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Egzersiz Motivasyonlari Envanterinin (EMI-2) Turk
Kiiltiiriine Uyarlanmasi ve Lise Ogrencilerinin Egzersize
Katilim Motivasyonlar1

Ozet

Bu calismanin amact Markland ve Ingledew’in (1997) gelistirdigi Egzersiz Motivasyonlart Envanterinin
(EMI-2) Turk kiltiriine uyarlanmasi ve lise 6grencilerinin fiziksel aktiviteye katilim motivasyonlarinin
Slctilmesidir. Calismada Kirikkale il merkezinde bulunan Anadolu liselerinin 12. siniflarinda 6grenim goren
481 6grencinin gorust degerlendirilmistir. Orijinal 6lcek 51 madde ve 14 alt faktrden olusurken, 6’li Likert
tipi degerlendirmeye sahiptir. Olgegin yapt gegerligini belitlemek icin Dogrulayict Faktér Analizi (DFA);
givenirligini sinamak igin Cronbach’s Alpha ve Spearman Brown analizleri yapilmustir. Analizler sonucunda
elde edilen bulgular, lise &grencilerinin egzersize katlim motivasyonlarini belirlemek i¢in uyatlanan
EMI-2’nin gecerli ve glivenilir bir ara¢ oldugunu ortaya koymaktadir. Arastirmaya katilan 6grencilerin vermis
olduklar1 cevaplar analiz edildiginde 6lcegi olusturan 14 faktoriin G6’sinda cinsiyetler arast anlamli farkhilik
oldugu gorilmustir. Kizlara gore erkek 6grenciler, egzersize katiimda “Glig¢ ve Dayamklilik”, “Sosyal
Taninma”, ”Yarisma/Rekabet”, “Eglence/Haz Alma” ve “Ait Olma/Bag Kurma” faktorlerine anlamli
diizeyde daha yiiksek degerler vermislerdir. “Kilo Kontroli” faktoriinde ise kiz 6grencilerin puant anlaml
derecede daha yiiksektir.

Anahtar Kelimeler: Fiziksel aktivite, egzersize katthm, gudi, 6grenci

Adaptation of the Exercise Motivations Inventory (EMI-
2) into Turkish Culture and High School Students'
Motivations for Participation in Exercise

Abstract

The aim of this study was to adapt the Exercise Motivations Inventory (EMI-2) developed by Markland and
Ingledew (1997) into Turkish culture and to measure high school students’ motivations to patticipate in
physical activity. In the study, the opinions of 481 students studying in the 12th grades of Anatolian high
schools in Kirikkale city center were evaluated. The original scale consists of 51 items and 14 sub-factors and
has a 6-point Likert-type assessment. Confirmatory Factor Analysis (CFA) was conducted to determine the
construct validity of the scale. Moreover, Cronbach's Alpha and Spearman Brown analyses were conducted
to test its reliability. The findings of the analyses revealed that the EMI-2, which was adapted to determine
high school students' motivation to participate in exercise, is a valid and reliable instrument. When the
answers given by the students participating in the study were analyzed, it was seen that there was a significant
difference between genders in 6 of the 14 sub-factors of the scale. Compared to gitls, male students gave
significantly higher values to the factors of "Strength and Endurance", "Social Recognition", "Competition”,
"Enjoyment" and "Affiliation" in exercise patticipation. In the "Weight Control" factor, the scores of female
students were significantly higher.

Keywords: Physical activity, exetcise patticipation, motive, student

Auf igin; Tasbilek Yoncalik, M. ve Yoncalik, O. (2024). Egzetsiz motivasyonlar1 envantetinin (EMI-2) Turk kultiirine uyatlanmasi ve lise
Ogrencilerinin egzersize katilim motivasyonlari. Tzirk Spor Bilimleri Dergisi, 7(1), 1-9.
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GIRIS

Son yillarda teknolojinin ve dijital cihazlarin yayginlasmasi ile bireylerin fiziksel aktiviteye katiliminin
azaldigl gbzlemlenmektedir (Demir ve Cicioglu, 2019; Pando ve Carraca, 2020). Bu durum, bireylerde
bircok fizyolojik ve psikolojik rahatsizligin sebepleri arasinda gorilmektedir. Ciinki fiziksel aktivite
bedensel ve ruhsal iyi olusu olumlu yénde etkileyen en Onemli faktorlerden birisidir. Beden saglig
acisindan, fiziksel aktivitenin kan basincinin diizenlenmesi, viicut agirliginin kontrol edilmesi, kas
dayanikliginin arttirilmasi, kardiyorespiratuvar gelisimin saglanmasi, yaslanmaya bagli fiziksel gerilemenin
azaltilmast ve geciktirilmesi, bagisiklik sisteminin giclendirilmesi gibi pek ¢ok faydasinin oldugu
bilinmektedir (Batouli ve Saba, 2017). Insanlari yasamlart boyu fiziksel aktiviteye ya da egzersiz yapmaya
tesvik edebilmek icin yapilacak calismalarda, bireylerin egzersize katilim giidilerini belitflemek 6nemlidir.
Bu maksatla gelistirilmis bir¢ok Ol¢me aract bulunmaktadir. Markland ve Ingledew (1997) tarafindan
gelistirilen Egzersiz Motivasyonlart Envanteri [Exercise Motivations Inventory-2 (EMI-2)] bunlardan
biridir. Bu envanter egzersize katilimi cesitli motivasyonlar bakimindan Olcen ve Arapca, Fransizca,
Felemenkce, Italyanca ve Ispanyolca dahil olmak iizere bircok yaygin dile uyarlamast yapilan
(http://exetcise-motivation.bangor.ac.uk/emi/foreign.php) ve cok sayida atif almig bir Slgme aracidir.
Eldeki bu makale kaleme alindig1 sirada Google Akademik’te yapilan taramada Markland ve Ingledew’in
(1997) EMI-2%i literatiire kazandirdiklart makalenin 740’1n tzerinde atif aldigy gérilmektedir. EMI-2
Gniversite 6grencileri, yetiskinler, yasllar gibi farkli poptlasyonlar tizerinde kullanilmistir (Kim, & Cho,
2022). EMI-2nin farklt tilke ve dillerde sinandig1 arastirmalardan bazilari agagida yer almaktadur.

Kim ve Cho (2020) 379 Koreli ve 373 Amerikali Gniversite 6grencisinin katilimu ile yaptiklari ¢alismada,
Koreli Gniversite 6grencileri icin 40 maddeli ve 6’l;; Amerikali Gniversite 6grencileri icin 42 maddeli ve 5l
Likert EMI-2 ortaya koymuslardir. Yine ayni yazarlar Kim ve Cho (2022) Amerika Birlesik Devletleri’nde
325 universite 6grencisi tzerinde gergeklestirdikleri bir baska calismada yeniden yapilandirdiklart kisa
versiyon EMI-2’nin 33 maddeden olusan 5'li Likert tipi bir él¢ek olmasini 6nermektedirler. Yazarlar aynt
zamanda EMI-2 6l¢eginin siirekli dogrulanmasinin gerekli oldugunu belirtmekteditler.

Rodrigues ve digerleri (2022). EMI-2’yi Portekizceye tercime etmisler ve dogrulanma calismast
yapmuglardir. Portekizli sporcularin diizenli fiziksel aktiviteye katihm motivasyonlarint degerlendirmek icin
49 maddeden olusan bir &lcek tavsiye etmislerdir. Revize edilen EMI-2’nin Portekizli sporcularin
motivasyonlarint degerlendiren glivenilir bir 6l¢ek oldugunu savunmuslardur.

Amerikada yas ortalamast 63.8 olan 645 yetiskin tizerinde EMI-2’nin uygulandigi bir arastirmada elde
edilen verilere yapilan agimlayict faktdr analizi sonucu 37 maddeden olusan 6 fakt6tlil bir envanter ortaya
ctkmistir. Faktor isimleri eglence, keyif ve gorunium, saglik ve fitness, sosyal/duygusal faydalar, kilo
yonetimi ve stres yonetimi olarak belirtilmistit. Bu yeni EMI-2'nin egzersiz yapan ve yapmayan yaglt
yetiskinlerde orta derecede egzersize katilmaya yonelik digsal ve i¢sel motivasyonu degerlendirmek igin
uygun bir ara¢ oldugu vurgulanmistir (Dacey, 2004).

Vuckovié, Kreja¢ ve Kajtna (2022) EMI-2'nin Sloven 6grenciler icin yuksek glivenilitlige sahip oldugunu
saptamuglardir. Arastirmacilar 14 faktérden 13’nin Cronbach Alfa degerinin 0.8'in birinin ise 0.7'nin
tizerinde oldugunu tespit etmisleridir. Bu nedenle herhangi bir degisiklik yapmayt uygun bulmamislar ve
EMI-2nin Slovenya’da kullanima uygun oldugunu séylemislerdir.

Brezilya’da EMI-2’nin uyarlanmasi ve psikometrik 6zelliklerinin dogrulamasinin amaglandigt bir diger
calismada, Olgegin Portekizceye tercime edilmis versiyonu, her iki cinsiyetten 2380 Universite
ogrencisinden olugan bir 6rneklemde uygulanmistir. Sonug olarak 10 faktére dagilmis 44 maddeden olusan
EMI-2'nin Brezilya nifusunun kiltirine uygun tatmin edici bir yapt sundugu bulunmustur. (Guedes,
Legnani ve Legnani, 2012a).

Yine bagka bir arastirmada Brezilyali ve Portekizli tGniversite 6grencilerinde EMI-2'nin psikometrik
Ozellikleri test edilmistir. Arastirmaya 502 Brezilyalt 319 Portekizli 6grenci katilmustir. Verilere acimlayict

faktor analizi ve dogrulayict faktSr analizi yapilmistir. Yapilan analizler sonucunda orijinal envanterde
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bulunan 11 madde silinmistir Geriye kalan maddeler, 5 alana (faktor) (Psikolojik, Kisilerarasi, Saglik, Beden
ve Fiziksel Durum) dagitilmistir (Campos, Dos Santos, Sampaio, Matéco, & Campos, 2022).

Yaslari 18 ile 69 arasinda degisen ve ortalama yaslart 39 olan kadin ve erkek 115 kisinin katildigt bir baska
arastirmada EMI-2’nin Maltaca versiyonunun kabul edilebilir oldugu ve Maltaca konusan popiilasyonlarda
kullanilabilecegi 6nerilmistir (IKarl Spiteri vd., 2022).

Arastirmanin Amacit

Bu arastirmanin amact “EMI-2” Glceginin Tirk kultiiriine uyarlanmast ve lise Ogrencilerinin egzersize
katilim motivasyonlarinin belitlenmesidi.

YONTEM
Arastirma Grubu

EMI-2, Kirikkale il merkezinde bulunan Anadolu liselerinin 12. siniflarinda égrenim géren toplam 502
Ogrenciye uygulanmistir. Fakat bu Ogrencilerden 481’inin cevaplari degerlendirmeye alinmugtir.
Cevaplarinda eksiklikler saptanan 21 6grenci veri setinden tamamen ¢tkarilmistir.

Tablo 1. Ornekleme Tliskin Betimleyici Tstatistikler

Degigkenler Frekans Yiizde (%)
Cinsiyet
Kadin 228 474
Erkek 200 41,6
Belirtmeyen 53 11,0
Yas
16 yas 10 2,1
17 yas 138 28,7
18 yas 318 66,1
19 yas 15 3,1
Toplam 481 100
Veri Toplama Araglari

Katilmcilarin demografik Ozellikleri arastirmacilar tarafindan olusturulan “Kisisel Bilgi Formu” ile
toplanmustir. Ttrk kiltiiriine uyarlamak ve lise 6grencilerinin egzersize katilim motivasyonlarint stnamak
icin basvurulan EMI-2 Markland ve Ingledew (1997) tarafindan Ingilizce olarak gelistirilmistir. Orijinal
6lgek 6’ Likert tarzi olup 51 madde ve 14 alt boyuttan olugsmaktadir.

Islem Yolu

Tiurkce envanterin gegerlik ve giivenirlik ¢aligmast icin IBM SPSS 27 ve IBM AMOS 23 programlart
kullanilmigtir. Analizler 6ncesinde kayip veri analizi ile veri setindeki hatalar ve bogluklar tespit edilmis,
gerekli dizenlemeler yapilmistir. Envanterin yapt gegerligini sinamak icin Dogrulayict Fakt6r Analizine
(DFA) bagvurulmustur (bkz. Tablo 2, Tablo 3). Olgegin giivenirligi Cronbach’s Alpha katsayilari ve
Spearman Brown (Tki yari test giivenirligi) katsayist analizleriyle ortaya konmustur (Tablo 4).

Arastirmada ylzde, frekans (stklik), ortalama ve standart sapma degetlerine yer verilmis olup, cinsiyet
degiskeni bakimindan yapilan analizlerde T-Ttestine (Bagimsiz Orneklem) basvurulmustur.

Ceviri Asamasi

Calisma icin gerekli olan izin David Markland’dan e-posta aracihgr ile alinmistir. Envanterin orijinali
Ingilizcedir. Uyarlama galismalarinda yapilan geviri asamasinda tek kisiye veya olusturulacak bir komisyona
basvurulabilecegi vurgulanmistir (Brislin ve arkadaslari, 1973’den aktaran Aegisdottir, Gerstein, Cinarbas,
2008, 5.201). Buradan hareketle envanter maddeleri Ingilizce Ggretimi alaninda bir uzman tarafindan
Tiurkceye terclime edilmistir. Terclime sonucu elde edilen maddelerin anlamlarinin  orijinalleriyle
karsilagtirilabilmesi icin EMI-2yi 6nceden bilmeyen baska bir uzman tarafindan tim maddeler tekrar

Tiirk Spor Bil Derg / J Turk Sport Sci; 7(1) 3
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Ingilizceye cevrilmistir. Envanterin orijinal hali ile Tirkceden Ingilizceye geri cevrilmis hali arasindaki
anlam benzerligi arastirmacilar tarafindan tatminkar bulunmustur. Turkgeye cevrilen her bir madde beden
egitimi ve spor ile psikolojik danismanlik ve rehberlik alanindaki akademisyenler tarafindan orijinaline ve
ait oldugu faktére uygunlugu bakimindan incelenmis ve dilimizdeki anlasiabilirligi acisindan
degerlendirilmistir. Bir 6l¢egin cevirisini 6n testten gecirmek icin kii¢tik bir katiimer gruptan (6rnegin 10
kisi) 6lcegin her bir maddesi icin s6zli veya yazilt geri bildirimde bulunmalart istenebilir (Aegisdottir vd.,
2008). Burada amag orijinal maddelerin anlamlarinin yansitilmasinda ¢eviri asamasinin ne kadar bagarihi
olduguna dair fikir edinmektir. Bunun icin arastirmact Slcekten rastgele maddeler secer ve “ne demek
istiyor” gibi sorular sorar (Brislin vd., 1973’den aktaran Aegisdottir vd., 2008 5.203). On test calismast
amactyla Slcekten rastgele secilen 10 maddenin ne anlama geldigi uygulama yapilmayan 16 on ikinci siuf
Anadolu Lisesi 6grencisine sorulmustur. Ogrencilerin maddeleri ifade edis sekilleri geviri asgamasinin yeterli
basarty1 yakaladigini g6stermistir.

Dogrulayict Fakt6r Analizi (DFA)

Calismada Dogrulayict Faktér Analizine bagvurulmustur. Olgek gelistirme ve uyarlama calismalarinda da
kullanllan DFA, olusturulan yapinin dogrulanmasinda ve yapinin gegerlilik giivenirligi hakkinda bilgi
edinmek amaci ile kullantlmaktadir (Buytkoztirk, 2020, s. 133). Yapilan analiz sonucunda elde edilen
uyum iyiligi sonuglarindan y2, p, x2/df, CFI, SRMR ve RMSEA degetleti 6rneklemin N>250 olmasindan
dolay1 rapor edilmistir (Gurbiiz, 2021, s. 40). Test edilen modelin bir biitiin olarak toplanan veriletle
desteklenip  desteklenmedigi DFA sonucunda hesaplanan uyum iyiligi degerlerine bakilarak
yorumlanmaktadir. DFA uyum iyiligi indekslerine ait referans degerler Tablo 2’de g6sterilmistir. Arastirma
sonucunda elde edilen uyum iyiligi sonuglart incelenirken alanda kabul edilen degerler esas alinmustir
(Byrne, 2016; Girbiiz, 2021; Hu ve Bentler, 1999).

Tablo 2. Uyum Iyiligi Indeksleri ve Esik Degetleri

Uyum Olgiimleri Iyi Uyum Kabul Edilebilir Uyum
p degeri p<.05

1%/ df= Ki kare/Serbestlik derecesi 2/ df <3 3<2/df<5
RMSEA= Yaklasik Hatalarin Ortalama Karekoki RMSEA < ,05 ,05 < RMSEA < ,08
SRMR= Standardize Edilmis Ortalama Hatalarin Karekoku SRMR < ,05 ,05 < SRMR < ,08
CFI= Karsilastirmali Uyum Indeksi 95 > CFI ,80 < CFI < )95

Not: y2/df= Chi-square/degree of freedom, CFI=Comparative Fit Index, SRMR=Standardized Root Mean Square
Residual, RMSEA=Root Mean Square Error of Approximation

Tablo 3. EMI-2 DFA Sonuglari

Faktor Yuk
Y p P/ df CFI SRMR RMSEA Degerleri
Min. Maks.
]?FA . 2646,584 ,000 2,336 814 ,055 ,053 43 ,69
Degerleri

Not: y2/df= Chi-square/degree of freedom, CFI=Comparative Fit Index, SRMR=Standardized Root Mean Square
Residual, RMSEA=Root Mean Square Error of Approximation

Tablo 3’"de EMI-2’ye ait DFA sonugclarina bakildiginda CFI harig elde edilen tiim uyum iyiligi degetlerinin,
kabul edilebilir diizeyde oldugu gorilmektedir. ¥2/df degeri 3’ten kigiik olarak bulunmustur. Elde edilen
deger 6lcim modeli ile verilerin iyi uyum gosterdigini ifade etmektedir. CFI degeri .81 olarak bulunmustur.
Tgili literatiire g6z gezdirildiginde, 6rneklem biyikligiinin hassas olmast ve modelin karigikligi dikkate
alindiginda CFI degeri alt sinirinin .80 olarak alinabilecegi belirtilmektedir (Hu ve Bentler, 1999). SRMR
degeri .055 olarak hesaplanmistir. RMSEA degeri .053 olarak tespit edilmistir. Alt faktor ytkleri .43 - .69
arasinda degismektedir.

Tiirk Spor Bil Derg / J Turk Sport Sci; 7(1) 4
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Tablo 4. EMI-2 Cronbach’s Alpha ve Spearman Brown Katsayis1 Degerleri

Faktdsler Madde Cronbach’s Alpha Spearman Brown Eg
Sayis1 Giivenirlik Katsayisi Yarilar Katsayis1

1- Gii¢ ve Dayanikliik 4 ,703

2- Porzitif Saghk 3 ,647

3- Sosyal Taninma 4 ,071

4- Yarisma/Rekabet 4 732

5- Fiziksel Gorunis 4 ,639

6- Kilo Kontroli 4 ,762

7- Eglence/Haz Alma 4 ,632

8- Ceviklik 3 ,658 ,946

9- Hastaliktan Kac¢inma 3 ,627

10- Meydan Okuma 4 ,653

11- Yeniden Canlanma 3 ,556

12- Stres Yonetimi 4 ,656

13- Ait olma 4 ,603

14- Saghgt Koruma 3 ,536

Toplam 51

Olgege ait faktorlerin i¢ tutarliliklarinin degerlendirilmesi icin Cronbach’s Alpha katsayist hesaplanmustir.
Tablo 4 incelendiginde EMI-2 6lcegi alt boyutlarinin Cronbach’s Alpha katsayilarinin .54 ile .76 arasinda
degistigi gorilmektedir. Bu degerlerin kabul edilebilir oldugu soylenebilir (Biyiikéztiirk, 2020). Tki yari
yontemi, Slgekte yer alan maddeler tek-¢ift olarak ayrlarak testin iki yarisindaki iliskiden hareketle elde
edilen Spearman Brown kat sayisina gbre degerlendirilmektedir. Bu hesaplama yontemi test puanlart
arasindaki tutarlihgr gostermektedir (Biytukoztirk, 2020). 481 katiimcidan toplanan veri ile gerceklestirilen
iki yart test giivenirligi sonucunda Spearman Brown katsayist .946 olarak saptanmistir. Olgek faktérleri icin
hesaplanan Cronbachs’ Alpha katsayilari .536 ile .762 arasinda degismektedir. Bu degerler icin kabul
edilebilir ve iyi diizeydedir denilebilir. (Biytkoztirk, 2020).

EMI-2nin DFA sonuglarina ait R? degerleri ve faktor yikleri Tablo 5te gbriilmektedir. Faktor yikleri
incelendiginde bir maddenin(M9) degerinin .43 oldugu anlagilmaktadir. Tim degetler Snerilen alt sinirin
(.30 ya da .45) (Buyukoztirk, 2020) istinde gergeklesmistir.
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Tablo 5. EMI-2 Alt Faktorleri, R? degerleri ve Fakt6ér Yukleri

Tasbilek Yoncalik ve Yoncalik, 2024

" Faktor

Faktor Madde R? Yiikleri
M8: Gucumi arttirdigi icin ,331 575
Faktor 1 M22: Dayanikliligimi arttirmak igin 426 ,653
Gii¢ ve Dayaniklilik M36: Daha giiclii olmak i¢in 475 ,689
M47: Kaslarimi gelistirmek icin ,270 ,519
Fakts M7: Sagliklt bir viicuda sahip olmak icin ,358 ,598

aktor 2 L sl g
Pozitif Saglik M21: Qunkg sgghglrm lforumgk 1ster1m. ‘ ,366 ,605
M35: Kendimi daha sagliklt hissetmek icin ,415 ,645
MS5: Degerli oldugumu digetlerine ispat etmek icin ,275 ,525
Faktor 3 M19: Yeteneklerimi diger kisilerle kiyaslamak icin ,251 ,501
Sosyal Taninma M33. Bagarilarimin taninmasint sagladigt icin ,455 ,075
M45 Digerlerinin yapamadigi seyleri basarmak icin ,370 ,608
M12: Cinkd fiziksel aktivitelerde kazanmaya ¢alismay1 severim ,367 ,606
Faktér 4 M26: Cunki rek.abetten hoslanirim ,443 ,065
Yarigma,/Rekabet M40: Cinki fiziksel rekabetten hoslanirim ,462 ,0679
M50: Cinki 6zellikle rekabet icerdiginde fiziksel aktiviteleri eglenceli 369 608
bulurum ’ ’

M4: Daha genc gérinmeme yardimet oldugu icin ,287 ,536
Faktor 5 M18: Tyi bir viicuda sahip olmak icin ,338 ,581
Fiziksel Goriiniig M32. Goruntsimu iyilestirmek icin ,371 ,609
M44: Daha ¢ekici gbzitkmek icin ,243 ,493
M1: Zayif kalmak icin ,460 ,678
Faktor 6 M15: Kilo vermek i¢in A71 ,686
Kilo Kontrolii M29: Kilomu kontrol etmeme yardimct oldugu icin 475 ,689
M43: Cinkii egzersiz kalori yakmama yardimet olur ,376 ,614
M9: Clinkii kendimi zorlama hissinden keyif alirim. ,188 434
Faktor 7 M23: Ciinkii egzersizin kendisini tatmin edici bulurum ,390 ,624
Eglence/Haz Alma M37: Egzersiz yapma deneyiminin hazzi igin ,352 ,093
M48: Cunkii kendimi en iyi egzersiz yaparken hissederim ,310 ,557
Faktés 8 M13: Daha ¢evik kalmak/olmak icin ,362 ,001
1 M27: Esnekligimi devam ettirmek i¢in ,381 618
Cevildik M41: Esnek kalmak/olmak icin 442 665
Faktés 9 M2: Hastaliklardan korgn@ak icin N ,380 ,016
Hastaliktan Kaginma M16: Saglik problemlerini 6nlemek i¢in ,440 ,663
M30: Kalp Hastaligindan kacinmak icin 272 ,522
M14: Bana ugruna calisabilecegim amaclar sagladig icin ,281 ,530
Faktor 10 M28: Bana agabilecegim engeller sundugu icin ,321 ,566
Meydan Okuma MA42: Kisisel becerilerimi gelistirmek i¢in 344 ,587
MS51: Kisisel standartlarima gore kendimi 6lgmek icin ,335 ,579
Faktér 11 M3: Cii{lkii"kendim.i i.yi hissettirir ,378 ,615
Canlanma/Topatlanma M17: Cunki egzersizi canlar.1d.1r1c1 bulurum 273 523
M31: Rahatlayip dinlenmek icin ,244 ,494
M6: Kafamt bosgaltmak icin ,249 ,499
Faktor 12 M20: Cinki sakinlesmemi saglar. ,422 ,650
Stres Yonetimi M34: Stresle baga ¢tkmama yardimet olugu icin 377 ,014
M46: Gerginligimi atmak icin ,271 ,520
M10: Arkadaslarla vakit gecirmek icin ,284 ,533
Faktor 13 M24: Egzersiz yapmanin sosyal yonlerinin keyfini stirmek igin ,364 ,603
Ait Olma/Bag Kurma  M38: Aktif olarak diger insanlarla bitlikte eglenmek icin ,333 577
M49: Yeni arkadaslar edinmek icin ,334 ,578
Faktdr 14 MI11: Cunku doktorum bana egzersiz yapmami tavsiye etti N ,236 ,486
Saglik Baskilart M25: Ailemde olan bir hastaliktan korunmama yardimei oldugu igin ,326 ,571
M39: Bir hastaligimin/sakatligimin iyilesmesine yardimet oldugu icin =~ ,280 ,529
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Tablo 6. Cinsiyet Degiskenine Go6re T-Testi Analiz Sonuglati)

Faktorler Cinsiyet N Ortalama Ss P

Giig ve Dayaniklilik Ezlzi ig(s) ;gg 1;; 00%
e m
Sosyal Taninma Erkek 200 2,48 1,32 04
Kadin 228 223 126 ’
Yarigma/Rekabet Eﬁiﬁi igg ;Z; 12‘; 03*
Fiziksel Goriiniig Ezlzi 3(2)2 ;:3; t;j 87
Kilo Kool TR RN S
E———— I A
TS i e e
Hastaliktan Kaginma Ezlzi ;gg ;:3; 1:;2) ,59
Meydan Okuma T R - S
Canlanma/Topatlanma }E{lei ;gg g:gz 1 j ; ,34
Sies Yonetimi T 1 R -
Ait Olma/Bag Kurma Eﬁi ggg gg 133 00%
Saglik Baskilart gﬁ ggg 12%65 113; 12
p<0,05%

Aragtirmaya katilan 6grencilerden 53’0 cinsiyetini belirtmemistir. Cinsiyetini belirten 6grenciler tizerinde
Bagimsiz Gruplar Arast T Testi sonuglart Tablo 6’da gériilmektedir. Tablo 6’ya bakildiginda 14 faktoriin
6’sinda cinsiyetler arast anlaml farklilik oldugu gériilmektedir (p<.05). Erkek 6grenciler, fiziksel aktiviteye
katilimda “Gig¢ ve Dayaniklilik”, “Sosyal Taninma”, “Yarisma/Rekabet”, “Eglence/Haz Alma” ve “Ait
Olma/Bag Kurma” faktotlerine kizlara gore anlaml dizeyde daha yuksek degetler vermiglerdir. “Kilo
Kontroli” faktériinde ise kiz 6grencilerin ortalama puani anlamli derecede daha yiiksektir.

TARTISMA ve SONUC

Analizler sonucunda elde edilen bulgular, lise 6grencilerinin fiziksel aktiviteye ya da egzersize katilim
motivasyonlarint belirlemek icin Turk kultiriine uyarlanan EMI-2’nin gegerli ve glivenilir bir arag
oldugunu ortaya koymaktadir. Bununla birlikte daha biyik ve farkli gruplar Uzerinde yapilacak
aragtirmalarla Ttrkce EMI-2’nin 6l¢iim giiciinii test etmenin faydali olacagr diistintlmektedir.

Arastirmaya katilan 6grencilerin vermis olduklart cevaplar analiz edildiginde 6lgegi olusturan 14 faktériin
O’sinda cinsiyetler arast anlamli farkliik oldugu gérilmistir. Kiz 6grencilere gore erkek Sgrenciler,
egzersize katilimda “Gili¢ ve Dayaniklilik”, “Sosyal Taninma”, “Yarisma/Rekabet”, “Eglence/Haz Alma”
ve “Ait Olma/ Bag Kurma” faktorlerine anlamli diizeyde daha ylksek degerler vermislerdir. “Kilo
Kontrold” faktdriinde ise kiz 6grencilerin ortalama puani anlamh derecede daha yiksektir. Kilpatrick,
Hebert ve Bartholomev (2005) 233 Universite Ggrencisi Uizerinde gerceklestirdikleri ¢alismada, EMI-2’yi
kullanmuslar ve sonuc¢ olarak kadinlara gore erkeklerin “Gii¢ ve Dayanikhihk”, “Meydan Okuma”,
“Yarisma/Rekabet” ve “Sosyal Taninma” faktotlerinde daha yiiksek diizeyde motivasyon bildirdiklerini ve
en buytk farkin “Yarisma/Rekabet” faktorunde ortaya ciktigini belirtmislerdir. Ayni zamanda Kadinlarin
ise sadece “Kilo Kontroli” faktériinde daha yitksek motivasyon degerlerine sahip olduklarin
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vurgulamislardir. Bu sonuglar eldeki bu aragtirma bulgularini oldukea destekler niteliktedir. Benzer sekilde
Legnani, Guedes, Legnani, Barbosa Filho ve Campos (2011) EMI-2’yi kullandiklar1 ve tniversite
ogrencileri tizerinde yaptiklart calismada cinsiyet agisindan ¢ok benzer sonuglari tespit etmislerdir. Ayni
sekilde EMI-2’nin kullanddigi Egli, Bland, Melton ve Czech (2011) ve Guedes, Legnani ve Legnani
(2012b) aragtirmalarinda fiziksel aktiviteye katilim acisindan kiz 6grencilerin erkeklere gére kilo kontrold ve
tiziksel gérintim gibi faktérlerden daha fazla motive olduklarini belirtmislerdir.

Cerar, Kondri¢, Ochiana ve Sindik (2017), 5271 tniversite 6grencisi ile yaptiklart ve verileri EMI-2 ile
topladiklar: calismada erkek Sgrencilerin spor etkinliklerine katilim motivasyonlar1 iginde “Gutg ve
Dayaniklilik”, “Eglence/Haz Alma”, “Sosyal Taninma”, “Meydan Okuma”, “Ait Olma/Bag Kurma”,
“Yarisma/Rekabet” ve “Saglik Baskilarr” faktorleri giidilerinin baskin oldugunu vurgulamislardir. Bununla
birlikte spora etkinliklerine katiimi etkileyen hususlar icinde “Stres Yonetimi”, “Yeniden
Canlanma/Topatlanma”, “Hastaliktan Kaginma”, “Pozitif Saglik”, “Kilo Kontrold” ve “Fiziksel
Gorunum” gibi faktorlerin kiz 6grenciler tarafindan daha ¢ok dikkate alindigini aktarmuslardir. Sirard,
Pfeiffer ve Pete (2000), yedinci ve sekizinci stuf 1692 ortaokul 6grencisi ile yaptiklart ¢alismada, erkek ve
kiz 6grencilerin fiziksel aktiviteye katiim motivasyonlarini saglikli olma, sosyal taninma ve rekabet gibi
duygularin etkiledigini belirtmislerdir.

Bu caligmada “Sosyal Taninma” ve “Yarisma/Rekabet” faktotlerinde erkek Ogrenciler lehine puan
degerleri ile karsilagilmistir. Bu sonucun aksine Aycan ve Yildiz (2016), yaslari 11 ile 14 arasinda degisen
149 6grenci ile yaptiklar: ¢alismada, erkek grencilere gbre kiz 6grencilerin yarisma ve basart bakimindan
daha yiiksek spora katiim motivasyonuna sahip olduklart sonucuna varmiglardir. Erkek 6grencilere gore
kiz Sgrenciler icin kazanma, miicadele etme ve spor yoluyla statii elde etmenin daha 6nemli oldugunu
soylemektedirler. Sirin (2008), yaslart 12 ile 15 arasinda degisen 285 kiz futbolcunun katilimiyla
gerceklestirdigi arastirmada, futbolcu kizlarin spora katilimlarint “becerilerimi gelistirmek, yeni beceriler
ogrenmek, takimda olmak, kazanmayi sevmek, iyi oldugum bir konuda bir seyler yapmak” gibi icsel
glidulerin etkiledigi sonucuna ulasmugtir.

Oneriler

Turk kialtirine uyarlanan bu envanterin farkli 6rneklem gruplarina uygulanarak alt boyutlarinin gegerlik ve
glivenirliginin tekrar tekrar test edilmesi daha giiclii bir ara¢ olmasini saglayabilir.
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Relationship Between Visceral Fat Tissue and Exercise

Abstract

There are two types of apidose tissue in the human body. Brown adipose tissue is found in small amounts
in the body and produces heat in the body through adaptive thermogenesis in cold conditions and diet.
White adipose tissue stores fats as triglycerides to be transferred to the blood as free fatty acids when the
excess energy is needed. White fat tissue can transform into brown fat tissue due to factors such as
hormonal stimulation, chronic cold environment and exercise. UCP-1 protein, an important protein found
in brown adipose tissue, regulates energy distribution. White adipose tissue is divided into two in the body:
subcutaneous and visceral white adipose tissue. Visceral tissue surrounds the internal organs, while
subcutaneous tissue is found in the thighs and buttocks. Visceral fat cells, which accumulate especially
around the abdominal organs, may be closely related to type 2 diabetes, dyslipidemia, atherosclerosis
development, fatty liver, cardiovascular diseases and other metabolic diseases, and the most important cause
of visceral fat accumulation is due to lifestyle changes, lack of exercise and the application of diet programs.
Popular types of exercise to reduce visceral fat tissue include aerobic exercise, combination exercises,
resistance exercises, high-intensity interval training and sprint interval training. In particular, aerobic
exercises are considered the most popular exercise method used for weight loss because they can be
performed easily and cause high energy expenditure. Popular exercise models to reduce visceral fat tissue
include aerobic exercise, resistance exercises, combined exercises, high-intensity interval training and sprint
interval training. Among these training methods, it is aimed to determine exercise models that aim to reduce
the visceral fat rate around the abdominal internal organs at a high rate, and even specifically to determine
which exercise model will be most effective.

Keywords: Acrobic, resistance, subcutaneous fat, visceral fat

Viseral Yag Dokusu ve Egzersiz Iligkisi

Ozet

Insan bedeninde iki tip apidoz doku bulunmaktadir. Kahverengi yag dokusu viicutta az miktarda
bulunmakta ortamin soguk oldugu kosullarda ve diyet zamanda adaptif termojenezis ile viicutta 1s1 tiretimi
gergeklestirir. Beyaz yag dokusu alinan fazla enerjiyi ihtiya¢ duyuldugunda serbest yag asitleri olarak kana
aktarilmak tzere yaglart trigliserit olarak depo etmektedir. Beyaz yag dokusu hormonal uyarilar, kronik
soguk ortam ve egzersiz gibi etkenlerle kahverengi yag dokusuna doéniisim saglayabilir. Kahverengi yag
dokusunda bulunan énemli bir protein olan UCP-1 proteini enerji dagilimint diizenlemektedir. Beyaz yag
dokusu viicttta subkutan ve visseral beyaz yag dokusu olarak ikiye ayrilir. Visseral doku i¢ organlar
cevrelerken subkutan doku uyluk ve kalgalarda bulunur. Ozellikle karin organlarinin etrafinda biriken viseral
yag hiucreleri tip 2 diyabet, dislipidemi, aterosklerozis gelisimi, karaciger yaglanmasi, kardiyovaskiiler
hastaliklar ve diger metabolik hastaliklar ile yakindan iliskili olabilecegi ve viseral yag birikiminin en énemli
nedeni, yasam tarz1 degisikligine gore egzersiz eksikligi ve diyet programlarinin uygulama bigimi ile iligkili
olabilmekte. Viseral yag dokuyu azaltmaya yonelik popliler egzersiz tirleri arasinda aerobik egzersiz,
kombine egzersizler, direng egzersizleri, yiksek yogunluklu aralikli antrenman ve sprint interval
antrenmanlart yer almaktadir. Ozelliklede aerobik egzersizler, rahatlikla uygulanabildigi ve yiiksek enerji
harcamasina sebep oldugu icin kilo kaybi amaci ile kullandan en popiler egzersiz metodu olarak
degerlendirilmektedir. Viseral yag dokuyu azaltmaya yonelik populer egzersiz modelleti arasinda aerobik
egzersiz, diren¢ egzersizleri, kombine egzersizler, yiiksek yogunluklu aralikli antrenman ve sprint interval
antrenmanlari yer almaktadir. Bu antrenman metotlart icerisinde karin i¢c organlart etrafinda bulunan viseral
yag oranint yiksek oranda azaltmaya yonelik egzersiz modellerinin belirlenmesi hatta sipesifik olarak hangi
egzetsiz modelinin en etkili olabilecegi tespiti amaglanmustir.

Anahtar Kelimeler: Acerobik, direng, subkutan yag, viseral yag

Auf igin; Ceviz, E. (2024) Relationship between visceral fat tissue and exetcise. Tiirk Spor Bilimleri Dergisi, 7(1), 10-20.
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INTRODUCTION

Excessive accumulation of fat cells in any part of the body may cause health risks (Kwon et al., 2010).
Two main shapes of fat cell distribution are reported in the literature: Apple shape (android), with greater
fat accumulation and density in the abdomen, and pear-shaped peripheral (gynoid) region, where visceral
or subcutaneous fat accumulation and density is lower in the extremities (hips, limbs and legs) are
observed. There are fundamental differences between these two types of lubrication because most heart
diseases and metabolic diseases are associated with vascular and visceral fat deposits (Marandi et al., 2013).
Fat localization is the main determinant of the occurrence of metabolic disorders, especially in which
abdominal fat tissue is involved. It is important to distinguish white adipose tissue in subcutaneous
adipose tissue, which is characterized by high storage capacity, from visceral adipose tissue, which is more
metabolically active. Greater lipolysis in visceral adipose tissue leads to higher free fatty acid secretion,
resulting in ectopic accumulations or direct transport to the liver via the portal vein. Visceral adipose
tissue also releases a variety of pro-inflammatory factors, including pro-inflammatory cytokines (tumor
necrosis factor [TNF]-«, interleukin [IL]-6, IL-18), hormones (leptin, resistin), and other molecules such as
monocyte chemoattractant protein. 1 (MCP-1) plays a role in the formation of chronic inflammation
associated with insulin resistance. Therefore, visceral adipose tissue is highly associated with cardiovascular
risks (Maillard et al., 2018). Fat cells that accumulate especially around the abdominal organs may be
closely related to diabetes, cardiovascular and other metabolic diseases, and the most important cause of
visceral fat accumulation may be related to lack of exercise and the way that diet programs are applied
regarding to lifestyle changes. Abdominal fat increases with age in men, and increases significantly after
menopause in women (Kwon et al., 2010). Insufficient physical activity and careless nutrition in human
life can lead to excessive weight gain, which is a serious health threat to the human body (Kilic, 2020).
Exercise or sports-based activities can offer an effective solution to both psychological health problems
(Guven et al., 2021) and physical or physiological problems (Génct and Balei, 2023). Limiting exercise or
creating anxiety in this direction may also negatively affect individuals' quality of life (Ozavci and
Gozaydin, 2022). As a matter of fact, it is possible that with the occurrence of emotional tension, that s,
stress, the perception of health gained from leisure-based exercise may decrease (Ozavci et al., 2023) and
cating habits may be negatively affected. When the literature is examined, it is seen that the evidence is
increasing. In addition to walking, which is the most preferred type of exercise (Sahin et al., 2014), aerobic
and resistance exercises or a combination of both can show varying degrees of effectiveness when used to
reduce body weight and increase physical fitness, and supports the use of higher intensities. Recent studies
have suggested that high-intensity combined exercise (45 minutes of exercise approximately three days a
week for a minimum of 12 weeks) may be the most effective exercise method for improving
cardiorespiratory fitness and reducing body mass index (BMI). However, despite growing evidence,
exercise methods based on general physical activity guidelines (150 min per week of moderate-intensity
aerobic exercise) have been reported (Kim et al., 2019, Peirson et al., 2014, Davis et al., 2022). Although it
is thought that individuals can achieve significant reductions in body weight by adopting a lifestyle that
includes physical activity, it is understood that exercise has changed its shape in the digital age, which has
accelerated with modernization. These types of exercises, which provide cognitive benefits (Kilci, 2019;
Kilci and Yalciner, 2020), can pave the way for body fatness since they are based on body inactivity. On
the other hand, researches show that moderate-intensity exercises for 150 minutes a week can prevent
major health problems and maintain body weight control. However, longer-term exercises are needed for
long-term weight control. For this reason, more than 250 minutes of exercise per week is recommended
for overweight and obese individuals for long-term weight loss or control. Aerobic exercises are
considered the most popular exercise method used for weight loss because they can be performed easily
and cause high energy expenditure. It is also generally the preferred exercise method because it improves
cardiorespiratory function and causes a decrease in body weight (Petridou et al., 2019). It plays an
important role in the process of converting body fat cells into energy by increasing energy expenditure

during resistance exercise training (Looney and Raynor, 2013). Resistance exercises can also lead to an
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increase in the total amount of energy consumed during the day, based on a more independent exercise
level, along with the improvement in muscle strength and volume (Bray et al., 2018).

Adipose Tissue

Adipose tissue is the connective tissue structure where excess energy is stored in the organism as
triglycerides. In addition to playing a role in energy homeostasis, it also plays a role in heat insulation and
production, as well as mechanical protection of the organs around it, etc. It also includes functions among
its features. Adipose tissue creates a dynamic function due to its capacity to synthesize many biologically
active substances, which are known as energy storage properties and provide metabolic balance like an
endocrine structure (Coelho et al., 2013).

Due to their structure, the main function of adipocytes is to store triglycerides. They consist of different
cell types and the stromal vascular fraction. These cell types include stem cells, preadipocytes,
macrophages, endothelial cells, and fibroblasts (Tchoukalova et al., 2004). This structure also contains
blood vessels, collagen and elastic fibers (Lebona, 1993). Adipose tissue is the fat tissue that generally
undergoes volumetric change throughout life, based on energy consumption in terms of cell number and
cell size, as well as energy consumption. It grows and develops due to the formation of new adipocytes
from precursor cells and an increase in adipocyte size (Gregoire et al., 1998). Adipogenesis is expressed as
the transformation of preadipocytes into mature fat cells, and the development of adipose fat tissue varies
according to age and gender (Coelho et al., 2013). As preadipocytes in adipose tissue can transform into
mature adipocytes throughout life, expansion of adipose tissue occurs when the storage requirement
increases and becomes necessary (Gray and Vidal-Puig, 2007). Adipose tissue has a very important place
in the regulation of biological functions and especially energy metabolism with the enzymes, cytokines,
growth factors and hormones it secretes (Demirci and Giin, 2019). Adipose tissue hypertrophy (visceral,
intramuscular fat and subcutaneous), increases triglycerides, free fatty acids, disrupts glucose metabolism,
increases hepatocyte damage, and increases infiltration of the liver of inflammatory molecules (Chang et
al., 2021). Fat cells are endocrine glands that affect human physiology with the adipokines they secrete and
also provide communication between organs. Adipokines can show harmful and beneficial factors
together, for example; while leptins reduce body weight, they also threaten the immune system. This
situation is summarized by the fact that many diseases such as hypertension, type 1l diabetes, metabolic
syndrome and asthma occur due to the increasing fat mass in the body. It is thought that changes in the
amount of adipokines secreted by adipose tissue play a serious role in the development of such diseases.
Additionally, as an important feature, it has been observed that fat cells secrete various inflammatory
mediators in response to stress factors such as excessive weight gain (Ginéz, 2002). The increase in fat
tissue causes changes in the levels of adipokines released into the circulation. Thus, a connection can be
seen between circulating adipokine levels and various pathological conditions. In addition to the shape of
fat distribution in the body, visceral fat tissue, in particular, differs from other fat tissues in function as
various adipokines and cytokines that cause systemic and insulin resistance in liver damage, neutrophilic
chemotaxis, apoptosis and activation of liver stellate cells are secreted from visceral fat tissue (Boden,
1997). Adipose tissue in mammals is divided into white adipose tissue, brown adipose tissue and beige
adipose tissue according to their basic histological characteristics, the type of adipocytes they contain and
their related functions (Lebona, 1993).
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Figure 1. Fat Tissue Types
Types of Adipose Tissue

Adipose tissues are subcategorized as white adipose tissue and brown adipose tissue according to their
functions and morphology. Brown adipose tissue functions in thermogenesis, producing heat through the
combustion of nutrients separated from ATP production by the (UCP1) uncoupling protein (Kaisanlahti
and Glumoff, 2019). White fat stores excess energy, while brown and beige fat are thermogenic and
dissipate energy as heat (Becher et al., 2021). Moreover, the main functions of energy storage white
adipose tissue and heat production brown adipose tissue are considered endocrine tissues due to the
secretion of adipokines that participate in the metabolic regulation of the body (Kaisanlahti and Glumoff,
2019). Adipose tissue is known as an endocrine organ and regulates various metabolic functions such as
insulin sensitivity, energy metabolism, blood flow and even the inflaimmatory phase by producing
adipokines. Adipose tissue is divided into two main subtypes: white adipose and brown adipose tissue,
depending on the differences in their characteristics. White adipose tissue is responsible for storing the
excess energy taken into the body through food as fatty acids. Brown adipose tissue is mostly specialized
in thermogenesis. There is also a third type of adipocyte called “beige” adipocyte. It is a brown adipocyte
that occurs in white fat depots and also has thermogenic capacity (Stanek et al., 2021). Beige adipose tissue
has been found to be intermediate between brown adipose tissue and white adipose tissue. The tissue
shares the ability for thermogenesis as well as morphological features. Beige adipose tissue derives from
the precursors of white adipocytes and is found in clusters distributed across areas of white adipose tissue,
as opposed to brown adipose tissue occurring in discrete depots (Kaisanlahti and Glumoff, 2019).

Brown adipose tissue

The main task of brown adipose tissue is not to store fat, but to provide heat to the body by burning fat,
that is, thermogenesis (Scheele and Nielsen, 2017). Adipocytes originate from the mesoderm in the
formation of brown fat tissue, which is responsible for thermogenesis (Enerback, 2009). During fetal
development, brown adipose tissue appears much eatlier than white adipose tissue, which begins to
develop in mid-gestation. Brown adipose tissue, which has a maximum size when compared to body
weight at birth, decreases with age, while the proportion of white adipose tissue gradually increases
throughout life (Gesta et al., 2007). This tissue is a specialized structure that is activated in anti-shivering
or non-shivering thermogenesis due to lipid oxidation. The brown color of brown adipose tissue is
expressed by its high density of mitochondria, which are important for lipid oxidation and heat generation
(Choe et al.,, 2010). It is located mainly in the interscapular area in newborn individuals. Studies have been
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reported showing that brown adipose tissue exists in adults (Wang and Seale, 2016). In rodents, it is found
primarily in the interscapular region, as well as in the cervical, mediastinal, pericardial and perirenal regions
(Giordano et al,, 2004). Although brown adipose tissue is seen in the interscapular region during the
perinatal period of humans and rodents (DiSpirito and Mathis, 2015), as well as in both child and adult
rodents, it is reported that it is limited in newborn individuals and is gradually replaced by white adipose
tissue with advancing age. Tomography (positron emission/computed) studies have also suggested that
brown adipose tissue is also present and has a function in adult humans (Virtanen et al., 2009; Cypess et
al., 2009). In adults, brown adipocyte-like thermogenic cells are located in the supraclavicular and neck
areas (DiSpirito and Mathis, 2015). For this reason, various adipose tissues ate activated as the central
regulator of energy homeostasis by storing excess energy and maintaining thermogenesis (Choe et al.,
2016). Brown adipocytes, which constitute the basis of brown adipose tissue, are multilocular, unlike white
adipocytes. Its structure contains large amounts of mitochondria and uncoupling protein 1 (UCP-1),
which is a mitochondrial inner membrane protein. This protein is responsible for the heat released during
aerobic respiration. In this way, brown adipose tissue functions to produce heat from stored energy and to
spread heat around (Cannon and Nedergaard, 2004).

White adipose tissue

White adipocytes, which are the main essence of white adipose tissue, have a large fat droplet covering a
significant part of the tissue cytoplasm, indicating unilocular cells. In white adipocytes, the cell nucleus is
not located in the center of the cell but is located at the edges. White adipocytes are among the largest
cells in the body in terms of diameter, consistent with their fat storage function. White adipose tissue is
divided into two according to its anatomical location in the body and, accordingly, its functions. The first
of these is the visceral (omental, mesenteric, retroperitoneal, gonadal and pericardial) adipose tissue, which
is located around metabolically active organs and whose main function is to provide energy to these
organs (Cannon and Nedergaard, 2004). Subcutaneous adipose tissue, which is another type of white
adipose tissue, is located especially in the abdominal, femoral and gluteal regions and undertakes the
functions of thermal insulation and mechanical protection. Subcutaneous fat tissue is located just under
the skin and is seen in prominent elastic focal areas in the abdomen and legs in the human body.
Abdominal, mesenteric and omental foci constitute the main visceral adipose tissues in human body. The
omental fat area constitutes a portion of the total amount of fat tissue in the body. The epididymal
adipose focus, taken as a sample of visceral white adipose tissue in rodents, may function at a level equal
to the omental region. Visceral adipose tissues activated in rodents are mesenteric and intraperitoneal
(DiSpirito and Mathis, 2015). Between subcutaneous adipose tissue and visceral adipose tissue, there are
differences in molecular, physiological, clinical and prognostic aspects along with anatomical region and
cellular structure. Visceral adipose tissue located in the omentum and mesentery has a more vascular,
cellular and neural innervation structure than the subcutaneous fat tissue. It has more inflammatory and
immune cells, less preadipocyte differentiation capacity, and a higher proportion of large adipocytes.
Glucocorticoid and androgen receptors are more abundant in visceral adipose tissue. Compared to
subcutaneous fat tissue, visceral adipocytes are metabolically more active, highly sensitive to lipolysis, and
more resistant to insulin. Additionally, visceral adipose tissue is more sensitive to adrenergic stimulation. It
has the capacity to create more free fatty acids and take up glucose. Subcutaneous adipose tissue is more
effective in removing free fatty acids and triglycerides from the circulation. Visceral adipose tissue is more
decisive in the mortality rate than subcutaneous fat tissue (Ibrahim, 2010). Adipose tissue mass increases
towards middle age in the human body and decreases in old age. When fat tissue is evaluated as a mass, it
changes over time from subcutaneous to intra-abdominal visceral foci in middle age and afterwards.
Compared to young women and men, fat taken with food is stored less in the subcutaneous regions in
older individuals, and the abdominal circumference in adult women increases by 4 cm every 9 years
(Tchkonia et al., 2010). In adult humans, white adipose tissue constitutes the largest fat deposit that can be
found in different deposits in the body. It contains large oil droplets and its main function is energy
storage. This fat drop consists of triglyceride, which covers more than 90% of the cell volume. While there
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is a decrease in brown adipose tissue by age, an increase is observed in white adipose tissue (Saely et al.,
2011). Mitochondria in white adipocytes are weaker and in variable quantity compared to brown
adipocytes. For this reason, the oxygen need of brown adipose tissue is higher than white adipose tissue
(Medina-Gémez, 2012). White adipose tissue is stored in 2 main regions in the body: visceral fat tissue and
subcutaneous fat tissue (Mermer and Acar-Tek, 2017).

Subcutaneous fat (subcutaneous) tissue

Fat distribution varies among individuals. Subcutaneous fat is the area between the skin and the lamina
profunda of the superficial fascia. Subcutaneous fat is located under the skin and found in the form of
distinct elastic foct in the abdomen and legs. Subcutaneous adipose tissue is more effective in removing
free fatty acids and triglycerides from the circulation (Arifoglu 2017, Demirci and Giin, 2019).

Visceral fat (omental) tissue

Body fat is found primarily in subcutaneous adipose tissue (SCAT) under the skin or visceral adipose
tissue (VAT) around internal organs, but can also be found in the bone marrow (yellow bone marrow),
retro-orbital and periarticular. In these areas and within tissues such as muscle (intermuscular) and vital
organs, this is often referred to as ectopic fat accumulation. Fat tissue accumulates predominantly in the
subcutaneous fat tissue (80-90%), and the main depots of subcutaneous fat tissues are the abdominal,
subscapular (upper back), gluteal and femoral (thigh) parts. The importance of this depot distinction is
that subcutaneous fat tissue depots are located just under the skin and do not communicate with internal
organs. Whole-body studies using imaging techniques have suggested that premenopausal women present
with more subcutaneous fat tissue in the abdominal and gluteofemoral regions than men, particularly
superficial subcutaneous fat tissue, which is the fat tissue closest to the skin. Alternatively, visceral fat
tissue is located primarily within the intra-abdominal cavity in close proximity to major organs, including
the liver and intestines. An important difference of this depot is that it discharges its components (non-
fatty acids and adipokines) into the portal circulation. Visceral adipose tissue is thought to constitute 6-
20% of total body fat, with higher amounts in men than women. There is also a small amount of visceral
fatty tissue around the heart, known as epicardial fat (Frank et al., 2019).

VISCERAL FAT

SUBCUTANEOUS FAT

Figure 2. Visceral Fat Tissue
The Relationship Between Visceral Fat Tissue and Exercise

Exercise is a key component of energy expenditure and energy balance. Changes in energy balance change
fat mass. Physical activity affects fat tissue both acutely and in the long term. During exercise, adipose
tissue blood flow and fat mobilization are stimulated, possibly resulting in the delivery of fatty acids to
skeletal muscles at a rate appropriate to metabolic requirements, except during vigorous exercise.
Stimulants include adrenergic and other circulating factors. Through exercise, fat storage function
decreases with exercise intensity, where fatty acids are directed from fat tissue to other tissues such as
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skeletal muscle (Thompson et al., 2012). Compared to dietary restrictions, which have superior effects in
reducing body weight, recent research suggests that exercise programs are effective in reducing visceral fat
tissue (Chang et al., 2021). Since excess body weight results from an imbalance between energy intake and
energy expenditure, one way to maintain the correct body weight is by stimulating lipid catabolism
through increased methods of physical activity. Properly designed physical activity provides lipolysis, that
is, the hydrolysis of triacylglycerols stored in fat tissue; this causes the release of free fatty acids into the
circulation and oxidation in muscles and other tissue structures (Mika et al.,, 2019). The release of fatty
acids from adipocytes and their delivery to working muscles contributes to changes in the amount and
composition of adipose tissue lipids. However, it has been reported that these effects depend on exercise
intensity. Some studies have shown that low-intensity endurance training leads to maximum lipid
oxidation, but current evidence on this subject is insufficient (Mika et al., 2019). A sedentary lifestyle may
be a risk factor for adipose tissue function. Physical inactivity leads to the accumulation of fatty tissue.
Visceral adipose tissue, which is harmful fat accumulation in the human body, contributes significantly to
abdominal obesity, and has also been suggested to cause Type 2 diabetes, fatty liver, neurodegenerative
diseases, osteoporosis and inflammatory bowel disease, cardiovascular diseases, metabolic syndromes, and,
at a high rate, deaths (Chang et al., 2021; Abedpoor et al., 2022).

Mitochondria
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0 o
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Ly
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(human),

Figure 3. Exercise-induced adaptations to white adipose tissue (WAT) and brown adipose tissue (BAT)

It is understood that there are different methods in the literature for determining visceral fat. In this
context, it can be said that various methodologies have been created for the evaluation of visceral fat
tissue volume and distribution. Criterion methods that provide direct measurement of partial or total
volumes include magnetic resonance imaging (MRI) and computed tomography (CT). More recently, dual-
energy X-ray absorptiometry (DXA) has been identified as a reference method for the assessment of body
composition. However, due to high cost and feasibility issues, indirect estimates of VAT are usually
performed using anthropometric measurements, including waist circumference, sagittal diameter, and
bioelectrical impedance analysis (Ross et al., 2020).

Visceral Fat Level Regarding Exercise Patterns

Studies are still continuing as a research topic in determining exercise models to reduce visceral fat tissue,
and even specifically which type of exercise may be most effective. Popular types of exercise to reduce
visceral fat tissue include aerobic exercise, resistance exercise, high-intensity interval training and sprint
interval training (Verheggen et al., 2016; Ismail et al., 2012). Recently, the dose-response effect of high-
intensity exercise on reducing visceral fat was examined in overweight women by increasing repetitions of
high-intensity exercise with each training session (Zhang et al., 2017). Increasing training volume did not,
in turn, lead to greater visceral fat loss, meaning that training volume of high-intensity exercise repetitions
may not be a relevant variable to alter abdominal visceral fat storage (Zhang et al., 2017). On the other
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hand, it has been reported that high-intensity exercise has facilitating effects on reducing abdominal
visceral fat compared to low-intensity exercise in obese women participating in endurance exercise
training, and high-intensity exercise has not been reported to have much effect on reducing visceral fat
tissue, partly due to higher energy expenditure (Tong et al. ., 2018). Of these types of exercise, aerobic
exercise has been proven by some studies to be the main type of exercise to reduce visceral fat tissue
(Verheggen et al., 2016; Ismail et al., 2012), and it has been suggested that high-intensity interval training
has similar effects to aerobic exercises (Andreato et al., 2019). It is emphasized that resistance exercises are
associated with a decrease in body fat mass and a simultaneous increase in lean body mass. For this
reason, results emerge indicating that there is little or no significant change in total body weight
(Cavalcante et al., 2018). However, the effects of resistance exercises on visceral adipose tissue are thought
to remain unclear (Ismail et al., 2012; Yan et al., 2019; Keating et al., 2017). Some studies have reported
that aerobic exercises combined with resistance exercise reduce visceral fat tissue more than aerobic
exercise alone (Park et al., 2003). Resistance exercises not only increase muscle size, strength, and lean
body mass, but also change body composition by reducing visceral fat and total body fat (Zemkova et al.,
2017). It has been reported that resistance exercises reduce insulin resistance by increasing muscle mass
and are especially effective in reducing visceral fat (Ibanez et al., 2005). When other studies are evaluated,
it is thought that effective fat loss programs including diet programs and physical activity practices or both
may be necessary for loss of abdominal fat and visceral fat. In the short and long term, programs based
solely on nutritional recommendations are less effective than programs that also include physical activity.
Current guidelines recommend moderate-intensity continuous training (MICT) because it can be sustained
over a long period of time and promotes fat mobilization and oxidation. MICT may be thought to have
positive cardiovascular and metabolic effects but often leads to little fat loss. Conversely, emerging
evidence on high-intensity interval training (HIIT) has suggested that this method of exercise may lead to
greater fat tissue loss than low/moderate continuous training, more effectively reducing abdominal and
visceral fat mass, the most dangerous fat accumulation (Maillard et al., 2018; Wewege et al., 2017). There is
strong evidence that high-volume, moderate-intensity sustained training, including exercise programs
performed for 45 min.or more can reduce abdominal visceral fat tissue as well as improve body
composition, cardiovascular fitness, and other health-related conditions. However, the supetiority of
interval training over continuous training in reducing abdominal fat, especially visceral fat, has not been
fully investigated. Contrasting findings regarding training-induced abdominal visceral fat reduction in
previous studies may be related to differences in training protocols, including volume and intensity,
visceral fat measurement methods, overweight status, and gender (Zhang et al., 2017).

CONCLUSION

Compared to dietary restrictions, which have superior effects on fat storage function and body weight
reduction through exercise, with exercise intensity in which fatty acids are diverted from fat tissue to other
tissues such as skeletal muscle, recent studies have reported that different patterns of exercise programs
are suggested to be effective in reducing visceral fat tissue. Determining exercise models to reduce visceral
fat tissue and specifically which exercise model would be most effective is still a matter of research.
Popular types of exercise to reduce visceral fat tissue include aerobic exercise, resistance exercise, high-
intensity interval training and sprint interval training. Body fat burning capacity may increase when aerobic
exercise, resistance exercise, or a combination of both is used to reduce body weight and increase physical
fitness, although recent studies have suggested that high-intensity combined exercise may be the most
effective exercise method to improve cardiorespiratory fitness and reduce body mass index. It is thought
that the fat accumulated especially in the abdominal organs may be closely related to type 1l diabetes,
hypertension, asthma, cardiovascular diseases and other metabolic syndromes, and the most important
cause of visceral fat accumulation may be related to the lack of exercise and the application of diet
programs according to lifestyle changes. In the studies to be carried out to prevent the increase in visceral
fat level and whole body fat level, aerobic exercise, resistance exercise, high-intensity interval training and

sprint interval training and combined exercises, especially extending the duration, intensity and increasing
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the scope, will determine which exercise models will increase visceral fat and total body fat levels. It is
thought that when they are all considered and performed together the effect on fat burning can give clear
results..
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