7" INTERNATIONAL CONGRESS of
dTHLETIC
PErFarirnarice
& HEALTH IN SPORTS

www.icaphs.org
27 - 30 Agustos 2026

7t International
Congress on Athletic Performance
and Health in Sports

1

Abstract Book

ICAPHS
August 27-30, 2026
Istanbul, Tiirkiye



All the abstracts in this book were reviewed by the Scientific Committee

The reference for this book of abstracts is: XXXXXXXXXXX
XXX XXX XXXXXXXXXXX

Publisher: Athletic Performance and Health in Sports Medicine (APSM)

Website  : https:// icaphs.org /
Place : Istanbul, Tiirkiye

Email : info@icaphs.org

Compiled by:
Dog. Dr. R. Fatih KAYHAN
PhD(c) Oktay AKYUZ



Distinguished Scientists, Academics, and Sports Professionals,

We are delighted to invite you to the 7™ International Congress on Athletic Performance
and Health in Sport, which will be held at Istanbul Nisantagi University NeoTech Campus
between August 27-30, 2026, offering a multidisciplinary perspective in the field of sports

science.

Our congress aims to highlight the importance of interdisciplinary collaboration across a wide
range of areas, including improving sports performance, preventing injuries, rehabilitation
processes, and athlete health. Our main theme, "Building a bridge between practice and
science" will demonstrate how different fields of science can come together to add value to the

world of sports.

The fundamental motto of our congress "Building a Bridge Between Science and Practice,"
aims to create a platform that supports the transformation of theory into practice, focusing on

both the production of academic knowledge and its applicability to the field.

Participants from diverse disciplines, ranging from strength and conditioning coaches and
physiotherapists to trainers, sports physicians, nutritionists, psychologists, and biomechanics
experts, will share their knowledge and experience, paving the way for innovative solutions and

effective approaches in sports science.

Our congress will provide an opportunity for the presentation of new research and studies in
both academic and applied fields, and will also create a strong communication network among

sports science and health professionals.

We invite you to join this scientific and professional exchange environment and hope that your

knowledge and contributions will strengthen us.

For detailed information and participation requirements, please visit our website or contact us.
Let's build a bridge between science and practice and together shape the future of

multidisciplinary approaches in sports.
Best regards,

Prof. Dr. Tiirker Bryikh
Board Member of the Association for Athletic Performance and Athlete Health and President
of ICAPHS
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Kongre Onur Kurulu
Dr. Osman Askin BAK Genglik ve Spor Bakani
Dr. Erol OZVAR Yiiksek Ogretim Kurumu Baskani (YOK)
Dr. Mehmet Emin OKUR Marmara Universitesi Rektorii
Dr. Veli Ozan CAKIR Genglik ve Spor Bakanligi Spor Hizmetleri Genel Miidiirii
Seyda DURSUN Genglik ve Spor Bakanlig1 Istanbul i1 Miidiirii
Dr. Mehmet M. YORULMAZLAR  Marmara Universitesi Spor Bilimleri Fakiiltesi Dekani
Dr. Mutlu TURKMEN Tiirkiye Universite Sporlar1 Federasyonu Bagkani
Koray GIRGIN Tiirkiye Viicut Gelistirme, Fitness ve Bilek Giiresi Fed.

Bsk.
Safak MUDERRISGIL Tiirkiye Tenis Federasyonu Bagkani
Bayram YALCINKAYA Tiirkiye Triatlon Federasyonu Bagkani
Dr. Fikret SOYER Spor Bilimleri Dernegi Baskani
Dr. Ali KIZILET Gelisim Universitesi
Dr. Aysel PEHLIVAN Hali¢ Universitesi
Dr. Mehmet GUNAY Gazi Universitesi
Kongre ve Dernek Baskani

Dr. Tiirker BIYIKLI Marmara Universitesi

Kongre As Baskanlari
Dr. R. Fatih KAYHAN Marmara Universitesi

Dernek As Baskanlar
Dr. isa SAGIROGLU Trakya Universitesi

Kongre Genel Sekreteri ve Yardimcisi

Dr. Tuba KIZILET TOPATES Marmara Universitesi
PhD(c) Oktay AKYUZ Marmara Universitesi
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. Isa Sagiroglu

. Mehmet Kale

. Osman Ates

. R. Fatih Kayhan
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. Tiirker Bryikli

. Umut Davut Basoglu
Oktay AKkyiiz

Giincel Giiney

Nurettin Ersin Uzun

Ali Berkay TOLALI
Ali SONMEZ
Alper CIKIKCI
Alper KARADAG
Cenk KAPLAN
Ecem AKGUL
Esranur TERZI
Ezgi AYAZ

Giiclii GUNEY
Halim OZ

Hilal DEMIR
Ismail Eren KOSE
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Rabia KAYA
Senol GUNES
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Marmara Universitesi

Istanbul Rumeli Universitesi
Manisa Celal Bayar Universitesi
Nisantas1 Universitesi

Marmara Universitesi

Trakya Universitesi

Eskisehir Teknik Universitesi
Istanbul Cerrahpasa Universitesi
Marmara Universitesi

Marmara Universitesi

Marmara Universitesi

Nisantas1 Universitesi

Marmara Universitesi
Esperanza Sport Club

Istanbul Rumeli Universitesi

Sekretarya

Nisantas1 Universitesi

Nisantas1 Universitesi

Marmara Universitesi

Recep Tayyip Erdogan Universitesi
Nisantas1 Universitesi

Esperanza Sport Club

Athletic House Academy

Athletic House Academy

Marmara Universitesi

Gedik Universitesi
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Dr. Adam Owen University of Lyon, France

Dr. Eirini Monthou Dublin City University

Dr. A. Oya ERKUT Marmara Universitesi

Dr. Abdurrahman BOYACI Nisantas1 Universitesi

Dr. Adil Deniz DURU Marmara Universitesi

Dr. Alexis BATRAKOULIS European University Cyprus

Dr. Ali Enver KAPELMAN Istanbul Rumeli Universitesi

Dr. Andy HANLEY Performance Director - The Chamber

Dr. Ani AGOPYAN Marmara Universitesi

Dr. Arif CETIN Marmara Universitesi

Dr. A. Filiz CAMLIGUNEY Marmara Universitesi

Dr. Aydan GOZMEN ELMAS Marmara Universitesi

Dr. Aydin PEKEL Marmara Universitesi

Dr. Aytekin SOYKAN Marmara Universitesi

Dr. Cemal OZMAN Bartin Universitesi

Dr. Cagdas CAZ Yozgat Bozok Universitesi

Dr. Cetin YAMAN Marmara Universitesi

Dr. Emin SUEL Marmara Universitesi

Dr. Erkan GUNAY Manisa Celal Bayar Universitesi

Dr. Erkut TUTKUN Bursa Uludag Universitesi

Dr. Esen KIZILDAG KALE Nisantas1 Universitesi

Dr. Eser AGGON Marmara Universitesi

Dr. Fatih DERVENT Marmara Universitesi

Dr. Gékalp DEMIR Marmara Universitesi

Dr. Gozde ERSOZ AY Marmara Universitesi

Dr. H. Birol COTUK Tiirk Alman Universitesi

Dr. Halil ibrahim CEYLAN
Dr. Halil ibrahim CAKIR
Dr. Itir Tar1 COMERT

Dr. ibrahim ERDEMIR

Dr. Ilker KiRISCI

Dr. irfan GULMEZ
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Dr. isa SAGIROGLU

Dr. Jeremy MOODY

Dr. Kiirsad SERTBAS

Dr. Mehmet KALE

Dr. Mehmet M. YORULMAZILAR
Dr. Mehmet SOYAL

Dr. Muazzez S. ATACOCUGU
Dr. Muhammet BOZOGLAN
Dr. Murat TUTAR

Dr. Nahit BAYLAN

Dr. Nebojsa Cokorilo

Dr. Nejla GERCEK

Dr. Nuri TOPSAKAL

Dr. Osman ATES

Dr. Osman Tolga TOGO

Dr. S. Orkun PELVAN

Dr. Safter ELMAS

Dr. Sel¢cuk Mete YAZICI

Dr. Selda UZUN

Dr. Serdar BAYRAKDAROGLU
Dr. Seyhan HASIRCI

Dr. Sinan BOZKURT

Dr. Sinan SEYHAN

Dr. Cem AKYUZ

Dr. Umit ZEYBEK

Dr. Yaprak KALEMOGLU VAROL
Dr. Yeliz YOL

Dr. Yesim BAYRAKDAROGLU
Dr. Arslan BASAR

Dr. Cigdem BULGAN ERCIN
Dr. Florian Cartoux

Dr. Chris Barnes

Dr. Burcu Ertas Dolek

Dr. Hadi Nobari
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Trakya Universitesi

Cardiff Metropolitan University
Kocaeli Universitesi
Eskisehir Teknik Universitesi
Marmara Universitesi
Gelisim Universitesi
Marmara Universitesi

Saglik Bilimleri Universitesi
Gedik Universitesi

Nisantas1 Universitesi

Nikola Tesla University
Marmara Universitesi
Marmara Universitesi
Istanbul Universitesi-Cerrahpasa
Marmara Universitesi
Marmara Universitesi
Marmara Universitesi
Nisantas1 Universitesi
Marmara Universitesi
Giimiishane Universitesi
Nisantas1 Universitesi
Marmara Universitesi
Manisa Celal Bayar Universitesi
Gedik Universitesi

Istanbul Universitesi

Gazi Universitesi

Saglik Bilimleri Universitesi
Giimiishane Universitesi
Hali¢ Universitesi

Saglik Bilimleri Universitesi
Health & Fitness Association
UEFA

Ankara Universitesi

Universidad Politécnica de Madrid
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Dr. Erkan Sanmak Saglik Bakanlig1

Dr. Nathan Reeves Griffith University

Dr. Baris GUROL Eskisehir Teknik Universitesi

Dr. Ozgiir Dinger Ordu Universitesi

Dr. Milaim Berisha University for Business and Technology

Dr. Peter Levin Ergos Institute

Dr. Zeki AKYILDIZ Afyon Kocatepe Universitesi

Kongre Goniilliileri
Ebrar Sevval Coskun Istanbul Gedik Universitesi
Beyza Kaya Marmara Universitesi

Marmara Universitesi

Marmara Universitesi

Marmara Universitesi

Marmara Universitesi

Istanbul Nisantas1 Universitesi
Istanbul Universitesi - Cerrahpasa
Marmara Universitesi

Istanbul Rumeli Universitesi

Kadir Karatas Istanbul Rumeli Universitesi
Sila Nur Yal¢in Istanbul Rumeli Universitesi
Yusuf Kili¢ Istanbul Rumeli Universitesi sitesi
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Sportif Performansta Multidisipliner Yaklagim
Atletik Performansta Toparlanma Paradoksu
Atletik Performansta Sakatlik Yonetim Stirecleri
Sporda Konkiizyon
Sporda Yatkinlik / Yetenek Secimi ve Sporcu Gelisim Siireci (Tesis, Yetkin Antrendr Onemi)
Atletik Performans ve Fonksiyonellik
Atletik Performans Olgme ve Degerlendirme
Atletik Performansta Beslenme Optimizasyonu
Egzersiz ve Saglik
Atletik Performans ve Psikoloji
Atletik Performansta Teknoloji Kullanimi
Atletik Performansta Istatistik Bilimlerin Yeri
Atletik Performansta Etkili Genetik Yapilar
Atletik Performansta Metabolik Yaklagim
Atletik Performansta Periyodizasyon
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KONGRE PROGRAMI / CONGRESS PROGRAM

Saat 27 Agustos 2026 /August 27, 2026

it Persembe /Thursday

10.00 - .

11.00 Kayit /Register

Acihs Konusmalari (Ana Salon)
Dr. Tiirker Biyikh (Atletik Performans ve Sporcu Sagligi Dernegi Y onetim Kurulu ve
ICAPHS Bagkani)

1112'0300_ Dr. Ali Kizilet (Istanbul Gelisim Universitesi Dekani1, Kongre Onursal Baskani)
Dr. Umut Davut Basoglu (Istanbul Nisantas1 Universitesi Beden Egitimi ve Spor
Yiiksekokulu Miidiirii)

Dr. Mehmet M. Yorulmazlar (Marmara Universitesi Spor Bilimleri Fakiiltesi Dekani)

12:30 -

1315 Ara /Break
Panel (Ana Salon) / Dr. Osman Ates (Moderator)

113 4;1050_ Veriden Karara: Test, Antrenman ve Rehabilitasyonda Pratik Uygulamalar
Chris Barnes

14.00 -

14.15 Ara /Break
Panel (Ana Salon) / Melih Sendil (Moderator)

114 51050 2026 dan 2030'a Diinya Kupas1 Rotas1
Dr. Mehmet Yorulmazlar, Dr. Lale Orta

15.00 -

15.15 Ara /Break
Panel (Ana Salon) / Dr. Adil Deniz Duru (Moderator)

15:15- | Futbol 2030: Veri Monitorizasyonu ve Makine Ogrenimi Elit Sporlarda Performansi ve

16:00 Karar Verme Siireclerini Nasil Etkiliyor?

Dr. Hadi Nobari

16.00 -

16.15 Ara /Break

16:15- | Panel (Ana Salon) / Dr. Ozgiir Dincer (Moderator)

17:00 | performanst Olgmenin Zorluklari: Spor Biliminin Gelecegi
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Dr. Baris Giirol, Dr. Milaim Berisha

Panel (Ana Salon) / Dr. isa Sagiroglu (Moderatér)

117 7Of 5_ “Fizyolojik Dayaniklilik” Dayanikliligin Ust Sinirlarmi Anlamak!
Dr. Erkan Giinay
18:00 Kapams /Closing
Saat 28 Agustos 2026 /August 28, 2026
D Cuma /Friday
Panel (Ana Salon)
10:30 - | Patricia Stevenson (PMA Bagkani )
12:00 ITTAP Standartlar1 "Round Table"
Athletic House Academy Pilates Kapsamli Egitmenlik Programi Mezuniyet Toreni
112 30(?0 Ara /Break
Panel (Ana Salon) / Dr. Mehmet Kale (Moderator)
113 304? 5_ Organlarin Hareket ve Postiir ile Iliskisi (Osteopatik Yaklagim)
Peter Levin
Panel (Ana Salon) / Dr. Eser Aggon (Moderator)
114 4Of 5_ Yaralanma Siireglerinde Biitiinciil Diisiince Yaklagimi
Tim Sunderland
114 54050 Ara /Break

Panel (Ana Salon) / Dr. A. Filiz Camhgiiney (Moderator)

15:00 - | Teniste Yiiksek Performansli Rotasyonel Sporcularin Gelisimi: Degerlendirme,
15:45 | Antrenman ve Sakatlik Onleme Stratejileri

James Breese

Panel (Ana Salon) / Dr. Esen Kale (Moderatdr)

15:45- | Spor ve Egzersizde Insan Davranigim Anlamak

16:30 | Dr. Gozde Ersoz Ay

Atletik Performans ve Egzersiz Danigmanliginda Psikolojik Yaklagimlar
Dr. Mehmet Ozdemir

16:30 -
17:15

Ara /Break

Xil
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Panel (Ana Salon) / Dr. Burcu Ertas Dolek (Moderator)
1178::10%_ Long-Term Athlete Development: Building the Future Athlete
Dr. H. Ahmet Pekel
Panel (Ana Salon) / Dr. Giilcan Harput (Moderatdr)
118 804? 5_ Spor Yaralanmalarinda Giincel Bilimsel Geligsmeler
Dr. Semih Dedeoglu, Dr. Yunus Imren
19:00 Kapams /Closing

29 Agustos 2026 /August 29, 2026

Cumartesi /Saturday

10:30-
11:30

Panel (Ana Salon) / Dr. Erden Or (Moderator)

Fiziksel Okuryazarhk

Dr. Umut Davut Basogulu

11:30 -
12:30

Panel (Ana Salon) / Dr. Aydin Pekel (Moderator)

Diinyada ve Tiirkiye'de Spor Ekonomisi

Dr. Arif Cetin

13:00 -
14:00

Sozel Bildiri Sunumlari (Ana Salon) / Dr. Esen Kale (Moderator)

Zafer ve Yenilgi Karsisinda Uretilen Oz-Argiimanlar: McEnroe ve Borg

Burcu Seher Calikoglu

Diizenli Egzersiz Yapan Bireylerin Yapay Zeka Okuryazarlik Diizeyleri ve Yapay
Zekaya Yonelik Tutumlarinin Cesitli Degiskenler A¢isindan Incelenmesi

Biisra Albay, Canan Turgut

Tiirk Kuliipleri Perspektifinden Basketbol Sampiyonlar Ligi Iletisimi

Sevsin Teleke, Osman Tolga Togo

Yiiziiciilerde AGT (rs699) ve ADRB2 (rs1042713) Polimorfizlerinin Siirat ve
Kardiyorespiratuar Dayanikliliga Etkisinin Incelenmesi

Selin Yalcin Kinay, Seda Ekizoglu, Orkun Akko¢

14:00 -
15:00

Sozel Bildiri Sunumlari (Ana Salon) / Dr. Tunahan Aslan (Moderator)

Fransiz Kontrast Antrenmani Sonrasi Reaktif Kuvvet indeksinin Akut Zamansal
Degisimi
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Eda Baytas, Miray ilhan, Ezgi Ayaz

Profesyonel Hentbolcularda Ust Ekstremite Eklem Pozisyon Hissinin Farkli Acilarda
Degerlendirilmesi

Esranur Terzi, Recep Fatih Kayhan

10-12 Yas Erkek Basketbolcularda Yon Degistirme A¢igimin ve Eksantrik Kullanim
Oran Iliskisinin incelenmesi

Ezgi Ayaz, Eda Baytas, Giilsah Koldas, Hiimeyra Karakaya Yagiz

Bebeklerde Suya Hazir Olus (Aquatic Readiness): Kanita Dayali Bebek Yiizme Egitimi
Icin Gelisimsel Bir Cerceve

Erengiil Ozbugutu, Sema Arslan Kabasakal

12 Haftalik Yiiksek Siddetli Aralikli Antrenman (HIIT) Temelli Step Aerobik
Antrenmaninin Fiziksel Performans ve Algilanan Yorgunluk Uzerine Etkisi

Sevin¢ Serin Yaman, Meltem (")zag'lr
Sozel Bildiri Sunumlari (Ana Salon) / Dr. Eda Baytas (Moderator)

Akilli Telefon Araciligiyla Saglanan Lokal Titresimin Elin Sensérimotor Performansi
Uzerindeki Akut Etkileri

Ali Omer Acar, Ece Parlak, Ezgi Ayaz, Tannaz Farrokhnia, Ciikg:e Su Alioglu

Universite Basketbol ve Voleybol Sporcularinda Test Temelli Yaralanma Riski
Degerlendirmesi ve Bireysellestirilmis Egzersiz Miidahalesi

Ali Omer Acar, Piril Ulukan, Nursen Nehir Selim, Sila Ozdemir, Melisa Tatar,
Selcuk Marangoz

Adolesan Futbol Oyuncularinda Diren¢ Bandi Tabanli Aktivasyon Sonrasi Performans

15:00 Giiglendirme Protokoliiniin Sprinte Akut Etkisi

16:00 | Aysenur Topcu, Dilara Demirtas, Cagdas Ozgiir Cengizel, Elif Cengizel

Ust Diizey Kadin Sporcularda Inis Hatalar ile Dikey Sigrama Performansi Arasidaki
Mligki
Ebrar Atak

[zometrik Kasilmanin Iki Yeni Formu; Boyun Egme (HIMA) ve Ustesinden Gelme
(PIMA)

Alper Cikikci, Tiirker Biyikli, Mehmet Ersoz

Tek Tekrar Maksimum Yarim Skuat Uygulamasinin Futbolcularda Sigrama
Performansina Akut Etkisi

Abdurrahman Boyaci, Ali Berkay Tolali, Serta¢ Selahattin Tiilek, Mehmet Kale

16:00 Sozel Bildiri Sunumlari (Ana Salon) / Dr. Ezgi Ayaz (Moderator)

17:00 3’e 3 ve 6’ya 6 Dar Alan Oyunlarinda Gps Tabanlh Fiziksel Yiik Parametrelerinin
Kargilagtirilmasi
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Ahmet Ihsan Tekeci, Murat Tutar, Muzaffer Cayh

Profesyonel Futbolda Mag¢ Giinii Aktivasyon Antrenmaninin Fiziksel Performans ve
Pozisyonel Farkliliklar Uzerine Etkisi

Kaan Kaya

Sporda Yaralanmay1 Onlemede Medikal Egzersizlerin Yeri; Spor Rehabilitasyonu ve
Remedial Masaj Terapisi

Miirsel Akdenk

Spor Terapisinde Tamamlayici Tip Uygulamalarinda Avustralya; Tiirkiye ve Irlanda
Modeli Caligmalari

Miirsel Akdenk

Diren¢ Antrenmaninda Otoregiilasyon Kullanimi: Oznel Ve Nesnel Yaklasimlarla Yiik
Y Onetimi

Mehmet Ersoz, Tiirke Biyikli, Alper

Cikiker

Cocuklarda 8 Haftalik Kor Antrenmaninin Plank Dayaniklilig1 ve 25 Metre Serbest Stil
Yiizme Performans: Uzerine Etkileri

Berkcan Kaval, Nurper Ozbar, Isa Sagiroglu

30 Agustos 2026 /August 30, 2026

Pazar /Sunday
APEN Oturumu Panel (Ana Salon) / Dr. ilhan Odabas (Modefaté')r)
110 1 310 5_ Longevity; Saglikli Yas Almanin Bilimi
Dr. Gokce Akin, Uzm. Dyt. Sanem Giiven, Merve Gokgil
APEN Oturumu Panel (Ana Salon)
1112::310 5_ Atletik Performans ve Beslenme
Dr. Emre Batuhan Kenger
112 3 1050 Ara /Break
APEN Oturumu Panel (Ana Salon)
113 3Of 5_ Ergojenik Destekler / Elektrolitler
Uzm. Dyt. Sami Can Kaygisiz - Dr. A. Murat Giinal
APEN Oturumu Panel (Ana Salon)
1134;?35()_ Popiiler Uygulamalarin Golgesinde Toparlanmanin Gézden Kagan Temeli: Enerji
Kullanilabilirligi ve Besinsel Yap1 Taslar1
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Dr. Hasan Ulas Yavuz

APEN Oturumu Panel (Ana Salon)

114 5:4350' Mikrobiyota Kas Beyin Ekseni

Dyt. Tugba Altin

APEN Oturumu - Panel (Ana Salon) Dyt. Cinar Ozhan (Modératér)

15:45-
16:30 Volleyball Case Study

Dyt. Aybiike Aydin
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Fizyolojik Dayamikhlik “Dayamklihgin Ust Simirlarim1 Anlamak”
Erkan GUNAY '
'Manisa Celal Bayar Universitesi, Spor Bilimleri Fakiiltesi, Manisa, Tiirkiye
OZET

Maraton performansina dair bilimsel anlayis klasik ii¢ faktdrlii modelin Gtesine gegmistir. Tarihsel
olarak maraton temposu, VO2maks, kosu ekonomisi ve laktat esiginin ¢arpimi olarak modellenmigti
(Joyner, 1991)ama bu model sporcularin gergekte ulastigindan tutarli bigimde daha hizli siireler
Ongoriiyordu.

Nike Breaking2 projesinin ardindan Andrew Jones (2024) tarafindan formiillestirilen eksik parca
"fizyolojik dayamiklilik": bu {i¢ bilesenin maraton boyunca ne kadar bozuldugu psikolojik
dayanikliliktan ayr1 bir kavram olarak karsimiza ¢ikmaktadir. Laboratuvar testleri, maraton temposunda
iki saatlik kogunun ardindan VO2maks'in diistiigiinii (~%7) ama bu kaybin biiyiik 6l¢lide laktat esiginin
iizerindeki siirdiiriilemez iist kisitmdan geldigini, dolayisiyla siirdiiriilebilir aerobik giiciin neredeyse
etkilenmedigini gostermektedir. Laktat esigi (VO2maks'm yiizdesi olarak) neredeyse hi¢ degismedigi
tespit edilmis olup, hiz kaybinin asil nedeni, ortalama olarak birkag puan koétiilesen ve bireyler arasinda
biiyiik farklilik gdsteren, bu farkliligin da dayanikliligin en iyi gostergesi olabilecegi kosu ekonomisi
oldugunu igaret etmektedir.

Kosu ekonomisindeki bozulma ii¢ mekanizma ile agiklanmaktadir. Bunlar; kas hasar1 (6zellikle inigli
kosularda), glikojen tiikenmesi ve merkezi yorgunluktur. Dolayisiyla maraton antrenmani "dort
bilesenli" bir gerceveyi izlemesi gerekmektedir. VO,maks, kan hacmi ve kalp debisine bagl olarak agir
alan antrenmanlar1 ve HIIT ile gelisirken bu kazanimlar uzun doénemli gelisim yaklasiminda erken
doneminde insa edilmesi en dogrusu olacaktir. Diger taraftan kosu ekonomisi, yillar siiren yarisa 6zgii
pace antrenmanlariyla gerceklestirilen kilometrelerle gelisen bir beceridir. Laktat esigi mitokondri
yogunlugu ve kapasitesi, kilcal damarlanma, laktat tasinmasi gibi periferik faktorlere baglidir.
Fizyolojik dayamiklilik ise 6zellikle maraton temposunun yiiksek yilizdelerinde yapilan uzun kosular
gerektirir ve gelisimini saglayan en Onemli antrenman modelidir. Bu konusmada antrenmanlarin
metodolojik olarak nasil siralanacagina ve Fizyolojik dayanikliligin bir antrenman dongiisii boyunca
asirt sakatlik riski olusturmadan nasil kademeli olarak inga edilebilecegine dair pratik Oneriler
icermektedir.

Anahtar Kelimeler: Dayaniklilik, VO.maks, Fizyoloji
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Physiological Resilience “Understanding the Upper Limits of Endurance”

Erkan GUNAY !

'Manisa Celal Bayar University Faculty of Sport Science
ABSTRACT

Scientific understanding of marathon performance has moved beyond the classic three-factor
model. Historically, marathon pace was modeled as the product of VO.max, running economy,
and lactate threshold (Joyner, 1991); however, this model has consistently predicted faster
finishing times than athletes actually achieve. Following the

Nike Breaking? project, the missing element was subsequently formulated by Jones (2024) as
"physiological resilience" the extent to which these three components deteriorate over the
course of a marathon, as distinct from psychological resilience. Laboratory testing indicates
that after a two-hour run at marathon pace, VO:max declines by approximately 7%; however,
this decline stems predominantly from the unsustainable upper range above the lactate
threshold, leaving sustainable aerobic power largely unaffected. The lactate threshold,
expressed as a percentage of VO:max, has been observed to remain essentially stable. The
primary driver of pace decline instead appears to be running economy, which worsens by
several percentage points on average and exhibits substantial inter-individual variation that may
constitute the single best indicator of physiological resilience.

The deterioration in running economy is attributable to three mechanisms: muscle damage
(particularly during downbhill running), glycogen depletion, and central fatigue. Accordingly,
marathon training should be structured around a four-component framework. VO.max is
improved through high-intensity interval training, given its dependence on blood volume and
cardiac output, and gains in this domain are most advantageously established early in long-term
training development. Running economy, by contrast, is a skill developed through mileage
accumulated over years of race-pace—specific training. Lactate threshold is governed by
peripheral factors, including mitochondrial density and capacity, capillarization, and lactate
transport capacity. Physiological resilience, however, specifically requires long runs performed
at a high percentage of marathon pace, representing the most critical training stimulus for its
development. This talk further offers practical guidance on how to sequence these training
sessions methodically and how physiological resilience can be built progressively across a
training cycle without incurring excessive injury risk.

Key Words: Endurance, VO:max, Physiology
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Gelecegin Olas1 Pandemi Aday: ‘Kognitif Obezite

) Erkan GUNAY !
'Manisa Celal Bayar Universitesi, Spor Bilimleri Fakiiltesi, Manisa, Tiirkiye

Son yiizyildaki farkli alanlardaki gelismelerin insan beyninin fonksiyonlar1 {izerine farkl

adaptasyonlara neden olmaktadir. Ozellikle 1930 — 1980 arasindaki sanayi temelli farklilagmalar insan
beyninde ‘Genel Zeka’ yoniinii ve ‘Zeka Katsayis1 (IQ)’ n1 iyilestirici bir etki gdsterdi. Bu konuda James

Flynn’ in uzun vadeli aragtirmalar IQ performansinda +13,8 puanlik bir iyilesme iizerine odaklantyor.

Bu degisiklik ilerleyrn yillardan giiniimiize kadarki siirecte ise sabit bir trend ¢izmeye baglamistir.
Bunun altinda yatan bir¢cok baslik olsa da 6zellikle insan kognitif yetilerinin artik ‘genel’ den ‘6zel’

yetilere dogru evrildigi ve bireylerin bazi kognitif gorevlerde daha iistiin performanslar gosterirken diger

boliimlerde sinirli kaldigim ifade ediyor.

Norvegte yapilan carpici bir aragtirmada 1960 ve 1975 dogumlu kardeslerin IQ degerlerinin genetikten

bagimsiz bir sekilde gerileme siireglerine girdigini, benzer sekilde Finlandiya ve Fransada Dutton ve
Lynin arastirmalar1 neticesinde 1997 — 2009 arasinda Finlerde -2.0 puan fransizlarda ise - 3.8 puan

gerileme oldugu rapor edilmis. Yine Almanya, Avusturya ve ABD temelli aragtirmalarda da ¢ikan
sonuclar ortalama olarak 10 yil/ -4,3 IQ puan diisiisii siirecine isaret etmektedir.

Average 1Q Score (representative scale)

102

100 A

98

96 -

94 A

92 1

Peak (—2000)
Flynn Effect and Its Reversal (Representative Curve)

—_—— ynn Effect (rising 1Q)
90 - Reverse Flynn Effect (declining 1Q)
1930 1950 1970 1990 2000 2010 2020 2025
Year

This shows the representative pattern. steady 1Q gains from the 1930s through roughly 2000 (the classic Flynn Effect, ~3 points

per decade), followed by stagnation and decline in several countries since around 2000-2010 (the reverse Flynn Effect).Note that this is a
composite/illustrative curve — actual trajectories vary by country and by cognitive subdomain, with the decline most pronounced in
fluid/figural reasoning subtests in studies from Norway, Germany, Austria, Finland, France, and the US.
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Yukaridaki bilgiler bizlere 6zellikle akic1 akil yiiriitme becerisindeki azalma {izerine kiymetli mesajlar
veriyor. Akici akil yiirlitme ‘Onceden 6grenilmis bilgi veya deneyime dayanmadan, yeni ve tamdik
olmayan problemleri ¢ozme, oriintiileri tamima, mantiksal iligkiler kurma ve soyut akil yiiriitme’
yetenegidir. Son donem aragtirmalar1 da 6zellikle akici akil yiiriitmenin kognisyonla iligkili diger alt
kirilimlara gore daha fazla zayifladig1 yoniinde bilgiler barindirmaktadir.

Bunun en somut 6rnekleri 2025 yilinda yapilan bir aragtirmada beyin elektrofizyolojik yanitlar1 ve
felsefi diisiince iliskisi lizerinden yiiriitiilen arastirma sonuglari idi. Felsefe metni hazirlarken yapay zeka
(Al)destegi alan katilimcilarda daha diisiik beyin baglantisallik yanitlarn goriilirken EEG’de alfa
bantlarinda Al destegi almadan metin hazirlayanlarda ise daha yiiksek band degerleri ve baglantisallik
gozlemlendi. Yine 2025 yilinda yapilan bir anket ve goériisme tabanli ¢alismada 666 katilimcida Al
bagimlilig1 ve bu bagimliliga sahip bireylerde daha diisiik derin diisiinme becerisi gézlemlendigi rapor
edildi. Yaratici potansiyeli azaltmasi, Al kullanimi azaltimina gidildiginde ise eski biligsel performansa
doniilememesi gibi sonuglar barindiran galigmalar da 20225 ve 2026 ‘nin trendleri arasinda yer aliyor.

Growth of Generative Al Usage and Adoption Over Time

=@-— Organizational GenAl adoption (McKinsey Global Survey)

801 -~ US adult GenAl usage, ages 18-64 (Federal Reserve Bank of St. Louis)
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Yeni Kavram: ‘Kognitif Obezite’

‘Kognitif obezite’ aslinda beyin doku agirliginin IQ skoruna oranlanmasi mantigina
dayanan bir kavramdir. Beyin doku agirlig1 sabit olmasina karsin azalan biligsel yetiler ve
fonksiyonellik oran1 tipki metabolik bir hastalik olan ‘Obezite’ gibi agirlagmis yiiriitiicii
fonksiyonlar ve yavaglamis kognitif isleme hizin1 temsil eder.

i o o~ TR e — “ :
B e TEF mmon- ERER Mighs O ARmsm AFFA Groen

[TTTILNE CENTER ackup ¢ sromersianes: € ANOVATOR Yoeor 3
SENTER (2), £ AT

el 50 - Restvapy 2o oenn voew stz cnezin GONULLULERE ¥ 1 VN

PLATFORMU

ISTANBUL WWW.ICAPHS.ORG  [=]g5[w]
NeoTech @ X
Nisantagi Universitesi icaphs &



7' INTERNATIONAL CONGRESS of

aTHLETIC F i
PErFarirnance

& HEALTH IN SPORTS

www.icaphs.org
27 - 30 Agustos 2026

www.icaphs.org 7" icaphs

aPen'Ds  IsSTansul

conFerence ca‘,ﬂ';,%;’;?ﬁ

ATHLETIC PERFORMANCE & NUTRITION CONFERENCE Powered by Pilates Method Alliance

ISTANBUL 2R\
NisANTASI (g .o
UNIVERSITY et

NEW

UNIVERSITESI

Tipki bedenin fizik aktivitesinin azalmasi ve buna bagli olusan bir¢cok saglik sorunu beyinin biligsel
fonksiyonlarinin kullanilmamas1 nedeniyle basta zayif beyin baglantisalligi, diisiik bilissel performans,
norodejeneratif hastaliklarin tetiklenmesi gibi birgok beyin temelli bozulmay1 ‘kognitif obezite’
araciligiyla daha siklikla duymaya baslayacagiz.

Diger taraftan yasla iligkili biligsel kayip hizlar1 30-60 yas arasinda, on y1l/ 3 ile 7 IQ puani arasinda
seyrederken artik bu hizin daha yiiksek kayiplara erisebilecegini 6n gormemek neredeyse imkansiz!
Kullanilmayan beyin dokusu ile iliskili olarak olas1 fonksiyonel, morfolojik zayiflamalarla iligkili tim
hastaliklari olugsma hizlar1 da uyumlu bir sekilde artma potansiyelinde olacaktir.

Unutuyorum! — Kognitif Obezite korelasyonu

Son donemlerde artan dijital maruziyetle iliskili unutma sorunu’ Digital Amnesia’ aslinda bir hastalik
temelli degil, bilgiyi aklimizda tutmaktan ¢ok dijital ortamlara emanet etmekle iliskili olarak ortaya
ciktyor. En yakin arkadaginizin adi akliniza gelmiyor ve bazende yakin akrabalariniz! Bu durum onlarla
iligkili yeterli ‘AN’ kaydetmemenizle iliskili degil bilgiyi ‘geri cagirma’ biligsel becerinizin
yavaslamastyla iliskilidir.

Digital Amnesia: Annual Scientific Production
(Confirmed data points only)
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Artan fiziksel inaktivite ile birlikte zayiflayan motor korteks aktivasyonu, azalan premotor alan
aktivasyonu ve hareketle iligkili prefrontal islev destekleyici katkilarin yiliksek hizda azaldigi
diinyamizda akli dijitale emanet etme! Problemleri yapay zekaya ¢ozdiirme! egilimleri biitiinsel bir
obezite ile kars1 kargtya kalmamiza neden olacak gibi goriinmektedir.
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Kognitif Obeziteden Korunma ve Egzersiz

Yukarida belirtilen Ongdriilemeyen sorunlarda ¢oziim iiretme gibi biligsel islevler birgok spor
aktivitesinin iginde yer alan bir biligsel temel iken 6zellikle egzersiz esnasinda artan kardiyovaskiiler ve
noronal aktiviteler dogrudan beyin merkezlerinde bir ‘canlama’ etkisi olusturmakta ve akut fazda olumlu
etkiler saglamaktadir. Tekrarlayan aktivitelerde ise kognitif adaptasyonlar goriilmekte ve metabolik-
fizyolojik iyi olma hali ile birlikte insan bedeninin zorlanmalarda daha parasempatik yanitlarla miicadele
etme kabiliyeti gelistirilmesini destekleyecektir.

Egzersiz se¢imleri ¢oklu eklem, coklu uyaran prensibine dogru kayarken tekrarlayan kayitli hareketlerin
azaltilmas1 kaydedilmemis figiirlerin ise beyinde yeni baglantilar stimiile edici formlarin1 kullanarak
ilerlemesi gerekecektir.

‘Son 20 yilda IQ ‘nun yil bazl ilerleyisi durup diisiisii baslamig ve yakin zamanda bu hiz belirgin

diizeyde artmis ise bu insani insan yapan diisiinme ve bilis yetisinin kaybi {izerinden bir pandemi
sinyalidir. Pandemiye iliskin koruyucu yavaslatici etmenlerin basinda egzersiz énemli yer tutacaktir.’
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A Potential Pandemic Candidate of the Future “Cognitive Obesity”

Erkan GUNAY
'Manisa Celal Bayar University Faculty of Sport Science

Developments across various domains over the past century have led to distinct adaptations in the
functioning of the human brain. In particular, industry-driven transformations between 1930 and 1980
exerted a marked improving effect on “general intelligence” and the “Intelligence Quotient (IQ)” in the
human brain. James Flynn’s long-term research on this topic reported a gain of +13.8 points in 1Q
performance over this period. From that time to the present, however, this improvement has begun to
plateau. Although multiple factors underlie this pattern, it has been suggested that human cognitive
abilities are increasingly shifting from “general” toward “specific” abilities, with individuals

demonstrating superior performance on certain cognitive tasks while remaining limited on others.

A striking study conducted in Norway reported that the IQ scores of siblings born in 1960 and 1975
entered a process of decline independent of genetic factors. Similarly, research by Dutton and Lynn in
Finland and France reported a decline of —2.0 points among Finns and —3.8 points among the French
between 1997 and 2009. Likewise, studies conducted in Germany, Austria, and the United States point
to an average decline on the order of —4.3 1Q points per decade.

Peak (—2000)
Flynn Effect and Its Reversal (Representative Curve)
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This shows the representative pattern: steady I1Q gains from the 1930s through roughly 2000 (the classic Flynn Effect, ~3 points per decade),
followed by stagnation and decline in several countries since around 2000-2010 (the reverse Flynn Effect). Note that this is a
composite/illustrative curve — actual trajectories vary by country and by cognitive subdomain, with the decline most pronounced in
Sfluid/figural reasoning subtests in studies from Norway, Germany, Austria, Finland, France, and the US.
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The findings above offer valuable insight into the decline observed specifically in fluid reasoning ability.
Fluid reasoning is the capacity to solve new and unfamiliar problems, recognize patterns, establish
logical relationships, and engage in abstract reasoning without relying on previously learned knowledge
or experience. Recent research further indicates that fluid reasoning has weakened to a greater extent
than other cognitive subdomains.

One of the most concrete illustrations of this trend comes from a 2025 study examining the relationship
between brain electrophysiological responses and philosophical reasoning. Participants who received
artificial intelligence (Al) assistance while composing a philosophical essay exhibited lower brain
connectivity responses, whereas those who composed the text without Al assistance showed higher
alpha-band values and greater connectivity on EEG. Likewise, a 2025 survey- and interview-based study
involving 666 participants reported that individuals exhibiting Al dependency showed lower deep-
thinking ability. Studies reporting a reduction in creative potential, and an inability to return to prior

cognitive performance levels once Al use is reduced, are also among the emerging trends identified in
2025 and 2026.

Growth of Generative Al Usage and Adoption Over Time

| =—®@— Organizational GenAl adoption (McKinsey Global Survey)
-~ US adult GenAl usage, ages 18-64 (Federal Reserve Bank of St. Louis)
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New Concept: “Cognitive Obesity”

“Cognitive obesity” is a concept grounded in the logic of relating brain tissue mass to 1Q score. Although
brain tissue mass remains constant, the declining ratio of cognitive ability and functionality — much

like the metabolic disease of “obesity” — represents burdened executive functions and a slowed speed
of cognitive processing.

10
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Just as reduced physical activity gives rise to numerous health problems in the body, the underuse of the
brain’s cognitive functions will increasingly manifest as a range of brain-based impairments — foremost
among them weakened brain connectivity, reduced cognitive performance, and the triggering of
neurodegenerative diseases — which we will come to hear about with growing frequency through the
lens of “cognitive obesity.”

Moreover, whereas age-related cognitive decline between the ages of 30 and 60 has historically been
reported at a rate of 3 to 7 IQ points per decade, it is now almost impossible not to anticipate that this
rate may reach even higher levels of loss. The incidence of all conditions associated with the possible
functional and morphological weakening linked to underused brain tissue is likewise poised to rise
correspondingly.

“] Keep Forgetting!” — The Cognitive Obesity Correlation

The forgetfulness increasingly associated with digital exposure — “digital amnesia” — is not, in fact,
disease-based; rather, it arises from entrusting information to digital environments rather than retaining
it in memory. You cannot recall the name of your closest friend, and at times even that of a close relative.
This is not attributable to a failure to encode a sufficient “moment” associated with that person, but
rather to a slowing of the cognitive skill of information “retrieval.”

Digital Amnesia: Annual Scientific Production
(Confirmed data points only)
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In a world where weakening motor cortex activation, diminished premotor area activation, and the
movement-related supportive contributions to prefrontal function are declining at a rapid pace alongside
rising physical inactivity, the tendency to entrust the mind to digital devices — and to let artificial
intelligence solve our problems — appears set to confront us with a holistic form of obesity.

Protection Against Cognitive Obesity and Exercise

While cognitive functions such as generating solutions to unforeseen problems, as described above,
constitute a cognitive foundation embedded within many sporting activities, the cardiovascular and
neuronal activity that increases specifically during exercise produces a direct “revitalizing” effect within
brain centers, yielding positive effects in the acute phase. With repeated activity, cognitive adaptations
emerge, and — alongside metabolic and physiological well-being — the human body’s capacity to cope
with strain through more parasympathetically dominant responses will be further strengthened.

As exercise selection shifts toward the principle of multi-joint, multi-stimulus movement, a reduction in
repetitive, pre-recorded movement patterns in favor of unrecorded and novel movement forms — forms

that stimulate new connections within the brain — will be necessary.

“If the year-on-year progression of IQ over the past 20 years has stalled and begun to decline, and if this
rate has recently accelerated markedly, this constitutes a pandemic signal — a signal transmitted through
the loss of the very capacity for thought and cognition that makes us human. Exercise will occupy a
prominent place among the protective, decelerating factors against this pandemic.”

12
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Akillh Telefon Aracihigiyla Saglanan Lokal Titresimin Elin Sensorimotor Performansi
Uzerindeki Akut Etkileri

Acar, Ali Omer'; Parlak, Ece'; Ardi¢, Ezgi'; Farrokhnia, Tannaz'; Alioglu, Gokge Su’

'Acibadem Mehmet Ali Aydimlar Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve
Rehabilitasyon Anabilim Dali, aliomer.acar@acibadem.edu.tr

OZET

AMAC: Lokal vibrasyon, elin sensorimotor performansini etkileyebilen bir uyarim yontemi olmakla
birlikte, bu uygulamanin klinik ve ev temelli kullamim1 genellikle 6zel cihaz gereksinimi nedeniyle
sinirlidir. Bu ¢alismada, akilli telefonla uygulanan 80, 150 ve 220 Hz lokal vibrasyonun dominant el
fonksiyonu ve duyusal yanitlar1 tizerindeki akut etkileri incelendi.

YONTEM: Randomize, ii¢ kosullu ¢apraz tasarimda yiiriitilen galismaya 20 saglkli {iniversite
ogrencisi (12 kadin, 8 erkek; yas 22,1 yil) katildi. Katilimeilar {i¢ ayri oturumda randomize sirayla 80,
150 veya 220 Hz vibrasyon aldi. Uygulama yaklagik 5 dakika siirdii (45 saniye vibrasyon ve 15 saniye
dinlenme igeren bes dongii). Kavrama kuvveti, basing agri esigi, iki nokta diskriminasyonu ve Nelson
el reaksiyon testi uygulama oncesi ve sonrast degerlendirildi. Veriler dogrusal karma modellerle analiz
edildi.

BULGULAR: Frekans ve zaman etkilesimi hi¢bir degiskende anlamli degildi (tiimii p > 0,20). Kavrama
kuvveti ve basing agri esiginde akut degisim saptanmadi (p = 0,738 ve p = 0,462). Iki nokta
diskriminasyonu anlamli olarak iyilesti (ortalama 0,42 mm; p < 0,001) ve reaksiyon zamani kisaldi
(ortalama 0,014 s; p < 0,001). Frekans ana etkileri baz1 degiskenlerde anlamli olsa da akut degisim
frekansa bagl degildi.

SONUC: Akill telefon kaynakl kisa stireli lokal vibrasyon, saglikli geng erigkinlerde kuvvet veya agri
duyarliligimi degistirmeden taktil ayrim ve reaksiyon performansinda akut iyilesme ile iligkili bulundu.
Bu yaklasim, el rehabilitasyonunda diisiik maliyetli ve erisilebilir duyusal uyarim araci olarak
arastirllmaya degerdir.

Anahtar Kelimeler: Basing agr1 esigi, iki nokta diskriminasyonu, Kavrama kuvveti, Reaksiyon zamani,
Taktil uyarim
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Acute Effects of Smartphone-Delivered Local Vibration on Hand Sensorimotor
Performance

Acar, Ali Omer'; Parlak, Ece'; Ardi¢, Ezgi'; Farrokhnia, Tannaz'; Alioglu, Gokge Su’

'Department of Physiotherapy and Rehabilitation, Faculty of Health Sciences, Acibadem Mehmet Ali
Aydinlar University, aliomer.acar@acibadem.edu.tr

ABSTRACT

AIM: Local vibration is a stimulation method that may influence hand sensorimotor performance;
however, its clinical and home-based use is often limited by the need for specialized devices. This study
aimed to investigate the acute effects of smartphone-delivered local vibration at 80, 150, and 220 Hz on
dominant hand function and sensory responses.

METHOD: This randomized three condition crossover study included 20 healthy university students
(12 women, 8 men; mean age 22.1 years). Participants received 80, 150 or 220 Hz vibration in
randomized order across three sessions. Each application lasted approximately 5 minutes and consisted
of five cycles of 45 seconds of vibration and 15 seconds of rest. Grip strength, pressure pain threshold,
two-point discrimination and Nelson hand reaction test were assessed before and after each application.
Data were analyzed using linear mixed models.

RESULTS: The frequency and time interaction was not significant for any outcome (all p > 0.20). No
acute change was observed in grip strength or pressure pain threshold (p = 0.738 and p = 0.462). Two-
point discrimination improved significantly (mean 0.42 mm; p <0.001), and reaction time became faster
(mean 0.014 s; p <0.001). Although main effects of frequency were significant for some variables, acute
change was not frequency dependent.

CONCLUSION: Brief smartphone delivered local vibration was associated with acute improvements
in tactile discrimination and reaction performance without altering strength or pressure pain sensitivity
in healthy young adults. This approach deserves further investigation as a low cost and accessible
sensory stimulation tool for hand rehabilitation.

Keywords: Grip Strength, Pressure Pain Threshold, Reaction Time, Tactile Stimulation, Two Point
Discrimination
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Tiirk Kuliipleri Perspektifinden Basketbol Sampiyonlar Ligi iletisimi

Teleke, Sevsin!, Osman Tolga Togo’
"Marmara Universitesi, Saglik Bilimleri Enstitiisii, Istanbul, sevsinteleke@marun.edu.tr
*Marmara Universitesi, Spor Bilimleri Fakiiltesi, Istanbul

OZET

GIRIS VE AMAC: Uluslararasi kuliip miisabakalari, sportif rekabetin 6tesinde stratejik bir iletisim
alan1 olusturmaktadir. Bu arastrmanin amaci, Basketbol Sampiyonlar Ligi'nin (BCL) iletisim
faaliyetlerinin Tiirk kuliiplerinin iletisim stratejilerine, dijital gorliniirligiine ve kurumsal iletisim
kapasitesine katkilarini katilime1 deneyimleri {izerinden incelemektir.

YONTEM: Fenomenolojik desende yiiriitiilen arastirmada, amagcli érnekleme ile segilen ve alt1 Tiirk
basketbol kuliibiinde genel menajer, takim menajeri ve iletisim sorumlusu olarak gérev yapan on iki
katilimciyla yart yapilandirilmig goriismeler yapilmistir. Veriler, NVivo yazilimi destegiyle igerik
analizi ve tematik analiz yaklagimiyla ¢éziimlenmistir. Bildiride doktora tezinin ilk alti arastirma
sorusuna iligkin bulgular sunulmaktadir.

BULGULAR: Katilimcilar, uluslararasi miisabaka iletisimini marka degeri, goriiniirlilk, taraftar
etkilesimi, ekonomik katki ve kurumsal temsil boyutlariyla ¢ok boyutlu stratejik deger olarak
degerlendirmistir. BCL ile kuliipler arasindaki iligki; fikir aligverisi, ortak icerik iiretimi, koordinasyon
ve performans takibini igeren ¢ok katmanli ig birligi olarak 6ne ¢ikmistir. Kuliipler BCL igeriklerini
kurumsal imaj ve taraftar hassasiyetlerine gore segerek yeniden paylagsmakta; bdylece karsilikli
goriiniirliik saglayan dijital dolasim ag1 olugsmaktadir. Kuliip ici iletisim yapilar profesyonellesmekte,
ancak kurumsal kapasiteye gore farklilasmaktadir. BCL'in iletisim modeli dijital igerik, hikayelestirme
ve veri analitigi agisindan olumlu degerlendirilmis; yerel dil gesitliligi gelisime acik alan olarak
belirtilmistir.

SONUC: BCL iletisim faaliyetleri, Tiirk kuliiplerinde marka degeri, taraftar iligkileri, ekonomik katki
ve kurumsal iletisim kapasitesini destekleyen merkezi bir stratejik iletisim alamidir. Lig-kuliip iliskisi
karsilikli etkilesim ve is birligine dayanmaktadir.

Anahtar Kelimeler: Dijital iletisim, marka degeri, spor iletisimi, stratejik iletisim, taraftar etkilesimi
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Basketball Champions League Communication from the Perspective of Turkish Clubs

Teleke, Sevsin!, Osman Tolga Togo’
"Marmara University, Institute of Health Sciences, Istanbul, sevsinteleke@marun.edu.tr
*Marmara University, Sport Science Faculty, Istanbul

ABSTRACT

AIM: International club competitions constitute a strategic communication domain for sports clubs
beyond athletic rivalry. This study aimed to examine, through participants' experiences, how the
communication activities of the Basketball Champions League (BCL) contribute to the communication
strategies, digital visibility, and corporate communication capacity of Turkish basketball clubs.

METHOD: Designed as a phenomenological study, the research employed semi-structured interviews
with twelve participants selected through purposive sampling who served as general managers, team
managers, and communication officers at six Turkish basketball clubs. Data were analyzed using content
analysis and thematic analysis with NVivo software. This abstract presents findings from the first six
research questions of a broader doctoral study.

FINDING: Participants evaluated communication around international competitions as a
multidimensional strategic value encompassing brand equity, visibility, fan engagement, economic
contribution, and corporate representation. The relationship between the BCL and the clubs emerged as
a multilayered form of cooperation involving idea exchange, co-production of content, coordination,
and performance tracking. Clubs selectively reshare BCL content in line with their corporate image and
fan sensitivities, forming a digital circulation network that provides mutual visibility. Clubs' internal
communication structures are becoming more professional yet differ according to their corporate
capacity. The BCL communication model was generally evaluated positively for its digital content,
storytelling, and data analytics; areas for improvement, including greater local-language diversity, were
also noted.

CONCLUSION: BCL communication activities stand out as a central strategic communication domain
supporting brand equity, fan relations, economic contribution, and corporate communication capacity
for Turkish clubs. The league-club relationship rests on reciprocal interaction and collaboration.

Keywords: Brand equity, digital communication, fan engagement, sport communication, strategic
communication
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Universite Basketbol ve Voleybol Sporcularinda Test Temelli Yaralanma Riski
Degerlendirmesi ve Bireysellestirilmis Egzersiz Miidahalesi

ACAR, Ali Omer'; ULUKAN, Pinil'; SELIM, Nursen Nehir'; OZDEMIR, Sila'; TATAR, Melisa’;
MARANGOZ, Sel¢uk’
'Actbadem Mehmet Ali Aydinlar Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve Rehabilitasyon
Béliimii, Istanbul, Tiirkiye, aliomer.acar@acibadem.edu.tr
2Acibadem Mehmet Ali Aydinlar Universitesi, Saglik, Kiiltiir ve Spor Miidiirliigii, Istanbul, Tiirkiye

OZET
GIRIS VE AMAC: Universite takim sporcularinda yaralanmayla iliskili degistirilebilir 6zelliklerin
belirlenmesi, hedefe yonelik egzersizlerin planlanmasina katki saglayabilir. Bu ¢alismada basketbol ve
voleybol sporcularindaki yaralanma riski gostergeleri degerlendirildi ve sekiz haftalik test temelli
bireysellestirilmis egzersiz miidahalesi sonrasinda test sonuglarindaki degisimler incelendi.
YONTEM: Tek gruplu 6n test-son test calismasma 21 iiniversite sporcusu katildi; 17 sporcu son
degerlendirmeyi tamamladi. Alt Ekstremite Y Denge Testi, tek bacak sigrama testi, aktif diiz bacak
kaldirma testi, Kapali Kinetik Zincir Ust Ekstremite Stabilite Testi ve glenohumeral i¢ rotasyon defisiti
degerlendirildi. Belirlenen esik degerin altinda kalan sporculara ilgili teste 6zgii egzersizler sekiz hafta
boyunca haftada ii¢ giin uygulandi. Eslestirilmis veriler parametrik veya parametrik olmayan testlerle
analiz edildi; ¢ok kiigiik alt gruplar tanimlayici olarak sunuldu.
BULGULAR: Baslangicta en yiiksek risk gostergesi siklig1 Y Denge Testinde yilizde 81, glenohumeral
i¢ rotasyon defisitinde ylizde 76 ve iist ekstremite stabilite testinde yiizde 67 idi. Y Denge Testi kompozit
skoru sag tarafta 87,1'den 94,1'e, sol tarafta 88,1'den 94,4 yiikseldi (sirastyla p=0,017 ve p=0,018). Ust
ekstremite stabilite testi skoru 17,4'ten 21,6 dokunusa yiikseldi (p=0,001); 11 riskli sporcunun yedisi
esik degerin iizerine ¢iktt ve ters yonde gecis goriilmedi (p=0,016). Glenohumeral rotasyon
olgtimlerindeki degisimler anlamli degildi. Sigrama simetri indeksi dort sporcunun tamaminda artt1 ve
ticli yiizde 90 esigini gecti. Aktif diiz bacak kaldirma alt grubundaki iki sporcu da esik degerin {izerine
c¢ikti. Miidahaleye bagli advers olay saptanmadi.
SONUC: Test temelli bireysellestirilmis egzersiz miidahalesi, 6zellikle dinamik denge ve kapali zincir
iist ekstremite performansinda olumlu degisimlerle iliskiliydi. Kontrol grubu bulunmamasi ve kiiciik alt
gruplar nedeniyle sonuglar 6n bulgu olarak yorumlanmalidir.
Anahtar Kelimeler: Bireysellestirilmis egzersiz, dinamik denge, sporcu taramasi, iist ekstremite
stabilitesi, yaralanma riski
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Test-Based Injury Risk Assessment and Individualized Exercise Intervention in
University Basketball and Volleyball Athletes

ACAR, Ali Omer'; ULUKAN, Pinil'; SELIM, Nursen Nehir'; OZDEMIR, Sila'; TATAR, Melisa’;
MARANGOZ, Selguk’
'Department of Physiotherapy and Rehabilitation, Faculty of Health Sciences, Acibadem Mehmet Ali
Aydinlar University, Istanbul, Tiirkiye, aliomer.acar@acibadem.edu.tr
2Directorate of Health, Culture and Sports, Acibadem Mehmet Ali Aydinlar University, Istanbul, Tiirkiye

ABSTRACT
AIM: Identifying modifiable characteristics associated with injury in university team-sport athletes may
support targeted exercise planning. This study assessed injury risk indicators in basketball and volleyball
athletes and examined changes in test outcomes after an eight-week test-based individualized exercise
intervention.
METHOD: Twenty-one university athletes participated in this single-group pretest-posttest study, and
17 completed the post-intervention assessment. The Lower Quarter Y-Balance Test, single-leg hop-for-
distance test, active straight leg raise, Closed Kinetic Chain Upper Extremity Stability Test, and
glenohumeral internal rotation deficit were assessed. Athletes below the predefined threshold for a test
performed test-specific exercises three days per week for eight weeks. Paired data were analyzed using
parametric or nonparametric tests, while very small subgroups were summarized descriptively.
FINDINGS: At baseline, the prevalence of positive injury risk indicators was 81 percent for the Y-
Balance Test, 76 percent for glenohumeral internal rotation deficit, and 67 percent for the upper-
extremity stability test. The right Y-Balance composite score increased from 87.1 to 94.1 and the left
score from 88.1 to 94.4 (p=0.017 and p=0.018, respectively). The upper-extremity stability score
increased from 17.4 to 21.6 touches (p=0.001); seven of 11 initially positive athletes crossed the
threshold, with no reverse transition (p=0.016). Changes in glenohumeral rotation were not significant.
Hop symmetry improved in all four athletes, and three exceeded the 90 percent threshold. Both athletes
in the active straight leg raise subgroup crossed the predefined threshold. No intervention-related
adverse events were identified.
CONCLUSION: The test-based individualized exercise intervention was associated with favorable
changes, particularly in dynamic balance and closed-chain upper-extremity performance. The findings
should be interpreted as preliminary because of the uncontrolled design and small subgroups.
Keywords: Athlete screening, dynamic balance, individualized exercise, injury risk, upper-extremity
stability
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Zafer ve Yenilgi Karsisinda Uretilen Oz-Argiimanlar: McEnroe ve Borg

CALIKOGLU, Burcu Seher

‘Agn Ibrahim Cecen Universitesi, Agri, burcu.calikolgu@gmail.com

OZET

GIRIS VE AMAC: Bu ¢alisma; zafer ve yenilgi karsisinda, meshur lakaplariyla "Ates ve Buz" (‘Fire
and Ice') olarak bilinen, birbirine zit iki ikonik tenis efsanesi tarafindan sunulan argiimanlar (arguments
deployed) incelemeyi amaglamaktadir.

YONTEM: Caligmada tenis oyuncular1 McEnroe ve Borg’un zafer ve yenilgilere iliskin mag sonrast
aciklamalarindaki argiimantasyon kaliplar1 (argumentation patterns) incelenmekte ve kullandiklar
belirli gerekgelendirme tiirleri (types of justification) karsilastirilmaktadir. Nitel bir aragtirma tasarimi
(qualitative research design) kullanilarak, veriler dokiiman analizi (document analysis) yoluyla
toplanmigstir. Veriler, argiimantasyon analizi (argumentation analysis) kullanilarak degerlendirilmistir.
BULGULAR: Borg ve McEnroe'nun mag sonrasi tepkileri, performans algilarini belirleyen ve derinden
koklesmis biligsel yanhiliklar1 (cognitive biases) ac¢iga c¢ikarmaktadir. Bjorm Borg, kati bir
miikemmeliyetciligin (perfectionism) tetikledigi "ya hep ya hi¢" (all or nothing) mekanizmasiyla hareket
etmistir. Zafer kazandiginda, basarisimi i¢sel kontrole (internal control) baglamis; lizerindeki yogun
sampiyonluk baskisinin odaklanmasini en st diizeye c¢ikardigin1 ve seckin oyuncularin bu stresi
yoneterek kazandigimi belirtmistir. Ancak yenilgi aninda, miikkemmeliyetciligi kat1 bir 6zcli mantik

S

hatasina (rigid essentialist fallacy) doniigmiis ve "ikinciligin bir bagar1 olmadig1" inancina yol agmustir.
Bu biligsel dongii (cognitive loop) i¢inde basarisizlik, motivasyonunu tamamen tiiketerek anlamli ve
kademeli ilerlemeleri (incremental progress) gézden kagirmasina neden olmustur. Bu zihniyet ilk
baglardaki ivmesini hizlandirmis olsa da en nihayetinde ciddi bir psikolojik esneklik (psychological
flexibility) kaybina ve hizli bir tiikenmislige (burnout) yol agmistir. Buna karsilik John McEnroe nun
kariyeri, giidillenmis akil yiirlitme (motivated reasoning) ile beslenen digsallastirilmig bir "kurban
zihniyeti" (victim mentality) ile tanimlanmigtir. Zafer anlarinda McEnroe, 6fkenin rekabet¢i odagini
keskinlestiren birincil yakiti oldugunu iddia ederek "adrenalin argiimanimi" (adrenaline argument)
kullanmistir. Yenilgi anlarinda ise bu 6fke, spor federasyonlarinin ve hakemlerin kendisine kars1 aktif
olarak komplo kurdugunu savundugu bir "komplo argiimam" (conspiracy argument) aracilifiyla
disariya yonlendirilmistir. Bu biligsel karmasa (cognitive complex), McEnroe'nun sorumlulugu
tamamen kendisinin disina itmesine olanak tanimis ve "bu bana yapildi" ("it was done to me")
perspektifini beslemistir.

Her iki oyuncu tarafindan sergilenen farkli bilissel mekanizmalar (cognitive mechanisms), onlarin
profesyonel kariyer Omiirleri (career longevity) ve kariyer sonuglari iizerinde derin bir tezat
olusturmustur. Borg’un kati ve mutlak basar1 standardi, korttaki siiresini ciddi sekilde kisaltmustir.
Diinyada iki numara olmakla ilgilenmedigi felsefesine bagl kalan Borg, profesyonel tenisi 26 yas gibi
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son derece geng bir yasta birakmistir. Buna karsin McEnroe’nun basarisizligi 6tke ve suglama yoluyla
dissallagtirmasi, kisisel yetersizlik hissine karsi koruyucu bir psikolojik kalkan (protective psychological
shield) gorevi gormiistiir. Yenilginin duygusal yiikiinii digsal unsurlara yansitarak temel sportif
motivasyonunu korumus ve erken tiikenmisligin (burnout) oniine gegmistir. Sonug olarak McEnroe,
profesyonel tenis kariyerini Borg'dan dokuz yil daha uzun siire aktif olarak siirdiirmiis ve bu uzatilmig
donemde toplamda 65 sampiyonluk daha elde etmistir.

SONUC: Literatiirde, kazanma (basar1) ve kaybetme (basarisizlik) durumlarina iligskin atiflarin
birbirinden farklilastigma yénelik giiglii bir kan1 oldugu gdzlemlenmektedir. Oz-Hizmet Onyargist
(Self-Serving Bias) veya Yiikleme Teorisi (Attribution Theory) bunlardan en énemlileridir. Bu teoriler;
basarisizligin savunmaci (defensively) bir yaklasimla ele alindigini, basarin ise kendini tebrik eden
(self-congratulatory) bir bigcimde ig¢sellestirildigini varsaymaktadir. Ancak bu calisma bu ikiligi
sarsmakta; tek ve tutarli bir psikolojik mekanizmanin (psychological mechanism) bireylerin hem olumlu
hem de olumsuz sonuglart ayn1 mekanizmayla yonettigini savunmaktadir.

Anahtar Kelimeler: Oz-argiiman, zafer, yenilgi, McEnroe ve Borg

22

~ TURKIYE - TURKIYE ) = -
BE. M= TEF mumons K= B2 Rasm AFPA Qiovsr

TURKIVE TENISFEDERASYONY romireomms s FEDERASYONU

o ()
[TIIUNE CENTER (3)backup ¢ somemsuaes © ANOVATOR Wrer, i

ISTANBUL WWW.ICAPHS.ORG  [=]g5[w]
NeoTech @ X
Nisantas: Universitesi icaphs E



7" INTERNATIONAL CONGRESS of -~~~ www.icaphs.org 7t jcaphs

STHLETIC ,ﬂ
Performance aBery’ Es ISTansulL

& HEALTH IN SPORTS piLaTe
e conrFerence conFeRence msmm

i ATHLETIC PERFORMANCE & NUTRITION CONFERENCE rowered by P R

( y
iSTANBUL
N E\'V :ll\?ﬁ/r:[T{??”:'y / ﬂNIVERsﬁ%

Self-Arguments after the Victory and Defeat: Through the Lens of Tennis Players
McEnroe and Borg

CALIKOGLU, Burcu Seher
'Agr1 Ibrahim Cegen University, Agr, Tiirkiye, burcu.calikolgu@gmail.com

ABSTRACT

AIM: This study aims to examine the arguments deployed by two contrasting, iconic tennis legends—
famously dubbed "Fire and Ice"—in response to victory and defeat.

METHOD: The study examines the argumentation patterns in the post-match statements of tennis
players McEnroe and Borg regarding victories and defeats, comparing the specific types of justification
they employed. Utilizing a qualitative research design, data were collected through document analysis.
The data were then evaluated using argumentation analysis.

FINDING: The post-match reactions of Borg and McEnroe reveal deeply ingrained cognitive biases
that dictate their perception of performance. Bjorn Borg operated under an "all or nothing" mechanism
driven by rigid perfectionism. When victorious, he attributed his success to internal control, stating that
the massive championship pressure maximized his focus and that elite players win by managing this
stress. However, in defeat, his perfectionism transformed into a rigid essentialist fallacy, leading to the
belief that second place is not success. Within this cognitive loop, failure entirely drained his motivation,
causing him to overlook meaningful, incremental progress. While this mindset accelerated his initial
drive, it ultimately led to a severe loss of psychological flexibility and rapid burnout.

Conversely, John McEnroe’s career was defined by an externalized victim mentality fueled by motivated
reasoning. In moments of victory, McEnroe utilized the adrenaline argument, asserting that anger served
as his primary fuel to sharpen competitive focus. In moments of defeat, this anger was redirected
externally through a conspiracy argument, wherein he maintained that athletic federations and umpires
were actively sabotaging him. This cognitive complex allowed McEnroe to shift responsibility entirely
outside of himself, fostering an "it was done to me" perspective.

The divergent cognitive mechanisms employed by both players had a profound contrast on their
professional career longevity and outcomes. Borg’s rigid, absolute standard of success severely
truncated his time on the court. Adhering to the philosophy that he had no interest in being the number
two player in the world, Borg retired from professional tennis at the exceptionally young age of 26. In
contrast, McEnroe’s externalization of failure through anger and blame acted as a protective
psychological shield against personal inadequacy. By deflecting the emotional weight of defeat onto
external entities, he preserved his core athletic motivation and avoided early burnout. Consequently,
McEnroe actively continued his professional tennis career for nine years longer than Borg, ultimately
securing a total of 65 championships during that extended period.
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CONCLUSION: The literature shows a strong consensus that attributions regarding winning (success)
and losing (failure) differ from one another. Self-serving bias and attribution theory are the most
prominent examples of this. These theories posit that failure is handled defensively, while success is
internalized in a self-congratulatory manner. However, this study challenges this dichotomy, arguing
that a single, consistent psychological mechanism governs how individuals manage both positive and
negative outcomes through the exact same process.

Keywords: Self-argument, victory, defeat, McEnroe and Borg
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12 Haftahk HIIT Temelli Step Aerobik Antrenmaninin Fiziksel Performans ve
Algilanan Yorgunluk Uzerine Etkisi

Sevin¢ SERIN YAMAN!, Meltem OZAGIR?
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OZET

GIRIS VE AMAC: Yiiksek yogunluklu aralikli antrenman (HIIT), kisa siirede dnemli fizyolojik
uyumlar saglamasi nedeniyle son yillarda yaygin olarak tercih edilen egzersiz yontemlerinden biridir.
Bu aragtirmanin amaci, 19-23 yas araligindaki saglikli kadinlarda uygulanan 12 haftalik HIIT temelli
step aerobik antrenmaninin fiziksel performans ve algilanan yorgunluk {izerindeki etkilerini
incelemektir.

YONTEM: Arastirmaya yaslar1 19-23 arasinda degisen toplam 50 saglikli kadin géniillii katilmstir.
Katilimcilar rastgele yontemle deney (n=25) ve kontrol (n=25) gruplarina ayrilmistir. Deney grubu 12
hafta boyunca haftada ii¢ glin HIIT temelli step aerobik antrenmani, kontrol grubu ise aym siire ve
siklikta orta siddette geleneksel step aerobik antrenmani uygulamistir. Miidahale 6ncesi ve sonrasinda
Burpee Testi, Durarak Uzun Atlama Testi, Harvard Basamak Testi ve Chalder Yorgunluk Olgegi
uygulanmustir. Veriler iki yonlii karigik desen varyans analizi (Mixed ANOVA) ile analiz edilmistir.
BULGULAR: Analiz sonuglari, burpee performansinda grup x zaman etkilesiminin deney grubu lehine
anlamli oldugunu gostermistir (F=27,49; p<0,001). Harvard Basamak Testi, durarak uzun atlama,
fiziksel yorgunluk ve mental yorgunluk degiskenlerinde ise grup x zaman etkilesimi anlaml
bulunmamustir (p>0,05).

SONUC: On iki haftalik HIIT temelli step aerobik antrenmaninin, kadinlarda fonksiyonel performansin
gelistirilmesinde geleneksel orta siddette step aerobik antrenmanina kiyasla daha etkili oldugu
belirlenmistir. Bununla birlikte, kardiyorespiratuvar dayaniklilik, patlayici kuvvet ile fiziksel ve mental
yorgunluk diizeyleri acisindan iki antrenman yontemi arasinda anlamli bir farklilik bulunmamigtir. Bu
dogrultuda, HIIT temelli step aerobik antrenmaninin 6zellikle fonksiyonel performansin gelistirilmesine
yonelik egzersiz programlarinda etkili bir alternatif olarak degerlendirilebilecegi ve fitness
programlarina entegre edilebilecegi sonucuna ulagilmistir.

Anahtar Kelimeler: Algilanan yorgunluk, Burpee, Fiziksel performans, HIIT, Step aerobik.
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The Effects of 12-Week HIIT-Based Step Aerobics Training on Physical Performance
and Perceived Fatigue
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ABSTRACT

INTRODUCTION AND PURPOSE: High-intensity interval training (HIIT) has become a widely
preferred exercise method in recent years due to its ability to induce significant physiological adaptations
within a relatively short period. This study aimed to investigate the effects of a 12-week HIIT-based
step aerobics training program on physical performance and perceived fatigue in healthy women aged
19-23 years.

METHODS: A total of 50 healthy female volunteers aged 19-23 years participated in the study.
Participants were randomly assigned to an experimental group (n=25) or a control group (n=25). The
experimental group performed HIIT-based step aerobics training three days per week for 12 weeks,
while the control group performed traditional moderate-intensity step aerobics training with the same
duration and frequency. The Burpee Test, Standing Long Jump Test, Harvard Step Test, and Chalder
Fatigue Scale were administered before and after the intervention. The data were analyzed using a two-
way mixed-design analysis of variance (Mixed ANOVA).

RESULTS: The analysis revealed a significant group X time interaction for Burpee Test performance
in favor of the experimental group (F=27.49, p<0.001). However, no significant group X time
interactions were observed for the Harvard Step Test, standing long jump, physical fatigue, or mental
fatigue variables (p>0.05).

CONCLUSION: The 12-week HIIT-based step aerobics training program was more effective than
traditional moderate-intensity step aerobics training in improving functional performance in women.
However, no significant differences were found between the two training methods in terms of
cardiorespiratory endurance, explosive strength, or physical and mental fatigue levels. Accordingly,
HIIT-based step aerobics training may be considered an effective alternative for exercise programs
specifically designed to enhance functional performance and may be integrated into fitness programs.

Keywords: Burpee, HIIT, perceived fatigue, physical performance, step aerobics.
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Diizenli fiziksel aktivite, bireylerin fiziksel, fizyolojik ve psikososyal sagliklarinin korunmasi ve
gelistirilmesinde temel yasam aligkanliklarindan biri olarak kabul edilmektedir. Fiziksel aktivite
diizeyinin yetersiz olmasi; kardiyovaskiiler hastaliklar, obezite, tip 2 diyabet ve diger kronik
hastaliklarm goriilme riskini artiran 6nemli degistirilebilir faktorlerden biridir. Bu nedenle Diinya Saglik
Orgiitii (WHO), yetiskin bireylerin haftada en az 150-300 dakika orta siddette veya 75-150 dakika
yiiksek siddette aerobik fiziksel aktivite yapmalarini 6nermektedir (Bull ve dig., 2020). Diizenli
egzersizin kardiyorespiratuvar uygunlugu artirdigi, kas kuvveti ve dayamklihigm gelistirdigi, viicut
kompozisyonunu olumlu yonde etkiledigi ve yasam kalitesini yiikselttigi bir¢ok ¢aligmada ortaya
konmustur (Warburton ve Bredin, 2017).

Egzersiz bilimlerinde son yillarda, daha kisa siirede yiiksek diizeyde fizyolojik uyum saglayabilen
antrenman yontemlerine yonelik ilgi belirgin bicimde artmistir. Bu yontemlerden biri olan yiiksek
yogunluklu aralikli antrenman (High-Intensity Interval Training; HIIT), kisa siireli yiiksek yogunluklu
egzersiz periyotlarmin aktif veya pasif toparlanma donemleriyle doniisiimlii olarak uygulanmasina
dayanan bir antrenman modelidir (Gibala ve dig., 2012). Geleneksel siirekli dayaniklilik egzersizlerine
kiyasla daha kisa slirede uygulanabilmesi ve benzer ya da daha dstiin fizyolojik kazanmimlar
saglayabilmesi nedeniyle HIIT, hem sporcularda hem de fiziksel olarak aktif veya sedanter bireylerde
yaygin olarak kullanilmaktadir (Weston ve dig. 2014). HIIT uygulamalarinin maksimal oksijen tiiketimi
(VOamax), kardiyorespiratuvar dayaniklilik, glikoz metabolizmasi, insiilin duyarlilig1 ve mitokondriyal
adaptasyonlar iizerinde olumlu etkiler olusturdugu bildirilmektedir (MacInnis ve Gibala, 2017). Ayrica
yiikksek yogunluklu aralikli antrenmanlarin kas kuvveti, anaerobik performans ve ndromiiskiiler
fonksiyonlarda anlamli gelismeler sagladigi da gosterilmistir (Milanovi¢ ve dig., 2015). Zaman
acisindan verimli olmasi, HIIT’i diizenli egzersiz yapmaya yeterli zamani olmayan bireyler i¢in
uygulanabilir bir secenek haline getirmektedir (Viana ve dig., 2019). HIIT'in olusturdugu fizyolojik
adaptasyonlar, yalnizca egzersiz yogunlugu ve yiiklenme siiresiyle degil, aynm1 zamanda kullanilan
egzersiz modalitesiyle de iligkilidir. Bu nedenle son yillarda HIIT prensipleri; kosu ve bisiklet gibi
geleneksel aerobik uygulamalarin yani sira fonksiyonel egzersizler, viicut agirligi egzersizleri ve ¢ok
bilesenli antrenman modellerine de uyarlanmig, bdylece farkli hedef gruplara yonelik alternatif
antrenman yaklasimlart gelistirilmistir (Buchheit ve Laursen, 2013; Feito ve dig., 2018). Bu
uygulamalardan biri olan step aerobik; ritmik miizik esliginde, belirli yiikseklikteki bir platform
iizerinde gerceklestirilen dinamik hareketlerden olusan aerobik egzersiz tiiriidiir. Step aerobik
egzersizlerinin kardiyorespiratuvar dayanikliligi artirdigi, alt ekstremite kas kuvvetini gelistirdigi,
koordinasyon ve denge performansim iyilestirdigi bildirilmektedir (Williford ve dig., 1998). Bunun
yaninda miizik esliginde gergeklestirilen grup egzersizlerinin motivasyonu ve egzersize devamliligi
destekledigi, bireylerin egzersizden aldiklan keyfi artirdigi da belirtilmektedir (ACSM, 2022).
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Step aerobik uygulamalarinin HIIT prensipleriyle birlestirilmesi, aerobik ve anaerobik enerji
sistemlerinin es zamanli olarak uyarilmasina olanak saglayarak fiziksel performansin farklh
bilesenlerinde daha kapsamli gelismeler olusturabilecek bir yaklasim olarak degerlendirilmektedir
(Buchheit ve Laursen, 2013). Ozellikle geng yetiskinlerde yiiksek yogunluklu interval uygulamalarinin,
alt ekstremite kuvveti, kardiyorespiratuvar dayaniklilik ve fonksiyonel performans gostergelerinde
anlamli gelismeler saglayabilecegi diisiiniilmektedir. Fiziksel performans; kas kuvveti, patlayici giig,
kas dayaniklilig1, denge, koordinasyon ve kardiyorespiratuvar dayaniklilik gibi birbiriyle iliskili birgok
bilesenden olusan ¢ok boyutlu bir yapidir (Bompa ve Buzzichelli, 2019). Bu bilesenlerde meydana gelen
gelismeler yalnizca sportif performansin artirilmasi agisindan degil, ayn1 zamanda giinliik yasam
aktivitelerinin daha etkin yerine getirilmesi ve yaralanma riskinin azaltilmasi bakimindan da 6nem
tagimaktadir (Behm ve dig., 2021). Bununla birlikte yogun egzersiz programlarinin olusturdugu fiziksel
ve zihinsel yorgunlugun izlenmesi, antrenman yiikiiniin dogru planlanmasi ve performans gelisiminin
stirdiiriilebilirligi agisindan 6nemli bir degerlendirme alanidir. Yorgunluk, bireyin fiziksel veya zihinsel
gorevleri yerine getirme kapasitesinde azalma ile karakterize edilen ¢ok boyutlu bir durumdur. Egzersiz
kaynakli yorgunlugun uygun bi¢imde degerlendirilmesi, asir1 yiikklenmenin dnlenmesi ve antrenman
programlarinin bireysellestirilmesi agisindan dnem tagimaktadir. Bu amagla yaygin olarak kullanilan
Chalder Yorgunluk Olgegi, fiziksel ve zihinsel yorgunlugu birlikte degerlendiren, gegerlik ve
giivenirligi kanitlanmig bir 6z bildirim 6l¢egidir (Chalder ve dig., 1993). Egzersiz miidahalelerinin
yalnizca performans gostergeleri degil, yorgunluk diizeyi iizerindeki etkilerinin de birlikte incelenmesi,
antrenman programlarimin biitiinciil olarak degerlendirilmesine katki saglamaktadir.

Literatiirde HIITin farkli egzersiz modaliteleri {izerindeki etkilerini inceleyen ¢ok sayida arastirma
bulunmasina karsin, HIIT prensipleriyle yapilandirilmis step aerobik uygulamalarmin geng
yetigkinlerde fiziksel performans ve algilanan yorgunluk iizerindeki etkilerini degerlendiren kontrollii
deneysel c¢alismalarin smirlt oldugu goriilmektedir. Bu arastirmanin amaci, 19-23 yas araligindaki
bireylerde uygulanan 12 haftalik HIIT temelli step aerobik antrenman programimin fiziksel performans
ve algilanan yorgunluk diizeyi tizerindeki etkilerini incelemektir. Arastirma sonucunda elde edilecek
bulgularin, step aerobik temelli egzersiz programlarimin planlanmasina ve spor bilimleri alanindaki
uygulamalara bilimsel katki saglayacag: diigiiniilmektedir.

YONTEM

Arastirma Modeli

Bu aragtirma, 19-23 yas araligindaki bireylerde uygulanan 12 haftalik yiiksek yogunluklu aralikli
antrenman (HIIT) temelli step aerobik antrenmaninin fiziksel performans ve algilanan yorgunluk diizeyi

iizerindeki etkilerini incelemek amaciyla 6n test-son test kontrol gruplu randomize deneysel arastirma
modeli kullanilarak yiiriitilmistiir.
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Fiziksel performans; Burpee Testi, Durarak Uzun Atlama Testi ve Harvard Step Testi ile
degerlendirilirken, algilanan yorgunluk diizeyi Chalder Yorgunluk 6l¢egi kullanilarak belirlenmistir.
Deney grubundaki katilimeilar 12 hafta boyunca haftada {i¢ glin HIIT temelli step aerobik antrenmant
uygularken, kontrol grubundaki katilimeilar ayni siire ve siklikta geleneksel (orta siddetli) step aerobik
antrenmani gerceklestirmistir. Boylece her iki grup i¢in antrenman stiresi, sikligi, uygulama ortami ve
egitmen ayn kalmis; yalnizca egzersiz yogunlugu ve uygulama yontemi farklilastirilmistir. Miidahale
oncesinde tim katilimcilara 6n test Olglimleri uygulanmig, 12 haftalik antrenman programinin
tamamlanmasmin ardindan ayni Ol¢lim protokolleri kullanilarak son test degerlendirmeleri
gerceklestirilmistir. On test ve son test sonuclari karsilastirilarak HIIT temelli step aerobik
antrenmaninin fiziksel performans ve algilanan yorgunluk diizeyi iizerindeki etkisi degerlendirilmistir.
Tiim 6l¢iimler ayn1 arastirmacilar tarafindan, benzer gevresel kosullarda ve standart test protokollerine
uygun olarak gergeklestirilmis.

Katilmeilar

Arasgtirmanin katilimcilarmi, 19-23 yas aralifinda bulunan saglikli ve goniilli toplam 50 kadin
olusturmustur. Orneklem biiyiikliigiiniin belirlenmesinde G*Power 3.1 yazilimindan yararlanilmis ve
analizde a = 0,05 anlamlilik diizeyi ile d = 0,80 etki biiyiikliigii esas alinmistir. Aragtirmanin nihai
orneklemi deney grubunda 25, kontrol grubunda 25 olmak tizere toplam 50 katilimcidan olugmustur.
Katilmcilar deney (n = 25) ve kontrol (n = 25) gruplarina ayrnlmistir. Arastirmaya dahil edilme
kriterleri; 19-23 yas arasinda olmak, herhangi bir kardiyovaskiiler, metabolik, nérolojik veya ortopedik
hastaliginin bulunmamasi, fiziksel aktivite yapmaya engel bir saglik sorununun olmamasi ve arastirma
stiresince planlanan egzersiz programina diizenli katilim saglayabilecek durumda olmaktir. Aragtirmaya
katilmay1 kabul eden bireylerden Bilgilendirilmis Géniillii Olur Formu alinmistir. Arastirma, Istanbul
Gelisim Universitesi Etik Kurulu’nun 06.08.2026 tarihli ve 2026-09 sayili karar1 dogrultusunda etik
acidan uygun bulunmustur.

Veri Toplama Araclan

Tiim Sl¢timler antrenman programi baslamadan 6nce (6n test) ve 12 haftalik miidahale programinin
tamamlanmasmin ardindan (son test) aymi arastirmacilar tarafindan, benzer ¢evresel kosullarda ve
standart test protokollerine uygun olarak gergeklestirilmistir. Olciimler 6ncesinde katilimcilara test
prosediirleri ayrintili olarak agiklanmig ve testlere baglamadan once standartlagtirilmis 10 dakikalik
1sinma uygulanmistir.

Boy, Viicut Agirhg Ol¢iimii

Boy uzunlugu, kisiler stadiometreye dayali, ayaklar bitisik, bas frankfort diizlemdeyken hassasiyeti = 1
cm olan SEKA 202 marka stadiometre ile viicut agirligi ise hassaslik derecesi 0,1 kg olan elektronik
baskiille Sl¢lilmiistiir.

Fiziksel Uygunluk Diizeyi

Burpee Testi

Katilimcilarin fonksiyonel fiziksel uygunluk diizeylerini degerlendirmek amaciyla 3 Dakikalik Burpee
Testi uygulanmustir.
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Burpee testi, ¢cok eklemli ve tiim viicudu igeren yapisi nedeniyle alt ve iist ekstremite kas dayanikliligi,
kardiyorespiratuvar uygunluk ve genel fonksiyonel kapasitenin degerlendirilmesinde kullanilan pratik
saha testlerinden biridir (Podstawski ve dig., 2019; Podstawski ve dig., 2020). Test sirasinda
katilimcilardan {i¢ dakika boyunca dogru teknikle miimkiin olan en fazla burpee tekrarini tamamlamalar
istenmistir. Tamamlanan tekrar sayisi performans skoru olarak kaydedilmistir. Burpee testi, ¢omelme,
geri tekme ve plank gibi hareketleri igerir. Siireye bagh olarak, 3 dakikalik test (3MBT) siiresince,
katilimcilarin miimkiin olan en yiiksek sayida dongiiyli tamamlamalar istenir. (Podstawski, Kasietzuk,
Boraczynski, Boraczynski ve Choszcz, 2013).

Patlayic1 Kuvvet

Durarak Uzun Atlama Testi

Alt ekstremite patlayici kuvvetinin degerlendirilmesi amaciyla durarak uzun atlama testi uygulanmistir.
Katilimcilar baslangi¢ ¢izgisinin gerisinde ayaklar omuz genigliginde acik olacak sekilde pozisyon
almis, ¢ift ayak sigrayarak ulasabildikleri en uzak mesafeye atlamistir. Olgiim, baslangic ¢izgisi ile
topugun zemine ilk temas ettigi nokta arasindaki mesafe santimetre cinsinden kaydedilmistir. Her
katilimciya iki deneme hakki verilmis ve en iyi derece analizlerde kullanilmistir. Durarak uzun atlama
testi, alt ekstremite patlayicit kuvvetinin degerlendirilmesinde yiiksek gecerlik ve giivenirlige sahip
yaygin bir saha testidir (Markovic ve dig. 2004).

Kardiyorespiratuvar Dayamkhhk

Harvard Basamak Testi

Katilimcilarin kardiyorespiratuvar dayaniklilik diizeylerini degerlendirmek amaciyla Harvard Basamak
Testi uygulanmistir. Test, kadin katilimeilar igin uygun olan 40 cm yiiksekliginde bir basamak
kullanilarak gerceklestirilmistir. Katilimcilar, 120 atim/dakika (30 basamak dongiisii/dakika) hizina
ayarlanmig bir metronom esliginde 5 dakika boyunca standart ¢ikis—inis ritmini siirdiirmeleri istenmistir.
Test tamamlandiktan sonra toparlanma nabizlari 1-1,5., 2-2,5. ve 3-3,5. dakikalar arasinda 30 saniyelik
periyotlar halinde &l¢iilmiis ve elde edilen degerler kullanilarak Fiziksel Uygunluk Indeksi (PFI)
hesaplanmistir. Yiiksek PFI degerleri daha iyi kardiyorespiratuvar dayaniklilig1 gostermektedir (ACSM,
2021). Elde edilen degerler kullanilarak Fiziksel Uygunluk Indeksi asagidaki formiil ile hesaplanmustir:

PFI = [Test siiresi (sn) x 100] /[2 x (P1 + P2 + P3)]

Burada P1, P2 ve P3, sirasiyla toparlanmanin 1-1,5., 2-2,5. ve 3-3,5. dakikalar arasinda 6lgiilen 30
saniyelik nabiz sayisini ifade etmektedir. Yiiksek PFI degeri, daha iyi kardiyorespiratuvar dayaniklilik
diizeyini gostermektedir (ACSM, 2022).

Chalder Yorgunluk Olcegi

Katilmcilarin fiziksel ve zihinsel yorgunluk diizeylerinin degerlendirilmesinde Chalder Yorgunluk
Olgegi (CFQ-11) kullamlmistir. Olgek, yedi fiziksel ve dort zihinsel olmak iizere toplam 11 maddeden
olusmaktadir. Katilimcilar her maddeyi son donemde hissettikleri yorgunluk durumuna goére dort
dereceli Likert tipi 6lgek lizerinden yanitlamaktadir.
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Yiiksek puanlar daha yiiksek yorgunluk diizeyini gdstermektedir. Chalder Yorgunluk Olcegi, fiziksel ve
zihinsel yorgunlugu birlikte degerlendiren, farkli yas gruplarinda gecerlik ve giivenirligi gosterilmis
yaygin bir 6z bildirim 6l¢egidir (Chalder et al., 1993; Jackson, 2015).

HIIT Temelli Step Aerobik Antrenman Protokolii

Deney grubunda yer alan katilimcilar, 12 hafta boyunca haftada ii¢ giin yliksek yogunluklu aralikli
antrenman (High-Intensity Interval Training; HIIT) temelli step aerobik programina katilmistir. Kontrol
grubundaki katilimcilar ise ayn siire ve siklikta geleneksel step aerobik antrenmani uygulamistir. Tiim
antrenmanlar ayni1 egitmen tarafindan, aym1 spor salonunda ve benzer cevresel kosullarda
gerceklestirilmistir. Antrenman programi baslamadan 6nce tiim katilimcilara temel step aerobik
hareketleri uygulamali olarak gosterilmis ve dogru teknik konusunda bilgilendirme yapilmistir. Program
stiresince 20 cm yiiksekliginde step platformu kullanilmig, egzersizler ritmik miizik esliginde
uygulanmigtir. Miizik temposu ilk dort haftada 130-135 BPM, ikinci dort haftada 135-145 BPM ve son
dort haftada 145—155 BPM olacak sekilde kademeli olarak artirllmigtir. Her antrenman seansi yaklagik
45—-60 dakika stirmiis ve 10 dakikalik 1sinma, 20-30 dakikalik ana bolim ve 5-10 dakikalik soguma
olmak iizere li¢c bolimden olusmustur. Deney grubunda ana bolim, 30 saniye yliksek yogunluklu
calisma ve 30 saniye aktif dinlenmeden olusan HIIT protokolii ile uygulanmistir. Aktif dinlenme
dénemlerinde diisiik tempolu step ylirliylisii gerceklestirilmistir. Kontrol grubunda ise ayni siire boyunca
ara dinlenme uygulanmaksizin orta siddette, siirekli step acrobik egzersizi yaptirilmistir. Her iki grupta
da basic step, V-step, knee lift, hamstring curl, side step ve over-the-top gibi temel step hareketleri
kullanilmistir. Deney grubunda hareket kombinasyonlar1 ve antrenman yogunlugu haftalar ilerledikce
kademeli olarak artirilirken, kontrol grubunda hareketler sabit tempoda ve orta siddette siirdiiriilmiistiir.
Antrenmanlarin ardindan katilimcilarin fiziksel ve zihinsel yorgunluk diizeyleri Chalder Yorgunluk
Olgegi kullanilarak miidahale dncesinde (6n test) ve 12 haftalik antrenman programmin sonunda (son
test) degerlendirilmistir (Chalder ve dig., 1993).

Tablo 1. HIIT Temelli Step Aerobik Antrenman Programi

Hafta Seans/ Isinma Ana Boliim (HIIT) Soguma Miizik Temposu
Hafta (BPM)
1-2 3 10 dk 20 x (30 sn ¢aligma + 30 sn aktif dinlenme) 10 dk 130-135
34 3 10 dk 22 x (30 sn calisma + 30 sn aktif dinlenme) 10 dk 135-140
5-6 3 10 dk 24 x (30 sn calisma + 30 sn aktif dinlenme) 10 dk 140-145
7-8 3 10 dk 26 % (30 sn calisma + 30 sn aktif dinlenme) 10 dk 145
9-10 3 10 dk 28 % (30 sn calisma + 30 sn aktif dinlenme) 10 dk 145-150
11-12 3 10 dk 30 x (30 sn calisma + 30 sn aktif dinlenme) 10 dk 150-155

Istatistiksel Analiz

Verilerin normal dagilimi i¢in Shapiro—Wilk testi ile carpiklik ve basiklik katsayilar1 birlikte
incelenmistir. Analizlerde uygulanacak istatistiksel yontemler, normallik degerlendirmesi sonuglari
dikkate alinarak belirlenmistir.
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Her bir sonug degiskeni (ayakta uzun atlama, burpee testi, Harvard Adim Testi toparlanma indeksi ve
Chalder Yorgunluk Olgegi puani), gruplar arasi faktdr olarak Grup (deney/kontrol) ve grup igi faktor
olarak Zaman (6n test/son test) ile iki yonlii karma tasarimli ANOVA kullanilarak ayr ayr analiz edildi.
Coklu birincil sonuglardan kaynaklanan Tip I hatay1 kontrol etmek i¢in Holm-Bonferroni diizeltmesi
uygulandi. Etki biiytikliikleri kismi eta kare (1?) olarak rapor edildi. Dort temel sonug degiskeni ayr ayri
analiz edildiginden, Tip I hatas1 yapma toplam olasilig1 oranimi kontrol etmek i¢in Holm-Bonferroni
diizeltmesi uygulandi. Istatistiksel anlamhlik, ayarlanns ardisik anlamlilik esikleri kullanilarak
belirlendi. Istatistiksel anlamlilik diizeyi p < 0,05 olarak kabul edilmistir.

BULGULAR
Tablo 2. Katilimcilarin tanimlayici 6zellikleri
Degisken Deney (n=25) Kontrol (n=25)
Ort£SS Ort+SS
Yas (v1l) 21,08+ 1,17 20,92 1,13
Boy (cm) 170,1+£7,0 172,7+6,9
Viicut agirh@ (kg) 66,1 £9,2 68,5 8,9

n = Katilimer sayisi; Ort. = Ortalama; SS = Standart sapma
Deney grubunun yas ortalamasi 21,08+1,17 yil, boy uzunlugu 170,1£7,0 cm ve viicut agirhigi 66,1+9,2
kg olarak belirlenmistir. Kontrol grubunda ise yas ortalamasi1 20,92+1,13 yil, boy uzunlugu 172,7+6,9

cm ve viicut agirhigi 68,5+8,9 kg olarak bulunmustur.

Tablo 3. Deney ve kontrol gruplarinin 6n test ve son test 6l¢iimlerine iligkin tanimlayicr istatistikleri

Degisken Grup On Test Ort = SS Son Test Ort + SS
Buroee Deney 11,48+ 1,93 16,24+ 3,80
urp Kontrol 13,84+ 2,80 14,96+ 3,33
.. Deney 15,44+ 3,83 12,32+ 3,10
Fiziksel Yorgunluk Kontrol 16,52+ 3,92 15,92+ 4,07
Deney 7,84+ 2,99 6,76+ 2,42
Mental Yorgunluk Kontrol  7.92+ 2,30 8,28 2,60
, Deney 76,4+ 12,9 79.2+ 10,15
Harvard Basamak Testi Kontrol 70,96+ 17,05 77,4+ 12,65
Deney 226,84+ 28,4 230,32+ 25,01
Durarak Uzun Atlama (cm) Kontrol 206,44+ 23,79 201,08+ 25,70

Ort. = Ortalama; SS = Standart sapma

Tablo 1 incelendiginde, deney grubunda burpee performansinin 11,48+1,93'ten 16,24+3,80'e, Harvard
Basamak Testi toparlanma indeksinin 76,4+12,9'dan 79,2+10,15'e ve durarak uzun atlama
performansinin 226,84+28,4 cm'den 230,32+25,01 cm'ye yiikseldigi goriilmektedir. Ayni grupta fiziksel
yorgunluk puani 15,44+3,83'ten 12,32+3,10'a, mental yorgunluk puani ise 7,8442,99'dan 6,76+2,42'ye
diismiistiir. Kontrol grubunda ise burpee performansi 13,84+2,80'den 14,96+3,33'e yiikselirken, fiziksel
yorgunluk puam 16,52+3,92'den 15,92+4,07'ye azalmig, mental yorgunluk puani 7,92+2,30'dan
8,28+2,60'a yiikselmis, Harvard Basamak Testi toparlanma indeksi 70,96+17,05'ten 77,4+12,65'e
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artmig ve durarak uzun atlama performansi 206,44+23,79 cm'den 201,08+25,70 cm'ye
diigmiistiir.

Tablo 4. Deney ve kontrol gruplarinin 6n test ve son test 6l¢iimlerine iliskin karigik desen varyans
analizi (Mixed ANOVA) sonuglari

Grup Zaman Grup x Holm
Degisken Etkisi p n’p Etkisi p n’p Zaman P Diizeltilmi
F(1,48) F(1,48) F(1,48) $P

Burpee 0,47 0,49 0,009 71,73 0,001 0,59 27,49 0;20 0.97
Fiziksel 0,00 .
Yorgumluk 11,61 T 0,194 5,29 0,02 0,09 2,43 0,12 0.09
Mental 2,72 0,10 0,053 0,43 0,51 0,008 1,71 0,19 0.97
Yorgunluk
Harvard
Basamak 0,06 1,72 0,195 3,14 0,08 0,06 0,49 0,48 0.503
Testi
Durarak 17,84 0,00 0,27 4,93 0,03 0,09 0,11 0,75 0,59
Uzun Atlama 1

F = F istatistigi; p = istatistiksel anlamlilik diizeyi; np* = kismi eta kare etki biiyiikliigii. Istatistiksel anlamhlik diizeyi p < 0,05 olarak kabul edilmistir.

Durarak uzun atlama performansma iliskin iki yonlii karisik desenli ANOVA sonuglari, grup ana
etkisinin anlamli oldugunu gostermistir, F = 17.83, p <.001, n’p = .271. Ayrica zaman ana etkisi de
anlamli bulunmustur, F= 4.93, p = .031, n?*p = .093. Buna karsin grup x zaman etkilesimi anlaml
degildir, £=0.10, p =.752, n*p = .002. Burpee performansi agisindan Grup x Zaman etkilesimi anlaml
bulunmustur, F=27.49, p<.001, n*p=.36. Bu sonug, deney grubundaki degisimin kontrol grubuna gore
anlamli diizeyde daha fazla oldugunu gostermektedir.
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Sekil 1. Deney ve kontrol gruplarinin 6n test ve son test dlgiimlerine iligkin degiskenlerin ortalama
degerleri
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Bu ¢aligsmada 12 hafta boyunca uygulanan HIIT temelli step aerobik antrenmaninin, gen¢ kadinlarda
fiziksel performans ve algilanan yorgunluk iizerindeki etkileri incelenmistir. Elde edilen sonuglar,
antrenman programinin etkisinin degerlendirilen degiskene gore farklilagtigini gostermistir. En belirgin
degisim burpee performansinda ortaya ¢ikmis ve deney grubundaki gelisim kontrol grubuna gore
anlamli diizeyde daha yiiksek bulunmustur. Buna karsilik Harvard Basamak Testi toparlanma indeksi,
durarak uzun atlama, fiziksel yorgunluk ve mental yorgunluk degiskenlerinde grup X zaman etkilesimi
anlamli diizeye ulasmamigtir. Bu sonuglar, HIIT temelli bir egzersiz programinin genel olarak biitiin
fiziksel uygunluk bilesenlerinde ayni biiylikliikte bir gelisim olusturmasinin beklenmemesi gerektigini
ve ortaya c¢ikan adaptasyonlarin uygulanan egzersizin niteligi ile olglilen performans 6zelliginin
birbirleriyle olan uyumundan etkilenebilecegini diisindiirmektedir.

Caligmanin en 6nemli bulgusu burpee performansinda elde edilmistir. Deney grubunda ii¢ dakikalik
burpee tekrar sayis1 11,48 £ 1,93'ten 16,24 + 3,80'e yiikselirken, kontrol grubunda 13,84 + 2,80'den
14,96 + 3,33'e smurl bir artis meydana gelmistir. Gruplarin zaman igerisindeki degisimleri arasindaki
farkin anlamli olmasi (F = 27,49; p < 0,001), uygulanan HIIT temelli step aerobik programinin burpee
performansinda geleneksel orta siddette step aerobik programindan daha etkili oldugunu gostermektedir.
Uc dakikalik burpee testi, kisa siire icerisinde tekrarlanan tiim viicut hareketlerini siirdiirme becerisini
degerlendirmekte ve bu yoniiyle yalnizca tek bir kas grubunun kapasitesinden ziyade birden fazla
fiziksel oOzelligin birlikte kullanilmasini gerektirmektedir. Podstawski ve ark. (2019) tarafindan
gelistirilen standartlar da testin yiiksek yogunluklu motor performansin degerlendirilmesinde
kullanilabilecegini gostermektedir. Burpee performansindaki belirgin gelisimin, uygulanan antrenman
programinin yapisiyla iligkili olmasi miimkiindiir. Deney grubunda antrenmanin ana bdliimiiniin
tekrarlanan ¢alisma ve aktif toparlanma doénemlerinden olusturulmasi, katilimcilarin kisa siireli yiiksek
eforlan birden fazla kez gergeklestirme ve bu eforlar arasinda toparlanarak yeniden ¢aligmaya devam
etme becerilerini gelistirmis olabilir. HIIT uygulamalarinin, egzersiz hacmi gorece diisiik tutulsa dahi,
iskelet kasinin metabolik kontrolii ve oksidatif kapasitesi ile iliskili adaptasyonlar olusturabildigi
bildirilmektedir (Gibala ve ark., 2012). Bu tiir adaptasyonlarin yaninda, ayni hareket kaliplarinin diizenli
olarak tekrarlanmas1 hareket koordinasyonunun ve egzersiz sirasinda enerjinin daha etkin
kullanilmasinin gelismesine de katkida bulunabilir. Dolayisiyla ¢alismamizda goézlenen burpee
performans1 artisi, yalnmizca kardiyorespiratuvar bir gelisimle agiklanmamali; metabolik kapasite,
tekrarli kas ¢aligmasina tolerans ve hareket becerisindeki olasi gelismelerin birlikte degerlendirilmesiyle
ele alinmalidir. Bununla birlikte, ¢alismamizda bu mekanizmalar dogrudan o&lgiilmediginden, sz
konusu agiklamalar olas1i mekanizmalar olarak degerlendirilmelidir.
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Burpee sonucunun aksine, Harvard Basamak Testi toparlanma indeksinde gruplar arasinda anlaml bir
farklilik ortaya ¢ikmamistir. Her iki grupta da son test degerlerinin ylikselmesi, diizenli step aerobik
uygulamasimin kardiyorespiratuvar uygunluk iizerinde olumlu bir degisim olusturabilecegini
diisiindiirmektedir. Ancak grup x zaman etkilesiminin anlamli olmamasi, HIIT temelli uygulamanin orta
siddetteki siirekli step aerobik uygulamasina gore bu degisken acisindan ek bir iistlinliik olusturdugunu
sOylemeye olanak vermemektedir. Bu sonug, HIIT ve siirekli dayaniklilik egzersizlerini karsilastiran
caligmalarin genel sonuglartyla biitliniiyle ¢elismemektedir. Milanovi¢ ve ark. (2015), saglikli geng ve
orta yash yetigkinlerde HIIT ile siirekli dayaniklilik antrenmaninin VO:max {izerindeki etkilerini
karsilagtiran meta-analizde, her iki yontemin de kardiyorespiratuvar uygunlugun gelistirilmesinde etkili
olabildigini bildirmistir. Benzer sekilde Batacan ve ark. (2017), HIIT'in kardiyometabolik saglik
gostergeleri lizerinde olumlu etkileri oldugunu, ancak sonuclarin miidahale ozelliklerine gore
degisebildigini ortaya koymustur. Calismamizda iki grubun kardiyorespiratuvar sonuglarinin
birbirinden ayrilmamis olmas1 bu nedenle, HIIT'in etkisiz oldugunu degil, kullanilan iki farkli step
aerobik yaklasiminin 12 haftalik siire¢ sonunda benzer diizeyde bir kardiyorespiratuvar uyaran
olusturmus olabilecegini diigiindiirmektedir.

Burada kullanilan 6l¢lim yonteminin de dikkate alinmasi gerekmektedir. Harvard Basamak Testi,
kardiyorespiratuvar uygunlugu dogrudan gaz degisimi veya VO.max Ol¢limiiyle belirlemek yerine
egzersiz sonrasindaki toparlanma yanitindan yararlanan bir saha testidir. Testin temel yaklagimi
Brouha'nin gelistirdigi step test protokoliine dayanmaktadir. Dolayisiyla ¢alismamizda kullanilan
toparlanma indeksinin, kardiyorespiratuvar sistemde meydana gelen daha kii¢iik degisimleri dogrudan
laboratuvar 6l¢iimleri kadar duyarli bi¢imde ortaya koymamis olmasi miimkiindiir. Bu nedenle gelecekte
benzer caligmalarin dogrudan VO.max veya gaz degisim analizleriyle desteklenmesi, HIIT temelli step
aerobik uygulamalarinin kardiyorespiratuvar adaptasyon iizerindeki etkisini daha acik bicimde ortaya
koyabilir.

Durarak uzun atlama performansinda ise zaman igerisinde anlamli bir degisim bulunmasina ragmen,
grup x zaman etkilesiminin anlamli olmadig1 goriilmiistiir. Deney grubunda performans 226,84 + 28,40
cm'den 230,32 + 25,01 cm'ye yiikselirken, kontrol grubunda 206,44 + 23,79 cm'den 201,08 + 25,70
cm'ye gerilemistir. Buna ragmen degisimlerin istatistiksel olarak birbirinden farkli olmamasi, HIIT
temelli step aerobik programinin patlayici kuvvet agisindan kontrol grubuna gore belirgin bir iistiinliik
saglamadigim gostermektedir. Bu sonucun egzersizin mekanik 6zellikleriyle iliskili olmast miimkiindiir.
Durarak uzun atlama, kisa siire igerisinde yiiksek diizeyde kuvvet liretimini ve bu kuvvetin yatay yonde
harekete aktarilmasini gerektiren bir performans testidir. Testin patlayici kuvvetin degerlendirilmesinde
gecerli ve glivenilir bir 6l¢iim oldugu daha 6nce gosterilmistir (Markovic ve ark., 2004). Bununla birlikte
maksimal néromiiskiiler gii¢ gelisimi, yalnizca yiliksek metabolik yiiklenmeyle degil, yiiksek kuvvet
iiretimi ve hizli kuvvet gelisimi gibi ozelliklerle de iligkilidir (Cormie, McGuigan ve Newton, 2011).
Caligmamizdaki step aerobik hareketleri metabolik agidan zorlayici olsa da, programin temel amaci
maksimal kuvvet veya patlayici gii¢ liretimini gelistirmek degildir.
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Bu nedenle uygulanan egzersizlerin, durarak uzun atlama performansini gelistirmek igin gerekli 6zgiil
noromiiskiiler uyartyi yeterli diizeyde olusturmamis olmasi olasidir.

Ayrica durarak uzun atlama agisindan gruplarin baslangic degerleri arasinda belirgin bir farklilik
bulunmasi da dikkate alinmalidir. Deney grubunun 6n test ortalamasinin kontrol grubundan daha yiiksek
olmasi, gruplarim baglangi¢ performanslarinin tamamen esdeger olmadigini gostermektedir. Bu nedenle
deney grubundaki smirli artis ile kontrol grubundaki diisiisiin yalnizca antrenman yontemlerine
baglanmasi dogru olmayacaktir. Ozellikle yiiksek baslangig performansina sahip bireylerde gelisim
alaninin daha sinirli olabilecegi ve bireysel degiskenligin sonuglar tizerinde etkili olabilecegi goz oniinde
bulundurulmalidir.

Algilanan yorgunluk sonuglari degerlendirildiginde, deney grubunda hem fiziksel hem de mental
yorgunluk puanlarinda sayisal olarak azalma goriilmiistiir. Fiziksel yorgunluk puani 15,44 + 3,83'ten
12,32 + 3,10'a, mental yorgunluk puam ise 7,84 £ 2,99'dan 6,76 + 2,42'ye gerilemistir. Ancak bu
degisimler grup x zaman etkilesimi acisindan istatistiksel olarak anlamli degildir. Dolayisiyla bu
sonuglar, HIIT temelli step aerobik programinin yorgunlugu azalttig1 seklinde yorumlanmamalidir.
Daha uygun bir yorum, 12 haftalik miidahale sonunda HIIT grubunda yorgunluk puanlarinda olumlu
yonde bir degisim goriilmesine ragmen, bu degisimin kontrol grubundan istatistiksel olarak
farklilagsmadig1 yoniindedir. Bu noktada 6lglim aracinin niteligi de Snemlidir. Chalder Yorgunluk
Olgegi, fiziksel ve mental yorgunlugu 6z bildirim yoluyla degerlendiren bir 6lgektir ve orijinal calismada
yorgunlugun iki boyutlu yapisim degerlendirmek amaciyla gelistirilmistir (Chalder ve ark., 1993).
Dolayisiyla olgek, tek bir egzersiz seansinin olusturdugu akut yorgunlugu veya antrenman sirasinda
olusan anlik fizyolojik zorlanmay1 dogrudan 6lgmemektedir. Bu nedenle ¢alismamizdaki bulgularin,
HIIT uygulamasimin akut yorgunluk yanit1 iizerinde etkisi olmadig seklinde yorumlanmasi da uygun
degildir. Gelecekte yapilacak caligmalarda algilanan yorgunlugun yam sira seans algilanan zorluk
diizeyi, akut toparlanma ve antrenman yiikii gibi 6l¢timlerin birlikte kullanilmasi, egzersiz yogunlugu
ile yorgunluk arasindaki iliskinin daha ayrintili incelenmesini saglayabilir.

Caligmanin sonuglar bir biitiin olarak ele alindiginda, HIIT temelli step aerobik uygulamasinin etkisinin
ozellikle fonksiyonel ve tekrarli hareket performansinda daha belirgin oldugu goriilmektedir. Buna
karsilik kardiyorespiratuvar dayaniklilik ve patlayici kuvvet gibi farkl fizyolojik 6zellikleri temsil eden
Olciimlerde kontrol grubuna karsi anlamli bir {istlinliik ortaya ¢ikmamistir. Bu durum, HIIT'in etkisinin
yalmzca egzersiz yogunlugu iizerinden degerlendirilmemesi gerektigini gostermektedir. Uygulanan
hareketlerin yapisi, interval siiresi, toparlanma bigimi, toplam egzersiz hacmi ve 6lgiilen performans
oOzelligi, antrenman sonucunun niteligini belirleyen 6énemli unsurlardir. Buchheit ve Laursen (2013),
HIIT programlarinin olusturulmasinda ¢aligma siiresi, toparlanma siiresi, egzersiz modalitesi ve toplam
yiiklenme gibi degiskenlerin birlikte ele alinmasi gerektigini vurgulamaktadir. Calismamizin sonuglari
da bu yaklasimi desteklemekte ve ayni antrenman programinin farkli performans gostergelerinde farkl
biiyiikliikte yanitlar olusturabilecegini gostermektedir.
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Caligmanin 6nemli bir metodolojik yonii, antrenman yogunlugunun grup diizeyinde kalp atim hizi
yiizdeleriyle standartlastirilmamis olmasidir. Step aerobik sirasinda ayni miizik temposu veya ayni
hareket dizisi, bireyler arasinda farkl fizyolojik yanitlar olusturabileceginden, yalnizca ortak bir miizik
temposundan hareketle tim katilimcilarin ayni goreli egzersiz yogunlugunda caligtigimi varsaymak
dogru olmayacaktir. Bu nedenle mevcut c¢alismada antrenman protokoliiniin yogunlugu, grup
icerisindeki bireysel kalp atim yanitlarinin ayn1 oldugu varsayimina dayandirilmamis; ¢alisma ve aktif
toparlanma siireleri ile miizik temposunun kademeli olarak artirildig1 standartlastirilmis bir protokol
kullanilmistir. Bununla birlikte, gelecekteki aragtirmalarda bireysel kalp atim yanitlarimin, algilanan
egzersiz siddetinin veya diger objektif yiikklenme gostergelerinin es zamanli olarak izlenmesi, uygulanan
antrenman ylikiiniin daha ayrintili bicimde tanimlanmasina katki saglayacaktir. Bu yaklagim, 6zellikle
grup egzersizlerinde bireyler arasindaki fizyolojik yanit farkliliklarinin dikkate alinmasi acisindan
onemlidir.

Sonug olarak, 12 haftalik HIIT temelli step aerobik antrenmaninin gen¢ kadinlarda 6zellikle burpee
performansinin gelistirilmesinde geleneksel orta siddette step aerobik antrenmanina gore daha etkili
oldugu goriilmiistiir. Bununla birlikte, kardiyorespiratuvar dayaniklilik, durarak uzun atlama ile fiziksel
ve mental yorgunluk agisindan iki antrenman yaklagimi arasinda anlaml bir farklilik belirlenmemistir.
Bu sonuglar, HIIT temelli step aerobik uygulamasinin 6zellikle tekrarli ve ¢ok bilesenli fonksiyonel
performansin gelistirilmesine yonelik fitness programlarinda kullanilabilecek bir alternatif oldugunu
diisiindiirmektedir. Bununla birlikte, HIIT'in farkli performans bilesenleri iizerindeki etkilerinin daha iyi
anlagilabilmesi i¢in gelecekte daha genis 6rneklemlerle, farkli yas ve fiziksel uygunluk diizeylerinde,
bireysel egzersiz yogunlugunun objektif olarak izlendigi ve dogrudan kardiyorespiratuvar ve
noromiiskiiler 6l¢timlerin kullanildig: ¢aligsmalara ihtiyag vardir.

SONUC VE ONERILER

Bu arastirmada, 12 haftalik HIIT temelli step aerobik antrenmaninin 19-23 yas araliindaki kadinlarda
fiziksel performans ve algilanan yorgunluk iizerindeki etkileri incelenmistir. Arastirma sonucunda, HIIT
temelli step aerobik grubunda burpee performansindaki gelisimin kontrol grubuna gore anlamli diizeyde
daha yiiksek oldugu belirlenmistir. Buna karsilik Harvard Basamak Testi toparlanma indeksi, durarak
uzun atlama, fiziksel yorgunluk ve mental yorgunluk degiskenlerinde gruplar arasinda anlamli bir
farklilik bulunmamistir. Sonug olarak, kadinlarda HIIT temelli step aerobik antrenmaninin 6zellikle
tekrarli ve kisa siireli fiziksel performansin gelistirilmesinde yararli olabilecegi goriilmektedir.
Gelecekte yapilacak ¢aligmalarda farkli yas ve antrenman diizeylerindeki bireylerin incelenmesi, daha
uzun siireli programlarin uygulanmasi ve HIIT'in diren¢ veya pliometrik egzersizlerle birlikte
kullaniminin degerlendirilmesi 6nerilmektedir. Ayrica bireysel egzersiz yanitlarinin objektif dl¢iimlerle
takip edilmesi, HIIT temelli uygulamalarin etkilerinin daha ayritili ortaya konmasina katki saglayabilir.
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Diizenli Egzersiz Yapan Bireylerin Yapay Zeka Okuryazarhk Diizeyleri ve Yapay
Zekaya Yonelik Tutumlarinin Cesitli Degiskenler Ac¢isindan Incelenmesi

ALBAY, Biisra'; TURGUT, Canan?

'Tstanbul Nisantas1 Universitesi, Istanbul, busracetin05@gmail.com
stanbul Nisantas1 Universitesi, Istanbul

OZET

AMAC: Bu aragtirmanin amaci, diizenli egzersiz yapan bireylerin yapay zeka okuryazarlik diizeyleri
ile yapay zekaya yonelik tutumlarini ¢esitli demografik 6zellikler ve yapay zeka kullanim degiskenleri
acisindan incelemektir.

YONTEM: Arastirmaya diizenli egzersiz yapan 510 birey katilmustir. Veri toplama araci olarak Yapay
Zeka Okuryazarlig1 Olgegi ve Yapay Zekaya Yonelik Tutum Olgegi kullanilmustir. Verilerin analizinde
bagimsiz 6meklemler t-testi, tek yonlii varyans analizi (ANOVA) ve anlamh farklarm belirlenmesinde
Tukey HSD testi uygulanmustir.

BULGULAR: Cinsiyete gore toplam yapay zeka okuryazarlifi ve tutum puanlarinda anlamli fark
bulunmamustir (p>.05). Otuz bir yas ve iizeri bireylerin okuryazarlik puanlar1 geng gruplara gore daha
diisiik, geng bireylerin tutum puanlar ise daha yiiksek bulunmustur (p<.001). Lisans ve {lizeri egitim
diizeyindeki bireylerin okuryazarlik puanlar1 6n lisans grubundan yiiksekken (p=.002), lise/ortaokul
grubunun tutum puanlar1 daha yiiksek bulunmustur (p=.024). Egzersiz tiiriine gore anlamli fark
saptanmamuistir (p>.05). Giinde 2 saat ve iizeri yapay zeka kullananlarin hem okuryazarlik hem tutum
puanlarn daha yiiksektir (p<.001). Gemini kullanicilarinin okuryazarlik ve tutum puanlart ChatGPT
kullanicilarindan yiiksek bulunmustur (p<.001). Is amaciyla kullanim okuryazarlikla, egitim amaciyla
kullanim ise tutumla daha yiiksek puanlar agisindan iligkili bulunmustur (p<.05).

SONUC: Bulgular, yapay zekd okuryazarligi ve tutumlarin yas, egitim diizeyi, kullamim sikligi,
kullanilan ara¢ ve kullanim amacina gore farklilagabildigini gostermektedir. Yapay zeka ile daha fazla
etkilesim kuran bireylerin yapay zeka bilgi ve becerilerinin daha gelismis oldugu sdylenebilir.

Anahtar Kelimeler: Egzersiz, Yapay Zeka, Tutum, Okuryazarlik, Spor.
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Examination of Artificial Intelligence Literacy Levels and Attitudes Toward Artificial
IntelligenceAmong Individuals Who Exercise Regularly in Terms of Various Variables

ALBAY, Biisra'; TURGUT, Canan?

'Tstanbul Nisantas1 Universitesi, Istanbul, busracetin05@gmail.com
?stanbul Nisantas1 Universitesi, Istanbul

ABSTRACT

AIM: The aim of this study is to examine artificial intelligence (Al literacy levels and attitudes toward
Al among individuals who exercise regularly, in relation to various demographic characteristics and Al-
use variables.

METHOD: The study included 510 individuals who exercise regularly. The Artificial Intelligence
Literacy Scale (AILS) and General Attitudes toward Artificial Intelligence Scale (GAAIS) were used as
data collection tools. Independent-samples t-tests, one-way analysis of variance (ANOVA), and Tukey
HSD tests for significant differences were used to analyze the data.

FINDINGS: No significant difference was found in total Al literacy or attitude scores by gender
(p>.05). Individuals aged 31 and over had lower Al literacy scores than younger age groups, while
younger individuals had higher attitude scores (p<.001). Participants with a bachelor's degree or higher
had higher literacy scores than associate-degree graduates (p=.002), whereas the high-school/secondary-
school group had higher attitude scores (p=.024). No significant difference was found by exercise type
(p>.05). Participants who used Al for 2 hours or more per day had higher literacy and attitude scores
(p<.001). Gemini users had higher literacy and attitude scores than ChatGPT users (p<.001). Using Al
for work purposes was associated with higher literacy scores and using it for educational purposes was
associated with higher attitude scores (p<.05).

CONCLUSION: The findings indicate that Al literacy and attitudes toward Al can differ according to
age, education level, frequency of use, tool used, and purpose of use. Individuals who interact with Al
more frequently appear to have more developed Al knowledge and skills.

Keywords: Exercise, Artificial Intelligence, Attitude, Literacy, Sport.
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Rekreasyon Analitigi: Rekreasyonel Kosucularin A¢ik Kaynakh Aktivite Verilerinde
Makine Ogrenmesi Tabanl Performans Modellemesi
OZER, Ibrahim Emrah'; UZUNER, Muhammet Eyiip:

'Kocaeli Universitesi, Sosyal Bilimler Enstitiisii, Rekreasyon Anabilim Dali, Kocaeli,
ibrahimemrahozer@yandex.com

Kocaeli Universitesi, Spor Bilimleri Fakiiltesi, Kocaeli
OZET

GIRIS VE AMAC: Bu arastirmanmn amaci, acik kaynakhi Strava aktivite verileri iizerinden
rekreasyonel kosucularm performans oOriintiilerini makine &grenmesi yontemleriyle modellemek;
kosucu profillerini veri giidiimlii bigimde belirlemek ve eksik nabiz degerlerini bireysel kosu 6zellikleri
araciligiyla tahmin eden modeller gelistirmektir.

YONTEM: Arastirmada Kaggle platformu {izerinden kamuoyuyla paylasilan Oleg Oaer veri seti
kullanilmigtir. Veri seti; 116 anonim rekreasyonel kosucuya ait 2010-2020 yillar1 arasindaki 42.116
kosu kaydindan olugmaktadir. Spor bilimi literatiiriine dayali esik degerleri ¢ercevesinde gergeklestirilen
aykirt deger temizleme ve filtreleme iglemleri sonrasinda 114 sporcuya ait 36.687 kosu kaydi analize
dahil edilmistir. Ham veriden pace, GAP, irtifa yogunlugu ve antrenman yiikii degiskenleri tiiretilmis;
degiskenler arasindaki iliskiler Spearman korelasyon katsayisiyla incelenmistir. Cinsiyet bazl
farkliliklar bagimsiz 6rneklem t-testi ile stnanmistir. Kosucu profilleri pace, mesafe ve irtifa yogunlugu
degiskenleri iizerinden K-Means kiimeleme yontemiyle belirlenmis; optimum kiime sayis1 Elbow ve
Silhouette analizleriyle K=4 olarak saptanmistir. Eksik nabiz degerleri (%42,4) gbozetimli 6grenme
tabanli bir imputation pipeline'1 ile doldurulmustur. Nabiz tahmini i¢in Ridge regresyon, XGBoost,
LightGBM, CatBoost ve Random Forest algoritmalar1 TimeSeriesSplit tabanli ¢apraz dogrulama ve
Optuna ile hiperparametre optimizasyonu uygulanarak egitilmis; model yorumlanabilirligi icin SHAP
analizi gergeklestirilmistir. Analizlerin tamami Python programlama dili ile gergeklestirilmistir.

BULGULAR: Nabiz ile kosu 6zellikleri arasindaki Spearman korelasyonlar diisiik diizeyde kalmistir
(Ir] £ 0,19). Kadin kosucularin ortalama nabiz degeri (154,86 bpm) erkeklerden (147,27 bpm)
istatistiksel olarak anlamli bigimde yiiksek bulunmustur (t=—29,71; p<0,001); benzer bi¢imde kadinlarin
ortalama pace degeri de (6,17 dk/km) erkeklerden (5,65 dk/km) anlamli bigimde diisiik saptanmistir
(t=—30,04; p<0,001). Kiimeleme analizi sonucunda dort rekreasyonel kosucu profili belirlenmistir:
Yogun Tempo (%46,9), Dinlendirici Tempo (%28,9), Uzun Mesafe (%17,8) ve Dag/Trail (%6,4).
Kiimeler aras1 nabiz farki istatistiksel olarak anlamli bulunmustur (F=94,807; p<0,001). Regresyon
modellerinde en iyi performans CatBoost algoritmasi tarafindan elde edilmistir (test MAE=7,49 bpm;
R?=0,524). Tiim aga¢ tabanli modeller dogrusal Ridge regresyona kiyasla yaklasik %6 daha az hata
iretmistir. SHAP analizi, nabiz tahmininde en belirleyici degiskenlerin sporcu tabanli ortalama nabiz
(athlete_avg_hr, %17,75) ve son 30 giinliik ortalama nabiz (athlete_recent hr, %13,00) oldugunu ortaya
koymustur. Havuzlanmig (pooled) modelleme yaklasimi (MAE=7,49 bpm), kiime bazli modellerin
agirhikli ortalama hatasindan (7,64 bpm) daha iyi performans sergilemistir.

SONUC: Rekreasyonel kosucularin homojen bir kitle olmadigi ve fizyolojik agidan belirgin alt gruplar
olusturdugu bulunmustur. Nabiz ile kosu 6zellikleri arasindaki diisiik dogrusal korelasyonlara ragmen
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CatBoost modelinin R*=0,52 degerine ulagsmasi, nabzin 6grenilmesi i¢in dogrusal olmayan modellerin
zorunlulugunu ortaya koymustur. Bireysel fizyolojik taban ¢izgisinin nabiz tahminindeki belirleyici rolii
ampirik olarak dogrulanmistir. A¢ik kaynakli aktivite verilerinin makine 6grenmesi yontemleriyle analiz
edilmesinin, rekreasyon analitigi alaninda hem akademik hem de uygulamali diizeyde anlamli ¢iktilar
iiretebilecegi sonucuna ulasilmistir.

Anahtar Kelimeler: Giyilebilir sensorler, kalp atis hiz1 tahmini, kiimeleme analizi, spor analitigi, veri
madenciligi.
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Recreation Analytics: Machine Learning-Based Performance Modeling of Recreational
Runners' Open-Source Activity Data
OZER, Ibrahim Emrah'; UZUNER, Muhammet Eyiip:

'Kocaeli Universitesi, Sosyal Bilimler Enstitiisii, Rekreasyon Anabilim Dali, Kocaeli,
ibrahimemrahozer@yandex.com

Kocaeli Universitesi, Spor Bilimleri Fakiiltesi, Kocaeli
ABSTRACT

AIM: The aim of this study is to model the performance patterns of recreational runners using machine
learning methods on open-source Strava activity data; to identify runner profiles in a data-driven
manner; and to develop models that predict missing heart rate values through individual running
characteristics.

METHOD: The study used the Oleg Oaer dataset, which was publicly shared on the Kaggle platform.
The dataset consists of 42,116 run records belonging to 116 anonymous recreational runners between
2010 and 2020. After outlier removal and filtering procedures carried out within the framework of
threshold values based on the sports science literature, 36,687 run records belonging to 114 athletes
were included in the analysis. Pace, GAP, elevation density, and training load variables were derived
from the raw data; the relationships among the variables were examined using the Spearman correlation
coefficient. Gender-based differences were tested with an independent samples t-test. Runner profiles
were determined through the pace, distance, and elevation density variables using the K-Means
clustering method; the optimal number of clusters was determined as K=4 through Elbow and Silhouette
analyses. Missing heart rate values (42.4%) were imputed using a supervised learning-based imputation
pipeline. For heart rate prediction, Ridge regression, XGBoost, LightGBM, CatBoost, and Random
Forest algorithms were trained by applying TimeSeriesSplit-based cross-validation and hyperparameter
optimization with Optuna; SHAP analysis was performed for model interpretability. All analyses were
carried out using the Python programming language.

FINDING: The Spearman correlations between heart rate and running characteristics remained at a low
level (Jr] < 0.19). The mean heart rate of female runners (154.86 bpm) was found to be statistically
significantly higher than that of males (147.27 bpm) (t=—29.71; p<0.001); similarly, the mean pace of
females (6.17 min/km) was found to be significantly lower than that of males (5.65 min/km) (t=—30.04;
p<0.001). As a result of the cluster analysis, four recreational runner profiles were identified: Intense
Tempo (46.9%), Recovery Tempo (28.9%), Long Distance (17.8%), and Mountain/Trail (6.4%). The
between-cluster heart rate difference was statistically significant (F=94.807; p<0.001). Among the
regression models, the best performance was achieved by the CatBoost algorithm (test MAE=7.49 bpm;
R?=0.524). All tree-based models produced approximately 6% less error than the linear Ridge
regression. The SHAP analysis revealed that the most decisive variables in heart rate prediction were
the athlete-based average heart rate (athlete avg hr, 17.75%) and the last 30-day average heart rate
(athlete recent hr, 13.00%). The pooled modeling approach (MAE=7.49 bpm) outperformed the
weighted average error of the cluster-based models (7.64 bpm).
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CONCLUSION: It was found that recreational runners are not a homogeneous population and form
physiologically distinct subgroups. Despite the low linear correlations between heart rate and running
characteristics, the CatBoost model reaching an R? value of 0.52 demonstrated the necessity of non-
linear models for learning heart rate. The determinant role of the individual physiological baseline in
heart rate prediction was empirically confirmed. It was concluded that analyzing open-source activity
data with machine learning methods can produce meaningful outcomes in the field of recreation
analytics at both academic and applied levels.

Keywords: Cluster analysis, data mining, heart rate prediction, sports analytics, wearable sensors.
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Diizenli Egzersiz Yapan Kisiler ile Sedanter Kisilerin Uyku Esnasinda Kalp Atim Hiz1
Degerlerinin ve Kan Basinci Durumlarinin Belirlenmesi ve Karsilastirilmasi

Efe Ozersoy!, Adil Deniz Duru?
'Marmara Universitesi Saglik Bilimleri Enstitiisii, Beden Egitimi ve Spor Anabilim Dali, Spor ve
Saglik bilimleri programu. Tiirkiye, Istanbul.
*Marmara Universitesi Spor Bilimleri Fakiiltesi, Antrendrliik Egitimi Boliimii, Spor Saglik Anabilim
Dali, Tiirkiye, Istanbul.

OZET

GIRIS: Siir-antrenman sendromu, spora 6zgii fiziksel performansin diismesi, yorgunlugun artmas1 ve
0znel zihinsel stres belirtileriyle karakterizedir. Toparlanma uygulamalarina verilen 6nem yetersiz
kaldiginda; asin yiiksek siddetli antrenman seanslarindan kaynaklanan stresin birikmesi ve olumsuz
degisikliklerle (6rn. dinlenme kalp atis hizinda artis) karakterize edilen ve dolayisiyla atletik
performansta diisiis: Islevsel olmayan asir1 yiiklenme (NFOR) seklinde tanimlanir. Erken belirtiler,
psikolojik ve duygusal bozukluklar (canlilikta azalma; yorgunlukta artis ve benzeri) dahil olmak iizere
birgok alanda ortaya cikabilir. Antrenman/miisabaka yiikii-toparlanma dengesi bu noktadan itibaren
diizenlenmediginde, NFOR; siir-antrenman(overtraining) sendromuna ilerleyebilir. Bu asamada,
otonomik sistem dengesizliginin belirtileri; kronik/ parasempatik formunda, katekolaminlerin
(noradrenalin gibi) aktivitelerinde azalma ve bazi hedef organlarin sempatik uyarima tepkisizlesmesi
seklinde goriiliir. Yiiksek kalp atis hiz1 (KAH) ve diisiik kalp atis hiz1 degiskenligi (KAHD), mevcut
kardiyovaskiiler risk faktorleri olan ve olmayan popiilasyonlarda kardiyovaskiiler hastalik (KVH) ve
daha yiiksek mortalite dahil olmak iizere olumsuz bir genel saglik profili ile iliskilendirilmistir. Yiiksek
uyku-kalp atis hiz1 profili (yani, gece kalp hizinda normalden daha az diisiis, “non-dipper” olarak da
adlandirilir), daha yiiksek kardiyovaskiiler hastalik riski ve/veya tiim nedenlere bagli mortalite ile
yakindan iligkilidir.

AMAC: Kronik stres ve NFOR durumunun belirlenebilmesi amaciyla uyku esnasindaki kalp atim hiz1
parametreleri ile beraber, kan basinci durumu ve genel psikolojik durum hakkinda bilgi saglayabilen
DASS-21 anketinin kullanilmas1 ve bu 6l¢iim yontemlerinin yeterliligini incelemektir.

YONTEM: 30 yas ve altinda olan Sedanter ve Sporcu Erkek ve Sedanter ve Sporcu Kadin gruplar
vardir. Her grupta 6 katilimei, ¢alismada toplam 24 katilimc1 bulunmaktadir. Sporcu grubu igin
profesyonel sporcu olmak durumu, gruplandirma kriteri olarak kullanilmistir. Sedanter gruba alinacak
kisilerin belirlenebilmesi amaciyla, Rockport testi uygulanarak, VO2max degerleri indirekt olarak
hesaplanmustir. Kalp atim hiz1 dlgiimleri igin Polar Verity Sense sensorii kullanilmustir. Olglimler,
Brakial arterden alinmustir. Olgiimler, her katilmcidan 5 uyku siireci olarak alinmistir. Dinlenik-durum
kan basinci dlglimii, kan basinct monitorii (tonometre) kullanilarak 5 gece boyunca, uykuya gegcmeden
hemen Once alinmigtir. Psikolojik durumun siir-antrenman ya da NFOR durumu ile iligkisinin
belirlenebilmesi amaciyla, sporculara, 6ncelikle yiiksek yiik/kapsam olusturulan antrenman/miisabaka
haftas1 i¢in bir 6n anket; akabinde, antrenman miisabaka siddetinin potansiyel etkisinin ¢ikarilabilmesi
amaciyla, antrenman/miisabaka yiikii diisiiriildiikten sonra son test niteliginde bir anket daha
uygulanmstir.
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BULGULAR: Erkek Sporcu grubu ile Erkek Sedanter gruplarinin bulgulari: OKAH: (54.4 +/- 6.05
bpm ; 67 +/- 4.4 bpm ; p<0.001, ES: -2.91, %95 CI: 14.37-10.69), MKAH: (43.5+/-4.05 ; 57.8+/-4.15
bpm; p<0.001; %95 CI: 16,85- 12.81; ES: -3.59). SKB: (97.0 +/- 3.36 mmHg; 117.2 +/- 3.40 mmHg;
p<0.001; ES: -5.45; %95 CI: 22.95-19.45), DKB: (55.8 +/- 2..70; 75.7 +/- 4.00 mmHg; p<0.001; ES:
5.80; %95 CI: 21.63-18.10). MaksKAH: (99+/- 7.5 bpm; 102 +/- 6.09 bpm; p=0.127; %95 CI: -6.27-
0.79; ES:-0.40). OKAH ve SKB degerleri arasinda kuvvetli bir pozitif korelasyon gézlemlenmistir
(Pearson’s 1: 0.94; p<0.01). MKAH ile DKB degerleri arasinda kuvvetli bir pozitif korelasyon
saptanmistir (Pearson’s r: 0.94; p<<0.01). Anket bulgulari: Erkek sporcularda 1 kisi, stres skoru 6zelinde
‘hafif” diizeyden ‘normal’ diizeye diismiis, 2 kisi ise anksiyete skoru 6zelinde ‘hafif” diizeyden ‘normal’
diizeye diigmiistiir. Depresyon skorlar1 6n ve son anketlerin her ikisinde de, her katilimci i¢in ‘normal’
diizeyde kalmistir. Kadin sporculara bakildiginda; 2 kisi stres skorunda ‘orta’ dan ‘normal’e, 3 kisi ise
‘hafif” ten ‘normal’ e; anksiyete skorunda, 2 kisi ‘hafif’ten ‘normal’ e, 3 kisi ise ‘orta’ dan ‘hafif’ e;
depresyon skorunda, 2 kisi her iki ankette de ‘hafif’, 1 kisi iki ankette de ‘orta’, 1 kisi ‘orta’ dan ‘hafif’
e diislis, 2 ise kisi her iki ankette de ‘normal’ diizeyine diismiistiir.

SONUC: Maksimal kalp atim hiz1 verileri disinda analiz edilen biitiin parametreler i¢in, sedanter grubu
ile sporcu gruplart arasinda istatistiksel olarak onemli farklar elde edilmistir. Sporcu grubundaki
katilimcilar, sedanter grubundaki katilimcilara kiyasla; 6nemli miktarda olumlu degerler saglamistir.
NFOR durumun belirlenebilmesi amaciyla, bu ¢alismada incelenen parametreler kullanilabilir gibi
gorliinmektedir. Erkek sporcu grubunda, yiiksek miisabaka yiikiiniin hemen akabindeki haftada, ilk 2-3
giin boyunca, bu sporculardan beklenebilecek degerlerden belirgin sekilde daha yiiksek veriler alinmas;
sonraki 6l¢timlerde bu degerler diislis gostermistir. Kadin sporcu grubunda ise, biitiin sporcular, ideal
olarak nitelenebilecek uyku kalp atim hizi diisiislinii gdstermemislerdir. Her iki grupta gozlenmis olan
bu durumlarin ortak ¢ikarimi; yiliksek yilik/kapsam olusturan antrenman/miisabaka doneminin etkisi
olarak, NFOR durumunun agiga ¢iktig1, bunun sonucu olarak bu durumlarin olustugu sdylenebilir.
Anketler 6zelinde, 6n anket ve son anket skorlar1 kiyaslandiginda, bazi kisiler 6zelinde belirgin olmayan,
baz1 kisiler 6zelinde belirgin olan sekilde olsa da; genel olarak skorlarda diisiisler gézlemlenmistir.
Bundan &tiirti, DASS-21 anketi, NFOR durumunun saptanabilmesi amacinda fikir verebilir gibi
goziikmektedir. Bununla birlikte, kisilerin, egitim diizeyleri, yetistiris bigimleri ve kigisel yasam stres
ve kaygilan ciddi oranlarda degisebileceginden otiirii; anketin sonuglarini sadece antrenman etkisine
bagh gérmek sakincali olacaktir.

Anahtar Kelimeler: Islevsel olmayan asir1 yiiklenme, Uyku kalp atim hiz1, Kan basinci,
DASS-21, Sporcular.
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Determination and Comparison of Sleeping Heart Rate and Blood Pressure Levels In
Athletes and Sedentary Individuals

Efe Ozersoy!, Adil Deniz Duru?
1: Marmara University Institute of Health Sciences, Department of Physical Education and Sports,
Sports and Health Sciences Program. Istanbul, Turkiye.
2: Marmara University, Faculty of Sports Sciences, Department of Coaching Education, Division of
Sports and Health Sciences, Istanbul, Turkey.

Abstract

INTRODUCTION: Overtraining syndrome is characterized by a decline in sport-specific physical
performance, increased fatigue, and symptoms of subjective mental stress. When insufficient attention
is given to recovery practices, the accumulation of stress resulting from excessively high-intensity
training sessions—characterized by adverse changes (e.g., an increase in resting heart rate)—leads to a
decline in athletic performance: this is defined as non-functional overtraining (NFOR). Early symptoms
may manifest in many areas, including psychological and emotional disturbances (decreased vitality,
increased fatigue, and the like). If the balance between training/competition load and recovery is not
regulated from this point onward, NFOR may progress to overtraining syndrome. At this stage, signs of
autonomic system imbalance manifest in a chronic/parasympathetic form, characterized by a decrease
in the activity of catecholamines (such as norepinephrine) and a loss of responsiveness of certain target
organs to sympathetic stimulation. High heart rate (HR) and low heart rate variability (HRV) have been
associated with an adverse overall health profile, including cardiovascular disease (CVD) and higher
mortality in populations with and without existing cardiovascular risk factors. A high sleep-heart rate
profile (i.e., a smaller-than-normal decrease in heart rate at night, also known as a “non-dipper”) is
closely associated with a higher risk of cardiovascular disease and/or all-cause mortality. A high sleep-
heart rate profile (i.e., a smaller-than-normal decrease in heart rate at night, also known as a “non-
dipper”) is closely associated with a higher risk of cardiovascular disease and/or all-cause mortality.

AIM: To use the DASS-21 questionnaire—which provides information on blood pressure status and
general psychological well-being alongside sleep-related heart rate parameters—to identify chronic
stress and NFOR, and to evaluate the validity of these measurement methods.

METHODS: The study included groups of sedentary and athlete men, as well as sedentary and athlete
women, all aged 30 or younger. There were 6 participants in each group, for a total of 24 participants in
the study. For the athlete group, being a professional athlete was used as the grouping criterion. To
identify individuals for the sedentary group, the Rockport test was administered, and VO2max values
were calculated indirectly. A Polar Verity Sense sensor was used for heart rate measurements.
Measurements were taken from the brachial artery. Measurements were collected from each participant
over 5 sleep periods. Resting blood pressure measurements were taken immediately before falling asleep
over 5 nights using a blood pressure monitor (sphygmomanometer). In order to determine the
relationship between psychological state and overtraining or NFOR status, athletes were first
administered a pre-survey for the training/competition week in which high load/volume was applied;
subsequently, to isolate the potential effect of training and competition intensity, another survey—
serving as a post-test—was administered after the training/competition load had been reduced.
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RESULTS: Findings for the Male Athlete group and the Male Sedentary group: AHR: (54.4 = 6.05
bpm; 67 £+ 4.4 bpm; p<0.001, ES: -2.91, 95% CI: 14.37-10.69), MHR: (43.5 + 4.05; 57.8 = 4.15 bpm;
p <0.001; 95% CI: 16.85-12.81; ES: —3.59). SBP: (97.0 £ 3.36 mmHg; 117.2 + 3.40 mmHg; p <0.001;
ES: -5.45; 95% CI: 22.95-19.45), DBP: (55.8 £ 2.70; 75.7 = 4.00 mmHg; p < 0.001; ES: 5.80; 95% CI:
21.63-18.10). Maximal HR: (99 + 7.5 bpm; 102 £ 6.09 bpm; p = 0.127; 95% CI: -6.27-0.79; ES: -0.40).
A strong positive correlation was observed between AHR and systolic blood pressure (SBP) values
(Pearson’s r: 0.94; p < 0.01). A strong positive correlation was found between MHR and DBP values
(Pearson’s 1: 0.94; p < 0.01). Survey findings: Among male athletes, 1 participant’s stress score
decreased from the “mild” to the “normal” level, while 2 participants’ anxiety scores decreased from
the “mild” to the “normal” level. Depression scores remained at the “normal” level for all participants
in both the pre- and post-surveys. Looking at the female athletes: 2 participants’ stress scores decreased
from “moderate” to “normal,” and 3 participants’ scores decreased from “mild” to “normal”; for anxiety
scores, 2 participants’ scores decreased from “mild” to “normal,” and 3 participants’ scores decreased
from “moderate” to “mild”; for depression scores, 2 participants remained at the “mild” level in both
surveys, one remained at “moderate” in both surveys, one dropped from “moderate” to “mild,” and two
dropped to the “normal” level in both surveys.

CONCLUSION: For all parameters analyzed—excluding maximum heart rate data—statistically
significant differences were found between the sedentary group and the athlete groups. Participants in
the athlete group achieved significantly higher values compared to those in the sedentary group. The
parameters examined in this study appear to be suitable for determining NFOR status. In the male athlete
group, during the first 2-3 days of the week immediately following a high-intensity competition, data
were recorded that were significantly higher than what would be expected from these athletes; these
values subsequently decreased in later measurements. In the female athlete group, however, none of the
athletes exhibited the decrease in sleep heart rate that could be characterized as ideal. The common
conclusion drawn from these observations in both groups is that the NFOR state emerged as a result of
the effects of a training/competition period characterized by high load and volume, and that these
conditions consequently arose. Specifically, regarding the questionnaires, when pre-test and post-test
scores were compared, although the decrease was not pronounced in some individuals and was
pronounced in others, a general decline in scores was observed. For this reason, the DASS-21
questionnaire appears to provide insight into the identification of NFOR. However, since participants’
educational levels, upbringing, and personal life stressors and anxieties can vary significantly, it would
be incorrect to attribute the questionnaire results solely to the effects of training.

Keywords: Non-functional overreaching, Sleep heart rate, Blood pressure, DASS-21, Athletes.

49

C~ Lt v o~ — o JURKIE s — ] .
QL e TEF muno- EFR Mg O ARasm AFFA e

[ITTIUNE CENTER (3)backup ¢ seoroersanes € ANOVATOR Vepor B

NUTRITION f @ stiong back by Sin GQ-"‘ELMLULE-'RI WeuNess » cue ' m;amnl}

ISTANBUL WWW.ICAPHS.ORG  [@lg:5[E]
NeoTech @ X
Nisantagi Universitesi icaphs &



7" INTERNATIONAL CONGRESS of - www.icaphs.org 7" icaphs

aTHLEeTIC E Y
X A—— aPpen2s IsTansul
& HEALTH IN SPORTS p'l aTes
e conFeRence CONFERence vwwiasor
i ATHLETIC PERFORMANCE & NUTRITION CONFERENCE rowered by P st
—— y liance
iSTANBUL
N E\'V UL?R':E?{Y / ﬂNIVERsﬁ%

Adolesan Futbol Oyuncularinda Diren¢ Bandi1 Tabanh Aktivasyon Sonrasi Performans
Giiclendirme Protokoliiniin Sprinte Akut Etkisi

Aysenur TOPCU, Dilara DEMIRTAS?, Cagdas Ozgiir CENGIZEL?, Elif CENGIZEL?
! Department of Coaching Education, Graduate School of Health Sciences, Gazi University, Ankara, Tiirkiye. E-mail:
aysnurtopcul 1@gmail.com
2 Department of Coaching Education, Faculty of Sport Sciences, Gazi University, Ankara, Tiirkiye.

OZET
GIRIS VE AMAC: Bu calismanin amaci, diren¢ bandi tabanli aktivasyon sonrasi performans

giiclendirme (ASPQG) protokoliiniin adolesan futbol oyuncularinin sprint performansi iizerindeki akut
etkisini incelemektir.

YONTEM: Arastirmaya 36 adolesan futbol oyuncusu (yas: 12.00+0.00 yil; spor yasi: 4.61£0.93 yil;
boy uzunlugu: 150.75£8.25 cm; viicut agirligi: 41.75+7.86 kg) katildi. Arastirma randomize ¢apraz
gegisli deneysel tasarimda gergeklestirildi. Sprint performansi, 20 m sprint testi ile 0-5, 5-10, 10-15 ve
15-20 m ara zamanlari lizerinden degerlendirildi. Normal dagilim gosteren verilerin karsilagtirilmasinda
bagimli 6rneklemler t-testi, normal dagilim gostermeyen verilerin karsilagtirilmasinda Wilcoxon isaretli
stralar testi kullanildi. Anlamlilik diizeyi p<.05 olarak kabul edildi.

BULGULAR: Referans ve ASPG protokolleri arasinda 0-5 m (p=.144), 5-10 m (p=.354), 10-15 m
(p=.561) ve 15-20 m (p=.185) ara sprint siireleri bakimindan anlamh farklilik bulunmadi. 20 m toplam
sprint siiresi referans kosulunda 3983.56+290.86 ms, ASPG protokoliinde ise 4077.11£271.55 ms olarak
belirlendi. ASPG protokoliinde toplam sprint siiresinin referans protokoliine gore anlaml diizeyde
arttigi tespit edildi (t(35)=—2.069, p=.046).

SONUC: Direng bandi tabanli ASPG protokolii, adolesan futbol oyuncularinda 5 m’lik ara sprint
stirelerini anlamli diizeyde etkilemezken toplam 20 m sprint performansini akut olarak olumsuz
etkilemistir. Bu nedenle, s6z konusu protokoliin sprint performansina akut katkisinin sinirli oldugu ve
farkli uygulama 6zellikleriyle yapilacak arastirmalara ihtiya¢ duyuldugu diisiiniilmektedir.

Anahtar Kelimeler: Aktivasyon sonrasi performans giliglendirme, adolesan, direng bandi, futbol, sprint
performansi.
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The Acute Effect of a Resistance Band-Based Post-Activation Performance
Enhancement Protocol on Sprint Performance in Adolescent Soccer Players

Aysenur TOPCU, Dilara DEMIRTAS?, Cagdas Ozgiir CENGIZEL?, Elif CENGIZEL?
! Department of Coaching Education, Graduate School of Health Sciences, Gazi University, Ankara, Tiirkiye. E-mail:
aysnurtopcul 1@gmail.com
2 Department of Coaching Education, Faculty of Sport Sciences, Gazi University, Ankara, Tiirkiye.

ABSTRACT

AIM: The aim of this study was to investigate the acute effect of a resistance band-based post-activation
performance enhancement (PAPE) protocol on sprint performance in adolescent soccer players.

METHOD: Thirty-six adolescent soccer players (age: 12.00+0.00 years; training experience: 4.61+0.93
years; body height: 150.754+8.25 cm; body mass: 41.75+7.86 kg) participated in the study. The study
was conducted using a randomized crossover experimental design. Sprint performance was assessed
using a 20 m sprint test, with split times recorded for the 0-5, 5-10, 10-15, and 15-20 m intervals. A
paired-samples t-test was used to compare normally distributed data, whereas the Wilcoxon signed-rank
test was used for non-normally distributed data. The level of statistical significance was set at p<.05.

FINDING: No significant differences were found between the baseline and PAPE protocols for the 0—
5 m (p=.144), 5-10 m (p=.354), 10—15 m (p=.561), or 15-20 m (p=.185) split sprint times. The 20 m
total sprint time was 3983.564+290.86 ms in the baseline protocol and 4077.11£271.55 ms in the PAPE
protocol. Total sprint time was significantly longer in the PAPE protocol than in the baseline protocol
(t(35)==2.069, p=.046).

CONCLUSION: The resistance band-based PAPE protocol did not significantly affect the 5 m split
sprint times in adolescent soccer players but acutely impaired total 20 m sprint performance. Therefore,
the acute contribution of this protocol to sprint performance appears to be limited, and further research
examining different protocol characteristics is warranted.

Keywords: post-activation performance enhancement, adolescent, resistance band, soccer, sprint
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Profesyonel Hentbolcularda Ust Ekstremite Eklem Pozisyon Hissinin Farkli A¢ilarda
Degerlendirilmesi

TERZI, Esranur'; KAYHAN, Recep Fatih’

'Recep Tayyip Erdogan Universitesi, Lisansiistii Egitim Enstitiisii, Beden Egitimi ve Spor Anabilim
Dal, Rize. Eposta: esranurtrzi@hotmail.com, .
*Marmara Universitesi, Spor Bilimleri Fakiiltesi, Antrendrliik Egitimi Anabilim Dals, Istanbul.

OZET

GIRIS VE AMAC: Hentbol, iist ekstremitenin yiiksek hizda ve tekrarlayici bicimde kullanildig1, agir1
kullanim yaralanmalar1 agisindan sporculari riske sokan bir spordur. Ust ekstremite fonksiyonunun
korunmasinda proprioseptif duyu kritik rol oynamaktadir. Bu c¢alismanin amaci, profesyonel
hentbolcularda omuz ekleminin fleksiyon, ekstansiyon, i¢ rotasyon ve dis rotasyon yonlerindeki, dirsek
ekleminin ise fleksiyon ve ekstansiyon ydnlerindeki eklem pozisyon hissi hata degerlerini 60°, 90° ve
120° acilarda karsilastirmak ve eklem tipi, hareket yonii ile aginin proprioseptif dogruluk iizerindeki
etkilerini incelemektir.

YONTEM: Korelasyonel tarama modelinde tasarlanan c¢alismaya, lisansli profesyonel erkek
hentbolcular arasindan rastgele drnekleme yontemiyle belirlenen 30 sporcu dahil edilmistir. Eklem
pozisyon hissi, gonyometre ile 60°, 90° ve 120° agilarda, gozler kapal1 aktif reprodiiksiyon yontemiyle
Ol¢iilmiistiir. Tahmin edilen a¢1 ile gercek ac1 arasindaki fark, ortalama hata degeri olarak kaydedilmis
ve proprioseptif keskinligin gostergesi kabul edilmistir. Veriler SPSS 27.0 ile analiz edilmis; agilar aras1
farklar tekrarli 6lglimler ANOVA, hareket yonii ve eklem karsilagtirmalart bagimli 6rneklemler t-testi
ile degerlendirilmistir.

BULGULAR: Omuz fleksiyonu (F=5,314; p=0,008) ve ekstansiyonunda (F=4,407; p=0,017) en diisiik
hata 90°'de saptanmistir. Omuz i¢ rotasyonunda agilar arasi anlamli fark bulunurken (p<0,001), dis
rotasyonda bulunmamustir (p>0.05). Dirsek fleksiyonunda 90° agidaki hata (9,5345,72), 60° ve 120°'den
anlamli ve etki biiyiikliigiiyle yiliksek bulunmustur (F=14,018; p<0,001; 1>=0,604). Omuz-dirsek
karsilagtirmasinda, 90° fleksiyonda dirsegin hatasi omuzdan anlamh diizeyde yiiksek bulunmustur (t=-
8,708; p<0,001; d=1,590).

SONUC: Proprioseptif dogruluk, eklem tipine, hareket yoniine ve agiya bagl olarak belirgin bigimde
degismektedir. Ozellikle dirsek 90° fleksiyonu, hentbol atigmnin kabul fazina denk gelen kritik bir risk
penceresi olusturmaktadir. Bulgular, sakatlik onleme ve antrenman programlarinin agiya 0zgi
planlanmasi gerektigini gostermektedir.

Anahtar Kelimeler: Dirsek, Eklem Pozisyon Hissi, Hentbol, Omuz, Proprioseptif Duyu.
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Assessment of Upper Limb Joint Position Sense in Professional Handball Players at
Different Angles

TERZI, Esranur'; KAYHAN, Recep Fatih’

'Recep Tayyip Erdogan University, Graduate School of Education, Department of Physical Education
and Sports, Rize. Email: esranurtrzi@hotmail.com,
*Marmara University, Faculty of Sports Sciences, Department of Coach Education, Istanbul.

ABSTRACT

INTRODUCTION AND AIM: Handball is a sport characterized by high-speed, repetitive use of the
upper extremity, placing athletes at risk for overuse injuries. Proprioception plays a critical role in
maintaining upper extremity function. This study aimed to compare joint position sense (JPS) error
values of the shoulder in flexion, extension, internal rotation, and external rotation, and of the elbow in
flexion and extension at 60°, 90°, and 120° among professional handball players, and to examine the
effects of joint type, movement direction, and angle on proprioceptive accuracy.

METHOD: This correlational study included 30 licensed professional male handball players selected
by random sampling. JPS was assessed using a goniometer at 60°, 90°, and 120° with the active
reproduction method while participants’ eyes were closed. The difference between the target and
reproduced angles was recorded as the mean error value and accepted as an indicator of proprioceptive
acuity. Data were analyzed using SPSS 27.0. Differences among angles were evaluated with repeated-
measures ANOVA, whereas movement direction and joint comparisons were analyzed using paired-
samples t-tests.

FINDING: The lowest error values for shoulder flexion (F=5.314, p=0.008) and extension (F=4.407,
p=0.017) were observed at 90°. A significant difference among angles was found for shoulder internal
rotation (p<0.001), but not for external rotation (p>0.05). In elbow flexion, the error at 90° (9.53+5.72)
was significantly higher than at 60° and 120°, with a large effect size (F=14.018, p<0.001, n*=0.604).
In the shoulder—elbow comparison, elbow flexion at 90° showed significantly greater error than shoulder
flexion (t=-8.708, p<0.001, d=1.590).

CONCLUSION: Proprioceptive accuracy varies significantly according to joint type, movement
direction, and angle. Elbow flexion at 90°, corresponding to the cocking phase of the handball throw,
represents a critical risk window. These findings indicate that injury prevention and training programs
should be planned with angle-specific considerations.

Keywords: Elbow, Handball, Joint Position Sense, Proprioception, Shoulder.
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3’e 3 ve 6’ya 6 Dar Alan Oyunlarinda Gps Tabanh Fiziksel Yiik Parametrelerinin
Karsilastirilmasi

Ahmet Ihsan TEKECI', Murat TUTAR?, Muzaffer CAYLF

'Tstanbul Gedik Universitesi, Lisansiistii Egitim Enstitiisii, Istanbul ahmetitekeci@gmail.com
*[stanbul Gedik Universitesi, Spor Bilimleri Fakiiltesi, Istanbul tutarmurat@gmail.com
*Bagimsiz Arastirmact, Istanbul

OZET
GIRIS VE AMAC: Futbol, diinya genelinde en popiiler takim sporlarindan biri olup yiiksek diizeyde

fiziksel, teknik ve taktiksel yeterlilik gerektirmektedir. Oyunun dinamik yapisi; sprintler, ani hizlanma
ve yavaslamalar, yon degistirmeler ve teknik aksiyonlarin ardisik olarak gerceklestigi yiiksek
yogunluklu aralikli bir efor profili ile karakterizedir. Bu c¢aligmanin amaci, Tiirkiye U19 Ligi’nde
miicadele eden futbolcularda 3%3 ve 6x6 dar alan oyunu formatlarinin olusturdugu GPS tabanl fiziksel
yiik parametrelerini karsilastirmaktir.

YONTEM: Calismaya, istanbul Rami Spor Kuliibii U19 Akademisi’'nde antrenman yapan 24 erkek
futbolcu dahil edilmistir. Capraz dengeli tekrarli dl¢timler tasariminda her sporcu her iki oyun formatim
da tamamlamistir. Oyunlar 3 dakika siiren 2 set seklinde uygulanmig ve veriler GPS sistemi ile
kaydedilmistir. Toplam kosu mesafesi, orta yogunluklu kosu mesafesi, yiiksek hizli kosu mesafesi (18—
23 km/h), maksimum hiz, maksimum akselerasyon ve maksimum deselerasyon degiskenleri analiz
edilmistir

BULGULAR: 3x3 dar alan oyunu formatinda toplam kosu mesafesi, orta yogunluklu kosu mesafesi,
maksimum akselerasyon, maksimum deselerasyon, maksimum hiz ve yiiksek hizli kosu mesafesi (18—
23 km/h) degerlerinin 6x6 formatina kiyasla istatistiksel olarak anlamli diizeyde daha yiiksek oldugu
belirlenmistir (p < 0.05).

SONUC: Elde edilen bulgular, 3x3 dar alan oyunu formatinin futbolcularda daha yiiksek GPS tabanl
fiziksel yiik olusturdugunu goéstermektedir. Bu dogrultuda dar alan oyunu formatlarimin antrenman
hedeflerine ve planlanan fiziksel yiik profiline gore diizenlenmesi 6nerilmektedir.

Anahtar Kelimeler: Dar Alan Oyunlari, Futbol, GPS, Fiziksel Yiik, Dis Yiik.
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Comparison of GPS-Based Physical Load Parameters in 3v3 and 6v6 Small-Sided
Games

Ahmet Ihsan TEKECI', Murat TUTAR?, Muzaffer CAYLF

Tstanbul Gedik Universitesi, Lisansiistii Egitim Enstitiisii, [stanbul ahmetitekeci@gmail.com
*[stanbul Gedik Universitesi, Spor Bilimleri Fakiiltesi, Istanbul tutarmurat@gmail.com
*Bagimsiz Arastirmact, Istanbul

ABSTRACT
INTRODUCTION AND AIM: Football is one of the most popular team sports worldwide, demanding
a high level of physical, technical, and tactical proficiency. The dynamic nature of the game is
characterized by a high-intensity intermittent effort profile, where sprints, rapid accelerations and
decelerations, changes of direction, and technical actions occur in rapid succession. The aim of this
study is to compare the Global Positioning System (GPS)-based physical workload parameters imposed
by 3v3 and 6v6 small-sided game formats in football players competing in the Turkish U19 League.

METHODOLOGY: A total of 24 male football players training at the Istanbul Rami Sports Club U19
Academy were included in this study. In a cross-over, balanced, repeated-measures design, each player
completed both small-sided game formats. The games were implemented as two sets lasting 3 minutes
each, and the data were recorded using a GPS system. Total running distance, medium-intensity running
distance, high-speed running distance (18-23 km/h), maximum speed, maximum acceleration, and
maximum deceleration variables were analyzed.

RESULTS: It was determined that the values for total running distance, medium-intensity running
distance, maximum acceleration, maximum deceleration, maximum speed, and high-speed running
distance (18-23 km/h) were statistically significantly higher in the 3v3 small-sided game format
compared to the 6v6 format (p < 0.05).

CONCLUSION: The obtained findings indicate that the 3v3 small-sided game format imposes a higher
GPS-based physical workload on football players. Accordingly, it is recommended to organize small-
sided game formats based on specific training objectives and the planned physical workload profile.

Keywords: Small-Sided Games, Football, GPS, Physical Workload, External Load.
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Sporda Yetenek Gelisimine Biitiinciil Bir Bakis: Bireysel, Psikososyal ve Cevresel
Belirleyiciler

OZKAN, Ridvan': UZUN, Recep Nur’

'Kastamonu Univgrsitesi Spor Bilimleri Fakiiltesi, Kastamonu, ridvanozkansgm@hotmail.com
*Ondokuz Mayis Universitesi Yasar Dogu Spor Bilimleri Fakiiltesi, Samsun

OZET
GIRIS VE AMAC: Sporda yetenegin erken dénemde belirlenmesi ve gelistirilmesi, uzun vadeli sportif
basarmnin temel unsurlarindan biri olarak kabul edilmektedir. Bununla birlikte, yetenek se¢iminin
cogunlukla fiziksel, antropometrik ve performansa dayali gostergeler iizerinden gerceklestirilmesi;
psikolojik, sosyal ve ¢evresel belirleyicilerin yeterince dikkate alinmamasina yol agabilmektedir. Oysa
sportif yetenek, sabit bir 6zellikten ¢ok birey ve ¢evre arasindaki etkilesimler sonucunda gelisen dinamik
bir siirectir. Bu c¢aligmanin amaci, sporda yetenek gelisimini bireysel, psikososyal ve cevresel
belirleyiciler ¢ergevesinde biitiinciil olarak incelemek ve siirdiiriilebilir sporcu gelisimini destekleyen
temel unsurlar1 ortaya koymaktir.
YONTEM: Calisma anlat1 derlemesi modelinde hazirlanmistir. Sporda yetenek segimi ve gelisimiyle
iligkili ulusal ve uluslararas1 alan yazin; bireysel ozellikler, psikososyal faktorler, antrendr-sporcu
iligkisi, aile ve akran deste§i, antrenman ortami, tesis olanaklar1 ve kurumsal destek temalari
dogrultusunda incelenmistir. Elde edilen bilgiler tematik olarak siiflandirilmis ve biitiinciil yetenek
gelisimi yaklagimi ¢ergevesinde degerlendirilmistir.
BULGULAR: Incelenen galismalar, sportif yetenek gelisiminin yalnizca fiziksel kapasite ve teknik
beceriyle agiklanamayacagini gostermektedir. Biyolojik olgunlagsma ve motor yeterligin yani sira
motivasyon, 6z yeterlik, 6z diizenleme, psikolojik dayaniklilik ve 6grenmeye aciklik bireysel gelisimi
destekleyen temel unsurlardir. Bununla birlikte, destekleyici antrendr-sporcu iligkisi, aile ve akran
destegi, aidiyet ve psikolojik giivenlik sporcunun gelisim siirecinin devamliliginda 6nem tasimaktadir.
Nitelikli tesislere erigim, yetkin antrenorliik, siirdiiriilebilir antrenman olanaklari, kurumsal destek ve
egitim-spor dengesinin korunmasi ise yetenegin potansiyele donlismesini kolaylastiran baglica gevresel
belirleyicilerdir.
SONUC: Sporda yetenek gelisimi, tek boyutlu ve tek seferlik bir secim siirecinden ziyade bireysel
ozelliklerin psikososyal ve gevresel kosullarla siirekli etkilesim gdsterdigi uzun donemli bir gelisim
stireci olarak degerlendirilmelidir. Bu nedenle yetenek gelistirme sistemlerinin sporcu merkezli,
gelisimsel ve biitiinciil modeller {izerine yapilandirilmas1 6nerilmektedir.
Anahtar Kelimeler: Antrenorliik, psikososyal faktorler, sporcu geligimi.
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A Holistic Perspective on Talent Development in Sport: Individual, Psychosocial and
Environmental Determinants

OZKAN, Ridvan': UZUN, Recep Nur’
'Kastamonu University, Faculty of Sport Sciences, Kastamonu, ridvanozkansgm@hotmail.com
? Ondokuz Mayis University, Yasar Dogu Faculty of Sport Sciences, Samsun

ABSTRACT
INTRODUCTION AND AIM: Early identification and development of talent in sport are regarded as
key components of long-term athletic success. However, talent identification is often based
predominantly on physical, anthropometric, and performance-related indicators, which may lead to
insufficient consideration of psychological, social, and environmental determinants. Sporting talent,
however, is a dynamic process that develops through interactions between the individual and the
environment rather than a fixed characteristic. This study aimed to examine talent development in sport
holistically within the framework of individual, psychosocial, and environmental determinants and to
identify the key factors supporting sustainable athlete development.
METHOD: The study was designed as a narrative review. National and international literature related
to talent identification and development in sport was examined in relation to individual characteristics,
psychosocial factors, coach-athlete relationships, family and peer support, training environments,
facility opportunities, and institutional support. The information obtained was thematically classified
and evaluated within a holistic talent development framework.
RESULTS: The reviewed studies indicate that talent development in sport cannot be explained solely
by physical capacity and technical competence. In addition to biological maturation and motor
competence, motivation, self-efficacy, self-regulation, psychological resilience, and openness to
learning are key factors supporting individual development. Supportive coach-athlete relationships,
family and peer support, a sense of belonging, and psychological safety are also important for continuity
in the athlete development process. Access to high-quality facilities, competent coaching, sustainable
training opportunities, institutional support, and maintenance of the education-sport balance are among
the main environmental determinants that facilitate the transformation of talent into realized potential.
CONCLUSION: Talent development in sport should be regarded as a long-term developmental process
in which individual characteristics continuously interact with psychosocial and environmental
conditions, rather than as a one-dimensional and one-time selection process. Therefore, talent
development systems should be structured around athlete-centred, developmental, and holistic models.
Keywords: Coaching, psychosocial factors, talent development.
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10-12 Yas Erkek Basketbolcularda Yon Degistirme Ac¢iginin ve Eksantrik Kullamim
Oram lliskisinin incelenmesi

AYAZ, Ezgi'; BAYTAS, Eda';KOLDAS, Giilsah’ ; KARAKAYA YAGIZ, Hiimeyra'
'Istanbul Nisantasi: Universitesi Beden Egitimi ve Spor Yiiksekokulu, Istanbul,
ezgi.ayaz@nisantasi.edu.tr
2 [stanbul Gelisim Universitesi, Lisantiistii Egitim Enstitiisti, Istanbul

OZET
GIRIS VE AMAC: Yén degistirme acig1 (CODD), dogrusal sprint hizindan bagimsiz olarak yén
degistirme performansini degerlendiren dnemli bir 6l¢iit olup, etkili frenleme ve yeniden hizlanma igin
eksantrik kuvvet tretimi ile gerilme-kisalma dongiisiiniin etkin kullanimmi gerektirir. Bu nedenle
eksantrik kullanim oram1 (EUR), yon degistirme performansiyla iligkili énemli bir ndéromiiskiiler
gosterge olarak kabul edilmektedir. Bu ¢alismanin amaci, 10-12 yas erkek basketbolcularda eksantrik
kullanim orani ile yon degistirme ag1g1 arasindaki iliskiyi incelemektir.

YONTEM: Arastirmaya 10—12 yas aras1 66 erkek basketbolcu (boy: 136,74 + 7,32 cm; viicut agirhig::
34,34 £ 9,93 kg) katildi. Katilimcilarm alt ekstremite néromiiskiiler performansi Squat Jump (SJ) ve
Countermovement Jump (CMJ) testleri ile degerlendirildi. EUR, CMJ/SJ orani; yon degistirme agig1
(CODD) ise 505 geviklik testi ve 10 m sprint testi sonuglarindan hesaplandi. EUR ile CODD arasindaki
iligki Pearson korelasyon analizi ile, EUR'nin CODD {izerindeki etkisi ise basit ve ¢oklu dogrusal
regresyon analizleri ile incelendi.

BULGULAR: Katilimcilarin ortalama EUR degeri 1,03 £ 0,08, sag ve sol CODD degerleri ise sirastyla
0,90 + 0,17 sn ve 0,91 £+ 0,18 sn olarak belirlendi. EUR ile yalnizca sag CODD arasinda zayif diizeyde
negatif ve anlamli bir iligki bulundu (r =-0,243, p = 0,047). Sol CODD ile EUR arasinda ise anlamli bir
iligki saptanmadi (p > 0,05). Regresyon analizi, EURnin sag CODD'deki degisimin %5,9'unu
acikladigini (R?= 0,059, p = 0,047), ancak sol CODD iizerinde anlamli bir etkisinin olmadigini gosterdi.
Coklu regresyon analizinde ise sag CODD'yi anlaml olarak agiklayan tek degiskenin 5-0-5 sag yon
degistirme performansi oldugu belirlendi (f = 0,758, p < 0,001).

SONUC: EUR yalnizca sag CODD ile diisiik diizeyde iligki gostermistir. Bu bulgu, eksantrik kullanim
oraninin yon degistirme agigi ile iliskili olabilecegini, ancak iligkinin sinirli oldugunu gostermektedir.
[liskinin yalmzca sag tarafta goriilmesi, katilimeilarin sag ayak dominant olmalariyla iligkili olabilir. Bu
nedenle, ¢ocuk basketbolcularda yon degistirme performansimin gelistirilmesinde eksantrik kuvvet
ozelliklerinin yami sira yon degistirmeye Ozgii performans bilesenleri ve ekstremite dominansinin
dikkate alinmasi 6nerilmektedir.

Anahtar Kelimeler: Yon Degistirme A¢ig1, Eksantrik Kullanim Orani, Basketbol, Cocuk Sporcular.
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Investigation of the Relationship Between Change of Direction Deficit and Eccentric
Utilization Ratio in Male Basketball Players Aged 10-12 Years

AYAZ, Ezgi'; BAYTAS, Eda';KOLDAS, Giilsah’ ; KARAKAYA YAGIZ, Hiimeyra'
!stanbul Nisantasi University, School of Physical Education and Sports, Istanbul, Turkey,
ezgi.ayaz@nisantasi.edu.tr
2Istanbul Gelisim University, Institute of Graduate Education, Istanbul, Turkey.

ABSTRACT

AIM: Change of direction deficit (CODD) is an important metric for assessing change of direction
performance independent of linear sprint speed and requires effective eccentric force production and efficient
utilization of the stretch—shortening cycle during braking and re-acceleration. Therefore, the eccentric
utilization ratio (EUR) is considered an important neuromuscular indicator associated with change of
direction performance. The aim of this study was to investigate the relationship between eccentric utilization
ratio and change of direction deficit in 10—12-year-old male basketball players.

METHOD: The study included 66 male basketball players aged 10-12 years (height: 136.74 + 7.32 cm;
body mass: 34.34 + 9.93 kg). Lower-extremity neuromuscular performance was assessed using the Squat
Jump (SJ) and Countermovement Jump (CMJ) tests. The eccentric utilization ratio (EUR) was calculated as
the CMJ/SJ ratio, while the change of direction deficit (CODD) was calculated using the results of the 505
change of direction test and the 10-m sprint test. The relationship between EUR and CODD was examined
using Pearson correlation analysis, and the effect of EUR on CODD was evaluated using simple and multiple
linear regression analyses.

FINDING: The mean EUR value of the participants was 1.03 + 0.08, while the right and left CODD values
were 0.90 + 0.17 s and 0.91 + 0.18 s, respectively. A weak negative and significant correlation was found
between EUR and right CODD (r = -0.243, p = 0.047), whereas no significant relationship was observed
between EUR and left CODD (p > 0.05). Regression analysis showed that EUR explained 5.9% of the
variance in right CODD (R? = 0.059, p = 0.047), but had no significant effect on left CODD. In the multiple
regression analysis, 5-0-5 right change of direction performance was identified as the only significant
predictor of right CODD (B = 0.758, p <0.001).

CONCLUSION: EUR showed a low-level association only with right CODD. This finding suggests that
eccentric utilization ratio may be related to change of direction deficit; however, this relationship appears to
be limited. The observation of this relationship only on the right side may be associated with the participants’
right-leg dominance. Therefore, in improving change of direction performance in youth basketball players,
eccentric strength characteristics, as well as change of direction-specific performance components and limb
dominance, should be taken into consideration.

Keywords: Change of Direction Deficit, Eccentric Utilization Ratio, Basketball, Youth Athletes.
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Fransiz Kontrast Antrenmam Sonrasi Reaktif Kuvvet indeksinin Akut Zamansal
Degisimi

BAYTAS, Eda’; ILHAN, Miray’; AYAZ, Ezgil’
stanbul Nisantas: Universitesi, Beden Egitimi ve Spor Yiiksekokulu, Istanbul,
eda.baytas@nisantasi.edu.tr
’Marmara Universitesi, Spor Bilimleri Fakiiltesi, Istanbul

OZET
GIRIS VE AMAGC: Fransiz kontrast antrenmani, noromiiskiiler performansi gelistirmek amactyla

yiiksek yiiklenmeli kuvvet ve patlayici egzersizleri birlestiren kompleks bir antrenman yontemidir. Bu
caligmanin amaci, Fransiz kontrast antrenmaninin reaktif kuvvet indeksi (RKI) iizerindeki akut zamansal
etkilerini incelemek ve pasif dinlenme kosulu ile karsilagtirmaktir.

YONTEM: Arastirmaya direng antrenmani deneyimine sahip 14 géniillii erkek sporcu (22,3 + 2,1 yil)
katilmigtir. Randomize ¢apraz tasarim kullanilan ¢aligmada katilimcilar, 48 saat arayla Fransiz kontrast
ve pasif kontrol kosullarin1 tamamlamistir. Fransiz kontrast protokolii; squat (%85 1RM), sigramali
squat, dambil ile derinlik sigrama (%30 1RM) ve bant destekli squat sigramasindan olusan ii¢ set
seklinde uygulanmstir. RK1, derinlik sigramas testi ile baslangicta (PRE), 15. saniyede ve 2., 4., 8., 12.
ve 16. dakikalarda OptoJump sistemi kullanilarak Sl¢iilmiistiir. Veriler tekrarli 6lgtimlerde ANOVA ve
eslestirilmis 6rneklem t-testi ile analiz edilmistir.

BULGULAR: RKI icin anlamli kosul x zaman etkilesimi belirlenmistir (F=4,399; p=0,005;
Np>=0,253). Fransiz kontrast kosulunda RK1, 15. saniyede baslangic degerine gore azalmis, 4. dakikadan
itibaren toparlanarak 16. dakikada baslangic diizeyine yaklasmstir. Kontrol kosulunda ise RKI genel
olarak azalma egilimi gostermistir. Gruplar arasinda 15. saniye (t=-4,05; p=0,002) ve 2. dakikada (t=-
2,83; p=0,014) anlaml farklihk bulunmustur. Katilimeilarm %64,3"i en yiiksek RKI degerine 4-16.
dakikalar arasinda ulagmigtr.

SONUC: Fransiz kontrast antrenmani uygulama sonrasinda reaktif kuvvet indeksinde gegici bir
azalmaya neden olmakla birlikte, toparlanma siirecinde performansin korunmasina katki saglamaktadir.
Bulgular, bu yontemin ani bir PAPE etkisi olusturmaktan ¢ok, uygun toparlanma siiresi saglandiginda
reaktif kuvvet performansinin siirdiiriilmesini destekleyebilecegini gostermektedir.

Anahtar Kelimeler: Derinlik sigramasi, Reaktif kuvvet indeksi, Uzama-kisalma dongiisii, Fransiz
kontrast antrenmani, toparlanma stiresi.
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Acute Time Course of Reactive Strength Index Following French Contrast Training

BAYTAS, Eda’; ILHAN, Miray’; AYAZ, Ezgil'
stanbul Nisantasi University, School of Physical Education and Sports, Istanbul,
eda.baytas@nisantasi.edu.tr
’Marmara University, Faculty of Sport Sciences, Istanbul

ABSTRACT
AIM: French contrast training is a complex training method that combines heavy resistance and

explosive exercises to enhance neuromuscular performance. The aim of this study was to investigate the
acute time-course effects of French contrast training on reactive strength index (RSI) and compare these
responses with a passive control condition.

METHOD: Fourteen resistance-trained male athletes (22.3 + 2.1 years) participated in this randomized
crossover study. Participants completed both the French contrast and passive control conditions
separated by a 48-hour washout period. The French contrast protocol consisted of back squat (85%
IRM), jump squat, dumbbell-loaded drop jump (30% 1RM), and band-assisted squat jump performed
for three sets. RSI was assessed using the drop jump test at baseline (PRE), immediately post-exercise
(15s), and at 2, 4, 8, 12, and 16 min using the OptoJump system. Data were analyzed using repeated-
measures ANOVA and paired-samples #-tests.

FINDING: A significant condition X time interaction was observed for RSI (F =4.399, p = 0.005, np?
=0.253). In the French contrast condition, RSI decreased immediately after the protocol (15 s), followed
by a progressive recovery from the 4th minute onward, approaching baseline values by the 16th minute.
In contrast, RSI gradually declined over time in the control condition. Significant between-condition
differences were identified at 15 s (t =—4.05, p=0.002) and 2 min (t =—-2.83, p=0.014). Overall, 64.3%
of participants achieved their highest RSI values between 4 and 16 min following the French contrast
protocol.

CONCLUSION: French contrast training induces a transient reduction in RSI immediately after
exercise; however, it appears to preserve reactive strength performance during the subsequent recovery
period. These findings suggest that, rather than eliciting an immediate post-activation performance
enhancement (PAPE), French contrast training may serve as an effective pre-performance strategy for
maintaining reactive strength when an appropriate recovery interval is provided.

Keywords: Drop jump, French contrast training, Post-activation performance enhancement, Reactive
strength index, Stretch-shortening cycle.
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Ust Diizey Kadin Sporcularda Inis Hatalar ile Dikey Sicrama Performans: Arasindaki
Tliski
ATAK Ebrar’

"Yalova Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve Rehabilitasyon Béliimii, Yalova,
Tiirkiye, ebra.atak@yalova.edu.tr

OZET

GIRIS VE AMAC: Dikey sigrama performansi sportif performansin énemli belirleyicilerinden biri
olmakla birlikte, yiiksek performans her zaman optimal inis mekanigini yansitmayabilir. Bu ¢alismanin
amaci, Ust diizey kadin sporcularda Landing Error Scoring System (LESS) ile degerlendirilen inis
hareket kalitesi ve OptoJump sistemi kullanilarak elde edilen dikey sigrama performans parametreleri
arasindaki iliskiyi incelemektir.

YONTEM: Kesitsel tasarimdaki bu galismaya haftada en az bes giin diizenli antrenman yapan 15 {ist
diizey kadin sporcu dahil edildi. LESS skorlari i¢in katilimeilar 30 cm yiiksekligindeki platformdan 6ne
atlayip hemen ardindan maksimal dikey sigrama gergeklestirirken 6n ve yan perspektiften video kayitlart
alindi. Sonrasinda bu kayitlar izlenerek inis hatalari puanlandi. Optojump verileri Optojump Squat Jump
prosediirii ile toplandi. LESS puani ve Squat Jump skorlar1 (Jump Height, Flight Time, Contact Time,
Relative Power, Pace ve Reactive Strength Index) degerlendirildi. Degiskenler arasindaki iliskiler
Spearman korelasyon analizi ile incelendi.

BULGULAR: LESS puani ile Jump Height (p=-0,771; p<0,001) ve Flight Time (p=-0,790; p<0,001)
arasinda giiclii negatif, Pace ile pozitif iliski saptand1 (p=0,616; p=0,015). Relative Power, Contact Time
ve RSl ile anlamli iligki bulunmadi (p>0,05).

SONUC: Daha az inis hatas1 gdsteren sporcularin daha yiiksek sigrama performansi sergiledigi
belirlendi. Bulgular, inis hareket kalitesi ile dikey sigrama performansinin ortak néromiiskiiler kontrol
mekanizmalarindan etkilenebilecegini ve performans degerlendirmelerinde hareket kalitesinin de
dikkate alinmasi gerektigini gostermektedir.

Anahtar Kelimeler: Biyomekanik, LESS, kadin sporcu, OptoJump, sigrama.
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Association Between Landing Errors and Vertical Jump Performance in Highly Trained
Female Athletes
ATAK Ebrar’

'Department of Physiotherapy and Rehabilitation, Faculty of Health Sciences, Yalova University,
Yalova, Tiirkiye, ebrar.atak@yalova.edu.tr

ABSTRACT

AIM: Although vertical jump performance is an important indicator of athletic ability, superior
performance does not necessarily reflect optimal landing mechanics. This study aimed to investigate the
relationship between Landing Error Scoring System (LESS) scores and OptoJump-derived vertical jump
performance parameters in highly trained female athletes.

METHOD: Fifteen highly trained female athletes who regularly trained at least five days per week
participated in this cross-sectional study. For the LESS assessment, participants performed a forward
drop from a 30-cm platform followed immediately by a maximal vertical jump, while video recordings
were obtained simultaneously from the frontal and sagittal planes. The recorded videos were
subsequently analyzed and landing errors were scored using the Landing Error Scoring System (LESS).
OptoJump measurements were collected using the optojump squat jump protocol. LESS scores and
Squat Jump scores (Jump Height, Flight Time, Contact Time, Relative Power, Pace, and Reactive
Strength Index) were evaluated. Associations between variables were analyzed using Spearman
correlation analysis.

FINDING: LESS demonstrated strong negative correlations with Jump Height (p=-0.771; p<0.001) and
Flight Time (p=-0.790; p<0.001), while a positive correlation was observed with Pace (p=0.616;
p=0.015). No significant associations were found between LESS and Relative Power, Contact Time, or
RSI (p>0.05).

CONCLUSION: Athletes with fewer landing errors exhibited superior vertical jump performance.
These findings suggest that landing quality and jump performance share common neuromuscular
determinants and that movement quality should be evaluated alongside performance outcomes in highly
trained female athletes.

Keywords: Biomechanics, female athlete, LESS, OptoJump, vertical jump.
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Futbolcularda Farkli PAPE Protokollerinin Sicrama ile Topla ve Topsuz Ceviklik
Performansina Akut Etkileri

TOLALIL Ali Berkay'?; CAMLIGUNEY, Asiye Filiz’
! Istanbul Nisantas1 Universitesi, Beden Egitimi ve Spor Yiiksekokulu, Antrendrliik Egitimi Boliimii,
Antrenérliik Egitimi Programu, Istanbul, Tiirkiye; berkay.tolali@nisantasi.edu.tr
2 Marmara Universitesi, Saglik Bilimleri Enstitiisii, Hareket ve Antrenman Bilimleri Anabilim Dali,
Istanbul, Tiirkiye
3 Marmara Universitesi, Spor Bilimleri Fakiiltesi, Antrenorliik Egitimi Bolimii, Hareket ve Antrenman
Bilimleri Anabilim Dali, istanbul, Tiirkiye

OZET

GIRIS VE AMAC: Bu galismanin amaci, farkli aktivasyon sonrasi performans artisi protokollerinin
futbolcularda sigrama, reaktif olmayan ¢eviklik ve reaktif ¢eviklik performansi iizerindeki akut etkilerini
toplu ve topsuz kosullarda karsilagtirmaktir.

YONTEM: Randomize, kars1 dengelenmis, dort dsnemli gapraz gegisli arastirmaya yas ortalamasi 23,4
+ 3,5 y1l olan, en az yedi yillik lisansh futbol ge¢misi bulunan 24 erkek Bolgesel Amatdr Lig futbolcusu
katilmigtir. Her katilime1 48 saat arayla {i¢ viicut agirligi skuat sigramasi, bir tekrar maksimumun yiizde
50’sinde ii¢ skuat, yiizde 75’inde ii¢ skuat ve yiizde 90’inda ii¢ skuat protokollerini uygulamistir.
Countermovement jump, topsuz ve toplu Illinois testi ile topsuz ve toplu Y sekilli reaktif ¢eviklik testi
On testte ve protokol sonrasi 4., 8. ve 10. dakikalarda degerlendirilmistir. Veriler, Greenhouse—Geisser
ve Holm diizeltmeleri kullanilarak iki yonlii tekrarh 6l¢iimler varyans analiziyle incelenmistir.
BULGULAR: Protokol, zaman ve protokol ile zaman etkilesimi biitiin ¢iktilarda anlamli bulunmustur
(p degerleri 0,0033 veya daha diisiik). Yiizde 75 protokolii; countermovement jump (ylizde 11,6), topsuz
[linois (ylizde 4,63), toplu Illinois (yilizde 3,98), topsuz reaktif ¢eviklik (ylizde 2,82) ve toplu reaktif
ceviklikte (ylizde 2,24) en yiiksek zaman ortalamalarini vermistir. Biitiin ¢iktilarda tepe yanit 8.
dakikada gozlenmistir. Yiizde 75 protokolii, yiizde 90 protokoliinden topsuz Illinois testinde anlaml
diizeyde iistiinken (p<0,001), toplu Illinois testindeki iistiinliik daha kiiciiktiir (p=0,040). Iki agir yiik
arasindaki fark countermovement jump ve reaktif ¢eviklik ciktilarinda anlamli degildir. Toplu
kosullardaki ortalama iyilesme, topsuz kosullara kiyasla Illinois testinde 0,45 ve Y testinde 0,40 yiizde
puan daha diisiik bulunmustur (her ikisi i¢in p<0,001).

SONUC: Bir tekrar maksimumun yilizde 75’iyle yapilan ii¢ tekrar skuat ve yaklasik sekiz dakikalik
toparlanma, incelenen performans ¢iktilari i¢in en tutarh akut yaniti saglamistir. Yiizde 90 yiik, sigrama
ve reaktif ¢eviklik icin giiclii bir alternatif olmakla birlikte, toplu ve karar verme gerektiren gorevlerde
kazanimin biiytikliigi azalmistir.

Anahtar Kelimeler: Aktivasyon sonrasi performans artisi, countermovement jump, futbol, reaktif
ceviklik, yon degistirme.
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Acute Effects of Different PAPE Protocols on Jump and Agility Performance with and
Without the Ball in Football Players

TOLALI, Ali Berkay'?; CAMLIGUNEY, Asiye Filiz’
! Istanbul Nisantas1 University, School of Physical Education and Sports, Department of Coaching
Education, Coaching Education Program, Istanbul, Tiirkiye; berkay.tolali@nisantasi.edu.tr
? Marmara University, Institute of Health Sciences, Department of Movement and Training Sciences,
Istanbul, Tiirkiye

3 Marmara University, Faculty of Sport Sciences, Department of Coaching Education, Division of
Movement and Training Sciences, Istanbul, Tiirkiye

ABSTRACT

AIM: This study compared the acute effects of four post-activation performance enhancement protocols
on jump, non-reactive agility, and reactive agility in football players, with and without the ball.
METHOD: In this randomized, counterbalanced, four-period crossover study, 24 male Regional
Amateur League players (age: 23.4 + 3.5 years) with at least seven years of licensed experience
completed four protocols 48 hours apart: three bodyweight squat jumps and three squats at 50, 75, or 90
percent of one-repetition maximum. Countermovement jump, Illinois, and Y-shaped reactive agility
were tested with and without the ball at baseline and 4, 8, and 10 minutes after each protocol. Two-way
repeated-measures analysis of variance with Greenhouse—Geisser and Holm adjustments was used.
FINDING: Protocol, time, and interaction effects were significant for all outcomes (p values were
0.0033 or lower). The 75 percent protocol produced the highest mean improvements in
countermovement jump (11.6 percent), Illinois without the ball (4.63 percent), I1linois with the ball (3.98
percent), reactive agility without the ball (2.82 percent), and reactive agility with the ball (2.24 percent).
All outcomes peaked at 8 minutes. The 75 percent protocol outperformed the 90 percent protocol in
Illinois without the ball (p<0.001); its advantage was smaller with the ball (p=0.040). Differences
between heavier loads were not significant for jump or reactive agility. Mean improvement with the ball
was 0.45 percentage points lower in Illinois and 0.40 points lower in the Y-shaped test (both p<0.001).
CONCLUSION: Three squat repetitions at 75 percent of one-repetition maximum followed by eight
minutes of recovery provided the most consistent acute response. The 90 percent load was a strong
alternative for jump and reactive agility, whereas gains were smaller in tasks with the ball and reactive
decisions.

Keywords: Change of direction, countermovement jump, post-activation performance enhancement,
repeated-measures design, stimulus response.
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Profesyonel Futbolda Mag¢ Giinii Aktivasyon Antrenmanimin Fiziksel Performans ve
Pozisyonel Farkhliklar Uzerine Etkisi
KAYA, Kaan'
!Istanbul Yeni Yiizyil Universitesi, Istanbul, kaan.kaya@yeniyuzyil.edu.tr

OZET

GIRIS VE AMAC: Mag giinii sabah1 uygulanan mag giinii aktivasyon antrenmani (MGA), diger adiyla
priming, elit futbolda yaygin olmasina ragmen resmi miisabaka performansi iizerindeki etkisi ve bu
etkinin pozisyona gore degisimi belirsizdir. MGA uygulamasinin mag i¢i dis fiziksel performansi
etkileyip etkilemedigini ve bu etkinin oyun pozisyonlarma gore farklilasip farklilagmadigin
incelemektir.

YONTEM: Gozlemsel, boylamsal ve tekrarli dl¢iim desenli bu ¢alismada, bir Tiirkiye Siiper Ligi
takimindan 25 erkek futbolcu (kaleciler hari¢) 35 resmi magta izlenmis ve 301 oyuncu-mag¢ gozlemi
elde edilmistir. Oyuncu performanslar1 10 Hz GPS ile kaydedilmistir. Toplam mesafe, yiiksek siddetli
kosu mesafesi (YSKM), sprint mesafesi, ivmelenme (IVM), yavaslama ve yiiksek metabolik gii¢
mesafesi (YMGM) mutlak ve dakika basina degerlerle analiz edilmistir. Maclar aktivasyon yapilan ve
yapilmayan olarak siniflandirilmigtir. Kosullar bagimsiz drneklem t-testi, pozisyon farkliliklari tek
yonlii varyans analizi (stoper, bek, merkez orta saha, kanat orta saha, forvet) ve pozisyona 0zgii
karsilastirmalarla incelenmistir.

BULGULAR: Aktivasyon yapan oyuncularda YSKM (p=0,03), dakika bagma YSKM (p=0,04), iIVM
(p=0,04) ve YMGM (p=0,01) anlaml1 diizeyde daha yiiksek bulunmus; dakika basina IVM sinirda
anlamli ¢ikmistir (p=0,05). Toplam mesafe, sprint mesafesi ve yavaglamada fark saptanmamustir.
Pozisyonlar arasinda toplam IVM disinda (p=0,076) neredeyse tiim degiskenlerde anlamli fark
bulunmustur (p<0,001). Pozisyona 6zgii etkiler seciciydi: aktivasyon stoperlerde YMGM (p=0,026),
merkez orta sahalarda dakika bagma YSKM (p=0,048) ve forvetlerde dakika basina [IVM (p=0,016) ile
iligkiliyken, kanat orta sahalarda dakika basina toplam mesafe daha diisiik bulunmustur (p=0,034).

SONUC: MGA yiiksek siddetli ¢iktilar1 destekliyor goriinmekte, ancak etkisi tekdiize degil pozisyona
bagimlidir; bu da aktivasyon protokollerinin pozisyona 6zgii planlanmasini desteklemektedir.

Anahtar Kelimeler: Aktivasyon, Dis yiik, Futbol, GPS, Mag¢ analizi.
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The Effect of Match-Day Activation Training on Physical Performance and Positional
Differences in Professional Football
KAYA, Kaan'
stanbul Yeni Yuzyil University, Istanbul, kaan.kaya@yeniyuzyil.edu.tr

ABSTRACT

AIM: Although match-day morning activation training (MDTA), also termed priming, is widely used
in elite football, its effect on official-match performance and how this varies by position remain unclear.
To examine whether MDTA influences in-match external physical performance and whether these
effects differ across playing positions in professional football.

METHOD: This observational, longitudinal, repeated-measures study monitored 25 male outfield
players from a Turkish Super League team across 35 official matches, yielding 301 player-match
observations. Player performances were recorded with a 10 Hz GPS unit. Total distance, high-intensity
running distance (HIRD), sprint distance, accelerations (ACC), decelerations and high metabolic power
distance (HMPD) were analyzed in absolute and per-minute terms. Matches were classified as activation
or non-activation. Independent-samples t-tests compared conditions, one-way analysis of variance
examined positional differences (centre-back, full-back, central midfielder, wide midfielder, forward),
and position-specific comparisons were performed.

FINDING: In the activation condition, players produced significantly higher HIRD (p=0.03), per-
minute HIRD (p=0.04), ACC (p=0.04) and HMPD (p=0.01), with per-minute ACC borderline (p=0.05).
Total distance, sprint distance and decelerations did not differ. Positional differences were significant
for nearly all variables (p<0.001) except total ACC (p=0.076). Position-specific effects were selective:
activation related to higher HMPD in centre-backs (p=0.026), higher per-minute HIRD in central
midfielders (p=0.048) and higher per-minute ACC in forwards (p=0.016), whereas wide midfielders
showed lower per-minute total distance (p=0.034).

CONCLUSION: MDTA appears to support high-intensity outputs, but its effect is position-dependent
rather than uniform, supporting position-specific prescription of activation protocols.

Keywords: Activation, External load, Football, GPS, Match analysis.
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Sporda Yaralanmalarin Onlenmesinde Medikal Egzersizlerin Yeri: Spor
Rehabilitasyonu ve Remedial Masaj Terapisi ile Biitiinlesik Bir Yaklasim
AKDENK, Miirsel"*’

!Istanbul Esenyurt Universitesi, Beden Egitimi ve Spor Yiiksekokulu, Eski Ogretim Elemant, Istanbul,
Tiirkiye

*Kiiresel Terapi Akademisi, Istanbul, Tiirkiye

3Uluslararast Dublin Universitesi, Spor Bilimleri Fakiiltesi, Medikal Egzersizler Boliimii, Yiiksek
Lisans Ogrencisi, Dublin, Irlanda E-posta: murselakdenk06@gmail.com

OZET
GIRIS VE AMAC: Medikal egzersiz; hareket kapasitesini gelistirmek, kas kuvvetini artirmak ve tedavi
stirecini  desteklemek amaciyla planlanan uygulamalarn kapsamaktadir. Spor yaralanmalarinin
onlenmesinde medikal egzersizin, spor rehabilitasyonu ve remedial masaj terapisiyle birlikte ele
alimmas1 biitiinciil bir yaklasim sunabilir. Bu ¢alismanin amaci, séz konusu ii¢ uygulama alaninin
yaralanmalarin 6nlenmesindeki yerini ve spor bilimleri egitimine birlikte aktarilmasina iligkin yaklagim
incelemektir.
YONTEM: Calismada medikal egzersiz, spor rehabilitasyonu ve remedial masaj terapisi kavramsal
olarak birlikte degerlendirilmistir. Medikal egzersiz uygulamalarinda kullanilan direng bantlari, pilates
toplar1 ve denge diskleri gibi ekipmanlar ile spor tibbinda yararlanilan manuel terapi araglari ele
alinmistir. Ayrica Avustralya ve Irlanda’daki ilgili lisansiistii egitim &rnekleri, programlarin gelisimi ve
uygulama alanlar1 bakimindan incelenmistir.
BULGULAR: inceleme sonucunda, kullanilacak ekipmanin saglik sorunu ve hedeflenen bolgeye gére
secilmesinin 6nemli oldugu; teorik derslerle uygulamali ¢alismalarin birlikte yiiriitiilmesi gerektigi
degerlendirilmistir. Medikal egzersiz, spor rehabilitasyonu ve remedial masajin biitiinlesik bigimde
kullanilmasinin hareket kapasitesinin gelistirilmesine, kas kuvvetinin desteklenmesine ve yaralanma
riskinin ydnetilmesine katki saglayabilecegi goriilmiistiir. Avustralya ve Irlanda’daki program érnekleri,
bu alanlarin farkl yiliksekogretim diizeylerinde yapilandirilabildigini gostermektedir.
SONUC: Medikal egzersizin spor rehabilitasyonu ve remedial masaj terapisiyle biitiinlesik bigimde ele
alinmasi, spor yaralanmalarmin Onlenmesine yonelik ¢ok bilesenli bir yaklagim sunmaktadir.
Uluslararasi egitim ve uygulama orneklerinden yararlanilarak Tiirkiye’de bu alanlara yonelik ders ve
programlarin gelistirilmesi dnerilmektedir.
Anahtar Kelimeler: Medikal egzersiz, Spor rehabilitasyonu, Spor yaralanmalarinin 6nlenmesi,
Remedial masaj, Spor terapisi.
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The Role of Medical Exercise in Sports Injury Prevention: An Integrated Approach
with Sports Rehabilitation and Remedial Massage Therapy
AKDENK, Miirsel"*’
'Former Faculty Member, School of Physical Education and Sports, Istanbul Esenyurt University,
Istanbul, Tiirkiye
’Global Therapy Academy, Istanbul, Tiirkiye
‘Master’s Student, Department of Medical Exercise, Faculty of Sports Sciences, International Dublin
University, Dublin, Ireland E-posta: murselakdenk06(@gmail.com

ABSTRACT
AIM: Medical exercise comprises planned practices designed to improve movement capacity, increase
muscular strength, and support the treatment process. Addressing medical exercise together with sports
rehabilitation and remedial massage therapy may provide an integrated approach to sports injury
prevention. This study aimed to examine the role of these three practice areas in injury prevention and
their combined incorporation into sports sciences education.
METHOD: Medical exercise, sports rehabilitation, and remedial massage therapy were evaluated
together at a conceptual level. Equipment used in medical exercise, including resistance bands, Pilates
balls, and balance discs, as well as manual therapy tools used in sports medicine, was considered.
Relevant postgraduate education examples from Australia and Ireland were also reviewed with regard
to program development and fields of practice.
FINDINGS: The review indicated that equipment should be selected according to the health problem
and targeted body region and that theoretical instruction should be integrated with practical training.
The combined use of medical exercise, sports rehabilitation, and remedial massage may contribute to
improved movement capacity, enhanced muscular strength, and the management of injury risk. Program
examples from Australia and Ireland show that these fields can be structured at different levels of higher
education.
CONCLUSION: Integrating medical exercise with sports rehabilitation and remedial massage therapy
offers a multicomponent approach to sports injury prevention. Drawing on international education and
practice models may support the development of related courses and programs in Tiirkiye.
Keywords: Medical exercise, Sports rehabilitation, Sports injury prevention, Remedial massage, Sports
therapy.
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Spor Terapisinde Tamamlayici1 Tip Uygulamalari: Avustralya, Tiirkiye ve Irlanda
Modellerinin Karsilastirmal Incelenmesi
AKDENK, Miirsel"*’

!Istanbul Esenyurt Universitesi, Beden Egitimi ve Spor Yiiksekokulu, Eski Ogretim Elemant, Istanbul,
Tiirkiye

*Kiiresel Terapi Akademisi, Istanbul, Tiirkiye

3Uluslararast Dublin Universitesi, Spor Bilimleri Fakiiltesi, Medikal Egzersizler Boliimii, Profesyonel
Doktora ngrencisi, Dublin, Irlanda, E-posta: murselakdenk06(@gmail.com

OZET

GIRIS VE AMAC: Tamamlayici tip uygulamalari; spor terapisi, rehabilitasyon ve medikal egzersiz
alanlarinda farkli egitim ve uygulama modelleriyle ele alinmaktadir. Bu ¢aligmanin amaci, spor
terapisinde tamamlayici tip uygulamalarina iliskin Avustralya, Irlanda ve Tiirkiye’deki yaklasimlar
incelemek; uluslararas1 program orneklerinden hareketle Tiirkiye yiiksekdgretiminde spor terapisi ve
tamamlayici tip alanlarina yonelik farkindalik olusturabilecek unsurlari belirlemektir.

YONTEM: Calisma, egitim programlarinin betimsel ve karsilastirmali incelemesine dayanmaktadir.
Avustralya modelinde saglik okullarinda 2009 yilinda uygulanan ileri 6n lisans programi ile Avustralya
Spor Terapisi Kolejinin lisans programi ele almmustir. Irlanda modelinde Uluslararas: Dublin
Universitesi Spor Bilimleri Fakiiltesi Medikal Egzersizler Programu ile Trinity College Dublin ve Trinity
Universitesi biinyesindeki ilgili programlar incelenmistir. Bu programlar kapsam, egitim diizeyi ve spor
terapisiyle iligkileri bakimindan degerlendirilmistir.

BULGULAR: Avustralya’daki saglik okullar1 ve spor terapisi programlar ile Irlanda’daki kolej ve
iiniversite programlarinin, spor terapisi ve tamamlayici uygulamalar farkli egitim diizeylerinde
yapilandirdigi  goriilmiistiir. Incelenen modeller, spor terapisi, medikal egzersiz ve tamamlayici
uygulamalarin disiplinler arasi bir gercevede ele alinabilecegini; kuramsal egitim ile uygulamali
Ogretimin program biitlinliigii i¢inde planlanmasinin 6nem tagidigin gostermektedir.

SONUC: Avustralya ve Irlanda’daki egitim modelleri, Tiirkiye’de spor terapisi ve medikal egzersiz
alanlarinda yenilik¢i programlarin gelistirilmesine 6rnek olusturabilir. Ancak program aktariminda
iilkenin ytliksekogretim yapisi, mesleki yetki sinirlar ve saglik mevzuati dikkate alinmali; tamamlayici
uygulamalar bilimsel kanit ve giivenlik ilkeleri dogrultusunda yapilandirilmalidir.

Anahtar Kelimeler: Spor terapisi, Tamamlayici tip, Medikal egzersiz, Yiiksekogretim, Karsilagtirmali
egitim.
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Complementary Medicine Practices in Sports Therapy: A Comparative Review of the
Australian, Turkish, and Irish Models
AKDENK, Miirsel"*’
'Former Faculty Member, School of Physical Education and Sports, Istanbul Esenyurt University,
Istanbul, Tiirkiye
’Global Therapy Academy, Istanbul, Tiirkiye
3 Professional Doctorate Student, Department of Medical Exercise, Faculty of Sports Sciences,
International Dublin University, Dublin, Ireland E-posta: murselakdenk06(@gmail.com

ABSTRACT

AIM: Complementary medicine practices are addressed through different education and practice models
in sports therapy, rehabilitation, and medical exercise. This study aimed to examine approaches to
complementary medicine in sports therapy in Australia, Ireland, and Tiirkiye and to identify elements
of international programs that may raise awareness of sports therapy and complementary medicine
within Turkish higher education.

METHOD: The study was based on a descriptive and comparative review of education programs. For
the Australian model, a 2009 advanced diploma program delivered by health schools and the bachelor’s
program of the Australian College of Sports Therapy were considered. For the Irish model, the Medical
Exercise Program within the Faculty of Sports Sciences at International Dublin University and relevant
programs at Trinity College Dublin and Trinity University were reviewed. The programs were evaluated
in terms of scope, education level, and relationship with sports therapy.

FINDINGS: Health-school and sports-therapy programs in Australia and college and university
programs in Ireland were found to structure sports therapy and complementary practices at different
levels of education. The reviewed models suggest that sports therapy, medical exercise, and
complementary practices can be addressed within an interdisciplinary framework and that theoretical
education and practical training should be planned as an integrated curriculum.

CONCLUSION: Education models in Australia and Ireland may inform the development of innovative
programs in sports therapy and medical exercise in Tirkiye. Any adaptation should nevertheless
consider the national higher education structure, professional scope-of-practice boundaries, and health
legislation, while complementary practices should be organized in accordance with scientific evidence
and safety principles.

Keywords: Sports therapy, Complementary medicine, Medical exercises.
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Bebeklerde Suya Hazir Olus (Aquatic Readiness): Kanita Dayali Bebek Yiizme Egitimi
I¢cin Gelisimsel Bir Cerceve

OZBUGUTU, Erengiil; ARSLAN KABASAKAL, Sema?

"Yalova I:Jniversitesi, Lisansiisti Egitim Enstitiisli, Beden Egitimi ve Spor Ana Bilim Dali, Yalova,
Yalova Universitesi, Spor Bilimleri Fakiiltesi, Spor Saglik Bilimleri Ana Bilim Dali, Yalova

OZET

GIRIS VE AMAC: Bu calismanm amaci, bebeklik doneminde suya hazir olus (aquatic readiness)
kavramina iligkin mevcut bilimsel kanitlar sistematik olarak degerlendirmek, bu yapiy1 olusturan temel
gelisimsel bilesenleri ortaya koymak ve bebek ylizme egitiminde bireysel gelisimsel 6zellikleri esas alan
cok boyutlu bir ¢gergeve onermektir.

YONTEM: Calisma, PRISMA 2020 rehberine uygun olarak yiiriitiilmiistiir. PubMed/MEDLINE,
Scopus, Web of Science, Cochrane Library, Embase ve Google Scholar veri tabanlar1 taranmigtir.
Dogumdan 36 aya kadar olan bebekleri kapsayan calismalar degerlendirilmis; 330 kayit igerisinden
duplikasyonlar ¢ikarildiktan sonra 266 kayit taranmis, 65 tam metin degerlendirilmis ve 16 ¢alisma nitel
senteze, 9 caligma meta-analize dahil edilmistir.

BULGULAR: Kanitlar; motor, duyusal, biligsel, davranigsal-duygusal, fizyolojik, su becerileri ve su
giivenligi olmak tizere yedi gelisimsel alan altinda biitlinlestirilmistir. Yapilandirilmis su aktivitelerinin
Ozellikle motor gelisim ve bazi biligsel gostergeler ilizerinde olumlu sonuglarla iligkili oldugu
gOrlilmistiir. Bununla birlikte litaratiirde bebeklik donemine 6zgii suya hazir olusun standartlastiriimig
ve ¢ok boyutlu bir yap1 olarak degerlendirilmesine yonelik yaklasimlarin sinirli oldugu goriilmektedir.
(Juarez Santos-Garcia et al., 2022).

SONUC: Bulgular, bebek yiizme egitiminde kronolojik yasin yani sira bireysel gelisimsel hazir olusun
da dikkate almmmasi1 gerektigini gostermektedir. Onerilen yedi boyutlu Aquatic Readiness gergevesi,
egitim siireglerinin bireysellestirilmesine ve bebeklere 6zgii gecerli ve giivenilir bir degerlendirme
aracinin gelistirilmesine temel olusturabilir.

Anahtar Kelimeler: Bebek yiizme, suya hazir olus, aquatic competence, aquatic readiness, motor
gelisim, nérogelisim, duyusal gelisim, su giivenligi.
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Aquatic Readiness in Infancy: A Developmental Framework for Evidence-Based Baby
Swimming Education

OZBUGUTU, Erengiil; ARSLAN KABASAKAL, Sema?

"Yalova University, Graduate Education Institute, Department of Physical Education and Sports, Yalova,
2Yalova University, Faculty of Sports Sciences, Department of Sports Health Sciences, Yalova

ABSTRACT

AIM: This study aimed to systematically evaluate the existing scientific evidence on the concept of
aquatic readiness in infancy, identify the key developmental components underlying this construct, and
propose a multidimensional framework based on individual developmental characteristics for infant
swimming education.

METHOD: The study was conducted in accordance with the PRISMA 2020 guidelines.
PubMed/MEDLINE, Scopus, Web of Science, Cochrane Library, Embase, and Google Scholar
databases were searched. Studies involving infants from birth to 36 months of age were evaluated.
Following the removal of duplicates from 330 records, 266 records were screened, 65 full-text articles
were assessed for eligibility, and 16 studies were included in the qualitative synthesis, while 9 studies
were included in the meta-analysis.

FINDING: The evidence was synthesized across seven developmental domains: motor, sensory,
cognitive, behavioral-emotional, physiological, aquatic skills, and water safety. Structured aquatic
activities were associated with positive outcomes, particularly in motor development and certain
cognitive indicators. However, differences in sample sizes, intervention content, and assessment
methods across studies limited the interpretability of the evidence. Furthermore, the literature lacks a
sufficiently developed, standardized, and multidimensional approach for assessing aquatic readiness
specifically in infancy. “However, although various assessment tools for aquatic competence are
available in the existing literature, approaches for the standardized and multidimensional assessment of
aquatic readiness specifically in infancy remain limited (Juarez Santos-Garcia et al., 2022).
CONCLUSION: The findings indicate that infant swimming education should consider individual
developmental readiness in addition to chronological age. The proposed seven-dimensional Aquatic
Readiness framework may provide a basis for individualizing educational processes and developing a
valid and reliable assessment tool specifically designed for infants.

Keywords: Baby swimming, aquatic readiness, aquatic competence, motor development, sensory
development.
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10-12 Yas Erkek Cocuklarda 8 Haftallk Kor Antrenmaninin Plank Dayamkhihig: ve 25
Metre Serbest Stil Yiizme Performans1 Uzerine Etkileri

KAVAL Berkcan', OZBAR Nurper’, SAGIROGLU Isa’

1Trakya Universitesi Saglik Bilimleri Enstitiisii, Edirne, berkcankaval@trakya.edu.tr
2Trakya Universitesi Kirkpimar Spor Bilimleri Fakiiltesi, Edirne

OZET

GIRIS VE AMAC: Bu caligmanin amaci, rekreatif diizeyde yiizme egitimi alan 10-12 yasindaki erkek
cocuklarda ylizme antrenmanina eklenen 8 haftalik kor antrenmaninin plank dayaniklilign ve 25 m
serbest stil ylizme performansi iizerindeki etkilerini incelemektir.

YONTEM: Calisma, randomize &n test-son test kontrol gruplu deneysel desen olarak tasarlanmistir.
Olgiit 6rnekleme ydntemiyle secilen ve en az 25 m kesintisiz yiizebilen 14 rekreatif erkek yiiziicii (10—
12 yas), basit rastgele atama yoluyla deney (n = 7) ve kontrol (n = 7) gruplarina ayrilmistir. Sekiz hafta
boyunca haftada iki giin kontrol grubuna 60 dakikalik standart yiizme antrenmani uygulanirken, deney
grubuna ayni1 yiizme antrenmanina ek olarak 30 dakikalik kor antrenmani uygulanmistir. Plank testi ve
25 m serbest stil ylizme siiresi 0n test ve son testte degerlendirilmistir. Veriler iki yonlii karigik desenli
varyans analiziyle ¢dziimlenmistir (p < 0,05). Etik kurul izni alinmustir (Protokol kodu: TUTF-
GOBAEK 2025/534).

BULGULAR: Deney ve kontrol gruplar birlikte degerlendirildiginde, plank stiresi [F(1, 12) =49,77; p
<0,001; np*=0,81] ve 25 m yiizme siiresi [F(1, 12) =39,99; p < 0,001; np*> = 0,77] i¢in On testten son
teste istatistiksel olarak anlamli zaman ana etkileri tespit edilmistir. Plank siiresinin kontrol grubunda
85,86 £ 40,79 sn’den 219,14 + 145,44 sn’ye, deney grubunda ise 83,86 + 60,57 sn’den 346,43 £+ 144,30
sn’ye ylikseldigi saptanmistir. Buna karsilik, 25 m yilizme siiresinin kontrol grubunda 31,90 + 8,10
sn’den 28,51 + 7,09 sn’ye, deney grubunda ise 26,14 + 3,49 sn’den 22,07 £ 2,38 sn’ye azaldig: tespit
edilmistir. Zaman x Grup etkilesimi incelendiginde, yalnizca plank siiresi agisindan istatistiksel olarak
anlamli bir etkilesim oldugu saptanmistir [F(1, 12) = 5,31; p = 0,040; np*> = 0,31]. Plank
performansindaki degisime iligkin grup igi etki biiyiikliikleri deney grubunda (Cohen’s d = 2,65), kontrol
grubunda ise (Cohen’s d = 1,21) olarak hesaplanmistir. Bu degerler, her iki grupta da 6n testten son teste
plank performansindaki degisimin yiiksek diizeyde grup ici etki biiyiikliigiine sahip oldugunu
gostermektedir.

SONUC: Yiizme antrenmanina ek olarak uygulanan 8 haftalik kor antrenmaninin, 10—12 yasindaki
rekreatif erkek yiiziicillerde plank dayanikliligimi kontrol grubuna kiyasla daha fazla gelistirdigi
saptanmistir. Buna karsilik, 25 m serbest stil yiizme siiresindeki degisimin gruplara gore istatistiksel
olarak anlaml diizeyde farklilagmadig: tespit edilmistir.

Anahtar Kelimeler: Kor Antrenmani, Performans Gelisimi, Plank Dayanikliligi, Rekreatif Erkek
Yiiziiciiler, Yiizme Performansi.
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Effects of Eight-Week Core Training on Plank Endurance and 25-m Freestyle
Swimming Performance in 10-12-Year-Old Boys

KAVAL Berkcan', OZBAR Nurper’, SAGIROGLU Isa’
'Trakya University, Institute of Health Sciences, Edirne, Tiirkiye, berkcankaval@trakya.edu.tr
*Trakya University, Kirkpimar Faculty of Sport Sciences, Edirne, Tiirkiye

ABSTRACT

INTRODUCTION AND AIM: The aim of this study was to examine the effects of an 8-week core
training program added to swimming training on plank endurance and 25-m freestyle swimming
performance in male recreational swimmers aged 10—12 years.

METHOD: The study was designed as a randomized pretest—posttest control-group experiment.
Fourteen male recreational swimmers aged 10—12 years, selected using criterion sampling and capable
of swimming at least 25 m continuously, were assigned to an experimental group (n = 7) and a control
group (n = 7) by simple randomization. For eight weeks, twice per week, the control group completed a
60-minute standard swimming training session, while the experimental group completed the same
swimming training plus an additional 30-minute core training session. The plank test and 25-m freestyle
swimming time were assessed at pretest and posttest. Data were analyzed using a two-way mixed-design
analysis of variance (p < 0.05). Ethics committee approval was obtained (Protocol code: TUTF-
GOBAEK 2025/534).

RESULTS: When the experimental and control groups were considered together, significant main
effects of time were observed for plank hold time [F(1, 12) =49.77, p < 0.001, np? = 0.81] and 25-m
freestyle swimming time [F(1, 12) =39.99, p <0.001, np*=0.77]. Plank hold time increased from 85.86
+40.79 s to 219.14 + 145.44 s in the control group and from 83.86 + 60.57 s to 346.43 = 144.30 s in the
experimental group. The 25-m freestyle swimming time decreased from 31.90 + 8.10 s to 28.51 = 7.09
s in the control group and from 26.14 £+ 3.49 s to 22.07 + 2.38 s in the experimental group. A statistically
significant Time % Group interaction was observed only for plank hold time [F(1, 12) =5.31, p = 0.040,
np? = 0.31]. Within-group effect sizes for the change in plank performance were calculated as Cohen’s
d = 2.65 in the experimental group and Cohen’s d = 1.21 in the control group. These values indicate
large within-group effect sizes for the change in plank performance from pretest to posttest in both
groups.

CONCLUSION: The 8-week core training program added to swimming training produced greater
improvements in plank endurance in male recreational swimmers aged 10—12 years compared with the
control group. In contrast, the change in 25-m freestyle swimming time did not differ significantly
between the groups.

Keywords: Core Training, Male Recreational Swimmers, Performance Improvement, Plank Endurance,
Swimming Performance.
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Tek Tekrar Maksimum Yarim Skuat Uygulamasinin Futbolcularda Sicrama
Performansina Akut Etkisi

BOYACI, Abdurrahman'; TOLALI, Ali Berkay'; TULEK, Serta¢ Selahattin'; KALE, Mehmet’

1']'stanbul Nisantasi Universitesi, Beden Egitimi ve Spor Yiiksekokulu, Antrenérliik Egitimi Boliimii,
Istanbul, Tiirkiye, abdurrahman.boyaci@nisantasi.edu.tr

2Eskisehir Teknik Universitesi, Spor Bilimleri Fakiiltesi, Antrenérliik Egitimi Boliimii, Antrenorliik
Egitimi Anabilim Dali

o OZET
GIRIS VE AMAC: Aktivite sonras1 performans artisi (PAPE), yiiksek siddetli bir kosullandirict
aktiviteyi izleyen patlayici performanstaki gecici iyilesmeyi ifade etmektedir. Bu ¢alismanin amac, tek
tekrar maksimum (1TM) yarim skuat uygulamasinin erkek futbolcularda aktif sicrama (CMJ) ve skuat
sigrama (SJ) performansina akut etkisini kontrol grubuyla karsilagtirmaktir.
YONTEM: Arastirmaya 47 erkek futbolcu katilmis; katilimeilar calisma (n=23) ve kontrol (n=24)
gruplarinda degerlendirilmistir. Uyum seansi ve standart isinmanin ardindan CMJ ve SJ yiikseklikleri
OptoJump sistemiyle protokol dncesinde ve sonrasinda dlgiilmiistiir. Caligma grubuna 1TM yarim skuat
temelli 6n kosullandirma protokolii uygulanmis, kontrol grubu aym Ol¢iim zamanlarinda
degerlendirilmistir. Normal dagilim Shapiro-Wilk, varyans homojenligi Levene testiyle incelenmistir.
Grup i¢i degisimler eslestirilmis 6rneklemler t-testiyle, gruplar arasi farklar bagimsiz 6rneklemler t-
testiyle analiz edilmis; etki biiylikliigii Cohen'in d degeriyle hesaplanmistir (p<0,05).
BULGULAR: Baslangic CMJ ve SJ degerlerinde gruplar arasinda anlamli fark bulunmamustir (p>0,05).
Caligma grubunda CMJ 36,0+5,65 cm'den 37,6+5,09 cm'ye, SJ ise 34,3+6,12 cm'den 35,3+£6,20 cm'ye
ylikselmis ve her iki artis anlamli bulunmustur (p<0,001). Kontrol grubunda CMJ (p=0,064) ve SJ
(p=0,502) bakimindan anlamli degisim saptanmamistir. Son testte calisma grubu, kontrol grubuna gore
CMJ'de (p=0,005; d=0,857) ve SJ'de (p=0,011; d=0,777) daha yiiksek performans gostermistir.
SONUC: Tek tekrar maksimum yarim skuat temelli 6n kosullandirma, erkek futbolcularda CMJ ve SJ
performansini akut olarak gelistirmistir. Bu protokol, patlayici alt ekstremite performansinin dnemli
oldugu antrenman ve miisabaka dncesinde etkili bir 1stnma stratejisi olarak kullanilabilir.
Anahtar Kelimeler: Kosullandiric1 aktivite, Néromiiskiiler yamt, On aktivasyon, PAPE.
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Acute Effect of a One-Repetition Maximum Half-Squat Protocol on Jump Performance
in Football Players
Abdurrahman BOYACI', Ali Berkay T OLALL, Sertac Selahattin TULEK', Mehmet KALE’

'Istanbul Nisantasi University, School of Physical Education and Sports, Department of Coaching
Education, Istanbul, Tiirkiye,; abdurrahman.boyaci@nisantasi.edu.tr

2Eskisehir Technical University, Faculty of Sport Sciences, Department of Coaching Education,
Division of Coaching Education

ABSTRACT

AIM: Post-activation performance enhancement (PAPE) refers to a temporary improvement in
explosive performance following a high-intensity conditioning activity. This study aimed to compare
the acute effect of a one-repetition maximum (1RM) half-squat protocol on countermovement jump
(CMJ) and squat jump (SJ) performance in male football players with a control group.

METHOD: Forty-seven male football players were evaluated in an intervention group (n=23) and a
control group (n=24). After familiarization and a standardized warm-up, CMJ and SJ heights were
measured before and after the protocol using an OptoJump system. The intervention group completed a
1RM half-squat-based conditioning protocol, while the control group was evaluated at the corresponding
measurement times. Normality and homogeneity of variance were examined using the Shapiro-Wilk
and Levene tests, respectively. Within-group changes were analyzed using paired-samples t-tests, and
between-group differences using independent-samples t-tests. Effect sizes were calculated using
Cohen's d (p<0.05).

FINDINGS: No significant between-group differences were found in baseline CMJ or SJ values
(p>0.05). In the intervention group, CMJ increased from 36.0+5.65 cm to 37.6£5.09 cm and SJ increased
from 34.346.12 cm to 35.3+£6.20 cm; both increases were significant (p<0.001). No significant changes
were detected in the control group for CMJ (p=0.064) or SJ (p=0.502). At post-test, the intervention
group performed better than the control group in CMJ (p=0.005; d=0.857) and SJ (p=0.011; d=0.777).

CONCLUSION: A one-repetition maximum half-squat conditioning activity acutely improved CMJ
and SJ performance in male football players. The protocol may be used as an effective warm-up strategy
before training or competition requiring explosive lower-extremity performance.

Keywords: Conditioning activity, Neuromuscular response, PAPE, Pre-activation.
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Yiiziiciilerde AGT (rs699) ve ADRB2 (rs1042713) Polimorfizlerinin Siirat ve
Kardiyorespiratuar Dayamkhihga Etkisinin Incelenmesi
YALCIN KINAY, Selin'; EKIZOGLU, Seda’; AKKOC, Orkun’
'Istanbul Nisantas1 Universitesi, Istanbul, selinyalcin.kinay@nisantasi.edu.tr
?[stanbul Nisantas1 Universitesi, Istanbul.
*Istanbul Cerrapasa Universitesi, Istanbul.

OZET

GIRIS VE AMAC: Atletik performansla iliskilendirilen genler arasinda yer alan AGT (1s699) ve
ADRB2 (rs1042713) polimorfizmleri, sirasiyla renin-anjiyotensin-aldosteron sistemi ve f2-adrenerjik
reseptor aktivitesi lizerinden kas ve kardiyovaskiiler fonksiyonu etkilemektedir. Bu ¢alismanin amaci,
s06z konusu polimorfizmlerin yiiziiclilerde siirat ve kardiyorespiratuar dayaniklilik performansi ile
iligkisini incelemektir.

YONTEM: Calismaya, kisa (50-100 m, n=39), orta (200-400 m, n=40) ve uzun (800-1500 m, n=40)
mesafe gruplarina ayrilan toplam 119 lisansh yiiziicii (39 kadmn, 80 erkek) dahil edildi. Katilimcilardan
alinan bukkal siiriintli 6rneklerinden elde edilen genomik DNA &rneklerinde AGT (rs699) ve ADRB2
(rs1042713) genotiplemesi Real-Time PCR yontemiyle gergeklestirildi. Performans gdstergesi olarak,
sporcularm kariyerleri boyunca elde ettikleri en iyi derecelerin, bu derecelere en yakin yila ait diinya
rekoruna gore standardize edilmesiyle hesaplanan World Aquatics Puani1 (WAP) kullanildi. Genotip ve
allel dagilimlan Ki-kare testi, WAP karsilastirmalar tek yonli ANOVA ile degerlendirildi.

BULGULAR: AGT (1s699) polimorfizminde tiim gruplarda en sik goriilen genotip TC (%44,5) olup,
C alleli (%55,9) daha yiiksek frekansta bulundu. TC genotipi ve C alleli 6zellikle uzun mesafe grubunda
anlaml diizeyde yiiksek bulundu (p=0,036 ve p=0,044). ADRB2 (rs1042713) polimorfizminde ise AG
genotipi tim gruplarda en yaygin genotip olup (%55,5) orta ve uzun mesafe gruplarinda istatistiksel
olarak anlamli bicimde daha sik goriildi (p=0,002 ve p<0,001); mesafe arttikca AG genotip sikliginin
da arttig1 (kisa: %43,6; orta: %57,5; uzun: %65,0) saptandi. WAP puanlar1 agisindan genotip gruplari
arasinda istatistiksel olarak anlaml bir fark bulunmada.

SONUC: AGT (rs699) ve ADRB2 (1s1042713) polimorfizmleri tek baglarina yiizme performansini
dogrudan belirleyici nitelikte degildir. Ancak bu ¢aligma s6z konusu polimorfizmlerin yiizme sporunda
ilk kez incelenmis olmasi1 bakimindan alana yeni bir bakis acis1 kazandirmaktadir.

Anahtar Kelimeler: Yiizme, AGT (rs699), ADRB2 (rs1042713), siirat performansi, kardiyorespiratuar
dayaniklilik.
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Investigation of The Effects of AGT (rs699) And ADRB2 (rs1042713) Polymorphisms on
Speed and Cardiorespiratory Endurance in Swimmers
YALCIN KINAY, Selin'; EKIZOGLU, Seda’; AKKOC, Orkun’
stanbul Nisantast University, Istanbul, selinyalcin.kinay(@nisantasi.edu.tr
2[stanbul Nisantas: University, Istanbul.
2[stanbul Cerrapasa University, Istanbul.

ABSTRACT

AIM: The AGT (rs699) and ADRB2 (rs1042713) polymorphisms, which are among the genes
associated with athletic performance, influence muscle and cardiovascular function via the renin-
angiotensin-aldosterone system and 2-adrenergic receptor activity, respectively. The aim of this study
is to investigate the association between these polymorphisms and speed and cardiorespiratory
endurance performance in swimmers.

METHOD: The study included a total of 119 licensed swimmers (39 women, 80 men), divided into
short-distance (50—100 m, n = 39), middle-distance (200400 m, n = 40) and long-distance (800—1,500
m, n = 40) groups. Genomic DNA was extracted from buccal swab samples collected from the
participants, and genotyping for the AGT (rs699) and ADRB2 (rs1042713) loci was performed using
the real-time PCR method. As a performance indicator, World Aquatics Points (WAP) were used,
calculated by standardising the athletes’ best times achieved throughout their careers against the world
record for the year closest to those times. Genotype and allele distributions were assessed using the chi-
squared test, whilst WAP comparisons were analysed using one-way ANOVA.

FINDING: The most common genotype in the AGT (rs699) polymorphism across all groups was TC
(44.5%) whilst the C allele (55.9%) was found at a higher frequency. The TC genotype and the C allele
were found to be significantly more prevalent, particularly in the long-distance group (p=0.036 and
p=0.044). In the ADRB2 (1rs1042713) polymorphism, the AG genotype was the most common genotype
across all groups (55.5%) and was statistically significantly more frequent in the middle- and long-
distance groups (p=0.002 and p<0.001); it was observed that the frequency of the AG genotype increased
as distance increased (short: 43.6%, middle: 57.5%, long: 65.0%). No statistically significant difference
was found between genotype groups in terms of WAP scores.

CONCLUSION: The AGT (rs699) and ADRB2 (rs1042713) polymorphisms do not, on their own,
directly determine swimming performance. However, as this study is the first to examine these
polymorphisms in the sport of swimming, it offers a new perspective on the field.

Keywords: Swimming, AGT (rs699), ADRB2 (rs1042713), speed performance, cardiorespiratory
endurance.
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Izometrik Kasilmanin iki Yeni Formu; Boyun Egme (HIMA) ve Ustesinden Gelme
(PIMA)
CIKIKCI Alper'; BIYIKLI TURKER?; ERSOZ, Mehmet®
"Marmara Universitesi Spor Bilimleri Fakiiltesi, Istanbul, alpercikikci@gmail.com
*Marmara Universitesi Spor Bilimleri Fakiiltesi, Istanbul, turker.biyikli@marun.edu.tr.
Milli Egitim Bakanlig, Istanbul, m.ersozz17@gmail.com

OZET
GIRIS VE AMAC: Bu arastirmanin amact izometrik antrenman yontemlerinde kullamilan iki farkli kasilma

formu ile konsantrik-izometrik kuvvet antrenman uygulamalarinin giincel literatiirde nasil yer aldiginin ifade
edilmesidir.

YONTEM: Calismada, izometrik kuvvet antrenmanlar1 ‘boyun egme’ (yielding-HIMA) ve ‘iistesinden
gelme’ (overcoming-PIMA) kavramlarini derlemek amaciyla dokiiman analizi yontemi kullanilmistir.
Verilerin elde edilme siirecinde ‘Overcoming Isometric’, *Yielding Isometric’, ‘HIMA’, ‘PIMA’ anahtar
kelimeler olarak kullanilmistir. Google Scholar, PubMed, ve Sciencedirect veri tabanlar1 araciligryla tarama
yontemi ile elde edilmistir.

BULGULAR: Aralarinda belirgin farkliliklar bulunan bu iki tip farkli izometrik kas eylemi haliyle ayni
formda gibi goziiken ancak farkli yontemler uygulanan antrenman yontemlerinin olusmasina zemin
hazirlamistir. Literatiirde izometrik eylemler iki temel alt kategoride siniflandirilmaktadir: Mekanik bir
engele kars1 azami kuvvet iiretimini temsil eden ve durdurulmus konsantrik bir eylem olarak degerlendirilen
itme tipi izometrik eylemler (PIMA) ile yercekimi veya harici yiike karst eklem pozisyonunun
stabilizasyonunu gerektiren, durdurulmus eksantrik bir eylem niteligindeki tutma tipi izometrik eylemler
(HIMA). Bir bagka deyisle sabit ve hareket etmeyen bir nesneye karsi kuvvet uygulandiginda ortaya ¢ikan,
konsantrik yiiklii 'listesinden gelme' (overcoming) veya 'itme' izometrik kas eylemi (PIMA) ile denegin harici
bir yiike diren¢ gosterirken eklem agisin1 korudugu, eksantrik yiiklii 'yar' (quasi), 'boyun egme' (yielding)
veya 'tutma' izometrik kas eylemi (HIMA) olarak adlandirilmaktadir.

SONUC: Spor bilimleri ve klinik egzersiz literatiiriinde izometrik kasilmalar uzun siire tek tip bir mekanik
eylem olarak degerlendirilmis; kuvvet profillemelerinde ¢ogunlukla itme tipi izometrik eylemler (PIMA)
referans alimmustir. Bununla birlikte, kas-tendon adaptasyonunu ve néromuskiiler kontrolii hedefleyen
uygulamacilarin tutma tipi izometrik eylemleri (HIMA) antrenman ve rehabilitasyon siireclerine daha fazla
entegre etmesiyle bu alandaki paradigma doniisiimii hiz kazanmistir. Literatlirdeki yontem ve raporlama
farkliliklarina ragmen, yapilan caligsmalar sonucunda iki ayr1 izometrik eylem tipinin varligini kesin olarak
kanitlamaktadir: PIMA ve HIMA. Bu iki yontem aslinda nérofizyolojik, mekanik ve hemodinamik objektif
oOl¢iitlerle birbirinden net bir bicimde ayirt edilebilen iki bagimsiz kasilma tiirtidiir.

Anahtar Kelimeler: izometrik, HIMA, PIMA, Overcoming, Yielding.
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Two New Forms of Isometric Contraction: Yielding (HIMA) and Overcoming (PIMA)

CIKIKCI Alper'; BIYIKLI TURKER,?; ERSOZ, Mehmet?
'Marmara University Sport Sciences Faculty, Istanbul, alpercikikci@gmail.com
*Marmara University Sport Sciences Faculty, Istanbul, turker.biyikli@marun.edu.tr.
*Ministiry of National Education Department, istanbul, m.ersozz17@gmail.com

ABSTRACT

INTRODUCTION AND AIM: The aim of this study is to elucidate how two different contraction forms
utilized in isometric training methods and concentric-isometric strength training applications are represented
in the current literature.

METHODS:In this study, the document analysis method was used to compile the concepts of eccentric
isometric strength training (HIMA) and concentric isometric strength training (PIMA). During the data
acquisition process, "Yielding Isometric", "Overcoming Isometric”, "HIMA", and "PIMA" were used as
keywords. The data were obtained through screening across the Google Scholar, PubMed, and ScienceDirect
databases.

FINDINGS: These two distinct types of isometric muscle actions, which exhibit marked differences, have
paved the way for the development of training methods that appear to share the same form but employ
different methodologies. In the literature, isometric actions are classified into two primary subcategories:
pushing isometric muscle actions (PIMA), which represent maximal force production against an unyielding
mechanical object and are considered a stopped concentric action; and holding isometric muscle actions
(HIMA), which require the stabilization of joint position against gravity or an external load and serve as a
stopped eccentric action. In other words, they are termed concentrically loaded "overcoming" or "pushing"
isometric muscle action (PIMA), which occurs when exerting force against an immovable object, and
eccentrically loaded "quasi", "yielding", or "holding" isometric muscle action (HIMA), where the subject
maintains a joint angle while resisting an external load.

CONCLUSION: In sports science and clinical exercise literature, isometric contractions have long been
treated as a monolithic mechanical action, and strength profiling has predominantly relied on pushing
isometric muscle actions (PIMA). However, this paradigm shift has gained momentum as practitioners
aiming for musculotendinous adaptation and neuromuscular control have increasingly integrated holding
isometric muscle actions (HIMA) into training and rehabilitation processes. Despite methodological and
reporting differences across the literature, conducted studies definitively prove the existence of two distinct
isometric action types: PIMA and HIMA. These two methods are, in fact, two independent contraction types
that can be distinctly differentiated from each other by objective neurophysiological, mechanical, and
hemodynamic measures.

Keywords: Isometric, HIMA, PIMA, Overcoming, Yielding.
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Diren¢ Antrenmaninda Otoregiilasyon Kullanimi: Oznel Ve Nesnel Yaklasimlarla Yiik
Yonetimi

ERSOZ, Mehmet'; BIYIKLI TURKER?; CIKIKCI Alper’
'Milli Egitim Bakanlig, Istanbul, m.ersozz17@gmail.com
*Marmara Universitesi Spor Bilimleri Fakiiltesi, Istanbul, turker.biyikli@marun.edu.tr.
*Marmara Universitesi Spor Bilimleri Fakiiltesi, Istanbul, alpercikikci@gmail.com

OZET

Amac¢: Bu c¢alismanin amaci, direng antrenmaninda otoregiilasyon kullanimmin farklt uygulamalarimi
aciklamak; antrenman yiikiiniin diizenlenmesinde kullanilan 6znel ve nesnel yontemleri karsilagtirmak ve bu
yontemlerin  bireysellestirilmis yiik ydnetimi ile esnek periyotlama igerisindeki uygulamalarini
degerlendirmektir.

Yontem: Bu ¢alisma, direng antrenmaninda otoregiilasyon kullaniminda; Algilanan Zorluk Derecesi (AZD),
Rezerv Tekrar Sayis1 (RTS), Hiz Temelli Antrenman (HTA), Otoregiilatif ilerleyici Direng Egzersizi (OIDE)
ve Esnek Periyotlama (EP) yaklasimlari ¢cergevesinde ele alinmugtir. Yaklagimlar; yiikiin diizenlenme bigimi,
giinliik performans degiskenligine duyarlilik, antrenman yiikiiniin bireysellestirilmesi, uygulanabilirlik ve
6l¢tim sinirhiliklart agisindan karsilagtirilarak degerlendirilmistir.

Bulgular: Otoregiilasyon, dnceden planlanan antrenman yiikiiniin sporcunun giincel performans kapasitesi,
hazir olus diizeyi ve seans i¢i yanitlarina gore uyarlanmasina olanak saglar. AZD ve RTS, algilanan efor ve
tiikkenige yakinlik {izerinden yiikiin 6znel olarak diizenlenmesini destekler. HTA; hareket hizi, yiik-hiz iliskisi
ve set ici hiz kaybi iizerinden performansin nesnel olarak izlenmesine imkén verir. OIDE, gerceklestirilen
tekrar performansina gore yiikiin seans igerisinde sistematik bigimde artirilmasina veya azaltilmasina olanak
tanir. EP ise dnceden planlanmig antrenman se¢enekleri arasindan sporcunun giincel performans ve hazir olug
durumuna uygun seansin secilmesini saglar. Oznel yontemler sporcu deneyimi ve &lgek kullanimina
asinaliktan etkilenebilirken, HTA gegerli 6l¢lim araglar1 ve egzersize 6zgii degerlendirme olgiitleri gerektirir.

Sonug¢: Antrenmanda otoregiilasyon kullanimi, yiikiin sporcunun giinliik performans kapasitesi ve seans i¢i
yanitlar1 dogrultusunda bireysellestirilmesini saglar. Oznel ve nesnel yontemlerin amaca ve uygulama
kosullarina uygun kullanilmasi, planlanan antrenmanin bireysel performans degiskenligine gore
uyarlanmasina katki saglayabilir. Otoregiilasyon bu yoniiyle geleneksel antrenman planlamasmin yerine
gecen bagimsiz bir yontemden ¢ok, yiik yonetimini destekleyen tamamlayict bir programlama stratejisi
olarak degerlendirilebilir.

Anahtar Kelimeler: Otoregiilasyon, diren¢ antrenmani, antrenman yiikii, hiz temelli antrenman, esnek
periyotlama.
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Use of Autoregulation in Resistance Training: Load Management Through Subjective
and Objective Approaches

ERSOZ. Mehmet'; BIYIKLI TURKER?; CIKIKCI Alper’
'Ministiry of National Education Department, Istanbul, m.ersozz17@gmail.com
*Marmara University Sport Sciences Faculty, Istanbul, turker.biyikli@marun.edu.tr.
*Marmara University Sport Sciences Faculty, Istanbul, alpercikikci@gmail.com

ABSTRACT
Aim: The aim of this study was to explain the different applications of autoregulation in resistance training,

compare the subjective and objective methods used to regulate training load, and evaluate the application of
these methods within individualized load management and flexible periodization.

Method: In this study, the use of autoregulation in resistance training was addressed within the framework
of Rating of Perceived Exertion (RPE), Repetitions in Reserve (RIR), Velocity-Based Training (VBT),
Autoregulatory Progressive Resistance Exercise (APRE), and Flexible Periodization (FP). These approaches
were comparatively evaluated in terms of load-adjustment procedures, sensitivity to day-to-day performance
variability, individualization of training load, practical applicability, and measurement-related limitations.

Results: Autoregulation enables predetermined training loads to be adjusted according to an athlete’s current
performance capacity, readiness, and within-session responses. RPE and RIR support the subjective
regulation of training load through the assessment of perceived exertion and proximity to failure. VBT
enables the objective monitoring of performance through movement velocity, the load-velocity relationship,
and within-set velocity loss. APRE allows training load to be systematically increased or decreased within a
session according to repetition performance. FP enables the selection of the most appropriate session from
preplanned training options based on the athlete’s current performance and readiness. Subjective methods
may be influenced by the athlete’s experience and familiarization with the scales, whereas VBT requires
valid measurement devices and exercise-specific assessment criteria.

Conclusion: The use of autoregulation in training enables training load to be individualized in accordance
with the athlete’s day-to-day performance capacity and within-session responses. The appropriate use of
subjective and objective methods according to the training goal and practical conditions may contribute to
adapting planned training to individual performance variability. In this respect, autoregulation may be
considered not as an independent method that replaces traditional training planning, but rather as a
complementary programming strategy that supports individualized load management.

Keywords: Autoregulation, resistance training, training load, velocity-based training, flexible periodization.
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Mikrobiyota—Kas—Beyin Ekseni ve Noromiiskiiler Performans

Tugba Altin
Housefit Clinic, Istanbul

OZET

Noromiiskiiler performans; kas fonksiyonu, merkezi sinir sistemi, enerji metabolizmasi, immiin yanit ve
toparlanma siireglerinin biitlinlesik ¢alismasini gerektiren ¢ok boyutlu bir fizyolojik ¢iktidir. Son yillarda
bagirsak mikrobiyotasinin bu sistemler arasindaki ¢ift yonlii iletisime katkis1, mikrobiyota—kas—beyin ekseni
kapsaminda giderek daha fazla arastirilmaktadir. Bu bildirinin amaci, mikrobiyota—kas—beyin ekseninin
ndromiiskiiler performansla iligkili metabolik, immiin ve norolojik mekanizmalarini giincel bilimsel veriler
dogrultusunda degerlendirmek ve beslenmenin bu eksen iizerindeki potansiyel roliinii ortaya koymaktir.

Bagirsak mikrobiyotasi; bagirsak bariyer biitiinliigii, immiin sinyalizasyon ve mikrobiyal metabolitlerin
tiretimi aracihigtyla sistemik fizyolojik siireglerle etkilesim gostermektedir. Ozellikle kisa zincirli yag asitleri;
glukoz metabolizmasi, mitokondriyal fonksiyon ve inflamatuvar yanitla iligkili mekanizmalar iizerinden
kasin enerji metabolizmasi, yorgunluk ve toparlanma siiregleriyle iliskilendirilmektedir. Bagirsak—beyin
iletisiminde vagus siniri, noroaktif metabolitler, immiin sinyaller ve hipotalamus—hipofiz—adrenal aks;
merkezi sinir sistemi ile gastrointestinal sistem arasindaki ¢ift yonlii iletisimin baslica bilesenleri arasinda
yer almaktadir. BDNF ve noroplastisiteyle iliskili mekanizmalar ise motor 6grenme, adaptasyon ve merkezi
yorgunluk agisindan arastirilmaktadir.

Beslenme, bagirsak mikrobiyotasiin kompozisyonunu ve metabolik aktivitesini etkileyebilen baslica
degistirilebilir faktorlerden biridir. Prebiyotik lifler, fermente besinler, polifenoller ve omega-3 yag
asitlerinden zengin bir beslenme oriintiisii mikrobiyal metabolit liretimi, bagirsak bariyeri ve inflamatuvar
yanitla iliskili stiregleri destekleyebilir. Bununla birlikte yeterli protein ve egzersiz gereksinimine uygun
karbonhidrat alimi; kas protein sentezi, enerji kullanilabilirligi, egzersiz kapasitesi ve toparlanmanin
siirdiiriilmesi agisindan 6nem tagimaktadir. Ozellikle sporcularda yiiksek antrenman yiikii, yetersiz
toparlanma ve gastrointestinal semptomlarin bir arada degerlendirilmesi, bagirsak—kas—beyin iletisiminin
performansa olas1 yansimalarinin anlasilmasina katk: saglayabilir.

Mevcut kanitlar, mikrobiyota—kas—beyin ekseninin noéromiiskiiler performansin metabolik, immiin ve
norolojik bilesenlerini birlikte degerlendirmek igin biitiinciil bir fizyolojik c¢ergeve sundugunu
gostermektedir. Bununla birlikte, mikrobiyotadaki degisikliklerin néromiiskiiler performans iizerindeki
dogrudan ve nedensel etkilerini ortaya koyan insan ¢aligmalarinin sinirlt olmasi, bu alanda kontrollii ve uzun
donemli arastirmalara gereksinim oldugunu gostermektedir. Beslenme stratejilerinin bireyin fizyolojik
ozellikleri, antrenman yiikii ve toparlanma gereksinimleri dogrultusunda planlanmasi, bu eksenin
desteklenmesinde potansiyel bir yaklagim olarak degerlendirilebilir.

Anahtar Kelimeler: Mikrobiyota, Beyin, Noromiiskiiler.
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Microbiota—Muscle—Brain Axis and Neuromuscular Performance

Tugba Altin
Housefit Clinic, Istanbul, Tiirkiye

ABSTRACT

Neuromuscular performance is a multidimensional physiological outcome that requires the integrated
functioning of muscle function, the central nervous system, energy metabolism, immune responses, and
recovery processes. In recent years, the contribution of the gut microbiota to bidirectional communication
among these systems has been increasingly investigated within the framework of the microbiota—muscle—
brain axis. This review aims to evaluate the metabolic, immune, and neurological mechanisms linking the
microbiota—muscle-brain axis to neuromuscular performance in light of current scientific evidence and to
highlight the potential role of nutrition in modulating this axis.

The gut microbiota interacts with systemic physiological processes through the regulation of intestinal barrier
integrity, immune signaling, and the production of microbial metabolites. Short-chain fatty acids, in
particular, have been associated with muscle energy metabolism, fatigue, and recovery through mechanisms
involving glucose metabolism, mitochondrial function, and inflammatory responses. In gut-brain
communication, the vagus nerve, neuroactive metabolites, immune signals, and the hypothalamic—pituitary—
adrenal (HPA) axis represent major components of bidirectional communication between the central nervous
system and the gastrointestinal tract. Mechanisms involving brain-derived neurotrophic factor (BDNF) and
neuroplasticity are also being investigated in relation to motor learning, physiological adaptation, and central
fatigue.

Nutrition is one of the major modifiable factors influencing the composition and metabolic activity of the gut
microbiota. Dietary patterns rich in prebiotic fibers, fermented foods, polyphenols, and omega-3 fatty acids
may support processes associated with microbial metabolite production, intestinal barrier function, and
inflammatory regulation. Furthermore, adequate protein intake and carbohydrate consumption tailored to
exercise demands are essential for maintaining muscle protein synthesis, energy availability, exercise
capacity, and recovery. Particularly in athletes, the integrated assessment of high training loads, inadequate
recovery, and gastrointestinal symptoms may contribute to a better understanding of the potential
implications of gut-muscle—brain communication for athletic performance.

Current evidence suggests that the microbiota—muscle—brain axis provides a comprehensive physiological
framework for examining the metabolic, immune, and neurological components of neuromuscular
performance. However, the limited number of human studies establishing direct and causal relationships
between changes in gut microbiota and neuromuscular performance highlights the need for controlled, long-
term investigations. Nutritional strategies tailored to individual physiological characteristics, training loads,
and recovery requirements may represent a potential approach to supporting this axis.

Keywords: Microbiota, Brain, Neuromuscular.
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