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ONSOZ

Spor bilimleri, son yillarda hem teknolojik gelismeler hem de disiplinlerarasi aragtirma
yaklagimlar1 sayesinde hizli bir doniisiim silirecine girmistir. Bu doniisiim, yalnizca
performansin 6lgiilmesi ve izlenmesiyle sinirli kalmamakta; ayn1 zamanda sporun temel motor
yapisinin daha derinlemesine anlasilmasini da miimkiin kilmaktadir. Elinizdeki bu kitap, s6z

konusu doniigiimiin iki énemli boyutunu bir araya getirme amactyla hazirlanmisgtir.

Kitabin boéliimlerinde, raket sporlarinda ¢oklu sensor tabanli veri toplama ve sporcu eylem
tanima sistemleri ele alinmaktadir. Bir diger boliimde ise artistik cimnastikte temel motor
yetenekler arasindaki karsilikli iligkiler incelenmektedir. Her iki bolim de, hareket ve
antrenman bilimlerinin farkli ancak birbirini tamamlayan iki temel eksenini temsil etmektedir:
teknolojik 6l¢iim ve veri odakli analiz ile motor yapinin biitlinsel kavranmasi. Bu iki eksen,
spor bilimlerinin glinlimiizdeki gelisim yoniinii belirleyen baglica dinamikler olarak

degerlendirilmelidir.

Kitabin; arastirmacilara, akademisyenlere, antrendrlere ve spor bilimcilerine kaynak teskil
etmesi, alandaki bilgi birikimine miitevazi bir katki saglamasi en biiylik temennimizdir. Eserini

okuyucuya ulastiran tiim boliim yazarlarina, katki ve emekleri i¢in i¢tenlikle tesekkiir ederiz.

Dog. Dr. Inci KESILMIS
Mersin Universitesi
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BOLUM 1

RAKET SPORLARINDA COKLU SENSOR
TABANLI VERIi TOPLAMA ve SPORCU EYLEM
TANIMA SISTEMLERI

BAHAR ATES1

Giris
Raket sporlari; tenis, badminton, squash ve masa tenisi gibi
branslar kapsayan, elde kullanilan bir raket araciliiyla top ya da
tilytopun rakip alana gonderilmesine dayanan spor dallaridir. Bu
sporlarin temel amaci, oyun nesnesinin belirlenen kurallar ve saha
siirlart igerisinde rakibin geri dondiiremeyecegi bir konuma
yonlendirilmesidir. Oyun alaninin geometrisi, ag ya da duvar gibi
engellerin yapisi ile kullanilan raket ve oyun nesnesinin fiziksel

ozellikleri her bransa 6zgii bir karakter kazandirmakta ve performans
gereksinimlerini dogrudan etkilemektedir (Lees, 2003).

Raket sporlari uzun bir tarihsel ge¢cmise sahip olmakla
birlikte, son yillarda profesyonel sporun ticarilesmesi ve rekabet
diizeyinin  artmasi,  performansin  bilimsel  yoOntemlerle
degerlendirilmesini zorunlu hale getirmistir. Ozellikle tenis,
futboldan sonra diinyada en popiiler ikinci spor olarak kabul
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edilmekte olup (Pluim et al., 2023), son yillarda artan
profesyonellesme ve ticarilesme siireci tenis egitimine olan katilimi
da 6nemli dlglide artirmistir (Brouwers et al., 2015). Bu gelismeler,
antrenman ve performans analizinde daha objektif ve ol¢iilebilir
yontemlere olan ihtiyact artirmistir.

Sporda fizyolojik taleplerinin ve hareket profillerinin daha
iyl anlasilmasi; optimum antrenman seanslarinin gelistirilmesi,
antrenman bolimlerinin daha etkin planlanmast ve teknik
performansin iyilestirilmesi agisindan biiyilk 6nem tagimaktadir
(Fernandez-Fernandez et al., 2009). Bu dogrultuda, sporcularin
antrenman ve miisabaka performanslarinin ayrintili  bigimde
degerlendirilmesi amaciyla sensor teknolojilerinden giderek daha
fazla yararlamlmaktadir (Seckin et al., 2023). Ivmedlgerler,
jiroskoplar, manyetometreler ve basing sensorleri gibi algilayicilar,
sporcu hareketlerinin ¢ok boyutlu olarak kaydedilmesine olanak
tanimaktadir (Hazem & Al-Sadek, 2022). Giyilebilir sensor
teknolojileri, raket sporlarinda 6zellikle, farkli oyun seviyelerindeki
sporcularin hareket benzerlikleri ve farkliliklarinin belirlenmesi,
raket ve list ekstremite hareket modellerinin analiz edilmesi ve farkl
top doniis seviyeleriyle iligkili hareket degiskenliginin incelenmesi
amaciyla yaygin olarak kullanilmaktadir. Bu teknolojiler,
kisisellestirilmis antrenman yaklasimlarinin gelistirilmesine 6nemli
katkilar sunmaktadir (Rigozzi et al., 2023).

Oyuncu teknikleriyle iligkili kinematik parametrelerin
Olgiilmesinde  giyilebilir ~ cihazlarin  kullanimi  giderek
yayginlagmaktadir. Raket sporlarinin aralikli aktivite yapisina sahip
olmas1 nedeniyle, miisabaka sirasinda olusan fizyolojik taleplerin
kontrollii laboratuvar ortamlarinda tam olarak simiile edilmesi
guctur.

Bu nedenle, gercek mag¢ kosullarinda veri toplanmasi
onerilmekte ve akilli giyilebilir cihazlar bu ihtiyaci karsilamak i¢in

umut verici bir ¢dzlim olarak degerlendirilmektedir (Bortolotti et al.,
.



2023). Son yillarda, yiiksek menzilli eylemsiz 6l¢iim birimlerine
(IMU) sahip giyilebilir cihazlarin hem kapali hem de agik saha
kosullarinda etkin bigimde kullanildig1 bildirilmektedir (Srivastava
etal., 2015). Ornegin, Hadzi¢ et al., (2021), IMU tabanli bir sistemin
tenis antrenmanlar1 ve maglar sirasinda vurug ylkiinii izlemek icin
uygun bir saha i¢i arag olabilecegini gostermistir.

Sporcu hareketlerinin otomatik olarak taninmasi, raket
sporlarinda  Ozellikle yaralanma risklerinin belirlenmesi ve
onlenmesi acisindan dnemli bir uygulama alan1 sunmaktadir. Bilek
basta olmak iizere viicuda yerlestirilen giyilebilir sensorler,
sporcularin tekrarli ve hatali hareket kaliplarini nesnel olarak ortaya
koyarak agir1 yiiklenmeye bagli yaralanmalarin erken agsamada tespit
edilmesine olanak tanimaktadir (Anand et al., 2017). Coklu sensor
verilerine dayali sporcu eylem tanima sistemleri, teknik
uygulamalardaki diizensizliklerin ve asimetrilerin belirlenmesini
miimkiin kilmakta ve bu yoniiyle yaralanma Onleyici stratejilerin
gelistirilmesine katki saglamaktadir.

Bu ¢alisma, se¢ilmis raket sporlarinda ¢oklu sensor tabanl
veri toplama yaklasimlarini ve sporcu eylem tanima sistemlerini
inceleyerek, mevcut teknolojik egilimleri ve uygulama alanlarim
ortaya koymay1 amacglamaktadir. Elde edilen bulgularin, performans
analizi, antrenman planlamast ve sporcu sagligma yonelik
gelecekteki calismalara katki saglamasi beklenmektedir.

Sensor Kullanimi ve Yerlesimi

Giyilbilir sensor yapilari, antrenman ve spor tiirline gore
farkli anatomik bdlgelere yerlestirilmek {izere tasarlanmistir. Insan
anatomik bolgeleri Sekil 1'de gosterilmistir.

Raket sporlarinda sporcu eylem tanima amaciyla kullanilan
sensOr sayisinin tek sensorden coklu sensor sistemlerine kadar
degistigi goriilmektedir (Tablo 1). Calismalarin bir kisminda

yalnizca tek bir sensor (Ma et al., 2021; Srivastava et al., 2015; Pei
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et al.,, 2017) kullanilarak sporcu hareketlerinin taninabildigi, bazi
caligmalarda ise iki veya daha fazla sensoriin (Steels et al., 2020;
Ghosh et al., 2022; Wang et al., 2016). birlikte kullanildig:
belirlenmistir.

Sekil 1. Insan viicudunun anatomik boliimleri

Membrum
Superius

Membrum
Inferius

Kaynak: Seckin et al., (2023).

Literatiirde sensdrlerin en sik yerlestirildigi bolgeler arasinda
raket sap1 (Pei et al., 2017; Blank et al., 2015), bilek (Srivastava et
al., 2015; Hazem & Al-Sadek, 2022) ve 6n kol (Connaghan et al.,
2011; Kos et al., 2016) o6ne cikmaktadir. Ozellikle raket sapina
yerlestirilen sensorler, vurus tiirlerinin dogrudan tespit edilmesine
olanak saglamaktadir. Bilek ve 6n kol bolgelerine yerlestirilen
sensorler ise forehand, backhand ve servis gibi temel vuruslarin
taninmasinda sikc¢a tercih edilmistir (Srivastava et al., 2015; Hazem
& Al-Sadek, 2022; Connaghan et al., 2011; Kos et al., 2016).

Bazi ¢aligmalarda sensorler yalnizea iist ekstremiteye degil,
ayn1 zamanda bel, sirt, omuz, dirsek ve ayak bilegi gibi farkli viicut
bolgelerine de yerlestirilmistir (O Conaire et al., 2010; Biithe et al.,
2016; Wang et al., 2016; Van Herbruggen et al., 2024). Bu ¢oklu
sensOr yerlesimi, sporcu hareketlerinin daha ayrintili analiz
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edilmesine ve karmasik eylemlerin taninmasina olanak saglamistir.
Ozellikle badminton (Steels et al., 2020; Ghosh et al., 2022; Wang et
al., 2016) ve masa tenisi (Liu et al., 2019; Hegazy et al., 2021; Yen
et al., 2023) ¢alismalarinda ¢oklu sensor kullaniminin yaygin oldugu
goriilmektedir.

Genel olarak sensor sayisi arttikca analiz edilen hareket
cesitliliginin arttig1, ancak tek sensor kullanilan caligmalarda da
yiikksek dogruluk oranlarinin elde edilebildigi sOylenebilir. Bu
durum, sensOr yerlesiminin ve veri toplama stratejisinin eylem
tanima performansinda 6nemli bir rol oynadigini géstermektedir.

Analiz Edilen Hareketler

Raket sporlarinda analiz edilen hareketlerin biiyiik dlgiide
bransa 6zgii temel vurus tekniklerinden olustugu goriilmektedir. Bu
hareketler, sporcunun oyun sirasinda en sik tekrarladigi ve
performansi dogrudan etkileyen eylemleri kapsamaktadir.

Badminton calismalarinda analiz edilen hareketler arasinda
servis, clear, drive, drop, lob, net shot, smash, push ve chop gibi
vurus tlirleri yer almaktadir (Steels et al., 2020; Ma et al., 2021;
Ghosh et al., 2022; Wang et al., 2016; Van Herbruggen et al., 2024).
Baz1 calismalarda yalnizca temel vuruglar ele alinirken, bazi
caligmalarda hem forehand hem de backhand yonlii vuruslar ayr
siiflar olarak degerlendirilmistir. Ayrica, ileri diizey ¢aligmalarda
birden fazla vurus tiirii ayn1 anda analiz edilerek daha ayrintili eylem
tanima yapilmistir.

Tenis calismalarinda analiz edilen hareketler arasinda
forehand, backhand, servis, lob, vole, smash ile topspin ve slice gibi
vurus tiirleri yer almaktadir (Srivastava et al., 2015; Biithe et al.,
2016; Hazem & Al-Sadek, 2022; Benages Pardo et al., 2019; Pei et
al., 2017). Baz1 arastirmalarda vuruslara ek olarak adim, yan adim
ve hareket gecisleri gibi oyun ici hareketler de analiz kapsamina

alinmustir.
--5--



Masa tenisi ¢calismalarinda analiz edilen hareketler genellikle
forehand ve backhand temelli vuruslar etrafinda yogunlagsmaktadir.
Forehand drive, push, block, chop, topspin ve smash gibi vurus
tiirleri farkl siniflar olarak ele alinmistir. Bazi ¢aligmalarda yalnizca
tek bir vurus tiiri analiz edilirken (Tabrizi et al., (2020), bazi
caligmalarda genis bir vurus yelpazesi kullanilarak ¢ok sinifli eylem
tanima (Blank et al., 2015; Liu et al., 2019; Hegazy et al., 2021)
gerceklestirilmistir.

Literatlir incelendiginde calismalarin biiyiikk bir kisminin
vurus tiirii tanimaya odaklandigi, daha az sayida ¢alismanin ise oyun
ici hareketler ve stratejik eylemleri analiz ettigi goriilmektedir.
Analiz edilen hareket ¢esitliligi, kullanilan sensor sayisi ve sensor
yerlesimi ile dogrudan iliskilidir.

Performans Degerlendirmesi

Raket sporlarinda sensor tabanli eylem tanima sistemlerinin
genel olarak yiiksek performans degerleri sundugu goriilmektedir.
Calismalarda performans degerlendirmesi c¢ogunlukla dogruluk
(accuracy) orani lizerinden raporlanmistir (Tablo 1).

Badminton ¢aligmalarinda raporlanan dogruluk degerleri
yaklasik %88 ile %98 arasinda degismektedir (Steels et al., 2020;
Wang et al., 2016; Ghosh et al., 2022). Coklu sensor kullanilan ve
derin 6grenme tabanli yontemlerin tercih edildigi caligmalarda daha
yiiksek dogruluk oranlarinin elde edildigi goriilmektedir (Steels et
al., 2020; Ghosh et al.,, 2022). Tek sensor kullanilan bazi
calismalarda da  %90’in  {izerinde performans degerleri
raporlanmistir (Ma et al., 2021; Peralta et al., 2022).

Tenis bransinda ¢aligmalarda dogruluk oranlar1 genellikle
%87 ile %98 araliginda yer almaktadir (Srivastava et al., 2015;
Biithe et al., 2016; Hazem & Al-Sadek, 2022; Pei et al., 2017; Kos
et al.,, 2016). Ozellikle bilek veya raket sapina yerlestirilen tek

sensorle gerceklestirilen ¢aligmalarda dahi yiliksek performans
--6--



degerlerine ulasildig1 goriilmektedir (Srivastava et al., 2015; Pei et
al., 2017; Hazem & Al-Sadek, 2022; Kos et al., 2016). Baz
caligmalarda dogruluk, geri cagirim (recall) ve hassasiyet (precision)
gibi ek metrikler de raporlanmistir (Biithe et al., 2016; Whiteside et
al., 2017; O Conaire et al., 2010).

Masa tenisi caligmalarinda ise performans degerlerinin
%69.9 ile %99.9 arasinda degistigi goriilmektedir (Hegazy et al.,
2020; Blank et al., 2015; Yen et al., 2023). Coklu sensor ve derin
O0grenme yontemlerinin kullanildigi calismalarda en yiiksek
dogruluk oranlar1 raporlanmistir (Hegazy et al., 2021; Yen et al.,
2023; Wang et al., 2019). Baz1 ¢calismalarda ise farkli veri kiimeleri
ve oyuncu seviyeleri kullanilarak modellerin genellenebilirligi

degerlendirilmistir (Tabrizi et al., 2020; Sha et al., 2021).

Sensor yerlesimi, sensor sayist ve kullanilan makine
ogrenmesi yontemlerinin eylem tanima performans: iizerinde
belirleyici oldugu goriilmektedir. Bilimsel c¢aligmalar raket
sporlarinda giyilebilir sensorler ile yliksek dogrulukta eylem
tanimanin miimkiin oldugunu gostermektedir.

Tablo 1: Raket Sporlarinda Eylem Tanima Alanlar

Brans | SS SK AEH Kaynak
3 Raket sap1 alti, Overhead clear, Steels ve ark.
bilek, iist kol drive, servis, lob, | (2020)
net drop, smag
1 Raket sap1 Servis, forehand Ma ve ark.
ve backhand (2021)
vuruslar
Badminton | 4 Dominant bilek, Servis, lob, net Ghosh ve ark.
avug ici, sag ve vurusu, drop, (2022)
sol bacak smag
1 Belirtilmemis Smash, clear, Peralta ve ark.
drive, lob, drop, (2022)
servis
2 Raket sap1, bilek | Servis, clear, Van Herbruggen
smash, drop, lob ve ark. (2024)
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Sag bilek, sol Cesitli badminton | Wang ve ark.

bilek, bel, sag vuruslart (2016)

ayak bilegi

Oyuncu bilegi Forehand, Srivastava ve
backhand, servis ark. (2015)

Raket, sag ve sol | Topspin, slice, Biithe ve ark.

ayak smash, adim (2016)
hareketleri

Bilek Forehand, Hazem ve Al-

Tenis backhand, servis Sadek (2022)

Bilek, bel Forehand, Benages Pardo
backhand, lob, ve ark. (2019)
vole

Raket sap1 Forehand, Pei ve ark.
backhand, servis (2017)

Sag/sol bilek, Forehand, O Conaire ve

ayak bilekleri, backhand, servis ark. (2010)

gogiis, sirt

Ust kol, alt kol, Forehand, Liu ve ark.

sirt backhand, smash | (2019)

Raket merkezi Forehand Tabrizi ve ark.

Masa (2020)

Tenisi Raket sap1 6nii Forehand ve Blank ve ark.
backhand (2015)
vurusglart

El sirtlar Forehand, Yen ve ark.
backhand, kesme | (2023)
vurusglart

SS: Sensor Sayisi, SK: Sensor Konumu, AEH: Analiz Edilen Hareketler.

Genel Degerlendirme ve Sonug

Yapilan c¢alismalar, badminton, tenis ve masa tenisi
branglarinda giyilebilir sensorlerin sporcu hareketlerini tanimada
yaygin olarak kullanildigin1 gostermektedir. Sensorler genellikle
raket sap1 ve {ist ekstremite bolgelerine yerlestirilmis, analiz edilen
hareketler ise bransa Ozgli temel wvurus teknikleri etrafinda
yogunlagmistir.

Incelenen c¢alismalar, hem tek sensor hem de ¢oklu sensor
kullanilan sistemlerin yiiksek dogruluk oranlarina ulasabildigini

ortaya koymaktadir. Elde edilen sonuclar, giyilebilir sensor
--8--



teknolojilerinin raket sporlarinda performans analizi ve eylem
tanima uygulamalar1 ic¢in giivenilir ve uygulanabilir bir ¢6ziim
sundugunu gostermektedir.

--O--
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BOLUM 2
THE INTERRELATIONSHIPS AMONG FUNDAMENTAL
MOTOR ABILITIES IN ARTISTIC GYMNASTICS

SAMIi MENGUTAY!
GALIP BILEN KURKLU?
CENGIiZ GULER?

SULTAN OZDEMIR ERKEK*

Introduction

Artistic gymnastics is a sport that is exciting to perform and aesthetically pleasing and
inspiring to watch, making it highly compatible with the dynamics of the modern era. By
utilizing the natural movements of the human body, it enables the effective activation of almost
all muscle groups and offers spectators an artistic aesthetic (Mengiitay, 1998a). Gymnastics is
considered one of the most challenging sports in the world, as it enhances cognitive structure
and body awareness while requiring a high level of coordination. Moreover, due to the inclusion
of numerous skills at varying levels of difficulty performed on different apparatuses, success in
gymnastics can only be achieved through a long-term and disciplined training process (Diindar,
2025). To develop the physical and technical skills required for elite-level competitions,
gymnasts train on average more than 35 hours per week for over 10 years (Caine, and Harringe,
2013). Gymnastics is a discipline in which the level of technical training is directly related to
sport-specific skills and competitive performance (Dimitrova, 2015).

The term motor, when used independently, refers to the foundation of all biological and
mechanical factors that influence movement. In this context, gymnastics is regarded as an ideal
method for achieving physical adaptation and enhancing overall health (Mengiitay, 1998a).
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Therefore, training in artistic gymnastics represents the process of developing the motor
qualities necessary for the correct acquisition of all routines, as well as elements, connections,
and combinations. Consequently, it is closely associated with technical, psychological, artistic,
tactical, and theoretical training components (Poptop et al., 2018).

A scientifically grounded and properly planned gymnastics program develops
fundamental motor abilities such as flexibility, speed, strength, coordination, endurance, and
agility. In addition, the integration of figures derived from artistic disciplines such as ballet,
modern dance, and folk dance with various gymnastics movements contributes to the
enhancement of athletes’ creativity. With these characteristics, gymnastics is regarded
worldwide as a sport that is both practiced as a mass sport and implemented as one of the
fundamental sports disciplines, characterized by high technical demands (Mengiitay, 1998a ;
Grandi, 1989). Artistic gymnastics is an Olympic sport in which female athletes compete in
four apparatuses and male athletes compete in six (Kaufmann et al., 2022). In artistic
gymnastics, athletes’ performance is directly related to their coordinative abilities under all
conditions, and this performance is determined by fundamental motor abilities such as strength,
flexibility, speed, endurance, and coordination, together with technical accuracy (Mengiitay,
1988).

When gender differences in fundamental motor skills are considered, it has been
reported that males outperform females in running, jumping, power, and coordination, whereas
females demonstrate superior flexibility, agility, and balance (Bozani¢ et al, 2011). However, it
has also been reported that most fundamental motor skills develop similarly at the ages of 5—6
years (Fisher et al, 2005). Due to its load characteristics, artistic gymnastics is one of the sports
in which these differences may become evident. In men’s artistic gymnastics, the duration of
an individual apparatus routine (excluding vault) ranges between 40 and 70 seconds (Seemann-
Sinn et al, 2021). Peak heart rates of 160—190 bpm observed in gymnasts following routines
indicate the high-intensity nature of the sport (Mkaouer et al., 2013). The aim in artistic
gymnastics is to maintain high intensity throughout the entire routine and to achieve a high
level of specific endurance in order to ensure high technical quality of movements (Sawczyn et
al., 2018). Accordingly, gymnasts can enhance their specific endurance capacity by activating
particular energy systems, enzymes, substrates, mediators, or metabolic pathways, thereby
improving the efficiency and effectiveness of their metabolism.

By identifying the effects of fundamental motor abilities (flexibility, strength,
endurance, speed, and coordination) on performance, this study enables coaches to effectively
utilize information that contributes to the development of athletes’ technical skills and
coordinative abilities. In this context, the aim of the present study is not limited to explaining
the effects of motor abilities on performance, but also to emphasize the importance of evaluating
these abilities holistically in the planning of modern training strategies. Furthermore, the study
seeks to provide a scientific contribution to the literature by enhancing the understanding of the
multidimensional nature of performance in artistic gymnastics.
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Gymnastics and Fundamental Motor Abilities
Flexibility

The term flexibility is derived from the Latin words flectere or flexibilis, meaning “to
bend” (Alter, 1996). Flexibility refers to the ability of a joint or group of joints to move within
certain limits and expresses an athlete’s capacity to perform movements through wide ranges
of motion and in different directions, to the extent permitted by the joints. Flexibility makes
significant contributions to sporting performance and training processes. Insufficiently
developed flexibility hinders the learning of technical movements, increases the risk of injury,
and complicates the acquisition and execution of other motor abilities. Furthermore, by
restricting the range of motion, it may lead to a decline in performance quality, particularly in
sports that require multidirectional movements (Zorba, 2000).

In gymnastics, flexibility plays a far more critical role in determining sporting
performance and technical success compared with many other sports. As gymnastics is an
aesthetically oriented artistic sport, gymnasts must possess a maximal level of flexibility in
order to achieve the desired aesthetic appearance and harmony, as well as to perform
movements with correct technique. In addition, the ability of flexibility to provide a wide range
of motion to the relevant muscle groups and to reduce the risk of injury makes this motor ability
important in other sports as well. Although flexibility is not explicitly defined as a mandatory
criterion for any apparatus in the evaluation standards, it is emphasized to a considerable extent
in floor exercise and balance beam routines. In daily training programs, flexibility also occupies
an important place during the preparatory phase of training. Gymnasts assess their readiness for
training through stretching exercises and can determine that they are prepared to train only
when they are able to achieve an adequate level of flexibility. Therefore, the inclusion of
flexibility training at an early stage of the training program is of great importance. However,
flexibility in different body regions is influenced by various factors, including the athlete’s age,
muscle elasticity and its level of development, muscle strength, and the characteristics of
muscle structure (e.g., weak or strong). For this reason, these factors should be taken into
consideration in the evaluation and development of flexibility levels (Loken and
Willoughby,1964; Russel, 1985). Successful performance in artistic gymnastics requires a
broad spectrum of dynamic flexibility. The effects of flexibility-related variables and elements
in gymnastics equipment are determined by the general movement regulation mechanism,
including automatic synergistic mechanisms and the regulation of muscle tone (Tabakovi¢ et
al., 2013).

Coordination

Coordination refers to the harmonious interaction between the central nervous system
and the muscles. A well-developed level of coordination enables movements to be performed
more efficiently, reducing energy expenditure by approximately 25% (Zorba, 2000).
Coordination and balance are among the fundamental motor abilities that determine learning
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capacity and performance outcomes in young athletes participating in aesthetic sports
(Veljkovi¢ et al., 2020). Balance is defined as the state that occurs when two opposing forces
are equalized. The ability of an object to remain balanced under all conditions is referred to as
static balance, whereas the ability to reach a new state of balance when equilibrium is disturbed
is defined as dynamic balance. To maintain balance, the center of mass and the line of action of
the supporting force must be aligned along the same vertical axis (Gtiler, 2021).

Coordination is a process through which the central nervous system regulates the motor
system and its connections, optimizing both intramuscular and intermuscular harmony. This
process encompasses proprioception, joint position sense, kinesthesia, and neuromuscular
control, thereby playing a critical role in the maintenance of balance, postural control, and
motor performance. Accordingly, the integrated functioning of coordination and proprioception
constitutes one of the fundamental determinants of motor unit efficiency and movement
precision (Ergen et al., 2007). The obligatory movements of muscle groups at a given
mechanical point are directed by the central nervous system; within the context of
neurophysiological coordination, this ensures movement harmony and a certain degree of
energy conservation (Mengiitay, 1998b).

In artistic gymnastics, the mechanical properties of the apparatus influence its stability,
which in turn affects the level of task difficulty. For example, the handstand is a fundamental
skill for both male and female gymnasts; however, when it is performed on different apparatuses
such as the floor, balance beam, parallel bars, and rings, substantially different requirements are
imposed to maintain stability (Croft et al., 2008). In the literature, coordination abilities are
classified into three groups: control of movement, maintenance of balance, and harmonious
muscle function. The first group of coordination abilities is associated with the control of space,
time, and effort; the second group is related to maintaining balance; and the third group is linked
to muscle tension and the coordinated execution of motor movements (Dimitrova, 2015).

Intermuscular coordination, which emerges from the synchronized functioning of
agonist and antagonist muscle groups, and intramuscular coordination, which is achieved
through the synchronized interaction of individual muscle fibers, are among the fundamental
factors that enhance efficiency in sporting performance. Particularly in gymnastics, a high level
of intramuscular coordination is of great importance for the effective expression of maximal
strength. This allows maximal force production through the activation of a greater number of
muscle fibers and the simultaneous occurrence of different contraction velocities (slow or
sustained) (Zorba, 2000). Coordination is based on the flexibility of the muscular system, and
this characteristic is developed through the continuous repetition of movements during the
learning process. Optimal coordination is developed through training that progresses from
simple to complex tasks, continuous repetition of movements, exercises performed using body
weight without the need for apparatus, training conducted at a normal conditioning tempo, and
exercises supported by auxiliary or facilitating equipment (Mengiitay, 1998b).

Strength
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Although strength has numerous definitions, it is generally defined as the ability of
muscles to overcome resistance through contraction and relaxation. However, due to the
specific characteristics of each sport, the level of strength required varies accordingly (Zorba,
2000). In artistic gymnastics, strength can be described as a factor that initiates, decelerates, or
limits movement (Mengiitay, 1998a). In sports that require high-intensity physical activity, such
as artistic gymnastics, muscle strains constitute a major clinical problem that negatively affects
athletes’ continuity of participation in training and competitions, as well as their performance,
while also imposing financial and psychological burdens on athletes (Kiirklii et al., 2025).

In gymnastics, the body is brought into specific take-off or starting positions with the
use of minimal force, and from these positions, transitions to various rotational movements can
be achieved through properly executed actions. When such actions are performed appropriately,
they may be characterized as technically proficient behavior (Grandi,1989). In the competition
rules of artistic gymnastics, there are specific regulations related to strength. Among these,
strength-based holds and support positions require athletes to maintain certain positions steadily
through muscular force, whereas dynamic strength elements prescribe that strength be applied
visibly, in accordance with the rules, for a specified number and duration within routines
performed on the floor, rings, and parallel bars (Grandi,1989; Mengiitay, 1998a). For example,
in men’s rings, two of the compulsory special requirements in a competition consist of strength
and hold elements, while another requirement involves transitioning from a swing into a
strength element; moreover, a maximum of eight static, eccentric, and/or concentric strength
elements may be performed within a single routine. These elements are among the most critical
components for success on the rings. To execute these elements with technical precision, a high
level of specific maximal strength and strength endurance in the upper extremities is required.
To overcome gravity and to maintain the static (semi-isometric) positions of strength elements,
muscle actions similar to eccentric contractions are performed (Vogt and Hoppeler,2014).

This strength is developed through external mechanical work, and two types of muscle
actions are commonly distinguished: isometric and isotonic. Isometric work refers to a form of
exercise in which maximal muscle tension is produced without any external movement. In
contrast, isotonic work involves a progression of muscle tension from minimal to maximal
levels and produces movement of both the skeletal system and internal structures. An increase
in maximal strength provides approximately 18% higher performance compared with a basic
preparatory level, while a single isometric training intervention can yield an increase in strength
of about 15%. For the optimal development of a gymnast’s muscular strength, it is necessary to
utilize various training modalities. Static and dynamic phases, oscillatory (momentum-based)
movement patterns, high-speed actions, and impact-oriented movement groups collectively
contribute to the establishment of balanced strength development.

The use of external weights provided a general advantage for an extended period;
however, this criterion was later discontinued for various reasons. An undesirable increase in
body weight due to gains in muscle mass, unexpected increases in strength in non-targeted body
regions, insufficient development of specific muscle groups required for particular sport-
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specific movements, and disturbances in the nervous system may negatively affect the final
performance outcome (Grandi,1989; Mengiitay, 1998a).

Explosive strength is defined as the ability of the neuromuscular system to rapidly
produce dynamic force in movements with an open kinetic chain—such as jumping—where
the rate of force development reaches or approaches its maximum (Nitzsche et al., 2022).
Jumping ability and the height achieved are prerequisites for the effective execution of
subsequent elements that require a high level of coordination. Moreover, in artistic gymnastics,
the explosive strength of the lower extremities plays a critical role on almost all apparatuses.
During the initial phase of a jump, the gymnast converts momentum from horizontal to vertical
motion. Various studies have confirmed that levels of explosive strength and flexibility increase
as a result of specific gymnastics training (Marefat et al., 2021).

The muscular strength of a gymnast is based on two fundamental principles. The first is
the ability to sustain static positions effectively by utilizing body weight; at this stage, the limits
of counteracting force must be determined. The second principle involves neuromuscularly
adapting muscular strength to sport-specific modes of training, a process that is shaped by the
level of loading applied to muscular strength. Research indicates that approximately 1 kg of
muscular force is produced against 1 kg of body weight. However, some authors report that
muscular strength may be 10—15 kg lower than body weight (Grandi,1989).

Endurance

Endurance is defined as the capacity of the organism to resist fatigue that arises during
prolonged physical exertion. In sports sciences, endurance is evaluated under two main
categories. The first is general endurance, which refers to the basic level of endurance that every
athlete should possess. The second is specific endurance, which is developed in accordance
with the technical and tactical demands unique to a particular sport (Zorba, 2000). According
to established norms, general endurance is achieved through repeated efforts of moderate
intensity. In interval training, the primary load is borne by the internal organs, with the
cardiovascular and respiratory systems making significant contributions to this process.
Specific endurance is acquired as a result of training aimed at establishing localized endurance
foundations. This type of endurance is directed toward a specific effort and is developed directly
through competition or through training performed at an equivalent level of intensity
(Grandi,1989).

General and specific endurance are directly related to the duration of exercise, execution
speed, and the intensity of effort. The appropriate regulation of these factors facilitates the
shaping of organic responses and allows the individual to be directed toward a specific training
focus. In gymnastics, such training requires high-intensity efforts that involve anaerobic
metabolism and lactic acid accumulation. Coaches should pay particular attention to localized
muscular endurance in different regions of the body. This approach provides an opportunity to
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prevent or reduce potential adverse effects within the muscular system. This criterion is
associated with a specific training period and does not allow for error.

During the development of general endurance, a high level of patience is required from
both the coach and the athlete. As a result of successful and consistent training, gains in specific
endurance can be achieved. The boundaries between general and specific endurance cannot be
precisely defined, and there is no definitive data regarding the exact amount or degree of
training dosage. Nevertheless, empirical findings indicate that athletes who effectively develop
general endurance demonstrate the highest performance levels in artistic gymnastics. Well-
developed specific endurance supports the establishment of efficient coordination, whereas

technical errors generally occur as a consequence of fatigue resulting from intensive training
(Mengiitay, 1988; Grandi,1989).

Another classification of endurance is based on the energy systems involved in energy
production. Within this framework, endurance is divided into three main categories: aerobic,
anaerobic lactic, and anaerobic alactic endurance (Gastin, 2001). Aerobic endurance is defined
as the ability to sustain prolonged exercise involving relatively large muscle groups of the entire
body and is considered the most important component of physical fitness. A low endurance
capacity leads to fatigue even during low-intensity sports and activities (Radovanovic, 2013).
Anaerobic energy systems enable the regeneration of ATP at high rates, producing large
muscular power outputs; while no lactic acid is formed in the alactic system, energy in the lactic
system is supplied through the anaerobic breakdown of carbohydrates. The capacity of both
systems is limited by the amount of energy that can be released during a single exercise bout
(Gastin, 2001).

In artistic gymnastics, cardiovascular and metabolic demands are high during both
training and competition. Therefore, the assessment and development of endurance capacity are
of critical importance for performance success. Aerobic capacity is an important determinant
of success in artistic gymnastics, and the recently developed Artistic Gymnastics Endurance
Test (AGSET) is regarded as a valid and reliable tool for assessing aerobic endurance in elite
athletes (Mkaouer et al., 2023).

In artistic gymnastics, the floor exercise discipline stands out as the apparatus on which
the longest performance duration is exhibited for both sexes. In a study conducted on male and
female artistic gymnasts, it was determined that energy production during floor exercises was
predominantly supplied by aerobic metabolism (58.6%), followed by the anaerobic alactic
(24.2%) and anaerobic lactic (16.9%) systems. This finding indicates that performance is
largely dependent on both aerobic and anaerobic energy systems (Kaufmann et al., 2022).

Speed

Speed can be defined as the ability of an individual to move the body from one point to
another at the highest possible velocity. In general terms, the speed characteristic consists of a
combination of movement velocity, reaction time, and movement time. In sport, speed is
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examined under three main categories: reaction speed (reaction time or quickness), specific
speed (movement speed), and speed endurance. Overall, speed is defined as a performance
component that emerges from the integration of movement velocity, reaction time, and
movement duration (Zorba, 2000).

In gymnastics, fast and dynamic movements are predominant; these movements ensure
that the body remains prepared during large swings as well as during striking and momentum-
based transitions. Such functions are commonly referred to in the literature as speed—strength
or explosive strength. Training of this nature is applied to correct potential errors that athletes
may make during a sequence of movements and is aimed at ensuring proper body mechanics
during transitions between static positions and momentum-based actions. Although striking
actions are of very short duration, they can reach extremely high force values, which are
typically measured at approximately 62 kg-s™' per kilogram of body mass. Speed—strength is
dependent on maximal strength, coordination, and the functional conditions of the
neuromuscular and nervous systems. It has been hypothesized that fast isometric training can
yield more effective outcomes than exclusively specialized training modalities in the
development of this type of rapid force production. Moreover, the contribution of auxiliary and
facilitating equipment in such training should not be overlooked (Grandi,1989; Ozbar, 2022).
It has also been reported that speed level is a significant determinant of agility performance in
gymnasts aged 7-9 years (Basturk et al., 2019).

Interrelationships Among Flexibility, Strength, Speed, Endurance, and Coordination

In light of recent observations, motor abilities and skills in contemporary sports training
processes are no longer developed in separate phases but are trained simultaneously, even
though they may differ in their relative emphasis. Within the scope of specialized practice, the
planning of long-, medium-, and short-term training periods is essential. This planning should
always be sport-specific and, given its complex structure, must take individual factors into
consideration (Loken and Willoughby, 1964; Grandi, 1989). Gymnastics is a discipline in
which the level of technical training is directly related to sport-specific skills and competitive
performance (Dimitrova, 2015). Research indicates that motor abilities are among the
fundamental determinants in the development of gymnastics performance and that individuals
must possess an adequate level of physical preparation prior to learning complex gymnastics
skills (Radanovi¢ et al., 2016). Motor abilities should not be perceived as existing independently
of autonomous or other skills. There are reciprocal relationships and interdependencies among
motor abilities, and these abilities are also closely intertwined with various skills. Both operate
within continuous adaptation processes (Grandi,1989).

In gymnastics, motor abilities such as strength, flexibility, and coordination are
intertwined within a complex and dynamic interplay. Accordingly, athletes’ coordinative
capacities and technical performance are largely and directly related to the five fundamental
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motor abilities. These abilities can be classified as flexibility, strength, speed, coordination, and
endurance. A deficiency in any one of these characteristics negatively affects physical
performance (Mengiitay, 1998a). To successfully perform high-difficulty elements and obtain
competitive scores, an athlete must possess a sufficient level of motor abilities such as
flexibility, coordination, balance, and speed (Gao, 2022). Among gymnastics disciplines,
rhythmic and artistic gymnastics demonstrate different effects on sport-specific physical fitness
and conditioning development. While rhythmic gymnastics particularly enhances joint
mobility, artistic gymnastics emphasizes the development of strength, balance, and endurance
(Russo et al., 2021).

In artistic gymnastics, the primary objective is to facilitate athletes’ complex mechanical
functions. This discipline is equipped with various apparatuses and involves sequences of
diverse and complex movements performed on these apparatuses. For the human body to move
effectively, compliance with mechanical principles is required; these principles function as
fundamental determinants governing the gymnast’s performance (Grandi,1989; Mengiitay,
1998a). In recent years, the difficulty of movements and routines in artistic gymnastics has
increased considerably. This increase indicates that while approaching the limits of the
musculoskeletal system, the tolerance capacity of neural motor control mechanisms has also
reached its upper threshold (Briiggemann, 2005).

During the process of designing artistic gymnastics training programs or selecting
athletes, it is beneficial to consider the parameters illustrated in Figure 1. As shown in the
schematic, strength (30%) and coordination (30%) emerge as the most decisive factors,
followed by flexibility (20%), speed (10%), and endurance (10%). These proportions reflect
the multidimensional nature of performance in artistic gymnastics and serve as a guiding
framework for establishing balance and priorities in training planning (Jonath and Krempel,
1981).

Figure 1. Distribution of Motor Abilities in Artistic Gymnastics

= Coordination = Strength = Flexibility = Endurance = Speed

Source: (Jonath and Krempel, 1981).
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When the nature of movements in artistic gymnastics is examined, it is evident that these
movements involve different types of muscle contractions. Isotonic contractions occur during
transitions from short to long muscle positions or vice versa, through the simultaneous
activation of both synergistic and different muscle groups. Isometric contractions enable the
maintenance of specific body positions and contribute to the preservation of strength and
balance in all static holds. Dynamic contractions are particularly evident in typical movements
such as saltos and jumps (Grandi,1989). In movements performed in sequence, muscle masses
gradually adapt to the imposed working conditions and acquire a biochemically specialized
structure over time. Muscle fibers and the elements constituting the energy mass function
through chemical and electrical processes. As a result of the muscle’s mechanical work
function, these elements become organized and structurally reinforced, contributing to
improved performance capacity (Mengiitay, 1988). This process plays an effective role in
influencing muscle masses during the execution of movements. Therefore, the ability to
efficiently recruit motor units in order to apply force at varying movement velocities appears to
be a key determinant of performance in gymnasts from an early age. For example, during a
floor routine, gymnasts are required to execute movement patterns that utilize different regions
of the force—velocity curve and involve all types of muscle actions (Mkaouer et al., 2018).

Muscle structures retain their inherent characteristics while undergoing functional
adaptations as a result of regular stimuli and training. According to the physiologist Astrand,
an individual’s physical characteristics are genetically determined; however, these
characteristics develop and adapt through systematic physical activity and training conditions
(Grandi,1989). Within discussions on the development of muscle mass and work capacity, the
physiologist Mary emphasized that merely strengthening a muscle is insufficient and that it
must also be trained to function at its normal length, a principle that contributes to achieving
the muscle’s optimal morphological structure. Adding to these perspectives, the physiologist
Lappierre stated that the normal mode of movement determines the length of the muscular
system. Nevertheless, in gymnastics training, it is quite difficult to implement training programs
that are sufficiently robust and structured to fully support these hypotheses (Grandi,1989;
Mengiitay, 1998a). During physical activity, muscle contraction and thickening exert pressure
on the blood vessels supplying the muscles, thereby facilitating blood circulation. These cycles
of contraction and relaxation are directly related to muscular strength and, at the same time,
clearly demonstrate the functional roles of fundamental motor abilities such as flexibility,
endurance, and coordination. At first glance, the influence of endurance may not be
immediately apparent; however, it is well established that the capacity of the cardiovascular
and circulatory systems to resist fatigue is closely associated with endurance. Accordingly,
during training, an athlete’s ability to keep non-working muscles relaxed is related to flexibility.
Since sustained contraction leads to rapid fatigue, the relationship between flexibility and
endurance also becomes evident in this context.For a muscle to produce force effectively, it
must possess an optimal capacity for relaxation. The magnitude of movement depends on the
muscle’s ability to transition from a state of extensive relaxation to an optimal contraction state.
When a muscle is sufficiently relaxed, it is capable of generating greater force, clearly
illustrating the relationship between flexibility and strength (Mengiitay, 1988; Mengiitay,
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1998a). Although gymnastics is a sport that requires coordination, the correct execution of
exercise techniques is not possible without the necessary levels of strength and flexibility
(Kremnicky, 2019). Gymnasts with greater flexibility and strength are able to perform higher
jumps, which in turn provides greater height and distance during the flight phase of the jump
(Aji-Putra et al., 2021). In gymnastics, every technical movement must be coordinated with the
fundamental footwork and upper-limb actions, while the head, trunk, and other body segments
must also function in harmony. This coordination enables movements to be fast and explosive,
ensures effective balance control, and, particularly in complex skills, allows strong trunk
strength to conserve physical energy, thereby enabling athletes to coordinate their limbs more
quickly and accurately (Gao, 2022). Research conducted in the United States has demonstrated
that stretching exercises performed after warm-up reduce intramuscular friction and the
resistance of antagonist muscles, thereby contributing to increased force production. As a result,
muscle contraction velocity increases, which in turn enhances step length and step frequency,
ultimately supporting the development of speed. In this way, the interrelationships among
strength, flexibility, speed, and coordination are clearly demonstrated (Mengiitay, 1988).

This study has demonstrated that fundamental motor abilities in artistic gymnastics—
namely flexibility, strength, endurance, speed, and coordination—come to the forefront at
different levels across each apparatus and interact with one another in influencing performance.
Coaches are therefore advised to individualize training programs by considering the motor
abilities that exert primary and secondary effects for each apparatus. Moreover, the accurate
analysis of the interactions among motor abilities will enable more effective development of
athletes’ technical and coordinative skills. In addition to traditional training and evaluation
methods, the application of scientific approaches grounded in biomechanical, physiological,
and neurophysiological principles—where physical movements are examined through
quantitative data—will contribute to enhancing performance within objective and measurable
criteria. Particularly in youth and developmental athletes, the design of planned and systematic
training programs aimed at developing motor abilities will form the foundation for high-level
performance in the long term. In this context, designing artistic gymnastics training programs
in accordance with individual athlete needs and apparatus-specific characteristics will optimize
both physical and technical development, thereby increasing overall success.

Future studies are recommended to comparatively examine the effects of motor abilities
on performance in artistic gymnastics across different age groups, sexes, and performance
levels. In addition, objectively evaluating the adaptive effects of long-term training programs
on motor abilities through biomechanical and neurophysiological measurements would enable
a more detailed understanding of athletes’ developmental processes. In this context,
investigating the influence of different training methods and apparatus-specific applications on
the relationship between motor abilities and performance may contribute to the development of
scientifically grounded guidelines for coaches.

--24--



References

Aji-Putra, R. B., Soenyoto, T., Darmawan, A., & Irsyada, R. (2021). Contribution of
leg flexibility, limb length, leg power for the split leap skills of rhythmic gymnastics athletes.
International Journal of Human Movement and Sports Sciences, 9(4), 648—653.
doi:10.13189/saj.2021.090407

Alter, M. J. (1996). Science of flexibility. Human Kinetics. ISBN: 0-87322-977-0.

Basturk, D., Catalkaya, Z., Seyhan, M. E. & Acikalin, Y. (2019). Cimnastikte siirat,
ceviklik ve denge iligkisi. Tiirk Spor Bilimleri Dergisi, 2(2), 133-140.

Bozani¢, A., Dela§ Kalinski S , Zuvela, F. (2011). Changes in fundamental
movement skills caused by a gymnastics treatment in preschoolers Proceedings Book 6th
FIEP European Congress, Porec,

Briiggemann, G. P. (2005). Biomechanical and biological limits in artistic
gymnastics. In ISBS-Conference Proceedings Archive.

Caine, D., & Harringe, M. L. (2013). Epidemiology of Injury in Gymnastics. In D. J.
Caine, K. Russell, & L. Lim (Eds.), Gymnastics (p. 109 124). John Wiley & Sons, Ltd.
https://doi.org/10.1002/9781118357538.ch1 0

--25--



Croft JL, Zernicke RF, and Von Tscharner V. (2008). Control strategies during
unipedal stance on solid and compliant surfaces. Motor Control 4: 283-295.

Dimitrova, B. (2015). Coordination abilities and selection in gymnastics. Activities
in physical education and sport, 5(2), 214-243.

Diindar, S. (2025). Tiirk cimnastik sporunda iz birakanlar-1, (S. Mengiitay, Ed.) Spor
Yayinevi ve Kitabevi, Ankara. ISBN: 978-625-6206-14-4.

Ergen, E., Ulkar, B., & Eraslan, A. (2007). Derleme: propriyosepsiyon ve
koordinasyon. Spor hekimligi dergisi, 42(2), 057-083.

Fisher, A., Reilly, J.; Kelly, L., A.,Montgomery, C., Williamson, A. Etc. (2005).
Fundamental Movement Skills and Habitual Physical Activity in Young Children. Medicine
& Science in Sports & Exercise. DOI: 10.1249/01.MSS.0000159138.48107.7D

Gao, G. (2022). Improvements in the physical coordination skills of gymnasts.
Revista Brasileira de Medicina do Esporte, 29, 2022 0380.

Gastin, P. B. (2001). Energy system interaction and relative contribution during
maximal exercise. Sports medicine, 31(10), 725-741.

Grandi, B., (1989). Didattica e metodologia della gimnastica artistica, Societa
Stampa Sportiva, Roma.

Giiler, C. (2021). Spor egitiminin felsefesi tarihi ve yeni yaklasimlar, Spor Yayinevi
ve Kitabevi, Ankara. ISBN: 978-625-7048-17-0.

Jonath, U., & Krempel, R. (1981). Konditionstraining: Training, Technik, Taktik.

Kaufmann S, Ziegler M, Werner J, Noe C, Latzel R, Witzany S, et al. (2022).
Energetics of floor gymnastics: aerobic and anaerobic share in male and female sub-elite
gymnasts. Sports Med—Open. 8(1):3. doi: 10.1186/s40798-021-00396-6

Kremnicky, J. (2019). The current state of acrobatic skill acquisition of sixth grade
students in selected elementary schools in Banska Bystrica. Physical education and sport in
a human'’s life, 164

Kiirklii, G. B., Giiler, C., & Mengiitay, S. (2025). Sporcularda kas zorlanmalarini
onleme stratejileri: Literatiir tabanli derleme. Ulusal Kinesyoloji Dergisi, 6(2), 157-162.

Loken, N. C., & Willoughby, R. J. (1964). Complete book of gymnastics. Prentice
Hall.

--26--



Marefat, S., Ebrahim, B. M., & Mehdi, M. (2021). Muscle flexibility and explosive
power in young artistic gymnast boys at different performance level. Science of Gymnastics
Journal, 13(2), 253-262. doi:10.52165/sgj.13.2.253-262.

Mengiitay, S. (1988). Artistik cimnastik temel egitim devresi ¢alismalari. Baski Tekel
Ambalaj Fabrikasi.

Mengiitay, S. (1998a). Artistik cimnastik temel teknik hareketlerin 6gretim
yontemleri ve yardim sekilleri. Tutibay Yayinlari, Ankara. ISBN: 975-400-085-9.

Mengiitay, S. (1998b). Kiiclik bayan cimnastik¢ilerde motor test-performans iliskisi
(7-10 yas). Tiirkiye Cimnastik Federasyonu Egitim Komitesi Yayinlari, Penta Matbaacilik,
Istanbul.

Mkaouer B, Jemni M, Amara S, Chaabe'ne H, and Tabka Z. (2013). Kinematic and
kinetic analysis of two gymnastics acrobatic series to performing the backward stretched
somersault. ] Hum Kinet 37: 17-26.

Mkaouer, B., Amara, S., Bouguezzi, R., Ben Abderrahmen, A., & Chaabene, H.
(2023). Validity of a new sport-specific endurance test in artistic gymnastics. Frontiers in
Sports and Active Living, 5, 1159807.

Mkaouer, B., Jemni, M., Chaabene, H., Amara, S., Njah, A. & Chtara, M. (2018).
Effect of Two Different Types of Olympic Rotation Order on Cardiovascular and Metabolic
Variables in Men’s Artistic Gymnastics. Journal of Human Kinetics, 61 (1), 179-187.

Nitzsche, N., Siebert, T., Schulz, H., & Stutzig, N. (2022). Effect of plyometric
training on dynamic leg strength and jumping performance in Rhythmic Gymnastics: A
preliminary study. Isokinetics and Exercise Science, 30(1), 79— 87. doi:10.3233/ies-210148
Alter, M. J. (1996). Science of flexibility. Human Kinetics. ISBN: 0-87322-977-0.

Ozbar, N. (2022). Cocuklarda Psikomotor Gelisim, Ergiin Yaymevi, [zmir.

Poptop, V., Grigore, V., Oloban, V,. (2018). Application of Transfer Technology in
the Improvement of Learning the Elements in Women's Artistic Gymnastics. eLearning &
Software for Education.

Radanovi¢, D., Popovié, B., Radakovi¢, M., Markovi¢, K. 7., & Halasi, S. (2016).
Impact of motor abilities on performance of gymnastic elements on floor in girls. Acta

kinesiologica, 10(1), 30-34.

Radovanovic, D. (2013). Towards endurance in sport. Serbian Journal of
Experimental and Clinical Research, 14(1), 3-8.

--27--



Russel, K. (1985). Gymnastic talent: From detection to perfection.Montreal.

Russo, L., Palermi, S., Dhahbi, W., Kalinski, S. D., Bragazzi, N. L., & Padulo, J.
(2021). Selected components of physical fitness in rhythmic and artistic youth gymnast.
Sport Sciences for Health, 17(2), 415-421.

Sawczyn, S., Biskup, L., Zasada, M. & Mishchenko, V. (2018). Special Endurance
of Young Gymnasts: The Role of Aerobic Capacity in Fatigue Development in the Training.
Central European Journal of Sport Sciences and Medicine, 23 (3), 59-70.

Seemann-Sinn, A., Brehmer, S., Naundorf, F. & Wolfarth, B. (2021). Development
of the routine duration in artistic gymnastics from 1997 to 2019. International Journal of
Performance Analysis in Sport, 21 (2), 250-262. doi: 10.1080/24748668.2021.1877601.

Tabakovi¢, M., Ibrahimovi¢, M., & Tabakovi¢, A. (2013). Effects of applied contents
of artistic gymnastics program on some motor abilities of the faculty of sport and physical
education students. Scientific Journal of Sport and Physical Education, 15 (2), 25-28.

Veljkovi¢, A. A., Herodek, K., Stojanovi¢, M., Milci¢, L., & Markovi¢, K. 7. (2020).
The impact of gymnastics training on body coordination. In 6th International Scientific

Conference of Slovenian Gymnastics Federation (p. 133).

Vogt, M.; Hoppeler, H. H. (2014). Eccentric exercise: Mechanisms and effects when
used as training regime or training adjunct. J. Appl. Physiol. 2014, 116, 1446—1454.
[CrossRef]

Zorba, E. (2000). Fiziksel Uygunluk. Neyir Matbaasi, Ankara. ISBN: 975-95023-1-

--28--



SPORCULARDA YALNIZLIK, BESLENME

ALISKANLIKLARI WARKINDALIGININ
DEGE MESI

FATMA NAZLI CUMA'
AHMET CAN SARAN?
RENAY KOC?

AYSE HAZAL BOYANMIS*
INCI KESILMIi$?

Giris

Ait olma, en temel insan gereksinimlerinden biridir ve aidiyet
psikolojik sagligimiza katki saglamaktadir. Aidiyet kuramina gore
bireylerin hem yakin kisileraras: iligkilere hem de genis gruplara ve
topluma baglanmaya ihtiyaglari vardir (Baumeister & Leary, 2017).
Yalnizlik, yasamin bir doneminde tiim insanlar tarafindan
deneyimlenen bir olgudur (Sawir ve ark., 2008) ve bireyin yasamini
olumsuz olarak etkileyebilen, giin gectikce artan 6nemli bir problem
olarak karsimiza ¢ikmaktadir (Kiling & Sevim, 2005). Yalnizlik,
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kisinin kendisini yalniz hissetmesine yonelik 6znel bir algiy1 ifade
etmektedir (Tomaka ve ark., 2006) ve bireyin sosyal iliskilerindeki
eksikliklere iligkin zihinsel algilarin1 yansitmaktadir (LeRoy ve ark.,
2017; van den Broek & Grundy, 2017).

Sporcular zaman zaman baski altinda olup hedeflerine
ulagma siireclerinde kararlarini etkileyebilecek cesitli zorluklarla
karsilasmaktadir (Podlog & Dionigi, 2010). Bu zorluklarin neden
oldugu kaygi, stres ve depresyonun artmasi ile sagliklt beslenme
aligkanliklar1 azalmaktadir (Trigueros ve ark., 2020). Saglikli
yasamanin temel kosulu olan yeterli ve dengeli beslenme, birey ve
toplum sagliginin korunmasinda 6nemlidir (Tayar ve ark., 2011) ve
sportif performans iizerindeki etkisi oldugu bilinmektedir (Thomas
ve ark., 2016). Ozellikle iiniversite cagindaki geng bireylerde, artan
metabolizma hiziyla birlikte sik sik yemek yeme egiliminin arttigi
ve besin gereksinimlerinin biiylik dlciide liniversite kantinleri veya
fast-food isletmelerinden karsilandig1 gozlemlenmektedir (Cakir &
Coskuntiirk, 2022). Universite ve yurt ortamlar1 sporcu dgrenciler
acisindan beslenmeyi optimize etmeyi giiclestiren kosullar
sunmaktadir (Uzlu ve ark., 2021).

Viicut farkindalig1 bilincin 6zel bir yansimasidir (Erden &
Giiner, 2018). Viicut farkindaligi, bedene dikkatli bir bigcimde
odaklanmay1 ve i¢sel bedensel duyumlarin farkinda olmay1 kapsar
(Mehling ve ark., 2009). Ayrica, yiiksek viicut farkindaligina sahip
bireylerin genel saglik durumlarin daha iyi oldugu ve kendilerini
duygusal agidan daha iyi hissettikleri belirtilmistir (Gyllensten ve
ark., 2019; Rivest-Gadbois & Boudrias, 2019). Yiiksek viicut
farkindaligi, bireyin aglik ve tokluk gibi igsel ipuglarim1i dogru
algilamasina ve bunlara uygun tepki vermesine olanak tanimaktadir
(Tylka & Kroon Van Diest,, 2013). Bu durum, bireyin ¢evresel veya
duygusal tetikleyiciler yerine fizyolojik ihtiyaglarina gore
beslenmesini saglar. Buna karsilik, diistik viicut farkindaligi, kisinin
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bedeninden gelen sinyalleri goz ardi etmesine ve duygusal yeme
davranisina yonelmesine neden olabilmektedir (Daubenmier, 2005).

Literatiirde {niversite Ogrencisi sporcular ile yalmzlik
(Nixdorf ve ark., 2016; Watson, 2005), beslenme (Hinton ve ark.,
2004; Spendlove ve ark., 2012) ve viicut farkindalig1 (Kaufman ve
ark., 2009) calismalar1 smirhidir. Bu ¢ degiskenin bir arada
degerlendirildigi bir calismaya rastlanmamistir. Bu ¢aligmanin temel
amaci, tUniversite Ogrencilerinde beslenme (Kontrolsiiz Yeme,
Duygusal Yeme, Bilingli Kisitlama ve Aglia Duyarlilik), Viicut
Farkindaligi ve Yalmzlik arasindaki iligkileri saptayarak, bu
degiskenlerin cinsiyet, spor tiirii (bireysel/takim) ve konaklama
durumu gibi sosyo-demografik ozelliklere gore anlamli farklilik
gosterip gostermedigini belirlemek ve boylece geng yetiskinlerdeki
yeme davranisi risk faktorlerine dair kapsamli bir profil sunmaktir.

YONTEM

Arastirma Deseni

Bu ¢alisma, kesitsel ve iliskisel tarama modeline dayali nicel
bir arastirma olarak tasarlanmistir. iliskisel tarama modeli, belirli
degiskenler arasindaki iliskileri incelemeyi amaclayan bir arastirma
deseni olup, sporcularin yalnizlik, beslenme ve viicut farkindaligi
iligkisini analiz etmek i¢in uygun bir yaklasimdir. Arastirmanin
yapilabilmesi icin Mersin Universitesi Spor Bilimleri Etik
Kurulu’ndan etik onay belgesi (03/03/2025-018) alindi. Ek olarak
katilimcilara, arastirmanin amaci ve siireci hakkinda detayli bilgi
verildi ve goniillii katilim esasina dayali olarak onamlar1 alindi.
Arastirmadan elde edilen veriler anonim olarak degerlendirildi ve
yalnizca aragtirma amaciyla kullanildi.

Katilimcilar

Genglik ve Spor Bakanligina bagl faal lisansli olan ve
liniversitede okuyan sporcular  aragtirmanin  evrenini

--31--



olusturmaktadir. Orneklem ise kolayda &rnekleme yontemiyle
aragtirmaya katilmayr goniillii kabul eden 18 yas tlizeri 241
sporcudan olugmaktadir. Katilimcilarin 193’1 kadmn, 48’1 erkek,
163’1 takim sporcusu, 78’1 bireysel sporcudur. Arastirmanin
orneklem biiyiikliigii veriler toplanmadan 6nce, GPower yazilimi
kullanilarak a priori gii¢ analizi ile belirlenmistir. Calismada
kullanilacak temel istatistiksel analizler g6z Oniline alinarak;
Cohen'in orta etki biiytikliigii kriterleri (d=0.5, £=0.25), %5 hata pay1
(alpha=0.05) ve %80 istatistiksel giic (1-f) hedeflenmistir. Yapilan
analizler sonucunda; Bagimsiz oOrneklemler t-testi i¢in gerekli
minimum O6rneklem biiytikligi 128, Tek yonlit ANOVA analizi i¢in
gerekli minimum 6rneklem biiytikliigii 159 olarak hesaplanmuistir.
Veriler toplandiktan sonra yapilan arastirmanin  Orneklem
biiyiikligiiniin yeterliligi, GPower yazilimi kullanilarak yapilan
post-hoc gii¢ analizi ile test edilmistir. Cohen'in etki biytikligii
kriterleri referans alinarak; orta etki biiyiikligii (d=0.5 veya £=0.25),
%35 hata pay1 (alpha=0.05) ve toplam 241 katilimeci ile yapilan
analizler sonucunda, ¢aligmanin istatistiksel giiciiniin (1-p) %95'in
iizerinde oldugu hesaplanmistir. Bu sonug, 241 kisilik 6rneklem
biiyiikliigiiniin; cinsiyet, spor tiirli ve konaklama durumuna gore
yapilacak karsilastirmalarda ve degiskenler arast korelasyon
analizlerinde anlamli farklar tespit etmek icin yeterli istatistiksel
giice sahip oldugunu gostermektedir.

Veri Toplama Araclar

Sporcularin yas, cinsiyet, spor bransi (bireysel, takim),
ikametgah durumlar (yurt, aile evi, arkadaglar ile ev, yalniz ev),
viicut agirligi, boy uzunlugu gibi demografik bilgilerini toplamak
icin demografik bilgi formu kullanilmistir.

Uc Faktorlii Beslenme Anketi

Sporcularm beslenme aliskanliklarini belirlemek i¢in Ug
Faktorlii Beslenme Anketi kullanilmistir. Anket ilk olarak Stunkard
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& Messic (1985) tarafindan yilinda yemenin davranigsal ve bilissel
bilesenlerini 6lgmek amaciyla 51 soruluk olarak olusturulmus olup
gecerlik giivenirlik analizleri yapildiktan sonra 18 soruluk son
seklini almistir. Anket “Ug Faktorlii Beslenme Anketi” olarak Kirag
ve ark. (2015) tarafindan Tiirk¢e’ye ¢evrilmis ve gegerlik gilivenirlik
analizleri yapildiktan sonra giivenirliginin yliksek oldugu, kisilerin
bilingli olarak yemek yemelerini kisitlama derecesini, kontrolsiiz
olarak yemek yeme seviyesini ve duygusal olduklar1 anlardaki
yemek yeme derecesini Olgmenin yansira, agliga duyarlilik
seviyesini de Ol¢tiigli tespit edilmistir (Kirag ve ark., 2015). Ankette
yer alan; 1-13 arasindaki sorulardaki siklar yukaridan asagiya 4’ten
1’e, 14. ve 17. sorular arasindaki siklar yukaridan asagiya 1’den 4’e
ve 18. soruda ise 1. ve 2. siklar 1, 2. ve 3. siklar 2, 5. ve 6. siklar 3,
7. ve 8. siklar 4 puan seklinde skorlanmaktadir. Anketin Cronbach
alfa degeri 0.72 olarak bildirilmistir (Kirag ve ark., 2015).
Calismamizin bulgularina gore arastirmada kullanilan Olceklerin
giivenirlik katsayilar1 su sekilde hesaplanmustir: Ug Faktorlii
Beslenme Anketi i¢in bu caligmadaki Cronbach alfa degeri 0,631
olarak hesaplanmistir.

RULS-6 Yalmzlik Olcegi

Sporcularin yalnmizlik diizeylerini 6lgmek icin kullanilan
UCLA Yalnizlik Olgegi (RULS-6), Wongpakaran ve arkadaslari
(2020) tarafindan gelistirilmistir. Inan¢ & Eksi (2022) tarafindan
Tiirkceye uyarlanan RULS-6 Yalmzlik Olcegi kullanilmistir. Bu
Olcek, alt1 maddeden olusan tek bir formdan olusmaktadir. Maddeler
'l =Asla', '2 = Nadiren', '3 = Bazen' ve '4 = Her Zaman' olmak iizere
4 puanlik bir derecelendirmeye sahiptir. Olgekten elde edilebilecek
en diisiik puan 6, en yiiksek puan ise 24'tiir. Maddelerde olumsuz
ifade bulunmamaktadir ve hepsi olumlu maddelerden olusmaktadir.
Yiiksek puan alan kisinin yalmzlik diizeyinin de yiiksek oldugu
anlasiimaktadir. Inan¢ & Eksi (2022) calismasinda, RULS-6
Olceginin Cronbach alfa katsayisi 0.84 olarak bulunmustur. Bu
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bulgular, 6l¢egin i¢ tutarliliginin saglandigini ve giivenilirliginin
kabul edilebilir diizeyde yiiksek oldugunu gostermektedir.

Viicut Farkindah@ Anketi

Viicut Farkindaligi; Shields, Mallory & Simon (1989)
tarafindan gelistirilen Tiirk¢e gecerlilik, giivenilirligi Karaca (2017)
tarafindan yapilmis Viicut Farkindaligt Anketi (VFA) ile
degerlendirilmistir. VFA viicut kompozisyonunun normal ya da
normal olmayan duyarlilik diizeyini belirlemeyi amaglayan bir
ankettir. DoOrt alt gruptan (Viicut silirecindeki degisiklikler ve
tepkilere dikkat etme, uyku-uyaniklik dongiisii, hastaligin
baslangicinda tahmin, viicut tepkileri tahmini) ve toplam 18 ifadeden
olusur. Katilimcidan her ifade i¢in bir ile yedi aras1 rakamlarla (1=
Benim icin hi¢ dogru degil, 7= Benim i¢in tamamen dogru)
puanlama yapmasi istenmektedir. Ankette derecelendirme toplam
puan olarak yapilmaktadir. Anketten alinacak toplam puan en fazla
126, en az 18 olabilir. Anketten alinacak toplam puan yiikseldikge,
viicut farkindaliginin daha 1yi oldugu sonucuna varilmaktadir
(Karaca & Bayar, 2014).

Veri Analizi

Katilimcilarin - demografik bilgilerini  tanimlamak i¢in
ortalama, standart sapma, frekans ve ylizdelik dilimleri gibi
tanimlayici istatistikler kullanildi. Dagilimin normalligi test edildi.
Verilerin z puanlar1 hesaplandi ve z puani -3, +3 araliginda olmayan
10 katilimeiya ait ug degerler analizden ¢ikartildi. Istatistiksel
analizlerde verilerin dagilim 6zellikleri Kolmogorov-Smirnov testi,
Skewness/Kurtosis degerleri, histogram egrisi ve varyans katsayilari
ile degerlendirilerek dagilimin normal oldugu belirlendi. Bu
nedenle, iki kategorili gruplarda bagimsiz gruplar t testi, ikiden fazla
kategorili gruplarda tek yonlii ANOVA kullanildi. Korelasyonel
analizler icin ise Pearson Korelasyon katsayis1 kullanildi.



Bulgular

Katilmcilarin -+ 193’4 kadin 48’1 erkek sporculardan
olusmaktadir. Bunlardan 78’1 bireysel sporcu iken, 163’ takim
sporlarinda miicadele etmektedir. Kadin sporcularin 126’s1 takim
sporunda 67’si bireysel sporlarda miicadele ederken, erkeklerin 37’s1
takim, 11’1 bireysel sporcudur. Sporcularin 133’ yurtta, 49’u
ailesiyle, 33’ii evcil hayvaniyla, 15’1 arkadasiyla evde, 11’1 tek
basina evde konaklamaktadir.

Yapilan analizlerde erkek katilimcilarin kontrolsiiz yeme
puanlarinin  kadin katilimecilardan istatistiksel olarak anlaml
diizeyde yiiksek oldugu goriilmiistiir (p = 0,020). Kadinlarin viicut
farkindalig1 ortalamasi erkeklerden daha yiiksektir (p<<0.05) (Tablo
1). Cinsiyete gore diger parametrelerde istatistiksel olarak anlamli
bir fark gézlenmemistir (p>0.05).

Tablo 1 Cinsiyete Gore Bagimsiz Gruplar T Testi Sonuglari

Std Sig.
Parametreler  Cinsiyet Mean . t df (2-
Deviation .
tailed)
i Kad 11,72 2,83
Kontrolsiiz adin ) > 2341 239 ,020%
Yeme Erkek 12,79 2,94
Kadin 7,55 2,55
Duygusal Yeme -0,020 239 ,984
Erkek 7,56 2,34
Bilincli Kadin 15,20 3,39
-1,721 239 ,087
Kisitlama Erkek 16,13 3,05
Achga Kadin 9,03 2,90
-1,796 239,000 ,074
Duyarhhk Erkek 9,88 3,05
Viicut Kadin 81,53 15,52
- 2,401 239 L017*
Farkindahg: Erkek 75,52 15,55
Kadin 15,40 3,93
Yalmizhk 1,811 239 ,071
Erkek 14,25 3,94

*p<0,05
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Takim sporcularinin kontrolsiiz yeme, aclhiga duyarlilik
ortalamasi, bireysel sporculara gore daha yiiksektir. Bireysel
sporcularin viicut farkindaligi ortalamasi, takim sporcularina gore
daha ytiksektir (Tablo 2).

Tablo 2 Spor Tiiriinii Gore Gruplar Arasi1 Karsilastirma

Farkindahg  Bireysel 78 83,46 16,15

Degiskenler  Spor tiirii N Mean Defit:t.ion t df Sig
R TR
DuygusalYemeE?:}rgel 17683 ;:Zg ;“g 0,295 239 0,768
R N B B VR
Duyerii  Bireyel T8 w41 aps 2005 29 0a0w
Viicut Takim 163 78,84 15,27

-2,157 239 0,032*

Yalmizhk

Takim 163 15,23 4,04

Bireysel 78 15,05 3,78 0,322 239 0,747

*p<0,05

Katilimeilarin konaklama durumuna gore gruplar arasinda
bilingli kisitlama davranisinda istatistiksel olarak anlamli bir fark
bulunmaktadir (p =0,003). Tukey HSD testi sonuglarina gore:
"Yurt"ta kalanlarin "evde evcil" hayvanla kalanlardan ve "evde tek"
yasayanlardan daha diisiik bilingli kisitlama seviyesine sahip oldugu
goriilmektedir. Katilimcilarin konaklama durumuna gore gruplar
arasinda agliga duyarlilikta istatistiksel olarak anlamli bir fark
bulunmaktadir (p=0,018). Tukey HSD testi sonuglarina gore:
"Yurt"ta kalanlarin "evde evcil" hayvanla kalanlardan ve "evde
evcil" hayvanla kalanlarin da "evde arkadagla" kalanlardan
(muhtemelen "evde ark" bu anlama geliyor) daha diisiik acliga
duyarlilik seviyesine sahip oldugu goriilmektedir.

Tablo 3 Konaklama Durumuna Gére Gruplar Arasi
Karsilastirmalar
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Kareler Ortalama Tuke
Parametreler Gruplar Toplam df Kare F p HSDy
Gruplar aras1 21,835 4 5,459
Kontrolsiiz yeme Grup ici 1965,966 236 8,330 ,655  ,624 -
Toplam 1987,801 240
Gruplar aras1 18,839 4 4,710
Duygusal yeme Grup ici 1482,654 236 6,282 ,750 ,559 -
Toplam 1501,494 240
Gruplar aras1 175,318 4 43,830 Yurt<evde
Bilingli kisitlama  Grup igi 2499,794 236 10,592 4,138 ,003* evcil<evde
Toplam 2675,112 240 tek
Gruplar aras1 101,732 4 25,433 Yurt<evde
Achga duyarhnk COrupici - 1980,102 236 8,350 3031 1% Cveil evde
Toplam 2081,834 240 eveil<evde
ark
Gruplar arast 2265,330 4 566,332
VF Grup igi 56752,446 236 240,476 2,355 1,055 -
Toplam 59017,776 240
Gruplar aras1 94,149 4 23,537
Yalmizhik Grup ici 3653,876 236 15,483 1,520 ,197 -
Toplam 3748,025 240
*p<0,05

Duygusal yeme ve kontrolsiiz yeme arasinda pozitif yonde,
orta diizeyde ve anlaml1 bir iliski bulunmaktadir (r =0,256; p<0,01).
Bu, duygusal yeme seviyesi arttikca, kontrolsiiz yeme davraniginin
da artma egiliminde oldugunu gdosterir. Duygusal yeme ile bilingli
kisitlama arasinda negatif yonde, zayif ve anlamli bir iliski vardir (r
=-0,131; p<0,05). Bu, bilingli kisitlama arttik¢a duygusal yeme
davranisinin azalma egiliminde oldugunu gosterir. Duygusal yeme
ile agliga duyarlilik arasinda pozitif yonde, orta diizeyde ve anlamli
bir iligki vardir (r = 0,384; p<0,01). Bu, aghga duyarlilik arttikca
duygusal yeme davranisinin da artma egiliminde oldugunu gosterir.
Kontrolsiiz yeme ile agliga duyarlilik arasinda pozitif yonde, orta
diizeyde ve anlamli bir iliski bulunmaktadir (r =0,510; p<0,01). Bu,
acliga duyarlhilik arttikca kontrolsiiz yeme davranisinin da artma
egiliminde oldugunu gosterir. Kontrolsiiz yeme ile viicut farkindaligi
arasinda negatif yonde, zayif ve anlamli bir iligki vardir (r = -0,162;
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p<0,05). Viicut farkindalig: arttik¢a, kontrolsliz yeme davranisinin
azalma egiliminde oldugu goriiliir (Tablo 4).

Viicut farkindaligi ile duygusal yeme arasinda negatif yonde,
zayif ve anlamli bir iligki bulunmaktadir (r =-0,237; p<0,01). Viicut
farkindalig arttik¢a, duygusal yeme davranisinin azalma egiliminde
oldugu gorilmektedir. Viicut farkindaligi ile bilingli kisitlama
arasinda pozitif yonde, zayif ve anlamh bir iligki vardir (r =0,151;
p<0,05). Viicut Farkindalig1 ile acliga duyarlilik ile arasinda negatif
yonde, zayif ve anlamli bir iligski bulunmaktadir (r=-0,156; p<0,05).
Acliga duyarhilik arttik¢a, viicut farkindaliginin azalma egiliminde
oldugu goriilmektedir (Tablo 4). Yalnizlik ile diger parametreler
arasinda anlamli korelasyon gézlenmemistir.

Tablo 4 Pearson Korelasyon Katsayisi Sonuglari

Kontrolsiiz Duygusal Bilingli Acghga Viicut

Parametreler Yeme Yeme Kisitlama Duyarhihk Farkindahg: Yalmzhk
Duygusal 256" |

Yeme

Bilingli *

Kisitlama 071 -131 !

Achga . .

Duyarliik ,510 ,384 -,094 1

Vﬁcut * ek * *

Farkindah -,162 -,237 ,151 -,156 1

Yalmizhik ,060 ,048 ,089 ,094 ,028 1

**Korelasyon 0,01 diizeyinde anlamlidir. *Korelasyon 0,05 diizeyinde anlamlidur.

TARTISMA VE SONUC

Bu arastirma, Tniversiteli sporcu &grencilerin  yeme
davranisglar1 (kontrolsiiz yeme, duygusal yeme, bilingli kisitlama ve
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acliga duyarlilik), viicut farkindaligi ve yalmizlik diizeylerini,
cinsiyet, spor tiirii ve konaklama durumu gibi sosyodemografik
faktorler agisindan incelemistir. Calismanin temel bulgulari, cinsiyet
ve spor tiiriiniin hem yeme aligkanliklart hem de viicut farkindaligi
iizerinde belirgin bir etkiye sahip oldugunu ortaya koymustur.
Sosyo-demografik 6zelliklere gore yapilan analizler ise spor tiiriiniin
viicut farkindaligt ve konaklama durumunun bazi beslenme
degiskenleri ve Tlzerinde anlamli farkliliklar yarattigin1 ortaya
koymustur.

Literatiirde erkek Ogrencilerin kadin 6grencilere gore daha
yiiksek yalnizlik puanina sahip oldugunu bildiren (Demir & Buga,
2019; Timkaya ve ark., 2008; Yildirim ve ark., 2018; Yiiksel, 2019)
veya yalnizlik diizeylerinin cinsiyete gore farklilasmadigini (Certel
ve ark., 2016; Cecen, 2008; Pakdaman ve ark., 2016) bildiren
caligmalar mevcuttur. Ancak yapilan kapsamli bir meta analizde
yalmzlik sonuglarinda erkekler lehine fark oldugu ancak bu farkin,
onemli sayilmayabilecek bir diizeyde oldugu bildirilmistir (Pamuk
ve ark., 2015). Bir diger ¢alismada, rekreatif amacli spor yapan
bireylerin cinsiyet degiskeni agisindan yalmizlik diizeyine iliskin
puanlar arasinda istatistiki olarak anlamli bir farklilik goriilmemistir
(Uzuner & Karagiin, 2014). Beden Egitimi ve Spor Yiiksekokulu
ogrencileri ile yapilan bir ¢alismada yalnizlik diizeylerinin cinsiyete
gore farklilagsmadig bildirilmistir (Reyhan, 2019). Bireysel ve takim
sporlariyla ugrasan sporcularin yalnizlik diizeylerinin cinsiyete gore
farklilagsmadig1 bildirilmistir (Hanci, 2017). Calisma bulgularimiz
literatiirde sporcular iizerinde yapilan g¢alismalar ile uyumludur.
Literatiir degerlendirildiginde yalnizlik ve cinsiyet arasindaki
iligkinin  incelenen popiilasyona gore farklihk gosterdigi
goriilmektedir. Genel 6grenci popiilasyonunda veya farkli gruplarda
yapilan ¢aligmalarda sonuglar ¢eliskili olup, ancak konu sporcu
orneklemlerine geldiginde literatiir daha tutarli bir goriiniim
sergilemektedir. Spesifik olarak spor yapan bireyler (rekreatif
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sporcular, Beden Egitimi ve Spor Yiiksekokulu 6grencileri, doviis ve
takim sporculari) iizerinde yapilan ¢alismalar (Uzuner & Karagiin,
2014; Reyhan, 2019), cinsiyetin yalnizlik diizeyleri izerinde anlaml
bir farklilik yaratmadigi yoniinde birlesmektedir. Calismamizda
yalnizlik degiskeni ile diger parametreler arasinda iliski
gozlenmemistir. Yalnizligin yeme tutumunu olumsuz etkilemekte
oldugu (Tonkus ve ark., 2024), ailelerinden ya da sosyal
ortamlarindan ayrilan 6grencilerin yeme bozukluklar1 agisindan risk
altinda oldugu bildirilmektedir (Cengiz ve ark., 2020; Tonkus ve
ark., 2024). Literatiirden farkli olan sonuc¢larimizin nedeni,
sporcularin "yalniz olma" durumunu yasiyor olabilecegini ancak
bunu "yalmzlik" olarak algilayip depresif bir yeme tutumuna
yansitmamig olabileceklerini diislindiirmektedir.

Calismamizda erkeklerin kadinlardan anlamli 6l¢lide daha
yiiksek kontrolsliz yeme ortalamasina sahip oldugu bulgusu
erkeklerin daha fazla kontrolsiiz yeme egilimi gosterdigini bildiren
Gorini ve ark. (2025) ve De Lauzon ve ark. (2004) ¢alismalariyla
uyumludur. Kadinlar yeme davranislarini kontrol etme konusunda
daha bilingli olma egilimindedir (Simsek & Kartal., 2023). Bilingli
kisitlama agisindan ise genel literatiir, kadinlarin diyet kisitlama
puanlarinin erkeklerden yasam boyu belirgin sekilde daha yogun
oldugunu (Westenhoefer, 2005) ve daha yiiksek skorlar aldigini
(Loffler ve ark., 2015; De Medeiros ve ark., 2017) desteklemekle
birlikte, ¢alismamizda bu faktorde cinsiyetler arasinda istatistiksel
olarak anlamli bir fark bulunmamistir. Calismamizda bilingli
kisitlama agisindan cinsiyetler arasinda anlamli bir fark
bulunmamasi, sporcularin performans hedeflerinden dolay1 zorunlu
diyet kontroliiniin, genel popiilasyonda gozlemlenen geleneksel
cinsiyet farkliliklarin1 ortadan kaldirdigim1  veya esitledigini
diisiindiirmektedir. Ote yandan, g¢alismamizda duygusal yeme
davraniginda cinsiyetler arasinda anlamli bir fark bulunmamasi,
kadinlarin duygusal yeme puanlarinin erkeklerden yiiksek oldugunu
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gosteren (De Lauzon ve ark., 2004; Elfthag & Linné, 2005) bazi
caligmalarla ters diismektedir; bu durum, c¢alisma grubumuzdaki
sporcu erkeklerin duygusal yeme davraniglarini kabul etme ve
bildirme egilimlerinin zaman i¢inde artmig olabilecegini
disiindiirmektedir. Kadinlarin  duygusal yeme diizeylerinin
erkeklere gore yiiksek oldugunu bildiren ve kadinlarin olumsuz
duygusal durumlara tepki olarak daha fazla yeme egilimi
gosterdigini ifade eden ¢aligsmalar da mevcuttur (Ugur ve ark., 2025;
Ozsoy & Yesilyaprak, 2022). Sonug olarak, modern spor kiiltiiriinde
erkek sporcularin artan viicut farkindaligi ve degisen duygusal
disavurum normlartyla birlikte, yeme davranislarina dair sorunlari
ifade etme konusunda gecmise kiyasla daha seffaf bir tutum
sergiledikleri ongoriilebilir. Erkek sporcularin kontrolsiiz yeme
puanlarinin kadinlardan anlamh diizeyde yiiksek olmasi ve benzer
sekilde takim sporcularinin da bireysel sporculara kiyasla daha
yiiksek kontrolsiiz yeme ve aghiga duyarlilik sergilemesi, bu
gruplarin (erkek ve takim sporcular1) yeme davranisi risk faktorleri
acisindan  daha  dikkatli = degerlendirilmesi  gerektigini
gostermektedir. Calismamizda kontrolsiiz yeme disindaki diger
beslenme ile iligkili degiskenlerde fark olmamasi sporcular ile
yapilan diger ¢aligmalar ile uyumludur (Karaaga¢ & Cakir, 2020;
Tizar ve ark., 2022).

Viicut farkindaligma iligkin  bulgularimiz, kadinlarin
erkeklere gore anlaml 6l¢iide daha yiiksek bir viicut farkindaligina
sahip oldugu yoniindeki literatiirii (Grabauskait¢ ve ark. 2017;
Bozyilan ve ark., 2022) destekler niteliktedir. Kadin katilimcilarin
hem diyet kisitlamasi hem de viicut/sekil kaygis1 faktorlerinde
erkeklerden anlamli 6lgiide yiiksek skorlar elde etmesi (Darcy ve
ark., 2013), kadinlarin idealize edilen ince beden normuna ulasma
baskisindan daha fazla etkilendigini gostermektedir. Calismamizda
da kadm sporcularin ve bireysel sporcularin viicut farkindalig
diizeylerinin daha yiiksek bulunmasi, bu gruplarda koruyucu bir
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mekanizmanin  varli@ina isaret edebilir. Korelasyon analizi
sonuglarimiz da bu bulguyu destekler nitelikte olup, viicut
farkindaliginin artmasinin, kontrolsiiz ve duygusal yeme egilimlerini
azaltabilecegini  gOstermistir. Korelasyon analizinde, viicut
farkindaliginin artmasi hem kontrolsiiz yeme hem de duygusal yeme
davranisin1 anlamli sekilde azaltmaktadir. Bu bulgu, Catalan-
Matamoros ve ark. (2011) tarafindan belirtildigi gibi, yeme
bozuklugu semptomlari iyilestirmede etkili olabilecegini
diistindiirmektedir.

Bireysel spor yapanlarin yalmizlik diizeylerinin takim
sporlar1 yapanlara gore daha yiiksek oldugu bildirilmistir (Hanci,
2017). Ayrica, bireysel sporcularin takim sporcularina gore daha
yiiksek viicut farkindaligi ortalamasima sahip olmasi, bireysel
sporlarin dogast geregi bedensel performansa ve estetige
odaklanmasini yansitmaktadir. Spor tiirleri agisindan ¢alismamizda
elde edilen bulgular, takim sporcularinin kontrolsiiz yeme ve agliga
duyarhilik ortalamalarinin bireysel sporculara gore daha yiiksek
oldugunu gostermistir. Bu sonug, yeme tutumlarinin spor disipliniyle
iliskili olabilecegini diisiindiirmektedir. Ancak, bilingli kisitlama
puanlarinda spor tiirline gére anlamli bir fark saptamamistir. Bu
durum, bireysel sporcularin bedenlerine yonelik yeme tutumlarinin
daha kat1 oldugu yoniindeki Coga¢ ve ark. (2025) bireysel spor
yapan sporcularin, takim sporcularina gore daha fazla bozulmus
yeme tutumlarina sahip oldugu bulgusuyla karsilastirildiginda,
dikkat cekici bir farklilik olusturmaktadir. Bir diger c¢aligmada
bireysel sporcularin, yiyeceklerle zihinsel mesguliyet alt
Olceklerinde takim sporcularina kiyasla istatistiksel olarak anlamh
diizeyde daha yiiksek puanlara sahip oldugu tespit edilmistir
(Firoozjah ve ark., 2022). Ancak bir diger calismada bireysel ve
takim sporcularinda beslenmeye iligkin tutum Ol¢eginde bir fark
olmadig1 bildirilmistir (Tizar ve ark., 2022).
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Caligmamizda konaklama durumunun yalnizlik diizeylerini
etkilemedigi bulgusu literatiirdeki farkli ¢aligmalar ile uyumludur
(Akkul & Ummet, 2013; Yelpaze, 2021). Universite 6grencilerinin
yalnizlik diizeyleri ile aile aidiyeti arasindaki iliskinin incelendigi bir
caligmada 6grencinin aileyle, yurtta veya arkadaslariyla kalmasinin
yalnizlik dlizeyini anlamli diizeyde etkilemedigi sonucuna
varilmistir (Korkut & Gengtiirk, 2020). Ogrencilerin yalnizlik
algilarmin barinma yerine gore farklilasmadigi belirtilmektedir
(Malekisaiimaleki & Altay, 2017; Elkin, 2017; Yilmaz ve ark., 2008)
Ancak literatiirde farkli sonuglar elde eden ¢aligmalar da mevcuttur;
Universite &grencilerinin sosyal destek ve yalmzlik diizeylerinin
incelendigi bir calismada en yiiksek yalnizlik puan ortalamasina
yurtta kalan 6grenciler sahipken, en diisiik yalnizlik ortalamasi
aileleriyle yasayan ogrencilerde goriilmiistiir. Arkadaslari ile evde
yasayan O0grenciler bu iki grup arasinda yer almaktadir (Yilmaz ve
ark., 2008). Universite dgrencileri ile yapilan bir calismada bekar
olmak ve tek basina yasamak, yalnizlik i¢in risk faktorleri olarak
bildirilmistir (Hysing ve ark., 2020). Bu baglamda, bireyin fiziksel
olarak kiminle yasadigindan ziyade, kurdugu sosyal iligkilerin
niteliginin ve algilanan sosyal destegin yalnizlik hissi izerinde daha
belirleyici oldugu; kalabalik bir ortamda (yurt/aile evi) yasamanin
duygusal izolasyonu onlemede tek basina yeterli olmayabilecegi
sOylenebilir. Yurtta kalanlarin bilingli kisitlama ve agliga duyarlilik
seviyelerinin, evde evcil hayvanla veya evde tek yasayanlara gore
anlamli diizeyde daha diisiik olmasi, yasam ortaminin yarattigi
bireysel kontrol ve sorumluluklarin yeme diizeni lizerindeki etkisine
isaret etmektedir (Tonkus ve ark., 2024). Universite 6grencilerinde
yapilan bir c¢alismada evde arkadaslar1 ile kalanlarin yurtta
kalanlardan yiiksek saglikli beslenme puanina sahip olduklari
sonucu elde edilmistir. Fiziksel aktivite diizeyi arttikca saglikli
beslenme aligkanliklarinin da arttigi bildirilmistir (Alp, 2023).
Calismamizda konaklama durumu da yeme davranislariyla iliskili

bulunmus; 6zellikle yurtta kalan 6grencilerin bilingli kisitlama ve
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acliga duyarlilik seviyelerinin evde (tek veya evcil hayvanla)
kalanlara gore daha diisiik olmasi, yagam kosullarinin yeme disiplini
izerindeki potansiyel etkisini vurgulamaktadir.

Sonug¢

Bu arastirma, Tniversiteli sporcu d&grencilerin  yeme
davraniglari, viicut farkindaligi ve yalnizlik diizeylerinin cinsiyet,
spor tiirli ve konaklama durumu baglaminda incelenmesi sonucunda
literatiire katki saglayan o©nemli bulgular ortaya koymustur.
Calismanin en ¢arpici sonuglarindan biri, cinsiyetin ve spor tiiriiniin
yeme aliskanliklar1 ve viicut farkindaligi iizerinde belirleyici bir
etkiye sahip olmasidir. Beklenenin aksine, erkek sporcularin ve
takim sporu yapanlarin "kontrolsiiz yeme" egilimlerinin daha ytiksek
oldugu goriilmiistiir. Bu durum, modern spor kiiltliriinde erkek
sporcularin yeme davranislarina dair sorunlari ifade etme konusunda
daha seffaf hale geldigini, ancak ayni zamanda bu grubun yeme
disiplini konusunda risk altinda olabilecegini gostermektedir. Viicut
farkindalig1 ac¢isindan kadin sporcular ve bireysel sporlar ile
ugrasanlar daha yiiksek skorlara sahiptir. Arastirmamizin kritik bir
bulgusu olarak, artan viicut farkindaliginin kontrolsiiz ve duygusal
yeme davranislarini azalttifi tespit edilmistir. Bu sonug, viicut
farkindaliginin yeme bozukluklarina karsi1 koruyucu bir mekanizma
olarak islev gordiiglinii ve sporcularda saglikli yeme kontroliinii
destekledigini kanitlar niteliktedir.

Oneriler

Bu ¢aligma, geng yetiskinlerde yeme davranisinin cinsiyetler
aras1 esitlenmekte olduguna ve kontrolsiiz yeme gibi risk
faktorlerinin sadece kadinlara 6zgii bir kaygi olmaktan ¢ikip, erkek
popiilasyonunda da belirgin bir risk olusturmaya basladigina dair
giiclii bir kanit sunmaktadir. Ayrica, viicut farkindaliginin ytiksek
olmasinin, kisitlayici yeme cabalarini tetiklemek yerine, bireyleri
duygusal ve diirtiisel yeme davraniglarindan koruyan adaptif bir
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mekanizma olarak isleyebilecegi sonucuna varilmistir. Bu bulgular,
iiniversite popiilasyonunda yeme bozuklugu riskini azaltmay1
amaclayan miidahale programlarinin, cinsiyetten bagimsiz olarak
kontrolsiiz yeme egilimine odaklanmasi ve viicut farkindaligini
artirici teknikleri kullanmasi gerektigini isaret etmektedir.

Sinirhiliklar ve Giiglii Yonler

Bu c¢aligma, sporcu {niversite Ogrencilerinin yeme
davraniglari, viicut farkindaligi ve yalmizlik diizeyleri arasindaki
iligkileri aydinlatmakla birlikte, sonuglarin yorumlanmasinda
dikkate alinmasi gereken bazi sinirliliklara sahiptir; Calisma belirli
bir liniversite ve bolgedeki sporcu 6grencilerle sinirhidir. Bu durum,
bulgularin farkl kiiltiirel ge¢mise veya profesyonellik diizeyine
(6rnegin elit sporcular) sahip gruplara genellenmesini zorlastirabilir.
Arastirma; cinsiyet, spor tiirli ve konaklama durumu gibi temel
sosyodemografik  degiskenlere = odaklanmistir. ~ Sporcularin
antrenman yogunlugu, performans diizeyleri, ge¢misteki yeme
bozuklugu tanilar1 veya depresyon/anksiyete gibi psikolojik
durumlar1 gibi yeme davranisini etkileyebilecek diger potansiyel
karigtirici degiskenler analize dahil edilmemistir. Bu calismanin
temel giicii, psikolojik, fizyolojik ve somatik faktdrleri biitlinciil bir
bakis agistyla incelemesidir. Ozellikle konaklama durumu gibi
cevresel degiskenlerin analize dahil edilmesi ve brans bazl
(bireysel-takim) karsilagtirmalar yapilmasi, literatiire 6zgiin bir katki
sunmaktadir. Viicut farkindaligi ile beslenme alisgkanliklari
arasindaki pozitif iliskinin ortaya konulmasi ve bulgularin
kisisellestirilmis  destek  programlarina zemin hazirlamasi,
caligmanin hem teorik derinligini hem de sahadaki uygulama
degerini artirmaktadir.
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