hizda vurmasi hedeflerden biridir. Sma¢ adimlamasi sirasinda miimkiin olan
en yiiksek hareket agikligiyla kol ¢ekis, yer tepkime kuvvetlerini arttirir.

Voleybolda smag ve servis gibi hareketler govde rotasyonu ile yapilir. Bu govde rotasyonu ile omuzlari ve
kalgalar1 zit yonlerde dondiirilmesi, gévdenin diyagonal bir sekilde gerilmesini saglar. Govde de tiretilen
bu gliciin ekstremitelere transfer edilmesinde core kaslarinin 6nemli rolii vardir (Akuthota, 2004; Santana,
2003). Voleybol oyuncular1 smag, servis gibi gii¢ gerektiren hareketleri uygularken core bolgesi kaslarinin
kuvvetli olmast ile ortaya ¢ikacak maksimum gii¢ hedefine ulasabilir.

Voleybola 6zgl core stabilizasyonu, iist ve alt ekstremite arasinda hareketin verimli bir sekilde
saglanmasinda rol oynar. Viicudun daha dengeli hareket edebilmesi core bolgesi kaslarinin, eszamanli ve
esgiidiimlii ¢alismasi ile miimkiindir (Leetun, 2004; Willson, 2005). Core bolgesinin zayif olmasi
performans sirasinda bel ve diz yaralanmalari riskini_arttirir (McGill, 2010; Okada, 2011) ve dengenin
bozulmasina neden olabilir (Sadeghi, 2013).

Sportif performans sirasinda degisen oyun durumuna gore alt yada {ist ekstremitede eklem hareket araliginin
harekete uygun sekilde yanit vermesi gerekir. Eger bir eklem hareket sirasinda, en uygun sekilde (fleksiyon
veya ekstansiyon) harekete katilmiyorsa tiim hareket paterni olumsuz etkilenir. Yani hareket zincirini
olusturan eklemlerin hareket sirasinda en uygun mobilizasyon ve stabilizasyonu saglamasi amaglanmalidir.
Hareket zincirinde tiim eklemler iglevlerini yerine getirmelidir. Eger herhangi bir eklem islevini tam olarak
yerine getiremiyorsa, iistiinde veya altinda bulunan eklemler de bu nedenle olumsuz etkilecek ve yaralanma
olusabilecektir (Borsa, 2008; Cools, 2015).

Smag servis ve smag¢ vurusu; kas kuvveti, koordinasyoni esneklik ve néromuskiler kontrol gerektiren
kompleks hareketlerdir. Voleybol antrenmanlarinda ve maclarda smag, servis gibi tek yonlii uygulanan sik
tekrarlayan hareketlerin uzun sureli yiiksek siddetli uygulanmasi, yorgunluk, sinir-kas (ndromuskiiler)
koordinasyonunun bozulmasi, esnekligin optimalden fazla olmasi veya eklem hareket genisligindeki
kisitlilik gibi nedenler yaralanmalara yol acabilir.

Antrenman veya magtan once bir 1sinma ve germe egzersizinin tiiriiniin performansi katkis1 konusunda
aragtirmalar yapilmistir (Behm, 2016; Celik, 2017; Turki, 2019). Esneklik ¢aligmalarinin, tiim antrenman
donemlerinde uygulanmasimin yaralanmalar1 6nlemek veya azaltmak igin gerekli oldugu bulunmustur
(Wang,2001; De la Motte, 2019). Esneklik, germe caligmalan ile gelistirilebilir ve germe egzersizleri
sinirsel faaliyetleri uyararak kas boyunda uzama ve eklem hareket acikliginda artmaya yol agmaktadir.
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Voleybol oyuncularinin 6zellikle antrenman/miisabaka yiikii artryorsa; oyuncunun sahip oldugu esneklik
uygun germe calismalari ile korunmalidir.

Voleybol oyunculari, smag, blok gibi temel tekniklerde sigrama ve yere inis gibi voleybola 6zgii tekrarh
yapilan hareketlerde yaralanma riski ile kars1 karsiyadirlar. Voleybolda yiiksek hacimli sigrama antrenmani
diz problemlerine neden olabilirken, omuz problemleri tekrarlayan smag¢ ve servis atma islemlerinden
kaynaklanabilir. Bunlara ek olarak, yliksek hizda uygulanan smag servis vurusu sirasinda sirt ve bel
bdlgesinde tekrarlayan stres meydana getirebilir (Bahr, 2014; Reeser, 2006; Seminati, 2013). 6 yil siire ile
degerlendirilen voleybol oyuncularinin her birinin yaralanma ytzdesini 2,58 olarak bulunmustur (Pastor,
2015). Bagka bir aragtirmada FIVB tarafindan voleybol oyuncularinin yaralanmalari konusunda Diinya
Sampiyonalari, Diinya Kupasi, Diinya Ligi, Olimpiyat Oyunlarim kapsayan 32 biiyiik organizasyonda 4
yillik arastirma sonuglarina goére; ayak bilegi, diz ve parmak yaralanmalarinin en yaygin goriilen
yaralanmalar olarak ortaya konmustur (Bere, 2015).

Hareketin uygulanmasi sirasinda hareketi birincil olarak yaptiran kas (agonist) kadar zit yonde ¢alisan
(antagonist) kaslarin aktivasyonu da 6nemlidir. Ko-aktivasyon; istemli kasilma sirasinda meydana gelen
antagonist kas aktivitesidir. Istemli hareketler sirasinda antagonist kas aktivasyon miktar1 ¢ogunlukla
agonist kas aktivitesi miktarindan daha azdir. Agonist ve antagonist kaslarin eszamanli ¢alismasinin gii¢
tiretimini optimal diizeyde etkiledigi ortaya konulmustur (Duchateau, 2014; Sandberg, 2012). Core bolgesi
kaslarinin giiglii olmasi, omurga yaralanmalarin1 6nlemek ve atletik performansi gelistirmek/iyilestirmek
icin gereklidir (Augustsson, 2006). Ayrica, gévde kas koaktivasyonu (gévde kaslarmin agonist ve antagonist
birlikte ¢alismasi), gévde kaslarinin daha giiclii olmasiyla stabilite saglayarak omurga yaralanma riskini
azaltabilir (Granata, 2001; Hodges, 2003).

Bu derlemenin amaci, voleybolda yaralanmalar konusunda giincel literatiirii sporcularin cinsiyet, deneyim,
teknik seviyeye gore kinematik farkliliklar baglaminda degerlendirerek Ozetlemek ve voleybolda
yaralanmalar konusunda kapsamli bir bakis agis1 elde edebilmek amaciyla voleybol oyuncularinda en gok
gorilen yaralanmalar ile oynadiklar1 pozisyonlara gore, yaralanmalarina iligkin bulgular1 detayli olarak
ortaya koymaktir.

YONTEM

Derlemeyi olusturan igerikle iliskili olarak “Volleyball”, “injury”, “volleyball player”, “spike”, “serve”,
“block”, “injury rate”, “volleyball training/practice”, “speed”, “upper limb”, “lower limb”, “jumping”,
“landing” ve konuyla ilgili diger terimler kullanilarak ‘“Pub-Med”, “Web of Science” ve “EBSCO” veri
tabanlarinda tarama yapilmistir. Elde edilen yaymnlara ek olarak konuyla ilgili bilimsel kitaplarin ilgili
boliimleri de incelenmistir.

Derlemede kaynak taramasinin kapsaminda asagida yer alan sorular temel alinarak kaynaklardaki bulgular
Ozetlenmis ve icerik bu dogrultuda olusturulmaya ¢alisilmistir.
1- Voleybol oyuncularinin oynadiklar1 pozisyonlara gore yaralanma bolgeleri ve oranlari degisiklik
gosterir mi?
2- Voleybol oyunculariin oynadiklar1 pozisyonlara gore yaralanma orani en az ve en yiksek olan
pozisyon hangisidir?
3- Uzun siireli antrenman yiikleri nedeniyle voleybol oyuncularinin sag ve sol ekstremiteleri arasinda
fark olusur mu?
4- Profesyonel voleybol oyuncularinda "tipik" bir postiiral durus ortaya ¢ikar m1?
5- Sporcu yaralanmalarinin O6nlenmesinde antrendrlerin  dikkat etmesi gereken antrenman
planmasinin 6ncelikleri nelerdir?

Arastirmacilar yaralanmalarin yayginhigini degerlendirebilmek igin 1000 saat iizerinden maglar ve
antrenmanlar ile ilgili degerlendirmeler yapmaktadirlar. Bu durumda makaleler arasinda karsilastirma
yaparken 1000 mag saati veya 1000 antrenman saati seklinde sonuglarin yiizde olarak ortaya konmasi
degerlendirmeyi ve karsilastirmay1 kolaylastirmaktadir.
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1. Voleybol oyuncularinda en sik goriilen yaralanmalarin yeri ve oranlari

Voleybol, hem dikey hem de yatay yonlerde patlayici hareketleri kisa siireli dinlenme arasi ile birlestiren
yogun anaerobik spor dalidir. Voleybol oyuncusu antrenmanlar/maglarda yon degistirmeli yiiksek hizli
hareketler, maksimal ve submaksimal sigramalar, kisa sprintler, smag, blok, defans ve servis karsilama gibi
becerileri etkili bir sekilde yapabilmeye ihtiya¢ duyar (Kitamura,2017; Paulo,2016; Paulo,2018).

Kadin voleybol oyuncularinin yaralanmalarini inceleyen 4 yillik geriye doniik yapilan arastirmada; 1483
antrenman degerlendirildi ve bu siire i¢inde toplam 133 yaralanmanin oldugu bulundu. Bu yaralanmalarin
% 75.2’si voleybol antrenmani sirasinda, % 20.3 maglar sirasinda % 4.5 kuvvet ve kondisyon ile ilgili
aktivitelerde oldugu ortaya konuldu (Sole, 2017). Bu verilere gore voleybol oyuncularinin antrenmanlarda
ortaya ¢ikan yaralanma oraninin maglardan ii¢ kat daha fazla oldugu ve en az yaralanma oraninin da
kondisyon ile ilgili aktivitelerde oldugu goériilmektedir.

Bas % 3,22 El %9,67
Omuz %10,48
Dirsek %2,42

Sirt / Bel %8,87

Bilek %18,54
Kalga %12,09

Diz %21,77
Ayak % 6,45

Sekil 1. Voleybol oyuncularinda en sik goriilen yaralanmalarin yeri ve goriilme oranlart (Amaral, 2020
uyarlanmigtir)

Voleybolda smag, blok, smag serviste dikey sigrama ve sicrama sonrasinda yere iniste diz eklemi énemlidir.
Voleybol oyuncularinda en sik yaralanmanin diz bélgesinde oldugu tespit edilmistir (Amaral, 2020). Diz
bolgesi yaralanmalarinda da sag diz (%12) yaralanma oran1 sol dize (%7.5) gore daha yiiksek bulunmustur
(Sole, 2017).

Voleybol oyuncularinda en sik yaralanma goriilen diger bolge ise; omuzdur. Omuz; smag, blok ve parmak
pas gibi teknik hareketlerinin uygulanmasinda ¢ok 6nemli bir eklemdir (Ferretti, 1998; Parkanova, 2003).
Elit voleybolda float servis ve smag¢ servis daha yogun kullanilir. Smag servisi atan sporcularin, float

servisini kullananlara gére omuz problemleri yasama olasiliginin daha yiiksek oldugu bulunmustur (Reeser,
2010).

Sole ve ark. yaptiklar ¢aligmada voleybol oyuncularinin yaralanma oraninin sezon i¢inde hangi dénemde
daha fazla goriildiigiinii arastirdilar. Arastirma sonucuna gore Voleybol oyuncularinda en yiksek yaralanma
oranlarinin yaz ve kis tatili gibi verilen aralardan sonra ortaya ¢iktigi bulundu (Sole, 2017). Bu bulgu
antrenman planlamasinda verilen aralardan sonra yiiklenme siddetine daha fazla dikkat edilmesinin
voleybol oyuncularinin yaralanmalardan korunmasi i¢in olduk¢a énemli oldugu anlamina gelmektedir.

Voleybol oyuncularinin 6 yil siire ile oynadiklar1 pozisyonlarina gore yaralanma oranlar1 degerlendirildigi
arastirma sonuglaria goére en yiksek yaralanma orani smagorlerde (4 numara ve 3 numara) bulunmustur
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(Pastor, 2015) (Sekil 2). En az oranda yaralanma ise liberoda saptanmustir. Bu sonuglara gére, smagorlerde
en ylksek yaralanma oraninin ortaya ¢ikmasinda dikey sigrama ve yere inisin 6nemli etkisi oldugu anlamina
gelebilir.

Voleybolcularin pozisyonlarina gore
yaralanma oranlar1

pasor libero, %6
¢apraz, -
%12
i smagor,
pasor, %42
%9
orta

oyuncu,%31

Sekil 2. 6 yil siire ile degerlendirilen oyuncularin pozisyonlarina gére yaralanma oranlar1 (Pastor, 2015)
2. Voleybolda yaralanma cesitleri

Voleybolda yaralanmalar “akut” veya “asir1 kullanim” ve “temasli” veya “temassiz” olarak (Sekil 3)
smiflandirilir (Sole, 2017). Voleybolda; asir1 kullanima bagli ortaya ¢ikan temasli yaralanmalar yada asirt
kullanima bagl ortaya ¢ikan temassiz yaralanmalar olabilecegi gibi akut temasli yaralanmalar yada akut
temassiz yaralanmalar da gorulebilir.

[ Voleybolda }
1

yaralanmalar
kullanim l Temassiz Temash

Sekil 3. Voleybolda yaralanmalarin siniflandirmasi (Sole, 2017).

Cogunlukla antrenman veya maglarda parmak pas, smag¢ ve blok hareketleri sirasinda ortaya ¢ikan akut
yaralanmalar, asir1 kullanim (kronik) yaralanmalara gore daha fazla oranda gordilir. Voleybol oyuncularinda
akut yaralanma yayginligi 1000 saatte 3,3 ve asir1 kullanim (kronik) yaralanma 1000 saatte 1,08 olarak
bulunmustur (Pastor, 2015). Alman erkek voleybol takiminda, 6 yillik period iginde her oyuncu igin
neredeyse 2 kere akut yaralanma tespit edilmistir (Pastor, 2015). Voleybol oyuncularinda akut parmak
yaralanmalar1 ¢ogunlukla topla temas nedeniyle meydana gelir. Arka sahada defans sirasinda siklikla
parmak pas teknigi kullanimi, 6zellikle libero oyuncular1 i¢in parmak yaralanmalar riskine yol agmaktadir
(Eerkes, 2012; Bere, 2015; Seminati, 2013).
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Sekil 4. Voleybol oyuncularinin pozisyonlarina gore bolgesel olarak yaralanma oranlari (Bere, 2015)

Voleybol oyuncularinin en ¢ok yaralanmanin oldugu ayak bilegi, diz, parmak (bas parmak), omuz ve bel
bdlgesinin yaralanma oranlarinda oynadiklar1 pozisyonlarina gore degisiklik gosterdigi bulunmustur (Bere,
2015) (Sekil 4). Oyuncularin oynadiklart pozisyonlarina gore en g¢ok goriilen yaralanmalar; pasor
caprazinda; ayak bilegi yaralanmalari, orta oyuncu ve smacgorlerde; diz yaralanmalari, liberolarda; parmak
yaralanmalari, smagorlerde; omuz yaralanmalari, pasorlerde; bel Dbolgesi yaralanmalari olarak
gorulmektedir.

Antrenorlerin antrenman planlamasinda yliklenme siiresi ve antrenmanin amacina bagli dinlenme orani veya
siresini dikkate almas1 gerekir. Tim sezon boyunca voleybola 6zgii becerileri antrenmanlarda ve maclarda
maksimal performans ile gdsteren sporcularda yiuklenme ve dinlenme iliskisi tam olarak ayarlanmazsa asir1
kullanim yaralanmalarinin goriilme siklig1 daha fazla olacaktir. VVoleybol oyunculariimn oyun icinde smac
vurusu, blok gibi benzer hareket kaliplarinin tekrarini igeren hareketleri arka arkaya uyguladiginda, “asiri
kullanim” yaralanmalari meydana gelebilir. Daha az kullanilan kaslar veya viicut pargalart
kuvvetlendirilerek daha ¢ok kullanilanlarla benzer sekilde denge saglanmazsa, asir1 kullanim yiiziinden
kronik problemler olusabilir. Asir1 kullanim nedeniyle ortaya ¢ikan kronik yaralanmalar farkli antrenman
siddetlerinin uzun zaman uygulanmasi ile goriilmektedir. Asir1 kullanim yaralanmalar1 voleybol da akut
yaralanmalar kadar problem olusturabilir. VVoleybolda “asir1 kullanim” yaralanmalar1 en fazla omuz ve
sirt/omurga da gorulmektedir (Seminati, 2013). Hem profesyonel hem de amat6r voleybol oyuncularinin
teknigi (smag, sigrama vb) biyomekanik ve anatomik ¢zellikleri de yaralanma riski olusturabilir. Ayrica
voleybol oyuncularinin oynanan saat/mag-antrenman miktar1 da asir1 kullanim i¢in ana risk faktor( olarak
belirtilmektedir (Seminati, 2013).

Voleybolda “temassiz” olarak ortaya ¢ikan yaralanmalar, smag, blok ve servis gibi tekniklerin gerektirdigi
arka arkaya yapilan sigramalar nedeniyle ortaya cikabilir. Voleybolda temassiz yaralanmalar, temasl
yaralanmalara gore daha yaygin olarak tespit edilmistir (Iglesias-Caamafio,2018). Bu durumda bir voleybol
oyuncusu igin, voleybola 6zgii temel teknikleri (smag veya blok igin sigrama gibi) uygularken ortaya ¢ikan
yaralanmalar, rakip oyuncu veya takim arkadasi ile temas nedeniyle ortaya ¢ikan yaralanmalardan
neredeyse iki kat kadar daha daha fazla gortlmektedir.

“Temassiz” olarak ortaya ¢ikan yaralanmalar daha ¢ok diz, ayak bilegi gibi viicudun alt kisminda goriiliir.
Vicudun alt kisim (diz, ayak bilegi vb.) yaralanma orami (53.4%), viicudun st kisitm (omuz, dirsek,
parmaklar vb.) yaralanma oranindan (26.3%) daha fazla bulunmustur (lglesias-Caamario, 2018). Bu
durumda voleybolda temassiz yaralanmalarin neredeyse yarisindan fazlasi viicudun alt kisimda goriildiigi
anlasilmaktadir. Sag, sol bacak giiciinde olusabilecek farklilik kas-iskelet yaralanmalar1 igin bir risk faktori
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olabilecektir. Sag diz fleksorlerinde bacak kuvvetinin sol dize gore % 15 daha giiclii olmasi ve sag kalca
ekleminin sola gore %15 daha fazla esnekliginin olmasi, temassiz yaralanmalarda artisla iligkilendirilmistir
(Knapik, 1991).

Voleybol oyuncularinda yapilan arastirmada temasli yaralanmalar viicudun iist kistmda 13.5% olarak tespit
edilirken vicudun alt kisimda ise 6.8% olarak bulunmustur (lglesias-Caamafio, 2018). Ayak bilegi
burkulmalari, sma¢ veya blok sonrasi yere inme esnasinda orta ¢izgi lizerinde rakip oyuncunun ayagina
basmasi nedeniyle veya ikili blok sonrasi takim arkadasinin ayagina basmasi sonucu veya ani bir yon
degistirme sirasinda ortaya ¢ikmaktadir.

Eklemlerde antrenmana bagli fonksiyonel eklem sorunlari ve kiginin genetik yapisi nedeniyle yasadigi bazi
yapisal eklem sorunlar1 olabilir. Eklemin; fonksiyonel eklem problemleri, yapisal sorunlardan daha sik
goriiliir. Ust diizey takimlarda daha ¢ok fonksiyonel eklem sorunlari goriilebilir. Bu sorunlar; dogru
yiiklenme ve dinlenme iligkisi, coklu hareket tekrarlarinin siddeti ve sayis1 gibi faktorlere yeterince dikkat
edilmemesinden kaynaklanabilir (Voralek, 2010). Fonksiyonel eklem sorunlarina dérnek olarak; yere inig
sirasinda 30 dereceden daha az bir diz fleksiyon agisinin On Capraz Bag yiikiinii artirdigindan diz bolgesiyle
ilgili yaralanma riskine yol agabilecegi bulunmustur (Quatman, 2010). Smag ve bloklarin sadece sigrama
degil, sicrama-inis dizisi seklinde olduguna dikkat edilmelidir. Ozellikle, inis asamasi, sigrama sirasinda
iiretilen kinetik enerjinin uygun sekilde dagilmasini gerektirir. Smag yada bloktan inisler sirasinda genellikle
viicut agirhigimin bes kati kadar yer reaksiyon kuvveti olusmasina neden olur (Dufek, 1996; Tillman, 2004).
Bu nedenle voleybol oyunculari i¢in smag vurusu teknik 6gretiminin gelistirilmesi kadar yere inis tekniginin
izerinde ¢alisilmasi diz bolgesiyle ilgili yaralanma riskini azaltabilecektir.

3. Uzun surreli antrenman yiikleri nedeniyle voleybol oyuncularinin sag ve sol ekstremiteleri arasinda
fark olusur mu?

Voleybol oyuncusu sigrama ve smag vurusu gibi hareketleri dominant (smag¢ vurusu yapilan kol) tarafi ile
gerceklestirir. Dominant Ust ekstremiteye (kol, omuz vb) antrenman veya maglarda smag vurusu, servis gibi
basiistli hareketlerden dolay1 genellikle daha fazla yiiklenme yapilir. Viicudun sag ve sol tarafinin dengeli
olmadan yaptig1 hareketler (asimetrik hareketler) viicudun simetrisini uzun vadede bozabilecegi gibi uzun
vadede omurga Uzerinde de cesitli problemlere sebep olabilir (Challoumas, 2017; Dos Santos, 2017;
Zuzgina, 2019).

Voleybolda smag veya smag servis gibi teknik hareketler sirasinda bazi viicut béliimlerine ve
fonksiyonlarina digerlerinden daha ¢ok veya daha az yiklenilir. Yapilan arastirmalarda, voleybol
oyuncularmin tek yonlii olarak uyguladiklar1 hareketler nedeniyle "tipik" bir postiiral durus ortaya
cikabilecegi gosterilmistir. Sag elini kullanan elit bayan voleybol oyuncularinin % 81'inde, (kiirek kemigi
ve pelvis kemigi) sol tarafin sag tarafa gore daha yiiksek bir pozisyonda oldugu belirtilmistir (Grabara, 2015;
Scates, 2003; Vatekova, 2011). Sma¢ vurusu i¢in, kalga-gdvde rotasyonunu desteklemek ve topa daha
blyuk bir gli¢ uygulamak igin iki bacak birlikte sigrama hareketini yapar, bu arada oyuncu smag kolunu ters
yonde hareket ettirerek vurus yapilir. Smag sigramasinin iki ayakla yapilmasina ragmen, sag diz ile sol
dizin eklem hareket agikligi arasinda farklilik tespit edilmistir (Wagner, 2014). Bunun nedeni biyuk bir
ihtimalle smag sigramasinin asimetrik olmasindan kaynaklanabilir. Diger bir asimetri de her sma¢ vurusu
icin yapilan govde rotasyonundan kaynaklanir. Govde rotasyonu voleybol oyuncusunun topa smag vurusu
yapmadan 0nceki pozisyonda sma¢ kolunun basiistiine dogru hareketi sirasinda ortaya ¢ikmaktadir.

Cok sayida caligma sporcularin postural 6zelliklerini incelemistir (Bie¢, 2002; Sole, 2017; Wood, 2002).
Sag elini kullanan voleybol oyuncularinin sol ekstremitelerinde islevsel diizensizlikler ortaya ¢iktig1 ve daha
zaylf koordinasyona sahip oldugu yapilan arasgtirmalarda ortaya konmustur. Ayni zamanda sol
ekstremitelerin sag elini kullanan kisilerde daha az kas gelisimi goriilebilecegi bulunmustur (Bergeles,
Barzouka, & Malousaris, 2010).

Voleybol oyuncularinin omuz, el parmaklari, ayak bilegi, diz gibi bolgelerinin sag-sol tarafa gore yaralanma
oranlarinin ele alindig1 arastirma sonucunda; omuz, parmaklar ve dizler basta olmak tizere sag-sol taraf
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yaralanma oranlarinda da farkliliklar bulunmustur (Sole, 2017). Ayrica tiniversite diizeyindeki erkek ve
kadin voleybol oyuncularinin, dominant (smag/servis vurusu yapan) ve dominant olmayan smag kollar
arasinda i¢ ve dis rotasyon kuvvetinde benzer diizeylerde ve 6nemli derecede asimetri bulundugu ortaya
konmustur (Zuzgina, 2019). Arastirmalarda sag ve sol ekstremiteler arasinda ortaya g¢ikan asimetrinin
sigrama performansini yaklasik % 10 kadar olumsuz etkileyebilecegi bulunmustur (Bell, 2014). Ote yandan,
voleybol oyuncularmin toplam yere inis eylemlerinin neredeyse yarisi tek ayak {izerinde
gerceklestirilmektedir. Biitlin bunlar, voleybolda sigrama veya smagta topa vurma performansini
etkileyebilecek asimetriler olusturabilir (Iglesias-Caamario, 2018; Tillman,2004).

Voleybolda cinsiyete gore asimetrinin ortaya cikisi degerlendirildiginde, kadin ve erkek voleybol
oyuncularinin tek yonli hareketleri uzun streli uygulamalari sonucunda ortaya ¢ikan degisikliklerin benzer
oldugu bulunmustur (Zuzgina, 2019).

Asimetri ile ilgili aragtirmalarda sag-sol ve Ust-alt ekstremite arasindaki farklar dikkat ¢ekerken yapilan bir
arastirmada da voleybol oyuncularinin vicudun 6n ve yan kismindan ziyade sirt (dorsal) gériintimiinde
asimetrinin dikkat ¢ektigi belirtilmistir (Paris, 2020). Bu asimetri, yiizeysel sirt kaslarinda, scapular kaslarda
(6zellikle rotator cuff kaslarinda) ve omuz kaslarinin giiciinde belirgin sekilde goriildiigli bildirilmistir
(Challoumas, 2017; Hadzic, 2014 ; Zuzgina, 2019).

Dogru bir antrenman planlamasi ile iyi bir postiir gelistirilebilir. Ancak voleybol gibi 6zellikle bir tarafin
daha baskin oldugu sporlarda asimetrik hareket, kas dengesizligi ve uzun siire yogun, tek tarafli yiiklenme
sonucu asimetrik posturin gortlmesine neden olabilir. VVoleybol oyuncularinda asimetrik postur; asimetrik
kas kuvveti, deforme omurga, asimetrik kiirek kemigi gibi sonuglarla karakterize olarak goriilebilecegi
belirtilmistir (Ying, 2020). Yapilan hareketlerde asimetri saptanmasi durumunda yaralanma riskinin 2 kat
fazla olacagini ortaya konmustur (Kiesel, 2007). Bu nedenle voleybolda daha az kullanilan kaslar veya viicut
pargalarin1 kuvvetlendirilerek sag-sol taraf i¢in benzer sekilde gelisimi icin dengeleme calismalari
yapilmalidir. Eger bu dengeleme ¢alismalar1 yeterli diizeyde yapilmazsa kaslar ve viicut pargalari ayni
oranda gelisemez ve sol tarafin, sag taraf ile kuvvet farki olmasi muhtemel hale gelir.

4. Uzun yillar siiren siddetli antrenmanlar nedeniyle voleybol oyuncularinin kifoz acisinda degisiklik
olur mu?

Ozellikle smag ve servis vurusu, savunmada manset pas alinmasi gibi beceriler viicudun 6n bdliimiine arka
bélimiinden daha fazla yik bindirir. Bu da viicudun 6n béliimiinde yer alan gogiis ve karmn kaslarinin
kisalmasina neden olur. Vicudun 6n bolgesinde bulunan pektoralis major, pektoralis minor, serratus
anterior kaslarinda konsantrik aktivite artarsa, viicudun arka bolgesinde trapezius, ramboideus major ve
ramboideus minor kaslar1 da eksantrik aktivitede tutulur. Gévdenin dik durmasini saglayan omurgada
anatomik olarak normal egrilikler goriiliir. Sirtta anatomic olarak normal bir kifoz varken kaslarin bozulmus
kas tonusu gostermesi kifoz agisi artisini tetikler. Bu durum viicudun 6n bolgesindeki kaslarin temel
teknikler sirasinda daha fazla kullanilmasindan kaynaklanabilir. Adolesan erkek voleybol oyuncularinda
yapilan arastirmada voleybol oyuncularinda kifoz acisinin spor yapmayanlara gore farklilik olmadig
bildirilmistir (Grabara, 2015). Baska bir ¢alismada ise elit voleybol oyuncularinda yeni baslayanlara gore
daha biiyiik bir kifoz agis1 (omurganin 6ne dogru egriligi) bulunmustur (Lichota, 2011; Ying,2020). Bu
durum voleybolda uzun yillar siddetli ve yogun fiziksel aktiviteden kaynaklandigi diistiniilebilir. Ayrica
voleybol oyuncularinin uzun yillar stiren siddetli antrenmanlar nedeniyle kifoz agisinda degisikligin
performansi etkileyebilecegi disiiniilebilir. Ancak artan kifoz agisiin voleybol oyuncularinin
performansina etkisiyle ilgili bir arastirma sonucuna rastlanmamistir. Voleybol oyuncularinda postural
aktivitenin optimal durumda tutulabilmesi i¢in kondisyon antrenmanlari ile simetrik kuvvet kazanglarmin
saglanmasi hedeflenmelidir.

Sonug ve Oneriler

Voleybol antrendrlerinin antrenman periyodlamasinda oyuncularin yaralanmalardan korunmasi i¢in olasi
risk faktorlerini belirlemesi ve dikkat etmesi gereklidir. Yaralanmalardan korunmak ve risk faktorlerini
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azaltmak icin antrendrlerin, fizyoterapist ve sporcularin yapilan planlamaya gore birlikte hareket etmesi,
onlemleri almas1 ve uygulamasi beklenir. Sporcularin yeterli teknik antrenmanla optimal performansini
saglamasi hedeflenirken, sol-sag taraf arasinda (omuz, kol ve bacak kuvveti vb) ve 0n -arka taraf arasinda
(gogiis-sirt) olusabilecek kuvvet farkinin dnlemesi yaralanma riskini azaltacaktir. Bu yondeki olas1 riskleri
azaltacak uygulamalarin ozellikle direng¢ antrenmanlarina eklenmesi Onerilir. Takimlarin sporcularda
dengeleme egzersizleri yapilmasina ragmen 6zellikle profesyonel oyuncularda spor dalina 6zgii ortaya ¢ikan
‘tipik’ postiir olusumu sporcunun eklem hareket agikligini sinirlandirmiyorsa ve makul seviyelerde ise
normal kabul edilebilir. Hatta bu postiiri diizeltme amagli yapilan siirekli, yogun ¢alismalar sporcuya zarar
da verebilir.

Voleybol oyuncularinda sigrama kadar yere inis teknigi iizerinde galisilmasi diz bolgesiyle ilgili yaralanma
riskini de azaltabilecektir. Voleybol oyuncularinda 6zellikle diz ve ayak bilegi bolgesinde yaralanmalarin
daha fazla oranda saptanmis olmasi alt ekstremiteye yonelik koruyucu ¢aligmalarin yeterince yapilmasi
gerekliligini de gostermektedir. Sporcularin performansini korumak igin ilgili eklem hareket acikligini ve
stresini en aza indiren yeni oyun/antrenman teknikleri gelistirmek etkili olabilir. Ayrica govde kaslarinin
antrenmalarla dengeli olarak gelisiminin saglanmasi hedeflenmelidir.

Performans testleri; sporcunun kazanilmasi planlanan yeteneklerinin ne seviyede kazanildiginin somut bir
gostergesidir. Performans testleri yapilmadan sporcunun antrenman sonunda kazinimlarinin kontrol
edilmesi miimkiin degildir. Antrenman programinin sporcunun gelismesinde ne oranda etkili oldugunu
anlamak icin belli araliklarla diizenli olarak testlerin tekrarlanmasi gerekir. Sporcularin performans
diizeyinin kayit altina alinmasi sezon boyunca sporcu gelisiminin takip edilmesi ve antrenmanlarin
sonucunda ulagilan kondisyonel diizeyin tespiti i¢in teknik ekip icin yol haritas1 olacaktir. Antrendr veya
fizyoterapist tarafindan her bir sporcu i¢in yaralanmalarin takip edilebilecegi bir sistem olusturulabilir. Elde
edilen bu veriler kullanilarak sporcuya uygun antrenman planlama yapilmasi yaralanma riskini azaltabilir.

Her bir sporcu i¢in uygulanan testlerle; antrenman amacina ve ulasilmak istenilen antrenman hedeflerine
gore planlanan mezosikliislere gore antrenman yapan sporcularin hedeflenen diizeyde gelisim gosterip
gostermedigi yani antrenmanin sporcu i¢in ne diizeyde kondisyonel kazang sagladigi ortaya konmus
olacaktir. Antrendr test sonuglarina gore sporcunun kondisyonel ihtiyaclari konusunda net veriler elde
edecektir. Sporcunun kondisyonel ihtiya¢larina gére dogru antrenman yiikleri izerinden planlama yapilmasi
yaralanmasinin 6nlenmesi agisindan en 6nemli unsurudur (Celik, 2022).

Ayrica antrendrlerin, fizyoterapist ve sporcularin sezon boyunca is birligi i¢inde ¢alismasi takim basarisi ve
yaralanmalarin 6nlenmesi i¢in son derece gereklidir. Sporcularin testlerle belirlenen performansma gore
sezon boyunca yuklenme siddeti belirlenirken yaralanmalarin 6nlenmesi igin de sporcularin toparlanma-
yorgunluk dizeyleri de takip edilmelidir. Antrendrlerin siddet ve kapsamimi belirledigi antrenman
planlamasinin basarisi aslinda sezon sonunda takimin ilk alti oyuncusundan kagimin toplam ka¢ maga
cikamadig1 veya tim takimdan toplam kag¢ oyuncunun ka¢ maca ¢ikamadigi ile de ortaya konabilir. Clnki
ilk alt1 da yer alan oyuncularin yaralanma nedeniyle iki-U¢ mag bile oynayamamasi ligdeki siralama
degisimi icin énemli bir etki yapabilir.

Ozetle voleybol oyuncularinin yaralanmalardan korunmas icin dncelikle risk faktorlerinin belirlenmesi
gereklidir (Amaral,2020;Bere,2015). Voleybol oyuncularinin yaralanmalardan korunmasi igin dikkat
edilmesi gereken baslica risk faktorleri:

Yas ve cinsiyete gore yaralanma bolgeleri

Sporcunun gegmis yaralanmalar1 ve ge¢cmis yaralanmalarin tekrar1 (kayit altina alinmast)
Sporcularin oynadiklar1 pozisyonlarina gore yaralanma oranlari/bolgeleri

Temel saglik problemleri (dis ¢iiriimesi, goz bozuklugu)

Antrenman ve miisabaka sirasinda haftalik/aylik sigrama ve smag/servis sayisi
Pliometrik egzersizler

Sigrama sonrasi yere inis teknigi (yere inislerde yeterli diz fleksiyonun saglanmasi)

NN NN
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v Alt/iist ekstremitede sag-sol tarafin dengeli koordinasyonu

v Sporcularin performans diizeyinin sezon basi, ortas1 ve sonunda testlerle belirlenmesi, sezon
boyunca sporcu gelisiminin takip edilmesi (kayit altina alinmasi)

Isinma protokollerinin olusturulmasi

Yaralanmalar1 6nleyici uygulamalarin yapilma kalitesi (buz uygulamasi, tedavi, 1sinma vb)
Servis, blok ve smag teknigi

Core bolgesi gliclendirme

Antrenman sahasi yiizeyi / ayakkabi tiirii

Hareket analizi, eklem hareket agilarinin tespit edilmesi, 6zellikle omuzun i¢ ve dig rotasyon
gibi ayak bilegi, kalga mobilizasyonu

Postiral dengesizliklerin belirlenmesi

Sporcularin genel saglik durumlar (fiziksel ve psikolojik)

Sporcularin biligsel diizeyi

Sporcularin sporcu beslenmesi ile ilgili temel bilgisi

AN N NN

ANANENEN

Etik

Bu ¢aligma ile ilgili olarak yazar arastirmanin tiim siireclerinde etik kurallara uygun davrandigimi beyan
eder.
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EXTENDED ABSTRACT

Although volleyball is a sport in which contact with the opponent is less than other sports, the rate of
musculoskeletal injuries of volleyball players is higher due to explosive power such as spike, spike serve,
and repetitive vertical jumps, landings, repetitive movements of the shoulder at a very wide range of motion,
excessive use of hip and ankle mobilization and lumbar stabilization. High training intensity and duration,
overloading, and improper planning of the relationship between loading and recovery also increase the risk
of acute and chronic injuries in volleyball players. Up to three injuries are seen in volleyball players in every
thousand hours of match/training. The aim of this review is to analyze and summarize the current literature
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and to gain a comprehensive perspective on injuries in volleyball. In addition, the most common injuries in
volleyball players are to reveal the findings related to their injuries according to the positions they play. In
this review, the English articles in PubMed and Google Scholar were searched and focused on the results
related to the place of injury, type of injury and frequency of injury, especially in volleyball players.
According to the research results; The areas most affected by injuries in volleyball players are respectively;
lower extremity, core region and upper extremity. It was revealed that 75.2% of injuries in volleyball players
occurred during volleyball training, 20.3% during matches, 4.5% during activities related to strength and
conditioning. In order to prevent injury in volleyball training, preventive programs such as stretching,
mobilization and strength exercises should be given importance as well as possible identified risk factors.
The fact that injuries were detected at a higher rate, especially in the knee and ankle region in volleyball
players, shows also the necessity of adequate protective training for the lower extremities. It is necessary
for volleyball coaches to determine and pay attention to possible risk factors in order to protect players from
injuries. In order to prevent injuries and reduce risk factors, trainers, physiotherapists and athletes are
expected to act together, take precautions and implement them according to the plan. While it is aimed to
provide the optimal performance of the athletes with adequate technical training, preventing the difference
in strength that may occur between the left-right side (shoulder, arm and leg strength, etc.) and between the
front and back (chest-back) will reduce the risk of injury. It is recommended to include resistance training
in training that will reduce the risks of injury. In addition, working on the technique of landing as much as
jumping in athletes may reduce the risk of injury related to the knee area. The higher incidence of injuries,
especially in the knee and ankle region, in volleyball players also demonstrates the need for adequate
protective work on the lower extremities.
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Abstract

This study was done on 19 professional soccer players who are playing on the Football Team of Karsiyaka-Turkey's II.
Professional League. The average age is 21.5+4.27, the average body weight is 72.31+7.06 kg, and the average height is
179.645.11 cm. In the study; body fat ratio percentage (%) was 13.45+2.50, vertical jump 62.0+6.76(cm), anaerobic capacity
according to Lewis nomogram 125.68+15.46 kg.m/sn, aerobic capacity (VO2zmax) 55.10+4.09ml/kg/min, flexibility
16.3445.23 (cm). The Wingate Anaerobic Power test (30 sec) was done three times and the rest interval was 2 minutes
between each workout. At the blood lactate measurements, the blood samples were taken after each workout the lactate
measurements were done at the 3 and 5™ minutes. 20-meter Shuttle Run Test was done to calculate the VOzmax indirectory.
In conclusion to add of all this; we found a correlation between these parameters; fatigue index (%) with blood lactate mean
values at the second measurement, anaerobic capacity with body weight and vertical jump mean values, fatigue index with
minimum power/kg and peak power/kg mean values. And we found differences between the three peak power/kg and
average power/kg. Minimum power/kg, fatigue index (%), and the four blood lactate mean values.

Keywords: Soccer, anaerobic power, wingate test, lactate.

INTRODUCTION

Along with the development of technology, the evaluation of athletes is provided by the analysis of
human physiology in the micro plan. The analysis of energy systems play a major role in the
determination of the performance of the athletes, and the planning and routing of training programs.
Today the aerobic and anaerobic energy systems are particularly analyzed and are still being analyzed.
The anaerobic strength values of professional soccer players are analyzed with computer supported
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Wingate test and the calculation of fatigue index with blood lactic acid measurements is the subject of
the research. With the results obtained from this research, we come out with a chart that explains how
the alactacid and lactate capacity reacts to the anaerobic loading of soccer players' organisms. The
blood lactate measurements can show how much the soccer player is loaded. The recovery of soccer
players is determined by the measurement of the fatigue index between two efforts. According to
which the loading dosage of the training is identified, and determined recovery timing between two
loadings is the direction indicator of providing optimum loading of training in lactacid anaerobic
developing training.

Equipment and Method

The research includes 19 players of the Football Team of Karsiyaka-Turkey's Il. Professional League.
The average age is 21.5+4.27, the average body weight is 72.3+7.06 kg, average height is 179.6+5.11
cm.

One part of the research measurements is realized in the training facilities of the Cigli district and the
other part is realized in the Performance Laboratories of Physical Education and Sports Academy of
Ege University. Flexibility, vertical jump, and Maximal Aerobic capacity (Progressive Shuttle Run)
tests are performed in the training facilities of Karsiyaka Cigli.

The first day of the research is realized in the natural environment of soccer, which is turf, and the
second one is realized 5 days after the first one at Ege University Physical Education and Sports
Academy Performance Laboratory.

VOZmax TeSt

For the determination of VO2max has applied the shuttle run test "Progressive Shuttle Run”. The test is
accomplished at the Karsiyaka Cigli Facilities training field. The necessary means for the test are 20 m
nonskid ground; a cone for specifying a 20 m running field; a tape player with sufficient loudness and
"Progressive Shuttle Run" tape with set signals. The test was performed in 4 groups each group with 5
subjects (individuals) after the warming in 20 m nonskid ground (turf). Subjects of the testing are
running until exhaustion by following the tempo of the tape recorder. After the level of abandonment
and the shuttle number is registered, the maximum oxygen consumption per kilogram of the individual
is expressed in VOzmax Scale as It/min.

Anaerobic Capacity Measurement:

For measurement of anaerobic capacity is used the Monarch Wingate Laboratory test is. Also the
Wingate Test, it is used a Monarch Wingate Ergometer 824E model computer program working
together with Monarch Bodyguard AB version 1.00 Monarch Wingate Ergometer tool. The subjects of
testing were told about the measurement day and hour 10 days earlier and were also told in this period
not to consume forbidden substances like doping, drugs, or alcohol, they had to respect the conditions.
It was reported to the athletes to come in their usual sports clothes. The first Wingate Test was
performed in 1974 at Israel Wingate Institute and the studies still continue.

Vertical Jump test:

For this purpose, it is used the Vertical Jump Meter T.K.K. 5106 JUMP-MD vertical jump device
made in Japan. The device is connected to the subject's waist by measuring it 3 times and registering
the best degree.

Flexibility Test:

For this purpose, it is used a flexibility table with a centimeter device attached to it. Before the test, the
subject warms up and makes stretch-out exercises. Later the measurement is accomplished twice with
the knees untwisted, the best within two is chosen.

Wingate Bicycle Test and Blood Lactate Measurements:

The Wingate Test is applicated before the validity and controls of the Wingate computer program and
lactate analyzers are done. First, the test starts with general warming, and the Wingate test is
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applicated 3 times for each subject according to the test protocol. 1.1/2 minutes later after the Wingate
test is done blood is taken from the fingertip, and lactate acid values within 60 seconds are registered
from the lactate analyzer.

In the second minute after the first Wingate test has ended, the subject starts with the second Wingate
test. As in the first one in the 1.1/2 minute blood samples are taken and at the end of the 2. minute 2.
test the subject starts with the 3. Wingate test. When the 3. Wingate test ends blood is taken in the 3rd
and 5th minutes on the finish of the third test. So the values of blood lactate acid are determined in this
way. In the measurements of blood, lactate acids are used the portable "Accusport” lactate analyzer
with an accumulator of the "Boehringer Manheim" firm. Steryl lancets are used in taking blood
samples. Also "BM-Lactate" strips are used in the measurement of lactic acid in the blood. In blood
taking procedure alcohol and cotton are used (Barzdukas, Hollander, D'Acquisto, & Troup, 1991).

Body fat ratio:

The fat ratio percentage is calculated with the Yuhazs method. Triceps, Subscapula, Supraillac, and
Abdomen areas are measured 3 times with the Skinfold Holtain Caliper device, and the average values
are registered. Later together with this measurement and the Yuhazs method is calculated the body fat
ratio percentage.

RESULTS

It calculated the height(cm); body weight (kg), body fat ratio percentage (%), peak power/kg, average
power/kg, minimum power/kg, fatigue index percentage (%), anaerobic capacity ( according to
Lewis’s nomogram Kgm/sn), aerobic capacity (VO2zma), Vertical jump (cm), flexibility (cm) and
minimum values and arithmetic averages (x),  standard deviations of 19 professional soccer players
of the II. League.

According to which; it is found height 179,68+5.11(cm), body weight 72.31+7.06(kg), body fat ratio
percentage (%) 13.45+2.50, vertical jump 62.06+.76(cm), anaerobic capacity according to Lewis
nomogram 125.68+15.46 kg.m/sn, aerobic capacity (VOzmax) 55.10+4.09ml/kg/min, flexibility 16.34+-
5.23 (cm).

Table 1. I Wingate Bicycle Test Peak, Average and Minimum Power/Kg results Values Minimum,
Maximum and Standart Deviations.

I1.League (n=19) Min. Max. Mean =+ Std.Dev.
Wing. 1 Peak Power/Kg 8.01 12.53 10.25+1.11
Wing. 1 Average Power/Kg 6.72 8.95 8.14+.66
Wing. 1 Minimum Power/Kg 457 6.76 6.08+.50
Wing. 1 fatigue Index(%) 28.20 52.70 40.06+7.29
Lactate 1 (mmol/L) 6.90 11.10 9.04+1.31
Fatigue Index 1 (%) 28.20 52.70 40.067+.29

Table 2. | Wingate Bicycle Test Peak, Average and Minimum Power/Kg results Values Minimum,
Maximum and Standart Deviations.

I1.League (n=19) Min. Max. Mean =+ Std.Dev.
Wing. 2 Peak Power/Kg 7.98 11.97 9.78+1.03
Wing. 2 Average Power/Kg 6.05 8.10 7.01+.58
Wing. 2 Minimum Power/Kg 3.54 5.71 4.73+.57
Lactate 2 (mmol/L) 9.20 20.20 12.66+3.41
Fatigue Index 2 (%) 40.20 70.40 51.0746.85
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Table 3. Ill. Wingate Bicycle Test Peak, Average and Minimum Power/Kg Values Minimum,
Maximum and Standard Deviations.

I1.League (n=19) Min. Max. Mean £ Std.Dev.
Wing. 3 Peak Power/Kg 6.98 10.86 8.63+1.13

Wing. 3 Average Power/Kg 4.27 6.97 5.93+.64

Wing. 3 Minimum Power/Kg .067 5.38 3.78+1.05

Lactate 3 minute (mmol/L) 9.60 20.60 13.93+3.00

Lactate 5 minute (mmol/L) 9.90 22.20 13.44+43.33

Fatigue Index 3 (%) 34.20 93.60 54.11143.7

When the values of the Il. league 19 soccer players are analyzed among them

Table 4. Correlation Between Lactate 1. Measurement and Wingate I. Measurement Peak, Average,
Minimum Power/Kg, and Fatigue Index Percentage (%)

Lactate 1. Measurement (mmol/L)

11.League (n=19) r P Sig.

Wing. 1 Peak Power/Kg .029 .907 p>.05
Wing. 1 Minimum Power/Kg .067 784 p>.05
Wing. 1 Average Power/Kg .255 .292 p>.05
Fatigue Index 2 (%) .013 -.956 p>.05

There wasn’t found any statistically significant value (p>.05) among Lactate 1 measurement and
Wing. 1. Peak Power/Kg. Wing 1 Average Power/Kg. Wing 1. Minimum Power/Kg. Fatigue Index
Percentage (%).

Table 5. Correlation among Lactate 2 Measurement and Wingate 1. Measurement Peak, Average,
Minimum Power/Kg, and Fatigue Index (%).

Lactate 2. Measurement (mmol/L)

11.League (n=19) r P Sig.

Wing. 2 Peak Power/Kg 442 .058 p>.05
Wing. 2 Minimum Power/Kg -.216 374 p>.05
Wing. 2 Average Power/Kg .327 A71 p>.05
Fatigue Index 2 (%) 457 .049 p<.05*

There wasn't found significant relation (p>.05) among Lactate 2. measurement and Wing. 2 Peak
Power/Kg, minimum power/kg, and average power/kg. But there was found statistically significant
relation on p<.05 positive level between Lactate 2. measurement and Fatigue Index (%).

Table 6. Lactate 3. Correlation among Measurement (3 minutes) and Wingate I1l. Measurement Peak,
Average, Minimum Power/Kg, and Fatigue Index Percentage (%)

Lactate 3. Measurement 3. minute-(mmol/L)

11.League (n=19) r P Sig.

Wing. 3 Peak Power/Kg .285 .237 p>.05
Wing. 1 Minimum Power/Kg .237 .328 p>.05
Wing. 1 Average Power/Kg 174 475 p>.05
Fatigue Index 1 (%) -.234 .335 p<.05*

Lactate 3. There wasn't found a significant relation between (3 minute) and Wing. 2 Peak Power/Kg.
Minimum power/kg and average power/kg and fatigue index (%).

Table 7. Correlation among Lactate 4. Measurement (5 minutes) and Wingate 111. Measurement Peak,
Average, Minimum Power/Kg, and Fatigue Index Percentage (%)

Lactate 4. Measurement 5. minute-(mmol/L)

11.League (n=19) r P Sig.

Wing. 3 Peak Power/Kg 422 .072 p>.05
Wing. 2 Minimum Power/Kg .233 .337 p>.05
Wing. 2 Average Power/Kg 201 227 p>.05
Fatigue Index 2 (%) -.231 .340 p>.05

Lactate 4. There wasn't found a significant relation between (5 minutes) measurement and Wing. 3
parameters.
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Table 8. Relation of values between Anaerobic Capacity (according to Lewis Nomogram) and
Wingate 1, 2, 3, Peak Power/Kg.

Anaerobic capacity lewis program Kg.m/sn

r P Sig.
Wing. 3 Peak Power/Kg -.135 .582 p>.05
Wing. 3 Peak Power/Kg .093 704 p>.05
Wing. 3 Peak Power/Kg .070 775 p>.05

According to Anaerobic Capacity-Lewis Nomogram (Kg.m/sn) and Wing. 1,2,3 measurements Peak
Power/kg there wasn't found statistically significant relation.

Table 9. Relation between Anaerobic Capacity (according to Lewis Nomogram) and Body Fat Ratio
(%), Body Weight (Kg), and Vertical Jump (cm).

Anaerobic capacity lewis program Kg.m/sn

r P Sig.
Body Fat Ratio (%) 148 582 p>.05
Body Weight (Kg) .897* .000* p<.001*
Vertical Jump (cm) .624* .004* p<.05*

There wasn't found a significant relation between Anaerobic Capacity-according to Lewis Nomogram
(Kg.m/sn) body fat ratio (%). There is found positive statistical relation on p<.001 level between body
weight according to Anaerobic Capacity Lewis Nomogram.

Table 10. Relation between Fatigue Index Percentage (%) and Wing. 1 peak power/kg and Wing. 1
minimum power/kg.

Fatigue Index. 1 Percentage (%)

r P Sig.
Wing. 1 Peak Power/Kg .139* .000* p<.001*
Wing. 1 Minimum Power/Kg -474 .041* p<.05*

Wing.1 There was found a high degree of positive relation on p<.001 level between Peak Power/Kg
and Fatigue Index Percentage 1. (%). Wing. 1 there is found negative relation on p<.05 level between
Minimum Power/Kg and Fatigue Index Percentage 1(%).

Table 11 Relation between Fatigue Index Percentage (%) and Wing. 2 peak power/kg and Wing. 2
minimum power/kg.

Fatigue Index. 2 Percentage (%)

r P Sig.
Wing. 2 Peak Power/Kg .622* .004* p<.05*
Wing. 2 Minimum Power/Kg - 719* .001* p<.05*

Wing. 2 There was found a high degree of positive relation on p<.05 level between Peak Power/Kg
and Fatigue Index Percentage 2 (%). There was found negative relation on p<.05 level between
Lowest Power/Kg and Fatigue Index Percentage 2.

Table 12. Relation among Fatigue Index Percentage (%) and Wing. 3 peak power/kg and minimum
power/kg.

Fatigue Index. 3 Percentage (%)

r P Sig.
Wing. 3 Peak Power/Kg A465* .043 p<.05*
Wing. 3 Minimum Power/Kg -.873* .000* p<.001*

Wing. 3 There was found positive relation on p<.05 level between Peak Power/Kg and Fatigue Index
Percentage 3 (%). There was found negative relation on p<.01 level between Lowest Power/Kg and
Fatigue Index Percentage (%).
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Table 13. Relation of Values between Aerobic Capacity (Max.VO2) and Wingate 1,2,3 Average
Power/Kg

Aerobic Capacity Max.Vo 2

r P Sig.
Wing. 1 Average Power/Kg -.050 .838 p>.05
Wing. 2 Average Power/Kg 172 481 p>.05
Wing. 3 Average Power/Kg .262 .278 p>.05

After the values of Maximal Aerobic Capacity (ml/kg/minute) and Wingate 1,2,3 Average Power/Kg
are examined it was found that there is negative relation on p<.05 level between Wing. 1 Average
Power and Max.VO2 capacity. Wasn't found significant relation on p<.05 level between Wing.2
Average Power.Kg and Max.VO2 capacity. There wasn't found significant relation on p<.05 level
between Wing. 3 Average Power/Kg and Max.VVO2 capacity.

Table 14. Differences in values of Blood Lactic Acid (mmol/L) between themselves.

Blood Lactic Acid Values (mmol/L)

Mean Std.Dev.
Lactate 1 9.04 1.31
Lactate 2 12.66 341
Lactate 3 (3min.) 13.92 3.00
Lactate 3 (5min.) 13.44 3.33
ANOVA p<.001*

It looked at the differences of values of blood lactic acid X averages and SD standard deviations by
applicating ANOVA statistic analysis, and as a result, it was found statistical difference on p<.01
level.

Table 16. Differences of values of Wingate 1,2,3, Peak Power/Kg between themselves

Peak Power/Kg

Mean Std.Dev.
Wing. 1 Peak Power/Kg 10.25 111
Wing. 2 Peak Power/Kg 9.78 1.03
Wing. 3 Peak Power/Kg 8.63 3.33
ANOVA p<.001*

After an ANOVA statistic analysis is being applicated to Wingate 1,2,3, Peak Power/Kg
measurements, it was looked at their differences, and as an outcome, it was found significant statistical
difference on p<.001 level.

Table 17. Wingate 1,2,3, Minimum Power/Kg value differences between themselves

Wing. Minimum Power/Kg

Mean Std.Dev.
Wing. 1 Minimum Power/Kg 6.08 .50
Wing. 2 Minimum Power/Kg 4.73 57
Wing. 3 Minimum Power/Kg 3.78 1.05
ANOVA p<.001*

It looked at the differences between themselves by application of ANOVA statistic analysis for
Wingate 1,2,3, Minimum Power/Kg measurements, as a result, it was found significant statistical
difference on p<.001 level.

Table 18. Wingate 1,2,3, Average Power/Kg value differences between themselves

Wing. Average Power/Kg (Average/Kg)

Mean Std.Dev.
Wing. 1 Average Power/Kg 6.08 .50
Wing. 2 Average Power/Kg 4.73 57
Wing. 3 Average Power/Kg 3.78 1.05
ANOVA p<.001*
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It looked at the differences between themselves by application of ANOVA statistic analysis for
Wingate 1,2,3, Average Power/Kg measurements, as a result, it was found significant statistical
difference on p<.001 level.

DISCUSSION, CONCLUSION, and SUGGESTIONS

In the research made on the 1. League upon 19 Professional soccer players' height values is found as
X+SD 179.68+5.11cm. Another parameter is the body weight is Mean+Std.Dev. 72.31+7.06 kg. The
body fat ratio percentage is a minimum % of 8.00, and a maximum % of 18.60. Mean+Std.Dev. is
found as 13.4+2.5. Max VO2 minimum 45.80 (ml/kg/minute), maximum % 62.70 (ml/kg/minute)
Mean£Std.Dev. 55.1+4.09 (ml/kg/minute). The vertical jump is found as Mean+Std.Dev. 62.0+6.76.
The anaerobic capacity according to Lewis's Nomogram is found as Mean+Std.Dev. 125.68+15.46
kg.m/sec. Flexibility is found as Mean+Std.Dev. 16.35+5.23cm. According to the research of
Hollman and friends (Adams & Beam, 1994) on 17 soccer players of the German National team
average heights are; Mean+Std.Dev. 178.64 4.65 cm, Body weights are Mean+Std.Dev. 75.17+4.53Kkg,
Max.VO2 Mean+Std.Dev. 62.02+4.49 (ml/kg/minute).

Watson and friends (Acar, Varol, & Gicl, 1996) in England made a research on 12 amateur soccer
players on their body fat ratio. It was found a norm of % 14.00. Raven and friends (Acar, Varol, &
Guct, 1996) made research in the USA on 18 professional soccer players oh their body fat rate, and it
turned out as an average of 9.59%. Zelenka and friends (Acar, Varol, & Guci, 1996) in
Czechoslovakia measured the body fat ratio of Il. league soccer players and they found an average of
%14.3. Akgun and friends (Acar, Varol, & Giicli, 1996) in the measurements of the body fat ratio of
128 soccer players playing in Turkey's league found an average of %9.75. Glivel and friends (Beneke,
Hutler, & Leithauser, 2000) in their research on body fat ratio found it as 12.3+3.53 percent.
Kayatekin and friends (Bulbulian, Jeong, & Murphy, 1996) in their research on athletes found the
body fat ratio percentage as 10.42+41, and on students as 13.32+2.86. Caru and friends (Acar, Varol,
& Giicli, 1996) in Italy on the research of 95 soccer players measured the anaerobic capacity and
found an average of 1.617 kgm/kgs. In the works made on soccer players and athletics, the age of
soccer players participating in the works is found as mean=23.1, height mean=179 cm and body
weight mean=73.8 kg (Acar, Varol, & Giicli, 1996), amateur soccer players; age mean=23.2,
height=179 cm, body weight mean=70.1 kg, athletes mean=20.1, height mean=172.2 cm and body
weight mean=68.8 kg.

Studies made upon another parameter peak power on amateur soccer players, sprinter athletes, and
professional soccer players obtained as follows:

Defense players : 8.0125+.5375 (W/Kg)
Center Court (midfielder) : 8.2437+.6500 (W/Kg)
Striker players : 8.5662+.5646 (W/Kg)
Amateur soccer players : 7.612+.689 (W/Kg)
Professional soccer players : 8.274+.606 (W/Kg)
Sprints 1 8.84+.77 (W/Kg)

Gokbel and friends (Bar-Or, 1987) have found peak power as 8.2+1.4 (w/Kg). The average power
value is found as 6.9+.8 (w/Kg). David and friends (Bangsbo, Gollnick, Graham, Juel, Kiens, Mizuno,
& Saltin, 1990) in the research of the measurements in 1992-1993 found the values of peak power in
1992 as 8.44 (w/kg), and in 1993 as 8.51 (w/kg). In the research made it was found the fatigue index
values as W1Y1 %40.06+7.29, W2Y1 %51.07+6.85, and W3 Yi %54.11+13.78. There wasn't found a
statistically significant relationship between the three values of peak power/kg and minimum
power/kg. It established a direct proportion between peak power/kg values and an inverse proportion
between minimum power/kg. Gokbel and friends (Bar-Or, 1987) found the fatigue index as
%30.9+9.0.
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David and friends (Bangsbo et all., 1990) in 1992 found the fatigue index as % and 30.9, and in 1993
as %35.4.

Bradley and friends (Astrand, Hultman, Juhlin-Dannfelt, & Reynolds, 1986) found the fatigue index as
%26.1+5.6. There couldn't be found a statistically significant relation among blood lactic acid values
and peak power/kg, average power/kg, and minimum/kg values. During the measurements, the highest
lactic acid values were found at 20.20 mmol/L. There was found statistically significant relation
between body weight in anaerobic acid capacity (according to Lewis nomogram) and vertical jump. If
we look at the differences between lactic acid measurements and peak power, average power, and
minimum power there wasn't found statistically significant difference.

Bangsbo and friends (Adams & Beam, 1994) in the research they made on soccer players' blood lactic
acid during the match found them rise up to 11.9 mmol/L. The differences between blood lactic acid
values were found as statistically significant. There was found statistically significant difference
between Wingate parameters and lactic acid measurements. Eving and friends (Bangsbo, 1992) on the
research made found the lactic acid values as 4.78+1.53 in soccer players, 2.36+0.81 in athletes, and
4.24+1.9 in the control group.

Conclusion

As it was specified before soccer is a team sport that has the conditions, technic, tactics, and individual
skills, also depending on physiological, psychological, and sociological dimensions. So in this regard,
sports sciences are constantly developing, researching the factors that form the performance, obtaining
information, and besides tracing and controlling them, providing aim just to achieve more productive
and optimal training with the developing technology.

For this reason along with the thought of our long-term high intense effort, by applying the Wingate
bicycle test in laboratory conditions 3 times at 2-minute intervals about high-intensity efforts during
soccer play, together with blood lactic acid measurements, by researching how the soccer player reacts
on this kind of efforts, to determine the fatigue index by researching peak blood lactic levels, it was
targeted to establish in which stage the organism performs the highest intense effort.

According to the results in the first two tests, the soccer players achieved the highest power peaks and
the blood lactic acid values were at the highest degree in this level. The values in the third test are
evidently falling and the effort indicated in the first two tests doesn’t show the same effort in the third
test.

It is considered that this situation is due to the training of the soccer player.

Thus while preparing the test protocole it was observed that the soccer player couldn’t finish the
fourth test. By researching the highly intense efforts of soccer players, and detecting the reaction of
the organism to the efforts it was necessary to prepare a program that will develop this capacity,
especially developing the lactate anaerobic.
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