) AR

MANAS Sosyal Aragtirmalar Dergisi A 2021 Cilt: 10 Say1: 1

MANAS Journal of Social Studies : 2021 Volume: 10 No: 1
ISSN: 1694-7215

Research Paper / Aragtirma Makalesi

The Examination of the Relationship between Sprint and Vertical
Jump in Soccer Players

Raif ZILELI' & Mehmet SOYLER?

Abstract

This study aims to analyze the relationship between sprint and vertical jump among soccer players. Sprint and
vertical jump tests were performed by 25 soccer players who play in Regional Amateur League (n=25; age
27.04£3.16 year; body height 177+6.41 cm; body weight 70.10 + 5.97 kg). Ten-meter sprint test (10mST) and 30
meter sprint test (30mST) were applied to determine the sprint performance, counter movement jump (CM]) test
and squat jump (§J) test were applied to determine the vertical jump of the soccer players. Normal distribution
assessment of the data was carried by Shapiro-Wilk. All parametric data were evaluated by Pearson correlation test.
All the statistical evaluation was carried out using SPSS 21 package program. There is a statistically positive
relationship between 10m sprint—30m sprint and between CMJ-S] (p<<0.001). Sprint and jumping are of the key
determinants of performance. The present study shows that 10m sprint has an effect on 30m sprint and CMJ has an
effect on SJ. Consequently, this study suggests that both sprint and jumping should be of prime importance in
trainings.
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Futbolcularda Siirat ve Dikey Sigrama Arasindaki Iligkinin Incelenmesi

Oz

Bu calismanin amact futbolcularda siirat ve dikey sicrama arasindaki iliskiyi incelemektir. Bolgesel Amator Ligde
oynayan 25 sporcuya (n=25; yas 27.04£3.16 yil; boy uzunlugu 177£6.41 cm; viicut agirliklar: 70.10 £ 5.97 kg) strat
ve dikey si¢rama testleri uygulanmistir. Futbolcularin siirat performanslarini belitlemek igin 10 metre siirat testi
(10mST) ve 30 metre stirat testi (30mST), dikey sigramalarini belitlemek igin ise aktif sicrama (AS) testi ve skuat
sicrama (SS) testi uygulanmugtir. Yapilan analizlerde verilerin normal dagilim degerlendirmeleri Shapiro-Wilk testi ile
yapilmistir. Parametrik nitelik tastyan tim veriler Pearson Korelasyon Testi ile degetlendirilmistir. Ttim istatistiksel
degerlendirmeler SPSS 21 paket programi yardimiyla yapilmustir. Yapilan incelemede 10m siirat-30m strat ile AS-SS
degerleri arasinda istatistiksel olarak pozitif yonde iliski (p<<0.001) tespit edilmistir. Sonug olarak, performansin en
temel belitleyicilerinden olan sirat ile sicrama Gzelliklerinin Bolgesel Amator Lig futbolcularinda 10m siiratin 30m
sirat ve AS’nin de SS tUzerine etkili oldugu ve antrenman igeriklerinde hem sitirat hem de sigrama ¢alismalarina
gereken 6nemin verilmesi gerektigi distinulmektedir.
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Introduction

Football is one of the most popular sport branches both in Turkey and the world. The key to the
success in football is finding primarily the players who are suitable for the game and then increasing their
performances (Gtinay, & Yice, 2008, p. 221). As well as being predominantly aerobic, football is a sport
consisting of intermittent, high intensity exercises which require a number of sprints and jumps in various
periods of time. Therefore, lower extremity strength and sprint parameters are important performance
components for a football player (Hazir et al., 2010, p. 146-153). For the success in football, the athlete's
being faster than the rivals with or without a ball, jumping higher to control the balls in the air, staying
muscularly stronger to tackle his opponent will always keep him one step ahead of his opponents.
Therefore, superior physical and motor performance as well as skills and abilities are very important for
forward-looking success expectations in footballers (Taskin et al., 2015, p. 101-107).

Sprint is described in the literature with various definitions, and it is defined as the ability of man to
move himself from one place to another at the highest speed, to make the particular movements as fast as
possible and to move the body or a part of it quickly. Sprint is an innate trait and can be improved
through proper training (Eniseler, 2010, p. 242-250). Achieving success in sportts like football depends on
the sprint of an athlete as well (Glinay, & Yice, 2008, p. 221). It is stated that football players sprint about
60 times for the distances between 5-40 m. during a match (Ziyagil, & Imamoglu, 2000, p. 3-10). A
football match analysis shows that sprints at short distances are run generally 17-81 times per game and
represent 8-12% of the distance covered by the players (Imamoglu et al., 2018, p. 913-918).

Jumping has an important role during defense and offense in football game and it is used a lot. On
the other hand, while Squat jump (§]) evaluates the transfer of maximal force (the highest force exhibited
in one repetition), Active jump (AJ]) gives information about the elastic and explosive force (a factor
affecting accelerating performance) features of the muscle (Asct, 2009, p. 27-28).

Sprint and vertical jump height in football are considered a good indicator of anaerobic performance
(Eniseler, 1995). Jumps, which are the indicators of anaerobic power, are one of the important factors
affecting the performance of athletes in offense and defense. There is a strong relationship between the
vertical jump and the competition performance (Karadenizli, 2016, p. 27-42). Both force and the sprint
characteristics associated with force are critical factors affecting performance in football (Akyiiz, 2017, p.
1256-1262). In order to evaluate lower extremity strength, active jump and squat jump tests are frequently
preferred field tests (Cardinale et al.,, 2011, p. 259-277). Relationships among motor features have always
attracted the researchers’ attention. Therefore, studies aiming to improve the physical characteristics of
football players are conducted and the performances of the players are investigated with the tests (Tagkin
et al,, 2015, p. 101-107).There exist many studies in the literature investigating the relationship between
force and sprint performance in football. In some of these studies a relationship between sprint and force
parameters was reported (McBridege et al., 2009, p. 1633-1636; Wisloff et al. 2004, p. 285-288) while no
relationship was identified in others (Seyhan, 2019, p. 19-27; Ozdemir, 2013, p. 43). It seems that there are
contradictory findings on this subject and more studies are needed. Based on the information above, this
study was conducted to determine the relationship between speed and vertical jump parameters in
amateur football players.

Method
Sample

This research was carried out with a football team in Ankara Regional Amateur League and tested 25
football players in total whose mean age is 27.04+3.16 years, body height is 177£6.41 cm, body weight is
70.10+5.97 kg and body mass index is 22.12+£1.56 kg/m2. Ethics committee report was received from
Bilecik Seyh Edebali University Ethics Committee before the study started (2018/43). After all the
volunteers were verbally informed prior to the study, their written informed consents were taken.

Measurements

Body Height Measurement. Body height of the players was measured using a stadiometer (Holtain, UK).
The measutrements were taken while the person's body weight was evenly distributed on both legs, with
the head in the "Frankfort Horizontal Plan" position, with the arms on the side of the body, with the
palms facing the legs and in bare feet (Akin et al., 2004, p. 161-167).
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Body Weight Measurement. Body weight was measured by Tanita MC780 (Japan) brand body fat
analyzer. Measurements were taken before breakfast, without any nutrients. Measurements were made
while participants were wearing shorts and T-shirts. The metal parts of the platform that touch the hands
and feet are wiped with a damp cloth after each player leaves the platform (Isin, & Melekoglu, 2019, p. 80-
80).

"Squat and active jump" test protocols have been applied in order to determine the jumping skills of the
volunteers. Squat jump was performed by using two feet together while the hands are on hips. The test
started with the command given to the athlete when he was in an upright position on the contact mat and
switched to the half squat (90° knee joint angle) position. After the athlete waited in this position for at
least 3 seconds, he performed the maximal vertical jump. The measurement method used for the active
jump is the same as the one used in the squat jump. Nevertheless, in the active jump, the athlete
performed the maximal vertical jump without waiting in the half squat position. During the performance
of both jumps, the position of the hands on the hip was maintained and in this position the jump was
made on both legs to the highest possible point. Volunteers made 3 trials in both jumps and the highest of
these measurements was taken (K&kli et al., 2009, p. 61-68). Active jump and squat jump parameters were
measutred with the Fusion Sports Smart Jump Professional Performance, Chicago/USA device.

Sprint Tests. Transition times of 10m and 30m were measured with a stopwatch system with a
precision of *0.01 by using the photocell 'Fusion Sports Smart Speed Professional Performance,
Chicago/USA' (K&kli et al., 2009, p. 61-68).

Statistical Analysis

After the descriptive statistics of the volunteers were calculated, performance values of athletes was
evaluated by Shapiro-wilk test in order to check whether the data showed a normal distribution and
variance homogeneities were evaluated by Levene test. All the parametric data were evaluated by Pearson
Correlation Test. Statistical data were calculated with the help of SPSS 21 Package program. Significance
value was taken as p <0.05.

Findings
Table 1. Physical Properties of Football Players
Variables xFtsd
Age (year) 27.04£3.16
Body Height (cm) 177£6.41
Body Weight (kg) 70.10%5.97
Body mass index (kg/m?) 22.12%1.56

When Table 1 is examined, the average age, body height, body weight and body mass index of
football players (n: 25) are respectively 27.041+3.16 years; 177+6.41 cm; 70.10£5.97 kg; 22.1241.56 kg/m?2

Table 2. Physiological V alues of Football Players Participating in the Research

Variables n xZss

Active Jump (cm) 25 39.30+£4.53
Squat Jump (cm) 25 36.84%4.81
10m Speed (sec) 25 1.61£0.11
30m Speed (sec) 25 4.08+0.18

x: mean value, sd: standard deviation

When Table 2 is analyzed, it is determined that the average of the active jump values of the football
players participating in the research is 39.30£4.53 cm, the average of squat jump values is 36.84+4.81 cm,
the average of 10m speed values is 1.61+0.11 sec. and the average of 30m speed values is 4.08+0.18 cm.
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Table 3.The Relationship Between Speed and 1V ertical Jumping V alues of Football Players Participating in the Research

Variables Active Jump (cm) Squat Jump (cm) 10m Sprint 30m Sprint
(sec) (sec)

Active Jump (cm) r 1 0.820 -0.125 -0.325

p 0.000* 0.553 0.112
Squat Jump (cm) r 0.820 1 -0.067 -0.303

p 0.000* 0.749 0.141
10m Sprint (sec) r -0.125 -0.067 1 0.614

p 0.553 0.749 0.001*
30m Sprint (sec) r -0.325 -0.303 0.614 1

p 0.112 0.141 0.001*

* p<0,05

Table 3 demonstrates a strong positive correlation between active jump and squat jump values [r (25)
= 0.820; p <0.000]; and a moderate positive correlation between 10m sprint and 30m sprint values [r (25)
= 0.614; p <0.001].

Discussion

The aim of this study was to examine the relationship between speed and vertical jump in football
players. The active jump average of the players is 39.30£4.53 (cm), the average of squat jump is
36.8414.81 (cm), the average sprint of 10m is 1.61£0.11 (sec), and the average sprint of 30m is 4.08+0.18
(sec) (Table 2). A strong positive correlation was determined between active jump and squat jump values
of football players participating in the current research (p <0.05), and a moderate positive correlation was
obtained between 10m sprint and 30m sprint values, (p <0.05). No correlation was attained between
sprint and jump parameters (Table 3).

According to the findings in the literature, the level of relationship between power and sprint
performance is influenced by the type of experimental groups, the sprint distance, and the type of
movement being considered. Results of the previous studies investigating the relationship between speed
skill and jumping skill (vertical) differ from one another (Colak et al., 2017, p. 1-12).

In their work with footballers, both Seiler et al. (1990, p. 9-15) and Brechue et al. (2010, p. 1169-
1178) found a weak correlation between vertical jump and sprint parameters. Yitik (2018, p. 50-54)
discovered in his study that there was a significant weak-moderate negative correlation between active
jump and squat jump and 10 m acceleration and 30 m maximal sprint values. In another study, Los Arcos
et al. (2017, p. 22-29) examined the jumping, acceleration and direction change motor abilities of 42 male
footballers playing in the 2nd and 3td leagues. They found a moderate correlation between squat jump
and 5m, 10m and 15m acceleration tests, and a medium-strong correlation between 5m, 10m and 15m
acceleration tests and active jump.

Cerrah et al. (2011, p. 1-6), in their study of amateur footballers, determined that 10m and 30m sprint
values did not differ between positions in leg strength and vertical jump characteristics. On the other
hand, Chelly et al. (2010, p. 266-271) could not find a significant relationship between the regional youth
football team vertical jump performance and 5m and 10m speed runs. Goral (2014) also found the
relationship between two variables not significant in his study on sprint speed and vertical jump in
footballers.

However, Wisloff et al. (2004, p. 285-288) found a significant relationship between the Norwegian
national football team's vertical jump and 10m to 30m sprint skills. Yelken et al. (2018, p. 85-90) stated
that while there is no relationship between active and passive jump and 5m sprint and 10m sprint in
football players who play in the 2nd League, there exists a relationship in the case of 30m sprint.

Football is an aerobic-based anaerobic sport that includes jumps, head shots, turns, runs with
direction changes, runs and sprints at different tempo, walks, tackles, ball control against defensive
pressure, sliding tackles and ball movements. The fact that there are so many and a complex movement in
it, performance in football is affected by many factors (Aslan, & Erséz, 2012, p. 89-90).

Undoubtedly, vertical jumping ability in football is one of the most important basic features of it.
This feature provides great advantage in offensive or defensive head shots. Additionally, it is necessary for
the coach to determine that there is a certain limit for the player to increase the unit strength and where
the limit is.
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Sprint and jumping are of the key determinants of performance. The present study indicates that in
the Regional Amateur League players, 10m sprint has an influence on 30m sprint and AJ has an effect on
§J. Consequently, it is concluded that the necessary emphasis should be placed on both speed and
jumping in the training contents.

Ethical Declaration

In the writing process of the study titled “The Examination of the Relationship between Sprint and Vertical Jump
in Soccer Players”, there were followed the scientific, ethical and the citation rules; was not made any
falsification on the collected data and this study was not sent to any other academic media for evaluation.
Ethics committee report was received from Bilecik Seyh Edebali University Ethics Committee before the

study started (2018/43).
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TURKCE GENIS OZET

Diinyada ve Tirkiye’de futbol, en sevilen popiiler spor dallarindan birisidir. Futbolda basartya giden
yolun anahtart dncelikle futbol i¢in uygun olan oyuncularin bulunmast ve bu oyuncularin performansinin
artirtlmasina baghdir (Giinay ve Yice, 2008). Futbol, buyitkk bélimi aerobik olmakla beraber, degisik
strelerde ¢ok sayida sprint ve sicrama gerektiren hareketler iceren yitksek siddette, kesintili egzersizlerden
olusan bir spordur. Bu nedenle alt ekstremite kuvveti ve siirat parametreleri futbol oyuncusu icin 6nemli
performans bilesenleridir (Hazir vd., 2010). Futbolda basart i¢in sporcunun, toplu ya da topsuz
rakiplerinden daha siratli olmasi, yiiksekten gelen toplarda daha yiiksege si¢ramasi, ikili muicadelelerde
kassal olarak daha giicli kalmasi, onu her zaman rakiplerinden bir adim 6énde tutacaktir. Bu yiizden
futbolcularda ileriye doniik bagari icin, beceri ve yetenegin yaninda ustiin fiziksel ve motorsal performans
¢ok 6nemli bir yere sahiptir (Taskin vd., 2015). Sigrama futbol oyununda savunma ve hiicum esnasinda
o6nemli yer tutmaktadir ve ¢ok fazla kullanidmaktadir. Diger yandan futbolcularin Skuat sigrama (SS)
maksimal kuvvetin (bir tekrarda ortaya konulan en ylksek kuvvet) patlayict kuvvete aktarimini
degerlendirirken, aktif sicrama (AS) kasin elastik ve patlayict kuvvet (hizlanma performansint etkileyen bir
faktor) Ozellikleri hakkinda bilgi vermektedir (Asci, 2009, s. 27-28). Futbolda siirat ve dikey si¢rama
yiksekligi, anaerobik performansin iyi bir gstergesi olarak kabul edilmektedir (Eniseler, 1995, s. 3-5). Alt
ekstremite gliciini degerlendirebilmek icin aktif sicrama ile skuat sigrama testleri siklikla tercih edilen saha
testlerindendir (Cardinale vd., 2011, s. 259-277). Motorsal Ozellikler arasindaki iliskiler her zaman
arastirmacilarin ilgisini ¢ekmistir. Bu yiizden futbolcularin fiziksel 6zelliklerini gelistirmeyi hedefleyen
calismalar yapilmaktadir ve yapilan testlerle oyuncularin performanslart aragtirlmaktadir (Tagkin vd., 2015,
s. 101-107). Bu ¢alismanin amaci, futbolcularda strat ve dikey sicrama arasindaki iliskiyi incelemektir.
Bolgesel Amatdr Ligde oynayan 25 sporcuya (n=25; yas 27.0413.16 yil; boy uzunlugu 177£6.41 cm; viicut
agirliklars 70.10 = 5.97 kg) stirat ve dikey sicrama testleri uygulanmustir. Calisma baslamadan 6nce Bilecik
Seyh Edebali Universitesi Etik Kurulu'ndan etik kurul raporu alinmistir (2018/43). Tiim goniilliiler
calismaya alinmadan 6nce sézel olarak bilgilendirildikten sonra, yazili olarak aydinlatilmis onamlart
alinmistir. Futbolcularin stirat performanslarini belirlemek i¢in 10 metre siirat testi (10mST), ve 30 metre
strat testi (30mST), dikey sicramalarint belirlemek icin ise aktif sicrama (AS) testi ve skuat sicrama (SS)
testi uygulanmustir. Yapilan analizlerde verilerin normal dagihm degerlendirmeleri Shapiro-Wilk testi ile
yapilmustir. Parametrik nitelik tasiyan tim veriler Pearson Korelasyon Testi ile degerlendirilmistir. TGm
istatistiksel degerlendirmeler SPSS 21 paket programi yardimiyla yapdmistr. Futbol oyuncularinin (n:25)
yas, boy uzunlugu, viicut agirligt ve viicut kitle indeksi ortalamalarinin sirastyla 27.04%3.16 yil; 17716.41
cm; 70.1015.97 kg; 22.12+1.56 kg/m? oldugu gortlmektedir (Tablo 1). Futbolcularin aktif si¢rama
ortalamast 39.301£4.53 (cm), skuat sicrama ortalamast 36.8414.81 (cm), 10m siirat ortalamast 1.61+0.11
(sn), 30m sirat ortalamast 4.08+0.18 (sn) olarak tespit edilmistir (Tablo 2). Arastirmamiza katilan
futbolcularin aktif sicrama ile skuat sigrama degerleri arasinda pozitif yonde yiiksek diizeyde iliski p<<0.05;
10m sirat ile 30m stirat degerleri arasinda ise pozitif yonde orta diizeyde iliski p<<0.05 tespit edilmistir.
Siirat ve sigrama parametreleri arasinda ise iliski bulunamamustir (Tablo 3). Literatiirdeki bulgulara gére giic
ve sprint performanst arasinda iliski diizeyi, deney gruplarinin tiirii, sprint mesafesi ve ele alinan hareket
tirinden etkilenmektedir. Stirat becerisi ile sicrama (dikey) becerisi arasindaki iligkiyi inceleyen arastirma
sonugclart birbitleri ile farkliliklar géstermektedir (Colak vd., 2017). Literatirdeki bulgulara gére giic ve
sprint performanst arasinda iliski diizeyi, deney gruplarinin tiirdi, sprint mesafesi ve ele alinan hareket
tirtinden etkilenmektedir. Stirat becerisi ile sicrama (dikey) becerisi arasindaki iligkiyi inceleyen arastirma
sonuglart birbirleri ile farkliliklar g&stermektedir (Colak vd., 2017, s. 1-12). Hem Seiler vd. (1990), hem de
Brechue vd. (2010) futbolcularla yaptiklari calismalarinda dikey si¢rama ile strat parametreleri arasinda
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zayif iligki bulmuslardir. Yitik (2018) yaptigt calismada, aktif sicrama ve skuat sicrama ile 10 m ivmelenme
ve 30 m maksimal hiz degerleri arasinda negatif yonde anlamli zayif-orta bir iliski oldugunu tespit etmistir.
Los Arcos vd. (2017) 2. ve 3. Ligde oynayan 42 erkek futbolcuda si¢rama, ivmelenme ve yén degisim
motor yeteneklerini inceledikleri calismada, skuat sicrama ile 5m, 10m ve 15m ivmelenme testleri arasinda
orta korelasyon tespit ederken, aktif sicrama ile 5m, 10m ve 15m ivmelenme testlerinde yine orta-giicli
korelasyon tespit etmislerdir. Diger taraftan Chelly vd. (2010) bélgesel geng futbol takimi dikey sicrama
performanst ve 5m ve 10m strat kosulart arasinda anlamli bir iliski bulamamuslardir. Géral (2014) da
futbolcularda sprint strati ve dikey sicramayi degerlendirmeye yonelik yaptigr calismada, iki degisken
arasindaki iliskiyi anlamsiz bulmustur. Futbolda siiphesiz ki, dikey sicrama yetenegi, en 6nemli temel
ozelliklerden birisidir. Bu &zellik, hiicumda veya defansta kafa vuruslarinda biiytik avantaj saglamaktadir.
Futbolcunun, birim kuvvetini arttirmasinda belirli bir sinir oldugunu ve sinirin neresi oldugunun da
antrendr tarafindan tayin edilmesi gerekmektedir. Sonug olarak, performansin en temel belirleyicilerinden
olan siirat ile sigrama 6zelliklerinin Bélgesel Amatér Lig futbolcularinda 10m stratin 30m siirat ve AS’nin
de SS tzerine etkili oldugu ve antrenman igeriklerinde hem stirat hem de sigrama galigmalarina gereken
6nemin verilmesi gerektigi distinilmektedir.
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