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Anatolia Sport Research (ASR) was established in 2020 and
i1s a refereed sports field electronic journal that publishes three
times a year (March-April, July-August, November-December).
The Journal has been founded under the leadership of Eser
AGGON (Assoc. Dr. at Erzincan Binali Yildirnm University of
School of Physical Education and Sport) and Anthony C. Hackney
(PhD, DSc at University of North Carolina at Chapel Hill,

Department of Exercise and Sport Science).

Anatolia Sport Research follows a double blind peer review
policy. Whether or not the works sent to the journal will be
published is decided according to the evaluations of at least two
blind referees determined by the editors. If one of the two referees
does not find the publication suitable, the decision to be published

is given if the third referee considers it appropriate.

The journal is open access and free of charge. The content of
the articles, all kinds of articles and visuals published in the journal
and the legal responsibilities that may arise from them belong to
the authors themselves. Publications that are below this rate and
contrary to academic method and ethics are rejected or requested to
be rewritten. In scientific papers to be sent to the journal, the
recommendations of ICMJE (International Committee of Medical
Journal Editors) and COPE (Committee on Publication Ethics)

standards should be taken into consideration.
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AIM

Anatolia Sport Research, in Turkey and in the world of
sports and scientists working on related sciences, aims to enable
researchers and students to publish in Turkish and English and,
aims to create a common platform for qualified academic
publications in this field to contribute to society and for scientific
development.

SCOPES

The journal accepts articles under the sub-headings Physical
and Sports Education, Movement and Training, Sports and
Recreation Management of broadcasts that offer qualitative,
quantitative research and model suggestions. Training, Physical
Education and Play, Physical Education and Sports Pedagogy,
Exercise and Sport Physiology, Exercise and Sport Psychology,
Nutrition in Exercise and Sport, Physical Education, Sports and
Physical Activity for the Disabled, Physical Activity and Health,
Physical Fitness, Kinanthropometry, Motor Behavior, Recreation,
Sports Biomechanics, Sports Philosophy, Sport Sociology, Sports
History, Sports Management, Sports Tourism, Sports Anthropology
and Sports Medicine.

This Journal licensed under a CC BY-NC-ND (Creative Commons
Attribution-NonCommercial 4.0) International License.
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OZET

Amag: Bu caligmada dijitallesen diinyada hizla biiyiiyen e-sporun gecmisten giiniimiize degisim siireci
incelenmistir.

Materyal ve Metod: Calismada e-spor iizerine yapilan aragtirmalar, yayinlanan resmi raporlar ve resmi
kurumlarin web sayfalarinda paylasilan bilgiler dikkate almarak e-sporun gelisim siireci ortaya koyulmustur.
Ayrica, bu kapsamda yapilan arasgtirmalar, yaymlanan resmi raporlar ve International E-Sport Fedearation
(IESF) tarafindan paylagilan veriler irdelenmistir.

Bulgular: Ilk olarak 1972 yilinda ortaya gikan e-spor kavrami giiniimiize kadar 6nemli gelismeler yasayarak
gelmistir. Ozellikle geleneksel sporlarin bile 6tesine gegen finansman gelirleri ve izleyici sayist ile artik bir
spor brangi olarak diinya ¢apinda bir popiiler bir yapiya kavusmustur.

Sonug: Bilgisayar etkilesimi yoluyla ortaya konan e-spor miisabakalari, yine bilgisayar veya akilli telefonlarla
cevrimigi video platformlari {izerinden takip edilmektedir. Oniimiizdeki yillarda hem ekonomik olarak, hem
de izleyici sayis1 olarak geleneksel sporlarin 6niine gegecegi 6ngoriilmektedir.

Anahtar Kelimeler: E-Spor, Elektronik Oyunlar, Video Oyunlari

ABSTRACT

Aim: In this study, the change of e-sports, which is growing rapidly in the digitalized world, from the past to
the present has been examined.

Material and Method: In the study, the development of e-sports was tried to be revealed by taking into
account the researches on e-sports, published official reports and the information shared on the web pages of
official institutions and by making a literature review. In this context, researches, published official reports
and data shared by the International E-Sport Fedearation (IESF) were examined.

Results: The concept of e-sports, which first emerged in 1972, has come up with significant developments
until today. It has gained a worldwide reputation as a sports branch, especially with its financial income and
audience numbers that go beyond even traditional sports.

Conclussion: E-sports competitions, which are created through human-computer interaction, are also followed
via online video platforms with computers or smart phones. It is predicted that in the coming years, it will
surpass traditional sports both economically and in terms of the number of spectators.

Keywords: E-Sports, Electronic Games, Video Games,
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INTRODUCTION

In today's world, with the development of technology, measures and developments have begun to
improve existing sports competitions. The rapid development of technology has accelerated the
emergence of new sports branches and revealed the concept of "E-Sports". The concept of e-sports was
first introduced in 1972 when a group of students at Stanford University played the video game
"Spacewar" in the form of a tournament. The student who won the tournament bought a subscription to
the magazine called "Rolling Stone". Under the leadership of this organization, the way for inter-
university tournaments was opened and their organizations began to be organized. Although the first e-
sports competition was held in 1972, many people do not know what e-sports is yet. E-Sports has its
own unique games and the big players competing in this game, a fan base that follows these players
from all over the world. E-Sports organizations are implemented in online environments so that they
can reach audiences from all over the world. A video game developed by international game producing
companies such as Atari, Nintendo, and Capcom had traditionally been a way for individuals to compete
against each other. With the development of innovative internet technologies, the video game has
become a technology that allows individuals to compete online against each other (Hiltscher, 2015).
Since the 1990s, as computer graphics and hardware have advanced and the Internet has become
increasingly ubiquitous, individual games have changed their shells, and they now provide content,
dynamics, and visual presentations that provide a more realistic experience each day (Williams, 2017).
Through this process, online multiplayer has started to take over the game industry, and games with
single-player story modes (single-player, campaign, story mode, etc.) have been replaced by e-sports
games where individuals compete against each other via computers, mobile phones and consoles
(Campbell et al., 2018).

E-Sports has many different definitions. Asian Electronic Sports Federation defined e-sports as “a
combination of electronics and sports, which means the use of electronic devices as a platform for
competitive activities”. It is known as electronic sports or "eSports" which is a form of professional
sport competition between two or more individuals using video games as a platform (Scholz and Barlow,
2019). The definition of modern eSports has been stated as “a form of sports in which the main aspects
of the activity are facilitated by electronic systems; human-computer interfaces are used to interact with
the eSports system and facilitate the input and output of the players/teams” (Hamari and Sjoblom, 2017).
There are two developments that can be defined as the turning point of e-Sports. In the 1980s and 1990s,
the spread of arcades known as "Arcade" and the great interest of game consoles in the home
environment constitute the first period. The second period can be considered as the widespread use of
the internet since the 2000s. Today, the Asian Olympic Council announced in its statement on April 17,
2017 that e-sports will take part in the competitions as an official game at the Asian Games, which will
be held in Hangzhou, China in 2022. As a result of the increased popularity of digital communication,
there have been growth opportunities in investment and sponsorship for eSports (Lee and Schoenstedt,
2011). Commercialization of the sector developed rapidly as endemic and non-endemic sponsors joined
forces and many sports were diversified into eSports. The competitive nature of video gaming within
the gaming community has led to officially sponsored tournaments, although individuals originally
engaged in recreational video gaming (Jin, 2010).

Today, in the e-sports branch, as in the modern sports organizations of many international
tournaments, the media, brands and the audience attract the attention and this interest is increasing day
by day. Based on the information obtained, we are faced with the fact that e-sports will be among the
developing and most popular sports branches of the future. It is estimated that in the coming years, it
will surpass traditional sports both economically and in terms of the number of spectators. This situation
shows that sports teams, media and brands should keep up with the developing sports. For this purpose,

2
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it is aimed to examine the changes that e-sports has experienced from the past to the present, which is
on the way to become the biggest competitor to traditional sports by growing rapidly in the digitalized
world.

MATERIAL AND METHOD

In this study, the literature review method was used. The document analysis method can be used as
a stand-alone technique as well as being used as a complement to other research methods used in
scientific research. This analysis is a systematic procedure for scanning, reviewing and evaluating
printed or electronic resources (Bowen, 2009). In this context, the development of e-sports has been
tried to be revealed by taking into account the researches on e-sports, the official reports published and
the information shared on the websites of official institutions. In this context, researches, published
official reports and data shared by the International E-Sport Fedearation (IESF) were examined.

RESULTS

Scholz (2020) revealed the e-sports ecosystem (Figure 1). This ecosystem includes the main
stakeholders of e-sports. The primary stakeholders here are esports players, teams, game producers and
organizers.

Figure 1. E-Sports Ecosystem (Scholz, 2020)

It has been stated that the number of participation in e-sports with competitors and teams in video
game tournaments through human computer interaction has exceeded 100 million in recent years. For
this reason, it is seen that the researches are mostly done on the parameters that affect participation in e-
sports (Braun et al., 2016; Seo, 2016; Seo and Jung, 2016). E-sports includes categories such as
multiplayer online battle arena, online multiplayer role-playing, real-time strategy and first-person
shooter. The common theme here is that a player fights as a team to eliminate the opposing team's avatar
and achieve a goal. Here, the success of the players depends on combining their perceptual and cognitive
abilities and computer use skills (Pluss et al., 2019).
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Games Live Streaming Audience Growth

Global | For 2020, 2021, 2022, and 2025

newzoo
1,412.6M
+16.3%
CAGR 2020-2025
921.2M
809.6M +13.8%
+22.2% oY
Yoy
] I I
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©Newzoo | April 2022 Global Esports and Live Streaming Market Report
newzoo.com/esports-report

Figure 2. Games Live Streaming Audience Growth (Source: newzoo.com)

Development of E-Sports

During the pandemic period, e-sports was negatively affected like other traditional sports.
However, the number of viewers has increased greatly during the quarantine period. In particular, they
reach live broadcast viewers from platforms such as Youtube, Twitch and Huya. Live stream viewers
of esports videogames reach 809 million by the end of 2021 (Figure 2). It is thought that the increased
audience rates during the pandemic period will increase at the same rate after the pandemic (Newzoo,
2021). As seen in Figure 2, it is expected that the number of live broadcast viewers will reach 1412.6

million people by the end of 2025.

Esports Audience Growth

Global | For 2019, 2020, 2021, and 2024
newzoo

577.8M

Occasional Viewers
+7.8%

CAGR 2019-2024

® Esports Enthusiasts

4651M
435.9M +6.7%
+9.6% Yoy
Yoy
397.8M 292.2M
235.5M
220.5M
200.8M
2019 2020 2021 2024

Due to rounding, Esports Enthusiasts and Occasional Viewers do not add up to the total audience in 2024,

©Newzoo | Global Esports and Live Streaming Market Repart | September 2021
newzoo.com/esports-report

Figure 3. Esports Audience Growth (Source: newzoo.com)
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From 2019 to 2024, Newzoo predicts that eSports enthusiasts will experience a compound annual
growth rate of 7.7% (Figure 3). By 2024, Newzoo predicts that 291.6 million people will watch eSports
occasionally. A total of 577.2 million people will watch eSports events, and 285.7 million of them will
be eSports enthusiasts. The popularity of eSports is growing around the world. It is particularly popular
in mature markets such as North America and Western Europe. The audience numbers of growth
markets in the Middle East, Africa, Asia-Pacific, and Latin America accounted for most of the audience
growth over the last year. Furthermore, demand in markets such as India and Brazil has increased as
mobile users stream content.

The important developments experienced by e-sports in recent years can be summarized as follows;

v' It is reported that the number of e-sports spectators worldwide reached 495 million by the end
of 2020 (NewZoo, 2020). It is estimated that this number will increase by an average of 10-12%
every year and will reach 646 million esports spectators by the end of 2023 (NewZoo, 2020). It
has been stated that this number is more than the number of many popular traditional sports
spectators (Shabir, 2017).

v The number of spectators in e-sports tournaments held around the world exceeds the number of
viewers in traditional sports events. For example; While 60 million people watched the e-sports
League of Legends World Championship held in 2017, 20.4 million spectators followed the
National Basketball Association (NBA) matches (Steinkuehler, 2019).

v The worldwide e-sports industry generated $1.2 billion in revenue in 2019, attracting all the
attention in this sense (Gawrysiak et al., 2020).

v It was stated that e-sports reached a global market of over 490 million Euros in 2016 (Chiva-
Bartoll vd., 2019),

v' ltis stated that it earned $1.1 billion in revenue in 2019 and its audience reached 453.8 million
people (Pannekeet, 2019).

v According to Newzoo, it is stated that the e-sports industry generated $1.1 billion in revenue
with an annual growth of 16% in 2020, and the total e-sports audience increased by 11.7% to
reach 495 million people (British Esports Association, 2021).

v In 2021, esports is expected to generate more than $1.6 billion in total revenue with $1.3 billion
from brand investments (Animation Career Review, 2021).

v'ltis estimated that video games will generate $152 billion in revenue in 2019, making it one of
the largest entertainment industries in the world (Anderton, 2019).

Table 1 presents the e-sports World Championship statistics. It is observed that the number of
participants has increased rapidly over the years. In addition, South Korea draws attention among the
countries that won the tournament. It is observed that the number of participants in e-sports world
championships has increased over the years (Table 1).

Table 1. E-Sports World Championships (IESF, 2022)

Year Host City Participants Winner
2009 Taebaek 180 South Korea
2010 Daegu 250 South Korea
2011 Andong 300 Sweden
2012 Cheonan 300 South Korea
2013 Bucharest 350 South Korea
2014 Baku 400 South Korea
2015 Seoul 400 Serbia
2016 Jakarta 400 South Korea
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2017 Busan 400 South Korea
2018 Kaohsiung 400 South Korea
2019 Seoul 500 Japan

DISCUSSION AND CONCLUSION

E-sports, which has become a worldwide phenomenon, has been growing rapidly in recent years
(Himmelstein et al., 2017). In addition to its rapid growth, it causes a significant increase in the number
of professional human resources due to the increasing interest of people. Especially young people's
desire to make a career in this field is increasing (Smith et al., 2019). The fact that e-sports has become
so interesting has allowed academic research to focus on this subject. In academic researches, the
industrialization of e-sports, the relationship between traditional sports and the evaluation of e-sports
within the framework of the administrative principles of sports are mentioned. (Cunningham et al., 2018;
Hallmann and Giel, 2018; Heere, 2018). The growth of e-sports is attributed to the development of e-
sports culture in Western and Asian countries (Cheung and Huang, 2011). The introduction of personal
computers led to the development of many games and the diversification of games, which served as a
catalyst for the increased use of computers. A common connection was created between personal
computers at this time, allowing two people to play a game at the same time (Wagner, 2007). In recent
years, the growth and development of the e-sports community has been reported rapidly. Internet cafes,
which were popular in South Korea in early 1998, created a competitive environment and stimulated
audience behavior. Later, the friendly games played among gamers transformed into enormous e-sports
organizations, leagues, teams and superstars who compete professionally in exchange for a prize. E-
sports has thus created a new web community of spectators, fans and people interested in e-sports
(Magerko et al., 2004).

E-sports, which draws attention also by the authorities that have a say in traditional sports, has
gained momentum in reaching the masses by making significant developments on a global scale. E-
sports, which develops with such a rapid acceleration, can take place as an official sports branch in the
global championships to be held in the near future. The competition of the rapidly growing e-sports with
traditional sports draws attention. In recent years, it has left traditional sports behind with its growing
economy and increase in the number of viewers. For this reason, it has turned into an arena that affects
many sectors and where investors are increasingly differentiated. The increase in the number of
spectators has led to an increase in online video platforms, a platform sponsored by large companies.
Finally, the relationship of e-sports with fields from different disciplines shows that its importance will
continue at the same pace in the future.
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bilimsel etik kriterlerine

OZET

Amagc: Bu derleme galigmasi tedavi siireglerinde kanser hastalarina uygulanan egzersizin etkisi
inceleyen arastirma sonuglarini degerlendirmek amaciyla gergeklestirildi.

Materyal ve Metod: Calismada egzersizin kanser tedavi siireglerindeki etkilerini aragtiran, gesitli
ulusal ve uluslararasi dergilerde ve tezlerde yer alan ¢caligmalarin sonuglar1 incelendi.

Bulgular: incelenen arastirmalarda farkli egzersizlerin kanser tedavisine olumlu etkileri oldugu
gorildi.

Sonug¢: Genel saglik yararlarina ek olarak egzersizin kanser hastalarinin sadece genel sagliklarini
iyilestirmedigi ayn1 zamanda kanserin ilerlemesini ve olusumunu engellemek, tedavi etkinligini
artirmak ve kanser tedavilerinin yan etkilerini azaltmak i¢in de kullanilabilecegi sonucuna varildi.
Anahtar Kelimeler: Egzersiz, Kanser, Tedavi, Terapi

ABSTRACT

Aim: This review study was carried out to evaluate the results of research examining the effect of
exercise applied to cancer patients in different treatment processes.

Material and Method: The results of studies in various national and international journals and
theses investigating the effects of exercise on cancer treatment processes were examined.
Results: Studies have shown that different exercises have positive effects on cancer treatment.
Conclusions: In addition to the general health benefits, it was concluded that exercise not only
improves the general health of cancer patients but also can be used to prevent cancer progression
and formation, increase the effectiveness of treatment and reduce the side effects of cancer
treatments.

Keywords: Exercise, Cancer, Treatment, Therapy
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Kanser, kontrolsiiz hiicre proliferasyonu ile karakterize mortalitesi yiiksek ve mekanizmalar1 hala
tam olarak bilinmeyen bir hastaliktir. Kansere yonelik klasik tedaviler (radyoterapi, kemoterapi, cerrahi
tedavi) kullanilmaya devam ederken yeni nesil tedaviler (immiinoterapi vb.) ile destekleyici tedaviler
aragtirllmaya devam etmektedir. Egzersiz, viicutta bir¢ok sistem {izerinde fiziksel, fizyolojik ve
biyokimyasal etkileri olan ayn1 zamanda saglig1 koruma ve bircok hastaligin tedavisinde destek olarak
kullanilan bir aktivitedir. Egzersizin siire ve yogunluguna gore etkileri farklilik gosterebilir. Kanser
tedavileri hem klasik tedavi yontemlerinin hem de yeni nesil yaklasimlarin egzersizler ile birlikte
uygulanmalari arastirmalara konu olmaktadir. Bu derleme ¢alismasinin amaci, gesitli kanser tedavi
siireclerinde egzersizin etkilerini inceleyen mevcut ¢aligmalarin sonuglarim1 degerlendirerek genel bir
cikarim yapmaktir.

Kanser

Gilinlimiizde yiiksek mortaliteye sahip hastaliklar arasinda kanserler 6n plana ¢ikmaktadir. Genel
olarak genetik yatkinlik, kimyasal etkilenmeler, ¢cevresel etmenler ve fiziksel etkilerin sonucu olarak
hiicrelerin ¢ogalmasi tetiklenmis olur (Baykara, 2016). Bu tetiklenmeden kaynakli hiicreler kontrolsiiz
bir ¢ogalma davranisi sergileyerek tiimoral yapilarin olugsmasini saglarlar (Kiigiikkaya ve ark., 2018).
Timorler iki ana gruba ayrilir. Benign (iyi huylu) genellikle kendi sinirindan ¢ikmayan grup olmasina
kargin malign (kotii huylu) ise genellikle metastaz yapma egiliminde olan gruptur (Erdan Kocamaz,
2017). Kanser hiicreleri saglikli hiicrelere gore farkli 6zellikler tasirlar ve 6zellikle Warburg etkisi goze
carpmaktadir (Liberti and Locasale, 2016). Bu etki 1920’lerde Otto Warburg tarafindan ortaya
konulmustur. Glikozun anaerobik yolaga yonlendirilerek krepsten kagma egiliminde olmasi aslinda
tiimoriin lokalizasyonu, ekspresyon seviyelerinde artis1 ve regiilasyonu igin énemlidir (Ozcelik ve
Azime, 2022). Bunun yani sira kanser hiicrelerinin kendilerine 6zgii sinyal sistemlerinin olmasi
proliferasyonlarini gii¢lendirir (Baykara, 2016). Ayrica neovaskiilarizasyonun ve anjiogenezin olugmasi
kendi beslenmelerine olanak saglarken c¢evre dokularin yeterince beslenememesine sebep olabilir
(Taskiran ve ark., 2017). Giiniimiizde tanimlanan birgok kanser tipi mevcuttur. 2020 verilerine gore
meme kanseri, akciger kanseri, kolon-rektum kanseri, prostat kanseri, melonom disi cilt kanseri ve mide
kanseri insidanslarinda ciddi bir artis olmustur. 2020’deki 6liim oranlar1 incelendiginde ilk sirada
ozellikle tiitiin ve tiitiin tirtinlerinin kullanimiyla iligkili olan akciger kanseri yer almaktadir. Bunu kolon
rektum kanseri, karaciger kanseri, mide kanseri ve meme kanseri takip etmektedir (Solmaz, 2022). Tip
alaninda geligsmeler ile tarih boyunca makro ¢aptan mikro ¢apa kadar tanimlara sahip olan kanserlere
yine bu o6zellikleri g6z 6niinde bulundurularak gesitli tedavi segenekleri gelistirilmistir. Bu segenekler
arasinda kemoterapi, radyoterapi, cerrahi tedavi ve immiinoterapi bulunmaktadir (Baykara, 2016).

Kanserde Tedavi Yontemleri

Kemoterapi; hedeflenen bolgenin proliferasyonunda azalma-durma ve hiicre oliimlerinin
gerceklesmesi igin bazi ilaglarin kullamlmasi esasina dayanir. flaclar viicut bosluklari, agiz ve damar
icinden viicuda verilir. Bu uygulama yollar1 hastanin ve kanserin durumuna gore segilir. Damar ici
uygulamalarda enfeksiyon, emboli, flebit, ekstravazasyon ve infiltrasyon gibi komplikasyonlar
olusabilir (Artuk Ugar ve Arikan, 2019; Ozkaraman ve Yesilbakan, 2014). Oral uygulamalarda ise,
primer mukozal bariyer bozularak oral mukozit sekillenir. Bunun sonucu olarak da ¢igneme ve yutma
fonksiyonlarinda azalma, ses kisiklig1 ve konusma gii¢liigii meydana gelir (Citlak ve Kapucu, 2015).

Radyoterapi; hedeflenen bolgeye gonderilen 1sinlarin o bolgedeki tiimoral olusuma maksimum
seviyede, saglikli hiicrelere ise minimum seviyede etki etmesi istenen bir yontemdir (Torun, 2021).
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Fakat saglikli hiicrelerin de hasar gormesi s6z konusudur. Bunun yaninda radyoterapi uygulanan
bolgelerde agr1, dem, kizariklik, fonksiyon kaybi1 ve 1s1 artis1 da yan etkiler arasindadir (inel, 2018).

Tiimoriin yapisina ve biiylikliigiine gore direkt rezeksiyon veya indirekt olarak kemoterapi ve
radyoterapinin tiimorii kiigiiltme etkisinden faydalanilip total veya parsiyal rezeksiyonlarin yapilmasi
cerrahi islemler ile miimkiin olabilmektedir (Karaman ve ark., 2008). Cerrahi tedavide invazif durumun
iyi tespit edilmesi gereklidir ve bu konuda goriintiileme tekniklerinin 6nemi ortaya ¢ikmaktadir (Tiirkay,
2018). Timoral olusumun bolgeden alinmasi hem basiy1 azaltir hem de o bolgedeki anjiyogenezlerin
etkilerini ortadan kaldirir. Ancak kitle ve ¢evresinin rezeksiyonu o bolgede hipotrofilere, hipolazilere,
atrofilere ve doku-organ kayiplarina sebep olabilir. Ayrica bu uygulamalarda manipiilasyon yeteneginin
onemli oldugu vurgulanmaktadir.

Immunoterapilerde tiimdral olusum direkt hedeflenmez. Viicutta sitotoksisite aktivasyonunu
immun sistem vasitasiyla aktif etmeye calisirlar ki bu yontem kemoterapi, radyoterapi ve cerrahi
tedavilere kars1 saglikli hiicrelerin zarar gérmemesi agisindan bir Gstiinliik saglar (Tosun ve ark., 2021).
Fakat bu yontemde de uyusukluk, yorgunluk, ishal ve kolit gibi yan etkiler goriilmektedir (Koca ve ark.,
2022).

Uygulanan bu tedavilerin sonuglart kisiden kisiye degisiklik gostermektedir. Ayrica bu tedavi
yaklagimlarinin avantajlari ile birlikte dezavantajlarinin olmasi destekleyici programlarin ortaya ¢ikmasi
gerekliligini kanitlamistir. Destekleyici programlar arasinda basit ve komplike egzersizler dikkat
cekmektedir (Tanik ve Giirsan, 2022). Fiziksel aktiviteler, hem kardiyak ve kas kapasitelerini
arttirmalar1 hem de bagisiklik sistemini yiikseltmeleri nedeniyle fizyoloji ve psikoloji agisindan olumlu
sonuglar dogurmaktadir (Usgu ve Ozbudak, 2022). Egzersizler hipertansiyon, obezite, kanser, demans
ve depresyon gibi bir¢ok hastali§a olumlu katkilar saglamaktadir (Ardig, 2014).

Kanser Tedavisi Siirecinde ve Sonrasinda Fiziksel Egzersizin Etkisi

Egzersizin, kanser de dahil olmak iizere ¢ok sayida hastalik durumunu 6nleme veya inhibe etme
kapasitesine sahip organizma, doku, hiicresel ve molekiiler seviyelerde homeostazi koruyan ve eski
haline getiren prototipik bir strateji oldugu ifade edilmektedir (Koelwyn et al., 2020). Kanserde
metabolik ve immiin diizensizligin etkili bir sekilde hedeflenmesi, 6nemli bir kesif ve terapotik calisma
alanidir. Bugiine kadar yapilan ¢alismalar ¢ogunlukla, tek bir diizenleyici ag igindeki tek molekiilleri
hedef alan klasik paradigmay1 benimsemistir. Molekiiller, daha biiylik diizenleyici aglar ve biitlinlestirici
sistemler olusturmak iizere etkilesime giren yollar icinde calistiklarindan, birden fazla diizenleme
kapasitesine sahip tamamlayici stratejiler, alternatif, daha etkili bir terapdtik yaklagimi temsil eder.
Saglig1 veya kardiyorespiratuar zindeligi iyilestirme amaciyla yapilandirilmis, tekrarlanan ve amagli
fiziksel aktivite olarak tanimlanan egzersiz, bu amacin en etkili stratejilerinden biridir. Gozlemsel
veriler, egzersizin baz1 kati timorlerde niiks riskinin yani sira ¢oklu kanser tiirlerinin birincil riskini
azaltabilecegini diislindiirmektedir. Klinik dncesi ¢aligmalar, coklu kanser modellerinde egzersize bagh
timor olusumu inhibisyonunun biyolojik olarak makul oldugunu dogrulamaktadir (Koelwyn et al.,
2020).

Kanser olusumun 6nlenmesi kadar kanser tedavileri sonrasinda bireylerin iyilesme siireci de
onemlidir. Bu iyi olma siirecleri igerisinde egzersiz ve fiziksel aktivitelerin iyi olma hali {izerine yapilan
aragtirmalar bu yiizden kiymetlidir. Ornegin bir ¢alismada bag-boyun kanseri (BBK) tedavileri
sonrasinda egzersizin olumlu etkileri izerinde durulmustur. Agresif tedavi rejimleri, timor kontroliinii
saglamada ve hastalari iyilestirmede etkilidir, ancak agiz kurulugu, mukozit ve yutma giigliigii gibi ciddi
yan etkilere de neden olur. Bu hastalarda tiimor biiylimesine bagli yeme zorluklari, ortaya ¢ikan
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semptomlardan biridir. Sasirtici olmayan bir sekilde, timdriin zorluklari, diyet alimini tehlikeye atan
tedavinin yan etkileri ile arttiginda, bircok hasta kas kaybi ile birlikte istemsiz bir sekilde kilo kayb1
yasar. Kas kaybi, kas fonksiyonunu etkileyebilir ve gii¢ kaybina, yorgunlugun artmasina ve yasam
kalitesinin diismesine neden olabilir. Fiziksel egzersiz, kas katabolizmasin1 azaltma ve anabolizmi
artirma potansiyeline sahip stratejilerden biridir. BBK’li hastalar i¢in, egzersiz miidahaleleri birkag pilot
caligmada test edilmistir ve uygulanabilir, giivenli oldugu ve viicut kompozisyonu, fiziksel fonksiyon,
yasam kalitesi ve yorgunluk yonetimi iizerinde potansiyel etkisi oldugu gosterilmistir (Bye et al., 2020).

Geleneksel tedaviler alan kanserli hastalarin tedavilere bagli yorgunlugu gidermek i¢in daha fazla
dinlenmeleri gerektigi diisiiniilmektedir ancak bu, fiziksel egzersizin kansere bagli yorgunlugu
azaltabilecegi goriisiine ters diigmektedir. Aslinda arastirmalar, kemoterapi sirasinda fiziksel egzersizin
kansere bagli yorgunlugu onemli Olciide azaltabildigini ve fiziksel egzersiz ve direng antremani
kemoterapinin neden oldugu lenfédemi 6nleyebildigini ve bdylece sinir ajanlarinin neden oldugu hasari
dengeleyebildigini gostermektedir (Schmielau et al., 2017).

Hojman ve ark. (2018) calismalarinda egzersizin, tiimore 6zgi faktorler tizerinde dogrudan etki
ettigini ve tim viicut egzersiz etkileri ile etkilesim halinde oldugunu, kansere bagli yan etkilerin
hafifletilmesi ve kansere karsi tedavi etkinliginin iyilestirilmesi yoluyla kanser ilerlemesini kontrol
etmede etkin bir role sahip oldugunu ifade etmislerdir. Bu anlayis ise, kanser tedavi stratejilerinde
degisikliklere yol agabileceginden, bu bulgularin genis kapsamli toplumsal etkileri oldugunu ileri
stirmiiglerdir (Hojman et al., 2018). Kanser hastalari, taninin kondugu andan itibaren kanser siireci
boyunca, potansiyel olumsuz prognostik etkiye sahip birbiriyle iliskili sayisiz patofizyolojik etkiye
maruz kalirlar. Yeni tan1 almis kanser hastalarinda 6nceden var olan komorbiditeler, kotii kondisyon ve
metabolik bozukluklar sik goriilmektedir ve bu durumlar olumsuz prognostik faktorler olusturur.
Onemli kas kiitlesi kayb1 (sarkopeni/kaseksi), metabolik diizensizlikler ve depresyon, kanserle ilgili en
yaygin ve ciddi semptomlar arasindadir ve bozulmus prognozla giiclii bir sekilde iliskilidir. Yine de
ortaya ¢ikan kanitlar, bu kosullarin egzersiz ile hedeflenebilecegini diisiindiirmektedir (Hojman et al.,
2018). Kas erimesinin esas olarak antikanser tedavisinden kaynaklandigi bilinmektedir. Cesitli
kemoterapi rejimlerinin, tedaviye bagli anoreksi, fiziksel hareketsizlik ve ubikuitin ligazlar1 Atrogin-1
ve MuRF gibi faktorler dahil olmak iizere kas protein yikiminin dogrudan indiiklenmesinin bir
kombinasyonu yoluyla 6nemli kas kaybina neden oldugu bilinmektedir. Farelerde, tekerlek kosusunun,
zayiflatilmig kas i¢i protein bozulmasi ve sistemik iltihaplanma ile iligkili olan sisplatin kaynakli kas
kaybini 6nledigi gosterilmistir (Hojman et al., 2018). Meme kanseri tedavisi sirasinda, tedavinin neden
oldugu kalp toksisitesine karsi koruma saglayabildigi i¢in planl fiziksel aktivite onerilmektedir (Wang
ve Zhou, 2021).

Egzersiz ve protein destegi, koti huylu tiimorlerin 6n kaseksi asamasinda rahatlama
saglayabilmektedir, ¢iinkii amino asit uyarimi ve protein sentez direncini diigiirmekte, boylece kas
kiitlesini ve giictinii arttirmaktadir (Antoun ve Raynard, 2018). Benzer sekilde, prostat kanseri igin
fiziksel egzersiz, androjen yoksunlugu tedavisinin neden oldugu olumsuz reaksiyonlari iyilestirebilir.
Egzersiz recetesi, kas kaybinin neden oldugu insiilin direncini ve metabolik sendromun yani sira artan
kardiyovaskiiler olay riskini hafifletebilir. Aerobik antremani, progresif direng antremani ve kontrol
antremanini iceren multimodal egzersiz, bilissel diisiis gibi androjen yoksunlugu tedavisi ile tedavinin
olumsuz etkilerini azaltabilir. Klinik deneyimlerden, prostat kanseri i¢in androjen yoksunlugu
tedavisinin, viicut yaginin birikmesiyle es zamanli olarak belirgin kas kiitlesi kaybina neden oldugu
bilinmektedir. Bu hastalarda yapilan ¢ok sayida egzersiz miidahale ¢alismasi, egzersizin adipozite ve
insiilin duyarlilig1 lizerinde faydali etkileri oldugunu géstermektedir. Buna karsilik, kas tepkisi olduk¢a
degiskendir, prostat kanseri hastalar1 kas kiitlesinde biiyiik adaptasyonlar gosterirken, digerleri
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minimum tepkiye sahiptir. Antremana verilen bu olduk¢a bireysel kas tepkilerinin arkasindaki
mekanizmalar hentiz belirlenebilmis degildir (Hojman et al., 2018).

Courneya ve ark (2013) tarafindan Kanada’da yapilan tedavi yontemi olarak egzersizi igeren ¢ok
merkezli klinik bir arastirmada, meme kanserli 301 kemoterapi hastasi; yiiksek egzersiz (yaklasik 1 saat
aerobik), standart (yarim saat aerobik) ve gii¢ antremani ve aerobikten olusan 1 saatlik egzersize katilan
birlesik bir gruptan olusan 3 gruba ayrilmistir. Arastirmada, birlesik grup i¢in egzersiz miidahalesinin
faydalarimin daha fazla oldugu ve kas giiclinliin diger 2 gruptan onemli 6l¢iide daha iyi oldugu
gosterilmistir. Standart grubuyla karsilastirildiginda, birlesik gruptaki endokrin semptomlar 6nemli
Olciide iyilesirken, yiiksek egzersiz grubu icin egzersiz miidahalesinin, endokrin semptomlarinda
iyilesme dahil olmak iizere meme kanserinde ¢ok yonlii olumlu etkiler gdsterdigi rapor edilmistir.
Arastirmacilar meme kanseri kemoterapisi sirasinda daha yiiksek hacimde aerobik veya kombine
egzersiz yapilmasinin giivenilir oldugunu ifade ederek hastalik siirecinin egzersiz yardimi ile fiziksel
islevdeki diigiislerin ve/veya kotlilesen semptomlarin standart protokolden daha iyi yonetilebilecegi
seklinde yorumlamuslardir (Courneya et al., 2013).

Fiziksel egzersiz, prostat kanseri ve meme kanserinde endokrin tedavisinin neden oldugu bilissel
islevi, kas kiitlesini, kemik kiitlesini ve kardiyak toksisiteyi dnemli lgilide iyilestirebilen oksidatif stresi
iyilestirerek ve hormon stimiilasyonunu azaltarak kanser tedavisine bagli yorgunlugu iyilestirebilir.
Egzersiz ayn1 zamanda iskelet kasindaki tiimor hiicrelerinin apoptozisini de indiikleyebilir. Caligmalar,
kemoterapiden sonra farelerin kaslarinin agikca atrofik oldugunu ve egzersizin, ilaglarin neden oldugu
otofajiyi veya mitoz boliinmeyi ve mitokondriyal islevi eski haline getirerek elde edilebilecek kas
azalmasini engelleyebilecegini gdstermistir. iskelet kas, fiziksel aktivite sirasinda miyojenik IL-6 iiretir.
Timor nekroz faktori a'nin (TNF- a) aktivitesini ve iiretimini azaltabilen egzersiz siireci; bu arada, IL-
6 kanserin neden oldugu yorgunlugu hafifletir. Fare modellerinde ve kolon kanserli insan hastalarda,
diizenli egzersiz iskelet kasini salgilanan secreted protein acidic and cysteine rich (asidik ve sisteinden
zengin protein =SPARC) {iiretmesi icin indiikler, kaspaz-3'iin boliinmesini arttirir ve kaspaz-8, hiicre
apoptozunu uyararak kolon kanserini engeller. Egzersiz, insiilin bliyiime faktorii salgilanmasini
diizenleyebilir, Akt ve mTOR gecis yollarin1 hedefleyebilir, iskelet kas1 IL-6 aktivitesini diizenleyebilir
ve mitokondriyal fonksiyonu iyilestirebilir, bunlarin tiimii kanser hiicresi proliferasyonunu inhibe
edebilir ve apoptozu indiikleyebilir. Egzersizin kanser hiicresi ¢cogalmasini engelledigi ve apoptozu
indiikledigi mekanizmalarin bazilar1 Sekil 1°de 6zetlenmistir (Wang ve Zhou, 2021).

Fiziksel egzersizin kanser tedavisi iizerindeki etkileri
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Sekil 1. Fiziksel egzersizin kanser tedavilerinin yan etkilerinin azaltiimas: ve kanser tedavisinin

iyilestirici etkilerinin arttirilmasi tizerindeki rolleri (Wang ve Zhou, 2021'den uyarlanmustir).
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Kemoterapi tedavisi alan kanser hastalarinda progresif gevseme egzersizleri ve yonlendirilmis
imgelem pratiginin uygulandig 70 kisilik (35 hasta, 35 kontrol) denek grubunda halsizlik, depresyon
hali, uyuma giicliigii, bulant1 ve kusma semptomlarinin azaligi belirlenmistir. Yapilan bu caligma ile
hastanin bilissel ilgisi farkli bir noktaya cekilerek bulanti ve kusma kosullanmalarindan uzaklastirilmis
ve caresizlik hissi azaltilmistir (Dolu Kubilay ve Ergiiney, 2020).

Meme kanseri kemoterapisinde uzun dénemde ciddi kardiyak problemlerin olustugu bilinmektedir.
Yapilan bir calismada egzersizin meme kanserindeki olumlu etkinlerinin arastirilmasi i¢in 32 kadin
hasta rastgele egzersiz yapan ve kontrol grubu olarak se¢ilmistir. Orta ve yiiksek yogunluklu aerobik ve
dayaniklilik egzersizlerin kardiyak fonksiyonlarda olumlu etkilerinin oldugu saptanmistir (Chung et al.,
2022).

Giindogdu (2019) nefes egzersizlerinin iki farkli yontemle uygulandigi radyoterapi tedavisi devam
eden toplam 60 meme kanseri hastanin (Kontrol:20, Pranayama:20, Derin nefes egzersizi: 20) uyku
kalitesi ve yorgunluk tizerine doktora g¢aligsmast yiiriitmiistiir. Bu ¢alismada; radyoterapinin 4.haftasinda
pranamayamanin uykusuzlugu, derin nefes egzersizinin ise yorgunlugu azalttigi belirlenmistir. Bu
sonuclar ile radyoterapi sonrasi yorgunluk ve uykusuzluk durumlari igin bu egzersizlerin bakim
uygulamalar1 protokolleri arasina almasinin olumlu sonuglar dogurabileceginden bahsedilmistir
(Giindogdu, 2019).

Prostat kanserli hastalarda radyoterapi uygulamasindan sonra Kegel egzersizlerinin fekal
inkontinans (FI) ve iiriner inkontinansi (UI) iizerine yapilan ¢alismada miidahale ve kontrol gruplar
olusturulmustur. 4 haftalik egzersiz uygulamasi sonunda Fi gériilmemesine ragmen, miidahalede %10
kontrolde %13,3 oraninda birinci derece Ul goriilmiistiir. Egzersizlerin ilk 8 haftasindan sonra elde
edilen sonuglara gore ise kontrolde %6,7 ikinci derece Ul, %10 birinci derece Ul, miidahalede ise %3,3
ikinci derece Ul gdzlemlenmistir. Sonug olarak kegel egzersizlerinin uygulandigi miidahale gruplarinda
Ul oraninin daha az gelistigi kamtlanmustir (Urvaylioglu, 2019)

Literatiirde yapilan bir calismada 1 ay boyunca haftada 3 giin pulmoner rehabilitasyon uygulanan
hastalarda dispnenin azaldig1 saptanmugtir (Satar, 2019).

Lobektomi gegirmis akciger kanseri hastalarinda kas giicii, kardiyorespirutuar fonksiyon ve yasam
kalitesi lizerindeki 12 haftalik egzersizin etkinligini belirlemek ve lobektomi gecirmis akciger kanseri
hastalarinin  egzersiz yanitin1 diger tiim kanserlere sahip kanser hastalar1 popiilasyonuyla
karsilastirilmasi {izerine bir ¢aligsma yiirtitiilmiistiir. Lobektomi gecirmis akciger kanseri hastalar1 (LOB,
n = 9), diger tiim kanserlere yakalanmig olanlar (AOC, n = 201)’a dayaniklilik antremani, denge
antremani, aerobik antreman ve esneklik antremani belirli siirelerde uygulanmistir. Her iki grupta da
VO2 yorgunluk, yasam kalitesi ve kas giiciinde olumlu etkiler goriilmiistiir. Ayrica AOC grubunda
depresyon tizerine pozitif etkinin LOB grubundan fazla oldugu anlasilmistir (Harman ve ark., 2021).

Kolorektal, meme ve prostat kanserli yaslar1 ortalama 73 olan 642 hasta ile yapilan diizenli egzersiz
yapilan ¢alismada viicut yiizey indeksinin azaldigi, yasam kalitesinin arttig1 ve fiziksel fonksiyonlarin
diizeldigi gésterilmistir (Demircioglu ve Bilgin, 2017).

Insanlarda mutluluk ve seving gibi olumlu duygular kahkaha ile hayat bulur. Nefes egzersizlerinin
ve gevsemenin sentezi sonucu kahkaha yogasi karsimiza ¢ikar. Kahkaha yogasiin etki mekanizmasi
tam anlagilabilmis olmasa da kanserli hastalarda stres diizeyi, anksiyete ve depresyon iizerinde etkisinin
arastirildigi bir ¢alismada kontrol grubunun miidahale grubuna kiyasla stres diizeyi, anksiyete ve
depresyon skorlamasinin yiiksek oldugu goriilmiistiir (Ozer ve Ates, 2021).
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Mevcut literatiir ¢alismalari, genel olarak kanser hastalarinda diizenli egzersiz yapmanin hastalarin
yasam kalitelerini, egzersiz kapasitelerini ve fiziksel gii¢lerini olumlu yonde etkiledigini gostermektedir.
Burada dikkat edilmesi gereken en 6nemli konu hastalar egzersiz yapmadan 6nce mutlaka hekimlerine
danigmalidir. Her kanser hastasina egzersiz uygun olmayabilir. Ozellikle, kanserli hastalar icin egzersiz
programi hazirlanirken ¢ok daha fazla dikkat edilmesi ve egzersiz yapilacak ise mutlaka doktor
kontroliinde yapilmasi gerekir. Egzersizin kanser hastalarinda etkili ve gilivenli olmasi i¢in regete
edilmesi ve bes ayri kriteri igermesi gerekir: 1) Bireyin durumu, 2) Egzersizin tiirli, 3) Egzersizin
yogunlugu, 4) Egzersiz siklig1 ve 5) Egzersiz siiresi. Egzersiz Onerileri oncelikle hastanin hekimine
danisarak, her hastaya 6zel bir sekilde diizenlenmelidir.

SONUC

Sonug olarak, orta yogunlukta egzersiz kanser biiyiimesini ve metastazin1 engelleyebilir, kanser
tedavisinden kaynaklanan yan etkileri, hastalarin tedaviye toleranslarimi ve yasam kalitelerini
iyilestirebilir. Olumlu etkilerinin yam sira, diger hastaliklarin tedavisinde ve 0Ozel kanserlerin
heterojenitesinde egzersiz biiyilk deger tasimaktadir. Bu nedenle, kanser hastalar1 sadece genel
sagliklarim iyilestirdigi i¢in egzersiz yapmamalidir. Bu hastalara ayni1 zamanda kanser ilerlemesini ve
olusumunu engellemek, kanser karsiti tedavi etkinligini artirmak ve kansere bagl tedavilerin yan
etkilerini iyilestirmek i¢in hedefe yonelik bir yaklasim olarak egzersiz uygulanmalidir. Eger egzersiz
dogrudan anti-kanser etkileri sagliyorsa, egzersizin kanser hastalar1 i¢in cerrahiden radyoterapiye,
kemoterapiye, immiinoterapiye ve muhtemelen diger tedavi yontemlerine kadar standart tedavilere dahil
edilmesi bu hastalikla miicadelede olmazsa olmaz faktorlerden biri olarak yer almalidir. Bu nedenle
“egzersiz-kanser-kanser tedavisinin yan etkileri” tiggeninin daha iyi anlagilabilmesi igin bu konudaki
caligmalarin sayisinin artirilmasina ve 6zellikle farkli yogunluklarda yapilacak egzersizlerin etkilerinin
aragtirilmasina ihtiyag vardir.
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Husamettin KAYA! & Cagri OZDENK?

OZET

Amag: Diisiik yogunluklu egzersiz sirasinda substrat oksidasyonundaki metabolik degisimleri
degerlendirmeyi ve saglikli erkek deneklerde yag ve karbonhidrat yakimlarinin enerji iiretimine
katkisini analiz etmeyi amagladik.

Materyal ve Metod: Bu c¢aligmaya toplam 12 saglikli erkek katildi. Her denek baslangigta
maksimum egzersiz testi gerceklestirdi. Daha sonra her denek 30 dakikalik bir siire boyunca
maksimum egzersiz kapasitesinin %40-45'inde sabit bir yiik egzersizi yapti. Egzersiz sirasinda
dencklerin yag ve karbonhidrat oksidasyonu, solunum gazi degisim formiilii igin standart
stokiyometrik denklemler kullanilarak hesaplandi.

Bulgular: Solunum katsayis1 (RQ) test sonunda 0.93£0.001'den 0.92+0.001'e 6nemli dlgiide
azaldi. Test sonunda yag oksidasyonunda 1.5124+0.04 gr'dan 1.958+0.03 gr'a anlamli bir artig
(%29) vardr (p<0.05), ancak karbonhidrat oksidasyonunda 6.935+0.06 gr'dan 6.608+0.04 gr'a
(p<0.05) 6nemli bir diisiis (-%4.7).

Sonug: Artan yag oksidasyonu, obezite hastalarinda diigiik ve orta siddette egzersiz yogunlugunun
o6nemli bir yol olarak kullanilabilecegini gdsterebilir.

Anahtar Kelimeler: Egzersiz, Yag Oksidasyonu, Anaerobik Esik, Karbonhidrat Oksidasyonu

ABSTRACT

Aim: We intended to evaluate metabolic shifts in substrate oxidation during low intensity exercise
and analyse the contribution of fat and carbohydrate oxidations to energy production in healthy
male subjects.

Material and Method: Total of 12 healthy male participated to this study. Each subjects initially
performed maximal exercise test. Then each subjects performed a constant load exercise at their
40-45% of maximal exercise capacity for a period of 30 min. During exercise, the subjects’ fat and
carbohydrate oxidation was calculated using standard stoichiometric equations for respiratory gas
exchange formula.

Results: Respiratory Quotient (RQ) decreased significantly in from 0.93+0.001 to 0.92+0.001 at
the end of test. There was a significant increase (29%) in fat oxidation from 1.512+0.04 gr to
1.958+0.03 gr at the end of the test (p<0.05) but significant decrease in carbohydrate oxidation (-
4.7%) from 6.935+0.06 gr to 6.608+0.04 gr at the end of the test (p<0.05).

Conclussion: In conclusion, increasing amount of fat oxidation may indicate that the low to
moderate exercise intensity can be used as an important way in patients with obesity.

Keywords: Exercise, Fat Oxidation, Anaerobic Threshold, Carbohydrate Oxidation
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INTRODUCTION

The human energy balance at rest and during exercise at the various intensities is a complex
phenomenon (Hargreave and Spriet, 2018). Aerobic exercise is known to be essential tool used in
regulation of energy balance and prevents body weight increase (Ozcelik et al 2015). Exercise has great
stimulatory impact on body metabolic system activity. Exercise induced muscle activity is accompanied
with an increased substrate utilisation. During exercise, fat and carbohydrate oxidations promotes
increased energy demands. Optimal substrate availability and their rates of oxidations during various
type of physical activity are highly important for performing targeted activity. The exercise intensity is
one of the important determinant factor for oxidation of fat and carbohydrate (Ugras et al, 2020 and
Brun et al 2022). During progressively increasing work rate exercise, carbohydrate oxidation becomes
dominant compared to fat oxidation with increasing work load (Colak & Ozgelik, 2002). Importantly,
an impairment of fat and carbohydrate oxidations may have been associated with development of obesity
and type Il diabetes (Corpeleijn et al., 2009).

The exercise workloads at/or above the lactate threshold which represents moderate and heavy
intensity, are generally chosen for clinicians or scientist for health related situations (Whipp, 1994 and
Ugras ve Ozcelik, 2021). However, the physical activity in humans’ daily life is frequently occurs in
low level intensity. Any significant role of low level of exercise intensity on energy expenditure,
substrate utilisation, and behaviour of fat to carbohydrate oxidations is not widely known.

The main objective of the present study was to gain insight into the energy consumption, metabolic
shift in substrate oxidation during low intensity exercise and evaluate the contribution of fat and
carbohydrate oxidations to energy production in healthy male subjects.

MATERIAL AND METHOD

Total of 12 healthy male subjects (22.4+0.4 yr, 1.82+0.01 m, 76.3+1.3 kg,) were participated to this
study. Each subjects gave a signed written informed consents which were approved by the local ethical
committee. The subjects were all in normal body mass index and averaged 23+0.3 kg/m2. Body
composition analysis was performed using foot-to food bioelectrical impedance analysis (Ugras, 2020).
They were all free of any disease in metabolic, cardiac, respiratory systems. They were non-smokers
and taking no alcohol or medication. All subjects performed an incremental exercise test with a 15
W/min work increments until exhaustion on a cycle ergometer to estimate lactate threshold (Whipp et
al, 1981). Lactate threshold was estimated using standard V-slope (Beaver et al, 1986) and other
conventional methods based on ventilator and pulmonary gas exchange parameters (Ozcelik ve
Kelestimur, 2004). During the onset of study, the subjects’ ventilation was controlled carefully to avoid
pseudo-threshold (Ozcelik et al., 1999). Than each subjects performed a constant load exercise test work
load below the lactate threshold and associated between 40-45% of maximal exercise capacity for a 30
min period. The subjects heart parameters were followed beat-by-beat with a 12 lead ECG. During
exercise, ventilatory and pulmonary gas exchange parameters were evaluated breath-by breath using
metabolic gas analyser. During exercise, the subjects’ fat and carbohydrate oxidation was calculated
using standard stoichiometric equations for respiratory gas exchange formula (Frayn, 1983). Linear
regression analyses were carried out between the change between substrate oxidation and exercise time.
Paired t-test was used to analyse data changes during each five-minute period. P<0.05 as accepted as
statistically significance.
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RESULTS

The subjects maximal exercise capacity and work load at the lactate threshold (mean+SE) was
found to be 208+6 W and 120.5+5 W, respectively. Lactate threshold occurred at approximately 57.7+1
% of maximal exercise capacity. Each subjects performed a constant load exercise tests with a low
intensity averaged 88.5+2 W and associated with 42.5+0.2% of maximal exercise capacity. The work
load for each kg of body weight at the maximal exercise and at the low intensity was 2.736+0.11 W/kg
and 1.177+0.04 W/kg, respectively.

Respiratory Quotient (RQ) response to the low intensity constant load exercise test is shown in
figure 1. The low intensity exercise caused significant decrease in RQ from 0.93+0.001 after 4 min of
test to 0.92+0.001 at the end of test. The correlation between RQ during exercise have shown a negative
linear decreases (R=0.76903, p<0.0001).
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Figure 1. The mean (+SE) values of respiratory quotient during exercise

Table 1. The mean (SE) amount of fat and carbohydrate oxidation in response to each 5 minutes’
period of exercise.)

Fat Oxidation (gr) CHO oxidation (gr)
5-10 min 1.512+0.04 6.935+0.06
10-15 min 1.573+0.08 (4%) 6.914+0.08 8 (-0.3%)
15-20 min 1.746+0,04 (15%) 6.735+0.02 (-2.88%)
20-25 min 1.845+0.04 (22%) 6.622+0.05 (-4.5%)
25-30 min 1.958+0.03 (29%) 6.6080.04 (-4.7%)

During exercise percent change of fat and carbohydrate oxidations were presented in figure 2. There
was a significant increase (29%) in fat oxidation from 1.512+0.04 gr to 1.958+0.03 gr at the end of the
test (p<0.05). In contrast to fat oxidation, there was significant decrease in carbohydrate oxidation (-
4.7%) from 6.935+0.06 gr to 6.608+0.04 gr at the end of the test (p<0.05). Fat oxidation rates increased
from 21+0.6 % to 27+0.5 % onset of test and end of test. In contrast CHO rates decreased 79+0.6% to
7340.5%.
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Figure 2. The mean values of percent of carbohydrate (upper graph) and fat (lower graph) oxidations

during exercise.

As shown in figure 3, during exercise, fat to carbohydrate oxidation ratio increased linearly
(R=0.81765, p<0.0001).
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Figure 3. Fat to carbohydrate ratio during constant load exercise test

DISCUSSION AND CONCLUSION

The energy balance and substrate oxidation at rest and at the various levels of exercise intensity is
a complex phenomenon. It is difficult to conclude effective exercise intensity on optimal rate of fat and
carbohydrate oxidations and improvement of cardiorespiratory fitness in subjects with different body
weight and composition (O'Donoghue et al 2021). The main finding in this study in which substrate
oxidation rates and amount were examined during low intensity exercise, was that 29% more fat
oxidation observed while decrease of -4.7% in carbohydrate oxidation (Ugras ve Ozgelik, 2019).
Interestingly, in our study it was observed that low intensity exercise led to increased fat oxidation rates
and the contribution of carbohydrate to energy expenditure decreased even during low intensity exercise.
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It has been shown that low intensity exercise caused more fat oxidation rate compared to high intensity
exercise in subjects with obesity (Van Aggel-Leijssen et al., 2001 and Lazzer et al 2011).

In other study, significantly increase in fat oxidation rates at the work load corresponded to the
lactate threshold has been shown (Ozdenk ve Ugur 2021). It is known that exercise induced increased
energy demands is accompanied with altered rate of fat and carbohydrate oxidations. However, a marked
decrease in fat oxidation during hypoxic exercise has been shown (Ozcelik et al., 2003).

The study performed in obese women showed that exercise intensity corresponded to anaerobic
threshold increases fat loss and improve body composition (Ozcelik et al., 2006 and Zak-Golab et al.,
2010). In addition, it has been shown that exercise intensity in the region between anaerobic threshold
to respiratory compensation point causes higher amount of fat oxidation (Ugras et al., 2020).

In this study, the participants were sedentary subjects with normal body composition and averaged
exercise capacity at the lactate threshold and at maximal exercise capacity (Ozcelik et al., 2004). Our
data obtained in sedentary subjects show significance inverse relationships between amount of fat and
carbohydrate oxidations across the range of exercise period (Figure 3).

It has been shown that low physical activity in daily life significantly contributes to increased
energy consumption with 2-4 times higher than at rest (Calonne, et al., 2021). During low to moderate
intensity exercise, a shift from carbohydrate to fat oxidation, as determined from decrease in RQ levels,
occurred with increasing exercise time (Figure 1). The low intensity exercise induced shifts in
mitochondrial and peroxisomal metabolism could be explain this observation in substrate shift (Fuller
et al., 2019). Aerobic exercise may also cause an increase in energy consumption via affecting energy
regulatory hormones of irisin and nesfatin-1 (Ugras ve Dalkilic 2021 and Ozdenk ve Kurudirek 2021).
Thus, daily physical activity with a low to moderate intensity may also provide beneficially acceptable
rate of fat oxidation.

Increasing amount of fat oxidation may indicate that the low to moderate exercise intensity can be
used as an important way in patients with obesity.
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ABSTRACT

Aim: The aim of this study is to examine the relationship between leg strength and racing performance of elite
alpine skiers.

Material and Method: The scope of our research consisted of elite alpine skiers (n=33) aged between 16-33,
competing in clubs affiliated to the Turkish Ski Federation. National team athletes with a mean age of
21.52+4.62 years and/or 25 male and 8 female skiers skiing in the A1 Ski League voluntarily participated in
our study. The leg strength of the participants was determined by performing the Vertical Jump test with the
NewTest Powertimer PC 2.0 device.

Results: In our study; in a positive direction between age and jump, leg strength and competition speed; A
negative correlation was found between the duration of the competition (p<0.05). A positive relationship was
found between height, jump and leg strength, and a negative relationship between competition time (p<0.05).
There was a positive relationship between weight and jump, leg strength and competition speed, and a negative
relationship between competition time (p<0.05). In the evaluation of leg strength, it was observed that there
was a positive significance between leg strength and competition speed (p<0.05). In addition, it was determined
that there was a negative correlation (r -0.539) and a positive significance (p<0.05) between the jump height
and leg strength and the duration of the competition.

Conclusion: According to the results of this study, which examined the relationship between leg strength and
racing performance of elite alpine skiers; It can be said that leg strength has a positive effect depending on the
ski training year, contributes significantly to the race results according to the degree obtained, is effective in
the competition speed, and has a great importance in the race performance together with the jump height it
shows parallelism.

Keywords: Alpine Ski, Leg Strength, Strength, Speed.

OZET

Amag: Bu ¢aligmanin amac, elit alp disiplini kayakeilarin bacak giicii ile yaris performanslar iliskisinin
incelenmesidir.

Materyal Metot: Arastrmamizin kapsamini 16-33 yas arasinda, Tirkiye Kayak Federasyonuna bagli
kuliiplerde yarigmakta olan elit alp disiplini kayakg¢ilar (n=33) olusturmustur. Calismamiza yas ortalamasi
21,52+4,62 olan milli takim sporcusu ve/veya Al Kayak Liginde kayak yapan 25 erkek 8 kadin kayake1
goniillii olarak katilmistir. Katilimeilarin bacak giici NewTest Powertimer PC 2,0 cihazi ile Dikey Sigrama
testi yaptirilarak belirlenmistir.

Bulgular: Calismamizda; yas ile sigrama, bacak giicii ve yarisma hiz1 arasinda pozitif yonde; yarisma siiresi
arasinda negatif yonde iliski bulunmustur (p<0,05). Boy ile sigrama ve bacak giicii arasinda pozitif, yarisma
stiresi arasinda ise negatif yonde iliski tespit edilmistir (p<0,05). Kilo ile sigrama, bacak giicii ve yarisma hizi
arasinda pozitif yonde, yarigma siiresi arasinda ise negatif yonde iligki bulunmustur (p<0,05). Bacak giicii ile
ilgili yapilan degerlendirmede bacak giicii ve yarisma hizi arasinda pozitif yonde anlamlilik oldugu
gorilmistir (p<0,05). Ayrica sigrama yiiksekligi ve bacak giicii ile yarigma siiresi arasinda negatif yonde bir
korelasyon (r -0,539) ve pozitif yonde anlamlilik oldugu belirlenmistir (p<0,05).

Sonug: Elit alp disiplini kayak¢ilar bacak giicii ile yarig performanst iligkisinin incelendigi bu ¢aligmanin
sonuglarina gore; bacak giiciiniin kayak antrenman yilina bagl olarak olumlu etkisinin oldugu, elde edilen
dereceye gore yaris sonuglaria onemli katki sagladigi, yarisma hizinda etkili oldugu, paralellik gosterdigi
sigrama yiiksekligi ile birlikte yarig performansinda biiyiik bir 6neme sahip oldugu sdylenebilir.

Anahtar Kelimeler: Alp Didiplini, Bacak Giicii, Giig, Hiz.
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INTRODUCTION

Today, sports and exercise are practiced by millions of people to get rid of stress, increase the
quality of life and improve body fitness (Tas and ark., 2008). In this sense, skiing has become a widely
preferred branch in recent years. At the same time, skiing has increased the importance of its place
among competition sports.

It is known that technique and tactics affect success positively in this sport. The ability to improve
technique and tactics is closely related to the physical characteristics of the skiers. Especially in the
alpine discipline, technical, tactical, and motor features that determine performance should be high level
(White and Johnson, 1993). Alpine skiing is a complex sport that requires special skills (Neumary et al.,
2003).

In recent years, extremely small details have an important place between winning and losing in
sportive competitions. (Bahrke and Morga, 1994). Due to the decisiveness, it plays in achieving success,
research on sports and athletes has gained great importance.

In sports branches with anaerobic content, coordination, agility, balance, speed, and power are the
most important components (Altikdk and Olgiicii, 2012; Crespo and Miley, 1998). Skiing is a high-
level performance sport that includes physical performance features such as balance, agility, speed,
power, and strength and is affected by all these parameters (Hazir and Acgikada, 2010; Jovanovic et al.,
2011; Little and Williams, 2005). Although balance is not among the first concepts that come to mind
when it comes to sports, it has an important place along with agility, which is among the basic features
of sports (Altinkok and Olgiicii, 2012; Kejonen, 2002). Lemmink et al. define agility as the ability to
change direction quickly while maintaining balance without losing speed (Lemmink et al., 2004). The
factor that triggers the change of direction in skiing is that the race gates and the direction changes are
planned in advance. Agility is the most basic performance component that determines the quality of a
skier's high-speed diversion runs, sudden acceleration, and stopping (Reilly et al., 2000).

Agility and speed of change of direction are planned in advance and developed with sport-specific
technical work. The ability to change direction and sudden acceleration is affected by body position.
There is a connection between the body position and the force applied, such as the body leaning forward
when accelerating, the body straightening when decelerating, and the body moving sideways during
vertical displacements. These factors are perfected with training (Young and Farrow, 2006).

Anaerobic performance plays a decisive role in skiing. However, in this determination, the aerobic
performance also plays a role as 10% in the slalom race, 20% in the giant slalom race, 40% in the super
giant slalom race, and 45% in the downhill race (Bompa & Haff, 2009). Anaerobic performance is
affected by many factors. Among these factors, muscle fiber length, leg volume, and muscle mass can
be counted as the characteristics that play a decisive role in the power produced by the muscle under
anaerobic conditions (Armstrong et al., 2001; De Ste Croix et al., 2001; Dore et al., 2001). Studies have
shown that athletes with higher ratios of fast-twitch muscle fiber ratio, muscle mass, muscle cross-
sectional area, leg volume, and leg mass have better anaerobic performance (Shephard et al., 1988;
Staron et al., 2000).

Since there has not been any study on this subject, it is aimed to examine the effect of leg strength
and on race performance of elite alpine skiers.
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MATERIAL AND METHOD

Our study includes Alpine skiers (n=33) between the ages of 16 and 33 racer, racing in clubs of
Turkish Ski Federation. 25 male and 8 female skiers who were national team athletes and/or skiing in
Al Skiing League with an average age of 21,52+4,62 years participated in our study voluntarily. The
purpose of the study was explained one week before the measurements started so that the participants
could demonstrate their peak performance during the tests. In addition, information was given about the
tests and devices to be applied. The priority criterion was the absence of any leg injury due to the tests
to be applied in the persons to be included in the study.

In our research, the following tests were applied respectively. From these tests, the leg strength
test (vertical jump) and body composition and hand, foot, and eye preferences measurements were made
the day before the race, and times and speeds were taken during the race. The protocols of the tests
applied are given below;

Leg strength of the subjects was determined by Vertical Jumping via the NewTest Powertimer
PC 2.0 (Newtest 2000, Newtest Oy, Oulu, Finland).

Before the test, each participant was informed in detail about the test administration. The
participants were given a 10-minute warm-up period, and they were allowed to warm up in the way they
wanted. For the test, participants are given 30 to 60 seconds to recover between each jump in the
NewTest protocol, fixed on the ground. They were told to make vertical jumps with a resting period
between them (Bayraktar, 2006).

Along with the rest intervals, participants were asked to perform five maximal efforts (five
vertical jumps) as recommended by Bal¢itinas et al. (2006), and the average of the values exhibited in
the five trials was accepted as the ideal value. To adapt and avoid injury, the same test was explained
practically before each test, and the test was applied when the participant felt ready. During the whole
test, each participant was informed verbally. In each participant's test, the information about the
participant was entered into the computer program as specified by the Newtest device, and then the
participant was put into practice. For participants who have already prepared for the leg strength test:
on the Newtest platform, arms extended by the side of the trunk; The knee joint range of motion was
900, the hips and chest were flexed, and the knees were asked to jump vertically upwards as much as
possible without making any springing movements (Samuel et al., 2008). At this point, it was stated that
the knees, hips, and chest should be in extension while jumping in order to reach as high as possible.
They were asked to have the same positions during jumping and landing on the platform again. It was
stated to the subjects that they should not move forward, backward, or sideways during the jumps
throughout the test.

Body mass index (BMI) parameters were taken by using a "Seca" brand measuring device for
the body composition of the study participants. It was stated to the subjects that they should go on the
device with bare feet, and at the same time, only shorts should be on the subjects during the
measurement.

The running time and speeds (i.e., the participant's race degree in seconds) was measured at the
race track in the Konakli region of Erzurum Palanddken Ski Center, where the Winter Universiade 2011
organization was previously held, approved by the International Ski Federation (F.1.S), also which
complies with the safety and race committees determined by the Turkish Ski Federation officials. The
runway length is approximately 1040m. The starting altitude is 2870m. The arrival altitude is 2515m.
The running times and speeds of the subjects were determined with the devices provided by Tag Heuer.
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RESULTS
Table 1. Descriptive Characteristics of Subjects
N Minimum Maximum X Ss
Age (Year) 33 14.00 31.00 21.51 4.62
Height (cm) 33 150.00 187.00 169.48 9.53
Weight (kg) 33 41.00 92.00 65.30 13.14
BMI (kg/m?) 33 17.31 29.07 22.58 3.24
Jump (cm) 33 16.70 43.47 27.96 7.09
Leg Strength (W) 33 1131.00 4285.67 2604.41 828.52
Speed (km/h) 33 4417 80.11 69.35 8.17
Time (sec) 33 63.58 108.69 74.89 10.69

In Table 1, the descriptive characteristics of the subjects are indicated. Accordingly, the mean age
of the subjects participating in the study is 21.52+4.62 years, the mean height is 169.48+9.529 cm, the
mean body weight is 65.30+13.13 kg, and the mean body mass index is 22.57+3.24 kg. It was found as
/m2,

Table 2. The Relationship Between Some Physical Characteristics of the Subjects and the Measured

Parameters.
Age Height Weight BMI
PR r 0.404 0.500 0.356 0.150
0 0.020 0.003* 0.042% 0.403
Leg Strength r 0.534 0.758 0.884 0.662
(W) 0 0.001 0.001* 0.001% 0.001*
r 0.496 0.339 0.409 0272
Speed (km/h) D 0.003 0.054 0.018* 0.126
I r -0.607 20412 0411 -0.224
D 0.000 0.017* 0.017* 0211
*p<.05

Table 2 presents the relationship between some physical characteristics of the subjects and other
measured characteristics. Accordingly, there is a positive relationship between age and jump, leg
strength, and competition speed; A negative correlation was found between the duration of the
competition (p<0.05). There was a positive relationship between height, jump and leg strength and a
negative relationship between competition time (p<0.05). There was a positive relationship between
weight and jump, leg strength, and competition speed, and a negative relationship between competition
time (p<0.05). There was a positive correlation between BMI and leg strength (p<0.05).

Table 3. Comparison of Measured Characteristics by Training Year of Ski

n O Ss p Difference
0-5 Year (a) 11 24.82 5.21
6-10 Year (b) 13 27.82 7.06
0.095 -
Jump (€M) 715 Vear (0) 2 30.48 5.63
+16 Year (d) 7 29.85 7.19
0-5 Year () 11 2223.69 738.54
Leg Strength ~ 6-10 Year (b) 13 2463.61 789.41 0.041 a<d*
(W) 11-15 Year (c) 2 3324.16 482.48
+16 Year (d) 7 3258.52 697.34
0-5 Year (a) 11 68.22 6.95
6-10 Year (b) 13 68.31 9.63
km/h 0.465 -
Speed (k/h) - — -1 Vear (0) 2 75.15 2.80
+16Year(d) | 7 71.38 8.24
Time (sec) 0-5 Year (a) 11 78.70 12.28 0.222 -
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6-10 Year (b) 13 75.56 11.26
11-15 Year (c) 2 68.46 3.39
+16 Year (d) 7 69.52 5.28

*p<.05

In Table 3, the analysis of the measured features according to the ski training year is given.
Accordingly, in the leg strength parameter, there was a significant difference between those who have
been training for over 16 years and those who have been training for 0-5 years in favor of those over 16
years (p<0.05). No significant difference was found between the groups in other characteristics (p>0.05).

Table 4. Comparison of Measured Properties With Respect to the Obtained Grade

n Average [ Standard p significant
Deviation difference
1st. (a) 3 35,84 2,51
Jump (cm) 2nd. (b) 13 28,44 7,57 0,074
3th. (c) 17 26,20 6,46
ey ST 1st. () 3 3654,44 318,12
W) 2nd. (b) 13 2678,54 775,56 0,043* a>c
3th. (c) 17 2362,43 797,31
1st. (a) 3 79,35 0,67
Speed (km/h)  2nd. (b) 13 69,62 9,34 0,005* a>c
3th. (c) 17 67,37 6,71
1st. (a) 3 64,07 0,54
Time (sec) 2nd. (b) 13 73,55 11,22 0,005* a<c
3th. (c) 17 77,84 10,07
*p<.05

Table 4 shows the analysis of the measured features according to the grade. Accordingly, significant
differences were found between leg strength, competition speed and competition times, and 1st and 3rd
place degrees. (p<0.05). No significant difference was found between the groups in other characteristics

(p>0.05).

Table 5. The Relationship Between Leg Strength And Jump Height And Competition Performances

Jump Leg Strength
Speed r 0,492 0,540
p 0,004* 0,001*
Time r -0,539 -0,562
p 0,001* 0,001*
*p<.05

Table 5 presents the analysis of the relationship between leg strength and jump height and
competition performances. Accordingly, it was observed that there was a positive correlation between
jump height and leg strength, and competition speed (p<0.05). In addition, it was determined that there
was a negative correlation and positive significance between the jump height and leg strength and the
duration of the competition (p<0.05).

DISCUSSION AND CONCLUSION

Many studies have been carried out in sports that affect or are thought to affect performance.

Balance, leg strength, technical and psychological factors are determinants of performance in alpine
skiing. Looking at the literature, we see that while leg strength was the determining factor at first, many
factors are also involved in performance today. These components, which are included in recent studies,
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have been applied in combinations that can increase performance and their contribution to activity has
been investigated.

In this study, it was tried to determine the components that are thought to affect performance or
play a role in achieving high performance. By examining the studies in the literature, in addition to leg
strength, previously applied research was also evaluated.

In our study, 33 elite skiers who continued their active sports life at the Al league and/or national
team level as of 2014 constituted our study group. Leg strength, lateralization, competition time and
competition speed were measured on these subjects.

In many studies, it has been seen that physical variables directly affect the physical fitness and
performance of the athlete. The physical properties that allow it to move in harmony with the field
conditions and the material used should be at the desired level. At the beginning of physical fitness are
parameters such as height, body weight, body fat percentage, and body mass index (Kabadayi, 2005;
Bostanci, 2009).

Wojtyczek et al., (2014), in their study on 88 alpine skiers, found the mean age of 20.5+0.76 years,
Erickson et al., (2013) the mean age of 25 skiers to be 22.6+4.45 years, Todd et al. et al., (2015) found
the mean age of 75 skiers to be 18.3%1.1 years. Sievénen et al., (2015), in their study on 13 skiers, found
22.9+1.4 years, Zorko et al.; (2015) stated in their research that the average age of the skiers was
23.3343.44 years, and the average age of the year was 23.33+3.44 years.

Wojtyczek et al., (2014), in their study of skiers, the average height was found to be 169+7.73 cm,
Todd et al., (2015) as 174+8.2 cm, Sievénen et al., (2015) found that it was 182+0.08 cm in male skiers
and 169+0.08 cm in female skiers. Zorko et al., (2015) finding the height length of skiers to be 172+0.04
cm in their research, while Brunner et al., (2015) have found it 175.248.8 cm in their study. Looking at
the studies conducted on skiers, it was found that the weight values of our group were higher in some
compared to other research groups, while others were lower (Wojtyczek ve ark., 2014; Sievénen ve ark.,
2015; Zorko ve ark., 2015; Brunner ve ark., 2015; Todd ve ark., 2015).

Wojtyczek et al. (2014) conducted a search on 24 female and 54 male skiers and found that the
mean BMI of the women was 22+1.86 kg/m2, while the mean BMI of the men was 24+2.26 kg/m2.
Todd et al., (2015) researched with 75 elite skiers the mean BMI of the skiers was 22.9+2.2 kg/m2,
Sievdnen et al., (2015) in their study on 9 male and 4 female skiers, the average BMI of men was
24.76+2.8 kg/m2, women BMI averages 23.11£2.1 kg/m2, Zorko et al., (2015) reported the mean BMI
as 21.97£2.5 in their study on skiers.

In our study, it is seen that the age, height, weight and body mass indexes we determined in our
elite alpine athletes are similar to the domestic and foreign literature, as well as being in the normative
range and between international values.

Sports scientists accept leg strength as an important criterion for revealing skiing performance.
Continuity of leg strength is important in building resistance against fatigue. One of the direct methods
used to determine leg strength is the vertical jump test Chu, 1992; Masterson and Brown, 1993; Simsek,
2002).

From the studies in the similar age range; Donti et al. (2014), in their study with artistic and
rhythmic gymnasts with official international experience with the Ergojump contact platform, the
average leg strength was found to be 49.7+0.8 w/kg in male artistic gymnasts, 40.0+1.3 w/kg in female
artistic. Also stated that it was 33.0+9 w/kg in rthythmic gymnasts.

Chamari et al. (2004) determined the leg strength values as 55.1+£5.7 w/kg in their study with the
vertical jump platform in young elite football players. In the evaluations of Krél and Mynarski (2012)
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with the KISTLER 9182C force platform device on Polish Junior National Team biathletes, the jump
height values were found to be 0.381+£0.049 m. Petit et al. (2010) stated that the jump heights of trained
physical education students were in the range of 30-40 cm in their study with Optojump. Ruiter et al.
(2003) found the jump height to be 0.59+0.03 m in the control group and 0.57+0.05 m in the control
group. In studies where reference values are determined; 18-25+2.56 cm with Haynl Elektronik jump
mat for jump height (Rogan et al., 2015), Tsubaki et al. (2016) 40.4+12.3 w/kg with Leonardo
Mechanography Tounsi et al. (2015) expressed it as 0.284+0.04 m with Optojump in 525 participants.

Considering the studies conducted by means of electronic jumping mat in individuals with anterior
cruciate ligament disorders; Laudner et al. (2015), the jump height of individuals with anterior cruciate
ligament disorder was 20.3+5.3 cm, while it was 24.9+6.9 cm in healthy individuals in the control group,
Caswell et al. (2016) reported the jump height as 16.5+£9.3 cm in their study of young American football
players who have been playing for two years.

The leg strength values obtained from our research were found to be within the normal range for
healthy and athletic individuals in the similar age range.

Leg muscles have a very important place in athletes, during exercise and competition, and they play
a big role. During exercise, athletes perform thousands of movements and, like other skeletal muscles,
leg muscles work intensely. Especially during high-intensity exercise, leg muscles are much more active
than at rest. For this reason, leg muscles need a significant amount of metabolic function in order to
continue working efficiently. Strong and durable leg muscles can affect exercise capacity; Because leg
muscle fatigue is delayed or prevented, continuity in strength is ensured. Thus, the force required by the
increased workload will be realized more easily. When the literature on the effects of leg strength is
examined;

Wisleff et al. (2004), in their research on 70 international male football players, determined the
jump heights as 40.50+5.05 cm in the first measurement with the Bioware brand device, and as
45.35£6.08 cm with the increase in the number of repetitions performed afterwards. They have
emphasized that there was a significant increase in jump heights as a result of the exercises.

Again, Lockie et al. (2015) determined the jump height of female athletes with a mean age of
22.67+5.12 years in their study with Swift Performance Equipment as 43.44+3.43 cm. Abidin and Adam
(2013), In their study with Takei 5414 jump-DF on 29 male and 25 female martial athletes who
participated in Asian university sports games, jump height were detected for women's 42.71+4.96 cm
for men it is 62.93+7.34 cm.

Besides these studies, Orr et al. (2016) in their study with the participation of 1021 police officers,
they determined the jump height of 863 healthy police officers as 44.0+7.56 cm.

Yanci and Camara (2016) examined the vertical jump performance of 20 male football players with
the Quattro Jump brand device and found the jump heights of the football players to be 39.00+6.00 cm.

In the study of Chimera and Kremer (2016), which they carried out manually with a tape measure
fixed to the wall on rowers, the jump height of the university rowers was found to be 29.9+7.8 cm, while
this value was found to be 27.3+5.2 cm in novice rowers.

Huang et al. (2011) stated that the jump heights of the control group were 39.56+2.23 cm, in A
gourp subjects 39.67+1.70 cm and 39.444+2.28 cm in group B subjects in their study on 31 subjects in
total with the Motion Analysis Corporation device.

Stafilidis and Tilp (2015) found that their jump height was 41.8+6.3 in their study with Quattro
Jump on university students with an average age of 25.5+3.1 years.
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Vieira et al., (2015) emphasized in their study with 12 trained male subjects with the AMTI force
panel that the jump heights of the subjects they divided into two groups were between 30-46 cm and the
control group was between 34-45 cm.

Holmstrup et al., (2016) found jump heights 0of 0.397+0.05 / 0.413+0.04 in their study on 20 healthy
university-aged women with an average age of 18-25 using the Vertec Jump device.

In the study of Imai and Kaneoka (2016), which they applied to 55 football players with an average
age of 16.3%0.5 years, using the Multi Jump Tester, they found the jump heights to be 37.82+4.77.

In our study, the reason for the significant increase between leg strength and jump height; We see
that this is due to the fact that the leg muscles are used quite frequently as a sport branch of Alpine
Skiing and that the trainings for this branch are constantly aimed at strengthening the leg muscles.

In addition, since the jJump movement is made with flexors and extensors, which are four important
muscle groups in the thigh, and the branch of alpine discipline includes these movements, co-contraction
ratio between the extension and flexion muscles explains the statistical significance between jump height
and leg strength.

According to the results of the measurements we have made, it has been determined that the Leg
Strength value is 2604.41+828.52 w. Leg strength and age, height, weight and body mass index, which
are anthropometric values, show statistical significance. In addition, statistical significance was
determined between leg strength and those who skied for 15 years or more and those who skied for 5
years. Kayak miisabakalarinda elde edilen derecelere gore yapilan incelemede, bacak kuvveti ile 1. ve
3. sira degerleri arasinda anlamli bir fark bulunmustur. While it was determined that there was a negative
correlation and statistical significance between leg strength and competition time, there was a positive
correlation and statistical significance between leg strength and competition speed.
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OZET

Amag: Bu arastirmada 2019 FIBA Erkekler Basketbol Diinya Kupasinin tiim miisabakalarinin gesitli art1 ve
eksi degerlere gore incelenmasi, bu degerlerin miisabaka kazanma ya da kaybetme tizerindeki etkisinin ortaya
¢ikarilmasi amaglandi.

Materyal ve Metod: Bu aragtirmanin veri toplama islemleri, arastirilacak durum hakkinda bilgi igeren yazili
materyallerin analizi olarak ifade edilen dokiiman analizi yontemiyle gerceklestirildi. Arastirmanin ¢alisma
grubunu 2019 FIBA Erkekler Basketbol Diinya Kupasi’na katilan 32 iilke ve organizasyonda gergeklestirilen
toplam 92 miisabaka olusturdu. Verilerin analizinde SPSS (26.0) istatistiksel paket programu aracilifiyla
Bagimsiz Orneklem T-testi, Tek Yonlii Varyans Analizi (ANOVA) ve Basit Regresyon testleri uygulandi ve
miisabakalardan elde edilen sonuglar p<.05 anlamlilik diizeyinde yorumlandi.

Bulgular: Karsilastirilan toplam 92 miisabakada; art1 degerlere gore kazanilan hiicum ribaundu harig tiim artt
degerlerde kazanan takimlar lehine anlaml farklilik (p<.05), eksi degerlerde ise isabetsiz 3 sayilik ve serbest
atislar ile kaybedilen hiicum ribaundu hari¢ tim degerlerde kaybeden takimlar aleyhine istatistiksel olarak
anlamli diizeyde farklilhik goriildi (p<.05). Ayrica kazananlarin art1 degerleri ile atilan sayilar toplami ve
kaybedenlerin eksi degerleri ile yenilen sayilar toplaminda anlamli iliskiler oldugu, galibiyetlerde en etkili art1
degerlerin say1 kazanilan asist sayisi, 3 sayilik isabetli atis adedi ve benchten kazanilan sayilar oldugu,
maglubiyetlerde ise rakibin say1 kazandig: asist sayisi, 3 sayilik bolgeden yenilen atis adedi ve benchten
yenilen sayilarin en etkili parametreler oldugu tespit edildi.

Sonug: Bu aragtirmada FIBA Erkek Basketbol Diinya Kupasi’nda galibiyetin birgok art1 ve eksi degerden
kaynaklandigi, bu degerlerin bir biitin olarak sonuglari etkiledigi, ancak kazananlar i¢in galibiyette
kaybedenler i¢in ise maglubiyette en etkili parametrelerin asist sayisi, 3 sayilik isabetli atis ve benchten
kazanilan sayilar oldugu, turnuvanin en iyi dort takiminin karsilastirilmasinda da bu degerlere yonelik etkilerin
acike¢a goriildiigii sonucuna ulagildi.

Anahtar Kelimeler: Basketbol, FIBA, Miisabaka Analizi, Turnuva

ABSTRACT

Aim: The aim of this study is to examine all competitions of the 2019 FIBA Men's Basketball World Cup
according to various plus and minus values, and to reveal the effect of these values on winning or losing a
match.

Material and Method: The data collection process of this research is carried out with the document analysis
method, which is expressed as the analysis of written materials containing information about the situation to
be investigated. The study group of the research consists of a total of 92 competitions that were held in 32
countries and organizations that were participated in the 2019 FIBA Men’s Basketball World Cup. In the
analysis of the data, Independent Sample T-test, One-Way Analysis of Variance (ANOVA) and Simple
Regression tests are applied via SPSS (26.0) statistical package program and the results obtained from the
competitions are interpreted at the p<.05 significance level.

Results: Based on the comparison of 92 competitions; There is a statistically significant difference (p<.05) in
favor of the winning teams in all positive values, except offensive rebounds won according to positive values,
and a statistically significant difference in favor of the winning teams in all positive values (p<.05) in all values,
except for missed 3-pointers and free throws and offensive rebounds lost in negative values (p<.05). In
addition, the positive values of the winners and the sum of the points scored and the minus values of the losers
and the sum of the points conceded are significantly correlated. It is determined that the number of shots
conceded from the point area and the numbers conceded from the bench are the most effective parameters.
Conclusion: This research, it is determined that the victory in the FIBA Men's Basketball World Cup is caused
by many positive and negative values, these values affect the results as a whole, but the most effective
parameters in the victory for the winners and the loss for the losers are the number of assists, 3-point shooting
and the points gained from the bench. In the comparison of the best four teams, it is concluded that the effects
on these values are clearly seen.

Keywords: Basketball, FIBA, Match Analysis, Organization
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)
GIRIS

Basketbol, beser oyuncudan olusan, iki takim arasinda oynanan bir top oyunudur. Her iki takimin
amaci rakibin korudugu 3.05 metre yiikseklikteki bir direge bagli sepetten topu gegirerek say1 yapmak
ve rakibin say1 yapmasini engellemeye calismaktir. Basketbol diiz, set ylizeyli bir zeminde, 28 m
uzunlugunda vel5 m genisliginde sinirlandirilmig bir alanda oynanir. Her biri on 10 dakikalik dort
periyottan olusan iki devre halinde oynanan basketbolda, periyotlar ve devreler arasinda mola verilir.
Oyun siiresinin sonunda daha fazla mag sayisi yapan takim macin galibi olur (Savas, 1993; Sevim, 1997;
TBF, 2020).

Basketbol, 1891'de Amerika Birlesik Devletleri Massachusetts eyaletinde, Springfield Geng
Hristiyan Erkekler Birligi Egitim Okulunda Beden Egitimi Ogretmeni olan Kanadali Dr. James
Naismith tarafindan tasarlanarak oyun haline getirilmistir. ilk zamanlarda Atlet ve beyzbolculara kis
antrenmani yaptirmak amaciyla gelistirilen bu oyun, 3 metre yiikseklige asilan alt kismi kapali ahsap
sepetlere futbol topu atilarak baslatilmigtir. Her atigtan sonra top elle ¢ikarilmaktaydi. Daha sonra
sepetin alt1 ¢ikarilip file takilarak oyunun bugiinkii sekline doniismiistiir. Amerika disinda basketbol
miisabakalar1 ilk olarak 1893 yilinda Paris’te oynanmaya baslanmistir. Amerikalilar 1904 Yaz
Olimpiyatlarinda maglar diizenlenerek, diger iilkelere tanitmiglardir. 1913 yilinda ise Uzakdogu’da
oynanmaya baslamistir. 1932°de Uluslararasi Basketbol Federasyonlar1 Birligi (FIBA) kurulmus,
1935°de Cenevre’de Ilk Avrupa Sampiyonasi diizenlenmis, 1936 Berlin Olimpiyat Oyunlaria Erkek
Basketbol miisabakalar1 ve 1976 Montreal Olimpiyat Oyunlarina Kadin Basketbol miisabakalar1 dahil
edilmistir (Sen, 2000; Pirselimlioglu, Kanli ve Civil, 2019; WEB-1, 2022). Basketbol Diinya Kupasi,
FIBA tarafindan diizenlenen ulusal erkek ve kadin basketbol takimlarinin dért yilda bir katildig: diinya
turnuvasidir. Erkeklerde ilk defa 1950°de Arjantin’in, kadinlarda ise 1953°te Sili’nin ev sahipliklerinde
gerceklesmistir (WEB-2, 2022; WEB-3, 2022).

Sporda analiz denilince ilk akla gelen miisabaka (mag) analizi olmasina ragmen aslinda gesitli
yonlerden incelenen bir kavramdir. Sporda analiz, sporcu analizi, miisabaka analizi ve turnuva
/organizasyon analizi seklinde farkli agilardan incelenebilir. Sporcu analizinde bir sporcunun gosterdigi
performans durumu, miisabaka analizinde bir takimin kendisi ya da rakibinin, organizasyon analizinde
ise tiim sporcular ya da tiim takimlarin miisabaka performanslar1 ya da bir biitiin olarak organizasyon
basarisi belirlenmis kriterlere gore gozlemler ya da diger analiz yontemleriyle degerlendirilmesini
kapsar.

Miisabaka analizinin tarihi Misirlilarin dans figiirlerini okumak i¢in hiyeroglifleri kullanmasiyla
baglamistir. Romalilar ise hareketleri kaydetmek icin ilkel bir notasyon metodu kullanmislardir. 1948
yilinda Rudolf LABAN go6zlemleme teknigini gelistirmistir (Miiniroglu ve Deliceoglu, 2008).
Miisabaka analizinin amaci takim ve sporcularin performanslarini degerlendirmektir (Olsen ve Larsen,
1997). Sporcularin performanslarim objektif verilerle kayit altina alarak yapilan miisabaka analizleri
antrendriin, sporcunun ve takimin gelismesinde rol oynar (Miiniroglu ve Deliceoglu, 2008). Miisabaka
analizi, mag sirasinda bir takimin performansini etkileyen faktorlere ati verileri toplama, istatistiksel
analizlerle bilgilerin islenmesi, degerlendirilmesi ve sonuglandirilmasidir (Bostanci, 2016).

Miisabaka analizi yapmanin antrendrlere sporculart ve takimi hakkinda objektif veriler sunmasi, bu
veriler 15181nda olumlu olumsuz geri doniit saglanarak eksikliklerinin giderilmesi, sporcularin bireysel
olarak degerlendirilmesi, miisabaka esnasinda gézden kacan kiiclik detaylarm ortaya c¢ikarilmasi,
teknolojik araglarla miisabakadaki birden fazla olayin verilerinin depolanip sonrasinda degerlendirme
sansinin olmasi, skoru belirleyen oyuncularin belirlenmesi, miisabaka Oncesinde rakip takim
incelenerek da on bilgiye sahip olunmas1 gibi birgok avantaji vardir (Enisler, 1995; Kartal ve Dogan,

35


https://tr.wikipedia.org/wiki/FIBA
https://tr.wikipedia.org/wiki/Basketbol

%"‘"""'"ﬁ“ Anatolia Sport Research 3(2),34-44, 2022 Men's Basketball World Cup Match Analysis

2000; Ayhan, Ozkara ve Asc1, 2000; Arasli, 2010; Bakir ve Miiniroglu, 2020). Miisabaka analizlerinde
“Sesli Gozlem”, “Kagit Kalem Metodu” ve “Bilgisayar Metodu” olmak iizere ¢esitli analiz yontemleri
mevcuttur (Ocakbasi, 2018).

Giintimiizde teknolojik gelismelerinde etkisiyle kullanim alami ve ¢esitliligi artan sporda analiz
sistemleri basketbol oyununda da kendini goéstermektedir. Literatiirde basketbol miisabakalarinin
analizine yonelik bazi ¢aligmalar olmasina ragmen (Harbili, Yal¢in ve Harbili, 2009; Tunca ve Gok,
2012; Cigekli, Kocamaz ve Soyuer, 2012; Sentuna ve ark., 2018; Karag Ocal, Giirkan ve Ertetik, 2020;
Attila, 2021), uluslararasi 6lgekte organizasyonu inceleyen arastirma sayist oldukga sinirlidir (Zhang et
al., 2020). Bu nedenle arastirmada uluslararas1 diizeyde bir basketbol organizasyonun miisabaka
analizinin yapilmasi diigiiniildii. 2019 yilinda Cin’de yapilan FIBA Erkek Basketbol Diinya Kupasi’nin
secili art1 ve eksi parametreler agisindan analiz edilmesi amaciyla bu arastirma desenlenmistir.

MATERYAL VE METOD
Arastirma Deseni

Bu aragtirmanin veri toplama islemleri, arastirilacak durum hakkinda bilgi igeren yazili
materyallerin analizi olarak ifade edilen (Yildirim ve Simsek, 2005; Cepni, 2007) dokiiman analizi
yontemiyle gergeklestirildi.

Arastirma Grubu

Arastirmanin ¢alisma grubunu 2019 yilinda Cin Halk Cumhuriyeti’nde diizenlenen Erkekler
Basketbol Diinya Kupasi’na katilan 32 iilke (Tablo 1) ve organizasyonda gergeklestirilen toplam 92
miisabaka olusturdu (WEB-4, 2022).

Tablo 1. 2019 FIBA Erkekler Basketbol Diinya Kupasi'na Katilan Ulkeler

Almanya Dominik Cumhuriyeti Kanada Senegal
Amerika Birlesik Devletleri Fildisi Sahili Karadag Sirbistan
Angora Filipinler Kore Tunus
Arjantin Fransa Litvanya Tiirkiye
Avustralya fran Nijerya Urdiin
Brezilya Ispanya Polonya Venezuela
Cekya italya Porto Riko Yeni Zelanda
Cin Japonya Rusya Yunanistan

Verilerin Toplanmasi

2019 yilinda Cin Halk Cumhuriyeti’nde diizenlenen Erkekler Basketbol Diinya Kupasi’na ait
veriler FIBA’nin resmi organizasyon sitesinde agik erisim olarak paylastigi istatistiksel bilgilerden
alimmistir (WEB-4, 2022). Toplam 92 miisabakaya ait veriler basketbol bransina 6zgii art1 ve eksi
parametreler olarak diizenlendi ve tiim {ilke takimlarinin her bir miisabakasi i¢in art1 ve eksi degerler
seklinde siniflandirilarak analizleri yapildi (Tablo 2).

Tablo 2. Basketbolda Miisabaka Analizi Icin Arti ve Eksi Parametreler

Kod Arti Degerler Kod Eksi Degerler

AD-1 2 sayilik isabetli atig adedi ED-1 2 sayilik isabetsiz atig adedi
AD-2 3 sayilik isabetli atis adedi ED-2 3 sayilik isabetsiz atig adedi
AD-3 Isabetli serbest atis adedi ED-3 Isabetsiz serbest atis adedi

AD-4 Kazanilan hiicum ribaundu ED-4 Kaybedilen hiicum ribaundu
AD-5 Kazanilan savunma ribaundu ED-5 Kaybedilen savunma ribaundu
AD-6 Rakipten top ¢alma ED-6 Rakibin top ¢almasi

AD-7 Say1 kazanilan asist sayisi ED-7 Rakibin say1 kazandig: asist sayis1
AD-8 Rakibin top kayb1 ED-8 Kaybedilen top sayis1

AD-9 Rakibe yapilan blok sayisi ED-9 Rakibin yaptigi blok sayist
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AD-10 Rakibin yaptig: faul ED-10 Rakibe yapilan faul

AD-11 Top kaybindan kazanilan sayilar ED-11 Top kaybindan yenilen sayilar

AD-12 Hizli hiicumdan kazanilan sayilar ED-12 Hizl hiicumdan yenilen sayilar

AD-13 Ikinci sanstan kazanilan sayilar ED-13 Ikinci sanstan yenilen sayilar

AD-14 Boyali alandan kazanilan sayilar ED-14 Boyali alanda yenilen sayilar

AD-15 Bench’ten kazanilan sayilar ED-15 Bench’ten yenilen sayilar

AD-16 Atilan Sayilarin Toplami ED-16 2 sayilik atigtan yenilen sayilarin adedi
ED-17 3 sayilik atigtan yenilen sayilarin adedi
ED-18 Serbest atistan yenilen sayilarin adedi
ED-19 Yenilen Sayilarin Toplami

Verilerin Analizi

Veri setlerinin olusturulmasinda Microsoft Office Excel (16.0) ve analizlerin gerceklestirilmesinde
SPSS (26.0) istatiksel paket program kullanildi. Analizler yapilmadan 6nce 92 miisabakadan elde edilen
art1 ve eksi parametrelere yonelik verilerin normallik dagilimi (Kolmogrov Smirnov) ve istatistiksel
degerleri (Carpiklik-Basiklik) test edilerek belirlenmis olup, ¢arpiklik ve basiklik degerlerinin +1.5 ve -
1.5 arasinda olmasi kriteri goz oniinde bulunduruldu (Tabachnick & Fidell, 2013). Yanitlar parametrik
bir dagilim gosterdiginden (Tablo 3) 2019 Erkekler Basketbol Diinya Kupasi miisabakalarini kazanan
ve kaybeden takimlarin arti ve eksi degerlerini Karsilastirirken Bagimsiz Orneklem T-testi, yari
finalistlerin (Ispanya, Arjantin, Fransa ve Avustralya) art1 ve eksi degerlerini karsilastirirken ise Tek
Yonli Varyans Analizi (ANOVA) ile birlikte gruplar arasindaki farkliliklar1 belirlemek amaciyla
Posthoc testlerinden Tukey testi, kazanan takimlarin art1 degerleri ile atilan sayilar toplami arasinda ve
kaybeden takimlarin eksi degerleri ile yenilen sayilar toplami arasindaki iliskiyi tespit etmek igin
Pearson Korelasyon testi, en etkili yordayici art1 ve eksi degeri/degerleri tespit etmek amaciyla da her
bir parametre i¢cin Basit Regresyon Analizi uygulandi. Miisabakalardan elde edilen sonuglar p<.05
anlamlilik diizeyinde yorumlandi.

Tablo 3. 2019 Erkekler Basketbol Diinya Kupas: Miisabaka Verilerinin Normallik Analizi

- Kazanan Kaybeden

=~

=5 § E 2 &£ E§ B £ oz
T N E § ¢ : 2 £ 35 & 2z
£ 0% g = X Ss £ g £ = X Ss £ :
<a s p o = p b= o A
AD-1 92 13 36 21.92 451 .266 .004 4 30 18.61 4.43 .031 .991
AD-2 92 1 24 9.52 3.67 769 1.339 0 12 7.13 2.73 -.320 -.483
AD-3 92 1 35 15.02 6.75 .508 -.051 3 24 12.76 5.33 402 -.595
AD-4 92 4 22 11.01 4.01 AT79 -.242 2 20 10.88 4.05 421 -.441
AD-5 92 18 42 28.56 4.65 .253 -.142 12 37 23.91 4.94 .252 .038
AD-6 92 2 16 7.76 3.04 -6 -.284 3 13 6.78 2.36 271 -.301
AD-7 92 12 37 21.72 5.32 .362 147 6 26 15.41 3.97 -8 -.264
AD-8 92 3 23 14.43 4.05 -.218 172 5 19 12.59 2.96 -.373 -137
AD-9 92 0 10 3.57 2.19 514 -.228 0 10 2.25 1.77 1.278 1.399
AD-10 92 7 32 20.40 4.72 -.104 -111 7 30 18.60 4.32 .210 -.139
AD-11 92 3 34 17.48 6.60 321 -.119 2 27 12.66 491 .384 .059
AD-12 92 2 25 11.03 4.99 216 -.423 0 30 8.22 5.76 1.196 1.044
AD-13 92 2 23 10.51 5.19 .458 -.607 0 19 9 4.27 .051 -.542
AD-14 92 16 70 37.86 9.29 447 .810 14 50 30.63 7.95 222 =171
AD-15 92 2 78 31.80 12.68 .668 1.492 8 55 26.43 10.06 .202 -422
AD-16 92 67 126 87.43 11.85 704 1.121 45 101 71.60 11.22 234 222
ED-1 92 6 33 17.92 5.07 .399 277 10 34 21.80 5.13 .236 -.237
ED-2 92 4 27 15.47 453 239 .361 8 36 16.61 5.14 .929 1.184
ED-3 92 0 11 4.81 2.27 .406 -.293 0 12 4.48 2.55 .635 .357
ED-4 92 2 20 10.84 4.04 446 -.413 4 22 10.76 3.91 .588 8
ED-5 92 12 37 23.89 4.94 .266 .054 5 42 28.32 5.26 -.696 1.275
ED-6 92 3 13 6.77 2.35 .285 -.281 2 16 7.75 3.04 5 -.288
ED-7 92 6 23 15.33 3.83 -174 -513 12 37 21.65 5.30 401 .195
ED-8 92 5 19 12.63 2.93 -.323 -.209 3 23 14.03 4.25 -.335 .068
ED-9 92 0 10 2.22 1.76 1.130 1.123 0 10 3.55 2.19 537 -.233
ED-10 92 11 30 18.69 4.13 412 -.337 5) 32 20.38 4.76 -.206 317
ED-11 92 2 27 12.60 491 415 .074 3 34 17.43 6.64 .325 -.163
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ED-12 92 0 30 8.20 5.72 1.197 1.116 2 25 11.01 5.03 .202 -.444
ED-13 92 0 19 8.96 4.30 .082 -571 2 23 10.47 5.22 .466 -.641
ED-14 92 14 50 30.36 7.83 .234 -.123 16 70 37.60 9.40 .456 774
ED-15 92 0 55 25.93 10.53 .082 -.303 2 78 31.48 12.97 .599 1.453
ED-16 92 10 30 18.72 4.19 419 271 7 36 21.81 4.74 -.038 .560
ED-17 92 0 12 7.14 2.73 -.330 -.456 1 24 9.52 3.67 .769 1.339
ED-18 92 3 24 12.76 5.33 402 -.595 1 35 15.02 6.75 .508 -.051
ED-19 92 45 101 71.67 11.22 .234 .222 67 126 87.43 11.85 .704 1.121
BULGULAR

Arastirmanin bu boliimiinde 2019 Erkekler Basketbol Diinya Kupasi’nda gerceklestirilen toplam
92 miisabakadan elde edilen art1 ve eksi degerlerin kazanan ve kaybeden iilkelere gore p<.05 anlamlilik
diizeyinde degerlendirilmesine, bununla birlikte organizasyonun final siralamasinda ilk 4’i olusturan
iilkelerin de yine arti ve eksi parametreler acisindan (Ispanya, Arjantin, Fransa, Avustralya)
karsilagtirmali analiz sonuclarina yer verilmistir.

Tablo 4. 2019 Erkekiler Basketbol Diinya Kupas: Miisabakalarinda Arti Degerlerin Karsilastirilmasi

Art1 Degerler N (Mag Sayis1) Takim X+ Ss t p

93 gl < e g 92 ﬁgi@gggn Zié?(zsﬁﬁ;* 5.007 000
3 sayulik isabetli atis adedi 92 ig;f)zzzn 975%25;;* 5.005 000
Isabetli serbest atig adedi 92 iz;zzz‘;n 1152'9725 5'.7353* 2.520 .013
Kazanilan hiicum ribaundu 92 EZ;?JZZZH iégéiﬁgé 219 .827
Kazanilan savunma ribaundu 92 EZ;‘;ZZZ',‘ 2235?51:32;* 6.568 .000
e 92 EZ;%’;ZZH 76_77%f2'_0;6* 2.434 016
Say1 kazanilan asist sayist 92 i:ﬁ)r;zr;n 2157§§i33§;* 9.118 .000
Rakibin top kaybi 92 igi@gggn 1142'.453;12'9956* 3.509 001
Rakibe yapilan blok say1s1 92 EZ%ZZZ” 325222:113;* 4.517 .000
Rakibin yaptig1 faul 92 EZ?I?JZZZH 2108..45014 4.7322* 2.685 .008
Top kaybindan kazanilan sayilar 92 EZ?/%ZZZH 1124?6:2?8;* 5.624 .000
Hizli hiicumdan kazanilan sayilar 92 EZ?/%ZZZH 1ég§ig32* 3.526 .001
Ikinci sanstan kazanilan sayilar 92 EZ%ZZZ” 109?055.'2179* 2.154 .033
Boyali alandan kazanilan sayilar 92 EZ%ZZZ” 3;08223:728;* 5.675 .000
Bench’ten kazanilan sayilar 92 :EZ?/EZZZH 3216..81:)31:3120.%86* 3.181 .002
Atilan Saylarin Toplami 92 igi@gign 8;1423218?;* 9.300 000

*p<.05 **p<.000

Tablo 4 incelendiginde; kazanilan hiicum ribaundu sayilarinda istatistiksel olarak anlamli bir
farklilik goriilmese de (p>.05), kazanan takimlar lehine 2 ve 3 sayilik atis adedinde, kazanilan savunma
ribaundunda, say1 kazanilmasina olanak saglayan asistlerde, rakibe yapilan blok sayilarinda, top
kaybidan kazanilan ve boyali alandan kazanilan sayilarda yiiksek diizeyde anlaml farklilik goriildii
(p<.000). Atilan sayilar ortalamasinda 87.43+11.85 puanla olusan yiiksek diizeyde anlamlilik (p<.000)
art1 degerlerde kazanan takimlar lehine olusan bu bulgular1 destekler niteliktedir. Ayrica, isabetli serbest
atislarda, rakipten top ¢alma becerisinde, hizli hiicumdan, ikinci sanslardan ve bench’ten kazanilan
sayilarda da yine kazanan takimlar lehine anlamlilik tespit edildi (p<.05). Analizler neticesinde olusan
bu bulgular gostermektedir ki; miisabakalarda kazanan takimlar lehine istatistiksel olarak en biiyiik
farklarin kazanilan savunma ribauntlari, say1 kazandiracak diizeyde asistler, top kaybindan, bench’ten
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ve boyali alandan kazanilan say1 becerilerinde olustugu, artt yondeki bu parametrelerinde kazanan
takimlarin galibiyete ulasmasindaki en etkili faktdrler oldugu kabul edilebilir.

Tablo 5. 2019 Erkekler Basketbol Diinya Kupas: Miisabakalarinda Eksi Degerlerin Karsilastirilmasi

Eksi Degerler N (Mag Sayis1) Takim X+ Ss t p

2 sayilik isabetsiz atis adedi 92 igi‘;zzzn g:ggig:%** -5.156 000
3 saylik isabetsiz atis adedi 92 E:;%:Z';n Tgigiﬁfi -1.596 6l
Isabetsiz serbest atis adedi 92 E:;%:Z';n j:iéi;;ég 915 361
Kaybedilen hiicum ribaundu 92 E:;%ZZZH ig_‘ggi‘;g‘l‘ 148 882
Kaybedilen savunma ribaundu 92 E:/?Jrézr;n ggggfggg** -5.889 .000
Rakibin top calmast 92 igi‘;zzre‘n g:gigzgi* -2.435 016
Rakibin say1 kazandigi asist say1si 92 EZ;?JZZZH ;ig:ﬁggg** -9.246 .000
Kaybedilen top sayist 92 ig;f)zzzn ﬁ:ggiﬁ:gg* -2.602 010
Rakibin yaptig1 blok sayis 92 ig;f)zzzn g;ggzgﬂ -4519 000
siilie il Bl 92 ig;f)zzzn ;g:ggﬁ;g* -2.561 011
Top kaybindan yenilen sayilar 92 EZ;‘;ZZZ',‘ ﬁigfﬁlgi** -5.601 .000
Hizli hiicumdan yenilen sayilar 92 EZ;?JZZZH ?128Ti57§3* -3.528 .001
Ikinci sanstan yenilen sayilar 92 EZ;?JZZZH ?09[6;15322* -2.142 .034
Boyali alanda yenilen sayilar 92 i:;zzzzn 3(7)221?13** -5.673 .000
Bench’ten yenilen sayilar 92 i:;zzzzn ;izgiiggg ™~ -3.187 .002
2 sayilik bdlgeden yenilen atis adedi 92 igi@gign ;i:;iﬁjﬂ -4.675 000
3 sayilik bolgeden yenilen atig adedi 92 EZ?/%ZZZH ;égigg?** -4.986 .000
Serbest atistan yenilen sayilarin adedi 92 EZ?/%ZZZH igggig?g* -2.520 .013
Yenilen Sayilarin toplami 92 Egili)zzr;n gzgiﬂgg** -9.300 .000

*p<.05 **p<.000

2019 Erkekler Basketbol Diinya Kupasi’ndaki 92 miisabaka kazanan ve kaybeden takimlara gore
eksi degerler acisindan incelendiginde; isabetsiz serbest atis adedi ve kaybedilen hiicum ribaundu
sayilar1 anlamli bir farklilik goriilmeden kazanan takimlar aleyhinde sonuglansa da (p>.05), 2 sayilik
isabetsiz atiglar, kaybedilen savunma ribauntlari, rakibin asist ve savunmada yaptig1 blok sayilari, top
kaybindan, boyali alandan, 2 ve 3 sayilik bolgelerden yenilen atis parametrelerinde kaybeden takimlar
aleyhinde yiiksek diizeyde anlamlilik tespit edildi (p<.000). Miisabaka sonuglarina gére yenilen sayilar
ortalamasinda 87.43+11.85 puanla olusan yiiksek diizeyde anlamlilik (p<.000) eksi degerlerde kaybeden
takimlar aleyhine olusan bu bulgular destekler niteliktedir. Analizler neticesinde olusan bu bulgular
gostermektedir ki; miisabakalarda kaybeden takimlar aleyhine istatistiksel olarak en biiytlik farklarin 2
sayilik isabetsiz atiglar, kaybedilen savunma ribauntlari, kazanan takimlarmn asist sayilari, top
kaybindan, boyali alandan ve bench’ten yenilen sayilardaki savunma becerilerindeki eksikliklerinden
kaynakli olustugu, eksi yondeki bu parametrelerinde kaybeden takimlarin sahadan maglubiyetle
ayrilmasindaki en etkili faktorler oldugu kabul edilebilir.
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Degerlerinin Atilan Sayilarin Toplamlar: lle Korelasyon ve Regresyon Analizleri

4

Anatolia Sport Research 3(2),34-44, 2022

Men's Basketball World Cup Match Analysis

Art1 Degerler N (Mag Sayist) RG] Regresyon
r P R?
2 sayilik isabetli atis adedi 92 .337* .001 114
3 say1lik isabetli atig adedi 92 .691** .000 478
Isabetli serbest atis adedi 92 176 .093 .031
Kazanilan hiicum ribaundu 92 -.056 .599 .003
Kazanilan savunma ribaundu 92 148 .160 .022
Rakipten top ¢alma 92 .138 .189 .019
Say1 kazanilan asist say1st 92 733** .000 537
Rakibin top kayb1 92 .062 .558 .004
Rakibe yapilan blok sayist 92 -.026 .807 .001
Rakibin yaptig1 faul 92 .070 .507 .005
Top kaybindan kazanilan sayilar 92 377 .000 142
Hizli hiicumdan kazanilan sayilar 92 .243* .020 .059
Ikinci sanstan kazanilan sayilar 92 .325* .002 .106
Boyali alandan kazanilan sayilar 92 .352* 001 124
Bench’ten kazanilan sayilar 92 .559** .000 312

*p<.05 **p<.000

Tablo 6 incelendiginde bir ¢cok parametre ile atilan sayilar toplami arasinda iliskiler goriilmesine

ragmen, yiizdelik olarak skora etki eden en 6nemli ii¢ faktdriin sirasiyla, Sayi kazanilan asist sayisi
(%53.7), 3 sayilik isabetli atis adedi (%47.8) ve bench’ten kazanilan sayilarin (%31.2) oldugu gorildii.

Tablo 7. 2019 Erkekler Basketbol Diinya Kupasi Miisabakalarinda Kaybeden Takimlarin Eksi
Degerlerinin Atilan Sayilarin Toplamlar: lle Korelasyon ve Regresyon Analizleri

. Korelasyon Regresyon
Eksi Degerler N (Mag Sayis1) o
r B R

2 sayilik isabetsiz atis adedi 92 .073 488 .005
3 sayilik isabetsiz atis adedi 92 .068 .518 242
Isabetsiz serbest atis adedi 92 .036 .730 .001
Kaybedilen hiicum ribaundu 92 -.064 .545 .004
Kaybedilen savunma ribaundu 92 .160 127 .026
Rakibin top ¢almasi 92 .138 .188 .019
Rakibin say1 kazandig asist sayisi 92 .735%* .000 .540
Kaybedilen top sayist 92 .060 .568 .004
Rakibin yaptig1 blok sayist 92 -.025 .810 .001
Rakibe yapilan faul 92 .079 452 .006
Top kaybindan yenilen sayilar 92 .375%* .000 140
Hizli hiicumdan yenilen sayilar 92 .230* .027 .053
Tkinci sanstan yenilen sayilar 92 .345* .001 119
Boyal1 alanda yenilen sayilar 92 .349*% .001 122
Bench’ten yenilen sayilar 92 549%** .000 .301
2 sayilik bolgeden yenilen atig adedi 92 .201* .005 .085
3 sayilik bblgeden yenilen atis adedi 92 .691** .000 AT78
Serbest atistan yenilen sayilarin adedi 92 176 .093 .031

*p<.05 **p<.000

Eksi degerlere yonelik bir¢ok parametre ile yenilen sayilar toplami arasinda iligkiler gériilmesine

ragmen, yiizdelik olarak 92 miisabakada gergeklesen maglubiyetlerde en énemli ti¢ unsurun sirasiyla,
rakibin say1 kazandig1 asist sayis1 (%54), 3 sayilik bolgeden yenilen atis adedi (%47.8) ve benchten
yenilen sayilar (%30.1) oldugu tespit edildi (Tablo 7).
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Tablo 8. 2019 Erkekler Basketbol Diinya Kupast Yari Finalistlerinin Arti Degerlerinin Karsilastirilmast

FIBA 2019 Diinya Kupasi Final Siralamasi 1 2 3 4

Art1 Degerler N (Mag Sayis1) ispanya Arjantin Fransa Avustralya
2 say1lik isabetli atis adedi 8 20.37+2.97 19.75+5.09 20.75+5.14 21.75+£2.71
3 sayilik isabetli atig adedi 8 9.12+4.05 9.37+4.13 8.75+1.58 9.75£2.65
Isabetli serbest atis adedi 8 16.25+5.89 18.37+£7.20 15.87+5.64 13.12+5.48
Kazanilan hiicum ribaundu 8 11.37+2.13 9.87+4.32 8.50+3.46 10.37+5.92
Kazanilan savunma ribaundu 8 28.50+4.89 27.62+4.89 25.62+3.96 29.25+4.02
Rakipten top ¢alma 8 9.0+2.2ab 10.0+4.3a 6.0+3.5ab 4,8+2.6b
Say1 kazanilan asist sayisi 8 22.85+5.80 19.62+4.65 17.6245.47 22.75+5.20
Rakibin top kayb1 8 15.75+3.45a 15.87+4.18a 14.75+5.17a 10.50+3.81b
Rakibe yapilan blok sayis1 8 3.2+2.4 3.0+2.0 42423 2.2+1.1
Rakibin yaptig faul 8 20.75+4.80 22.62+3.70 21.87+2.99 19.87+3.44
Top kaybindan kazanilan sayilar 8 18.01+6.21ab 22.75+6.29a 19.3749.13ab 11.87+7.33b
Hizli hiicumdan kazanilan sayilar 8 9.75+4.94 12.87+4.15 8.12+6.31 6.37+3.62
Ikinci sanstan kazanilan sayilar 8 10.87+3.68 8.75+4.74 10.25+4.86 9.37+4.37
Boyali alandan kazanilan sayilar 8 34.25+5.89 36.50+10.4 33.50+8.33 39.25+5.33
Bench’ten kazanilan sayilar 8 27.37+8.43 33.37+10.2 33.50+10.0 25.50+10.1
Atilan Sayilarin Toplami 8 84.37+12.56 86.04+10.26 83.62+13.63 85.87+14.49

2019 Erkekler Basketbol Diinya Kupasi’ni ilk 4 sirada tamamlayan iilkelerin organizasyon
stiresince tamamlamis olduklart 8 miisabakadan elde ettikleri arti degerler kendi aralarinda
karsilastirildiginda (Tablo 8); diinya kupasimi 1. sirada tamamlayan Ispanya’nin kazanilan hiicum
ribaundu, say1 kazanilan asistler ve ikinci sanstan kazanilan sayilarda; 2. Arjantin’in isabetli serbest atis,
rakibin yaptigi faul, hizli hicumdan kazanilan sayilar ve atilan sayilar toplaminda; 3. Fransa’nin rakibe
yapilan blok ve bench’ten kazanilan sayilarda; 4. Avustralya’nin ise 2 ve 3 sayilik isabetli atis, kazanilan
savunma ribaundu ve boyali alandan kazanilan sayilardan en yiiksek degerlere ulastigi goriilse de
istatistiksel olarak bu art1 degerlerde anlamli bir farkliliga rastlanmadi (p>.05).

Organizasyonu 2. Sirada tamamlayan Arjantin’in 4. Siradaki Avustralya’ya gore anlamli diizeyde
rakipten top calma becerisine sahip oldugu ve top kaybindan kazanilan hiicum organizasyonlarini sayiya
doniistiirdiigii (p<.05); rakibin top kaybi parametresinde ise Ispanya, Arjantin ve Fransa’min yine
Avustralya’ya anlamli diizeyde farklilik olusturdugu tespit edildi (p<.05).

Tablo 9. 2019 Erkekler Basketbol Diinya Kupasi Yari Finalistlerinin Eksi Degerlerinin Kar§zla§tzrllmas1

FIBA 2019 Diinya Kupasi Final Siralamasi 1 2 4

Eksi Degerler N (Mag Sayis1) Ispanya Arjantin Fransa Avustralya
2 sayilik isabetsiz atis adedi 8 16.25+3.57 19.12+6.53 18.254+4.92 16.50+5.31
3 sayilik isabetsiz atig adedi 8 19.624+4.50 17.12+2.85 12.7545.23 16.12+7.23
Isabetsiz serbest atis adedi 8 5.0+£1.7 5.1+2.7 5.34+2.9 3.3+1.5
Kaybedilen hiicum ribaundu 8 10.25+4.49 12.37+4.47 11.37+4.80 8.25+3.28
Kaybedilen savunma ribaundu 8 25.25+6.22 27.75+4.80 23.25+5.06 24.50+4.75
Rakibin top ¢almasi 8 6.25+2.3 7.37+3.1 4.75+2.3 7.50+3.0
Rakibin say1 kazandigi asist sayisi 8 16.50+3.29 16.75+3.45 15.62+4.50 17.75+4.80
Kaybedilen top sayist 8 13.04+1.69ab 12.75+2.37ab 11.25+2.91b 15.7543.45a
Rakibin yaptig1 blok sayisi 8 1.75+0.70b 4.75+3.05a 2.50+1.51ab 2.62+1.06ab
Rakibe yapilan faul 8 19.75+4.49 20.87+4.29 20.50+3.70 18.03+3.66
Top kaybindan yenilen sayilar 8 14.75+6.29ab 13.01+3.66ab 10.50+6.74b 19.1245.02a
Hizli hiicumdan yenilen sayilar 8 8.87+6.3 6.12+4.2 6.01+4.5 9.87+4.7
Tkinci sanstan yenilen sayilar 8 8.62+4.8 8.25+3.6 9.25+3.0 5.87+3.5
Boyali alanda yenilen sayilar 8 31.02+6.84 30.75+7.77 29.50+8.05 37.75+7.20
Bench’ten yenilen sayilar 8 27.62+9.89 31.0849.22 23.87+10.53 30.12+10.69
2 sayilik bolgeden yenilen atis adedi 8 18.25+1.98b 18.87+3.13b 17.37+4.13b 24.12+4.45a
3 sayilik bolgeden yenilen atis adedi 8 6.87+2.5 6.87+1.5 8.12+2.9 7.04+2.6
Serbest atistan yenilen sayilarin adedi 8 12.87+7.49 15.50+6.71 14.2546.31 12.1245.13
Yenilen Sayilarin Toplami 8 70.0+9.6 73.8+12.2 73.3+14.0 81.0+12.6

Tablo 9 incelendiginde; organizasyonu 1. sirada tamamlayan Ispanya’nin sadece 3 say1lik isabetsiz
at1s parametresinde en yiiksek degere sahip oldugu goriildii. Final miisabakasinda Ispanya’ya kaybeden
Arjantin’in istatistiksel olarak anlamli bir fark goriilmese de, 2 sayilik isabetsiz atis, kaybedilen hiicum
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ve savunma ribaundu, rakibe yapilan faul, bench’ten yenilen ve serbest atistan yenilen sayilar ile toplam
eksi degerlerde en yiiksek diizeye ulastig1 tespit edildi (p>.05). Yarifinalde Arjantin’e kaybedip, 3.’likk
miisabakasinda Avustralya’y1 maglup eden Fransa’nin da istatistiksel olarak anlamli1 diizeyde olmasa da
isabetsiz serbest atislar, ikinci sanstan ve 3’liik bolgesinden yenilen sayilarda en yiiksek eksi degerlere
ulastif1 goriildii. Yarifinal miisabakasinda Ispanya’ya, 3.’liilk miisabakasinda Fransa’ya kaybeden
Avustralya’nin da rakibe top kaptirma, rakibin say1 kazandigi asist sayilarinda, hizli hiicumdan ve boyali
alandan yenilen sayilar ile organizasyonda tamamladigi 8 miisabakada ilk 4 takim icerisinde en fazla
say1 yiyen iilke oldugu goriildii (p>.05).

Rakibin 2 sayilik bdlgeden yaptig1 atislarda Avustralya savunma organizasyonunun Ispanya,
Arjantin ve Fransa’ya gore anlamli diizeyde yeterli olmadigi (p<.05), top kaybindan yenilen sayilarda
19.12+£5.02 ve kaybedilen top sayisinda 15.75+3.45 ortalama ile Avustralya aleyhine ve bu
parametrelerde en diisiik degerlere sahip Fransa lehine anlamli fark olustugu goriildii (p<.05). Ayrica
rakibin yaptig1 blok sayilarinda 1.75+0.70 ortalama ile Ispanya’nin en diisiik degere sahip oldugu ve
4.75+3.05 ortalama ile Arjantin aleyhine anlamlilik olustugu tespit edildi (p<.05). Bu bulgularin
organizasyondaki final ve 3.’liik miisabakalarindan alinan sonuglar etkiledigi diisiiniilmektedir.

TARTISMA VE SONUC

Basketbol tiim diinyada popiilerligi giderek artan, son derece yiiksek kondisyon ozelliklerinin
sahaya yansitildigi, kadinlar ve erkeklerin birbirlerinden ayr1 miicadele ettikleri bir takim sporudur.
Uzun yillardan beri gerek ulusal gerekse uluslararasi bircok turnuvanin yapildigr basketbolda, diinya
kupalart en 6nemli organizasyonlar arasinda yer almaktadir. Bu aragtirmada 2019 FIBA Erkekler
Basketbol Diinya Kupasinin tiim miisabakalarini ¢esitli art1 ve eksi degerlere gore inceleyerek, bu
degerlerin kazanma ya da kaybetme iizerindeki etkisini ortaya c¢ikarmayi amaglandi. Yapilan
arastirmada; kazanan takimlarin art1 degerlerden 2 sayilik isabetli atis adedi, 3 sayilik isabetli atis adedi,
isabetli serbest atig adedi, kazanilan savunma ribaundu, rakipten top ¢calma, say1 kazanilan asist sayisi,
rakibin top kaybi, rakibe yapilan blok sayisi, rakibin yaptigi faul, top kaybindan kazanilan sayilar, hizl
hiicumdan kazanilan sayilar, ikinci sanstan kazanilan sayilar, boyali alandan kazanilan sayilar ve
bench’ten kazanilan sayilar bakimindan kaybeden takimlardan anlaml derecede yiiksek degerlere sahip
olduklari, kaybeden takimlarin ise eksi degerlerden 2 sayilik isabetsiz atig adedi, kaybedilen savunma
ribaundu, rakibin top ¢almasi, rakibin say1 kazandig1 asist sayisi, kaybedilen top sayisi, rakibin yaptigi
blok sayisi, rakibe yapilan faul, top kaybindan yenilen sayilar, hizli hiicumdan yenilen sayilar, ikinci
sanstan yenilen sayilar, boyali alanda yenilen sayilar, bench’ten yenilen sayilar, 2 sayilik bolgeden
yenilen atig adedi, 3 sayilik bolgeden yenilen atig adedi, serbest atistan yenilen sayilarin adedi ve yenilen
sayilarin toplami degerlerinde anlamli farkliliklara sahip olduklar1 sonuglarina ulasildi (Tablo 4-5).
Ibafiez et al. (2008) Ispanya Basketbol 1. Ligi 2000-2001 ve 2005-2006 sezonlar1 arasinda oynanan 870
miisabakay1 inceledikleri arastirmalarinda, basarili 3 sayilik atig, defans reboundu, asist, top ¢alma, blok
ve yapilan fauller bakimindan galip gelen takimlar lehine anlamli farklar oldugu bildirilmistir. Ibafiez et
al. (2009) ispanya Basketbol Federasyonu 20 Yas Alt1 Liginde 2005-2006 ve 2006-2007 sezonlarinda
223 karsilagsmayi, iki ve ti¢ sayilik atiglar (basarili ve basarisiz), serbest atislar (basarili ve basarisiz),
hiicum ve savunma ribauntlari, asistler, top calmalar, top kayiplari, bloklar (basarili ve basarisiz alinan
ve yapilan fauller, topa sahip olma ve hiicum derecelerine gore yaptiklari analizler sonucunda, kazanan
takimlarm, atilan ii¢ sayilik atislar, kacirilan serbest atislar ve top kaybi disinda oyunla ilgili tiim
istatistiklerde daha iyi degerlere sahip oldugunu bildirmislerdir. Sampaio, Drinkwater ve Leite (2010)
2007-2008 sezonunda Ispanya Basketbol 1. Liginde 198 oyuncandan elde ettikleri 5309 veriyi
inceledikleri aragtirmalarinda, belirledikleri kriterlere gore giiglii takimlarin 2 sayilik atislar ve paslar
acisindan Ustin oldugu, daha zayif takimlarmm ise savunma ribauntlarinda koétii olduklarin
bildirmislerdir. Ayrica basketbolda hiicum oyunlarinin basarty1 belirlemesine ragmen, ¢alismalarinin
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sonuglarinda daha fazla defansif ribaunt almanin ve daha az hata yapmanin da onemli oldugu
vurgulanmustir. Karag Ocal, Giirkan ve Ertetik (2020) 2019-2020 sezonunda Tiirkiye ING Basketbol
Ligi miisabakalarin1 bazi teknik parametreler agisindan yaptiklar analizler sonucunda, toplam sayi, iki
sayl, U¢ say1, asist, savunma ribaundu, toplam ribaunt, top ¢alma ve blok parametrelerinde galip gelen
takimlar lehine anlaml farkliliklar oldugunu bildirmislerdir. Zhang et al., (2020) farkli bir analiz
uygulamasiyla, bizim gibi 2019 FIBA Erkek Basketbol Diinya Kupasi {izerinde yaptig1 arastirmalarinda,
iic sayi skoru ile top calmalar ve kisisel faullerden olusan agresif savunma degerlerinin maglari
kazanmada avantaj saglayabildigini bildirmiglerdir. Literatiirdeki arastirmalar bu ¢alismada yer alan
degiskenlerin hepsini kapsamamasina ragmen, basketbolda galibiyetin sebebi olarak ifade ettikleri art1
ya da eksi degerlere ait sonuglarmin bu arastirmayi destekledigi goriilmektedir. Ayrica kazanan
takimlari art1 degerleri ile atilan sayilar toplami arasinda ve kaybeden takimlarin eksi degerleri ile
yenilen sayilar toplami arasinda bir ¢ok parametrede anlamli iliskiler oldugu, galibiyette en etkili arti
degerlerin say1 kazanilan asist sayisi, 3 sayilik isabetli atis adedi ve benchten kazanilan sayilar olmakla
birlikte, maglubiyetlerde ise en etkili parametrelerin rakibin say1 kazandigi asist sayisi, 3 sayilik
bolgeden yenilen atig adedi ve benchten yenilen sayilar oldugu goriilmektedir (Tablo 7-8).

Arastirmamizda ayrica 2019 Erkekler Basketbol Diinya Kupasi’ni ilk 4 sirada tamamlayan tilkeler,
organizasyon siiresince tamamlamis olduklari 8 miisabakadan elde ettikleri arti ve eksi degerler
bakimindan karsilastirildi. Arti degerler bakimindan Diinya Kupasini birinci sirada tamamlayan
Ispanya’nin kazanilan hiicum ribaundu, say1 kazanilan asistler ve ikinci sanstan kazanilan sayilarda;
ikinci sirada tamamlayan Arjantin’in isabetli serbest atig, rakibin yaptig1 faul, hizli hiicumdan kazanilan
sayilar ve atilan sayilar toplaminda; iigiincli sirada tamamlayan Fransa’nin rakibe yapilan blok ve
bench’ten kazanilan sayilarda; dordiincii sirada tamamlayan Avustralya’nin ise 2 ve 3 sayilik isabetli
atig, kazanilan savunma ribaundu ve boyali alandan kazanilan sayilardan en yiiksek degerlere ulastigi
ancak bu degerlerde istatistiksel olarak anlamli bir fark olmadigi, eksi degerler bakimindan diinya
kupasini birinci sirada tamamlayan Ispanya’nin sadece 3 sayilik isabetsiz atig parametresinde en yiiksek
degere sahip oldugu; ikinci sirada tamamlayan Arjantin’in istatistiksel olarak anlamli bir fark gériilmese
de 2 sayilik isabetsiz atig, kaybedilen hiicum ve savunma ribaundu, rakibe yapilan faul, bench’ten
yenilen ve serbest atistan yenilen sayilar ile toplam eksi degerlerde en yiiksek diizeye ulastigi; iiglincii
sirada tamamlayan Fransa’nin da istatistiksel olarak anlaml1 diizeyde olmasa da isabetsiz serbest atiglar,
ikinci sanstan ve 3’liik bolgesinden yenilen sayilarda en yliksek eksi degerlere ulastigi; dordiincii sirada
tamamlayan Avustralya’nin ise rakibe top kaptirma, rakibin sayir kazandigi asist sayilarinda, hizl
hiicumdan ve boyali alandan yenilen sayilar ile organizasyonda tamamladigi 8 miisabakada ilk 4 takim
icerisinde en fazla say1r yiyen iilke oldugu gortldi (Tablo 8-9). Tipki organizasyonun genel
degerlendirmesinde oldugu gibi bir¢ok segili arti ve eksi degerlerin, turnuvanin en iyi 4 takiminin
sonugclari tizerinde de etkileri acikc¢a goriilmektedir.

Bu arastirmada, FIBA Erkek Basketbol Diinya Kupasi’ndaki miisabaka sonuglarinin birgok art1 ve
eksi degerden kaynaklandigi, bu degerlerin bir biitiin olarak sonuglar1 etkiledigi ancak kazananlar igin
galibiyette kaybedenler i¢in ise maglubiyette en etkili durumlarin asist sayisi, 3 sayilik isabetli atig ve
benchten kazanilan sayilar oldugu, turnuvanin en iyi dort takiminin karsilastiritlmasinda da bu degerlerin
etkilerinin acik¢a goriildiigii sonucuna ulagildi.
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