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Spora katihm, devamlilik ve sporu birakmayla iliskili faktorlerin ortaya konmasinda 6nemli
bir yapi olan spora baghhgin incelenmesi, Gilkemizde bu kavramin daha kapsamli bir sekilde
anlasiimasi, alan yazindaki bosluklari agiga c¢ikararak yeni arastirma sorulari ortaya
konmasini saglamasi agisindan énemlidir. Spora bagliligi daha iyi anlamak, fiziksel olarak
daha aktif bir topluma sahip olmak igin 6nemli bir firsat sunabilir. Bu baglamda bu
galismanin amaci alan yazindaki spora baglilik ile iliskili psikososyal faktorleri sistematik
derleme metodu ile ortaya koymaktir. Derleme PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) yonergelerine uygun olarak, PubMed, Google
Scholar, SPORTDiscus ve Taylor-Francis Online veri tabanlarinda, “sport commitment”
anahtar kelimeleri kullanilarak gergeklestirilmistir. Tarama sonucunda toplam 1132
calismaya ulasiimistir. On incelemeler sonrasi spora baglilik (Sport Commitment) modelini
(Scanlan ve dig., 1993) temel alan, hakemli dergide yayinlanan, 6rneklem grubunun yas
araligl 10-18 yas (erken ve orta ergenlik) arasinda olan, spora baghhk ile iliskili faktorleri
inceleyen calismalar gibi dahil etme kriterleri, ingilizce dilinde yazilmama, nitel arastirma
yontemi kullanma gibi dislama kriterleri géz 6niinde bulundurularak 20 galisma sistematik
derlemeye dahil edilmistir. Dahil edilen ¢alismalarda yanlilik riski ve ¢alismalarin kalitesini
degerlendirmek igin Karma Yontem Degerlendirme Araci (Mixed Methods Appraisal Tool)
kullaniimistir. Calismalar spora baglilikla iligkili “bireysel” ve “sosyal” faktorler olarak iki
baslik altinda toplanmistir. Bulgular, spora baghlikla iliskili bireysel faktorler arasinda
gldilenme kavraminin 6nemli bir faktér olarak 6n plana c¢iktigini goéstermistir. Sosyal
faktorlerde ise antrendrlerin olusturdugu ortam/iklimin sporcularin spora baghligi igin
oldukga kritik bir rolii oldugu gorilmustir. Sonug olarak ergen sporcularin spora katihm ve
devamliligina iliskin stratejilerin gelistiriimesinde bu faktoérlerin dikkate alinmasi 6nerilir.

Anahtar Kelimeler: Spora badlilik, Bireysel faktérler, Sosyal faktérler, Ergenler

ABSTRACT

Examining sport commitment, which is a crucial structure in revealing the psychosocial
factors that affect sport participation, persistence, and dropping out of sports, is important
in terms of providing a more comprehensive understanding of this concept in our country,
revealing the gaps in the literature and providing new research questions. A better
understanding of sport commitment may provide an important opportunity for a more
physically active society. In this context, this study aimed to systematically review the
psychosocial factors related to sport commitment in the literature to date. A systematic
review of articles published in English across PubMed, Google Scholar, SPORTDiscus, and
Taylor-Francis Online databases was undertaken using Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines by the “sport commitment”
keyword. Inclusion criteria such as studies published in peer-reviewed journals based on the
Sport Commitment model (Scanlan et al., 1993), the age range of the sample group between
10-18 years (early and middle adolescence), and examining factors related to sport
commitment, were taken into account. In addition, exclusion criteria such as not being
written in English and using a qualitative research method were taken into during the initial
search. Totally 20 articles met inclusion criteria after the full-text articles were screened for
eligibility. We used the Mixed Methods Appraisal Tool to assess the risk of bias and the
quality of the studies included in the review. The studies were grouped under two headings
as "individual" and "social" factors related to sport commitment. The findings showed that
the concept of motivation stands out as an important factor among the individual factors
related to sport commitment. In the part of the social factor, it has been seen that the
motivational environment/climate created by the coaches has a critical role in sport
commitment. Consequently, it is recommended to consider these factors in developing
strategies for sport participation of athletes and persistence in sports.

Keywords: Sport commitment, Individual factors, Social factors, Adolescents
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GIRIS

Toplum, ekonomi, egitim gibi bir¢ok farkli alan1 etkileyen spor ve egzersizin halk saglig1 lizerindeki olumlu etkileri
bilinmektedir. Spora katilim, fiziksel olarak aktif bir yasam siirmenin énemli yollarindan biridir ve bu sayede halk
sagligina pozitif katki sunar. Cocuklukta fiziksel olarak yeterli seviyede aktif olmak, kemik-kas gelisimi ve motor beceri
gelisimi igin kritik bir dneme sahiptir (World Health Organization (WHO, 2010)). Buna ek olarak, fiziksel olarak aktif
olmak, ¢ocuk ve ergenlerde, fiziksel saglik, akademik basari, yliriitiicii biligsel islevler ve zihinsel saglik {izerinde olumlu
etkilere sahiptir (WHO, 2020). Spora uzun yillar katilim gosteren geng yetiskin bireylerin, daha diigiik kayg1 seviyelerine
sahip oldugu goriilmiistir (Ashdown-Franks ve dig., 2017). Bir diger boyutuyla okul sporlarima katilim gosteren
ergenlerin, geng yetiskinlikte daha az depresif belirtilere ve daha diisiik stres seviyelerine sahip oldugu bulunmustur
(Jewett ve dig., 2014). Spora katilimin, yiiksek benlik saygisi, psikolojik dayaniklilik ve akademik basari ile iligkili
oldugu da ortaya konmustur (Bradley ve dig., 2012; Eime ve dig., 2013; Sevarsson ve dig., 2017; Gagliardi ve dig., 2020).
Belirtilen tiim yararlarina karsin gergeklestirilen uluslararasi aragtirmalarda, 5-17 yas arasindaki erkeklerin yalnizca
%9'unun ve kizlarin %?2'sinin, giinliik 60 dakika veya daha fazla orta-siddetli fiziksel aktivitede bulundugu goriilmiistiir
(Shores ve dig., 2015). Ayrica hazirlanan raporlar, Avrupa tilkelerindeki 11-15 yas grubu arasinda fiziksel inaktivitenin
giderek arttigmi gdstermistir. Oyle ki, Avrupa’daki 15 yas grubu kizlarin %14’{inden daha az bir kisminin fiziksel olarak

yeterince aktif oldugu kabul edilmektedir (WHO, 2016).

Toplum iizerindeki faydalar sebebiyle ulusal hiikiimetler ve uluslararasi kuruluslar tarafindan tesvik edilen spora
katilim ve devam etme motivasyonu, spor psikolojisinde en kapsamli ¢alisilan alanlardan biri olmustur (Weiss ve Ferrer-
Caja, 2002). Eglenmek, deneyim, rekabet, saglikli yasam gibi sebepler gosterilse de (Kilpatrick, Hebert ve Bartholomew,
2005) bireylerin spora katiliminin zaman igindeki 1srar1 altinda yatan psikolojik durumu ifade etmek igin spora baglilik
kavrami ortaya konmustur (Scanlan, ve dig., 2016). Bu psikolojik durum, sporculari sectikleri spora baglayan
motivasyonel bir giicli yansitir. Spora baglilik kavrami, spora katilimin arkasindaki giidiilerin daha iyi anlagilmasina
6nemli bir katki saglamistir (Berki ve dig., 2020). Scanlan ve digerleri (1993) spora baglilik kavramini temel alarak spora
katilim ve sporu birakmanin daha kapsamli bir sekilde anlasilmasina katkida bulunmak igin spora baglilik modelini

geligtirmistir.

Spora Baghhk Modeli (Sport Commitment Model): Spora baglilik modeli bireylerin spora katilimi ve bunu
stirdiirme kararliligimin dnciillerini incelemektedir (Scanlan ve dig., 2003). Bu modelde spora baglilik, "spor katilimina
devam etme arzusunu ve kararliligin temsil eden psikolojik bir yap1" olarak tanimlanmaktadir (Scanlan, ve dig,. 2016).
Spora baglilik modeli sosyal degisim kuramindan (Kelley ve Thibaut, 1978), Kelley'in (1983) kisileraras: iligkiler
modelinden ve yatirirm modelinden (Rusbult ve dig., 1988) uyarlanmistir. Sosyal psikoloji perspektifinde baglilik, bir
kisinin 1srarli hareket tarzini agiklamaya yardimer olan kosullarla (Becker, 1960, akt. Scanlan ve dig., 1993) ve iliskilerin

istikrari, kaliciligr (Kelley, 1983) ile iliskilendirilmistir.

Rusbult'un (1980) yatirim bagliligi modeli, spora baglilik modeli i¢in ilk deneysel temeli saglamistir. Modelde bir
iliskiye veya bir faaliyete baglilik, memnuniyet, alternatifler ve yatirimlarin bir iiriinii olarak konumlandirilir. Model,
romantik iligkilere (Rusbult ve dig., 1986), arkadasliklara (Rusbult, 1980), calisma ortamlarina (Rusbult ve Farrell, 1983)
bagliligi tahmin etmede etkili olmugtur. Scanlan ve digerleri (2003), 6nceki kuramlara dayanarak, spora bagliligi
artirabilecek veya azaltabilecek bes dogrudan yordayiciya sahip olan (spordan zevk alma, katilim firsatlari, kisisel

yatirimlar, sosyal kisitlamalar ve katilim alternatifleri) spora baglilik modelini olusturmustur.

http://www.sbd.hacettepe.edu.tr
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Spora baglilik modelinin, {i¢ 6nemli 6zellige sahip oldugu belirtilmistir (Scanlan ve dig., 1993): (1) Spora baglilik, bir
aktiviteye psikolojik bagliligi ele alir; (2) Spora baglilik hem biligsel (6rnegin, diisiinme) hem de duygusal (6rnegin,
duygular) faktorlerin bir lirliniidiir ve (3) Spora baglilik modeli, esit diizeyde baglilik ortaya koyan katilimcilarin farkl
yordayicilarint ayirt edebilir. Model, bireylerin katildiklar1 faaliyetler igin tagidiklart baglhiligin altinda yatan anlama

odaklanir.

Olusturulan modelde 6zetle spora baglilik, bir bireyin spora katilimdan keyif alma (spora katilimdan zevk), kisisel
kaynaklara yatirim yapma (kisisel yatirimlar), sporun degerli firsatlar sagladigini algilama (degerli firsatlar) ve kisinin
katiliminda digerleri tarafindan 6nemli 6lgiide desteklenme (sosyal destek) derecesinin etkisi olarak agiklanmigtir
(Scanlan ve dig., 2013). Nicel yontemler ile yapilan caligmalar spordan zevk alma, kisisel yatirimlar ve katilim
firsatlarmin, spora baglilik modelinin olumlu yordayicilart oldugunu, sosyal kisitlamalar ve diger dnceliklerin spora
baglilik ile negatif iligkiye sahip oldugunu ortaya koymustur (Scanlan ve dig., 2003). Ayrica arastirmalar spordan zevk
alma alt boyutunun (spora karsi olumlu duygusal tepkiler), bagliligin en giiglii yordayicisi oldugunu gdstermistir (Sousa

ve dig., 2007; Weiss, ve dig., 2001).

Gergeklestirilen nitel ¢aligmalar sonrasinda takim gelenegi, takim iiyeligi, sosyal destek, iistiin basar1 arzusu gibi farkl
olasi yeni belirleyiciler test edilmistir (Scanlan ve dig., 2013). Ayrica arastirmacilar bir sporcunun zorunlu bir sekilde
spora baglilik duyabilecegini de savunmustur (Gabriele ve dig., 2011). Yani bireylerin, "yapmak istedikleri" ve "mecbur
olduklar1" i¢in eyleme ge¢me cabasinda israr edebilecegi, faaliyete bagimsiz ya da zorunlu olarak katilimda davranigsal
ve psikolojik sonuglarin farkli olabilecegi belirtilmistir (Scanlan ve dig., 2016). Bu nedenle, bazi arastirmalar spora
bagliligi ayn1 zamanda iki tiir baglilik igerdigini ve hem "istemek" hem de "yapmak zorunda" boyutlarini igeren yapiya
sahip oldugunu ileri siirmiistiir (Weiss ve Weiss, 2006; Wilson ve dig., 2004). Bu nedenle Scanlan ve digerleri (2016),
spora baglilik modeline hem hevesli (baglanmak isteyen) hem de kisith (baglanmak zorunda) yonlerini eklemistir.

Yenilenen model, spora bagliligin iki boyutu (hevesli ve kisitll) arasinda ayrim yapmustir.

Giincellenen modeli temel alan Spora Baglilik Olgegi-2 iki ana boyutun (Hevesli ve Kisith Baglilik) altinda toplanan;
spora katilimdan alinan zevk (sport enjoyment), degerli firsatlar (valuable opportunities), diger Oncelikler (other
priorities), kisisel yatirimlar-kayip (personal investments-loss), kisisel yatirimlar-miktar (personal investments-quantity),
sosyal kisitlamalar (social constraints), sosyal destek-bilgisel (social support-informational), sosyal destek-duygusal
(social support-emotional), iistiin bagar1 arzusu-ustalik (desire to excel-mastery achievement), listiin basari arzusu — sosyal

(desire to excel-social achievement) olmak tizere 10 alt boyuttan olusmustur (Scanlan ve dig., 2016).

Sekil 1’de goriilen modelde, Hevesli Baglilik (Enthusiastic Commitment) sporcularin “bir sporda zaman iginde 1srar
etme arzusu ve kararliligin1” temsil ederken, kisitli baglilik (constrained commitment), sporcularin “bir spora devam etme
zorunlulugu algilarin1” temsil etmektedir (Scanlan ve dig., 2016). Model kapsaminda bu iki ana boyutun altinda toplanan
alt boyutlardan spora katilimdan alinan zevk (sport enjoyment), spor deneyimi sonucunda olusan seving duygularini
yansitan, olumlu duygusal tepkidir. Degerli Firsatlar (Valuable Opportunities), spora siirekli katilim yoluyla elde
edilebilen 6nemli firsatlar1 kapsar. Diger Oncelikler (Other Priorities), siirekli spor katilimi ile celisen, gekici ve farkl
alternatiflerle ilgilidir (Scanlan ve dig., 1993). Kisisel Yatirimlar-Kayip (Personal Investments-Loss), bir spora katilim
yolu ile kazanilan kisisel kaynaklarmn, katilimin kesilmesi durumunda geri kazanilamayacak olmasi ile ilgilidir. Kisisel
Yatirimlar-Miktar (Personal Investments-Quantity), bir spora aktarilan kisisel kaynak miktarini1 temsil eder. Sosyal
Kisitlamalar (Social Constraints), bir spora katilma yiikiimliiliigii algisini yaratan sosyal beklentiler veya normlardir.

Sosyal Destek-Bilgisel (Social Support-Informational), bir spordaki énemli kisilerden alinan faydali bilgi, rehberlik veya

http://www.sbd.hacettepe.edu.tr
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tavsiyelerdir. Sosyal Destek-Duygusal (Social Support-Emotional), bir sporda 6nemli kisilerden alinan cesaret, ilgi ve
empati ile ilgilidir. Ustiin Basar1 Arzusu-Ustalik (Desire to Excel-Mastery Achievement), bir sporda ustalasmay1 ve
gelismeyi istemeyi ve/veya ¢abalamayi ifade eder. Ustiin Basar1 Arzusu — Sosyal (Desire to Excel-Social Achievement),

bir sporda rakiplere iistiinliik saglamak ve kazanmak i¢in ¢abalamak ve/veya istemektir (Scanlan ve dig., 2016).
Sekil 1

Spora Baglhlik Modeli

Spora Katilimdan Zevk

Degerli Firsatlar

. SPORA BAGLILIK
Diger Oncelikler i
—
Hevesl:

Kigisel Yatinmlar i

= et b e e e vt e e i

—I——' i Kisstly H

Sosyal Kisitlamalar ! :

v

Yapilan arastirmalar spordan alinan zevk, degerli firsatlar ve istiin bagari arzusunun hevesli bagliligin en 6nemli
yordayicilari oldugunu gostermistir (Scanlan dig., 1993, 2016). Katildiklar1 spordan daha fazla keyif alan ve sporu
biraktiklarinda kendilerine sunulan 6nemli firsatlar1 kagiracagmi diisiinen sporcularin, katilimi siirdiirme arzusunun
yiiksek olmasi beklenecektir. Sosyal kisitlamalar ve diger oncelikler ise kisith bagliligin énemli yordayicilar olarak
bulunmustur (Weiss ve Weiss, 2003, 2006; Wilson ve dig., 2004). Bu yordayicilardan bazilarimin her iki baglilik tiirii ile
iliskili oldugu goriilmiistiir. Ornegin diger oncelikler, spor katilimina kars1 cekici alternatiflerin mevcudiyeti sebebiyle,
sporcularin 1srar etme arzusunu ve kararliligini azaltarak hevesli bagliligi negatif etkilemektedir. Spordan alinan zevk ve
degerli firsatlarin ise hevesli bagliligi artirmakla kalmayip, aynit zamanda kisith bagliligi da 6nemli dlgiide azalttigi

belirtilmistir (Scanlan ve dig., 2016).

Spora baglhiligi 6lgmek igin Scanlan ve digerleri (1993) kavramsal gerceveye uygun olarak Spora Baghlik Olgegini (Sport
Commitment Scale) gelistirmistir. Olcek spora baglilik modelinin ilk halindeki gibi bes yapr iizerinden olusturulmustur
(Scanlan ve dig., 1993). Olgek, spora baghlik dl¢iimii i¢in arastirmalarda siklikla kullamilmistir (Guillet ve dig., 2002;
Hagiwara ve Isogai, 2014; Scanlan ve dig., 2008; Weiss ve Weiss, 2007). Modele eklenen yeni yapilardan sonra
giincellenen Spora Baghlik Olcegi 2°de 7 alt boyut (Spora katilimdan zevk, degerli firsatlar, diger oncelikler, kisisel
yatirimlar, sosyal kisitlamalar, sosyal destek, {istiin basar1 arzusu) bulunmaktadir ve 5°1i Likert tipindedir (Scanlan ve

dig., 2016).
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Fiziksel olarak aktif bir yasam siirmenin yasam boyu faydalar1 her gegen giin daha da 6nem kazanmaktadir. Bu baglamda
spora baglilik kavrami iizerinden fiziksel aktiviteye katilimin arkasindaki giidiilerin daha iyi anlagilmasi énemlidir (Berki
ve dig., 2020). Buradan hareketle spora katilimi siirdiirme ve sporu birakmayla iligkili psikososyal faktorlerin ortaya
konmasinda &nemli bir yapi olan spora bagliligin incelenmesi, iilkemizde bu kavramin daha kapsamli bir sekilde
anlasilmasini, alan yazindaki bosluklar agiga ¢ikararak yeni arastirma sorulari ortaya konmasini saglayabilir. Spora
baglilig1 daha iyi anlamak, fiziksel olarak daha aktif bir topluma sahip olmak i¢in dnemli bir firsat sunabilir. Bu nedenle,
bu ¢alismanin amaci alan yazindaki spora baglilik ile iliskili psikososyal faktorleri sistematik derleme metodu ile ortaya

koymaktir. Bu derlemede su sorular ele alinmistir:
1. Ergen sporcularda spora baglilik ile iliskisi incelenen bireysel faktorler nelerdir?

2. Ergen sporcularda spora baglilik ile iligkisi incelenen sosyal faktorler nelerdir?

YONTEM

Bu ¢aligma spora baglilik ile iliskili faktorleri belirlemek amaciyla yapilmig bir sistematik derlemedir. Sistematik alan

yazin taramasi, PRISMA yonergelerine uygun olarak gerceklestirilmistir (Page ve dig., 2021).

Veri Kaynaklar1 ve Tarama Stratejisi: Herhangi bir tarih kisitlamasi olmaksizin, Pubmed, Google Scholar,
SPORTDiscus ve Taylor-Francis Online veri tabanlarinda, “sport commitment” anahtar kelimeleri kullanilarak kapsamli
bir alan yazin taramasi gergeklestirilmistir. Tarama sirasinda anahtar kelimeler baslikta aranmustir (Ornegin, Google

Scholar’da; allintitle secenegi).

Calismaya Dahil Etme ve Dislama Kriterleri: Asagidaki kriterleri karsilayan g¢aligmalar bu derlemeye dahil
edilmistir: (a) Ampirik arastirmalar (nicel kanit); (b) sporcularda ‘‘spora baglilik (Sport Commitment)’’ arastiran
calismalar (c) “Spora Baglilik (Sport Commitment)” modelini temel alan galismalar (Scanlan ve dig., 1993) (d) Hakemli
dergide yaymlanan caligmalar. (e) drneklem grubunun yas araligi 10-18 yas (erken ve orta ergenlik) arasinda olan

calismalar f) spora baglilikla iligkili faktorleri inceleyen ¢aligmalar.

Tam metnine ulasilan ¢alismalardan, spora baglilik modelini temel alan 6l¢lim aracini kullanmayan, nitel arastirma
metoduna sahip, spora baglilikla iliskili faktorleri incelemeyen, hakemli dergide makale olarak yayinlanmayan veya rapor

olan, tezler ve Ingilizce dilinde yazilmayan galismalar bu derlemeye dahil edilmemistir.

Tarama Siireci: Bu kriterler ¢ergevesinde spora baglilik modelinin (Scanlan ve dig., 1993) ortaya kondugu 1993

yilindan bu yana spora bagllik ile ilgili yapilan tiim ¢aligmalara ulasilmaya ¢alisilmistir.

Anahtar sozciikler kullanilarak yapilan tarama sonucunda ulasilan makalelerde ilk olarak, birinci ve ikinci yazar
bagimsiz olarak tiim basliklar1 ve ozetleri incelemistir. Bu tarama siirecinin sonuglarini tartismak ve herhangi bir
uyusmazlik olup olmadigini belirlemek i¢in bir toplanti yapilmistir. Bu asamada basliklarinda farkli baglilik kavrami
caligilan, 6lgek uyarlamasi ile ilgili olan, ingilizce dili disinda yazilan ve sporcu bagliligi olmayan calismalarin
diglanmasinda goriis birligine varilmistir. Bu ¢alismalar diglandiktan sonra her iki yazar, kalan calismalarin 6zetlerini
incelemis ve bu sistematik derlemedeki arastirma sorulariin cevabini kargilamayan caligmalarin diglanmasina karar
vermislerdir. Bu asamadaki diglanma nedenleri; 6rneklemin sporculardan olusmamasi, baglilik modelini test etmesi ve
farkl1 baglilik kavramlarimin (6rnegin organizasyonel baglilik gibi) ¢alisilmis olmasini igermektedir. Bu asamadan sonra
kalan galigmalarin tam metinleri indirilerek incelenmis ve hakemli olmayan dergide ya da rapor olarak yayimlananlar, tez

olanlar ve tam metinleri Ingilizce dilinde olmayan calismalar dislanmistir. Veri tabami taramasinda ¢ikmama olasilig
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dikkate alinarak kalan ¢alismalarin tam metinlerinin kaynaklar1 da incelenmis ancak taramada ulasilan ¢aligmalardan
farkli bir ¢aligmaya ulagilamamigtir. Kalan ¢alismalarin tam metinleri dahil edilme ve diglanma kriterleri ¢ergevesinde

incelenerek derlemeye dahil edilen ¢aligmalarin son hali verilmistir. Tarama siirecinin detaylart ve sonuglart Sekil 2°de

sunulmustur.
Sekil 2
PRISMA Akis Semast
Tanmimlama asamasinda cislanan ¢alismalar:
— Tekrar eden ¢alismalar (n = 487)
Veri tabanlarinda taranan - Baslik incelenerek ¢ikarilan ¢aligmalar (n =398)
g galigmalar:1132 . Bf$llgl ingilizce dili disinda olan ¢alismalar (n
L] =25)
E SPORT[_)'SC'“: 339 _ e Bashginda farkli baghlik kavrami olan
S Google Scho!ar: 656 4 (organizasyonel baglihk. amag baghligi, rol
Taylor Ffa"jﬂs: 122 baghihgi, duygusal baghlik vb.) (n =331)
Pubmed: 15 e Bashgi slgek uyarlamast ile ilgili olan ¢aligmalar
(n=5)
— e Bashg antrendrlerle ilgili baghlik olan ¢alismalar
(n=9)
e Bashgi sporda goniillii baghhg ile ilgili olan
¢alhismalar (n =19)
A
Taranan ¢aligmalar >
(n=247) Ozeti okunarak diglanan ¢alismalar (n = 117)
~  Modelin test edilmesi ile ilgili olanlar (n=9)
— Spor tiiketicilerini konu alanlar (n=27)
- Farkh baghlik kavramlariyla iliskili olanlar (n=81)

v
@
g Tam metinleri getirilerek Dislanan galigmalar (n =72)
© incelenen galismalar — Hakemli dergide makale olarak yayinlanmayan veya
b (n=130) » rapor olanlar (n = 8)
—  Tezolanlar (n = 33)
— Ingilizce olmayanlar (n = 31)
Dislanan ¢ahismalar: (n = 38)
: v ¢ ~  Orneklemin yas araligi uymayanlar (n = 20)
Dahil etme kriterlerine > S WD
: —  Spora Baghlik Modelini temel alan 6lgegi
uygunlugu incelenen ¢alismalar 5 - e o
g kullanmayanlar (n = 5)
(n=58) : s
~  Nicel arastirma olmayanlar (n =4)
-~ Spora baghlikla iliskili faktdrleri incelemeyen
¢alismalar (n = 7)
- Spora Baghlik Olgeginin gegerlik giivenirlik
¢alismasi bulgularini yetersiz rapor edenler (6rne&in
o sadece ¢eviri yapilmis olmasi) (n = 2)
5 Derlemeye dahil edilen
= alismalar (n = 20)
§ caliyl (
e

(Page ve dig., 2020)

http://www.sbd.hacettepe.edu.tr



Ergen Sporcularda Spora Baglilik ile iliskili Bireysel ve Sosyal Faktorler: Sistematik Derleme
Individual and Social Factors Related to Sport Commitment in Adolescent Athletes: A Systematic Review 1 2 6

Calisma Kalite Degerlendirmesi:
Tablo 1

MMAT Yanhlik Riski ve Calismalarin Kalitesini Degerlendirme Ozeti
MMAT sorulari

Makaleler Desen 1 2 3 4 5 6 7
And H. d .

(2’; I’:;u ve Hernandez Kesitsel Evet  Evet Evet Hayir Evet Evet Evet
Berki ve dig., (2019) Kesitsel Evet  Evet Evet Evet Evet Evet Evet
Berki ve dig., (2020) Kesitsel Evet  Evet Evet Evet Evet Evet Evet
Carpenter ve Scanlan Boylamsal Evet Evet Evet Evet Evet Evet Evet
(1998)

DeJonge ve dig., (2019)  Boylamsal Evet Evet Evet Evet Evet Evet Evet
Dunn ve dig., (2016) Kesitsel Evet  Evet Evet Evet Evet Evet Evet
Garcia-M. dig., .

( 2‘;';:0’)‘1 as ve dig Kesitsel Evet  Evet Evet Evet Evet Evet Evet
Garn (2016) Kesitsel  Evet  Evet Evet Evet Evet Evet Evet
Hall ve dig., (2017) Kesitse]l Evet Evet Cevaplanamiyor Evet Evet Evet Evet
Zeognlc)mdez ve dig., Kesitsel Evet Evet Cevaplanamiyor Evet Evet Evet Evet
Izad ve dig., (2016) Kesitsel Evet Evet Evet Evet Evet Evet Evet
Leo ve dig., (2009) Kesitsel Evet Evet Cevaplanamiyor Evet Evet Evet Evet
Martin ve dig., (2017) Kesitsel Evet Evet Cevaplanamiyor Evet Evet Evet Evet
McD h ki :

( 2; 050)n0ug ve Crocker Kesitsel Evet Evet Cevaplanamiyor Evet Evet Evet Evet
Pons ve dig., (2018) Kesitsel Evet Evet Cevaplanamiyor Evet Evet Evet Evet
Pulido ve dig., (2018) Kesitsel  Evet Evet Cevaplanamiyor Evet Evet Evet Evet
T ] dig., .

( 2aor;u61)1men ve dig: Kesitsel  Evet Evet Cevaplanamiyor Evet Evet Evet Evet
Weiss ve Weiss (2007) Kesitsel Evet  Evet Evet Evet Evet Evet Evet
Weiss (2015) Kesitsel Evet  Evet Evet Evet Evet Evet Evet
Zahariadis ve dig., .

(2a0 00;;)‘111 1w ve dig Kesitsel  Evet  Evet Evet Cevaplanamiyor Evet Evet Evet

Derlemeye dahil edilen ¢aligmalarda yanlilik riski ve caligmalarin kalitesini degerlendirmek i¢in Karma Yontem
Degerlendirme Aract (Mixed Methods Appraisal Tool (MMAT)) kullanilmistir (Hong ve dig., 2018). Yanlilik riski ve
kalite tiim arastirma tiirleri igin ortak iki kriter sorusu ve nicel arastirmalar ig¢in 5 kriter sorusundan olusan toplam 7
sorunun cevabiyla olusturulmaktadir (MMAT- 2018). Bu sorular asagida sunulmustur:

1. Net bir arastirma sorusu mevcut mu?

Elde edilen veri ile aragtirma sorusuna cevap verilebiliyor mu?

. Ornekleme yontemi arastirma sorusu i¢in uygun mu?

. Uygulanan 6l¢timler uygun mu?

2.
3
4. Aragtirma grubu hedef kitleyi temsil ediyor mu?
5
6. Cevaplanmama yanliligi riski diisiitk mii?

7

. Istatistiksel analizler arastirma sorusunun cevabi igin uygun mu?
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MMAT-2018 formatinda genel puan hesaplamasi yerine, sorulara ii¢ farkli cevap verilmektedir (evet, hayir, sdylenemez).
MMAT-2018’in egzersiz ve spor psikolojisindeki diger sistematik derlemelerde de basari ile uygulandig: (Gropel ve
Mesagno, 2019, Goddard ve dig., 2021) goz oniine alinarak bu ¢aligma i¢in kullanilmasi uygun goriilmistiir. Tim
caligmalar iki yazar tarafindan bagimsiz olarak degerlendirilmistir. Degerlendiriciler arasi giivenirlik katsayis1 yliksek
diizeyde bir anlagsmaya isaret etmektedir (x = .82). MMAT-2018 kullanilarak gerceklestirilen yanlilik ve kalite

degerlendirmesinin 6zeti Tablo 1°de sunulmustur.

BULGULAR

Tarama siirecinde gergeklestirilen islemler sonrasi dahil etme kriterlerini karsilayan 20 arastirmaya ulasilmistir (bkz.
Sekil 2). Dahil edilen ¢aligmalara karar verildikten sonra birinci yazar, bu ¢alismalardan yazar isimleri, yayin tarihleri,
orneklem bilgisi (6rneklem biiyilikliigii, yas ortalamasi, cinsiyet), incelenen ana degiskenleri, kullanilan 6l¢lim araglar1 ve

¢alismalarin sonuglarina iliskin verileri ¢ikarmistir (Tablo 2 ve 3).

Orneklem ve Calisma Ozellikleri: Derlemeye dahil edilen galismalarin toplam katilimei say1s1 5963 (kiz 2916, erkek
2477), (Xyas =15.37, Ss=1.37)’tiir. Aragtirmalarin gerceklestirildigi iilkeler; Amerika Birlesik Devletleri (n= 7, %35),
Ispanya (n= 6, %30), Kanada (n= 2, %10), Macaristan (n=2, %10), Ingiltere (n=1, %S5), iran (n=1, %5), Yunanistan (n=1,
%5) olarak dagilim gostermektedir. Caligmalar 1998-2021 yillar1 arasinda yayimlanmistir ve %65°1 2016 yili sonrasi

basilmistir. Caligmaya dahil edilen arastirmalarin 18’1 kesitsel (%90), 2’si ise boylamsal (%10) desene sahiptir.

Spora Baghlik ile iliskili Faktorler: Tarama sonucunda dahil etme kriterlerini karsilayan makaleler detayl olarak
incelenmis ve ¢alismalar spora baglilik ve bireysel faktorler, spora baglilik ve sosyal faktorler olmak iizere iki baglik

altinda toplanmustir.

Spora baghilik ve bireysel faktorler: Alan yazinda spora baglilik ile iligkili bireysel faktorleri ele alan ¢aligmalara

iliskin 6zet bilgiler Tablo 2’de sunulmustur.
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Tablo 2

Spora Baghilik ile Bireysel Faktiorlerin Iliskisini Ele Alan Calismalar

B ) Yas Spora baghhkile
Yazar/Yazarlar Ulke Arastirma Orneklem Sayisi ilgili incelenen  Ol¢iim Araci Elde Edilen Sonug
. Ortalamasi <.
Deseni degisken

Carpenter ve Scanlan Amerika Boylamsal 103 14-18 y1l Spora bagliligin  Spora Baglilik Spora Baglilik alt boyutlarima dair
(1998) Birlesik (68 erkek, 35 kiz) (Xyas = 15.98 SS zaman  icinde Olcegi (Scanlan ve Olciimler, sezonda 3 haftalik hazirlik
Devletleri =1.1) degisimi dig., 1993) donemi, 10 haftalik normal sezon ve 3
haftalik play-off donemi boyunca
gerceklestirilmistir. ilk dlgiimler 3 ve
5. haftalarda son ikinci dlgtimler 10.
haftada yapilmistir. Zaman igerisinde
cogunlukla degerli firsatlar ve spora
katilimdan alinan zevk alt
boyutlarinda artis oldugu goriilmiistiir.
Spordan  alman zevk  puanlar
azalanlarda, spora bagliligin da
azaldigr gorilmiistiir. Ayni sekilde
degerli firsatlar arttikga, bagliligin da

arttig1 gorillmiistiir.
McDonough ve Amerika Kesitsel 227 kiz 11-14 y1l. Oz deger, Benlik Algist Oz deger ve spora baghlik arasinda
Crocker (2005) Birlesik (% 15, 11 yas, spora baglilik Profili Harter zayif pozitif iliski oldugu ve 06z
Devletleri % 35 12 yas, (1985), degerin spora baghligin  diistik
%30 13 yas ve Spora Baglilik diizeyde anlamli pozitif yordayicisi

% 20 14 yas) Olgegi (Scanlan ve oldugu ortaya konmustur (4%).
dig., 1993)

Zahariadis ve dig.,  Yunanistan Kesitsel 243 ergen (Xyas=13.5SS= Giidiilenme, Spora Baglilik Spora bagllik ile i¢sel giidiilenme
(2006) 1.1) spora baglilik Olgegi (Scanlan ve arasinda anlamli pozitif bir iligki

dig., 1993), Sporda
Giidiilenme Olgegi
(SMS)  (Pelletier
ve dig.., 1995)

bulunmustur. Giidiilenmeme ve spora
baglilik arasinda negatif ve anlamli bir
iligki oldugu ortaya konarken, spora
katilimdan alman zevk ile igsel
giidiilenme arasinda pozitif yonde bir
iliski oldugu goriilmistiir.
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Tablo 2
(Devami)
Spora baghlik ile
Yazar/Yazarlar Ulke Arastirma Orneklem Sayist Yas Ortalamasi ilgili incelenen Olgiim Araci Elde Edilen Sonug¢
Deseni degisken
Weiss ve Weiss Amerika Korelasyonel 304 (kiz) 8-18 yil Yas grubu (8- Spora Baglilik  En geng yas grubundaki sporcularin (8-
(2007) Birlesik (Xyas =12.4 Ss = 11, 11-14.5 ve Olgegi (Scanlan 11 yas), daha ileri yas gruplarina gore
Devletleri 2.3) 14.5-18 y1l). ve dig., 1993) spora  katilmdan  alinan  zevk
Sportif seviyelerinin daha yiiksek oldugu
deneyim: bulunmustur. Daha diisiik sportif
—5-6 grubu: spora deneyime sahip sporcular (seviye 5-6),
baslangig yiiksek deneyim seviyesindeki (seviye
seviyesi 8-10) sporculara kiyasla daha fazla
—8-10 grubu: ileri spora katilimdan alinan zevk ve katilim
diizey spora firsatlart  puanlarma sahip oldugu
katilim ve gorlilmiistiir. Yiiksek deneyim
yarigma diizeyi seviyesindeki (seviye 8-10) sporcularin
Spora baglilik ise daha yiksek diger Oncelikler
puanlarma  sahip oldugu ortaya
konmustur.
Garcia-Mas ve dig., Ispanya Kesitsel 454 (erkek) 14-16 y1l Giidiilenme, Sporda Igsel giidiilenmenin spora baghlik ile
(2010) (Xyas =15.6 SS spora baglilik Gldiillenme yiksek  diizeyde pozitif, spora
=.24) Olgegi (SMS)  katilimdan alinan zevk ile orta diizeyde
(Pelletier ve  pozitif  iligkisi varken, dissal
dig., 1995) giidiilenmenin spora baglilik ve spora

Spora Baglilik
Olgegi (Scanlan
ve dig., 1993)

katilimdan alinan zevk ile orta diizeyde
pozitif iligkisi oldugu gorilmistiir.
Giidiilenmemenin diger oncelikler ile
orta diizeyde pozitif iliskisi varken,
spora baglilik ve spora katilimdan
alinan zevk ile orta diizeyde negatif
iliskisi oldugu ortaya konmustur. igsel
ve digsal giidiilenme spora baglilik ve
spora katilimdan alinan zevkin pozitif
yordayicisi iken gilidiilenmeme diger
onceliklerin pozitif yordayicisi oldugu
goriilmiistiir.
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Tablo 2

(Devami)
) ) Ya Spora baghhkile

Yazar/Yazarlar Ulke Arastirma Orneklem Sayis1 or talafnaSI ilgili incelenen  Ol¢iim Araci Elde Edilen Sonug¢

Deseni degisken

Weiss (2015) Amerika Kesitsel 491 14-19 y1l Spora katihm  Spora Baglilk  Arastirma sonuglari gecen sezonda %50
Birlesik (247 erkek, 244 ki1z) (Xyas =16.54 SS  diizeyi, Olgegi (Scanlan ve  veya altinda maca cikanlarmn diger iki
Devletleri =1.22) (miisabakada rol dig., 1993) gruba gore spora baglilik ve spora

alma diizeyine katilimdan alinan zevk seviyelerinin

gbre sporcular iig
gruba ayrilmigtir:

1.diizenli  olarak
magta oynayanlar,
2. gegen sezonda

%350 veya
lizerinde maga
¢ikanlar,

3. gecen sezonda
%50 veya altinda
maga  ¢ikanlar),
spora baglilik

daha diisik oldugunu gosterirken, bu
grubun daha yiiksek Diger Oncelikler
seviyelerine sahip oldugu goriilmiistiir.
Ayrica  diizenli olarak  magcta
oynayanlarin, digerlerine gore anlaml
bir sekilde daha yiiksek Kisisel Yatirim
seviyesine sahip oldugu goriilmistiir.
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Tablo 2
(Devami)
) ) Yas Spora baghhkile
Yazar/Yazarlar Ulke Arastirma Orneklem Sayisi ilgili incelenen  Ol¢iim Araci Elde Edilen Sonu¢
. Ortalamasi o
Deseni degisken
Tamminen ve dig.,  Kanada Kesitsel 451 ()_{ ~163 SS Kisisel duygu Digerlerinin  ve Kisi diizeyinde (intrinsic subscales),
(2016) (247 erkek, 204 kiz) * yas ' diizenleme, Kendinin Duygu kendini gelistiren duygusal diizenleme
=1.02) spora baglilik Diizenlemesi (self-improving) spordan alinan zevk
(Emotion ile pozitif yonde iliskiliyken, kendini
Regulation of kotiilestiren duygusal diizenleme (self-
Others and Self worsening), spordan zevk alma ile
scale; EROS) olumsuz yonde iliskiye sahip oldugu
(Niven ve dig., bulunmustur.  Digerleriyle ilgili,
2011), Spora digerlerini gelistiren duygusal
Bagliik  Olgegi diizenlemenin (other-improving), hem
(Scanlan ve dig., spora katilimdan alinan zevk hem de
1993) spora baglilik ile pozitif iliskiye sahip
oldugu goriillmiistiir. Kendini
kotiilestiren (self worsening) duygusal
diizenlemenin spora katilimdan alinan
zevk ile negatif iligkisi vardir. Benzer
sekilde digerleriyle ilgili, digerlerini
katiilestiren (other-worsening)
duygusal diizenlemenin spora baglilik
ve spora katilimdan alinan zevk ile
negatif iliskiye sahip oldugu ortaya
konmustur.
Andreu ve Ispanya Kesitsel 205 ergen (90 U1l, 34 Spora baglilik, Spora Baghlik En yiiksek spora baglilik seviyelerinin,
Hernandez (2018) Ul4 ve 81 U16) sporda Olgegi (Scanlan Ul11 ve Ul4 ilk y1l gruplarinda oldugu
yarigmacilik ve dig., 1993) goriilmiistiir. Ayrica katilim firsatlar

diizeyi- (U11 ilk
yil, ikinci yil,
dciincit y1il -
Ul4 ilk yil ve
ikinci yil, U16
ilk y1l ve ikinci
yil)

alt boyutunun tiim gruplar ic¢in yil
ilerledikce  arttign  goriilmiistir.
Ornegin U11 ilk yil, ikinci y1ldan daha
disiik katilm firsatlar1  seviyesine
sahipken, ikinci yil da igiincii yila
gore daha diisiik puanlara sahip oldugu
ortaya konmustur.
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Tablo 2
(Devami)
) ) Yas Spora baghhkile
Yazar/Yazarlar Ulke Arastirma Orneklem Sayis1 Ortalamasi ilgili incelenen  Ol¢iim Araci Elde Edilen Sonug¢
Deseni degisken
Pons ve dig., (2018) Ispanya Kesitsel 500 13-21 yil Kaygi ve stresle Sporda Kaygi  Olusturulan modelde kaygmin basa
(36.8% kiz, 63.2% ()—( ~16.42 basa ctkma Olgegi —2 (SAS-2, ¢ikma stratejileri iizerinden spora
erkek) yjs ’ stratejileri, Smith, Smoll ve  baghlikla iligskisi incelenmistir. Kaygi
55=1.54) spora baglilik dig., 20006), alt boyutlarindan somatik kaygi ve
Sporda Stresle  endisenin, gorev yonelimli basa ¢ikma
Basa Cikma ile olumlu iligkisi oldugu,
Stratejileri konsantrasyon bozulmasi ile negatif
Envanteri iligkisi oldugu gorilmistiir.
(ISCCS), ;  Konsantrasyon bozulmasinin ¢ekilme
(Gaudreau ve  yoOnelimli basa ¢ikma ile olumlu iligkisi
Blondin, 2002) oldugu goriilmiisken, endigenin,
Spora Baglilikk  dogrudan spora baglilik ile pozitif
Olgegi (Scanlan ve iliskili oldugu ortaya konmustur. Gorev
dig., 1993) odakli basa c¢ikmanin spora baglilik
olumlu iliskisi oldugu goriliirken,
cekilme yonelimli basa ¢ikmanin
olumsuz iliskiye sahip  oldugu
gOriillmiistiir.
Pulido ve dig., Ispanya Kesitsel 430 erkek 12-18 yil Temel Egzersizde Temel Igsel ve ozerk giidilenme spora
(2018) ()—( ~149] psikolojik Psikolojik baglilikla pozitif iliskideyken,
yfs ’ ihtiyaglarin Ihtiyaglar Olgegi  gilidiilenmemenin negatif iliskiye sahip
88 =167) tatmini (Sanchez ve Nunez  oldugu bulunmustur. Ozerk giidiilenme
giidiilenme 2007), spora baghiligin yiikksek derecede
spora baglilik Sporda anlaml pozitif ~ yordayicisiyken,
Giidiillenme Olgegi  giidillenmemenin, spora  baglihigm

(Pulido

negatif yordayicist oldugu goriilmiistiir.

2015) Ihtiyag tatmini spora baghligin pozitif
Spora Baglilik  yordayicisyken, ihtiyac
Olgegi (Scanlan ve  engellenmesinin spora bagliligin negatif
dig., 1993) yordayicisi oldugu ortaya konmustur.
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Tablo 2
(Devami)
) . Yas Spora baghhkile
Yazar/Yazarlar Ulke Arastirma Orneklem Sayis1 ilgili incelenen  Ol¢iim Araci Elde Edilen Sonug¢
. Ortalamasi <.
Deseni degisken
DelJonge ve dig., Kanada Boylamsal 518 kiz, 11-18 yil g _ Fiziksel benlik Fiziksel Kendini  Arastirma i¢in katilimcilara 2 farkli
(Xyag=14.02 SS . w1 -
(2019) > algisi, spora Tanimlama Olg¢egi  zamanda Sl¢iim yapilmistir. Ilk 6l¢iimle
=1.38) baghilik Kisa Form  ikinci arasinda 24 aylik bir zaman
(Marsh ve dig., brrakilmigtir. Katilimcilar baglangigta
2010) fiziksel benlik algis1 ve spora baglilikta
Spora Baglililk  orta ile yiliksek puanlar bildirirken,
Olgegi (Scanlan ve  zaman igerisinde hem fiziksel benlik
dig., 1993) algist hem de spora baglilik puanlarinda
diisiis  gerceklesmistir.  Olusturan
modele gore, baslangictaki fiziksel
benlik algisinin 24 ay sonraki spora
baglilik diizeyleri ile anlamli derecede
pozitif  iligkiye sahip oldugu
goriilmigtiir.
Berki ve dig., (2019) Macaristan Kesitsel 214 ergen (66 erkek, < _ Giidiilenme, Spora Baglilk  igsel giidilenme, 6ziimseme ve
Xyas =16.84 N I R . . 11 .
148 kiz) 7 spora baglilik Olgegi-2 (Scanlan  dzdesim, hevesli baghligin  pozitif
§8=138) ve dig., 2016), yordayicisi,  giidillenmeme  negatif
Sporda yordayicist olarak bulunmustur. Igsel
Giidiilenme Olgcegi  giidillenme kisith  baghligi  negatif
(Pelletier ve dig., yordarken, digsal diizenleme ve
2013) giidillenmemenin  pozitif  yordadig:
gOriilmiistiir.
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Tablo 2
(Devami)
) ) Yas Spora baghhkile
Yazar/Yazarlar Ulke Arastirma Orneklem Sayis1 ilgili incelenen  Ol¢iim Araci Elde Edilen Sonug¢
. Ortalamasi <.
Deseni degisken

Berki ve dig., (2020) Macaristan Kesitsel 526 (275 erkek, 251 14-18 yil Yasam tatmin, Spora Baglilik  K-ortalama kiimeleme yoOntemi ile

ki1z) S _ digsal ve igsel Olgegi-2, (Scanlan  Spora Baglihk Olgegi-2 alt boyutlar:

Xyas =16.5 ) .o )

- yasam hedefleri, ve dig., 2016), temel alinarak 3 grup olusturulmus;

55=13) saglik  tutumu, Yasam  Tatmini  zorunlu sporcular, bagli olmayan

spora baglilik Olgegi sporcular, hevesli sporcular. Ik

(Satisfaction with  gruptaki zorunlu sporcular spora katilim

Life Scale; Diener  konusunda zorunluluk algisina

ve dig., 1985), sahipken, spora baglilik belirgin

Istek Olgegi (The  degildir. Ikinci gruptakiler, sporun

Aspiration Index, olumsuz bir deneyim olarak

Kasser ve Ryan

1996), Saglik
Tutumlar1  Olgegi
(The Health
Attitudes  Index,

Frederick ve Ryan
1993)

algilanmastyla karakterize edilmistir
Ucgiincii gruptakiler, sporu olumlu bir
deneyim olarak ifade eden hevesli
baglilik gosteren sporcular olarak
etiketlenmistir. ~ Zorunlu grubundaki
sporcularin digerlerine kiyasla daha
yiiksek digsal hedef ve saglk tutumu
puanlart oldugu goriliirken, hevesli
sporcularin daha yiiksek iyi olus,
gelecek hedefi ve igsel hedefe sahip
oldugu ortaya konmustur.
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Tablo 2
(Devami)
) ) Yas Spora baghhkile
Yazar/Yazarlar Ulke Arastirma Orneklem Sayisi ilgili incelenen  Ol¢iim Araci Elde Edilen Sonu¢
. Ortalamasi <.
Deseni degisken
Hernandez ve dig.,  Ispanya Kesitsel 479 16-17 yil Performans Performans Arastirma sonuglart spora bagliligin
(2021) (250 erkek, 229 kiz) & basarisizlik Basarisizlik duygusal tikenme ve duyarsizlagma ile
(Xyas korkusu, Degerlendirme negatif yonde anlamli bir iligkiye sahip
=16.60.27 58 = tikenmislik, Envanteri (PFAIL; oldugunu gostermistir. Yiksek spora
0.50) spora baglilik Conroy ve dig., Dbaglilik seviyesine sahip sporcularin,
2002), Spora  daha  diisik kisisel  basarisizlik
Baglilik  Olgegi  puanlarma sahip oldugu goriilmiistiir.
(Scanlan ve dig., Basarisizlik korkusunun, spora
1993), Maslach  baglilikla negatif iligkili oldugu ortaya
Tikenmiglik konarken, olusturulan model,
Envanteri basarisizlik korkusunun araciligi ile
(Maclach ve  duygusal tilkenme ve duyarsizlagsmanin

Jackson, 1981)

spora bagliligi negatif yonde iliskiye
sahip oldugunu gostermistir.
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Bireysel yapilarin spora baglilik ile iliskili 6nemli faktorlerden oldugu goériilmektedir. Alan yazin incelendiginde,
giidiilenme kavraminin spora bagllik ile iliskili bireysel faktorler arasinda 6n plana ¢ikan kavramlardan biri oldugu
goriilmektedir. Ornegin Garcia-Mas ve digerleri (2010) gerceklestirdikleri ¢alismada genglik sporlarinda giidiilenme ve
spora baglilik arasindaki iliskiyi incelemiglerdir. Aragtirmanin sonuglari, igsel ve dissal giidiilenmenin spora baglilik ve
spora katilimdan alinan zevkle anlaml1 ve olumlu bir iligkisi oldugunu gostermistir. Giidiilenmemenin ise diger 6ncelikler
alt boyutu ile pozitif, spora katilimdan zevk alma ve spora baglilik ile negatif iliskisi oldugu ortaya konmustur. Digsal
giidiilenmenin spora katilimdan aliman zevk ile yiiksek bir pozitif iliskiye sahip oldugu goriilmiistiir. Icsel giidiilenme ile
spora baglilik arasindaki pozitif iliski ve giidiilenmeme ile spora bagllik arasinda negatif bir iliski ortaya koyan diger
caligmalar da bu kavramin 6nemini gostermistir (Zahariadis ve dig., 2006; Pulido ve dig., 2018; Berki ve dig., 2019).
Bundan farkli olarak Zahariadis ve digerleri (2006) aragtirmalarinda digsal giidiilenme puanlari ile spora baglilik arasinda
anlamli bir iligki ortaya koymamustir. Yapilan ¢alismalarda (Berki ve dig.2019) i¢sel giidiilenmeye ek olarak, 6ziimseme
ve 6zdesimin de hevesli baglilig1 pozitif yordadig1 goriilmiistiir. Pulido ve digerleri (2018) 6zerk giidiilenmenin spora
bagliligm anlamli pozitif yordayicisi oldugunu ortaya koyarken, ihtiya¢ tatmininin (6zerklik tatmini, yeterlik tatmini ve
iliski tatmini alt boyutlariyla) spora bagliligin pozitif yordayicist oldugu, ihtiyag¢ engellenmesinin (yeterlik, 6zerklik, iligki
engellenmesi alt boyutlariyla) ise spora bagliligin negatif yordayicist oldugunu gostermislerdir.

Son yillarda yapilan galigmalarda kaygi, tiikenmislik, korku gibi yapilarin da spora baglilik ile iliskili oldugu
goriilmektedir. Ornegin Pons ve digerleri (2018) miisabaka kaygisi ve spora baglilik kavramlari arasindaki iligkide stresle
basa ¢ikmanin aracilik roliinii arastirmislardir. Sonuglar gérev yonelimli basa ¢ikmanin spora baglilik ile anlamli pozitif
bir iliskisi oldugunu gostermistir. Konsantrasyon bozulmasi spora baglilikla negatif iliskiliyken, endisenin spora baglilikla
olumlu iliskiye sahip oldugu ortaya konmustur. Endisenin geng¢ sporcular tarafindan “eldeki gorevle ilgili sorumluluk
duygusu” olarak goriilebilecegi belirtilmistir. Bir diger caligmada Hernandez ve digerleri (2021), performans basarisizlik
korkusu, tiikkenmiglik ve spora baglilik arasindaki iligkiyi ele almistir. Aragtirma sonuglart spora bagliligin duygusal
tikenme ve duyarsizlagma ile negatif yonde anlaml bir iliskiye sahip oldugunu gostermistir. Yiiksek spora baglilik
seviyesine sahip sporcularin, daha diisik kisisel basarisizlik puanlarina sahip oldugu goriilmiistiir. Basarisizlik
korkusunun, spora baglilikla negatif iliskisi oldugu ortaya konulurken, olusturulan model, basarisizlik korkusunun
aracilig1 ile duygusal tiikenme ve duyarsizlasmanin da spora baglilikla negatif iligkiye sahip oldugunu gostermistir.

Spora baglilikla iliskili bir diger 6nemli bireysel faktdriin ise sportif deneyim ve yas oldugu gériilmektedir. Ornegin
Weiss ve Weiss (2007) tarafindan gergeklestirilen korelasyonel ¢alismada en geng yas grubundaki sporcularin (8-11 yas),
daha ileri yas gruplarina gore daha yiiksek spora katilimdan alinan zevk seviyelerine sahip olduklart bulunmustur. Sportif
deneyim baz alinarak olusturulan sporcu gruplarinda ise seviye 5-6 grubundaki sporcularin (yarisma diizeyinin basinda,
yeni sporcular), seviye 8-10 (yiiksek deneyim ve miisabik diizeyindekiler) grubundaki sporculara kiyasla daha fazla spora
katilimdan alinan zevk ve katilim firsatlar1 puanlarina sahip oldugu gériilmistiir. Yiiksek deneyim seviyesindeki (seviye
8-10) sporcularin ise daha yiiksek diger dncelikler puanlarina sahip oldugu ortaya konmustur. Andreu ve Hernandez
(2018) ise aragtirmalarina katilan sporcularin yarisma diizeylerini U11’in ilk yil, ikinci y1l, tigtinci yili — U14’in ilk y1l
ve ikinci yil1i, U16’nin ilk y1l ve ikinci yili olarak gruplandirilmistir. En yiiksek spora baglilik seviyelerinin, U111 ve U14
ilk y1l gruplarinda oldugu goriilmiistiir. Ayrica Spora Baglilik Olgeginin katilim firsatlari alt boyutunun tiim gruplar igin
yil ilerledikge artt1g1 goriilmiistiir. Ornegin U11 ilk y1l, ikinci y1ldan daha diisiik katilim firsatlar1 puanina sahipken, ikinci
yilda {igiincii yila gore daha diisiik puanlara sahip oldugu ortaya konmustur. Son olarak Weiss (2015) gerceklestirdigi bir
diger calismada, liseli katilimcilari, miisabakalara katilim diizeyine gore diizenli katilimcilar (starter), diizenli olmayan

katilimcilar (sezonda %50 veya iizerinde katilim gosteren) ve katilimci olmayanlar (sezonda %50 veya altinda katilim
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gosteren) seklinde gruplara ayirmistir. Arastirma sonuglari, katilimei olmayanlar grubundakilerin diger iki gruba gore,
spora baglilik ve spora katilimdan alinan zevk puanlarinin diisiik oldugunu, diger dncelikler puanlarinin yiiksek oldugunu
gostermistir. Ayrica diizenli katilimcilarin, digerlerine gore anlamli bir sekilde daha yiiksek kigisel yatirim seviyesine
sahip oldugu gorilmiistiir.

Spora baghilikla iliskili farkli bireysel faktérleri ele alan galismalar da mevcuttur. Ornegin Tamminen ve digerleri
(2016) duygu diizenleme kavramu ile spora katilimdan zevk alma ve spora baglilik arasindaki iligkiyi incelemistir. Yapisal
esitlik modellemesinin sonuglari, sporcularin kendini koétiilestiren duygu diizenleme stratejilerinin (self-worsening
emotion regulation strategies) spora katilimdan alman zevkle negatif iliskili oldugunu, iyilestirici duygu diizenleme
stratejilerinin (improving emotion regulation strategies) ise spora katilimdan alinan zevk ve spora baglilik ile pozitif
iligkili oldugunu gostermistir. Spora baglilikla iligkili bireysel faktorleri ele alan bir diger calismada McDonough ve
Crocker (2005), 6z deger ve spora baglilik arasinda zayif pozitif iligki oldugunu ve 6z degerin spora bagliligin diisiik
diizeyde anlamli pozitif yordayicisi oldugunu ortaya koymuslardir. Zaman kavraminin spora baglilikla iligkisini inceleyen
Carpenter ve Scanlan (1998) gerceklestirdikleri boylamsal ¢alismada, Spora Baghlik Olgegi alt boyutlarina dair l¢ciimler,
sezonda 3 haftalik hazirlik donemi, 10 haftalik normal sezon ve 3 haftalik play-off donemi boyunca gergeklestirilmistir.
Ik &lgiimler 3. ve 5. haftalarda son &lgiimler 10. haftada yapilnustir. Zaman icerisinde cogunlukla degerli firsatlar ve
spora katilimdan alian zevk alt boyutlarinda artis oldugu goriilmiistiir. Spordan alinan zevk puanlan diisiik olanlarda,
spora bagliligin da azaldig1 goriilmiistiir. Ayni sekilde degerli firsatlar arttik¢a, bagliligin da arttig1 goriilmiistiir. Bir diger
boylamsal calismada DeJonge ve digerleri (2019) katilimcilara iki farkli zamanda 6l¢iim yapmislardir. Tlk 6lgiimle ikinci
arasinda 24 aylik bir zaman birakilmigtir. Katilimeilar baslangigta fiziksel benlik algisi ve spora baglilikta orta ile yiiksek
puanlar bildirirken, zaman icerisinde hem fiziksel benlik algisi hem de spora baglilik puanlarinda diisiis gerceklesmistir.
Mevcut bulgulara dayanarak, spora katilim gosteren ergen kizlar arasinda fiziksel benlik kavramimin gelistirilmesine
odaklanan miidahalelerin degerli olabilecegi belirtilmistir. Olusturan modele gore, baslangictaki fiziksel benlik
kavraminin 24 ay sonraki spora baglilik diizeyleri ile anlamli derecede pozitif iliskiye sahip oldugu goriilmiistir. Berki
ve digerleri (2020) ise kiimeleme analizi yaptiklar arastirmada, psikolojik iyi olus, yasam tatmini ve saghik tutumu
degiskenleri arasindaki farkliliklari incelemislerdir. “Zorunlu sporcular” olarak olusturulan ilk kiimedeki sporcularin en
yiiksek puanlar1 Diger Oncelikler alt boyutunda aldig1 gériiliirken, diger alt boyutlardaki puanlar orta diizeydedir. Ikinci
kiimedeki ‘‘bagli olmayan sporcular’’, sporun olumsuz bir deneyim olarak algilanmasiyla karakterize edilmistir. Ugiincii
kiimedeki sporcular, sporu olumlu bir deneyim olarak ifade eden, diger bir deyisle spora baglilik puanlari diger kiimelere
gore yiiksek olan “hevesli sporcular” olarak konumlandirilmigtir. ANOVA analizi sonuglar1 hevesli sporcularin daha
yiiksek psikolojik iyi olus ve yasam tatmini puanlarina sahip oldugunu gdstermistir. Ayrica zorunlu sporcular
kiimesindeki sporcularin daha yiiksek saglik tutumu puanlarina sahip oldugu ortaya konmustur.

Spora baglilik ve sosyal faktorler: Spora baglilik ile iliskili bireysel faktorlerin disinda, sporcunun i¢inde bulundugu
sosyal ortam ve bu ortamdaki bireylerin de spora baglilikla 6nemli dlgiide iligkili oldugunu ortaya koyan g¢aligmalar
yapilmistir (Tablo 3). Bu baglamda derleme sonucu ele alinan ¢aligmalar; antrendriin olusturdugu giidiisel iklim, akran

iligkileri, ebeveyn iliskileri ve diger iliskiler bagliklart altinda incelenmistir.
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Tablo 3

Spora Baghlik Ile Sosyal Faktérlerin Iliskisini Ele Alan Calismalar

Yazar/Yazarlar Ulke Arastirma Orneklem Yas Ortalamasi Spora baghhk ile ilgili  Ol¢iim Araci Elde Edilen Sonuc¢
Deseni incelenen degisken

McDonough ve Amerika Kesitsel 227 kiz 11-14 yil. Takim arkadagligi Sporda Arkadaslik Kalitesi Sporda arkadaglik-kalitesi ile spora baglilik
Crocker (2005) Birlesik (%15 11 yas, %35 12 yas, kalitesi, spora baglilik Olgegi (Weiss ve Smith, 1999) arasinda zayif pozitif bir iliski oldugu ortaya

Devletleri %30, 13 yas ve Spora Baghlik Olgegi (Scanlan  konmustur.

%,20 14 yas) ve dig., 1993),

Weiss ve Weiss Amerika Kesitsel 304 kiz 8-18 vil ()—( —12.4SS = Algilanan maliyet Spora Baglilik Olgegi (Scanlan ~ Yas gruplari igerisinde; en geng yas grubundakiler
(2007) Birlesik y yas ’ Sosyal cevre ile iligkiler ve dig., 1993), icin ebeveyn sosyal kisitlamasi, en iyi arkadas

Devletleri 23) Cocuklar I¢in Benlik Algisi sosyal kisitlamasi ve algilanan maliyetlerin, spora

Spora baglilik

- Yas gruplari; orta-geg - Toltl (¢ )
cocukluk (ilkokul), erken- Iliski Ag1 Envanteri (The

orta ergenlik
(orta/ortaokul) ve orta-
gec ergenlik (lise)
Sportif deneyim:

5-6 grubu: spora
baslangic seviyesi

8-10 grubu: ileri diizey
spora katilim ve yarisma
diizeyi

Profili (Harter 1985)

Network of Relationships
Inventory; Furman ve
Buhrmester, 1985),
Algilanan Maliyet Anketi
(Perceived Costs Survey,
Raedeke, 1997)

baghligmm  negatif  yordayicilart  oldugu
goriilmiistiir. Ikinci yas grubundakiler icin (orta)
algilanan maliyetler ve ebeveyn kisitlamas1 spora
baghiligin negatif yordayicisi olarak
konumlanmigtir. En ileri yas grubundakiler igin
algilanan yeterlik spora baghligm pozitif
yordayicisiyken, algilanan maliyetlerin negatif
yordayicisi oldugu goriilmiistiir.

Sportif deneyim ic¢in; daha alt seviyedeki
sporcular i¢in (5-6 seviye), algilanan maliyetler,
antrendr sosyal kisitlama, en iyi arkadas sosyal
kisitlama ve takim arkadasi sosyal kisitlama,
spora baglilik ile negatif iliskili iken, antrenor
sosyal destegin pozitif iligkili oldugu ortaya
konmustur. Daha iist seviyedeki sporcular i¢in (8-
10 seviye) algilanan maliyetler ve takim arkadasi
sosyal kisitlamanin, spora baglilik ile negatif
iligkili oldugu bulunmustur.
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Tablo 3

(Devam)

Yazar/Yazarlar Ulke

Arastirma Orneklem

Yas Ortalamasi

Spora baghhk ile ilgili  Ol¢iim Araci

Elde Edilen Sonuc¢

Deseni incelenen degisken

Leo ve dig., (2009) Ispanya Kesitsel 285 11-16 vil ()_{ — 1642 Algilanan giidiisel iklim, Spora Baglilik Olcegi (Scanlan Spora bagliligin, ustalik iklimi algisi ile pozitif,
(149 erkek, y yas "7 spora baglilik ve dig., 1993), performans iklimi algisi ile negatif yonde iliskili
135 kiz) $8=1.54) Sporda Algilanan Giidiisel iklim oldugu gboriilmiistiir. Ustalik iklimi ile spora
Olgegi (PMSCQ-2: Newton ve  katilimdan alinan zevk, kisisel yatirimlar, katilim
dig., 2000) firsatlar1 arasinda olumlu iliski, diger oncelikler
arasinda  olumsuz iliski oldugu ortaya
konulmustur. Performans ikliminin ise sosyal
kisitlamalar ile pozitif iliskiye, spora katilimdan
alinan zevk ve katilim firsatlari ile negatif iligkiye

sahip oldugu goriilmiistiir.
Tamminen ve dig., Kanada Kesitsel 451 ()—( ~16.3 SS=1.02) Takimda algilanan Digerlerinin ve Kendinin Duygu Takim diizeyinde duygu diizenleme ile iliskili
(2016) (247 erkek, vas ' ' giidiisel iklim ve duygusal Diizenlemesi (Emotion olarak; takim- digerlerini gelistirici duygusal
204 kiz) diizenleme, spora baglilik Regulation of Others and Self  diizenleme alt boyutu ile spora baglilik arasinda

scale; Niven ve dig., 2011),
Genglik Sporlarinda Akran
Giidiisel iklim Envanteri (The
Peer Motivational Climate in
Youth Sport Questionnaire,
Ntoumanis ve Vazou, 2005)
Spora Baglilik Olgegi (Scanlan

ve dig., 1993),

yiiksek iligki, takim- digerlerini kotiilestirici
duygusal diizenleme alt boyutu ile diisiik iliskili
olarak bulunmustur. Gorev yonelimli akran iklimi
spora katilimdan alinan zevk ve spora baglilik ile
pozitif bir iliskiye sahipken, ego yonelimli akran
iklimi spora baglilik ile negatif bir iligkiye sahip
oldugu gorilmiistiir. Ego yonelimli akran iklimi
yiiksek takimlarda, kendini kétiilestirici duygusal
spora katilimdan alinan zevk ile dénemli 6lgiide
negatif ilisgkiye sahip oldugu goriiliirken, ego
akran iklimi diisik seviyedeki takimlarda bdyle
bir iligki olmadig1 goriilmiistiir. Gorev yonelimli
akran iklimi diisiik olan takimlarda kendini
gelistiren duygusal diizenleme takim- spora
baglilikla pozitif bir iligskiye sahipken, gérev akran
iklimi yiiksek seviyedeki takimlarda spora
baglilik ile negatif iligkiye sahip oldugu ortaya
konmustur. Son olarak kendini kotiilestiren
duygusal diizenleme, ego akran iklimi yiiksek
takimlarda spora baglilik ile negatif iligkiliyken,
bulunmustur.
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Tablo 3
(Devam)
Yazar/Yazarlar Ulke Arastirma Orneklem Yas Ortalamasi Spora baghhk ile ilgili  Ol¢iim Araci Elde Edilen Sonuc¢
Deseni incelenen degisken
Dunn ve dig., (2016)  Amerika Kesitsel ~ Sporcular: Algilanan ebeveyn Spora Baglilik Olgegi (Scanlan ~ Algilanan ebeveyn baskismin spora katilimdan

Sporcular: 8-18 yil ()_(yas

Birlesik 163 (126 B baskisi, spora baglilik ve dig., 1993), alman zevk ve spora baglilik ile negatif iligskiye
Devletleri erkek, 37 =16255=2.4) Aktivitelerde Ebeveyn Katilim  sahip oldugu goriilmistiir. Olusturulan model ile
kiz) Olgegi (Parental Involvement in incelenen dolayli iliskilerde, ebeveynlerin mali
Ebeveynler: Ebeveynler: 27-59 yil Activities Scale Anderson ve yatirmmi arttikga algilanan ebeveyn baskisinin
163 (78 (Xya; =41.0 S8 = 5.6) dig., 2003) arttig1 ve spora katilimdan alinan zevki ve spora
baba, 85 baglilig1 olumsuz etkiledigi ortaya konmustur.
erkek)
Garn (2016) Ingiltere Kesitsel 209 kiz Takim arkadaslarindan ~ Spora Baglilik Olgegi (Scanlan  Olusturulan modele gore takim arkadaslarmdan

12-16 yil (Xyas =15.29 S8 algilanan sosyal kabul,

ve dig., 1993),

Algilanan Kabul Olgegi
(Perceived Acceptance
Scale Brock ve dig., 1998)

algilanan sosyal kabul ile spora baglilik arasinda
diisiik seviyede pozitif dogrudan iligki goriiliirken,
spora katilimdan alman zevk, kisisel yatirimlar,
katilim firsatlart araciligiyla, takim
arkadaslarindan algilanan sosyal kabul ile spora
baglilik arasinda anlamli pozitif bir iliski oldugu
gorillmiistiir. Takim arkadaslarindan algilanan
sosyal kabul ile katilimdan alinan zevk, kisisel
yatirimlar, katilim firsatlar1 arasindaki dogrudan
iliskinin pozitif ve anlamli, sosyal kisitlamalarin
ise negatif ve anlamli iligkiye sahip oldugu ortaya
konmustur.  Takim arkadaslarindan algilanan
sosyal kabuliin, spora katilim ve kisisel yatirimlar
ile en yiiksek iliskiye sahip oldugu gdriilmiistiir.

Izad ve dig., (2016)  Iran

=123) spora baglilik
Kesitsel 94 13-18 y1l Antrendrden algilanan
(42 erkek, sosyal destek, spora
52 ki1z) baglilik

Kisileraras1 Davranislar Olgegi
(The interpersonal Behaviours
Scale; Pelletier ve dig., 2001),
Spora Baglilik Olcegi (Scanlan
ve dig., 1993),

Arastirma sonuglar1 antrendrden algilanan sosyal
destek ile spora baglilik arasinda anlamli pozitif
bir iligki oldugunu gostermistir. Ayrica kizlarda
ozerklik destekleyici alt boyutunun spora
baghligin en giiclii pozitif yordayicist oldugu
ortaya  koyulurken, erkeklerde iligkililik
destekleyici alt boyutunun spora bagliligin en
giiclii pozitif yordayicisi oldugu saptanmustir.
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Tablo 3
(Devam)
Yazar/Yazarlar Ulke Arastirma Orneklem Yas Ortalamasi Spora baghhk ile ilgili  Ol¢iim Araci Elde Edilen Sonuc¢
Deseni incelenen degisken
Martin ve dig., Amerika Kesitsel 303 ()_( ~14.89 SS = 1.77) Sporda sosyal kimlik, Sporda Sosyal Kimlik Olgegi ~ Bireysel sporlar diizeyinde, sporda sosyal
(2017) Birlesik (167 erkek, yas ' ' spora baglilik, bireysel-  (Bruner ve dig., 2014) Spora kimligin grup i¢i baglar (in-group ties) ve grup i¢i
Devletleri 133 kiz) takim sporlari Baglilik Olgegi (Scanlan ve dig., duygulanim (in-group affect) alt boyutlarinin
1993), spora baghligi pozitif yordadigi gorilmiistiir.
Takim sporlar diizeyinde ise, grup i¢i baglar (in-
group ties) alt boyutunun spora bagliligi pozitif
olarak yordadig1 ortaya konmustur.
Hall ve dig., (2017) Amerika Kesitsel 400 14-18 vl ()—( ~15.9 SS Antrendriin olusturdugu  Yardimlasma Iklimi Olgagi Bireysel sporlarda, gdrev  yonelimli ve
Birlesik (190 kiz, y vas ’ giidiisel iklim, spora (Caring Climate Scale; Newton yardimlagma iklimi arttik¢a, spora bagliligin
Devletleri 203 erkek) 1.23) baglilik ve dig., 2007), arttigt bulunmustur. Takim sporlarinda ise, gorev
Sporda Algilanan Giidiisel iklim y&nelimli iklim arttikga spora baghligin arttig1,
Olgegi (Seifriz ve dig., 1992)  yani gorev yonelimli iklimin spora bagliligi
Spora Baglilik Olgegi (Scanlan pozitif ydnde yordadigi bulunmustur.
ve dig., 1993),
Pulido ve dig., Ispanya Kesitsel 430 erkek 12-18 vil ()_( ~14.21 SS Algilanan destekleyici  Antrendrlerin Kisilerarasi Tarz ~ Destekleyici antrendr tarzinin, spora baghlig
(2018) y yas ' veya engelleyici Olgegi (Coaches’ Interpersonal pozitif yordadigi, engelleyici antrendr tarzinin ise

= 1.67) antrenorliik tarzi, spora

baglilik

Style Questionnaire; Pulido ve
dig., 2017),

Spora Baglilik Olgegi (Scanlan
ve dig., 1993),

spora bagliligin negatif yordayicisi oldugu ortaya
konmustur.
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Antrenériin Olusturdugu Giidiisel Tklim: Alanyazin incelendiginde antrenérlerin olusturdugu ortam/iklimin
sporcularin spora baglihig1 i¢in oldukga kritik bir rolii oldugu gériilmektedir. Ornegin Pulido ve digerleri (2018) antrendr
tarafindan olusturulan antrenman ortaminin sporcu bagliligiyla iliskisini incelemistir. Yapisal esitlik modeli analizi,
destekleyici antrendr tarzinin, igsel giidiilenmeyi arttirdigini ve bunun da spora baglilig1 pozitif yordadigimi gostermistir.
Diger yandan engelleyici antrendr davranigmin giidiilenmeme ile pozitif iliskili oldugunu ve spora baglilikla olumsuz
yonde iliskiye sahip oldugunu ortaya konmustur. Hall ve digerleri (2017) giidiisel iklim ile spora baglilik arasindaki
iliskiyi hem bireysel hem de takim diizeyinde aragtirmistir. Calismanin sonuglart hem bireysel hem takim sporlarinda
gorev yonelimi ikliminin spora baglilik ile pozitif ve anlamli bir iligkiye sahip oldugunu gdstermistir. Bir diger ¢alismada
Leo ve digerleri (2009) antrendrlerin olusturdugu giidiisel iklim ile spora baglilik arasindaki iliskilerin Slgiilmesini
amaglamiglardir. Aragtirma sonuglari spora bagliligin, antrenér tarafindan olusturulan ustalik iklimi algisi ile pozitif,
performans iklimi algisi ile negatif yonde iliskili oldugunu gostermistir. Ustalik iklimi ile spora katilimdan alinan zevk,
kisisel yatirimlar, katilim firsatlar1 arasinda olumlu iliski varken, diger 6ncelikler arasinda olumsuz iliski oldugu ortaya
konulmustur. Performans ikliminin ise sosyal kisitlamalar ile pozitif iliskiye, spora katilimdan alinan zevk ve katilim
firsatlar ile negatif iligkiye sahip oldugu goriilmiistiir. Ayrica regresyon analizi sonuglari ustalik ikliminin spora bagliligin
pozitif ve anlamli yordayicisi oldugunu gostermistir. Izad ve digerleri (2016) ise antrendrden algilanan sosyal destek ile
spora baglhlik arasindaki iliskiyi ele almistir. Arastirma sonuglari antrendrden algilanan sosyal destek ile spora baglilik
arasinda anlamli pozitif bir iligki oldugunu gostermistir. Ayrica kizlarda 6zerklik- destekleyici alt boyutunun spora
bagliligin en giiglii pozitif yordayicisi oldugu ortaya konulurken, erkeklerde iligkililik-destekleyici alt boyutunun spora

bagliligin en giiglii pozitif yordayicisi oldugu goriilmiistiir.

Akran lliskileri: Sporcunun sosyal cevresini olusturan 6nemli rollerden biri de takim arkadaslaridir. Spora baglilikla
iliskili sosyal faktdrlerden biri olarak 6n plana ¢ikan arkadaslik kavramini ele alan arastirmacilardan Garn (2016), takim
arkadaslar1 tarafindan kabul gérme duygusu ile spora baglilik arasindaki iliskiyi incelemistir. Calismanin sonuglari takim
arkadaslarindan algilanan sosyal kabul ile spora katilimdan alinan zevk, kisisel yatirimlar, katilim firsatlar1 arasinda
pozitif, sosyal kisitlamalar arasinda negatif iliski oldugunu gostermistir. Algilanan sosyal kabul ile en yiiksek iliskinin,
spora katilimdan alinan zevk ve kisisel yatirimlar arasinda oldugu ortaya konmustur. McDonough ve Crocker (2005) ise

sporda arkadaslik-kalitesi ile spora baglilik arasinda zayif bir pozitif iliski oldugunu rapor etmislerdir.

Tamminen ve digerleri (2016) arastirmalarinda takimda algilanan giidiisel iklim, duygusal diizenleme ve spora baglilik
arasindaki iliskiyi ele almislardir. Takim diizeyinde duygu diizenleme ile iliskili olarak; takim- digerlerini gelistirici
duygusal diizenleme alt boyutu ile spora baglilik arasinda yiiksek iliski, takim- digerlerini kotiilestirici duygusal
diizenleme alt boyutu ile diisiik iliski bulunmugtur. Gorev yonelimli akran iklimi hem spora katilimdan alinan zevk hem
de spora baglilik ile pozitif bir iligskiye sahipken, ego yonelimli akran ikliminin spora baglilik ile negatif iliskiye sahip
oldugu goriilmiistiir. Ego yonelimli akran iklimi yiiksek takimlarda, kendini koétiilestirici duygusal diizenlemenin (self-
worsening), spora katilimdan alinan zevk ile 6nemli 6l¢iide negatif iliskiye sahip oldugu goriiliirken, ego akran iklimi
diisiik seviyedeki takimlarda bdyle bir iliski olmadigi goriilmiistiir. Beklenmedik bir sekilde, kendini gelistiren duygusal
diizenleme ile spora baglilik arasindaki iligkinin, daha diisiik gorev akran iklimine sahip takimlarda pozitif oldugu
goriilmiistiir. Daha yiiksek gorev akran iklimine sahip takimlarda bu iligkinin negatif oldugu ortaya konmustur. Bu sonug
ilging bulunmustur ¢ilinkii kiginin duygularini iyilestirme ¢abalarinin, goérevde ustalik arayisina daha az yonelmis
takimlardaki sporcular igin spora baglilig1 artiran bir mekanizma olarak hareket edebilecegi fikrini sunmustur. Son olarak
kendini kotiilestiren (self-worsening) duygusal diizenleme, ego akran iklimi yliksek takimlarda spora baglilik ile negatif

iligkili bulunmugken, ego akran iklimi diisiik takimlarda bu iliskiye rastlanmamustir.
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Ebeveyn lligkileri: Sporcunun sosyal ¢evresine dahil olan bir diger 6nemli figiir ise ebeveynlerdir. Dunn ve digerleri
(2016) ebeveynlerin spora katilim i¢in yaptigi mali yatirimin sporcu {lizerindeki baskist ve spora katilimdan alinan zevk
ile spora bagliligin iliskisini incelemislerdir. Arastirma kapsaminda ebeveynlerin spora yaptigi mali yatirim tespiti i¢in
yillik hane geliri ve yaptiklar1 harcamalar: (takim kayitlari, ekipman ve {iniformalar, kamplar, seyahat ve konaklama)
bildirmeleri istenmistir. Aileler arasinda finansal yatirimi standartlastirmak igin, her ailenin raporlanan briit y1llik gelirinin
sporcunun spor katilimi i¢in harcanan miktarin yiizdesini temsil eden bir degisken olusturulmustur. Arastirma sonuglari,
algilanan ebeveyn baskisiin spora katilimdan alinan zevk ve spora baglilik ile negatif iliskili oldugunu gostermistir.
Aileden yiiksek baski hissedenlerin, diisiik diizeyde spora katilim zevki ve spor bagliligina sahip olduklari ortaya
konmustur. Ayrica mali yardim arttik¢a, baskinin da arttig1 goriilmiistiir. Bulgular, ebeveynlerin spora mali yatirimi ile

sporcunun spordan aldig1 zevk ve baglilig1 arasindaki ters iligkiyi gostermistir.

Diger iliskiler: Bir diger calismada Weiss ve Weiss (2007) yas grubu ve sportif deneyime gore; algilanan maliyet,
sosyal ¢evre ile iliskiler ve spora baglilik arasindaki iligkiyi incelemistir. Katilimeilar yas gruplarina gore iige ayrilmistir.
Bu yas gruplan orta-ge¢ cocukluk (ilkokul), erken-orta ergenlik (orta/ortaokul) ve orta-ge¢ ergenlik (lise) olarak
nitelendirilmistir. Yas gruplar icerisinde; en geng¢ yas grubundakiler i¢in ebeveyn, antrendr ve en iyi arkadas sosyal
kisitlamasi (spora katilma zorunlulugu hissi ile ilgili algilanan sosyal baskilar) ve algilanan maliyetler (miisabik spora
katilim ile ilgili algilanan negatif durumlar), spora baghligin negatif yordayicilari oldugu goriilmiistiir. Erken-orta
ergenlik grubundakiler i¢in algilanan maliyetler ve ebeveyn kisitlamasi, spora bagliligin negatif yordayicisi olarak
konumlanmistir. Orta-geg ergenlik grubundakiler i¢in algilanan yeterlik spora bagliligin pozitif yordayicisiyken, algilanan
maliyetlerin spora bagliligin negatif yordayicist oldugu goriilmiistiir. Sportif diizey ele alindiginda daha alt seviyedeki
sporcular i¢in (5-6 seviye: spora baslangi¢ seviyesi), sosyal kisitlamanin tiim alt boyutlar1 (antrendr, en iyi arkadas ve
takim arkadas1 sosyal kisitlama alt boyutlar) ve algilanan maliyetler spora baglilik ile negatif iligkiye sahipken, antrenor
sosyal desteginin pozitif iliskiye sahip oldugu ortaya konmustur. Daha {ist seviyedeki sporcular i¢in (8-10 seviye: ileri
diizey spora katilim ve yarisma diizeyi) algilanan maliyetler ve takim arkadasi sosyal kisitlamasinin, spora baglilik ile
negatif iligkiye sahip oldugu bulunmustur. Sporda sosyal kimlik ve spora bagllik kavramlarini ele alan Martin ve
digerleri (2017)’nin arastirmasinda ise bireysel sporlar diizeyinde, sporda sosyal kimligin grup i¢i baglar (in-group ties)
ve grup i¢i duygulanim (in-group affect) alt boyutlarinin spora bagliligi pozitif yordadigi goriilmiigtiir. Takim sporlart

diizeyinde ise, grup i¢i baglar (in-group ties) alt boyutunun spora baglilig1 pozitif olarak yordadig: ortaya konmustur.
SONUC VE ONERILER

Spora baglilik kavrami, sporcular1 spora dahil etmek ve spora katilimlarini siirdiirebilmek igin gerekli faktorleri
vurgulayarak, antrendr, ebeveyn ve sporcularin uygulamalari ve farkindaliklarini gelistirebilecek 6nemli bir kavramsal

cerceve saglamaktadir. Bu arastirma gergevesinde spora baglilik ile iliskili bireysel ve sosyal faktorler incelenmistir.

Bu ¢aligmanin bulgulari, sportif gecmis ve deneyim, stresle basa ¢ikma becerisi, duygu diizenleme, giidiilenme, sporda
tilkenmiglik gibi bireysel faktorlerin spora bagliligin énemli belirleyicileri oldugunu géstermektedir. Bunun yani sira
sporcularin sosyal ¢evresine dahil olan ebeveynler, antrendrler ve takim arkadaslarinin da spora baglilikla iligkili oldugu
goriilmektedir. Spora baglilig1 yiliksek sporcularin, spora katilimdan daha yiiksek diizeyde zevk aldig1, sporun sagladigi
katilim firsatlarin1 daha ¢ok dnemsedigi, ¢evresindeki sosyal destegi daha ¢ok hissettigi bilinmektedir. Bunun aksine
spora baglilig1 yiiksek olanlarin, sosyal kisitlamalar1 ve diger alternatifleri daha az 6nemsedikleri goriilmektedir (Scanlan
ve dig., 2016). Bu baglamda spora baglilik ile iliskili olan faktdrleri anlamak, sporu birakma veya spora katilimi

stirdiirmeme egiliminde olan sporculara destek olmada yardimci olabilir ve ¢6ziim sunabilir.
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Bu ¢alismanin bulgulari spesifik olarak ele alindiginda; sporcunun igsel olarak giidiilenmesinin sporcu baglilig ile
pozitif iligkiye sahip oldugu goriilmektedir. Buna ek olarak gorev yonelimli stresle basa ¢ikma stratejilerinin kullanilmasi,
bireysel anlamda spora katilimdan alinan zevki arttirmakta ve spora baglilikla olumlu yonde iliskiye sahip faktorler olarak
6n plana ¢ikmaktadir. Giidiilenmeme puani yliksek olan, spor deneyimi az olan, spora katilimdan alinan zevke, firsatlara
dair duyarsizlagmaya baslayan (tiikkenmislik), konsantrasyon seviyesi diisiik sporcularin ise spora bagliliginin azaldig:
goriilmektedir. Ek olarak sporda deneyim arttik¢a, spora katilimdan alinan zevkin azaldig1 goriilmektedir (Zahariadis ve
dig., 2006; Pons ve dig., 2008; Garcia-Mas ve dig 2010). Bu sonuglar baglaminda spora baglilig1 artirmada, bireyin spora
katilimini igsel olarak giidiileyen kaynaklarin bilinmesi ve desteklenmesinin kritik dneme sahip oldugu sdylenebilir.
Ayrica sporda deneyim artisiyla beraber oyundan alman zevkin kaybedilmemesi igin stratejiler gelistirmenin spora

bagliligin gelistirilmesine olumlu katkilar1 olabilir.

Calismanin bulgularindan spora baglilik ile iliskili sosyal faktorleri ele aldigimizda ise antrendriin olusturdugu
iklimin, spora baglilik {lizerinde énemli bir rolii oldugu goriilmektedir. Arastirmalar antrendriin olusturdugu gorev ve
yardimlagsma odakl giidiisel iklimin spora baglilik diizeyi ile pozitif iligkili oldugunu gostermektedir. Ayrica sporcunun,
antrendrden sosyal destek algiladiginda spora bagliligin arttig1 goriilmiistiir (Izad ve dig., 2016; Hall ve dig., 2017).
Engelleyici antrendrliik tarzinin ise giidiilenmemeye sebep oldugu ve spora baglilig1 diisiirdiigii ortaya konmustur (Pulido
ve dig., 2018). Ayrica ustalik iklimi algisinin spora baglilig1 pozitif yonde iligkili oldugu, performans ikliminin spora
baglilikla negatif iliskili oldugu goriilmiistiir (Leo ve dig., 2009). Sporcunun ustalik iklimi algisi arttik¢a, spora katilimdan
daha ¢ok zevk almakta ve performans iklimi bagliligi diisirmektedir. Bu baglamda antrenér davraniglarinin spora
baglilikla 6nemli dl¢iide iliskili sosyal bir faktor oldugu sdylenebilir. Buna ek olarak algilanan ebeveyn baskis1 ve takim
arkadaslarindan algilanan sosyal kabul ve arkadaslik kalitesi de sporcu bagliligiyla iliskili diger sosyal faktorler olarak 6n
plana ¢ikmaktadir (McDonough ve Crocker 2005; Dunn ve dig., 2016; Garn 2016). Sporcu, ebeveyninden baski
algiladik¢a spora katilimdan aldig1 zevk azalmakta ve spora baglilik ile negatif bir iligski ortaya ¢ikmaktadir. Takim
arkadaslarindan algiladigi sosyal kabul arttiginda ise, spordan alian zevk de artmakta ve spora baglilik ile pozitif yonde
bir iliski olugmaktadir. Bu sonuglar ebeveyninden baski hissetmenin spora bagliliga zarar verdigini ve takim

arkadaslarindan sosyal kabul gérmenin ise spora daha ¢ok bagladigini gostermektedir.

Giiniimiiz diinyasinda fiziksel olarak aktif yasamin 6nemi giderek artarken, spora katilimi siirdiirmede spora baglilik
kavramu kritik bir role sahiptir. Spora baglilik kavramu lizerinden edinilen bilgi, antrendrlerin takimda yarattiklar1 ortam,
takim arkadaslar arasindaki iligkiler, ebeveynlerin sporcular iizerinde kurduklar1 baski konusunda biling kaynag: olabilir
ve spora baglilig1 saglayan mekanizmalar giiclendirilebilir. Antrendrlerle birlikte bu siiregte etkin rol oynayan ebeveynler
de ¢ocuklarinin, akran sosyal kabulii siirecinde yardimci olabilirler. Spor psikologlar1 da ebeveyn-sporcu iligkisi, antrenor-
sporcu iliskisi ve akran iliskilerinde sporculara yardimci olarak, spora katilimdan alinan zevkin artmasina, dolayisiyla
spora olan bagliligin gelismesine katkida bulunabilirler. Buna ek olarak stres yonetimi, kisilerarasi iletisim becerileri gibi

faktorlere dair uygulamalar ve egitimlerle sporcularin spora baglilig: artirilabilir.

Bu sistematik derlemenin bazi smirliliklar1 bulunmaktadir. ilk olarak, bu galismaya rneklemi ergen sporculardan
olusan g¢aligmalar dahil edilmistir. Bu sebeple, spora bagliligin farkli 6rneklem gruplarindaki etkilerinin veya spora
baghlikla iliskili faktorlerin incelenmesi alana katki sunacaktir. Bir diger smirlilik ise yalnizca Ingilizce dilinde hazirlanan
aragtirmalarin derlemeye dahil edilmesidir. Gelecekte gerceklestirilecek caligmalarda, farkli dilde hazirlanan, yetiskin
orneklemlerinin de dahil edildigi sistematik derlemeler konunun kapsamini genisletecektir. Son olarak, bu derlemede

sadece hakemli dergilerde yayimlanmis ve nicel yontem kullanmis ¢aligmalar incelenmistir. Gelecekteki ¢aligmalarda
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spora baglilig1 inceleyen tezler ve nitel yontem kullanan arastirmalarin incelenmesi spora baglilik konusundaki bilgi

birikimimizi zenginlestirecektir.
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Yeni bir solunumsal esik tlri olarak ortaya atilan respirasyon esigi (RE) kademeli bir
rampa testinde dakika ventilasyonu boli ekspirasyon sonu CO; kismi basinci
(Ve/PerCO,) degerindeki zamana bagl degisimlerin analizine dayanir. Ancak RE
tekniginin yaygin olarak kullanilan 6nemli bir esik belirleme yontemi olan kritik glict
(KG) hangi dizeyde isaret edebildigine odaklanan bir arastirma bulgusu rapor
edilmemistir. Bu c¢alismanin amaci, RE teknigi kullanilarak elde edilen egzersiz
siddetinin, KG’yi hangi diizeyde karsilayabildigini arastirmaktir. Calismaya iyi antrene
on erkek bisiklet sporcusu katilmistir. Sporcularin gaz degisim esigi (GDE), solunumsal
kompanzasyon noktasi (SKN) ve RE diizeyleri kademeli rampa testleriyle belirlenmistir.
Bu testlerde GDE ve SKN dizeyleri, Innocor sistemi yoluyla VCO,-VO, ve Ve-VCO,
iliskilerinde saptanan kirilmalar tespit edilerek degerlendirilmistir. RE diizeyi SegReg
paket programi kullanilarak Ve/PerCOz-zaman iligkisindeki en guigli kinlma noktasi
tespit edilerek bulunmustur. Sonrasinda KG'yi hesaplamak igin farkh glinlerde sabit is
oranlarinda testler uygulanmistir. Tum esik gostergelerinin birbirleriyle iliskilerinin
sinanmasi igin gegerlik analizleri yapilmistir. Bulgular, RE (328+35,5 W; 4,23+0,39
L-dk-1) ile SKN (324434,3 W; 4,21+40,45 L-dk-1) gli¢ giktilari ve her birine ait VO, yanitlari
arasinda yuksek bir iliski ve uyum oldugunu géstermistir (p>0,05; t= 1,19; r>0,96; %
tahmini standart hata <5). Ancak hem RE hem de SKN gii¢ ¢iktilari KG'den (29832 W)
yaklasik %10 daha yiksek bulunmustur (p<0,001). Calsmamiz, iyi antrene
bisikletgilerde Ve/PerCO,-zaman iliskisinde olusan en giigli kinlmanin gok buyik bir
basari ile SKN’yi gosterdigini, fakat KG'yi dogrudan belirlemede basarisiz oldugunu
ortaya koymustur.

Anahtar Kelimeler: Dedisim noktasi tespiti, Gaz degisim esigi, Rampa test, Solunumsal
kompanzasyon noktasi

| ABSTRACT

The respiratory threshold (RT), introduced as a new threshold determination method
that relied on respiratory responses, is based on the analysis of time-dependent
changes in the value of minute ventilation divided by the end-tidal partial pressure of
CO; (Ve/PerCO3) in an incremental ramp test. However, there is no research finding
focusing on the level at which the RT technique can indicate the critical power (CP),
which is an essential threshold determination method widely used. The aim of this
study was to investigate at which level the exercise intensity obtained using the RT
technique can meet the CP. Ten well-trained male cyclists participated in the study.
Gas exchange threshold (GET), respiratory compensation point (RCP), and RT levels of
the athletes were determined by incremental ramp tests. In those tests, GET and RCP
were evaluated by detecting breakpoints obtained in relationships of VCO,-VO; and
Ve-VCO;, using the Innocor system. The RT level was found by the strongest breakpoint
in the Vg/PerCO,-time relationship using SegReg software. Then, tests were applied at
constant work rates on different days to estimate the CP. Validity analyses were
performed to test the relationships of all threshold indicators with each other. Results
showed a high correlation and concordance between RT (328+35.5 W; 4.23+0.39
L'min~1) and RCP (324+34.3 W; 4.21+0.45 L-min~1) power outputs and the VO,
responses of each (p>0.05; t= 1.19; r>0.96; estimated standard error % <5). However,
both power outputs corresponded to RT and RCP were approximately 10% higher than
the CP (298+32 W) (p<0.001). Our study revealed that the strongest breakpoint in the
Ve/PerCO»-time relationship in well-trained cyclists demonstrated the RCP with great
success, but failed to determine the CP directly.

Keywords: Change point detection, Gas exchange threshold, Ramp test, Respiratory
compensation point

Yazar Notu: Yazarlar arasinda ¢ikar ¢atigmasi yoktur.
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GIRiS

Gaz degisim esigi (GDE) (Beaver ve dig., 1986), arttirmali bir egzersizde karbondioksit iiretimine (VCOy) kiyasla
oksijen kullaniminin (VO;) degerlendirilmesine dayanmaktadir (v-slope) (Pettitt ve dig., 2013). Egzersiz siddetinin
kademeli olarak arttirildig1 bir egzersizde, VCO2-VO, regresyonu iki kez kirilmaktadir. Bu kirilmalardan ilki izotonik
tamponlama fazindan izokapnik faza gecisi, ikincisi ise izokapnik tamponlamadan hiperkapni fazina gecisi
gostermektedir (Kouwijzer ve dig., 2019). izotonik tampon faz1 asildiginda, izokapnik fazda, istirahat degerlerinin iizerine
¢ikan laktik asidoza yanit olarak, hidrojen iyonunun (H*) bikarbonatla (HCO3) tamponlanmasi yoluyla iiretilen fazladan
(oksidatif olmayan) CO>, aerobik metabolizmanin bir fonksiyonu olarak iiretilen mitokondri kaynakli (oksidatif) CO2’ye
eklenir (Pettitt ve dig., 2013). Egzersiz siddeti daha da arttirildiginda, yiikselen asidoz nedeniyle kandaki fazladan CO»
diizeyinde daha ciddi bir artis goriilir ve hiperkapni olusur. Hiperkapni fazi esasen ekspirasyon sonu CO: kismi
basicindaki (PetCO») ciddi azalmanin baglamasiyla karakterizedir (Wasserman ve dig., 1975). S6z konusu li¢ faz
arasinda yaganan iki gecis de GDE’ye bir sekilde yansisa da, GDE izotonik tampon fazindan izokapnik faza geciste daha
giiclii bir kirilma verir ve genellikle aerobik esikle daha iliskili bulunur (Jones ve Poole, 2009; Pettitt ve dig., 2013).

Diger bir solunumsal esik tiirli olan solunumsal kompanzasyon noktas1 (SKN) ise dakika ventilasyonuna (Vg) gore
VCO2’nin durumunu yansitmaktadir (Reinhard ve dig., 1979). SKN’ye kadar Ve ve VCO; artislar1 arasinda bir neden-
sonug iligkisi varken, SKN gegilirken bu iligki bozulmaktadir. SKN asildiginda, solunumun kompanze edilememektedir
ve ciddi bir hiperventilasyon yanitt olusmaktadir. SKN sirasinda olusan VCOz’den bagimsiz Ve artisinda, merkezi ve
periferik nérojenik uyaranlar ve metabolitler 6nemli rol oynamaktadir (Rausch ve dig., 1991). Bu noktada bir SKN
olugmasinin esas nedeni; artan tidal hacimden (hiperpne) ziyade karotid cisimlerin asir1 uyarilmasina bagli olarak olugan
solunum frekansi artigidir (takipne) (Forster ve dig., 2012; Nicolo ve dig., 2020). Dolayistyla SKN diizeyi, izokapnik
tampon fazinin sonlanarak bir hiperventilasyon yanitinin olusmasiyla iliskilidir ve giiclii bir anaerobik esik gostergesi
olarak kabul edilmektedir.

Ozkaya ve arkadaslar1 (2021) tarafindan ortaya atilan yeni bir solunumsal esik tiirii ise respirasyon esigi (RE) olarak
tammlanmigtir. Kademeli bir egzersiz testinde RE, artan is yiikiine yamit olarak Ve/PerCO; oranindaki zamana gore
degisimlerin analizine dayanmaktadir (Ve/PerCO2-zaman). Kademeli bir egzersiz testinden elde edilen zamana goére
VEe/PerCO; degisimleri, hem fiziksel olarak aktif bireylerde hem de elit dayaniklilik sporcularinda analiz edilmisgtir
(Ozkaya ve dig., 2021). Bu degisim noktalar1 aerobik esikle karakterize GDE ve anaerobik esik olarak belirlenen SKN
ile yliksek uyumlu (ortalama fark = 1,7 W; %95 uyum limiti = 3,4 W) ve iliskili (r=0.96; tahmini standart hata (TSH) =
10 W) bulunmustur. Ancak RE’nin Vg/PerCOz-zaman iliskisinde olusan en gii¢lii kirilma, kademeli bir egzersize
hiperventilasyon yanit1 olustugunda gériilmektedir. Ciinkii iliskide pay durumundaki Ve yaniti hiperventilasyona bagli
olarak artarken, payda durumundaki PerCO; yaniti dramatik bir sekilde diiser (Ozkaya ve dig., 2021).

Solunumsal verilere dayali olarak esik belirleme teknikleri disinda bir laboratuvar donanimina ihtiya¢ duyulmadan
saha kosullarinda kolayca uygulanabilen ve yaygin olarak kullanilan bir diger esik belirleme yontemi, kritik giicii (KG)
analiz etmektir (Karsten ve dig., 2014). Burada farkli giinlerde uygulanan 4-5 tiiketici egzersizden elde edilen, i) egzersiz
siddeti (W), ii) tikenme zamam (s) ve iii) yapilan toplam ig (Joule) gibi veriler bir takim matematiksel modellere
uygulanarak kritik bir gii¢ iiretim diizeyi hesaplanmaktadir (Jones ve dig., 2019). Bu diizey teorik olarak “yorgunluk
olusmadan siirdiiriilebilen en yiiksek egzersiz siddeti” olarak tanimlanmstir (Poole ve dig., 2016). KG tahmini anaerobik
esikle iliskili bir parametredir (Poole ve dig., 2021). Ancak dogru bir KG tahmininde bulunabilmek i¢in 4-5 test seansina
ihtiya¢ duyulur (Maturana ve dig., 2018). Diger yandan KG tahmininde secilecek model ve uygulanan tiiketici egzersiz
siddetlerindeki farkliligin, elde edilen degeri biiyiik oranda etkiledigi bilinmektedir (Norouzi ve dig., 2021).
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Tahmin edilebilecegi gibi KG ile en iliskili solunumsal esik tiirii SKN’dir ve bu konu literatiirde ¢okca calisiimistir
(Bergstrom ve dig., 2013; Black ve dig., 2014; Dekerle ve dig., 2003; Leo ve dig., 2017). Ancak RE’nin KG’yi hangi
diizeyde igaret edebildigine odaklanan bir arastirma bulgusu heniiz rapor edilmemistir. Bu ¢alismanin amact; RE teknigi

kullanilarak elde edilen egzersiz siddetinin KG’yi hangi diizeyde karsilayabildigini aragtirmaktir.
YONTEM

Arastirma Grubu: Calismanin etik kurul izni Ege Universitesi, T1p Fakiiltesi, Klinik Arastirmalar Etik Kurulu’ndan
“ilag dis1 arastirmalar” etik kurul onayi ile alimmigtir (Etik No: 22-2T/16). Ayrica ¢aligma Helsinki Bildirgesine uygun
olarak ve katilimcilardan imzali onam formu alinarak gerceklestirilmistir. Calismaya VOomaks diizeyleri 65,5+4,69
mL-dk1kg? ve bu diizeye karsilik gelen zirve gii¢ (ZG) ortalamasi 366+48,8 W olan 10 iyi antrene erkek bisiklet
sporcusu goniillii olarak katilmistir (yas: 24,6+1,94 yil; boy uzunlugu: 185+7,82 cm; viicut agirligi: 72,19 kg). Olgiimler
ayr1 giinlerde ve Ege Universitesi, Spor Bilimleri Fakiiltesi, Iklimlendirme Laboratuvari’nda 1 ATM, ~20°C sicaklik ve
%50-55 bagil nem kosullarinda gergeklestirilmistir.

Veri Toplama Araclari: Goniilliilerin boy uzunlugu ve viicut agirligi 6lglimleri, laboratuvar tipi bir boy/kilo 6lger
ile yapilmistir (Seca 217, Birmingham, Ingiltere). Testler sirasindaki kalp atim sayisi takipleri telemetrik yolla veri
aktaran sistemlerle kayit altima alinmistir (Polar RS 400, Polar Electro Oy, Kempele, Finlandiya). Egzersizler
elektromanyetik direngli bir bisiklet ergometresiyle uygulanmistir (Lode Excalibur Sport, Groningen, Hollanda). Gaz
degisimleri solunum gazlarin1 nefesten nefese dlgebilen standart bir sistem kullanilarak degerlendirilmistir (Innocor,
Inno-500, Odense, Danimarka).

Deneysel Tasarim: Bu ¢aligma ileriye doniik tekrarlanan 6lciimler deney tasarimina sahip ve deney kosullarinin
standardize edildigi bir laboratuvar ¢alismasidir. Adaptasyon protokollerinin ardindan sporcular, egzersiz siddetinin
dogrusal olarak arttirildigi rampa testlerine alinmistir. Akabinde sporcularin VOamaks diizeyleri, farkli giinlerde uygulanan
sabit yliklii tiiketici testlerle bulunmustur. Yine sabit yiiklii tiikketici test protokollerine devam edilerek, sporcularin KG
diizeyleri hesaplanmistir. Elde edilen veriler, hipotezlerin sinanmasinda kullanilmistir.

Verilerin Toplanmasi:

Uyum seansi: Her sporcunun bisiklet ergometresine, gaz analizoriine ve laboratuvar kosullarina aligabilmesi igin
uyum seanslar1 yapilmigtir. Bu seanslarda sporcular, ~0 W’dan baglanarak tahmini anaerobik esik (kalp atim sayisi
rezervinin %70°1) degerlerini veren is oranina kadar siiren ve yiikiin dogrusal olarak arttirildig1 egzersizlere katilmustir.

Kademeli rampa testi: Calismanin esas evresinde her sporcu kademeli rampa testleriyle tiiketilmistir. Rampa
testlerine 4 dakika siiresince 70+10 devir-dk dolaylarinda yiiksiiz pedal gevrimiyle baslanmustir. Yiiksiiz pedal ¢cevrim
siirecinin hemen sonunda yiik artislar1 uygulanmstir (1 W-2 s™1) ve sporcularmn kendilerini rahat hissettikleri bir pedal
hiz1 degerine ulagmalar1 ve bunu korumalari istenmistir. Tahmini aerobik esik (kalp atim sayisi rezervinin %50’si)
gecildikten sonra sporculardan 90+10 devir-dk™? pedal ¢evrim hizlarina ¢ikmalari ve istenen pedal hizi araligim
korumalart istenmistir. Yiik artislar1 sporcunun istemli bitkinligine kadar ayni esaslarla siirdiiriilmiistiir. Rampa testleri,
sporcularin pedal ¢evrim hizlar1 10 saniyeden uzun siire 80 devir-dk™ ve altma diistiigiinde (sporcularin istemli
bitkinlikleriyle) sonlandirilmistir. Tiim testlerde sporculara gii¢lii s6zel motivasyon destegi verilmistir. Testler sirasinda
her dakikanin sonunda sporcularin algiladiklar1 zorluk (rating of perceived exertion: RPE) sorgulanmistir. Test
sonuglarinin dogrulugu; VOz’de plato (150 ml-dk? degerinden diisiikk VO, farki), maksimal kalp atim sayis1 yaniti
(220-yas’a %10’dan daha yakin deger), >1,05 solunum degisim katsayisi (respiratory exchange ratio: RER) yamit1 ve
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RPE’de >19 ile degerlendirilmistir (Howley ve dig., 1995). Kriterlere uymayan testler, devam eden giinlerde
tekrarlanmugtir.

Ortalama yanit zamam diizeltmesi: Rampa testleri sirasinda elde edilen solunumsal yanitlarin karsili1 olan giic
iiretim diizeylerinden bir miktar saptig1 bilindiginden, test sonuglarina ortalama yanit zamani (mean response time: MRT)
diizeltmesi uygulanmistir (Boone ve dig., 2008). Bu uygulamalarda egzersiz basindan aerobik esik diizeyine kadar (yani
GDE) alinan VO; yamitlar1 15 saniyelik ortalamalar seklinde kullamlmigtir. Her bir testten elde edilen VOy/zaman
iligkisinin regresyon modeli olusturulmustur. MRT hesaplamalarinda paraziti azaltabilmek i¢in, zamana gore degisen bir
fonksiyon olarak ifade edilecek VO verilerinin ilk {i¢ dakikas1 hesaplamalara dahil edilmemistir (Leo ve dig., 2017). Bu
analiz VO, de dogrusal trendin olugsmasiyla kontrol edilmistir. Elde edilen veri, yiiksiiz pedal ¢evrimi sirasinda kullanilan
VO; diizeyine kadar dogrusal regresyon modelinde geri-ekstrapolasyon uygulanarak ¢izdirilmistir. Bu kesisimin zaman
eksenindeki iz diistimiinden bir MRT degeri hesaplanmistir. VO diizeyine karsilik gelen yiikler, hesaplanan MRT degeri
kadar ileri alinarak, rampa egzersizleri sirasinda iretilen giic c¢iktisina kiyasla VO, yanitlarinda olusan gecikme
diizeltilmistir.

Solunumsal esiklerin belirlenmesi: GDE ve SKN diizeyleri Innocor sisteminin yazilimi kullanilarak analiz
edilmistir. Bu analizlerde GDE diizeyleri, VCO,-VO; iliskisindeki kirilma degerlendirilerek belirlenmstir (Binder ve dig.,
2008). Yazilim en gii¢liit VCO2-VO; kirilmasini GDE olarak atamustir (Sekil-1A). SKN ise Vg’ye kiyasla iiretilen VCO>
arasindaki iliskide saptanan kirilma tespit edilerek bulunmustur (Sekil-1B) (Binder ve dig., 2008). Ayrica Innocor
sisteminin analizlerinden sonra belirlenen GDE ve SKN diizeylerinin dogrulanmasi i¢in {i¢ deneyimli arastirmaci
tarafindan gorsel analizler yapilmistir. Bu analizler sirasinda {i¢ arastirmaci soz konusu diizeylere ait degisim noktalarini
koreltilerek ve birbirlerinden bagimsiz olarak belirlemistir (Crescéncio ve dig., 2003). Standart bir rampa testi sirasinda
Ve/PerCOz-zaman iliskisinde iki ya da ti¢ 6nemli degisim noktasi olustugu, ancak bu degisimlerden en giigliistiniin
hiperventilasyonla iliskili oldugu bilindiginden (Ozkaya ve dig., 2021), RE analizlerinde tek bir kirilmaya odaklanilmistir.
Ve/PerCOz-zaman iligkisindeki en gilicli kirllma noktasi, SegReg 1.7.0 programi kullanilarak analiz edilmistir
(Oosterbaan, 2011) (Sekil-2).

Sekil 1

Katilimer #5°in Rampa Testlerinden Elde Edilen VCO2-VO; (Panel A) ve Ve-VCO, (Panel B) Iliskisi
3 -

VCO, (L-dk)

GDE

0 T T r
0 0.5 1 L5

VO, (L-dk)

(S}
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N
)
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Sekil 1

Devami
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Not. Panel A, gaz degisim esigi (GDE) ve Panel B ise solunumsal kompanzasyon noktasi (SKN) olarak degerlendirilmistir.

Sekil 2
Katilime1 #5'in Rampa Testlerinden Elde Edilen ve VelPerCO,-Zaman Iliskisini Gésteren Segreg Ciktist
45 1
40

35 1

Vi/PgrCO, (L-dk-'-mmHg)
o
(=]

-39 6'3 16’5 26'7 36‘9 4;0 5%2 6;4 7%6
Zaman (s)
Not. Bu iligkideki en giiclii degisim respirasyon esigi (RE) olarak degerlendirilmistir.

Maksimal oksijen kullanimi ve bu diizeye karsilik gelen gii¢ ¢ciktisinin belirlenmesi: Kademeli testlerin ardindan
sporcular birer giinliik araliklarla sabit yiiklii tiiketici egzersiz testlerine alinmistir. Bu egzersizlere, her sporcu igin
kademeli rampa testlerinden elde edilen en yiiksek 30 saniyelik VO, yanitini veren is yiikiinden baglanmigtir. Sonraki
seanslarda uygulanan sabit yiiklii tiiketici testlerde 15 W yiik artiglar ya da diistisleri uygulanmustir. Sabit siddetli tim

egzersizlerden elde edilen en yiiksek 30 saniyelik VO ortalamasi, o bireye ait VO2zmaks yanitt ve karsilik gelen giic tiretim
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diizeyi ise ZG olarak degerlendirilmistir. Bu egzersizler sirasinda sporculardan 90+10 devir-dk ™ araliginda kalmalar:
istenmistir. Sporcularin pedal ¢evrim hizlar1 >10 saniye siiresince 80 devir-dk™ ve altina diistiigiinde egzersizler
sonlandirilmistir. Tiim testlerde sporculara giiglii s6zel motivasyon destegi verilmistir. Sabit yiiklii tiiketici egzersizlerden
elde edilen degerlerin dogrulugu; VOy’de plato, maksimal kalp atim sayis1 yaniti, >1,05 RER ve RPE’de >19 ile
degerlendirilmistir.

KG diizeyinin tahmin edilmesi: Sporcularin KG diizeylerinin belirlenebilmesi igin, her sporcu bireysel VOzmaks
yiikii ve bu yiikiin %90, %95 ve %110’unda farkli giinlerde tiiketilmistir. Dort testten elde edilen egzersiz siddeti ve
tilkenme zamani verileri, dogrusal 1/zaman modeline uygulanmigtir (Whipp ve dig., 1982; Esitlik 1). Bu egzersizler
sirasinda giiclii sézel destege ragmen pedal hizlar1 10 saniyeden daha uzun bir zaman 80 devir-dk*’nin altina diistiigiinde
testler sonlandirilmgtir.

Esitlik 1

Gic=W' x ( KG

Z aman)
KG: Kritik gii¢; W': Anaerobik is kapasitesi.

Verilerin Analizi: Sonuglar IBM SPSS 21 istatistik paket programu (IBM SPSS Statistics for Windows, 21,0) ve
Microsoft Excel (2016) kullanilarak degerlendirilmistir. Ortalamalar arasindaki farklar, varsayimlarin saglandigi
verilerde iki bagimli 6rneklem t-testi ile varsayimlar saglanmadiginda Wilcoxon testi kullanilarak degerlendirilmistir.
Sonrasinda KG diizeyi ile diger gostergeler arasindaki iligkilerin degerlendirilebilmesi i¢in Pearson korelasyon katsayisi
(r) dikkate alimmistir. Ardindan KG ile SKN ve RE diizeyleri arasinda dogrusal regresyon analizleri yapilarak, TSH
hesaplanmistir. Sonrasinda, dlgiimler arasindaki sapma (ortalama fark) belirlenmistir ve rastgele hata degeri sapmanin
+1,96 standart sapmasi olarak kabul edilen sinir deger (uyum limiti) dikkate alinarak hesaplanmigtir (Atkinson ve Nevill,
1998). Varsayim kontrollerinin ardindan, ortalama farklarin analizi i¢in tek 6rneklem t-testi kullanilmistir. Son olarak
SKN ve RE diizeyleri ile KG ¢iktisinin sistematik ve rastgele hatalarinin hem goérsel hem de sayisal agidan ayirt
edilebilmesi i¢in Bland-Altman analizi yapilmistir (Bland ve Altman, 1986). Istatistiksel analizlerde anlamlilik diizeyi
p<0,05 olarak kabul edilmistir.

BULGULAR

Calismaya ait kademeli rampa testinden elde edilen GDE, RE ve SKN gii¢ ciktilar1 ve bu gii¢ ¢iktilarma ait VO»
yanitlari ile tahmini KG degerleri Tablo 1°de gosterilmektedir. En giiclii anaerobik esik gostergesi olan SKN ve RE gii¢
¢iktilari ile bu egzersiz siddetlerine karsilik gelen VO, yanitlar1 benzerdir (p>0,05; t=1,19; r>0,96; %TSH<5). Fakat KG
degeri hem SKN hem de RE’ye karsilik gelen gii¢ ¢iktilariyla kiyaslandiginda olduke¢a diisiik bir egzersiz siddetine
karsilik gelmektedir (p<0,001; Tablo 1).

Tablo 1

IHgili Parametrelere Ait Gii¢ Ciktisi ve VO, Degerleri

Degiskenler Gii¢ Ciktis1 (W) VO (L-dk™)
GDE 191426,6° 2,98+0,292
SKN 3244343 4,21+0,45
RE 328435,5 4234039
KG 298+32°b -

Not. GDE: Gaz degisim esigi; RE: Respirasyon esigi; SKN: Solunumsal kompanzasyon noktasi; KG: Kritik giic.
2 SKN, RE ve KG’den daha diisiik; °: RE ve SKN’den daha diisiik.
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Calismada elde edilen SKN ve RE diizeyleri ile KG ¢iktilar1 arasindaki ortalama farklar, uyum limitleri ve iliski

diizeyleri Tablo 2’de gosterilmistir. Elde edilen bulgulara gore, matematiksel modelle bulunan KG ciktisi ile kademeli

rampa testinden elde edilen SKN ve RE diizeylerinin farkli egzersiz siddetlerinin isaret ettikleri saptanmistir (Tablo 2).

Tiim sporcularin KG ile SKN ve RE gii¢ ¢iktilarinin ortalama degerleri ve bireysel farkliliklar1 Sekil 3°te gosterilmistir.

KG ile SKN ve RE degerleri arasinda ayni yonde giiglii bir iliski gézlenmistir (Tablo 2). Ancak Sekil 3 ve Sekil 4’ten

(Bland-Altman gorsel analizi) anlasildigi iizere KG diizeyi, SKN ve RE degerlerini oldukga biiyiik bir yanllik ile istikrarlt

bir gekilde diisiik gdstermektedir.

Tablo 2
KG ile SKN ve RE Gii¢ Ciktilar1 Arasindaki Ortalama Farklar, Uyum Limitleri ve Iligki Diizeyleri
t t % Ust Alt .
Karsilastirilan  Ortalama Standar 095. U.y '.Jm Us .U}.Ilfm . t-testi  Pearson TSH
Degisk Fark (W) Sapma Limiti Limiti Uyum Limiti ®) " (W)
egisken
& (W) (W) (W) (W)
SKN 26,7 12,8 50,1 51,8 1,64 0,001 0,84 13,7
RE 31,2 15,3 59,8 61,1 1,28 0,001 0,78 16,3

Not. KG: Kritik gii¢; SKN: Solunumsal kompanzasyon noktasi; RE: Respirasyon esigi. TSH: Tahminin standart hatast.

Sekil 3
KG ile SKN ve RE Gii¢ Ciktilarina Ait Ortalama ve Bireysel Farklar
390 390
350 350 /
: 4 -0
E g —:;F— p—— -
~ 310 < 310 - —
z z o -
£ Z
= |3
g 270 2 270
O ] /
230 230
190 190
KG SKN KG RE
Géstergeler Gostergeler

Not. KG: Kritik giig; SKN: Solunumsal kompanzasyon noktasi, RE: Respirasyon esigi.
* KG’ye oranla anlamli farklilik.
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Sekil 4
KG ile SKN ve RE Gii¢ Ciktilart Arasindaki Iligki ve Uyum Limitinin Bland-Altman Gérseli
A B
y=27,631+0.997x x=y
80 400 2 /
/ 7
4 7~
60 5
. LI
~hd . y=3,647+0,074x 350 o> P
% ® [ L B — 57 5
= e [T N o~~~ —-— === e R A TR T L
g W s N
& /
& ol 2 2 g 00 P ¥ <
2 g |
¢ 7} B
5 207 7 >
2 P p
“ a0 =0,04; p=061 250 //.
/// 7
60 o 5
.
80 2004 -
T T T T T T T T T T
200 250 300 350 400 200 2% 300 350 400
SKN ve KG Ortalamasi (W) KG (W)
C D
¥=30,603+1,0025 x=y
80+ 400~ S ;
A
60+ Y
. (1] /
e ® = 3135+0,109] 4
40 T sy .
Z e TR e
= e oo e
& . g i
o o 300+ o -
4 g il
¢ 20 J/
) &
40| £= 0,06, p= 0,51 2 D S 4
60 /
%
80+ 200- -~
T T T T T =y T T T T
200 250 300 350 400 200 250 300 3s0 400
RE ve KG Ortalamasi (W) KG (W)

Not. A ve C panelindeki siyah noktali ¢izgiler %95 uyum limitini temsil ederken, siyah kesikli ¢izgi iki 6l¢lim arasindaki ortalama
farki ve siyah diiz ¢izgi ortalama degerler ile farklar arasindaki dogrusal regresyonu géstermektedir. Regresyon analizi sonucunda hem
A hem de C igin anlamli bir trend bulunamamistir. Ayrica farklar ve ortalamalar arasinda anlamli bir korelasyon bulunmamaktadir.
Farklarin 6l¢iim degerlerine gore anlamli bir degisim gostermedigi sdylenebilir. B ve D panelindeki siyah diiz ¢izgi, en uygun dogrusal
regresyonu temsil ederken, siyah kesikli ¢izgi tam esitlik ¢izgisini gostermektedir. KG: Kritik giig; SKN: Solunumsal kompanzasyon
noktasi; RE: Respirasyon esigi.

TARTISMA

Caligsmanin ana bulgulari, RE ile SKN gii¢ ¢iktilart ve her birine ait VO, yanitlar1 arasinda yiiksek bir iliski ve uyum
oldugunu ortaya koymustur. Ancak hem RE hem de SKN gii¢ ¢iktilart KG’den yaklasik %10 daha yiiksektir. Beklendigi
gibi, GDE’ye karsilik gelen gii¢ ¢iktis1 VO2maks elde edilen gii¢ ¢iktisinin ~%50-60’1 dolaylarina karsilik gelirken, KG’nin
~%70-80’1 dolaylarinda olustugu saptanmistir. Bu durumda KG degeri, GDE ve VO2maks elde edilen gii¢ ¢iktisi farkinin
(A) yaklasik olarak ~%60’inda olugsmustur. Bu degerler literatiirde daha 6nce rapor edilenlerle (~A%50-60) benzerdir
(Poole ve dig., 1988; Voter ve Gayeski, 1995). Diger yandan SKN ve RE diizeyleri, GDE ve VOamaks elde edilen gii¢
ciktilart arasinda A%77’ye karsilik gelmistir ve bu deger de literatiirle benzerdir (Ozkaya ve dig., 2022).

Kademeli bir egzersiz testinde artan is yiikii nedeniyle yiikselen asidoz, giderek artan bir H* birikimine neden
olmaktadir. Buna bagli olarak da kaynag: aerobik reaksiyonlar olmayan, anaerobik temelli bir CO; artis1 olugmaktadir.
Bu CO; artig1, Ve’deki yiikselmenin temelidir. Ancak bilinen sekliyle GDE (VCO2-VO,), ventilasyon esigi (VE) (Ve-
VO,) ya da SKN (Ve-VCO,) esiklerinin analizi, zamana bagl artis gosteren iki farkli parametrenin iliskisinden
hesaplanmaktadir. lgili esik diizeyleri asilirken iliskili parametrelerden biri (6rnegin V) digerine gore (6rnegin VO,)

daha yiiksek oranda arttigindan, bir kirilma olusur. Héalbuki RE tekniginde esas alman Vg/PerCO. degiskenleri
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degerlendirildiginde; GDE’ye kadar Ve ve PerCO; birlikte artmakta, ancak GDE gecildikten sonra Ve degeri zamana
bagli olarak artisini siirdiiriirken PerCO; diizeyi yatay seyretmektedir. Devaminda SKN gecilirken ise Ve yanit1 cok daha
fazla biiylimekte ancak zamana gore PerCO; yanitlarinda 6nemli bir diisiis trendi olusmaktadir. Dolayisiyla RE
tekniginde kullanilan zamana gére Ve/PerCO; orani esas alinarak yapilan analizlerde olusan kirilmalarin GDE, VE ya da
SKN’ye kiyasla daha anlamli ve gii¢lii bir sekilde agiga ¢ikmasi beklenebilir. Bu sekliyle RE tekniginin giiniimiize dek
g0z ardi edilmig bir iliskiye dayali olarak ve giiniimiizde kullanilan diger standart teknikler kadar etkili bir sekilde esik
degerlendirmesi yapabilecegi iddia edilmistir (Ozkaya ve dig., 2021). Fakat her teknik i¢in en giiglii degisim, farkli
egzersiz siddetlerinde olusur. Ornegin GDE "nin en biiyiik egimini (slope) izotonik fazdan izokapnik faza gegerken (Poole
ve dig., 2021), VE’nin en biiylik egimini izokapnik fazdan hiperkapni fazina gegerken (Kouwijzer ve dig., 2019), SKN’nin
ise izokapnik fazdan hiperventilasyona gegiste olusturdugu bilinmektedir (Wasserman ve dig., 1975). Ve/PerCO2-zaman
iliskisine dayal1 RE teknigi goz onilinde bulunduruldugunda ise bu diizeyin hiperkapni ve hiperventilasyon yanitlarryla
daha iliskili oldugu degerlendirilmistir. Ciinkii bu gecislerde iliskinin payr durumundaki Ve daha da biiyiirken, iliskinin
paydasi durumundaki PerCO; yanit1 giderek kiigiiliir. Yapilan ilk ¢alisgmaya benzer sekilde (Ozkaya ve dig., 2021), bu
calismada gergeklestirilen analizlerde de RE’de gbzlenen en biiyiik degisimin SKN ile ¢ok daha yakindan iligkili oldugu
bir kez daha ortaya koyulmustur (p>0,05; t=1,19; r>0,96; %TSH<S).

SKN, tek bir tiikenmeyle sonlanan kademeli bir egzersiz testiyle elde edilebildiginden, farkli giinlerde ¢ok seansl
tiiketici testler gerektiren KG belirleme prosediirlerine gore biiyiik kolaylik saglamaktadir. Dolayisiyla farkli esaslara
dayal1 kademeli test yapilar1 kullanilarak belirlenen SKN’ler ile KG karsilastirmalari ¢cokga yapilmis ve anaerobik esigin
gosterilmesinde bu c¢ok giiclii iki farkli 6l¢iim yontemi adina farklilagan sonuglar durumu bir fenomene doniistiirmiigtiir
(Bergstrom ve dig., 2013; Dekerle ve dig., 2003; Keir ve dig., 2015). Biri diisiikk maliyetli saha 6l¢iimlerinde (KG), digeri
ise solunumsal parametrelerin degerlendirilmesinde (SKN) altin standart olarak kullanilan bu iki parametre arasinda
oldukca yiiksek bir korelasyon diizeyi bulunsa da genel kani, KG diizeyinin SKN’nin altinda bir egzersiz siddetini
gosterdigidir (Galan-Rioja ve dig., 2020). Dogal olarak da SKN ve KG, birbirleri yerine kullanilmamalidir (Cross ve
Sabapathy, 2012). Bu farklilasmanin nedeni iki parametrenin de dayandigi fizyolojik ve metabolik mekanizmalardaki
farklilikla agiklanmistir. KG diizeyinin asilarak en diisiik “siddetli” egzersiz yogunluguna ulasilmasi, ise katilan hizli
kasilan fibril oranindaki artig (Vanhatalo ve dig., 2016), substrat kullaniminda enerji kaynagi olarak karbonhidratlarin
daha baskin bir sekilde kullanilir hale gelmesi (Jones ve dig., 2008) ve iskelet kasinda kan akis hizinin orantisiz artigi
(Copp ve dig., 2010) gibi mekanizmalarla agiklanmaktadir. En yiiksek “agir” egzersiz yogunlugu olan KG ise teorik
olarak yorgunluk olusmadan siirdiiriilebilen en yiiksek egzersiz siddeti olarak agiklanmaktadir (Poole ve dig., 2016). Diger
yandan SKN’yi veren egzersiz siddetinin asilmasi, egzersiz yikii artislari sirasinda olusan hatri sayilir bir metabolik
asidoz artigt ve bu yolla uyarilan periferik kemoreseptorlerin tetikledigi ciddi bir hiperventilasyon yanitiyla
iligskilendirilmektedir (Rausch ve dig., 1991). SKN’ye kadar Ve ve VCO; artislar1 arasinda bir neden-sonug iligkisi varken,
SKN gecilirken bu iliski bozulmaktadir. Solunumun kompanze edilememesi ve ciddi bir hiperventilasyon yanit1 olusmasi
ile karakterize SKN sirasinda olugan VCO;’den bagimsiz Ve artisinda, merkezi ve periferik norojenik uyaranlar ve
metabolitler 6nemli rol oynamaktadir (Rausch ve dig., 1991). Ancak s6z konusu durumun esas nedeni; artan tidal
hacimden (hiperpne) ziyade karotid cisimlerin asir1 uyarilmasina bagli olarak olusan solunum frekans: artis1 (takipne)
olarak agiklanmaktadir (Forster ve dig., 2012; Nicold ve dig., 2020). Ayrica bu yanmitin olusmasinda dolagimdaki
potasyum oraninin da énemli bir rol iistlendigi kabul edilmektedir (Darabi ve dig., 2009; McLoughlin ve dig., 1994;
Paterson ve dig., 1990; Rosendal ve dig., 2004). Bu bilgiler degerlendirildiginde; KG ve SKN’yi destekleyen

mekanizmalarin birbirilerinden olduk¢a farkli oldugu goériilmektedir (Leo ve dig., 2017). Calismamizdan elde edilen
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bulgular da 6zellikle iyi antrene bisiklet¢ilerde KG ile SKN’ye karsilik gelen egzersiz yogunluklarinin ytiksek iligkili
ancak onemli diizeyde farkli olduklarini ortaya koydu. RE ise hem elde edilme mantigi hem de protokol esaslari
bakimindan ¢ok daha yiiksek oranda SKN ile kiyaslanabilir durumdadir ve elde edilen bulgulara gore KG’ye kiyasla
SKN’yi gostermedeki basarisi ¢ok daha yiiksektir.

SKN adina belirtilen 6nemli bir diger agik ise, bu parametrenin kullanilan rampa egiminden ¢ok kolayca etkilenmesi
olarak rapor edilmistir. Leo ve digerlerine gore; SKN, rampa testlerinin bir fonksiyonu olarak agiga ¢ikar ve rampa
egiminden bagimsiz degerlendirilemez (Leo ve dig., 2017). Ancak rampa egimi manipiile edilerek SKN’nin KG’yi
vermesi saglanabilir. Ornegin, dakikada 65 W yiik artis1 igeren rampa testlerinde, KG ve SKN’yi veren egzersiz
siddetlerinin benzer bulundugunu gosteren arastirma bulgular1 sunulmustur (Scheuermann ve Kowalchuk, 1998). Diger
yandan yavas yiik artislart igeren (6rnegin dakikada 8 W) rampa testlerinden elde edilen SKN diizeyi GDE’nin hemen
iizerindeki gii¢ ¢iktilarinda saptanabilmektedir. Bu testlerde egzersiz siiresinin uzamasina bagli olarak anaerobik esikle
iligkili SKN diizeyi ¢ok daha erken olusarak ¢ok farkli bir egzersiz siddetini isaret edebilir (Scheuermann ve Kowalchuk,
1998). Bu durumlar SKN ve KG arasindaki iliskinin ve her iki diizeyin meydana gelme mekanizmalarinin yanlig
anlasilmasina neden olabilir (Cross ve Sabapathy, 2012). Buradaki SKN ve KG benzesmesinin fizyolojik kaynakli bir
benzerlikten degil, kullanilan test prosediirii nedeniyle olusan tesadiifi bir yanilgiya bagl olarak olustugu gosterilmistir
(Cross ve Sabapathy, 2012; Galan-Rioja ve dig., 2020; Leo ve dig., 2017). Diger yandan RE yontemi de SKN gibi siddeti
kademeli olarak artan rampa testleri kullanilarak belirlendigi halde (Ozkaya ve dig., 2021), Ve/PerCOs-zaman iligkisinin
uygulanan rampa egiminden ne diizeyde etkilendigi ve bu durumda RE teknigiyle bulunan egzersiz yogunluklarinin diger
esik degerlerle olan iliskisinin hangi oranda degistigi heniiz bilinmemektedir. Bu ve benzeri c¢alisma sorulartyla
planlanacak arastirmalarin, gelecekte RE tekniginin temel mekanizmalarmin daha iyi anlasilabilmesine olanak
saglayacag diisiiniilmektedir.

Bilindigi gibi ¢alismamizda kullanilan dogrusal 1/zaman modelinde (esitlik-1), dogrusal iligkinin y-ekseni uzantisi
KG’yi vermektedir (Whipp ve dig., 1982). Modele uygulanan veriler ise ayni sporcunun tahmini KG diizeyinin hemen
iizerindeki egzersiz siddetlerinde ve farkli giinlerde uygulanan tiiketici egzersizlerden elde edilmektedir. Fakat KG
diizeyini tahmin etmede kullanilan matematiksel model, tiiketici egzersiz sayist ve tilkenme zamanlar1 degistikce, elde
edilen KG tahmini de farklilagsmaktadir (Norouzi ve dig., 2021). Son zamanlarda daha iyi bir KG tahmini yapabilmek i¢in
dogrusal toplam is, dogrusal 1/zaman ve dogrusal olmayan 2-parametreli modellerden elde edilen en diisiik standart hata
degeri ve yine en diisiik toplam degisim katsayisina sahip (fit edilmis) bir KG tahmin etme yontemi 6nerilmistir (Black
ve dig., 2015). Ancak sonraki donemlerde yayimlanan g¢aligmalar; kullanilan bu ii¢ matematiksel modele ait KG
tahminlerinden elde edilen bireysel en iyi ve en kétii KG varsayimlari arasinda yalnizca %?2 ya da daha az fark olustugunu
rapor etmistir (Black ve dig., 2015, 2016; Greco ve dig., 2012). Bu nedenle ¢alismamizda fit edilmis bir KG tahmini
kullanilmamigtir. Ancak boyle bir ydontem benimsenmis olsaydi bile, elde edilecek muhtemel KG tahminlerinin, yine RE
ile oldukga farkli egzersiz siddetlerini isaret edecegi sdylenebilir.

S6z konusu veriler 1s181nda tartigilmasi gereken bir diger konu, iilkemizde de yaygin olarak kullanilan “anaerobik
esik” terminolojisiyle ilgilidir. Ornegin, siddetin kademeli olarak arttirildig1 egzersizler sirasinda, iskelet kaslarindan
alian elektrik sinyallerinin (EMG) analizine dayal1 olarak elde edilen yorgunluk esigi (YE), dnemli ¢evreler tarafindan
ciddi bir anaerobik esik alternatifi olarak goriiliir (Bergstrom ve dig., 2013; Camic ve dig., 2010; Zuniga ve dig., 2010).
Diger yandan, egzersize kan laktati yanitlarinin analiz edilerek bir anaerobik esik belirlenmesinde kullanilan en gecerli
yontem, maksimal laktat dengesi (MLD) yorumudur (Beneke, 1995). Benzer sekilde, bu aragtirmada kullanilan SKN,

solunumsal parametrelere dayali invaziv olmayan bir anaerobik esik belirleme yontemi olarak altin standart kabul
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edilmektedir (Beaver ve dig., 1986). S6z konusu egzersiz siddetinin saha kogsullarinda belirlenmesinde altin standart ise
KG’dir (Jones ve dig., 2019). Ancak bu ¢aligmadan elde edilen bulgularin gosterdigi sekliyle; SKN ve KG degerleri
asillarina uygun yontemlerle degerlendirildiklerinde bile farkli egzersiz siddetlerini verebilirler. Diger yandan MLD’nin
de SKN ya da KG’ye kiyasla farkli egzersiz siddetlerini igaret ettigini ortaya koyan ¢ok sayida arastirma bulgusu rapor
edilmigtir (Dekerle ve dig., 2003; Galan-Rioja ve dig., 2020; Ozkaya ve dig., 2022). Dolayistyla ilgili egzersiz siddeti
hangi yontem kullanilarak belirlenmis ise o yontemin adiyla —6rnegin, yalmizca YE, MLD, SKN ya da KG olarak—
anilmali ve toptanci bir yaklagimla bu diizey yalnizca “anaerobik esik” olarak degerlendirilmemelidir. Anaerobik esik
terminolojisinin tek basina kullanimi, esik degerin elde edildigi yontem hakkinda higbir fikir sunmamakta ve sonug olarak
da bu diizeyin hangi esaslar temel alinarak bulundugu g6z ard: edilmektedir. Ciinkii bireysel bir anaerobik esik diizeyi
belirlemede kullanilabilecek onlarca farkli yontem vardir ve her birinin elde edilme mantig1 digerinden farklidir. Bu
anlamda RE; gerek solunumsal parametrelere dayali olarak elde edilen verilerden analiz ediliyor olmasi gerekse elde
edilmesinde kullanilan test prosediiriiniin yapisal 6zellikleri bakimindan biiyiik 6l¢iide SKN ile benzesmekte ancak KG’yi

yiiksek tahmin etmektedir.
SONUC VE ONERILER

Sonug olarak RE teknigi olduk¢a yakin bir zamanda, yeni bir solunumsal esik belirleme yontemi olarak ortaya atilmis
ve GDE, VE ya da SKN gibi geleneksel esik tiirevlerine alternatif olarak onerilmistir. Ancak RE’ye ait pek ¢ok konu
heniiz ele almamamustir. Bu noktada RE’nin gegerlik ve giivenirlik diizeyi hizla aydinlatilmali, RE’ nin giiglii ve zayif
yonleri daha ayrintili bir sekilde ele alinmalidir. S6z konusu galisma, bu ihtiyaglardan yalnizca bir bolimiini
karsilayabilmek amaciyla planlanmis ve RE’yi SKN ve KG 6zelinde degerlendirmistir. Calisma bulgularimiz iyi antrene
bisiklet¢ilerde Ve/PerCO2-zaman iliskisinde olusan en gii¢lii kirilmanin ¢ok biiyiik bir bagar1 ile SKN’yi gosterdigini fakat
KG’yi dogrudan belirlemede basarisiz oldugunu ortaya koymustur. Ancak KG ve RE arasinda yiiksek bir iligki
saptanmustir. KG degeri, RE’nin olustugu egzersiz siddetinin yaklasik olarak %10 altina karsilik gelmistir. Bu yoniiyle
RE, ¢ok seansli ve zaman alan bir KG belirleme prosediiriine alternatif olarak tek seansta bir KG tahmini sunabilir. Diger
yandan RE, SKN’nin kolaylikla gériilemedigi bazi testlerde bir hiperventilasyon yanit fazinin basladiginin anlagilmasinda
da etkin bir sekilde kullanilabilir. Bu da ozellikle aerobik kapasite ve aerobik gii¢ gelistirici antrenmanlarin

planlanmasinda olduk¢a dnemli bir verinin elde edilebilmesi bakimindan 6nemlidir.
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ABSTRACT

The purpose of this study was to explore the insights from Real Madrid
Club de Futbol (CF) about how value was created and captured by
participating in different value offerings with variety of actors to gain a
differentiation position in the competitive scope of the football business.
We utilized a case study, relying on semi-structure interviews with eight
directors, who worked in the club and the multiple sources of secondary
documents. The results revealed that Real Madrid CF generated seven
value capturing strategies through the value co-creation with global
supporters, sponsors, corporate partners and social media. This case study
intended to contribute to the sports marketing literature by examining
how the club has transformed value-creating activities into value captures
to sustain their competitive advantage, through implementation of
marketing strategies such as; recruitment of star players who pay their
way, brand extension in Middle East countries, organizing international
friendly matches, establishment of Real Madrid Graduate School for
business education and developing new projects such as theme parks and
virtual fan experiences.

Keywords: Value create, Value capture, Marketing strategies, Real Madrid
Football Club, Football business

Bu calismanin amaci, Real Madrid Futbol Kullibii’'nlin, futbolun yarattig
rekabetgi piyasada farkh bir konum elde etmek igin farkli deger
onerilerinin, kullip aktorleri tarafindan nasil yaratildigi ve yakanlandigi
konusunda anlayis saglamaktir. Mevcut ¢alisma, kullibte ¢alisan sekiz Ust
diizey yoneticisi ile gerceklestirilmis olan yari yapilandirilmig gériismelere
ve ikincil kaynaklardan elde edilen verilere dayandirilan bir durum
¢alismasidir. Arastirmanin sonuglari, Real Madrid FK’'nin, global taraftarlar,
sponsorlar, kurumsal ortaklar ve sosyal medya ile birlikte yarattigi degerler
vasitasiyla yedi deger yakalama stratejisi belirledigini ortaya koymustur.
Bu durum calismasi, kuliiblin gelistirdigi (a) kendi Gcretlerini karsilayan
oyuncularin alinmasi, (b) Orta Dogu Ulkelerine olan marka genislemesi, (c)
uluslararasi futbol maglari diizenlenmesi, (d) Real Madrid okullarinda spor
liderlerinin yetistirilmesi ve (e) eglence parklari ve sanal taraftar
deneyimleri gibi yeni projelerin gelistirilmesi gibi deger yaratma
faaliyetlerinin nasil deger yakalama stratejilerine donlistigini ortaya
koyarak, spor pazarlamasi alan yazinina katki saglamaktadir.
Anahtar Kelimeler: Deger yaratma, Deder yakalama, Pazarlama
stratejileri, Real Madrid Futbol Kuliibii, Futbol isletmesi

Author Note: This article is based on the first case study of Altun Ekinci, M. (2018)'s Ph.D dissertation.
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INTRODUCTION

Considering the complex structure of the football business, clubs increasingly understand the crucial role of
developing appropriate strategies that reinforce their organizational capabilities to differentiate their positions in the sport
industry (Hedlund, 2014). Emerging theoretical developments in contemporary marketing research emphasize that
collaborative value creating activities have become an influential strategy for sports organizations (Uhrich, 2014) to
construct a ‘co-creation paradigm’ (Vargo and Lusch, 2004) for their customers by transforming activities into
experiences and entertainment concepts.

Several studies focused on how value is created in sport with the collaboration of different stakeholders, such as the
sports teams or leagues (McDonald and Karg, 2014), sport organizations (Kolyperas et al., 2016) or other customers
across different platforms like sporting events, where all actors are actively engaged in the process. (Woratschek et al.,
2014).

Contingent upon the interactions of various actors, foothall is a great example for the value creation process in which
customers play a fundamental role in collaborating with others (Uhrich, 2014). For instance, supporters can decide where
they watch the game, who they engage with and what activities they do before, during and after the match (McDonald
and Karg, 2014). This is the total experience, which is created not only by the football clubs but also by each supporter,
who becomes part of the event (Junghagen, 2018). Zagnoli and Radicchi (2010) indicated that fan communities created
value through interaction, commitment and being decision-makers for strategic choices within the social networks of ACF
Fiorentina Football Club and its actors. Fyrberg Yngfalk (2013) also demonstrated that supporters critically integrated
with resources to create value for the atmosphere and the commercial possibilities of clubs in the Swedish Elite Football
League.

Existing research about the football phenomenon have mostly concentrated on value-creating activities, while the
interactions of actors in the process of value capture is still missing for the football business. McNamara et al. (2013)
revealed that team talent and shared team experience lead to value creation and value capture outcomes in the business
models of the English Premiership football industry. Rodriguez-Pomeda et al. (2017) also figured out that the business
models of Real Madrid generated value proposal and value capture; however, they focused on the management of
emotions and its fundamental role in the value proposal process, rather than how value was captured.

As the dynamic and unstable environment of the sports industry impels football clubs to act on the short-term objective
of winning (McNamara et. al, 2013), there is a need for further studies to examine how clubs transform value-creating
activities into value capture to enhance commercial profits and sustainable relationships with customers in the long-term
period. Therefore, the current case study intends to fill a gap in the sports marketing literature by examining how Real
Madrid sustained their competitive advantage by providing a variety of value offerings that were captured by customer
groups.

Theoretical Framework:

Resource-based view of the firm and value capture: Several scholars examined the value creation process in the
strategic management and organization literature (Porter, 1985; Barney, 1991; Lepak et al., 2007) . Specifically, the
resource-based view of the firm (RBV) proposed alternative assumptions in examining the resources of competitive
advantage (Barney, 1991; Bowman and Ambrosini, 2000). Barney (1991) indicated the relationship between firm
resources and sustained competitive advantage as the following: “firm resources can only be a source of competitive

advantage or sustained competitive advantage, when they are valuable”. A resource like a brand cannot build value by
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themselves, value creation is solely perceived by the customers with the efforts of creative marketing (Bowman and
Ambrosini, 2000).

As the evolution of new technologies has transformed the product into a lived experience, how value is perceived, co-
created and captured by variety of actors have become key concerns for managers (Letaifa, 2014). Due to their capability
to make profits, resources may be perceived as valuable by customers; however, if the owner of the resource cannot
capture the values, the profitability of the firm may suffer in the long term (Stabell and Fjeldstad, 1998). Lepak et al.
(2007) also supported this notion by emphasizing that ‘value capture is never guaranteed’, value creation through a
resource, product or an activity might not always achieve value captures for long-term success. Verdin and Tackx (2015)
explained that firms should transform their value creation into the value capturing process for a sustainable business
model by giving an example of Nike, a brand that succeeded in capturing values of its customers by concentrating on
customer experiences, rather than functional benefits.

Network of the value captures framework: The framework was firstly introduced to explore the management
challenges of the football business by Dolles and S6derman (2005). In subsequent years, it was adapted and revised for
the different value creation process in various sport fields such as a case study of Everton Football Club (Dolles and
Schweizer, 2010), development of a professional football league in Japan (Dolles and Séderman, 2013a) and the new
sports branch of floorball (Gabrielsson and Dolles, 2017). In the final revised framework, the value creation process
occurs through two dimensions; team sport products, including eight offerings of team; sporting competitions; club;
players; team sport services; event, facilities and arena; merchandise and other commercial activities; and customers’
groups, including supporters, club members, media, sponsors and corporate partners, local communities, and other clubs.
Team sport products include the possible offerings that football clubs can provide to their customers’ groups, with whom
they create value with a variety of offerings. With the scope of this framework, Real Madrid has a valuable case for
understanding (1) which marketing strategies being developed (2) what essential offerings and actors of these strategies

composed of and (3) how they interrelated with each other to create and capture values.

METHODOLOGY

Research Design: In an effort to explore the strategies of Real Madrid CF, the researchers designed a qualitative case
study, which is particularly used to “investigate a contemporary phenomenon in-depth and within its real-life context”
(Yin, 2009, p. 18). This case study was constructed on the philosophical approach of pragmatism to understand the
practical applications of what works (Patton, 1990) for clubs to gain competitive advantage in the changing football
business context. Considering the club’s global popularity, it becomes more important to provide in-depth knowledge
and experiences of RM’s directors about what and how efficiently they developed marketing strategies to capture value

from their customer groups.

Research Context: Real Madrid CF: The current study was designed to examine Real Madrid, as an “extreme case”
(Patton, 1990, p. 169), since the club is an outstanding example of global success in both sporting and commercial
performances. Throughout its history, the club has accomplished many successes; such as winning variety of titles and
the FIFA award for best club in the twentieth century (2000). As the twelfth time record holder of Money League (Deloitte
Sport Business Groups, 2019) and regaining its position as The World’s Most Valuable Soccer Team (Ozanian, 2019),
Real Madrid constitutes an important case to understand how the club developed specific strategies to consolidate their

status quo to remain in its position at the top.

Research Participants: Elites: What we call elites in the study are the directors, who have been working in top

managerial positions of Real Madrid CF in the period of 2014. Semi-structured interviews were conducted with eight of
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those directors to obtain exclusive, inside knowledge and understanding of how top management applied the business
dynamics and transformed them into value capturing strategies. The interview guide was derived from the network of
value captures frameworks (Dolles and S6derman, 2013a,b), components of contemporary theoretical developments in
the marketing researches (e.g. McDonald and Karg, 2014) and the business aspects of Real Madrid C.F. (e.g. Kase et al.,
2007; Callejo et al., 2006). After the pilot interviewing processes with the two sports business experts, totally 37 open-
ended questions were determined to ask the Real Madrid’s executives. Examples of the questions, included: “How does
Real Madrid determine the marketing strategic plan? “What is the role of Real Madrid as a brand in the club’s marketing

strategies?”” and “What are the strategies or actions for the differentiation and segmentation of Real Madrid’s supporters?

As one of the purposeful sampling method, the criterion sampling was used to reach in-depth information (Patton,
1990) from eight directors with the minimum 5 years working experiences in the club. Due to their critical positions in
the club, limited director details are disclosed (Pseudonym names; Sabrina, Marina, Carlos, Fernando, Sergio, Antonio,

Felipe, and Jose with 5 to 20 years of working experience).

As the business of football clubs still remains behind closed doors, elite interviews provided the researchers with
unusual and valuable insight and understanding of the unique aspects of organizational values and strategies (Moore and
Stokes, 2012). However, this type of interviewing is very compelling process that needed to gain participants’ confidence
(Mikecz, 2012). During 9 months, the first and second authors participated in a sports marketing master program at Real
Madrid Graduate School, which included lectures from the club’s key directors and sport industry experts and workshops,
congresses, and football matches. They made also several visits to Santiago Bernabéu Stadium to further understand the
essence of the club. This setting created an opportunity for them to spend extended periods of time in the field to gain
inside and outside knowledge of the club’s organization. Since their insider position of “student’s identity” evolved into
the outsider position of “researcher”, this case study was designed to gain a deep understanding of how directors

perceived the club’s business context.

The Declaration of Helsinki was adequately addressed and the study was approved by Middle East Technical
University Applied Ethics Research Center (register number 2016-EGT-013). All interviews were conducted in the
directors’ departmental offices at Santiago Bernabéu Stadium by bilingual researchers, and lasted 35 minutes to 1 hour.
Due to the request of board for confidentiality and securing access to high-level managers, the interview process was

only

recorded in notes taken by two researchers simultaneously. Although audio recording provides more comprehensive
coverage of what participants say, the interviewing process with elites may not be always in-depth as assumed, dependent
on the feeling of discomfort from talking for the record (Byron, 1993). To prevent missing critical off-the-record
information, the researchers implemented some strategies such as spending an extended period of time in the field and
rigorous pre-interviewing preparation with experts (Harvey, 2011). Data also emerged from multiple sources of official

documents of Real Madrid CF, archives and online media records to converge into triangulation (Yin, 2009).

Data Analysis: The initial phase of data analysis involved sharing the information recorded in written form between
the researchers and debating in detail to establish a holistic perspective of what they collected. Afterwards, thematic
analysis was conducted based on Braun and Clarke (2006)’s six-step coding procedure, as follows; “(1) familiarizing
with data, (2) generate initial codes, (3) search for themes, (4) review themes, (5) define and name themes, and (6)
produce the report” (pp. 16-23). Primarily, the researchers independently coded the dataset by utilizing Atlas.ti V7.0,
after detailed readings of their notes several times and becoming familiar with the data. After discussion between the two

researchers about establishing a consistent perspective of what they analysed, the initial categories and codes were
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generated, reviewed and confirmed. The next step included organizing codes into structured themes, which emerged from
describing the phenomenon. Although the researchers initially applied a deductive coding approach, new themes were
generated. Finally, 10 themes were identified, refined and discussed by the research team to check the relevance and
consistency of the classification procedure. Team sport products defined as the possible offerings such as; products,
services or entertainment actors that football clubs can offer to their groups of customers. And customer groups included
‘actors’, such as; supporters, spectator, business partners or media, with whom they create value within the variety of

offerings (Dolles and S6derman, 2005, 2013b).

The first dimension, team sport products included 7 offerings (Figure 1). 14. The Club’s Shared Values: A clear
image of what the core values of the club which shared for building the huge community of customer groups. 1B. The
Success of the Club: To win titles and to protect club’s leader position through decreasing the effects of the potential
sporting outcomes. 1C. Star Players: To recruit star players who demonstrate outstanding on and off performance to fit
the image of the club. 1D. Merchandising: Supporting the brands with the similar values of the club and keep 50 % of
the image rights of the international players. 1E. Facilities: Transmitting club’s core values in match day and no match
day, which include a wide range of services. 1F. Other Commercial Activities: To find strategic locations for luxury
markets through cooperation with international strategic partnership and organizing international friendship matches and
to develop innovative products or projects. 1G. Business Education: To create universal educational platform by reaching

global students to become potential sport executives or experts and customer groups.

The second dimension included three customer’s groups (Figure 1). 2A. Global supporters: Reaching all kinds of
supporters from worldwide through doing marketing research and using technological innovations and transmitting
values from the early ages of potential supporters. 2B. Sponsors and Corporate Partners: Cooperation with the top
international brands which share the mutual values of the club, such as; leadership, global and quality. 2C. Social Media:

Constantly engagement with supporters and maintaining enduring relationships with business partners.

As Dolles and S6derman (2013a)’s framework comprised the Japanese football league, this case differently
constructed value creating and capturing process into some of the aspects; for instance, in team sports products
dimensions “clubs” value capture replaced to “club’s shared values”, “sporting competition” replaced to “the success of
the club’. And the new value capture “business education” was also included for the value creation process of the club.

In customers’ groups dimensions, the name of supporters and media were changed to global supporters and social media.

The reliability of this case study was addressed by the triangulation technique (data sources and analyst) and peer
review (Patton, 1990). Interviews with elites, secondary document analysis and multiple researchers enhanced the
credibility of the study. Two sport management professors were also included as peer reviewers to review and discuss
the emerging themes and give feedback. An additional professor from Real Madrid Graduate School was participated in

the current study as auditor to examine the entire research process.

RESULTS AND DISCUSSION

Team Sport Products: The first dimension of team sport product, included 7 offerings (1A. The Club’s Shared
Values, 1B. The Success of the Club, 1C. Star Players, 1D. Merchandising, 1E. Facilities, 1F. Other Commercial
Activities, 1G. Business Education), that Real Madrid CF can provide to their customers’ groups (Figure 1).
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Figure 1
The network of value captures framework of Real Madrid C.F.
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The club’s shared values: One of the main findings to emerge from the directors was how critical sharing the
values with all actors was for Real Madrid to become the top of the world brands. Carlos classified these values as “core”
for the club, such as; “the history, leadership, legend, unique and universal”. Marina utilized the concept of “the heritage
of success” to explain the importance of 120 years of the club’s history with full of titles and accomplishments. Sabrina
summarized all those values as “being Madridista”, which utilized the symbol of Real Madrid’s supporters, who are
totally a part of the club.

Rodriguez-Pomeda et al. (2017) asserted that the club generating better reputation served as a catalyst for sharing the
club’s values and building a huge community of fans. Similarly, there was a general agreement among the directors that
it was essential to understand the club as a brand, sharing mutual values with their customers. Fernando particularly
explained how important it was to transmit true values: “We try to convey all the values of Real Madrid from the early
ages of our supporters, by drawing them to an image of what the club means. Brand should be compatible with what they
are thinking about it”.

Shared values (1A) was a fundamental value creating and capturing strategy to differentiate Real’s brand image into
the world football context by transforming potential supporters to ‘Madridista’ (2A), which all bear common values.

Success of the club: As Dolles and S6derman (2013a) analyzed how value was created in the Japanese soccer
league, sporting competition was seen as one of the important dimensions, related with the league. In the case of Real
Madrid, however, new theme of the success of the club emerged to contribute to the value capture process, since all of

the interviewees frequently indicated the importance of winning titles and increasing revenues.
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The success of the club was generally explained by the existence of strong relationships between the sporting and
financial results (McNamara et. al, 2013). Three of the directors particularly indicated that the club’s historical success
on the pitch had a great impact upon commercial success. Felipe and Marina remarked on the importance of “the tradition
of winning titles” such as, the title of La Decima (10" European Cup) and other victories like having been awarded “the
best club of the 20t century FIFA trophy”. Antonio asserted that this history strengthened the club’s brand image by
“maintaining the fans’ pleasure and loyalty”. Felipe explained pleasure as “fans’ emotional perceptions toward Real
Madrid” which was improved by the good results, and Fernando emphasized a different aspect of fan loyalty by indicating
“Fans, first focus on sport results and then on products. Business is the consequence of the sport results”. All these
viewpoints may provide an indication that winning titles was a part of the club’s legacy to strengthen the brand by
capturing value from a large number of supporters

There was also brand is over results perception in the club, which focused on the strategy of “reducing the impact of
sport results”. This perspective was actually supported by the club’s sustainability in a leader position for 11 consecutive
years in the ranking of the football clubs generating most revenue (Deloitte Sports Business Group, 2019) regardless of
not winning any titles in European Cups (2002-2014). Felipe explained how the club sustained its financial advantage:
“Sports results help economic results, but the winning is never accurate. Apart from the titles; the club has a business side
including 365 days for marketing activities”. This might explain how Real Madrid preserved its financial superiority by
transforming its pivotal club resource ‘brand’ into value capture, which minimized the potential effects of sporting results
that may influence the club’s profitability in the long-term (Barney, 1991). Bauer et al. (2005) also indicated that clubs
with strong brand image are believed to be more independent of win-loss team performance, as teams had strong bond
with their fans through providing them an environment encouraging association with their club (Thrassou et. al, 2012).

In contrast to all the years that the club led the revenues ranking, the only three times that they dropped the leader
position were when they won Champions League (2015-2018 seasons). This decline occurred for different reasons
(turnover rate of their rivals increased, such as; Manchester United’s contract with Adidas doubled (Why have Real
Madrid lost the title of richest club in the world?, 2017) or Barcelona’s change of merchandising operations); however, it
would not be wrong to say that Real Madrid tried to diversify its commercial activities for success that do not depend on
the on-field performances.

Star players: Recruiting star players is a tradition coming from the period of Santiago Bernabéu, who provide the
club with an international vision. Felipe explained this strategy: “We sign players, who are medidticos (media attractions)
like Benzema, playing well like Bale and having global popularity like Kroos...When good players are also ‘mediaticos’,
this is the best-fit occurring between the brand’s image and players.” Gomez et. al (2010) indicated that Los Galacticos
were supposed to be Real Madrid's ambassadors to their respective geographical areas, as a representative of a specific
target group, in which they created a sense of pride and belonging to the club. Felipe also illustrated how this strategy
was an efficient way of ensuring emotional attachment with the supporters:

In Real Madrid, there is a concept, brand over brand. For example, Beckham or Ronaldo is a trademark; when they
wear a white t-shirt, it is worth much more than the other players. Here, most people support and follow the players.
Therefore, when a global player comes to this club, all image rights of these players should be used to sell more.

Florentino Pérez believed that the "most expensive players are those that can be classified as an investment because,
if they are very good, they produce a return” (Kerai, 2013). Real Madrid’s Management Report and Financial Statements
(2018/2019) also stated that “a significant part of player investment (€249 million) was self-financed with income from

transfers, which totalled €124 million” (p. 12). The signing of Eden Hazard (2019), who was the most valuable transfer
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of all time, is a great example of this kind of club strategy (Transfermarkt, n.d.) to attract more global customer groups
that increased its image in the global markets.

Antonio also highlighted the power of Real Madrid to recruit players: “...RM has the power to expand the brand
value of a player. Just the interest of the club increases the value of a player”. Similarly, Jose expressed how Real Madrid
had a different position among other football clubs to increase the players’ values: “Other clubs tried to copy it, but it did
not function with them. Real Madrid has an extra power”. For instance, the case of signing James Rodriguez, one of the
most recognizable talents in the 2014 World Cup in Brazil, was a good case to understand how this strategy transformed
into value capture for both club and the player. Approximately 345,000 James shirts were sold in the 48 hours since he
was unveiled at the Bernabéu (Conn, 2013).

With the strategy of recruiting star players who pay their own way and fit with the image (1C), the club tried to create
‘the best squad’ to attract more supporters (2A) media (2B) and corporate partners (2C) that leveraged club as a global
brand by differentiating its image in the emerging global markets (1F).

Merchandising: One of the key points of merchandising was keeping 50% of the image rights of the players,
which contributed critical commercial value. This was one of the innovations that Florentino Pérez created, after retaining
the rights of Luis Figo for the first time, the club continued to make similar negotiations with Zidane, David Beckham
and Ronaldo. Jose emphasized the importance of keeping the image rights of players “...who have global appearance to
sell more merchandising products and make promotional campaigns”. This strategy was also supported by the Deloitte’s
Money League Report (2019) stating that Real Madrid was the first club which exceeded the revenue of €750m
specifically, mostly depending on the merchandising sales.

There were also contradictory perspectives among directors about controlling the club’s merchandising department.
Real Madrid had a licensing model, which was externalized to Adidas. And three of the directors defended this system
that “merchandising on your own was very difficult to implement”, as the club was not a retail company to go deeply into
the merchandise management. However, other directors also indicated their concerns about club’s strategy in which
including delegation of licensee department outside of the club. They thought that it is short-term strategy to increase
revenues, but in the long-term period, the club may lose a bit of control.

This contradiction between short to long-term objectives may be the reason of club’s drop in the ranking of Deloitte’s
Money League Report (2020). In the report, one of the reasons why Barcelona has been leader of commercial growth was
explained as their significant change of operating model, from relying on third party agency to take control of their own
merchandise management. Dixon (2019) also explained that the retail business of Real Madrid decreased 7.9 per cent
year-on-year since 2018, and finally the club decided to recapture full control of their commercial operations. It would be
necessary to examine further studies, whether this control will result in reinforcing the commercial performance to
understand key target markets for creating and capturing values for a long-term period.

Facilities: In Real Madrid, facility management is divided into two parts; match day and no match day, which
include a wide range of services. After the renovation of the museum in 2014, Santiago Bernabéu has become one of the
main touristic attractions with more than 2 million visitors in Madrid. With the ticket sales in the 2017-2018 seasons, Real
Madrid has become the second highest club to reach the €143 million match day revenues (Deloitte Sports Business
Group, 2019).

One of the critical assets of the stadium is Area VIP, which provides premium and exclusive services to corporate and
public customers. Differently from the Commercial Department, Area VIP is managed under the Department of Directions

of Operations and Services. The VIP area occupancy rate was 96% with the revenues for hospitality products and services
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accounting for 19% of total income; a new record for the department (Real Madrid CF, Annual Report, 2017/2018).
Sabrina explained that the underlying reasons for this high number were based on the vision of “...selling ambiance”,
which provided VIP clients with a unique fan experience, more than a match day”. She also indicated the importance of
“doing your own research” with asking the clients questions about “the games and their preferences”, and this provided
a deeply understanding of how the club captured values through satisfying clients.

With Santiago Bernabéu Stadium, the club established a strong emotional attachment with the supporters, visitors and
VIP clients (2A) that captured values by living the total experience and entertainment during match days or any of the
365 days.

Other commercial activities: The findings demonstrated that Real Madrid laid great emphasis on brand extension
strategies to share the club’s image in two ways; (1) to find strategic locations for luxury markets emerging in football,
such as Asian and Arabian, and (2) to develop innovative products or projects that cannot be replicated by other clubs.

However, the extension of brand image in the Middle East required a change to the appearance of the club’s crest
designed in 1931, which contained a cross on top of the crown. After the signing of an agreement with the National Bank
of Abu Dhabi (2014) and Dubai-based retail operator Marka (2017), the club team decided to drop the Christian cross

from the club’s official crest in order not to offend Muslim countries (Corrigan, 2017). Fernando explained this situation:

Differently from other clubs, we are Los Blancos (The Whites), sum of many colours.

This is a concept that comes from our tradition. Real Madrid is a universal club that plays for
every one without having any political view, belief or religion. We should respect all the fans;

this is the only way we are able to spread the real image of Real Madrid’s brand.

However, this was also criticized by the Spanish Catholic conservative association as they found this situation to entail
‘a lack of respect toward European cultural identity’ (Pita, 2015). As there was a general agreement among directors that
one of the important objectives of the club was “to protect Real Madrid’s values”, this decision would be perceived as a
threat of losing the identity of the club. It would be necessary to further analyse that whether these partnerships are going
to be short-term and may damage the club’s identity in long-term or this change will be successful decision to increase
the international recognition of the brand.

One of the other assets of the club was international friendly matches, which was an alternative income generation
source for the club. Since 2004-2005, the team started to hold a pre-season tour in China, Japan and Thailand, which was
a catalyst for generous growth of income streams through the sales of licensed products (Deloitte Sports Business Group,
2015). Simon (2017) also indicated that the club developed a strategy of organizing friendly matches to capture more
supporters for more consumption activities, which moved the brand to a highly recognizable status on different continents.

Jose also emphasized the club’s other brand extension strategy as being leader and innovative in new tendencies,
including developing new products and avoidance of replication to protect brand’s unique position. About the new product
design, Marina referred to a “theme park” the club proposed to build for developing a new retail format to reach all kinds
of customers. Actually, since Pérez was placed back in charge of the club in 2009, he has wanted to put into practice his
big project of a Disneyland style theme park, which reflects the club’s history, legend and values all over the world
(Gomez et al., 2010). The business project planned to build a theme park in the United Arab Emirates (UAE) in 2015, but

afterwards it was suspended due to monetary problems of the project’s organizers. Real Madrid also made an innovative
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agreement with China’s Lai Sun Group, as part of an interactive fan experience, including Real Madrid museum, official
shop and restaurant area in one of the greatest theme parks in China.

Business education: Based on the detailed observations of the first two researchers who personally experienced
the real context of the club’s educational process, the business education emerged as a new value offering in the case of
Real Madrid. As one of the crucial strategies was to increase the global presence by disseminating the club’s values, it
became more interesting to understand how the educational field contributed to the value creation and capturing process
by reaching global students as a customer groups. In 2006, with the cooperation of Universidad Europea, Real Madrid
laid the foundations for The First University School specialized in a sports context. Since 2006, this business education
service has gradually increased the number of master degree programs and correspondingly the number of students (a
total of 11,500 graduates, Annual Report, 2018/2019). Specifically, with the new partnership between UCLA Anderson
Sports Management School (Los Angeles), Saudi Arabian Leadership Institute, and Torrens University (Australia), the
club diversified its value creating strategy in the educational field by presenting its programs in more than ten countries.
This may be a notable example of Barney (1991)’s RBV framework, as Real Madrid had a ‘competitive advantage’ in
creating a distinctive kind of business education that could not be duplicated by other football clubs. This strategy also
supported the general perspectives of executives about the club’s strategy for developing new areas of expertise to sustain
the leadership position of the brand.

As value capturing, the school did not only provide academic education in sport, but they also proposed to “train
students as human beings that behave in accordance with the historical values of Real Madrid” (Real Madrid Annual
Report, 2015/2016, p. 280). The researchers also observed the difference between learning only the theoretical aspects of
club’s values and actually experiencing how these values were integrated into every aspect of the club.

Customer Groups: The second dimension of customers’ groups highlighted the fact that the club’s value offerings
transferred into value capturing activities, only if they were seen as acceptable by 2.A Global Supporters, 2.B Sponsors
and Corporate Partners and 2.C social media (Figure 1).

Global supporters: Felipe indicated how crucial it was to establish “one Real Madrid brand in the fans’ mind”
through transmitting values, which accurately reflected the real image of the club. Fernando also stated the importance of
instilling brand image, but emphasized particularly the “transmission of values to supporters from their childhood” and
enhancing their understanding of “what does Real Madrid mean for them?” through creating value with possible offerings
such as Hala Madrid Junior (magazine for juniors) with a box of cologne or any other appealing product.

One of the substantial ways of establishing connections with supporters was explained by the directors as “doing
research”, which was the responsibility of the marketing department, and transformed supporters to official members of
the club through “Carnet Madridista” (official supporter card). Felipe clearly explained the crucial aspects of it, which
helped the club “to register supporters’ data both in quantitative and qualitative ways and be able to sell more products”.
He also highlighted the importance of “research” in response to a question of “How can we explain Alfredo di Stefano
(ex-legendary player) to a four-year-old child?”, maybe with comic books. But the only way to understand was doing
research to increase fans’ loyalty and revenues”. Real Madrid CF, Annual Report (2017/2018) indicated that there were
more than 93,000 Carne Madridista holders in more than 180 countries, and with more than 15,000 newly registered kids,
Junior members under 11 years Madridistas became the second fastest growing group. The numbers given illustrated that
the club succeeded in capturing values from children and adolescents as the next generation of supporters. Ellen (2010)
also indicated that this young-oriented approach ensured the club reached more life-long supporters, as children have to

be accompanied by a paying adult for the consumption of potential products and services.
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With the need to reach more supporters, the club has partnered with Microsoft Office to create a new supporter
engagement solution so they can virtually access the stadium and reach whatever contents they want. Simultaneously,
club had a chance to engage with supporters to offer campaigns and direct marketing based on their personal information,
preferences and behaviours. In 2018, the club pioneered the launch of the first ever-virtual reality multi-device Real
Madrid Virtual World to provide supporters a historical and cultural tour of Santiago Bérnabeu. The club also established
an innovative platform for supporter’s engagement, which allowed them to experience a real-time match together and
chatting in any location without any language barriers (Real Madrid CF, Annual Report, 2017/2018). These digital
developments are great examples of how the club evolved in value co-creating strategies to transform activities into value
captured by supporters. In this way, the club also captured values by maintaining constant engagement with global
Supporters (2A) to increase brand’s international recognition (1F) and the club’s profitability.

Sponsors and corporate partners: Otker (1988) revealed that effective sponsorship relationships are based on a
good sponsorship fit between “the image which the company wants to promote and the image of the sponsored body" (as
cited by Ferrand and Pages, 1999, p. 395). In this case, sponsorship fit was also perceived as one of the most important
strategies to make partnership. Marina stated this strategy was based on “working with top international brands, which
share mutual values of leadership, global and quality to increase international recognition”. Felipe also emphasized the
importance of engaging in partnerships with the companies which “transmit the club’s values to the fans to increase the
potential of Real Madrid’s brand value”.

Madrigal and King (2018) indicated that low-fit sponsorships induced negative attributions and weakened the brand
image. The club’s ex-sponsor BWIN, an online betting company, was a good example of how low-fit impacted the club’s
decision not to maintain a long-term partnership. Antonio explained this case: “...There is a value transaction in both
ways. Companies from sectors that are not proper are not accepted. With Bwin there was a bit controversy, for example
they cannot use the club’s image to promote poker”. Similar outcomes also occurred in social media, which was stated
by Jose to illustrate why the club replaced Bwin with Emirates Airlines: “Bwin had a contract in which social media was
mentioned in just one paragraph in one page, whereas the new contract dedicates 14 pages to it”.

Actually, there is growth in the numbers for gambling and online betting companies inclined to make partnerships
with sport clubs (“Number of clubs sponsored by betting firms is ‘disturbing’, say campaigners”, 2018). However,
promoting harmful products that potentially affect social and health problems in children or adolescents increasingly
created common concerns among the public (Lamont et. al, 2011). In the current case, the possible damage to the
perceived image of the club and the potential sensitivity of supporters toward betting (Madrigal and King, 2018) might
have influenced the club’s decision.

As indicated by directors that sponsorship strategy was not only based on financial reasons, but also creating a
premium environment, included limited number of prestigious companies. Felipe explained the importance of protecting

image worldwide:
The Real Madrid brand is unique. Different from other clubs, Real Madrid does not use all kinds
of products to exploit the brand. We support a high quality of products, which are not copied.
The club cannot sell cars, but Audi can produce a limited edition car with the brand of Real.
What Felipe highlighted here, was the uniqueness of the brand and transforming it into value capture by ensuring

representation with high quality brands that are barely replicated by others (Barney, 1991).
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The other major issue emerging from the interviews was the possibility of selling the naming rights of Santiago
Bernabéu. There was a consensus among the directors about the necessity of selling the naming rights to stabilize the
club’s income and expenditure. Marina indicated the potential brand should be a “top brand, a leader with the financial
capacity”. Jose utilized the word “iconic” to remark on the importance of the name for the future of Santiago. However,
two directors also stated their concerns about how critically important it is to protect the identity of the stadium. Marina
suggested that what the club needs is “to find a prestigious company which would be co-branding”. Antonio also
supported this idea by explaining: Different models are being evaluated. We’ve made a study asking some members and
it seems that maintaining Bernabéu as a name of a stadium would be accepted.

Corporate renaming induced supporters to feel a loss of ownership and history, which created over-commercialism in
the context of changing their level of team and stadium identification and attitudes toward the sponsor brand (Reysen et
al., 2012). Eddy (2014) gave the example of Yankee Stadium and how fans had strong opposition to probable name
change by stating that they would never again attend a game if the naming rights were taken over. Similarly, in this case,
due to its prestige and 73 years of historical meaning with lots of memories, Real decided to protect the stadium’s principal
name. In 2014, the club had a naming right contract with the oil and gas company Cespa. However, the company withdrew
from this investment due to being overshadowed by the stadium’s historical status (Jenson, 2018). The club is still
searching for an iconic company to make a co-branding partnership. Aspects, which need to be examined in the future
include, whether the club will continue to search a company for the long-term period, which fits with the club’s identity
and values (1A) or will they take a risk of facing probable negative reactions of supporters (2A) and make an agreement
with a potential naming partner (2B).

Social media: Differently from traditional platforms, social media created important value offerings, embraces
constant interaction, communication and value co-creation among different actors by experiencing the array of different
consumption activities (Filo et al., 2015). Considering the huge number of Real Madrid supporters, all directors agreed
that social media became one of the crucial assets for the club’s offerings allowing constantly engagement with supporters
and maintaining enduring relationships. Jose pointed out that social media allowed the club to “tell stories without limits”,
while Sergio remarked on the impact of social media “to communicate messages in different languages”, referring to the
international supporters. The digital strategy of the club was explained by Fernando as providing the right content, that
supporters co-created value by “sharing emotions and delivering feedback”, which allowed the club to sustain its
advantageous position in the virtual environment. For instance, Felipe gave the example of “La Decima song” which was
sung by the club’s players to celebrate the 10" European Cup title to demonstrate how different actors co-create value in
the club. Combined with the star players’ images, the song was provided to the supporters and through their higher
interactions “the song became number one in YouTube”.

The value co-creation was also experienced by different actors, such as business partners. Jose remarked that “a picture
or video of Benzema’s goal with the logo of Emirates” during the match, created a high engagement between the customer
groups. Deloitte’s Money League Report (2019) indicated that the club has also consolidated its leadership position in
digital platforms, by reaching 109.4 m followers on Facebook, 67.1 m on Instagram and 31.3 m on Twitter. Real Madrid
proposed to transform club into an experience and entertainment company that maintained long-lasting interactions within

the different actors (2A, 2B, 2C) to create and capture values.

CONCLUSION AND PRACTICAL IMPLICATIONS
Considering the structure of the football business, the underlying factors that make a club better than their competitors

are about how they develop strategies to make a difference in the competitive environment (Hoye et al., 2009). As the
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existing literature has devoted little attention to the value capture process in the football business, we aimed to explore
the marketing strategies of Real Madrid FC for creating and capturing values to enhance the sustainable long-term
relationships with their actors to consolidate their leadership position. This study established a research framework based
on Dolles and Soderman (2013a)’s network of value captures and extended findings of previous versions by providing
primary source contributions based on qualitative interviews with top executives.

The case study provides contributions to several emerging perspectives in the football context for marketing
researches. Firstly, the value offerings and customer groups and how they interacted to create and capture values for
marketing strategies were identified. Secondly, these strategies supported previous research into transforming co-creating
value organizations within the fans and several actors, which should be need for sport clubs to be dominant in the
competitive scope of the sport industry (Hedlund, 2014; Woratschek, Horbel, and Popp, 2014a). The results of this study
was also supported Barney (1991)’s RBV that Real Madrid’s competitive advantage was associated with the club’s
marketing strategies of transforming value offerings into value capture.

The study also highlights a number of key practices that would be practical for team sports marketers. It provides
vision about how to manage the whole set of possible products and offerings of a club and how to transform them into
value capturing activities to strengthen the emotional attachment between the club and its existing and potential customer
groups.

The way that how Real Madrid differentiate their positions among other competitors is totally associated with their
strong construction of their brand image (how the actors perceive) and shared club’s values (what the club stands for).
For instance, the club’s strategy to recruit the world’s highest paid transfers fits very well with its' tradition of making big
money business and securing the international image of the club in emerging global markets. The club has also
implemented brand extension strategies by capturing value from partnerships with luxury brands and international
friendship matches. This case study also identified Real Madrid Graduate School, as a new value offering of ‘business
education’, which gained club a ‘vanguard’ position in a very different field by creating values with multicultural students
to protect the brand’s uniqueness.

As Dolles and S6derman (2013b) indicated that "football does not offer a single product, service or entertainment"
(p. 372), the club intends to apply different business strategies such as designing theme parks like Disney or making
international partnership with virtual parks and Real Madrid Virtual World to sustain its leadership position as a sports-
entertainment company, where all actors actively interact to live 'the real experience'. These strategies may help sport
marketers to understand that the global success of Real Madrid is based on transforming the brand into value capture by

supporting of variety of value co-creation activities.
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ABSTRACT

Normalization of surface electromyography (sEMG) signal amplitude is considered as
a necessary operation to enable comparable data on different muscles, individuals,
and sessions. Previous studies usually suggested using the maximal contraction
normalization procedure. However, that procedure might not always be possible or
the best method in some sEMG studies. The purpose of this study is therefore twofold.
The first is to investigate reliability of two different constant load normalization
procedures (with and without feedback) at different constant-force submaximal
contractions. The second is to investigate correlation of normalization factors obtained
from maximal voluntary and standardized submaximal tasks. 18 young healthy
participants took part in the study. Subjects performed three muscle contraction tasks,
namely, (i) maximal voluntary contraction (MVC) task: isometric maximal contraction
of biceps brachii muscle, (ii) force matching task (FM): matching 2.5 kg, 5.0 kg, 7.5 kg
and 10.0 kg force with visual feedback, and (iii) load holding (LH) task: holding 2.5 kg,
5.0 kg, 7.5 kg and 10.0 kg weights without visual feedback. sEMG amplitude
normalization factors were examined for three tasks. The results of the study
suggested that the reliability of sSEMG amplitude normalization factors from FM and LH
tasks for four target forces or loads were high (intraclass correlation (ICC): 0.863-0.958)
to very high (ICC: 0.970-0.995). Due to some limitations of the MVC maximal
contraction normalization procedure, normalization to the maximal might not always
be possible or the best method for some sEMG studies. In such cases, submaximal
isometric load holding tasks could be an alternative to the MVC task for biceps brachii
muscle.

Keywords: Biceps brachii, Normalization, Electromyography

Yizeyel elektromiyografi (yEMG) sinyal genliginin normallestirilmesi, farkl kaslar,
bireyler, seanslar arasinda karsilastirilabilir veriler saglamak igin gerekli bir islem olarak
kabul edilir. Onceki calismalar genellikle maksimal istemli kasiima normalizasyon
yontemini kullanmayi 6nermistir. Ancak, bu yontem bazi yEMG c¢alismalarinda her
zaman mimkiin ya da en iyi yontem olmayabilir. Bu ¢alismanin iki temel amaci vardir.
Birincisi, farkh yikler altinda iki farkli submaksimal izometrik kasilma normalizasyon
proseduriinin (gorsel geri beslemeli ve geri beslemesiz) guivenilirligini arastirmaktir.
ikincisi, maksimal istemli kasilma ve submaksimal izometrik kasiima gdrevlerinden elde
edilen normalizasyon degerleri arasindaki korelasyonu arastirmaktir. Bu deneysel
calismaya 18 geng saglikh katilimci gonilli olarak katilmistir. Denekler (g kas kasiimasi
gorevi gergeklestirdiler. Bunlar sirasiyla soyledir: (i) maksimal istemli kasilma gorevi:
biseps brachii kasinin izometrik maksimal istemli kasilmasi, (ii) kuvvet eglestirme
gorevi: 2.5 kg, 5.0 kg, 7.5 kg ve 10.0 kg yuk ve gorsel geri bildirim ile, (iii) yik tutma
gorevi: gorsel geri bildirim olmadan 2,5 kg, 5,0 kg, 7,5 kg ve 10,0 kg agirliklari tutmak.
YEMG genlik normalizasyon degerleri lig gorev igin incelenmistir. Calismanin sonuglari,
kuvvet eslestirme ve yik tutma gorevlerinden elde edilen normalizasyon degerlerinin
guvenilirligin yiksek (glvenirlik katsayisi 0.863 ve 0.958 arasinda) ya da ¢ok yuksek
(glvenirlik katsayisi 0.970 ve 0.995 arasinda) oldugunu géstermistir. Maksimal istemli
kasilma normalizasyon yonteminin bazi sinirhliklari nedeniyle, bazi yEMG ¢alismalari
icin maksimale gore normalizasyon her zaman mumkin ya da en iyi yontem
olmayabilir. Bu gibi durumlarda, submaksimal izometrik ylk tutma gorevi, biceps
brachii kasl igcin maksimal istemli kasilma gorevine tekrarlanabilir bir alternatif olabilir.

Anahtar Kelimeler: Biseps brachii, Normalizasyon, Elektromiyografi
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INTRODUCTION

Variations in amplitude of surface EMG (sEMGQG) signals are linked to many intrinsic and extrinsic factors such as
thickness of the subcutaneous tissue, electrode location, muscle fiber composition (De Luca, 1997, Merletti and Parker,
2004). To reduce the impact of such variability sources on the interpretation of sSEMG signals, normalization of sSEMG
amplitude is usually considered as a necessary operation (Staudenmann et al., 2010), which facilitate comparable data on
different muscles, individuals, sessions, and studies (e.g. Besomi et al., 2020). Normalization of SEMG amplitude signals
is typically performed by dividing the SEMG amplitude signals during the studied task (e.g. walking, cycling, rowing) by
a reference sSEMG amplitude value obtained from the same muscle in the same experimental data collection session
(Halaki et al., 2012). Motivated by this necessity, extracting the most representative, physiologically meaningful, and
repeatable denominator for the normalization equation has long been a topic for a considerable body of research on

electromyography (e.g., Burden, 2010; Halaki et al., 2012; Besomi et al., 2020).

Normalization procedures of the SEMG amplitude values yield information on the magnitude of muscle activation
with respect to a reference value, and there are several approaches based on isometric, isokinetic, or dynamic actions to
perform normalization procedures in the literature (e.g. Burden, 2010). Specifically, two common isometric action EMG
normalization methods are based on reference electrical activity of muscle during a standardized isometric submaximal
reference voluntary contraction (RVC) and maximal electrical activity of muscle during an isometric maximal voluntary
contraction (MVC) (Mirka, 1991; Merletti and Parker, 2004; Besomi et al., 2020). Despite the common usage, both
methods, however, have several limitations (e.g., Hug and Tucker, 2017). For instance, the area of signal recording under
the SEMG electrode would differ when the muscle length changes during isometric contractions due to muscle tendon
interaction which induce nonisometric behavior of muscle fascicles during isometric contractions on the joint level (Ito
et al., 1998). As a result, different maximal values might be observed at different joint positions and at different instants
of contraction during an MVC task within the same subject (Pieter Clarys et al., 2010). In fact, if simultaneous recording
of force output is not readily available, the researchers or clinicians might not be able to choose the best representative
interval for normalization factor estimation (Soylu and Arpinar-Avsar, 2010). Therefore, several studies investigated the
most representable time interval for the amplitude analysis of SEMG signal on time domain based on the force output
during an MVC task (Buckthorpe et al., 2012, Soylu and Arpinar-Avsar, 2010). There are also issues with the RVC
normalization procedures, for instance, visual feedback on the force output is necessary for successfully producing a
constant level of contraction. On the other hand, force level and the availability of visual feedback (Tracy et al., 2007;
Baweja et al., 2009; Athreya et al., 2012) have been shown to alter force fluctuations during submaximal isometric
contractions. It is possible that the variability in sSEMG signal during submaximal isometric contractions might be partially
linked to fluctuations in force output. For instance, Tracy et al. (2007) have shown that in the presence of visual feedback,
visuo-motor corrections contribute to force fluctuations. Removal of visual feedback has been shown to reduce force
fluctuations and muscle activity during constant isometric contractions (Baweja et al., 2009 and 2011). The results of
those studies demonstrated that removal of visual feedback has been a facilitator since it could reduce force fluctuations

during constant isometric contractions.

A recent consensus article on EMG normalization presented six approaches as MVC in same task, standardized
isometric MVC, standardized submaximal task, peak or mean EMG amplitude in task, non-normalized, and maximal M-
wave (Besomi et al., 2020). Obtaining normalization factors based on the maximal EMG amplitude during an MVC task

is often recommended method since it provides a reference that is shown to be repeatable (Burden, 2010) and
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normalization to with respect to this reference might be read as a percentage of the maximal potential capacity of the

muscle under investigation (Burden, 2010; Besomi et al., 2020). However, MVC normalization may not be implemented
or the best method for some analyses (Burden, 2010). For instance, due to pain, discomfort, risk of injury, fatigue, being
novice in attaining maximal effort, or some other limiting conditions, participants might be unable or unwilling to perform
a maximal effort in an MVC task which imply a bias towards higher resulting normalized values for magnitude of muscle
activation (Besomi et al., 2020). If MVC task cannot be performed due to those aforementioned conditions, standardized
submaximal tasks could be an alternative method for EMG normalization (Burden, 2010). For instance, Dankaerts et al.
(2004) compared reliability of normalization factors obtained from submaximal and maximal voluntary isometric
contractions. The results of the study indicated that both methods showed excellent intra-day reliability. Apart from
differences in EMG normalization approaches by task, availability of visual feedback is another design variable in EMG
normalization studies. Although, a number of studies have investigated the effects of providing force production feedback
on reliability of normalization factors obtained from maximal voluntary contractions (e.g. Fischer et al., 2010), few studies
have investigated the impact of feedback on reliability of normalization factors obtained from submaximal voluntary

contractions.

This study aims to study normalization factors calculated from sEMG record in relation with force output. It was
hypothesized that if an RVC procedure performed in the absence of visual feedback such as carrying a constant load at a
static position, it could improve reliability of the normalization procedure. Moreover, if the normalization factors obtained
from the RVC procedures had good correlation with the MVC procedure, the common procedure in sSEMG amplitude
normalization, constant-force contraction normalization procedure without feedback could be an alternative for some
SEMG studies. Therefore, the purpose of this study has two folds: i) to investigate reliability of two different constant
load normalization procedures (with and without feedback) at different constant-force contractions, and ii) to investigate

correlation between MVC and RVC normalization factors.

MATERIALS and METHODS

Subjects and SEMG Measurements: Eighteen healthy and physically active subjects volunteered to participate in
the study by providing written consent approved by the University Ethics Committee. The mean + SD age, body weight
and body mass of the subjects were 22.8 + 3.0 years, 176 £ 5 cm, 74.8 = 9.4 kg respectively.

For sample size estimation, a priori statistical power analysis was performed using the G¥Power 3.1 software (Faul
et al., 2007) with the option of effect size specification as in Cohen (1988). With an alpha = 0.05, power = 0.80, and
effect size f(V) = 0.8, the projected sample size needed was 15 subjects for repeated measures ANOVA within-factors

design.

sEMG measurements were performed on biceps brachii muscle of the dominant arm during the experimental
procedures. To collect SEMG data, Biovision EMG amplifiers and electrodes were used. The electrodes were placed
following SENTAM recommendations as on the line between the medial acromion and the fossa cubit at one third from
the fossa cubit along the line between the acromion and the fossa cubit (Hermens et al., 2000). Before attaching surface
electrodes, measurement sites were shaved and cleaned with alcohol by lightly abrading the skin. Ag/AgCl electrodes
with center-to-center distance of 2 cm were placed longitudinally along the muscle belly. Reference electrode was placed
on the upper part of the sternum. Pass band of EMG amplifier, sampling rate, maximum inter-electrode impedance and

minimum CMMR were 10-500 Hz, 2000 Hz, 5 KQ (at DC) and 100 dB (at 50 Hz) respectively. The EMG signal were
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then digitally filtered with a fourth-order zero-lag Butterworth bandpass filter with the cut-off frequencies of 20 Hz and
400 Hz (Martinek et al., 2021).

Experimental Procedures:

MVC measurements: For each subject, force was measured during the MVC trials. Subjects sat on a chair with
back supported, dominant arm positioned with the upper arm perpendicular to the ground, elbow flexed at 90 degrees
and forearm supported by armrest in supine position. A force transducer (Biovision, Germany) was fixed on one end to
the ground and on the other attached to subjects’ right wrist by means of a non-elastic cable and a wrist band (Figure 1).
The subjects were instructed to pull the cable up by gradually increasing force to reach maximal level of exertion within
two seconds and to maintain the same level for the subsequent eight seconds (Soylu and Arpinar-Avsar, 2010). Four
trails were performed with two minutes rest in between. No force feedback was provided to reduce possible sudden
increases in the magnitude of force (Fischer et al., 2010).

Figure 1
The Experimental Setup (Left: During The MVC and FM Tasks; Right: During The LH Tasks)

N N

visual feedback

RVC measurements: The experimental setup for isometric RVC tasks consisted of two different constant-force
contraction experiments, namely, force matching (FM) and load holding (LH) tasks. Each task was repeated four times
for each of four different absolute target forces or loads, i.e., 2.5 kg, 5.0 kg, 7.5 kg and 10.0 kg force. The trials were in
random order with two minutes rest in between. The block randomization approach was used to determine the order of
target forces or loads, i.e., the subjects completed all four trials for one of the target forces or loads before passing on the
next one. The trials of FM task were performed on the dominant arm with the same setup used in the MVC task.
Additionally, a computer screen was placed about one meter away from the subject’s eye level to provide visual feedback
using a custom program written in MATLAB. The subjects were asked to move a bar displayed on the computer screen
by pulling the cable attached to the force transducer and to match the line which represents the target force for that trial.
The subjects were expected to maintain the force level at the target for eight seconds. The target lines were displayed on

the same screen and at the same feedback resolution.

For the LH tasks, the armrest and force transducer were removed from the setup, instead, a steel cable that fastened to
a hanging load was connected to the subjects’ wrist. The subjects were instructed to keep their hand parallel to forearm
in supine position as stable as possible and in parallel with the adjacent hand positioning unit. Whenever the subjects were

positioned properly, the load was gently released by one of the experimenters. The subjects were instructed to stabilize
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the load within two seconds and to maintain the same level for the subsequent eight seconds. The arm position of the

subject was visually checked during the trials to detect any unwanted movement of the arm or unintended contact of the

hand with the unit. No such errors were noted during data acquisition.

Analysis of force and SEMG signals: First, a distinctive two seconds long force plateau from the force recordings
was determined for each trial (Soylu and Arpinar-Avsar, 2010). Then, to calculate SEMG amplitude normalization factors,
root mean square (RMS) values of the SEMG signals (Hermens et al., 2000) were estimated for each trial over the
previously established two seconds long force plateau of each trial. The force fluctuations during the MVC and FM tasks
were also quantified over the two second periods of force plateau of each trial by means of standard deviation (SD) and
coefficient of variation (CV) which was equal to (SD/mean value of the force signal over the force plateau)*100. For the
FM tasks, after reaching the target forces, £5% CV values were used to determine plateau. For the MVC tasks, the
procedure which was described in Soylu and Arpinar-Avsar (2010) in detail has been used, and it was based on first

detecting the peak force, then searching a plateau of two second period after the peak force.

Statistical Analysis: The normality of the distribution of the data was checked using the Lilliefors test for normality.
Intraclass correlation coefficients (ICCs) (2-way random effects, absolute agreement among measurements, ICC(2,4)
(McGraw and Wong, 1996)) with 95% confidence interval were calculated to assess the intra-session reliability of the
sEMG normalization factors obtained in MVC, and LH and FM tasks for four target forces or loads. To assess ICC values,
have adopted Munro’s correlation strength categories as 0.00—0.25: little, if any; 0.26—0.49: low; 0.50—0.69: moderate;
0.70—0.89: high; 0.90—1.00: very high level of strength of reliability coefficients (Carter and Lubinsky, 2016). Pearson
correlation coefficients were also calculated to determine the relationship among the sSEMG amplitude normalization
factors obtained in the MVC and LH tasks as well as MVC and FM tasks for each target loads or forces, namely, 2.5 kg,
5.0 kg, 7.5 kg and 10.0 kg force. To also assess Pearson correlation coefficients, Munro’s correlation strength categories
were used. The statistical analysis was performed using SPSS (version 23, IBM, Inc). Significance level was set at p <

0.05.

RESULTS

The mean value of the force signal over the force plateau was 179.0 = 8.9 N (range: 167.6 to 200.2 N) in the MVC
task. The reliability of SEMG amplitude normalization factors for the MVC task could be considered very high according
to Munro’s classifications (Table 1). The ICC values of sSEMG amplitude normalization factors for the FM tasks were
0.894, 0.863, 0.958, and 0.945 for 10.0, 7.5, 5.0, and 2.5 kg target forces respectively (Table 1). The ICC values of sSEMG
amplitude normalization factors for the LH tasks were 0.985 0.995, 0.985, and 0.970 for 10.0, 7.5, 5.0, and 2.5 kg target
loads respectively (Table 1). All those ICC values could be considered high to very high level of strength of reliability
coefficients according to Munro’s classification (Carter and Lubinsky, 2016). If the ICC values were averaged over the
task, then the order was as MVC > LH > FM. Among the LH and FM tasks for four target loads or forces, the highest
ICC value was for the LH task with 7.5 kg load.
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Table 1

Intraclass Correlation Coefficients (Iccs) for Semg Amplitude Normalization Factors Obtained in Maximal Voluntary
Contraction (MVC), and Load Holding (LH) and Force Matching (FM) Tasks for Four Target Loads or Forces

n=18 Load ICC Lower and upper
bounds
10.0 kg 0.894 0.693-0.964
7.5 kg 0.863 0.593-0.954
M 5.0kg 0.958 0.876-0.986
2.5kg 0.945 0.835-0.981
10.0 kg 0.985 0.954-0.995
LH 7.5 kg 0.995 0.980-0.998
5.0kg 0.985 0.954-0.995
2.5kg 0.970 0.902-0.991
MVC maximal 0.996 0.989-0.999

Table 2 presented the force fluctuations over the force plateau during MVC and FM tasks across subjects by means
of SD and CV. For the MVC task, the force fluctuations were the largest as 0.52 kg with a CV value of 4.90% (Table 2).
For the FM tasks, the highest force fluctuations were observed for 10.0 kg target force as 0.22 kg with a CV value of
2.67%. In terms of CV, the highest value was experienced for the 2.5 kg force matching task as 4.01%.

Table 2

The Force Fluctuations Over The Force Plateau During The Force Matching (FM) and Maximal Voluntary Contraction
(MVC) Tasks By Means of Standard Deviation (SD) and Coefficient of Variation (CV)

n=18 SD (kg) CV (%)
2.5kg 0.06 4.01
5.0kg 0.10 221
M 7.5kg 0.18 2.13
10.0 kg 0.22 2.67
MVC maximal 0.52 4.90

Table 3 showed Pearson correlation coefficients of the SEMG amplitude normalization factors among the MVC and
LH tasks (highlighted with grey shading) together with MVC and FM tasks (no highlight) of each target loads or forces,
specifically, 2.5 kg, 5.0 kg, 7.5 kg and 10.0 kg force. Significant and high level (according to Munro’s classifications) of
correlations were observed between the 10.0 kg target force of FM and MVC tasks. Among the LH and MVC tasks,
however, the highest value of Pearson correlation coefficient was realized between the 7.5 kg target load and MVC tasks

(very high level according to Munro’s classifications).

Table 3

Pearson Correlation Coefficients Among The Semg Amplitude Normalization Factors For The Maximal Voluntary
Contraction (MVC) and Load Holding (LH) Tasks (Highlighted With Grey Shading, Upper Triangular) Together With
MVC and Force Matching (FM) Tasks (No Highlight, Lower Triangular) of Each Target Loads or Forces

MVC 10.0kg  7.5kg 5.0 kg 2.5kg
MVC 1 0.751° 0.787" 0.773" 0.850""
11(0'0 0.812* - 0.949*" 0.861°" 0.925 )
g —
7.5kg 0.551 0.695" - 0.746" 0.905"
50kg 0.669" 0.690* 0.761* - 0.914*
2.5kg 0.296 0.454 0.627" 0.728" -

FM

*, %% Correlations are significant at the level of 0.05 and 0.01 respectively
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DISCUSSION

The purpose of this study was twofold. The first was to investigate reliability of two different constant load
normalization procedures (with and without feedback) at different constant-force submaximal contractions. The second
was to investigate correlation between MVC and RVC normalization factors. Reliability of such procedures are crucial
since a normalization procedure, in general, converts a signal into a scale relative to a known and repeatable value (Halaki
et al., 2012). The results of the current study indicated that reliability of SEMG amplitude normalization factors from FM
and LH tasks for four target forces or loads were high to very high according to Munro’s classification (Carter and
Lubinsky, 2016). On average, the ICC values were higher for the LH than the FM tasks. When the force fluctuations were
quantified with CV, the lowest force fluctuations were attained for the FM task with 7.5 kg force. In terms of correlations,

significant and highest level of correlations were observed between the 7.5 kg target load of LH and MVC tasks.

Considering the limitations of MVC maximal contraction normalization procedure (e.g., Halaki et al., 2012; Hug and
Tucker, 2017), normalization to the maximal might not always possible or the best method for some analyses (Besomi et
al., 2020). In some experimental designs, holding a constant load may be an affordable alternative as the results of the
current study yielded high to very high reliability and significant and high to very high of correlations with the
normalization factors obtained in the MVC task. Also, for some groups, holding a load of 5.0 to 7.5 kg would be more

preferable in terms of favoring participants’ comfort in the data collection sessions.

Another important consideration is that both MVC and visually guided RVC tasks inevitably result in force
fluctuations in order to function at the muscle’s maximal potential or to maintain a steady force level. Even though, visual
feedback has been shown to increase the reliability of submaximal contractions for the purpose of EMG normalization
procedures (Burnett et al., 2007), it introduces considerable force fluctuations at submaximal contractions (Athreya et al.,
2012). In a supportive way, Baweja et al. (2009) have reported that force fluctuations were lower when the visual feedback
had removed. In our study, the lowest force fluctuations were observed for the FM task with 7.5 kg force (2.67% vs.

4.90% for MVC task).

The force fluctuations in the MVC task was higher than the force fluctuations in the FM tasks. In healthy subjects,
force fluctuations could be driven by tuning the level of muscle contraction actively in the presence of visual feedback
which could be linked to physiologic factors such fatigue (Hunter et al., 2004) or aging (Tracy et al., 2007). It has been
suggested that when visual feedback is available, matching of a target force requires continuous control of muscle activity
which leads to increased role of the motor cortex during persistent performance adjustments (Kazennikov and Levik,
2009). Compatible with this mechanism, Baweja et al. (2009 and 2011) showed increased EMG activity especially at
higher force levels in the presence of visual feedback. That neuromuscular control strategy might explain the increased
force fluctuations during MVC and FM tasks. In contrast, holding a constant load without visuomotor corrections could

be argued to be predominantly controlled by subcortical structures (Donoghue et al., 1998).

Certain limitations affected our study. First main limitation was that only intra-day reliability was assessed in this
particular study. Another possible output of reliability studies is the inter-day or test-retest reliability which reflects
consistency of test measures over time. Future studies may investigate inter-day reliability of the normalization procedures
applied in this study. Second limitation of the study was that the subjects were healthy young ones. As reliability is a

population-specific quality, the results of this study cannot be directly applicable to patient or elderly populations. Further
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studies may examine a subject group with elderly individuals and/or patients with musculoskeletal disorders who might
particularly struggle with maximal contractions of the normalization procedure. Third, in the experiments, all subjects
were tested with the same set of loads regardless of their maximal voluntary contraction forces. Future studies may take
individual strength differences into account by introducing relative loads with respect to subjects’ maximal forces attained

in the MVC tasks.

CONCLUSION

In conclusion, sSEMG amplitude normalization factors from the force matching and load holding tasks could be deemed
reliable to be used in normalization procedures. When compared to the force matching tasks (with visual feedback on
force output), the reliability of the load holding tasks (without visual feedback on force output) were higher. Significant
and high level of correlations were observed between the load holding and MV C tasks. Those findings provided support
for using submaximal isometric load holding tasks to obtain normalization factor for biceps brachii muscle as an

alternative to the MVC task.
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