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Ozet: Bu calisma, yapay zeka destekli spor teknolojilerinin kisisel kullanici deneyimini nasil
etkiledigini incelemeyi amaclamaktadir. Glinlimiizde yapay zekad sistemleri, performans
degerlendirmesi, antrenman programlarmin hazirlanmasi, saglik verilerinin takibi ve sakatlik riski
tahmini gibi konularda spor bilimlerine énemli katkilarda bulunmaktadir. Teknoloji alanindaki
ilerlemelerle spor aktiviteleri yalnizca profesyonel sporcularla siirli kalmayip, bireylerin gilinliik
yasaminda da 6nemli bir yer edinmistir. Bu baglamda, yapay zeka destekli uygulamalar, kisilerin
spor yapma seklini yeniden sekillendiren kritik araglar olarak one ¢ikmaktadir. Literatiir tarama
yontemini kullanan bu calismada, yapay zeka, akilli saatler ve giyilebilir spor teknolojilerinin
yardimiyla mobil uygulamalarin kisinin spor deneyimini nasil artirabilecegi arastirilmustir.
Arastirma siirecinde 1lgili akademik literatiir analiz edilmis ve yapay zeka odakli teknolojilerin
kullanic1 deneyimine sagladigi faydalar incelenmistir. Elde edilen sonuglar, bu teknolojilerin kisiye
6zel antrenman programlari hazirlayarak kullanicilarin 6zel ihtiyaglarina uygun egzersiz planlar
sunabilecegini gdstermektedir. Ayrica, giyilebilir cihazlar araciliiyla kalp atis hizi, adim sayist,
yakilan kalori miktar1 ve fiziksel aktivite siiresi gibi verilerin anlik takip edilebilmesi saglanmakta
ve bu verilerin performans degerlendirmede 6nemli bir rolii oldugu tespit edilmistir. Aragtirma
bulgulari, yapay zeka destekli sistemlerin yalnizca veri toplama ve analiz etme islevi olmadigini,
ayni zamanda kullanicilar i¢in dijital bir kog¢ gorevi iistlenebilecegini ortaya koymaktadir. Mobil
uygulamalar {izerinden sunulan kisisellestirilmis geri bildirimler, bireylerin spor motivasyonlarini
artirmakta ve diizenli egzersiz alisgkanlhigini gelistirmelerine yardimci olmaktadir. Bu durum, sporun
daha erisilebilir ve siirdiiriilebilir hale gelmesine katkida bulunmaktadir. Ancak, yapay zeka temelli
spor teknolojilerinin yayginlasmasi, bazi énemli sorunlar1 da giindeme getirmektedir. Ozellikle
kullanicilarin saglik bilgileri, konum verileri ve biyometrik verilerinin dijital platformlarda
saklanmasi, veri gilivenligi ve gizlilik konularmi 6nemli bir tartigma konusu haline getirmektedir.
Bu nedenle, yapay zeka destekli spor uygulamalarinin gelistirilmesi ve kullanilmasi siirecinde etik
ilkelerin gozetilmesi, kisisel verilerin korunmasi ve giivenli veri yonetimi politikalarinin
uygulanmast son derece 6nemlidir. Sonug olarak, yapay zeka destekli spor teknolojileri, spor
deneyimini daha ulasilabilir, kisisel ve veri odakli bir hale doniistiirmektedir. Bu teknolojiler,
bireylerin spor performanslarini takip etmelerine, egzersiz aligkanliklarini gelistirmelerine ve daha
saglikl bir yasam tarzi benimsemelerine yardimei olmaktadir. Ancak bu doniisiimiin stirdiiriilebilir
olabilmesi i¢in veri giivenligi, etik kullanim ve kullanici gizliliginin korunmasi gibi konularin
dikkatlice ele alinmasi gerekmektedir.

Anahtar Kelimeler: yapay zekd, spor teknolojileri, giyilebilir teknolojiler, bireysel deneyim,
kisisellestirme
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The Impact of Artificial Intelligence-Supported Technologies on Individual

Sports Experience in Sports Sciences
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Abstract: This study aims to investigate how artificial intelligence (Al)-supported sports

technologies affect individual user experiences. Today, artificial intelligence systems make
significant contributions to sports sciences in areas such as performance analysis, training planning,
health data monitoring, and injury risk prediction. With the rapid advancements in technology,
sports activities are no longer limited to professional athletes but have also become an important
part of individuals’ daily lives. In this context, Al-supported applications stand out as critical tools
that reshape the way individuals engage in sports and physical activities. This research was
conducted using the literature review method and examines the effects of Al-supported mobile
applications, smartwatches, and wearable sports technologies on individual sports experiences.
During the research process, relevant academic studies were reviewed and the contributions of Al-
based technologies to user experience were evaluated. The findings indicate that these technologies
can create personalized training programs by offering exercise plans tailored to the specific needs
of users. In addition, wearable devices enable real-time monitoring of data such as heart rate, step
count, calories burned, and duration of physical activity, and these data play a significant role in
performance evaluation. The findings of the study also reveal that Al-supported systems do not
only function as tools for data collection and analysis but can also serve as digital coaches for users.
Personalized feedback provided through mobile applications increases individuals’ motivation for
sports and helps them develop regular exercise habits. This contributes to making sports activities
more accessible and sustainable for individuals. However, the widespread use of Al-based sports
technologies also raises several important concerns. In particular, the storage of users’ health
information, location data, and biometric data on digital platforms has made data security and
privacy important topics of discussion. Therefore, it is crucial that ethical principles are considered
in the development and use of Al-supported sports applications, and that policies for personal data
protection and secure data management are properly implemented. In conclusion, Al-supported
sports technologies are transforming the sports experience into a more accessible, personalized, and
data-driven process. These technologies help individuals monitor their sports performance, improve
their exercise habits, and adopt healthier lifestyles. However, in order for this transformation to be
sustainable, issues such as data security, ethical use, and the protection of user privacy must be
carefully addressed.

Keywords: artificial intelligence, sports technologies, wearable technologies, personalization, user
experience
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Revizyon Rinoplastide Kostal Kikirdak Kullanimi: Cerrahi Planlama,
Greft Hazirlama Stratejileri ve Yapisal Rekonstriiksiyon Teknikleri

Dr. Ergin Bilgin’
Zonguldak Biilent Ecevit Universitesi, Cerrahi T. 1ip Bilimleri Béliimii: Kulak, Burun, Bogaz
E-mail: erginbilgin67@hotmail.com ORCID: 0000-0001-7191-6209

Ozet: Revizyon rinoplasti olgularinda primer cerrahiye bagli anatomik bozulmalar, yogun
fibrozis, yetersiz septal kikirdak rezervi ve nazal destek elemanlarindaki kayiplar nedeniyle
rekonstriiksiyon siireci belirgin bigimde gii¢lesmektedir. Ozellikle dorsal ¢okme (saddlenose),
internal ve/veya eksternal nazal valv yetmezligi, belirgin tip projeksiyon kaybi, septal L-strut
yetersizligi ve ¢oklu onceki cerrahiler sonrasi greft ihtiyacinin arttig1 hastalarda otolog kostal
kikirdak, yeterli hacim, yliksek yapisal dayaniklilik ve uzun donem stabilite saglamasi
nedeniyle temel greft kaynagidir. Bu sunumda, revizyon rinoplastide kostal kikirdak
kullanimina iligskin cerrahi planlama yaklagimi, dondr saha yonetimi, greft hazirlama
prensipleri, yapisal rekonstriiksiyon basamaklar1 ve intraoperatif karar algoritmasi teknik odakli
ve ayrintili bicimde sunulacaktir. Ayrica sunum esnasinda, yapilan ameliyatlara ait intraoperatif
video kayitlari ile greft alimi, sekillendirme ve yerlestirme asamalar1 adim adim gosterilecektir.

Preoperatif degerlendirmede amag, yalnizca estetik deformiteyi degil, tasiyici iskeletin hangi
diizeyde yikima ugradigini ve fonksiyonel darligin hangi segmentten kaynaklandigini nesnel
bi¢cimde ortaya koymaktir. Bu kapsamda cilt kalinlig1 ve kontraktil skar dokusu varligi, nazal
dorsum hatt1, orta ¢atinin kollaps diizeyi, tip destek elemanlarinin (medial krus, domal
kompleks, septal destek) durumu, internal valv agis1 ve lateral duvar dinamikleri analiz edilir.
Septal kikirdak rezervinin yetersizligi, daha 6nceki greftlerin rezorpsiyonu veya malpozisyonu,
septal perforasyon varligi, belirgin asimetri ve rijit fibrozis, kostal kikirdak gereksinimini
artiran baglica faktorlerdir. Cerrahi strateji; “Once stabil bir merkez (septum ve orta ¢at1), sonra
dorsum, en son tip” prensibiyle kurgulanir ve rekonstriiksiyon basamaklar1 bu hiyerarsiye gore
planlanir.

Operasyon genel anestezi altinda agik rinoplasti yaklagimi ile yiiriitiiliir. Revizyon vakalarinda
planlar ¢ogu kez bozulmus oldugundan, cilt-yumusak doku flebi dikkatli ve kontrollii sekilde
kaldirilir; diseksiyon miimkiin oldugunca subperikondriyal ve subperiostal planda siirdiiriilerek
kanama ve yumusak doku travmasi azaltilir. Mevcut greftler ve skar bantlari, rekonstriiksiyona
engel olmayacak bi¢cimde serbestlestirilir; kullanilabilir durumda olan greftler yeniden
sekillendirilerek sekonder kullanim i¢in degerlendirilir. Bu asamada amag, yeni yerlestirilecek
greftlerin oturacag stabil bir “yatak” olusturmak ve diizensiz ¢ekintileri minimize etmektir.

Kostal kikirdak alimi i¢in olgu gereksinimine gore genellikle 6. veya 7. kosta tercih edilir.
Inframammary/submammary ¢izgiye uygun kiigiik bir insizyonla giris yapilir; perikondrium
korunarak kikirdak segmenti ¢ikarilir. Dondr saha morbiditesini azaltmak adina diseksiyon
sinirlt tutulur, hemostaz titizlikle saglanir ve katlar anatomik olarak kapatilir. Pndmotoraks
riskinin azaltilmasi i¢in posterior perikondriyal plan korunur; gerektiginde intraoperatif
Valsalva manevrasi ile hava kagagi kontrolii yapilir. Postoperatif agri yonetimi i¢in lokal
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anestezik infiltrasyonu ve uygun analjezi protokolleri uygulanir. Donér saha
komplikasyonlarinin (hematom/seroma, enfeksiyon, uzamis agri, nadiren pndmotoraks)
onlenmesi i¢in cerrahi teknik kadar postoperatif izlem de kritik dnemdedir.

Greft hazirlama asamasinda temel hedef, uzun dénem deformasyon riskini azaltarak (6zellikle
egrilme) stabil bir yapr elde etmektir. Bu nedenle kikirdak kesitinin dengeli bi¢imde
hazirlanmas1 esastir. Simetrik carving prensibiyle, kikirdagin i¢ gerilimlerini artiracak tek
tarafl1 agir1 inceltmelerden kaginilir. Uzun dorsal greftler ve belirgin destek greftleri planlanan
olgularda, egrilme riskini azaltmak ic¢in dengeli kesim, gerektiginde lamelize greft hazirlama
ve uygun yonlenme ile yerlestirme tercih edilir. Greft tipine gore farkl sekillendirme stratejileri
uygulanir: Dorsal onlay greftlerde yiizey diizgilinliigli ve yumusak gegcisler; spreader greftlerde
internal valv agisini restore edecek kalinlik ve uzunluk; septal extension ve kolumellar strut
greftlerde tip projeksiyonunu tasiyacak rijidite ve stabil fiksasyon onceliklidir. Se¢ilmis
olgularda ylizey diizensizliklerini yumusatmak amaciyla diced cartilage—fascia
kombinasyonlar1 destekleyici secenek olarak degerlendirilebilir; ancak belirgin yapisal destek
gereksinimi olan revizyon olgularinda ana yiik tasiyici greftler cogunlukla solid kostal kikirdak
seklinde planlanir.

Yapisal rekonstriiksiyon basamaklari, fonksiyonel ve estetik hedefleri birlikte optimize edecek
sekilde ilerletilir. Ilk asamada septal destek yeniden kurulur. Septal L-strut yetersizligi olan
olgularda, septal rekonstriiksiyonun giiclendirilmesi ve orta c¢atinin stabilizasyonu i¢in kostal
kikirdakla desteklenen yapilar olusturulur. Ardindan internal nazal valv yetmezligi ve orta ¢ati
kollaps1 bulunan hastalarda bilateral spreader (gerektiginde extended spreader) greftler
yerlestirilerek valv agis1 ve dorsal estetik ¢izgiler yeniden insa edilir. Bu greftler, hem
fonksiyonel hava yolu direncini azaltmak hem de dorsum konturunu stabilize etmek acgisindan
kritik rol oynar. Tip projeksiyon ve rotasyon kontrolii i¢in septal extension greft veya giiclii bir
kolumellar strut greft uygulanir; domal kompleksin simetrisi, tip tanimi ve uzun donem
stabilitesi siitiir teknikleriyle desteklenir. Eksternal valv zayiflig1 ve lateral duvar dinamik
kollaps1 olan olgularda alar batten greftler ve gerektiginde rim greftler ile lateral stabilite
artirtlir. Dorsal ¢okmelerin belirgin oldugu vakalarda dorsal onlay greft ile profil yeniden
olusturulur; yilizey gecisleri yumusatilarak cilt altindan belirgin kontur vermesi engellenir. Tiim
basamaklarda greftlerin fiksasyonu, migrasyon ve rotasyon riskini azaltacak sekilde giivenilir
stitirlerle yapilir; ayn1 zamanda yumusak doku ortiisiiniin homojen dagilimina dikkat edilerek
palpabl veya goriiniir greftlesme riski azaltilir.

Revizyon rinoplastide en belirgin teknik zorluklardan biri, fibrotik dokunun greft yerlesimini
ve simetri kontroliinii zorlastirmasidir. Bu nedenle diseksiyon diizeyi ve genisligi, “yeterli
serbestlestirme—minimal travma” dengesine gore planlanir. Asir1 diseksiyon ve 6lii bosluk
olusturulmasi, hematom ve skar artis1 riskini artirabileceginden kaginilir. Egrilme kontrolii i¢in
dengeli kesim ve dogru yonlenme kadar, greftin yerlestirildigi anatomik yatak ve fiksasyon
stratejisi de belirleyicidir. Enfeksiyon agisindan otolog greftlerin avantaji olmakla birlikte,
genis greft kullaniminda sterilite ve profilaksi protokollerine uyum 6nemlidir. Dondr saha
morbiditesi agisindan dogru seviyeden, dogru planda hasat ve anatomik kapama temel
koruyucu faktorlerdir.
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Postoperatif donemde nazal splintleme, 6dem kontrolii, fonksiyonel hava yolu degerlendirmesi
ve dondr saha izlemi planli sekilde yiiriitiiliir. Erken dénemde valv ag¢ikliginin korunmasi,
dorsal konturun stabilitesi ve tip projeksiyonunun siirekliligi degerlendirilir. Daha ge¢ donemde
ise greft stabilitesi, olas1 egrilme, kontur diizensizligi ve hasta memnuniyeti parametreleri
izlenir. Sunumda, se¢ilmis olgularda preoperatif deformite analizi ile intraoperatif uygulanan
rekonstriiksiyon basamaklar1 karsilagtirmali bigimde ele alinacak; video kaydi lizerinden kostal
kikirdak alimu, greftin dengeli hazirlanmasi ve yerlestirme/fiksasyon asamalar1 sistematik
olarak gosterilecektir.

Sonug olarak, revizyon rinoplastide kostal kikirdak; ileri yapisal kayiplarda yeterli materyal
saglamasi, yiiksek mekanik dayanikliligt ve uzun donem stabilite potansiyeli nedeniyle
giivenilir bir otolog greft kaynagidir. Basarinin ana belirleyicileri; dogru endikasyon, planli ve
hiyerarsik rekonstriiksiyon yaklasimi, egrilme riskini azaltan greft hazirlama prensipleri,
anatomik fiksasyon ve dondr saha morbiditesini minimize eden cerrahi tekniktir. Bu teknik
cerceve, fonksiyonel iyilesme ile estetik sonuglarin birlikte optimize edilmesini miimkiin
kilmaktadir.

Anahtar Kelimeler: revizyon rinoplasti, kostal kikirdak, egrilme, septal extension greft,
spreader greft, nazal valv rekonstriiksiyonu.

Use of Costal Cartilage in Revision Rhinoplasty: Surgical Planning, Graft
Preparation Strategies, and Structural Reconstruction Techniques

Dr. Ergin Bilgin
!Zonguldak Biilent Ecevit University,
E-mail: erginbilgin67@hotmail.com ORCID: 0000-0001-7191-6209

Abstract: Reconstruction in revision rhinoplasty is significantly more challenging due to
anatomical distortions caused by prior surgery, dense fibrosis, insufficient septal cartilage
reserve, and loss of nasal structural support. In patients presenting with dorsal collapse
(saddlenose deformity), internal and/or external nasal valve insufficiency, marked tip projection
loss, septal L-strut deficiency, and increased graft requirements following multiple previous
operations, autologous costal cartilage represents a primary graft source because of its adequate
volume, superior structural strength, and long-term stability. This presentation provides a
technically focused and comprehensive overview of surgical planning, donor-site management,
graft preparation principles, stepwise structural reconstruction, and intraoperative decision-
making algorithms in revision rhinoplasty using costal cartilage. Intraoperative video
recordings will demonstrate graft harvesting, carving, shaping, and placement techniques step
by step.

The objective of preoperative evaluation is not only to assess aesthetic deformity but also to
objectively determine the degree of structural framework destruction and the segment
responsible for functional airway compromise. Skin thickness, presence of contractile scar
tissue, dorsal aesthetic line integrity, degree of middle vault collapse, status of tip support
mechanisms (medial crura, domal complex, septal support), internal nasal valve angle, and
lateral wall dynamics are systematically analyzed. Insufficient septal cartilage reserve, graft
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resorption or malposition from prior procedures, septal perforation, pronounced asymmetry,
and rigid fibrosis are primary factors increasing the need for costal cartilage. The surgical
strategy follows a hierarchical principle: first establishing a stable central framework (septum
and middle vault), then reconstructing the dorsum, and finally refining the nasal tip.

The procedure is performed under general anesthesia using an open rhinoplasty approach. In
revision cases, anatomical planes are frequently distorted; therefore, the skin—soft tissue
envelope is elevated carefully and in a controlled manner. Dissection is maintained in
subperichondrial and subperiosteal planes as much as possible to reduce bleeding and soft tissue
trauma. Existing grafts and scar bands are released as necessary, and usable graft materials are
reshaped for secondary utilization when appropriate. The goal at this stage is to create a stable
recipient bed for newly placed grafts and to minimize irregular depressions.

Costal cartilage harvesting is typically performed from the 6th or 7th rib, depending on clinical
requirements. A small inframammary or submammary incision is made, and the cartilage
segment is harvested while preserving the perichondrium whenever possible. Dissection is
limited to reduce donor-site morbidity; meticulous hemostasis is achieved, and layered
anatomical closure is performed. To minimize pneumothorax risk, the posterior perichondrial
layer is preserved, and intraoperative Valsalva maneuver may be used to detect air leakage if
necessary. Postoperative pain management includes local anesthetic infiltration and
standardized analgesic protocols. Prevention of donor-site complications—such as hematoma,
seroma, infection, prolonged pain, and rarely pneumothorax—requires both precise surgical
technique and structured postoperative monitoring.

The primary objective during graft preparation is to achieve long-term structural stability while
minimizing the risk of egrilme. Balanced cross-sectional carving is essential, and asymmetric
over-resection that increases intrinsic stress within the cartilage is avoided. In cases requiring
long dorsal grafts or substantial structural support, balanced carving, appropriate orientation,
and when indicated, laminated graft preparation are utilized to reduce egrilme risk. Graft design
is tailored to its intended function: dorsal onlay grafts require smooth contour transitions;
spreader grafts must restore the internal valve angle with appropriate thickness and length;
septal extension and columellar strut grafts must provide sufficient rigidity and stable fixation
to maintain tip projection. In selected cases, diced cartilage—fascia techniques may be used to
camouflage surface irregularities; however, in revision cases requiring significant structural
reinforcement, solid costal cartilage grafts are typically preferred as primary load-bearing
elements.

Structural reconstruction progresses in a manner that simultaneously optimizes functional and
aesthetic outcomes. Septal support is re-established first. In patients with L-strut deficiency,
costal cartilage is used to reinforce septal reconstruction and stabilize the middle vault. Bilateral
spreader or extended spreader grafts are then placed in patients with internal nasal valve
insufficiency or middle vault collapse to restore valve angle and dorsal aesthetic lines. These
grafts play a critical role in reducing airway resistance and stabilizing dorsal contour. Tip
projection and rotation are controlled using septal extension grafts or robust columellar strut
grafts; domal symmetry and tip definition are further refined with suture techniques to ensure
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long-term stability. In cases with external valve weakness and dynamic lateral wall collapse,
alar batten grafts and, when necessary, rim grafts are placed to enhance lateral support.
Pronounced dorsal collapse is corrected with dorsal onlay grafting, ensuring smooth transitions
and minimizing visibility under the skin envelope. Throughout reconstruction, graft fixation is
performed with secure sutures to reduce migration and rotational instability, while maintaining
even soft tissue coverage to prevent palpable or visible graft irregularities.

One of the principal technical challenges in revision rhinoplasty is the presence of fibrotic
tissue, which complicates graft placement and symmetry control. Therefore, the extent and
depth of dissection are carefully balanced to achieve adequate release while minimizing
additional trauma. Excessive dissection and dead space formation are avoided to reduce
hematoma and scarring risk. Egrilme prevention depends not only on balanced carving and
correct orientation but also on the stability of the recipient bed and fixation technique. Although
autologous grafts offer low infection risk, adherence to strict sterility and prophylactic protocols
is essential in cases requiring extensive grafting. Minimizing donor-site morbidity depends on
accurate level selection, precise harvesting plane, and meticulous anatomical closure.

Postoperatively, structured nasal splinting, edema control, airway assessment, and donor-site
monitoring are implemented. Early evaluation focuses on preservation of valve patency, dorsal
contour stability, and maintenance of tip projection. Long-term follow-up assesses graft
stability, potential egrilme, contour irregularities, and patient-reported satisfaction. Selected
cases will be presented with comparative analysis of preoperative deformities and
intraoperative reconstruction strategies, accompanied by step-by-step intraoperative video
documentation of costal cartilage harvesting, balanced graft preparation, and structural
placement techniques.

In conclusion, costal cartilage in revision rhinoplasty is a reliable autologous graft source for
advanced structural deficiencies, providing sufficient material, high mechanical strength, and
long-term stability. Key determinants of success include accurate indication, structured and
hierarchical reconstruction planning, egrilme-reducing graft preparation techniques, secure
anatomical fixation, and minimization of donor-site morbidity. This technical framework
enables simultaneous optimization of functional improvement and aesthetic outcomes.

Keywords: revision rhinoplasty, costal cartilage, egrilme, septal extension graft, spreader
graft, nasal valve reconstruction.
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Meme Kanseri Tanisini Yeni Almis Kadinlarda Psikososyal Uyum ve
Duygusal Deneyimler
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Ozet: Meme kanseri diinyada en sik goriilen kanser tiirleri arasinda bulunmaktadir. Meme
kanseri kadinlarda daha sik goriilmekle birlikte erkeklerde de goriilebilen kanser tiiriidiir. DSO
verilerine gore 2022 yilinda diinya ¢capinda 2,3 milyon kadin meme kanseri teshisi almis ve 670
bin 6liim yasanmistir. Uluslararasi Kanser Arastirmalari Ajansi (IARC), diinyada 20 kadindan
1’ine meme kanseri teshisi konulacagini, 2050 yilinda 3,2 milyon meme kanseri vakasi ve 1,1
milyon meme kanserine bagli Sliimlerin yasanacagini dngdrmektedir. Ulkemizde saglik
bakanlig1 kanser istatistiklerine gore meme kanseri kadinlarda en sik goriilen kanser tiirtidiir.
Tan1 konulan yaklasik her 4 kadin kanserinden 1°i meme kanseridir. Ulkemizde 2020 yilinda
22.805 kadina meme kanseri teshisi konulmustur. Bu say1, 100.000 kadinda 43,4 vaka anlamina
gelmektedir. GLOBOCAN Tiirkiye verilerine gore 2022 yilinda %23,5 (25,249) kadin yeni
meme kanseri tanis1 alirken %5,7 (7,360) kadin ise meme kanseri nedeniyle hayatini
kaybetmistir. Meme kanseri, erken tani ve tedavi secenekleri ile sag kalim oranlarinda artig
olmasina ragmen teshisi alan kadinlarda ¢ok yonlii bir kriz durumu olusturmaktadir. Yeni tani
almak ve ilk tedavi arasindaki donem, meme kanseri olan kadinlar i¢in en stresli zamanlardan
birisi olmaktadir. Meme kanseri tanis1 almak, kadinlar i¢in yalnizca fiziksel bir hastalik siirecini
degil, aym1 zamanda yogun psikososyal ve duygusal bir uyum siirecini de beraberinde
getirmektedir. Kadmlarm fiziksel, psikolojik, sosyal, cinsel alanlarini etkileyerek énemli bir
stres kaynagi olusturmaktadir. Taninin ilk 6grenildigi donem, belirsizlik, korku, kaygi ve 6lim
diisiincesi gibi gii¢lii duygusal tepkilerin ortaya ¢iktigi kritik bir donemdir. Bu siirecte kadinlar,
beden algisinda degisim, kadinlik kimligi, annelik rolleri ve gelecege iligkin planlar, amaglar
konusunda cesitli psikolojik sorgulamalar yasayabilmektedirler. Hastaligin tedavi siireci,
ameliyat, kemoterapi veya radyoterapi gibi miidahalelerle birlikte bireyin sosyal iliskilerini,
glinliik yasamini ve yasam kalitesini etkilenmektedir. Bununla birlikte sosyal destek, etkili bag
etme stratejileri ve psikolojik dayaniklilik gibi faktorler, hastalarin hastalia uyum siirecini
olumlu yonde etkileyen énemli unsurlar arasinda yer almaktadir. Bu nedenle meme kanseri
tanis1 almis kadmlarin duygusal deneyimlerini ve psikososyal uyum siireglerini anlamak,
biitiinciil bakim yaklagimlarinin gelistirilmesi agisindan biiyiik 6nem tasimaktadir. Yeni meme
kanseri almis kadinlarda stresi yonetmek hastali§in seyrini iyilestirmek, tedaviye uyumunu
kolaylastirmak, hastaliga uyumlarmi saglamak ve tiim yoOnlerden kadinlarin iyilik hallerini
yukseltmek onemlidir. Literatiirde meme kanseri tanis1 almis kadinlarla yapilan nitel ve
tanimlayict tipteki calismalarda, kadinlarin aci, 6fke, kaygi, yasama giigliikkleri vs. gibi
karmasik durumlar yasadiklar1 belirlenmistir. Bu karmasik ve zorlayici siirecten gecen
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hastalarin yalniz olmadiklarin1 hissetmeleri, benzer deneyimleri yasamis bireylerden elde
edilen olumlu 6rneklerle desteklenmeleri gerekmektedir.

Anahtar Kelimeler: kadin sagligi, meme kanseri, psikososyal uyum, sosyal destek.

Psychosocial Adjustment and Emotional Experiences in Women Newly
Diagnosed with Breast Cancer
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Abstract: Breast cancer is among the most common types of cancer worldwide. While it is more
common in women, it can also occur in men. According to WHO data, in 2022, 2.3 million
women worldwide were diagnosed with breast cancer, and 670,000 deaths occurred. The
International Agency for Cancer Research (IARC) predicts that 1 in 20 women worldwide will
be diagnosed with breast cancer, and that by 2050 there will be 3.2 million breast cancer cases
and 1.1 million breast cancer-related deaths. In our country, according to the Ministry of
Health's cancer statistics, breast cancer is the most common type of cancer in women.
Approximately 1 in 4 women diagnosed with cancer have breast cancer. In 2020, 22,805 women
in our country were diagnosed with breast cancer. This number represents 43.4 cases per
100,000 women. According to GLOBOCAN Turkey data, in 2022, 23.5% (25,249) of women
were newly diagnosed with breast cancer, while 5.7% (7,360) died from breast cancer. Despite
increased survival rates due to early diagnosis and treatment options, breast cancer presents a
multifaceted crisis for women who receive a diagnosis. The period between receiving a new
diagnosis and the first treatment is one of the most stressful times for women with breast cancer.
A breast cancer diagnosis brings with it not only a physical illness but also an intense
psychosocial and emotional adjustment period for women. It significantly impacts women's
physical, psychological, social, and sexual lives, creating a major source of stress. The initial
period of diagnosis is a critical time when strong emotional responses such as uncertainty, fear,
anxiety, and thoughts of death emerge. During this process, women may experience various
psychological questions regarding changes in body image, female identity, maternal roles, and
future plans and goals. The treatment process, including interventions such as surgery,
chemotherapy, or radiotherapy, affects the individual's social relationships, daily life, and
quality of life. However, factors such as social support, effective coping strategies, and
psychological resilience are among the important elements that positively influence patients'
adaptation to the disease. Therefore, understanding the emotional experiences and psychosocial
adaptation processes of women diagnosed with breast cancer is of great importance in
developing holistic care approaches. Managing stress in newly diagnosed breast cancer women
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is crucial for improving the course of the disease, facilitating adherence to treatment, ensuring
their adaptation to the illness, and enhancing their overall well-being. Qualitative and
descriptive studies in the literature on women diagnosed with breast cancer have determined
that women experience complex situations such as pain, anger, anxiety, and difficulties in life.
Patients going through this complex and challenging process need to feel that they are not alone
and should be supported by positive examples from individuals who have experienced similar
situations.

Keywords: women's health, breast cancer, psychosocial adaptation, social support.
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Saglikh Sedanter Erkeklerde Inkremental Egzersiz Sirasinda Tahmin
Edilen ve Elde Edilen Maksimum Kalp Atim Hizinin Karsilastirilmasi
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Ozet: Calismanin amac1, Egzersiz sirasinda artan metabolik gereksinimin karsilanabilmesi icin
kardiyovaskiiler ve solunum sistemlerinin uyum i¢inde ¢alismasi gerekmektedir. Maksimum
kalp atis hiz1 (HRmax), egzersiz kapasitesinin degerlendirilmesinde ve egzersiz yogunlugunun
belirlenmesinde 6nemli bir parametredir. Maksimum kalp atis hizinin tahmin edilmesinde
yaygin olarak kullanilan yontemlerden biri 220 — yas formiiliidiir. Bu ¢alismanin amaci, artan
is yiki ile gerceklestirilen bir egzersiz testi sirasinda elde edilen maksimum kalp atis hizi
degerleri ile 220 — yas formiilii kullanilarak hesaplanan tahmini maksimum kalp atis hizimi
karsilastirarak degerlendirmektir.

Y 6ntemi, ¢aligmaya toplam 40 sedanter saglikli erkek goniillii dahil edilmistir (yas: 22,06 + 1,7
yil; viicut kitle indeksi: 22,8 + 1,8 kg/m?). Katilimcilar bisiklet ergometresi kullanilarak artan
yiik protokoliine dayali bir egzersiz testine tabi tutulmustur. Egzersiz testi 0 W is yiki ile
baslatilmis ve katilimcilarin tolere edebildigi maksimum diizeye kadar kademeli olarak
artirllmistir. Egzersiz siiresince kalp atis hizi yanitlar1 12 derivasyonlu elektrokardiyografi
(EKGQG) ile siirekli olarak kaydedilmistir. Maksimum kalp atis hizi degerleri ile tahmini
maksimum kalp atis hiz1 degerleri karsilagtirilmistir.

Bulgular, deneklerin maksimum ¢alisma kapasitesi 224 + 27 W, viicut agirlig1 basina ¢alisma
kapasitesi ise 3,08 + 0,41 W/kg olarak bulunmustur. Katilimcilarin 220 — yas formiiliine gore
hesaplanan ortalama hedef maksimum kalp atig hiz1 198 + 1,7 atim/dk iken, egzersiz sonunda
ulagilan maksimum kalp atis hiz1 188 + 7,4 atim/dk olarak saptanmistir (p < 0,05). Hedef ve
elde edilen maksimum kalp atis hiz1 degerleri arasinda %385 ile %100 arasinda degisen bir
varyasyon gozlenmistir. Deneklerin maksimum egzersiz sirasinda tahmini maksimum kalp atig
hizlariin ortalama %94,7’sine ulastiklar1 belirlenmistir.

Sonug, elde edilen bulgular, 220 — yas formiiliine dayali maksimum kalp atis hizi tahmininin,
sedanter gen¢ erkeklerde egzersiz sirasinda ulasilan maksimum kalp atis hizin1 genel olarak
yansittigini gostermektedir. Bununla birlikte, bireyler arasinda gozlenen farkliliklar nedeniyle
egzersiz  degerlendirmelerinde  bireysel yanitlarin da dikkate alinmasi1 gerektigi
distiniilmektedir.

Anahtar Kelimeler: inkremental egzersiz testi, kalp atim hizi, maksimal egzersiz performansi,
karvonen metodu, EKG
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Comparison of Predicted and Achieved Maximum Heart Rate During Incremental
Exercise in Healthy Sedentary Men

Fethi Ahmet UGUR!
"Mardin Artuklu University, fahmetugur@artuklu.edu.tr,
ORCID : 0000 - 0002-4012-7685

Abstract: Objective; during exercise, the cardiovascular and respiratory systems must work in
coordination to meet the increasing metabolic demand. Maximum heart rate (HRmax) is an
important parameter used to determine exercise intensity and evaluate exercise capacity. One
of the most widely used methods to estimate maximum heart rate is the 220 — age formula. The
aim of this study was to compare the predicted maximum heart rate calculated using the 220 —
age formula with the maximum heart rate achieved during an incremental exercise test.

Methods, a total of 40 sedentary healthy male volunteers participated in the study (age: 22.06
+ 1.7 years; body mass index: 22.8 + 1.8 kg/m?). Participants performed an incremental exercise
test on a cycle ergometer. The test started at 0 W workload and was gradually increased until
the subjects reached their maximum tolerable level. Heart rate responses during exercise were
continuously monitored and recorded using a 12-lead electrocardiography (ECG) system. The
predicted maximum heart rate values were compared with the maximum heart rate achieved at
the end of the exercise test.

Results; the participants’ maximum work capacity was 224 + 27 W, while work capacity
relative to body weight was 3.08 + 0.41 W/kg. The predicted maximum heart rate calculated by
the 220 — age formula was 198 + 1.7 beats/min, whereas the maximum heart rate achieved at
the end of the exercise test was 188 + 7.4 beats/min (p < 0.05). A variation between 85% and
100% was observed between the predicted and achieved maximum heart rate values. On
average, participants reached 94.7% of their predicted maximum heart rate during maximal
exercise.

Conclusion; the findings suggest that the 220 — age formula provides a generally acceptable
estimation of maximum heart rate in sedentary young men during maximal exercise. However,
due to individual variability, individual responses should also be considered when evaluating
exercise performance and prescribing exercise intensity.

Keywords: Incremental exercise test, heart rate, maximal exercise performance, karvonen
method, ECG
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LPS ile indiiklenen inflamatuvar Stres Altinda TM3 Leydig Hiicrelerinde
INSL3’iin Steroidogenez ve Apoptoz Uzerine Etkileri

Dr. Ogr. Uyesi Giilfidan COSKUN!, Ars. Gor. Dr. Dilek SAKER?
! Cukurova Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dall,
E-mail: gcoskun@cu.edu.tr, ORCID: 0000-0001-8219-2816
2Cukurova Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali,

E-mail: dsaker@cu.edu.tr, ORCID: 0000-0002-5055-4226

Ozet: INSL3 (insulin-like peptide 3), eriskin testiste baslica Leydig hiicrelerinden salinan ve
Leydig hiicre fonksiyonu ve diferansiyasyonunun bir gdstergesi olarak kabul edilen peptid
yapida bir hormondur. Lipopolisakkarit (LPS) ile olusturulan inflamatuvar stresin ise Leydig
hiicrelerinde metabolik aktiviteyi azaltarak steroidogenezi baskilayabildigi ve hiicresel hasari
artirabildigi bilinmektedir. Bu calismada, TM3 Leydig hiicrelerinde INSL3 uygulamasinin LPS
kosullarinda koruyucu etkisinin arastirilmasi amaglanmistir. Bu amacgla CCK-8 ile metabolik
aktivite, siipernatanda testosteron diizeyi, 3B-hidroksisteroid dehidrogenaz (33-HSD)
ekspresyonu ve cleaved caspase-3 diizeyi degerlendirilmistir.

TM3 hiicreleri kiiltiire edilerek dort grup olusturuldu: Kontrol, LPS, INSL3 ve LPS+INSL3.
Inflamatuvar stres, 24 saat boyunca 5 ng/mL LPS ile indiiklendi. 30 nM INSL3, LPS ile es
zamanli uygulandi. Metabolik aktivite CCK-8 testi ile, siipernatanda testosteron ELISA ile
Olctildii. 3B-HSD ve cleaved caspase-3 diizeyleri immiinboyama ile analiz edildi. Veriler tek
yonlii ANOVA ve Tukey coklu karsilagtirma testi ile degerlendirildi (p<0,05).

LPS uygulamas1 CCK-8 sinyalini azaltarak metabolik aktivitede diisiise yol acti. Buna paralel
olarak siipernatanda testosteron diizeyi azaldi ve 3B-HSD ekspresyonu baskilandi. LPS
grubunda cleaved caspase-3 artisi, apopitoz aktivasyonunu destekledi. INSL3 tek basina
belirgin toksisite olusturmadan metabolik aktivite ve steroidogenik profili koruma egilimi
gosterdi. LPS+INSL3 grubunda CCK-8 sinyalinin ve testosteron diizeyinin LPS grubuna
kiyasla yiikseldigi, 3p-HSD ekspresyonunun kismen restore oldugu ve cleaved caspase-3
artisinin azaldig1 gozlendi.

INSL3, LPS ile indiiklenen inflamatuvar stres altinda TM3 Leydig hiicrelerinde metabolik
aktiviteyi destekleyerek steroidogenezi koruyabilir ve apoptozu azaltabilir. Bu bulgular,
INSL3’iin inflamasyon iliskili testikiiler disfonksiyonda potansiyel bir koruyucu yaklasim
olabilecegini diisiindiirmektedir.

Anahtar Kelimeler: INSL3, TM3 Leydig hiicresi, LPS, CCK-8, testosteron, 3-HSD, cleaved
caspase-3
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Effects of INSL3 on Steroidogenesis and Apoptosis in TM3 Leydig Cells
Under LPS-Induced Inflammatory Stress

Dr. Ogr. Uyesi Gulfidan COSKUN', Ars. Gér. Dr. Dilek SAKER?
4ssistant Professor, Cukurova University, Faculty of Medicine, Department of Histology and
Embryology, Adana, Tiirkiye
E-mail: gcoskun@cu.edu.tr;, ORCID: 0000-0001-8219-2816
’Research Assistant, MD, Cukurova University, Faculty of Medicine, Department of
Histology and Embryology, Adana, Tiirkiye
E-mail: dsaker@cu.edu.tr; ORCID: 0000-0002-5055-4226

Abstract: INSL3 (insulin-like peptide 3) is a peptide hormone predominantly secreted by adult
testicular Leydig cells and is widely regarded as a marker of Leydig cell function and
differentiation. Lipopolysaccharide (LPS)-induced inflammatory stress is known to suppress
steroidogenesis by reducing metabolic activity in Leydig cells and to exacerbate cellular injury.
This study aimed to investigate the putative protective effect of INSL3 in TM3 Leydig cells
under LPS-induced inflammatory conditions. Accordingly, metabolic activity (CCK-8),
supernatant testosterone levels, 3B-hydroxysteroid dehydrogenase (3f-HSD) expression, and
cleaved caspase-3 levels were assessed.

TM3 cells were cultured and allocated into four groups: Control, LPS, INSL3, and LPS+INSL3.
Inflammatory stress was induced with 5 ng/mL LPS for 24 h. INSL3 (30 nM) was administered
concomitantly with LPS. Metabolic activity was evaluated using the CCK-8 assay, and
supernatant testosterone levels were measured by ELISA. 33-HSD and cleaved caspase-3 levels
were analyzed by immunostaining. Data were evaluated by one-way ANOVA followed by
Tukey’s multiple comparisons test (p<0.05).

LPS exposure decreased the CCK-8 signal, indicating reduced metabolic activity. In parallel,
supernatant testosterone levels declined and 3B3-HSD expression was suppressed. Increased
cleaved caspase-3 levels in the LPS group supported activation of apoptosis. INSL3 alone
tended to preserve metabolic activity and the steroidogenic profile without inducing overt
toxicity. In the LPS+INSL3 group, the CCK-8 signal and testosterone levels were higher than
those in the LPS group, accompanied by partial restoration of 3B-HSD expression and
attenuation of the LPS-induced increase in cleaved caspase-3.

INSL3 may protect steroidogenesis by supporting metabolic activity and reducing apoptosis in
TM3 Leydig cells under LPS-induced inflammatory stress. These findings suggest that INSL3
could represent a potential protective approach in inflammation-associated testicular
dysfunction.

Keywords: INSL3, TM3 Leydig cells, LPS, CCK-8, testosterone, 3-HSD, cleaved caspase-3
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Algoritmik Biyoloji: Yapay Zeka Destekli Ongoriicii Hiicre Kiiltiirii
Modelleri'

Hale KOKSOY, PhD!
'Karamanoglu Mehmetbey Universitesi, Tip Fakiltesi, Tibbi Biyoloji Anabilim Dali, Karaman, Tiirkiye.
E-mail: hkoksoy@kmu.edu.tr

Ozet: Geleneksel toksikolojik risk degerlendirmeleri, tanimlayici hayvan modellerine
dayanmasi nedeniyle insan hiicresel yanitlarinin dogrusal olmayan karmasikligini yakalamakta
yetersiz kalmaktadir. Bu ¢alisma, yliksek sadakatli in vitro sistemleri 6zgiin bir hesaplama
motoru olan XAI-NanoPredict ile entegre eden bir "Algoritmik Biyoloji" ¢ergevesi
sunmaktadir. Onerilen algoritma, multimodal veri fiizyonu kullanarak yesil sentezlenmis
nanoyapilarin fizikokimyasal tanimlayicilarini insan noroblastoma (SH-SYS5Y) hiicre
hatlarindan gelen gercek zamanli biyolojik yanitlarla sentezlemektedir. Optimizasyon hatti,
deneysel giiriiltiiyti filtrelemek ve yiiksek hassasiyetle "Gilivenli Terapotik Pencere'yi
tanimlamak i¢in Ortalama Hata Karesi (MSE) kriterini ve ortalama ile standart sapmanin ortak
optimizasyonunu kullanmaktadir. Ayrica, Agiklanabilir Yapay Zeka (XAI) entegrasyonu, karar
verme siirecinin biyolojik olarak yorumlanabilir olmasini saglayarak "kara kutu" algoritmalar
ile klinik ger¢eklik arasindaki boslugu doldurmaktadir. Bu ¢alisma, tibbi biyolojinin yapay zeka
destekli ongoriicii modelleme ile hibritlenmesinin, yeni nesil ila¢ tagima sistemleri ve risk
degerlendirmesi ic¢in proaktif ve kisisellestirilmis bir gilivenlik mimarisi sundugunu
kanitlamaktadir.

Anahtar Kelimeler: algoritmik biyoloji, ongoriicii hiicre kiiltiirii, xai-nanopredict, multimodal
yapay zeka, nanotoksikoloji

Algorithmic Biology: AI-Powered Predictive Cell Culture Models®

Hale KOKSOY, PhD!
'Karamanoglu Mehmetbey University, Medicine Faculty, Department of Medical Biology, Karaman, Tiirkiye.
E-mail: hkoksoy@kmu.edu.tr
Abstract: Traditional toxicological assessments often fail to capture the non-linear complexity
of human cellular responses due to their reliance on descriptive animal models. This study
introduces an "Algorithmic Biology" framework that integrates high-fidelity in vitro systems
with a novel computational engine, XAI-NanoPredict. By utilizing multimodal data fusion, the

! Yayin Notu: Bu bildiri, editorligiinii H. Koksoy'iin iistlendigi ve yazarin Al destekli hiicresel modelleme iizerine
kapsamli bir béliimle katkida bulundugu, 2026 yilinda yayinlanacak olan 'The Algorithmic Clinician: Al’s
Revolution in Specialty Medicine' isimli kitaptaki kavramlarin tanitumi niteligindedir.

2 Note on Publication: This presentation serves as an introductory framework for the concepts detailed in the

upcoming book, 'The Algorithmic Clinician: AI'’s Revolution in Specialty Medicine' (Expected 2026), edited by H.
Koksoy.
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proposed  algorithm  synthesizes physicochemical descriptors of green-synthesized
nanoparticles with real-time biological responses from human neuroblastoma (SH-SY5Y) cell
lines. The optimization pipeline employs the Mean Square Error (MSE) criterion and joint
optimization of mean and standard deviation to filter experimental noise and define a "Safe
Therapeutic Window" with high precision. Furthermore, the integration of Explainable Al
(XAI) ensures that the decision-making process is biologically interpretable, bridging the gap
between "black-box" algorithms and clinical reality. This study demonstrates that hybridizing
medical biology with Al-driven predictive modeling offers a proactive and personalized
security architecture for next-generation drug delivery and risk assessment.

Keywords: algorithmic biology, predictive cell culture, xai-nanopredict, multimodal ai,
nanotoxicology
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Canalis Sinuosus’un U¢ Boyutlu Degerlendirilmesi: KIBT Calismasi

Ismail CAPAR!, Emre HAYLAZ?
'Zonguldak Biilent Ecevit Universitesi, Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene Radyolojisi Anabilim Dal,
Zonguldak, TURKIYE,
E-mail: isosmile@hotmail.com, ORCID: 0009-0007-2753-4271
2Sakarya Universitesi, Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene Radyolojisi Anabilim Dali, Sakarya, TURKIYE,
E-mail: emrehylz03@gmail.com, ORCID: 0000-0001-7330-9525

Ozet: Bu calismanin amaci, konik 1s1nl bilgisayarli tomografi (KIBT) kullanarak maksilla anterior
bolgede yer alan canalis sinuosusun (CS) varligini, iliskili aksesuar kanal varligimi ve kanal
uzunlugunu degerlendirmektir. Ayrica sag—sol taraf ve cinsiyetler arasinda karsilagtirma yapilmasi
amaglanmistir. Calismaya, yaslar1 17-83 arasinda degisen toplam 506 hastanin KIBT goriintiileri
dahil edilmistir. CS varlig1 ve iliskili aksesuar kanal varligi; aksiyal, koronal ve sagital olmak {izere
tic farkli diizlemde incelenmistir. CS, hastalarin 268’inde (%53,0) sag tarafta, 267’ sinde (%52,8)
sol tarafta tespit edilmistir. Olgularin %51,4’iinde bilateral yerlesim mevcuttur. Sag ve sol taraftaki
CS varlig1 arasinda istatistiksel olarak anlamli bir fark bulunmamistir (p = 1,000). Sag tarafta
aksesuar kanal %30,3, sol tarafta ise %33,8 oraninda saptanmuis; taraflar arasinda anlamli bir
farklilik izlenmemistir (p = 0,077). CS uzunlugu agisindan sag ve sol taraf ortalamalari sirasiyla
1,30 £ 0,24 mm ve 1,31 £ 0,26 mm olup, aralarinda anlaml fark bulunmamstir (p = 0,781).
Cinsiyete gore CS varligi acisindan anlamli bir fark saptanmamistir. Ancak CS uzunlugu
erkeklerde kadinlara kiyasla anlamli derecede daha ytiksek bulunmustur. Erkeklerde sag ve sol CS
uzunluklari sirasiyla 1,41 + 0,24 mm ve 1,42 £+ 0,28 mm; kadinlarda ise 1,20 = 0,18 mm ve 1,18 +
0,16 mm olarak belirlenmistir (p < 0,001). CS, maksilla anterior bolgede siklikla gozlenmekte olup
cogunlukla bilateral yerlesim gostermektedir. Kanal uzunlugu erkeklerde daha fazla olmakla
birlikte, varlik acgisindan cinsiyete bagli bir farklilik bulunmamaktadir. CS’nin yiiksek prevalansi
nedeniyle, maksiller bolgede gerceklestirilecek invaziv islemler 6ncesinde bu anatomik yapinin
korunmast amaciyla KIBT degerlendirmesi biiyiik 6nem tagimaktadir.

Anahtar Kelimeler: aksesuar kanal, canalis sinuosus, KIBT, maksilla, varyasyon.
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Three-Dimensional Evaluation of the Canalis Sinuosus: A CBCT Study
Ismail CAPAR!, Emre HAYLAZ?

! Zonguldak Biilent Ecevit University, Faculty of Dentistry, Department of Oral, Dental and Maxillofacial
Radiology, Zonguldak, TURKEY,
E-mail: isosmile@hotmail.com, ORCID: 0009-0007-2753-4271
’Sakarya Ecevit University, Faculty of Dentistry, Department of Oral, Dental and Maxillofacial Radiology, Sakarya,
TURKEY,
E-mail: emrehylz03@gmail.com, ORCID: 0000-0001-7330-9525

Abstract: The aim of this study was to evaluate the presence of the canalis sinuosus (CS), the
presence of associated accessory canals, and canal length in the anterior maxillary region using
cone-beam computed tomography (CBCT). Additionally, comparisons were made between the
right and left sides and between sexes. CBCT images of a total of 506 patients aged between 17
and 83 years were included in the study. The presence of CS and associated accessory canals was
assessed in three different planes: axial, coronal, and sagittal sections. CS was detected on the right
side in 268 patients (53.0%) and on the left side in 267 patients (52.8%). Bilateral localization was
observed in 51.4% of the cases. No statistically significant difference was found between the right
and left sides regarding the presence of CS (p = 1.000). Accessory canals were identified in 30.3%
of cases on the right side and 33.8% on the left side, with no significant difference between sides
(p=0.077). Regarding CS length, the mean values were 1.30 £ 0.24 mm on the right side and 1.31
+ 0.26 mm on the left side, with no statistically significant difference between them (p = 0.781).
No significant difference was observed between sexes in terms of CS presence. However, CS
length was significantly greater in males compared to females. The mean CS lengths in males were
1.41 + 0.24 mm (right) and 1.42 + 0.28 mm (left), whereas in females they were 1.20 = 0.18 mm
(right) and 1.18 £ 0.16 mm (left) (p < 0.001). CS is frequently observed in the anterior maxillary
region and predominantly demonstrates bilateral localization. Although canal length is greater in
males, no sex-related difference was found in terms of its presence. Given the high prevalence of
CS, CBCT evaluation is of great importance prior to invasive procedures in the maxillary region
to ensure the preservation of this anatomical structure.

Keywords: accessory canal, canalis sinuosus, CBCT, maxilla, variation.
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Spor Yonetiminde Dijitallesme Ve Yeni Liderlik Modelleri
Mihriban Ates!, Prof. Dr.Mehmet Dalkilig?

!Karamanoglu Mehmetbey Universitesi,
E-mail: mihribanates70@gmail.com , ORCID ID: 0009-0001-1922-0797

’Karamanoglu Mehmetbey Universitesi,
E-mail: m.dalkilic@hotmail.com , ORCID ID: 0000-0002-0776-7365

Ozet: Spor endiistrisinin kiiresellesme ve hizli teknolojik gelismelerin etkisiyle cok boyutlu bir
dontlisiim siirecinden gegtigi, bu baglamda hiyerarsik yapiya dayanan geleneksel yonetim
paradigmalarinin yerini dijital odakli yenilik¢i yaklagimlara biraktig1 goriilmektedir. Rekabetin
yalnizca saha i¢i performansla sinirli kalmadigi modern ¢agda, organizasyonlarin hayatta
kalabilmesi i¢in tiim is slireglerinin ve vizyonlariin teknoloji ekseninde yeniden
yapilandirilmasi zorunlu hale gelmistir. Bu ¢aligmada, spor yonetiminde yasanan dijitallesme
stirecinin kapsami ve bu doniisiimii stratejik bir avantaja ¢evirecek yeni nesil liderlik modelleri
kavramsal bir ¢ergevede incelenmektedir. Akilli stadyumlar, giyilebilir teknolojiler ve biiyiik
veri (big data) analitigi gibi unsurlarin organizasyonel isleyise entegrasyonu degerlendirilirken;
teknolojik altyapinin tek basina yeterli olmadigi, bu sistemi kurum Kkiiltiiriine adapte edecek
dijital (e-liderlik), cevik (agile) ve veri odakli liderlik yaklagimlarina duyulan ihtiyac
vurgulanmaktadir. Teknolojik otomasyonun artmasina ragmen spor yonetiminin merkezinde
yer alan insan unsurunun énemi korunmakta olup, yoneticilerin yiiksek duygusal zeka (EQ) ve
"dijital empati" yetkinliklerine sahip olmalar1 gerektigi belirtilmektedir. Seffaf ve interaktif bir
dijital iletisimin, spor kuliiplerinin kurumsal imajimni, marka degerini ve taraftar sadakatini
dogrudan giiclendirdigi saptanmistir. Doniisiim siirecinde karsilasilan dijital direng, yiiksek
altyapr maliyetleri, kusak ¢atigmalar1 ve veri mahremiyeti gibi engellerin asilmasinda ise etik
liderlik anlayisinin ve seffafligin kritik bir rol oynadig: ifade edilmektedir. Bunun yani sira,
geleneksel spor branslarina ek olarak kiiresel ¢capta hizla biiyiiyen e-spor ekosisteminin, yepyeni
dijital yetkinlikleri ve siber giivenlik stratejilerini zorunlu kildig1 saptanmistir. Ozellikle kriz
anlarinda organizasyonel esneklik saglayan cevik liderlik pratiklerinin, kuliiplerin finansal
stirdiiriilebilirliklerini giivence altina almada temel bir islev gordiigli tespit edilmistir. Bu
dogrultuda, yerel sinirlar agarak kiiresel taraftar kitlelerine ulagsmay1 ve kalict marka degeri
yaratmay1r hedefleyen spor organizasyonlarinin, yenilik¢i teknolojileri karar alma
mekanizmalarimin ~ merkezine  yerlestirmesinin  kacinilmaz ~ bir  gereklilik  oldugu
vurgulanmaktadir. Sonu¢ olarak, gelecegin basarili spor yoneticilerinin, yapay zeka
algoritmalari ile insan sezgisini entegre eden melez (hibrit) bir model benimsemeleri gerektigi
ongoriilmektedir. Sektordeki dijital doniigiimiin siirdiiriilebilirligi i¢in spor kuliiplerinin
tiniversitelerle teknoloji transferi odakli isbirlikleri gelistirmesi ve idari personele yonelik
stirekli dijital okuryazarlik egitimleri diizenlemesi onerilmektedir.

Anahtar Kelimeler: spor yonetimi, dijital doniisiim, yeni nesil liderlik, kurumsal imaj, ¢evik
yonetim.
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Digitalization In Sports Management And New Leadership Models

Mihriban Ates!, Prof. Dr. Mehmet Dalkili¢?
!Karamanoglu Mehmetbey University,
E-mail: mihribanates70@gmail.com , ORCID ID: 0009-0001-1922-0797

’Karamanoglu Mehmetbey University,
E-mail: m.dalkilic@hotmail.com, ORCID ID: 0000-0002-0776-7365

Abstract: 1t is observed that the sports industry is undergoing a multidimensional
transformation process under the influence of globalization and rapid technological
developments, and in this context, traditional management paradigms based on hierarchical
structures are being replaced by digital-oriented innovative approaches. In the modern era,
where competition is no longer limited to on-field performance, it has become imperative for
organizations to restructure all their business processes and visions around the axis of
technology in order to survive. In this study, the scope of the digitalization process experienced
in sports management and the new generation leadership models that will turn this
transformation into a strategic advantage are examined within a conceptual framework. While
evaluating the integration of elements such as smart stadiums, wearable technologies, and big
data analytics into organizational operations, it is emphasized that technological infrastructure
alone is not sufficient; rather, there is a distinct need for digital (e-leadership), agile, and data-
driven leadership approaches to adapt this system into the corporate culture. Despite the
increase in technological automation, the human element at the center of sports management
preserves its importance, and it is stated that managers must possess high emotional intelligence
(EQ) and "digital empathy" competencies. It has been determined that transparent and
interactive digital communication directly strengthens the corporate image, brand value, and
fan loyalty of sports clubs. Furthermore, it is expressed that ethical leadership and transparency
play a critical role in overcoming obstacles encountered during the transformation process, such
as digital resistance, high infrastructure costs, generational conflicts, and data privacy. In
addition to traditional sports, it has been identified that the rapidly growing global e-sports
ecosystem necessitates entirely new digital competencies and cybersecurity strategies. Agile
leadership practices, which provide organizational flexibility especially during times of crisis,
have been found to serve a fundamental function in ensuring the financial sustainability of
clubs. Accordingly, it is emphasized that sports organizations aiming to transcend local borders,
reach global fan bases, and create lasting brand value must inevitably place innovative
technologies at the center of their decision-making mechanisms. In conclusion, it is predicted
that successful sports managers of the future should adopt a hybrid model that integrates
artificial intelligence algorithms with human intuition. For the sustainability of digital
transformation in the sector, it is recommended that sports clubs develop technology transfer-
oriented collaborations with universities and organize continuous digital literacy training for
their administrative personnel.

Keywords: sports management, digital transformation, new generation leadership, corporate
image, agile management.
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Ozet: Bu calisma, dijitallesmenin ve teknolojik doniistimiin sporun dogasini koklii bir bigimde
yeniden sekillendirdigi modern bir donemde; koklii bir gegmise sahip olan geleneksel spor yonetimi
ile hizla yiikselen bir giic haline gelen e-spor ekosistemini liderlik dinamikleri agisindan
karsilagtirmali bir perspektifle ele almaktadir. Insanlik tarihi boyunca ortak bir amaca ydnelme
stirecinde merkezi bir rol oynayan liderlik olgusu, sporun dijitallesmesiyle birlikte yapisal bir kabuk
degisimine ugrayarak geleneksel modellerin 6tesinde yeni bir boyuta evrilmistir. Sosyal bir varlik
olan insanin yasami boyunca belirli amaglar dogrultusunda topluluklarla beraber hareket etmesi,
tarih boyunca ortak hedefli insan birlikteliklerini yonlendiren liderlere olan ihtiyaci her zaman canli
tutmustur. Bu baglamda liderlik; sadece bir otorite figlirii olmanin 6tesinde, yeniliklere ve gelisime
acik, ekip i¢i giiveni tesis eden, giiclii iletisim yetenegine sahip, stratejik hedefleri belirleyebilen ve
risk alabilen ¢cok boyutlu bir yetkinlikler biitiinii olarak tanimlanmaktadir. Sporda liderlik ise bir
vizyonun insasi, bu vizyonun tiim paydaslarca benimsenmesi ve belirlenen hedeflere yonelik
kolektif bir motivasyonun siirdiiriilmesi siireci olarak karsimiza ¢ikar. Bu siire¢ sadece hiyerarsik
tstlerle smirli kalmayip, takimin tiim {iyelerini kapsayan yatay bir etkilesim bi¢imi olarak
degerlendirilmeli; ileri diizey iletisim, empati, stratejik karar alma ve kriz yOnetimi gibi kritik
becerilere dayanmalidir.

Arastirmanin temel ekseni, geleneksel modellerin yerlesik hiyerarsileri ile e-sporun cevik, veri
odakli ve dinamik yapisi arasindaki yonetsel farkliliklar: literatiir verileri 1s18inda kapsamli bir
sekilde c¢oziimlemektir. Geleneksel spor branslarinda liderlik; genellikle antrenor veya teknik
direktor merkezli, emir-komuta zincirine dayali, dikey ve hiyerarsik bir yap1 sergileme
egilimindedir. Bu yerlesik sistemde liderligin mesruiyeti, biiyiik oranda liderin yillara dayanan
deneyimi, kidemi ve fiziksel otoritesi lizerinden insa edilmektedir. Geleneksel yapilar, kararlarm
merkezilestigi otoriter modellerden, sporcunun gelisimini odaga alan kogluk modellerine kadar
genis bir yelpazede liderlik tarzlar1 barindirmaktadir. Ancak e-sporun saniyelerle dl¢iilen, anlik veri
akigina dayali ve son derece yliksek tempolu dogasi, bu kat1 hiyerarsik kademelerin esnetilmesini
ve daha esnek yapilarin benimsenmesini zorunlu kilmistir. E-spor ekosistemi, dijital oyunlarin
profesyonel, organize ve yiiksek diizeyde rekabetci bir yapida icra edildigi; insan-bilgisayar
arayiizleri araciligiyla zihinsel ve motor becerilerin sergilendigi kiiresel bir fenomen haline
gelmistir. E-sporun bu dijital karakteri, liderligi teknolojiyle entegre olmus hibrit bir disiplin haline
getirerek geleneksel uygulamalardan ayirmaktadir.

E-spor diinyasindaki liderlik yaklagimlarini anlamak i¢in bu ekosistemin teknik ¢esitliligini de goz
oniinde bulundurmak gerekir. MOBA tiiriinde takim tabanli strateji ve 0Ozel yeteneklerin
koordinasyonu 6n plandayken; FPS tiirlinde ileri diizey el-goz koordinasyonu, reaksiyon hizi ve
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taktiksel iletisim basarinin anahtaridir. RTS oyunlarinda kaynak yonetimi ve kisith bilgi ortaminda
stratejik  Ongorli gerekirken, spor simiilasyonlart gercek diinya kurallarini dijital ortama
tagimaktadir. Bu farkl disiplinlerin tamaminda e-spor liderligi, geleneksel modellerin aksine ¢ok
daha dinamik bir yapi sergilemektedir. E-spor ekosisteminde kararlarin tek bir merkezden alinmast
yerine, takim iiyeleri arasinda stratejik bir bicimde dagitildigr "paylasimli liderlik" modelleri ve
katilimeiligm 6n planda oldugu "demokratik liderlik" yaklasimlari, operasyonel bir zorunluluk
olarak belirmektedir. Geleneksel branslarda stratejik liderlik daha ¢ok saha dis1 planlamaya
odaklanirken; e-sporda lider (In-Game Leader - IGL), oyunun en sicak aninda hem ytiiksek diizeyde
teknik beceri (mechanical skill) sergilemek hem de dijjital stratejiyi anlik olarak giincellemek
zorundadir. Bu durum, e-spor liderleri iizerinde geleneksel modellere kiyasla ¢cok daha yogun bir
biligsel yiik olusturmakta ve basari icin "biligsel esneklik" faktoriinii birincil 6ncelik haline
getirmektedir.

Liderlik yaklagimlar1 arasindaki temel farklar incelendiginde; geleneksel sporlarda otorite kaynag:
deneyim ve ge¢mis basarilar iken, e-sporda teknik beceri, stratejik zeka ve giincel oyun bilgisi
mesruiyetin temel kaynagidir. Iletisim siiregleri acisindan, geleneksel spordaki fiziksel jestler ve
dogrudan sozlii etkilesime dayali klasik metodolojinin yerini, e-sporda tamamen dijitallesmis,
kodlanmis ve yiiksek hizli veri transferi mekanizmalar1 almustir. Bu yeni iletisim dili, lideri fiziksel
bir motivasyon kaynagindan ziyade bir "bilgi islem merkezi" operatdriine doniistiirmiistiir. Karar
mekanizmalar1 geleneksel yapida genellikle saha kenarindaki teknik direktdriin kontroliindeyken,
e-sporda saha icindeki oyuncularin (IGL) veri analizine dayali anlik ve otonom kararlar
belirleyicidir. Geri bildirim siirecleri geleneksel sporda mag arasi veya sonrasi yapilandirilmisg
seanslarla smirliyken, e-sporda es zamanli ve veri analitigi destekli siirekli bir dongii seklinde
islemektedir. Psikolojik agidan bakildiginda ise geleneksel sporlar fiziksel dayaniklilik ve disiplin
ingasima odaklanirken, e-spor liderligi bilissel ¢eviklik, dijital stres yonetimi ve yiiksek stresin
regiilasyonuna odaklanmak zorundadir.

Calisma sonucunda elde edilen veriler, e-spor oyuncularinin 6zerklik ve yeterlilik hislerinin liderlik
tarziyla dogrudan iligkili oldugunu ve bu durumun "emir-komuta" zinciri yerine daha destekleyici
ve transformasyonel (doniistimsel) bir liderlik modelini gerektirdigini ortaya koymaktadir. Catigma
yonetimi siireclerinde geleneksel sporlarda formel disiplin siirecleri isletilirken, e-sporda diyalog ve
anlik ¢6ziim odakli yaklasimlar 6n plandadir. Sonug olarak; spor yoOnetiminin geleceginde,
geleneksel sporun kurumsal disiplini ile e-sporun esnek ve katilimer yapisinin sentezlenmesi artik
kacinilmaz bir gereklilik haline gelmistir. Liderlik tarzlarmin durumsal gerekliliklere gore optimize
edilmesi, teknoloji ile entegre olmus Ozgiin stratejilerin gelistirilmesi ve her iki alanin giicli
yOnlerinin stratejik bir potada eritilmesi, spor endiistrisinde siirdiiriilebilir basarinin ve saglam bir
takim kiiltiirliniin temel anahtaridir. Dijitallesmenin yonetim modelleri {izerindeki bu doniistiiriicii
etkisi, spor yonetimini sadece fiziksel bir rekabet alan1 degil, ayn1 zamanda ileri diizey veri yonetimi
ve biligsel yetkinliklerin harmanlandig: hibrit bir disiplin olarak yeniden tanimlamaktadir.

Anahtar Kelimeler: e-spor, geleneksel spor, liderlik, spor yonetimi, dijitallesme.
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Abstract: In a modern era where digitalization and technological transformation are radically
reshaping the nature of sports, this study addresses the leadership dynamics of traditional sports
management, which has a deeply rooted history, and the e-sports ecosystem, which has become
a rapidly rising power, through a comparative perspective. The phenomenon of leadership,
which has played a central role in the process of pursuing a common goal throughout human
history, has undergone a structural metamorphosis with the digitalization of sports, evolving
into a new dimension beyond traditional models. As a social being, the fact that humans act
together with communities toward certain goals throughout their lives has always kept the need
for leaders who guide goal-oriented human associations alive throughout history. In this
context, leadership is defined not merely as being an authority figure, but as a multi-dimensional
set of competencies that is open to innovation and development, establishes intra-team trust,
possesses strong communication skills, can determine strategic goals, and can take risks.
Leadership in sports, on the other hand, appears as the process of building a vision, ensuring
the adoption of this vision by all stakeholders, and maintaining a collective motivation toward
the determined goals. This process should not be limited to hierarchical superiors but should be
evaluated as a horizontal form of interaction covering all members of the team; it must rely on
critical skills such as advanced communication, empathy, strategic decision-making, and crisis
management.

The main axis of the research is to comprehensively analyze the managerial differences between
the established hierarchies of traditional models and the agile, data-driven, and dynamic
structure of e-sports in light of literature data. Leadership in traditional sports branches tends to
exhibit a vertical and hierarchical structure based on a command-and-control chain, generally
centered on the coach or technical director. In this established system, the legitimacy of
leadership is largely built on the leader's years of experience, seniority, and physical authority.
Traditional structures host a wide range of leadership styles, from authoritarian models where
decisions are centralized to coaching models that focus on the development of the athlete.
However, the nature of e-sports, which is measured in seconds, based on instantaneous data
flow, and characterized by an extremely high tempo, has necessitated the flexibility of these
rigid hierarchical levels and the adoption of more flexible structures. The e-sports ecosystem
has become a global phenomenon where digital games are performed in a professional,
organized, and highly competitive structure; and where mental and motor skills are exhibited
through human-computer interfaces. This digital character of e-sports distinguishes it from
traditional applications by transforming leadership into a hybrid discipline integrated with
technology.
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To understand leadership approaches in the e-sports world, the technical diversity of this
ecosystem must also be taken into account. While team-based strategy and the coordination of
special abilities are at the forefront in the MOBA genre, advanced eye-hand coordination,
reaction speed, and tactical communication are the keys to success in the FPS genre. While
strategic foresight in resource management and limited information environments is required
in RTS games, sports simulations carry real-world rules into the digital environment. In all of
these different disciplines, e-sports leadership exhibits a much more dynamic structure unlike
traditional models. In the e-sports ecosystem, instead of decisions being taken from a single
center, "shared leadership" models, in which decisions are strategically distributed among team
members, and "democratic leadership" approaches, where participation is at the forefront,
emerge as an operational necessity. While strategic leadership in traditional branches focuses
more on off-field planning, the leader in e-sports (In-Game Leader - IGL) must both exhibit
high-level technical skills (mechanical skill) and update the digital strategy instantaneously at
the hottest moment of the game. This situation creates a much more intense cognitive load on
e-sports leaders compared to traditional models and makes the "cognitive flexibility" factor a
primary priority for success.

When the fundamental differences between leadership approaches are examined; while the
source of authority in traditional sports is experience and past success, in e-sports, technical
skill, strategic intelligence, and up-to-date game knowledge are the primary sources of
legitimacy. In terms of communication processes, the classical methodology based on physical
gestures and direct verbal interaction in traditional sports has been replaced by completely
digitalized, coded, and high-speed data transfer mechanisms in e-sports. This new language of
communication has transformed the leader from a physical source of motivation into an
"information processing center" operator. While decision mechanisms in the traditional
structure are generally under the control of the technical director on the sidelines, instantaneous
and autonomous decisions of the players (IGL) based on data analysis are decisive in e-sports.
While feedback processes are limited to structured sessions during or after the match in
traditional sports, they operate as a continuous cycle supported by simultaneous and data
analytics in e-sports. From a psychological perspective, while traditional sports focus on
building physical endurance and discipline, e-sports leadership must focus on cognitive agility,
digital stress management, and the regulation of high stress.

The data obtained as a result of the study reveal that e-sports players' feelings of autonomy and
competence are directly related to the leadership style, and this situation requires a more
supportive and transformational leadership model instead of a "command-and-control" chain.
While formal disciplinary processes are operated in conflict management processes in
traditional sports, dialogue and instant solution-oriented approaches are at the forefront in e-
sports. Consequently; in the future of sports management, the synthesis of the institutional
discipline of traditional sports and the flexible and participatory structure of e-sports has now
become an inevitable necessity. Optimizing leadership styles according to situational
requirements, developing unique strategies integrated with technology, and melting the
strengths of both fields in a strategic pot are the fundamental keys to sustainable success and a
solid team culture in the sports industry. This transformative effect of digitalization on
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management models redefines sports management not just as a field of physical competition,

but as a hybrid discipline where advanced data management and cognitive competencies are
blended.

Keywords: e-sports, traditional sports, leadership, sports management, digitalization.
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Ozet: Spor kuliipleri giiniimiizde yalmizca sportif faaliyetlerin yiiriitiildiigii organizasyonlar
olmaktan ¢ikmisg; ekonomik, sosyal ve kiiltiirel etkileri yliksek kurumsal yapilara doniismiistiir.
Kiiresellesme, spor endiistrisinin biiyiimesi ve 6zellikle futbol kuliiplerinin artan ekonomik
hacmi, spor kuliiplerinin y0netim siireclerinde daha profesyonel ve planl yaklasimlarin
benimsenmesini gerekli kilmistir. Bu gelismeler dogrultusunda spor kuliiplerinin yalnizca
sportif basaritya odaklanan yapilar olmaktan ¢ikarak aym1 zamanda finansal agidan
siirdiiriilebilir ve kurumsal agidan giiclii organizasyonlar haline gelmeleri biiylik 6nem
tasimaktadir. Bu baglamda spor kuliiplerinde kurumsal yonetim ilkeleri; seffaflik, hesap
verebilirlik, sorumluluk ve adillik gibi unsurlar1 kapsayan 6nemli bir yonetim yaklagimidir.
Kurumsal yonetim anlayisi, kuliiplerin yonetim siireglerinin daha sistematik, planli ve
denetlenebilir bir sekilde yiirtitiilmesini saglayarak hem sportif hem de ekonomik basariya katki
sunmaktadir.

Finansal dayaniklilik ise spor kuliiplerinin ekonomik dalgalanmalara, rekabet baskisina ve olas1
finansal krizlere kars1 faaliyetlerini siirdiirebilme kapasitesini ifade etmektedir. Giinlimiizde
spor kuliiplerinin artan mali yiikiimliiliikleri, transfer harcamalari, yayin gelirlerine bagimlilik
ve sponsorluk gelirlerindeki dalgalanmalar, finansal yonetimin 6nemini daha da artirmaktadir.
Bu nedenle kuliiplerin gii¢lii bir finansal yap1 olusturabilmesi, gelir ¢esitliligi saglamasi ve mali
riskleri etkin sekilde yonetebilmesi biiyiik 6nem tasimaktadir.

Bu ¢alismada spor kuliiplerinde kurumsal yonetim ile finansal dayaniklilik arasindaki iligki
incelenmis ve siirdiiriilebilir basar1 i¢cin bu iki kavramin birlikte ele alinmasinin gerekliligi
ortaya konmustur. Aragtirmada literatiir taramas1 yontemi kullanilmis ve hem uluslararasi hem
de Tiirkiye’deki spor kuliipleri iizerine yapilmis akademik ¢alismalar degerlendirilmistir. Elde
edilen bulgular, gii¢lii bir kurumsal yonetim yapisina sahip kuliiplerin finansal kaynaklarini
daha etkin kullandigini, mali riskleri daha basarili bir sekilde yonettigini ve ekonomik
dalgalanmalara kars1 daha direncgli bir yapir sergiledigini gostermektedir. Bunun yani sira
profesyonel yonetim anlayisi, stratejik planlama siiregleri, paydas yonetimi ve kurumsallasma
uygulamalarinin kuliiplerin uzun vadeli sportif ve finansal basarisina 6nemli katkilar sagladigi
belirlenmistir.

Sonug olarak spor kuliiplerinde kurumsal yonetim ve finansal dayaniklilik, siirdiiriilebilir basari
icin birbirini tamamlayan iki temel unsur olarak 6ne ¢ikmaktadir. Bu dogrultuda spor
kuliiplerinin profesyonellesme ve kurumsallasma siireclerini hizlandirmalari, finansal
kaynaklarimi etkin ve seffaf bir sekilde yoOnetmeleri, stratejik planlama uygulamalarini
gelistirmeleri ve siirdiiriilebilir gelir modelleri olusturmalar1 biiylik 6nem tagimaktadir.
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Calisma, spor kuliiplerinin uzun vadeli basari elde edebilmesi i¢in kurumsal yonetim ilkelerinin
benimsenmesi ve finansal dayanikliligin giiclendirilmesi gerektigini vurgulamaktadir.

Anahtar Kelimeler: spor kuliipleri, kurumsal yonetim, finansal dayaniklilik, spor yonetimi,
surdiiriilebilirlik

Corporate Governance and Financial Resilience in Sports Clubs

Omer Celik!, Prof. Dr. Mehmet Dalkilg?
1Karanftanoglu Mehmetbey Universitesi,
E-mail: celikomer190342gmail.com, ORCID: 0009-0008-4881-2565

2Karamanog“lu Mehmetbey Universitesi,
E-mail: m.dalkilic@hotmail.com, ORCID ID: 0000-0002-0776-7365

Abstract: Nowadays, sports clubs have evolved from organizations that merely conduct athletic
activities into institutional structures with significant economic, social, and cultural impacts.
The growth of the sports industry due to globalization and the increasing economic scale of
sports clubs—especially football clubs—have made it necessary to adopt more professional and
systematic management approaches. In this context, it has become increasingly important for
sports clubs to transform from structures focused solely on sporting success into organizations
that are also financially sustainable and institutionally strong. Corporate governance principles
in sports clubs represent an important management approach that includes elements such as
transparency, accountability, responsibility, and fairness. The adoption of a corporate
governance perspective enables clubs to conduct their management processes in a more
systematic, planned, and controllable manner, thereby contributing to both sporting and
economic success.

Financial resilience refers to the capacity of sports clubs to maintain their operations in the face
of economic fluctuations, competitive pressures, and potential financial crises. In recent years,
increasing financial obligations, high transfer expenditures, dependence on broadcasting
revenues, and fluctuations in sponsorship income have further emphasized the importance of
financial management in sports clubs. Therefore, it is crucial for clubs to establish a strong
financial structure, diversify their revenue sources, and manage financial risks effectively.

This study examines the relationship between corporate governance and financial resilience in
sports clubs and highlights the necessity of addressing these two concepts together to achieve
sustainable success. The research employed a literature review method, and academic studies
conducted on both international and Turkish sports clubs were evaluated. The findings indicate
that clubs with strong corporate governance structures use their financial resources more
efficiently, manage financial risks more successfully, and demonstrate greater resistance to
economic fluctuations. Furthermore, practices such as professional management approaches,
strategic planning processes, stakeholder management, and institutionalization contribute
significantly to the long-term sporting and financial success of sports clubs.
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In conclusion, corporate governance and financial resilience in sports clubs emerge as two
complementary elements for achieving sustainable success. In this regard, it is essential for
sports clubs to accelerate their professionalization and institutionalization processes, manage
their financial resources efficiently and transparently, improve strategic planning practices, and
develop sustainable revenue models. The study emphasizes that the adoption of corporate
governance principles and the strengthening of financial resilience are crucial for sports clubs
to achieve long-term success.

Keywords: sports clubs,corporate governance, financial resilience, sports management,

sustainability.
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Ozet: Yiiksek biyoyararlanimli besin dgeleri iceren hayvansal gidalar, fiziksel ve bilissel
gelisim i¢in temel bir gerekliliktir. Ancak kiiresel niifus artisina paralel olarak gelisen yogun
tiretim modelleri, stiri sagligin1 koruma amaciyla veteriner antibiyotik kullanimini ve buna
bagl kalint1 riskini artirmistir. Hatali uygulamalar sonucu dokularda biriken bu kalintilar,
dogrudan saglik risklerinin yani sira direncli suslarin seleksiyonuna zemin hazirlamaktadir.
Ozellikle Gram-negatif enfeksiyonlarda 'son ¢are' kabul edilen kolistine kars1 2015 yilinda
tanimlanan plazmid aracili mcr-1 geni, direncin gida zinciri ilizerinden yatay gen transferiyle
yayilabilecegini goOstermis ve gida giivenligi acisindan Onemli bir halk saghgi riski
olusturdugunu ortaya koymustur.

Bu baglamda, hayvansal gidalarda kolistin kalintilarinin varligi yalnizca dogrudan saglik
etkileri acisindan degil, ayn1 zamanda direng gelisimi ve diren¢ genlerinin yayilim potansiyeli
bakimindan da degerlendirilmektedir. Bu nedenle kolistinin hayvansal {iriinlerdeki kalinti
diizeylerinin gilivenilir ve hassas yoOntemlerle izlenmesi hem gida giivenligi hem de
antimikrobiyal direncle miicadele stratejileri acisindan 6nem tagimaktadir.

Bu calismada, Kayseri ilinde satisa sunulan hayvansal gidalarda kolistin kalint1 diizeylerinin
belirlenmesi ve elde edilen sonuglarin Tiirk Gida Kodeksi kapsaminda belirlenen maksimum
kalint1 limitleri (MRL) ¢ercevesinde degerlendirilmesi amaglanmistir. Ayrica bulgularin, gida
giivenligi ve plazmid aracil1 direng genlerinin (6zellikle mcr-1) yayilim potansiyeli baglaminda
risk degerlendirmesine katki saglamasi hedeflenmistir.

Calisma materyalini, Kayseri ilindeki farkli satis noktalarindan rastgele 6rnekleme yontemiyle
temin edilen toplam 180 hayvansal gida numunesi olusturmaktadir. Orneklem grubu 91 et
tirlindi (23 sucuk, 23 kofte, 10 kiyma, 14 pastirma, 12 salam, 9 sosis) ile 89 siit ve siit liriiniinden
(11 UHT siit, 34 ¢ig siit, 44 peynir) olusmaktadir. Numuneler soguk zincir kosullarinda (+4 °C)
laboratuvara ulagtirilmis ve analiz edilinceye kadar —20 °C’de muhafaza edilmistir.

Kolistin kalintilariin kantitatif tayini, kolistine 6zgii monoklonal antikorlar iceren sandvig
ELISA yontemi ile gergeklestirilmistir. Et ve peynir numunelerinde 2 g 6rnek fosfat tampon
cozeltisi ile homojenize edilmis, lipid interferansini azaltmak amaciyla n-hekzan ile yag
giderme (defatting) islemi uygulanmis ve santrifiij sonrasi elde edilen siipernatant 1:1 oraninda
seyreltilerek analiz i¢in hazirlanmistir. Siit 6rnekleri santrifiij edilerek elde edilen siipernatant
1:1 oraninda seyreltilerek analize alinmistir. Optik yogunluk (OD) degerleri 450 nm’de
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Olclilmiis ve konsantrasyon hesaplamalar1 dogrusal regresyon modeli kullanilarak
gerceklestirilmistir. Yontemin analitik performans: 10, 20 ve 40 pg/kg diizeylerinde geri
kazanim (spike) ¢alismalari ile dogrulanmistir. Geri kazanim c¢aligmalarinin kalibrasyon egrisi
icin determinasyon katsayis1 (R?) 0,9796 olarak elde edilmistir. Geri kazanim oranlar siit
matrisinde %83,9-99,6 araliginda belirlenirken, et {iriinleri matrisinde kolistinin doku
proteinlerine baglanma egilimi nedeniyle nispeten diisiik diizeyde (%42,0-54,5) saptanmistir.
Kullanilan kitin iiretici firma verilerine gore bildirilen saptama limiti (LOD) 0,567 ng/mL olup
analitik 6l¢tim aralig1 0,8—200 ng/mL olarak belirtilmistir.

Validasyon ¢alismalar1 sonrasinda analiz edilen 180 numunenin kolistin kalint1 diizeyleri
belirlenmis ve sonuglar Tiirk Gida Kodeksi ile Avrupa Komisyonu tarafindan belirlenen
maksimum kalint limitlerine (et lirlinleri i¢in 150 pg/kg, siit ve peynir 6rnekleri i¢in 50 pg/kg)
gore degerlendirilmistir. Kolistin konsantrasyonlarinin genel araliginin 10,5-208,72 pg/kg
oldugu ve kalint1 dagiliminin matriks tiiriine gore farklilik gosterdigi belirlenmistir. Et iiriinleri
icin olusturulan kalibrasyon egrisi dogrusal regresyon analizi ile degerlendirilmis; egri
denklemi y = 0,01443x + 0,11504 ve determinasyon katsayisi (R?) 0,9773 olarak bulunmustur.

Analiz edilen 91 et {irtinii 6rneginin 37’sinde (%40,7) kolistin kalintis1 tespit edilmistir. Analiz
edilen et {irlinii 6rnekleri arasinda 23 sucuk 6rneginin 8’inde (%34,8), 23 kofte 6rneginin
11’inde (%47,8), 10 kiyma 6rneginin 6’sinda (%60,0), 14 pastirma 6rneginin 5’inde (%35,7),
9 sosis Orneginin 3’iinde (%33,3) ve 12 salam 6rneginin 4’linde (%33,3) kolistin kalintisi
saptanmistir. Sucuk, kofte, kiyma, pastirma, sosis ve salam Orneklerinde belirlenen kolistin
kalint1 diizeyleri sirastyla 10,8-60,21 pg/kg, 15,93-208,72 pg/kg, 12,08-156,6 ng/kg, 11,2—
158,4 ng/kg, 18,7-157,30 ng/kg ve 11,5-152,2 pg/kg araliginda bulunmustur. Et iirlinlerinin
de 7 (%7,7) ornekte kalint1 diizeyinin et iirlinleri i¢in belirlenen maksimum kalint1 limitinin
(150 pg/kg) tizerinde oldugu belirlenmistir. Bu 6rnekler 3 kofte (%13,0), 1 pastirma (%7,1), 1
kiyma (%10), 1 salam (%8,3) ve 1 sosis (%]11,1) drnegidir.

Siit ve siit drlinleri i¢in olusturulan kalibrasyon egrisi dogrusal regresyon analizi ile
degerlendirilmis; egri denklemi y = 0,01316x + 0,12474 ve determinasyon katsayisi (R?)
0,9791 olarak bulunmustur. Analiz edilen toplam 89 siit ve peynir 6rneginin 25’inde (%28,1)
kolistin kalintis1 tespit edilmistir. Incelenen 45 siit 5rneginin 17’sinde (%37,8) kolistin kalimtisi
10,5-70,68 png/kg araliginda belirlenirken, 44 peynir 6rneginin 8’inde (%18,2) 17,71-63,26
ng/kg araliginda kolistin kalintis1 saptanmistir. Analiz edilen siit ve peynir 6rneklerin 12’sinde
(%13,5) kolistin diizeyinin siit i¢in belirlenen maksimum kalint1 limitinin (50 pg/kg) tizerinde
oldugu belirlenmistir. Bu 6rneklerin 8’1 (%23.,5) ¢ig siit, 1’1 (%9,1) UHT siit ve 3’1 (%6,8)
peynirdir.

Literatiirde hayvansal gidalarda antibiyotik kalintilarina iliskin ¢aligmalarin biiyiik dl¢lide ¢ig
stit ve kas dokusu iizerinde yogunlastigi, kolistin gibi stratejik dneme sahip antibiyotiklerin
peynir ve iglenmis et iriinlerindeki kantitatif varligina dair verilerin ise sinirli oldugu
goriilmektedir. Bu calisma, s6z konusu iiriin gruplarinda kolistin kalinti diizeylerini ortaya
koyarak yerel gida arzina iliskin mevcut durumu tanimlamaktadir. Analizlerin ELISA temelli
immiinolojik bir yontemle gerceklestirilmis olmast ve dogrulayict bir LC-MS/MS analizi ile
desteklenmemis olmasi ¢alismanin baslica kisithiligidir. Bununla birlikte, kalint1 diizeylerinin
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matriks tiiriine bagh farklilik gostermesi ve ozellikle ¢ig siit orneklerinde limit agiminin
gbzlenmesi, iiretim siireclerinde geri ¢ekilme siirelerine uyumun 6nemini ortaya koymaktadir.
Elde edilen bulgular, kolistinin hayvansal gidalardaki varliginin yalnizca mevzuat uyumu
acisindan degil, ayn1 zamanda antimikrobiyal diren¢ gelisimi ile iligkili potansiyel riskler
baglaminda da degerlendirilmesi gerektigini diisiindiirmekte; kalinti diizeyleri ile direng
genlerinin birlikte ele alindigi ileri ¢caligmalar i¢in 6n veri sunmaktadir.

Anahtar Kelimeler: antibiyotik kalintis, antimikrobiyal diren¢, ELISA, hayvansal gidalar,
kolistin, mer-1.

Determination of Colistin Residues in Animal-Derived Foods by ELISA
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Abstract: Animal-derived foods rich in highly bioavailable nutrients are essential for physical
and cognitive development. However, intensive production systems driven by global
population growth have increased the use of veterinary antibiotics to maintain herd health,
thereby elevating the risk of residue occurrence. Improper applications may lead to the
accumulation of antibiotic residues in edible tissues, posing not only direct health risks but also
creating selective pressure that promotes the emergence of resistant strains. In particular, the
identification in 2015 of the plasmid-mediated colistin resistance gene mcr-/ in bacteria
resistant to colistin—considered a “last-resort” antibiotic against Gram-negative infections—
demonstrated that resistance can disseminate through horizontal gene transfer along the food
chain, representing a significant public health concern.

In this context, the presence of colistin residues in animal-derived foods should be evaluated
not only in terms of direct toxicological effects but also regarding resistance development and
the dissemination potential of resistance genes. Therefore, monitoring colistin residue levels in
animal products using reliable and sensitive analytical methods is critical for both food safety
and antimicrobial resistance control strategies.

The aim of this study was to determine colistin residue levels in animal-derived foods marketed
in Kayseri province and to evaluate the results within the framework of the maximum residue
limits (MRLs) established by the Turkish Food Codex. Additionally, the findings were intended
to contribute to risk assessment in terms of food safety and the dissemination potential of
plasmid-mediated resistance genes, particularly mcr-1.

The study material consisted of a total of 180 animal-derived food samples obtained through
random sampling from various retail outlets in Kayseri. The sample group comprised 91 meat
products (23 sucuk, 23 meatballs, 10 ground meat samples, 14 pastrami samples, 12 salami
samples, and 9 sausages) and 89 milk and dairy products (11 UHT milk, 34 raw milk, and 44
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cheese samples). Samples were transported to the laboratory under cold chain conditions (+4
°C) and stored at —20 °C until analysis.

Quantitative determination of colistin residues was performed using a sandwich ELISA method
based on colistin-specific monoclonal antibodies. For meat and cheese samples, 2 g of sample
was homogenized with phosphate-buffered saline, followed by n-hexane defatting to reduce
lipid interference. After centrifugation, the supernatant was diluted at a ratio of 1:1 prior to
analysis. Milk samples were centrifuged and the resulting supernatant was similarly diluted
(1:1) before analysis. Optical density (OD) values were measured at 450 nm, and concentrations
were calculated using a linear regression model. The analytical performance of the method was
validated through spike recovery studies at 10, 20, and 40 pg/kg levels. The coefficient of
determination (R?) for the calibration curve obtained from recovery studies was 0.9796.
Recovery rates ranged between 83.9% and 99.6% in the milk matrix, whereas relatively lower
recoveries (42.0-54.5%) were observed in meat matrices, likely due to the binding affinity of
colistin to tissue proteins. According to the manufacturer’s specifications, the reported limit of
detection (LOD) was 0.567 ng/mL, and the analytical measurement range was 0.8—200 ng/mL.

Following validation, colistin residue levels in 180 samples were determined and evaluated
according to the maximum residue limits established by the Turkish Food Codex and the
European Commission (150 pg/kg for meat products and 50 pg/kg for milk and cheese). Overall
colistin concentrations ranged from 10.5 to 208.72 ng/kg, and residue distribution varied
according to matrix type. For meat products, the calibration curve was defined by the equation
y =0.01443x + 0.11504 with a coefficient of determination (R?) of 0.9773.

Colistin residues were detected in 37 (40.7%) of the 91 meat product samples. Among these,
residues were identified in 8 of 23 sucuk samples (34.8%), 11 of 23 meatball samples (47.8%),
6 of 10 ground meat samples (60.0%), 5 of 14 pastrami samples (35.7%), 3 of 9 sausage samples
(33.3%), and 4 of 12 salami samples (33.3%). Detected colistin concentrations ranged from
10.8-60.21 pg/kg in sucuk, 15.93-208.72 pg/kg in meatballs, 12.08-156.6 ng/kg in ground
meat, 11.2-158.4 pg/kg in pastrami, 18.7-157.30 pg/kg in sausages, and 11.5-152.2 pg/kg in
salami. In 7 meat product samples (7.7%), residue levels exceeded the established MRL of 150
ng/kg. These included 3 meatball samples (13.0%), 1 pastrami sample (7.1%), 1 ground meat
sample (10%), 1 salami sample (8.3%), and 1 sausage sample (11.1%).

For milk and dairy products, the calibration curve was defined by the equation y = 0.01316x +
0.12474 with an R? value of 0.9791. Colistin residues were detected in 25 (28.1%) of the 89
milk and cheese samples. Among 45 milk samples, 17 (37.8%) contained colistin residues
ranging from 10.5-70.68 pg/kg, while 8 of 44 cheese samples (18.2%) contained residues
ranging from 17.71-63.26 pg/kg. In 12 milk and cheese samples (13.5%), colistin levels
exceeded the established MRL of 50 pg/kg for milk. These included 8 raw milk samples
(23.5%), 1 UHT milk sample (9.1%), and 3 cheese samples (6.8%).

The literature indicates that studies on antibiotic residues in animal-derived foods have
predominantly focused on raw milk and muscle tissues, whereas quantitative data on
strategically important antibiotics such as colistin in cheese and processed meat products
remain limited. This study characterizes the current status of colistin residues in these product
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groups within the local food supply. The main limitation of the study is that analyses were
conducted using an ELISA-based immunological method without confirmatory LC-MS/MS
validation. Nevertheless, the matrix-dependent variation in residue levels and the exceedance
of limits particularly in raw milk samples emphasize the importance of compliance with
withdrawal periods during production. The findings suggest that the presence of colistin in
animal-derived foods should be evaluated not only in terms of regulatory compliance but also
in the context of potential risks associated with antimicrobial resistance development, and they
provide preliminary data for future studies integrating residue levels with resistance gene
surveillance.

Keywords: antibiotic residue, antimicrobial resistance; ELISA; animal-derived foods; colistin;
mcr-1.
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Prenatal Multivitamin—Mineral Destekleri Gebelikte Besin Ogesi
Gereksinimlerini Karsithhyor Mu?
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Ozet: Gebelik donemi, gebenin hem kendi homeostatik dengesini korumak hem de hizla gelisen
fetiistin gereksinimlerini karsilamak adina besin 6gesi gereksinimlerinin 6nemli sekilde arttig1
benzersiz bir sliregtir. Bu siliregte maternal metabolizma; hormonal degisimler, plazma
hacmindeki artis ve plasental fonksiyonlarin etkisiyle yeniden diizenlenmekte ve metabolik
adaptasyonlar meydana gelmektedir. Enerji ihtiyacindaki artis nispeten sinirli kalsa da bazi
mikro besin dgelerine olan gereksinim degisen miktarlarda artmaktadir. Maternal beslenmedeki
yetersizlikler yalnizca fetal biliylime ve gelisimi olumsuz etkilemekle kalmamakta aym
zamanda yetiskinlik donemindeki kronik hastalik riskini belirleyen epigenetik mekanizmalari
da etkileyebilmektedir. Gebelik doneminde demir, folat, iyot ve D vitamini gibi temel besin
Ogelerinin eksikligi; noral tiip defektleri, preeklampsi, maternal anemi ve fetal biiylime
kisithligi gibi ciddi komplikasyonlarla iliskilendirilmistir. Ozellikle ikinci ve {igiincii
trimesterde artan maternal kan hacmi ve plasental biiyliime, demir ihtiyacini gebelik 6ncesine
gore neredeyse iki katina ¢ikarmaktadir. Benzer sekilde, fetal iskelet gelisimi i¢in maternal
kalsiyum metabolizmasi1 daha verimli hale gelse de maternal kemik sagliginin korunmasi igin
yeterli kalsiyum aliminin saglanmasi gerekmektedir.

Giliniimiizde modern diyetlerin artan mikro besin 6gesi ihtiyaclarini tek basina karsilamada
yetersiz kalabilmesi, multivitamin ve mineral takviyelerinin gebelik bakimimin 6nemli bir
bileseni haline gelmesine yol a¢mistir. Bununla birlikte piyasada bulunan ticari prenatal
preparatlarin igerik ¢esitliligi, kimyasal formlar1 ve dozajlar1 uluslararasi rehberlerde onerilen
referans alim diizeyleri ile her zaman uyum gostermemektedir. Prenatal takviyeler kiiresel
Ol¢ekte milyarlarca dolarlik bir pazari temsil etmektedir; ancak bu {irlinlerin regiilasyonu
genellikle ilag kategorisinden ziyade gida takviyesi kapsaminda degerlendirilmektedir.

Bu ¢alismada Tiirkiye’de satista bulunan prenatal multivitamin ve mineral desteklerinin besin
Ogesi iceriklerinin gebelik donemine 6zgii Diyetle Referans Alim (DRI) degerleri agisindan
degerlendirilmesi amaglanmistir. Kesitsel tasarimdaki bu ¢alismaya piyasada erisilebilir toplam
27 prenatal multivitamin—mineral destek {iriinii dahil edilmistir. Tek bir besin dgesi igeren
preparatlar ile emzirme donemine yonelik olarak formiile edilmig iiriinler ¢calisma kapsami
disinda birakilmistir. Uriin etiketlerinde beyan edilen vitamin, mineral ve yag asidi icerikleri
kaydedilmis ve her besin dgesi icin DRI karsilama yiizdeleri hesaplanmistir. Uriinler besin
Ogesi igerigine gore dort kategoriye ayrilmistir: icermeyen (%0), yetersiz (<%100), uygun
(%100-200) ve asir1 (> %200) doz. Ayrica iriinlerdeki besin dgelerinin bulunma siklig: ile
kapsiil bagina maliyet analiz edilmistir.
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Prenatal destek iirlinleri arasinda besin Ogesi icerigi agisindan belirgin bir heterojenite
saptanmistir. B grubu vitaminleri ile D vitamini ve demirin ¢ogu iirlinde yer aldig1 goriiliirken,
kritik dneme sahip baz1 besin 6gelerinin énemli dlciide eksik oldugu belirlenmistir. incelenen
tiriinlerin %93’linde kolinin, %81’inde K vitamininin, %63’iinde kalsiyumun, %59’unda
manganezin ve %56’sinda ise magnezyumun yer almadigi saptanmistir. Besin dgelerinin
karsilama oranlarmin da genis bir dagilim gosterdigi belirlenmistir. Ozellikle Bi2 vitamini ve
biyotinin prenatal Uriinlerin bazilarinda gereksinimin >2 kati diizeyde mevcut oldugu
bulunmustur. Buna karsilik en diisiik DRI karsilama yiizdesine sahip besin 6gelerinin ise kolin,
K vitamini, kalsiyum, manganez ve magnezyum oldugu belirlenmistir.

Uriinlerin yaklasik yarisinda yeterli diizeyde DHA bulundugu belirlenirken; incelenen iiriinlerin
tiimiinde iyot icerigi gereksinimin altinda kalmistir. Uriinlerin bilyiik cogunlugu (%88,9)
probiyotik icermemektedir. Probiyotik iceren prenatal multivitamin—mineral desteklerinde
kullanilan mikroorganizma tiirliniin yalmizca Lactobacillus rhamnosus oldugu ve c¢oklu
probiyotik sus i¢eren formiilasyonlara rastlanmadig belirlenmistir.

Uriinler arasinda kapsiil basina fiyat yaklasik on dort kat degiskenlik gostermistir. En pahali
tirtinler her zaman en iyi emilen formlar1 veya gereksinime en yakin miktarlar1 icermemekte,
bazen sadece pazarlama ve ambalaj avantajiyla 6ne ¢ikmaktadir. Ote yandan, mineral-mineral
etkilesimleri multivitaminlerin etkinligini sinirlayan bir faktdr olabilir. Ornegin, yiiksek dozda
kalsiyum alimi, demir emilimi ile yarisarak demir biyoyararlanimini azaltabilir. Selath
minerallerin nétr yiikii bu rekabeti kismen azaltabilse de ¢ogu ticari preparatta kalsiyum ve
demir ayni tablet i¢inde sunulmaktadir. Bu durum, preparatlarin teorik igeriklerinin viicut
tarafindan gergekte ne dl¢iide kullanilabildigi sorusunu giindeme getirmektedir.

Kolinin gebelikteki kritik rolii giderek daha i1yi anlasilmasina ragmen, ¢ogu rehberde hala rutin
prenatal takviye Onerileri igerisinde yer almamasi ve optimal dozun heniiz net bigcimde
belirlenmemis olmasi 6nemli bir bosluk olusturmaktadir. Benzer sekilde incelenen firiinlerin
bliylik kisminda kolin bulunmadigi ya da gereksinimin altinda miktarlarda yer aldigi
belirlenmistir.

Elde edilen bulgular Tiirkiye’de satista bulunan prenatal multivitamin—mineral desteklerinin
gebelik donemine 0zgii besin Ogesi gereksinimlerini karsilama acisindan standardize
olmadigim gostermektedir. Ozellikle bazi kritik mikro besin dgelerinin eksiklikleri, prenatal
destek formiilasyonlarinin yeniden degerlendirilmesi ve kanita dayali diizenleyici yaklasimlarin
gelistirilmesi gerekliligini ortaya koymaktadir.

Gelecekte prenatal bakimin, standart multivitamin-mineral formiilasyonlarindan ziyade
biyobelirtegler ve genetik analizler ile yonlendirilen kisisellestirilmis besin destek stratejilerine
dogru evrilme potansiyeli bulunmaktadir. Bununla birlikte bu doniisiim siireci tamamlanincaya
kadar saglik profesyonellerinin prenatal takviye se¢imi yaparken yalnizca {iriiniin bir besin
Ogesini igerip icermedigine degil, ayn1 zamanda besin dgesinin kimyasal formuna, dozuna ve
bireylerin bolgesel beslenme eksiklikleri ile uyumuna dikkat etmeleri gerekmektedir.
Multivitamin ve mineral destekleri ideal bir diyetin yerini alamaz; ancak uygun formiilasyona
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sahip {riinler modern yasamin getirdigi beslenme yetersizliklerini dengelemeye katki
saglayarak saglikli nesillerin olusumunda destekleyici bir rol {istlenebilir.

Anahtar Kelimeler: gebelik, prenatal destekler, multivitamin-mineral, mikro besin d&gesi
yeterliligi, gereksinim
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Abstract: Deficiencies of key nutrients such as iron, folate, iodine, and vitamin D during
pregnancy have been associated with serious complications including neural tube defects,
preeclampsia, maternal anemia, and fetal growth restriction. Particularly during the second and
third trimesters, the increasing maternal blood volume and placental growth nearly double the
iron requirement compared with the pre-pregnancy period. Similarly, although maternal
calcium metabolism becomes more efficient to support fetal skeletal development, adequate
calcium intake remains essential to maintain maternal bone health.

Today, the inability of modern diets to fully meet the increasing micronutrient requirements has
led multivitamin and mineral supplements to become a standard component of prenatal care.
However, the diversity of ingredients, chemical formulations, and dosages of commercial
preparations available on the market may not always align with the reference values
recommended by international guidelines. Prenatal supplements represent a multi-billion-dollar
market worldwide; however, regulations are generally at the level of dietary supplements rather
than pharmaceutical products.

In this study, it was aimed to evaluate the nutrient contents of prenatal multivitamin and mineral
supplements available for sale in Tiirkiye according to the Dietary Reference Intake (DRI)
values specific to pregnancy. A total of 27 prenatal multivitamin—mineral supplement products
available on the market were included in this cross-sectional study. Preparations containing a
single nutrient and products positioned for the lactation period were excluded from the study.
The vitamin, mineral, and fatty acid contents declared on product labels were recorded, and the
DRI coverage percentages were calculated for each nutrient. Products were categorized
according to nutrient content as absent (0%), insufficient (<100%), adequate (100—200%), and
excessive (>200%). In addition, the frequency of nutrient presence and the cost per capsule
were analyzed.

A marked heterogeneity was identified among prenatal supplements in terms of nutrient
composition. While B-group vitamins, vitamin D, and iron were present in most products,
several nutrients of critical importance were found to be substantially lacking. It was determined
that choline was absent in 93% of the examined products, vitamin K in 81%, calcium in 63%,
manganese in 59%, and magnesium in 56%. Nutrient coverage rates were also found to exhibit
a wide distribution. In particular, vitamin Bi2 and biotin were present at levels >2 times the
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requirement in some prenatal products. The nutrients with the lowest DRI coverage percentages
were identified as choline, vitamin K, calcium, manganese, and magnesium.

Approximately half of the products contained sufficient levels of DHA, whereas the iodine
content of all products remained below the recommended requirement levels. The vast majority
of the products (88.9%) did not contain probiotics. In prenatal multivitamin—mineral
supplements containing probiotics, the microorganism used was identified as Lactobacillus
rhamnosus, and no formulations containing multiple probiotic strains were encountered.

The price per capsule varied by approximately fourteen-fold among the products. The most
expensive products did not always contain the most bioavailable forms or the amounts closest
to the requirements, and in some cases appeared to stand out primarily due to marketing and
packaging advantages. On the other hand, mineral-mineral interactions may limit the
effectiveness of multivitamins. For example, high calcium intake may compete with iron
absorption and reduce iron bioavailability. Although the neutral charge of chelated minerals
may minimize this competition, calcium and iron are presented within the same tablet in most
commercial preparations. This raises the question of to what extent the theoretical contents of
these preparations can actually be utilized by the body.

Although the importance of choline during pregnancy is well recognized, the fact that it is still
not included in routine supplementation lists in many guidelines and that the optimal dose has
not yet been clearly established represents an important limitation. Similarly, choline is absent
in many products or present in amounts below the requirement.

According to the findings obtained, prenatal multivitamin—mineral supplements available for
sale in Tirkiye are not standardized in terms of meeting pregnancy-specific nutrient
requirements. Critical micronutrient deficiencies highlight the need to reevaluate prenatal
supplement formulations and to develop evidence-based regulatory approaches.

Future prenatal care has the potential to evolve toward personalized formulations guided by
biomarkers and genetic testing rather than standard multivitamin preparations. However, until
this transition is fully realized, healthcare professionals should focus not only on whether a
supplement “contains” a nutrient but also on the chemical form, dosage, and compatibility with
regional nutritional deficiencies (such as iodine, iron, and vitamin D) when selecting
supplements. Multivitamins and minerals cannot replace an ideal diet. Nevertheless, a properly
formulated product may help address critical deficiencies arising from modern lifestyles and
increasing requirements, thereby playing an important role in providing a healthy start to life
for future generations.

Keywords:  pregnancy, prenatal supplements, multivitamin—mineral  supplements,
micronutrient adequacy, nutrient requirements.
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Yetiskin Popiilasyonda Serum D Vitamini Diizeylerinin Cinsiyete Gore
Karsilastirilmasi
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Ozet: Amac; D vitamini, kalsiyum ve fosfor metabolizmasinin diizenlenmesinde 6nemli rol
oynayan ve kemik saglig1 basta olmak iizere bir¢ok fizyolojik siirecte etkili olan temel bir
vitamindir. Son yillarda yapilan ¢aligmalar, D vitamini eksikliginin diinya genelinde yaygin bir
halk saghgi sorunu oldugunu gostermektedir. Ozellikle cinsiyetin, bireylerin D vitamini
diizeyleri iizerinde etkili olabilecegi diisiiniilmektedir. Bu nedenle bu ¢alismada, kadin ve erkek
bireylerde serum D vitamini diizeylerinin karsilastirilmasi ve cinsiyete gore olasi farkliliklarin
istatistiksel olarak degerlendirilmesi amaglanmustir.

Yontem; ¢aligmaya toplam 130 saglikli, yetiskin dahil edilmistir. Katilimeilarin 65°1 (%50)
kadin, 65’1 (%50) erkektir. Kadinlarin yag ortalamasi1 36.60+£19.39 yil, erkeklerin yas ortalamasi
ise 29.58+17.26 yil olarak bulunmustur. Calismaya dahil edilen bireylerin herhangi bir
metabolik, kronik hastaligi bulunmamaktadir. Katilimecilar, kadin ve erkek olarak iki gruba
ayrilmistir. Serum D vitamin diizeyi gruplar arasinda karsilastirilmistir. Gruplar arasi fark i¢in
Independent Samples t test uygulanmistir. p < 0.05 anlamli kabul edilmistir.

Bulgular; kadin ve erkekler arasinda D vitamini diizeyleri agisindan istatistiksel olarak anlaml
bir fark bulunmustur. Kadinlarda ortalama serum D vitamini diizeyi 14.7348.70 ng/mL iken
erkeklerde 18.03+10.20 ng/mL saptanmistir. Cinsiyete gére D vitamini diizeyleri
karsilastirildiginda erkeklerde D vitamini diizeyi kadinlara gore istatistiksel olarak anlaml
derecede yiiksek bulunmustur p=0.049).

Sonug; calismada erkeklerde D vitamini diizeylerinin kadinlara gore daha yiiksek oldugu
goriilmiis ve cinsiyetler arasinda D vitamini diizeyleri agisindan istatistiksel olarak anlamli fark
saptanmistir. Bu bulgular, D vitamini diizeylerinin cinsiyete bagli olarak degisebilecegini
diistindiirmektedir.

Anahtar Kelimeler: vitamin D, kadin, erkek, cinsiyet, yetiskin
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Comparison of Serum Vitamin D Levels in the Adult Population by Gender

Doc. Dr. Seda UGRAS!
! Mardin Artuklu University Faculty of Medicine Department of Physiology,

E-mail: sedaugras@hotmail.com, ORCID: 0000-0002-5768-7611

Abstract: Objective; vitamin D is an essential vitamin that plays a crucial role in regulating
calcium and phosphorus metabolism and is effective in many physiological processes,
particularly bone health. Recent studies have shown that vitamin D deficiency is a widespread
public health problem worldwide. It is thought that gender, in particular, may have an effect on
individuals' vitamin D levels. Therefore, this study aimed to compare serum vitamin D levels
in female and male individuals and to statistically evaluate any possible differences based on
gender.

Methods; A total of 130 healthy adults were included in the study. 65 (50%) of the participants
were women and 65 (50%) were men. The mean age of women was 36.60+£19.39 years, and the
mean age of men was 29.58+17.26 years. None of the individuals included in the study had any
metabolic or chronic diseases. Participants were divided into two groups: women and men.
Serum vitamin D levels were compared between the groups. An independent samples t-test was
applied to determine the difference between the groups. A p-value < 0.05 was considered
statistically significant.

Results; a statistically significant difference was found between women and men in terms of
vitamin D levels. The mean serum vitamin D level in women was 14.73+8.70 ng/mL, while in
men it was 18.03+10.20 ng/mL. When vitamin D levels were compared according to gender,
vitamin D levels in men were found to be statistically significantly higher than in women
(p=0.049).

Conclusion: in this study, it was observed that vitamin D levels were higher in men than in
women, and a statistically significant difference was found between genders in terms of vitamin
D levels. These findings suggest that vitamin D levels may vary depending on gender.

Keywords: vitamin D, women, men, gender, adult
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Wellness (Esenlik) Kavramina Genel Bir Bakis; Fiziksel Esenlik Boyutu
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Ozet: Wellness (esenlik) kavrami, modern saghk anlayisinda bireyin sagligim yalmzca hastaliklarm
yoklugu ile aciklayan geleneksel yaklasimlarin 6tesine gegen biitiinciil bir iyi olug durumunu ifade
etmektedir. Giintimiizde esenlik; bireyin fiziksel, psikolojik, duygusal, sosyal, ruhsal ve entelektiiel
boyutlarinin bir arada degerlendirilmesini gerektiren ¢ok boyutlu bir yapi1 olarak ele alinmaktadir.
Bu calismada esenlik kavrami, kuramsal temelleri, literatiirde gelistirilen modelleri ve temel
boyutlar ¢ercevesinde kapsamli bi¢imde incelenmistir. Calismada oncelikle esenlik kavraminin
tarihsel gelisimi ve farkli arastirmacilar tarafindan yapilan tanimlar ele almarak kavramin
literatiirdeki kullanim big¢imi agiklanmustir. Literatiirde esenligin siklikla “iyi olma”, “zindelik” ve
“saglikli yasam” gibi kavramlarla iligkilendirildigi, ancak yalmzca hastaligin bulunmamasi
anlamina gelmeyip bireyin yasam doyumu, mutluluk, 6zsaygi, yasam amaci ve genel yasam kalitesi
gibi bircok unsuru kapsayan dinamik bir siire¢ oldugu vurgulanmaktadir. Calismada ayrica esenlik
alaninda gelistirilen ¢esitli kuramsal modeller incelenmistir. Bu modeller, esenligin yalnizca
fiziksel saglikla sinirli olmadigini; bireyin psikolojik ozellikleri, sosyal iliskileri, yasam tarzi
tercihleri ve gevresel kosullarinin etkilesimiyle sekillenen ¢ok boyutlu bir yapi oldugunu ortaya
koymaktadir. Bu baglamda bireyin saglikli yasam davranislari, sosyal destek diizeyi, ¢evresel
kosullar ve kisisel farkindalik diizeyi esenlik diizeyinin onemli belirleyicileri arasinda yer
almaktadir. Esenligin temel boyutlar1 incelendiginde fiziksel, psikolojik, duygusal, sosyal, ruhsal
ve entelektiiel alanlarin birbirleriyle etkilesim i¢inde oldugu goriilmektedir. Bu boyutlar arasinda
kurulan denge bireyin genel iyi olus diizeyinin belirlenmesinde 6nemli bir rol oynamaktadir.
Ozellikle fiziksel esenlik; diizenli fiziksel aktivite, dengeli beslenme, yeterli uyku ve saghkli yasam
aligkanliklar1 ile yakindan iliskilidir. Giincel aragtirmalar diizenli fiziksel aktivitenin
kardiyovaskiiler saglik, metabolik stirecler ve kas-iskelet sistemi iizerinde olumlu etkiler yarattigini;
bununla birlikte bireylerin psikolojik iyi olus, yasam doyumu ve stresle basa ¢ikma becerilerini de
gelistirdigini gostermektedir. Buna karsilik fiziksel aktivite yetersizligi obezite, diyabet ve
kardiyovaskiiler hastaliklar gibi kronik saglik sorunlarinin ortaya ¢ikmasinda 6nemli bir risk faktorii
olarak degerlendirilmektedir. Sonug olarak esenlik, bireyin yasami boyunca gelisen ve bireysel
ozellikler, sosyal iliskiler, ¢cevresel kosullar ve yasam tarzi davraniglarinin etkilesimiyle sekillenen
dinamik ve ¢ok boyutlu bir siirectir. Bu derlemede esenlik kavraminin kuramsal temelleri ve
literatiirde yer alan baslica modeller incelenmis; 6zellikle fiziksel, duygusal, sosyal, psikolojik,
ruhsal ve entelektiiel boyutlarin bireyin iyi olus diizeyini nasil etkiledigi ele almmustir. Bu
dogrultuda calisma, esenlik kavraminin kuramsal gergevesini ortaya koyarak gelecekte yapilacak
arastirmalar i¢in kapsamli bir literatiir temeli sunmay1 amaglamaktadir.

Anahtar Kelimeler: wellness, esenlik, yasam kalitesi
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A General Overview of The Concept of Wellness; The Physical
Well-Being Aspect
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Abstract: The concept of wellness, in modern health understanding, refers to a holistic state of well-
being that goes beyond traditional approaches that define an individual's health solely by the
absence of disease. Today, wellness is considered a multidimensional structure requiring the
simultaneous evaluation of an individual's physical, psychological, emotional, social, spiritual, and
intellectual dimensions. This study comprehensively examines the concept of wellness within the
framework of its theoretical foundations, models developed in the literature, and fundamental
dimensions. First, the historical development of the concept of wellness and its definitions by
different researchers are discussed, explaining how the concept is used in the literature. It is
emphasized that wellness is frequently associated with concepts such as "well-being," "vitality,"
and "healthy living," but it does not simply mean the absence of disease; rather, it is a dynamic
process encompassing many elements such as life satisfaction, happiness, self-esteem, life purpose,
and overall quality of life. The study also examines various theoretical models developed in the
field of wellness. These models highlight that wellness is not limited solely to physical health; This
reveals that well-being is a multidimensional construct shaped by the interaction of an individual's
psychological characteristics, social relationships, lifestyle choices, and environmental conditions.
In this context, an individual's healthy lifestyle behaviors, level of social support, environmental
conditions, and level of self-awareness are among the important determinants of well-being. When
the basic dimensions of well-being are examined, it is seen that physical, psychological, emotional,
social, spiritual, and intellectual areas interact with each other. The balance established between
these dimensions plays an important role in determining the individual's overall well-being.
Physical well-being, in particular, is closely related to regular physical activity, balanced nutrition,
sufficient sleep, and healthy lifestyle habits. Current research shows that regular physical activity
has positive effects on cardiovascular health, metabolic processes, and the musculoskeletal system;
it also improves individuals' psychological well-being, life satisfaction, and stress coping skills.
Conversely, insufficient physical activity is considered a significant risk factor for the development
of chronic health problems such as obesity, diabetes, and cardiovascular diseases. In conclusion,
well-being is a dynamic and multidimensional process that develops throughout an individual's life
and is shaped by the interaction of individual characteristics, social relationships, environmental
conditions, and lifestyle behaviors. This compilation examines the theoretical foundations of the
concept of well-being and the main models found in the literature; in particular, it addresses how
physical, emotional, social, psychological, spiritual, and intellectual dimensions affect an
individual's level of well-being. Accordingly, this study aims to provide a comprehensive literature
foundation for future research by presenting the theoretical framework of the concept of well-being.

Keywords: wellness, well-being, quality of life
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Ozet: Bu cgalismanm amaci, cankurtaranlarda fiziksel dayanikhilik diizeylerinin kurtarma siiresi
tizerindeki etkilerini, 2020 yili sonras1 yayimlanmig giincel bilimsel ¢aligmalar dogrultusunda
sistematik olarak Ozetlemek ve mesleki performans agisindan kapsamli bir degerlendirme
sunmaktir. Cankurtaranlik, yalnizca suya bagl kazalarin 6nlenmesi agisindan degil, ayn1 zamanda
acil durumlarda hizli ve etkili miidahale edilmesi bakimidan kritik 6neme sahiptir. Diinya
genelinde bogulma vakalariin 6nemli bir halk sagligi sorunu olarak devam ettigi goz oniinde
bulunduruldugunda, cankurtaranlarin fiziksel yeterlilik diizeyleri yasam kurtarma basarisi ile
dogrudan iliskilidir. Ozellikle actk su ve plaj ortamlarinda gerceklestirilen kurtarma
operasyonlarinda miidahale siiresinin kisa olmasi, kazazedelerin yasama sansini artiran énemli bir
faktordiir. Bu anlamda fiziksel dayaniklilik, yalnizca sportif performansi degil, mesleki yeterliligi
de belirleyen 6nemli bir parametredir. Fiziksel dayaniklilik, aerobik kapasite, anaerobik gii¢, kas
kuvveti, kas dayaniklilig1 ve esneklik gibi ¢ok sayida parametreyi igeren ¢ok boyutlu bir performans
gostergesidir. Bu parametrelerin her biri, cankurtaranin su i¢i ve kara tabanl gorevlerde sergiledigi
performansi dogrudan etkilemektedir. Kurtarma senaryolarinda, cankurtaranin belirlenen mesafeyi
yiiksek hizla yilizmesi, kazazedeye ulagsmasi, gerektiginde dalis yapmasi, kazazedeyi giivenli sekilde
su disina tasimasi ve sonrasinda kalp masaji (CPR) uygulamasi gerekebilmektedir. Bu siireg yiiksek
fiziksel efor gerektirdiginden dolayi, yetersiz fiziksel kapasite miidahale siiresinin uzamasina,
performans kalitesinin diigmesine ve risklerin artmasina neden olabilir. Ayrica, psikolojik
dayaniklilik ve stres toleransi da performans tlizerinde etkili olabilmektedir; zira yogun fiziksel efor
ile es zamanl olarak hizli karar alma ve kriz yonetimi yapilmasi gerekmektedir. 2020-2025 yillari
arasinda yayimlanan arastirmalar incelendiginde, fiziksel dayanikliligin kurtarma siiresi ile anlamli
bir iliski gosterdigi belirtilmektedir. Ozellikle yiiksek aerobik kapasiteye (VO.max) sahip bireylerin
100-200 metre aras1 yiizme temelli kurtarma senaryolarinda daha kisa stirelerde basarili oldugu ve
miidahale sonrasi toparlanma hizlarinin daha yiiksek oldugu bildirilmektedir. Aerobik kapasitenin
yiiksek olmasi, uzun mesafeli ylizme ve kazazedeyi tasima gibi siirekli fiziksel ¢aba gerektiren
gorevlerde performansi belirleyen 6nemli bir faktordiir. Bu etki, dzellikle agik deniz ve dalgali su
kosullarinda daha belirgin bir faktor olarak ortaya ¢ikmaktadir. A¢ik deniz kurtarma senaryolarinda,
dalga yiiksekligi, akint1 siddeti, su i¢i tehlikeler, hava sicakligi ve su sicakligi gibi ¢cevresel faktorler,
cankurtaranin performansint dogrudan etkileyebilmektedir. Bu nedenle fiziksel dayaniklilik,
degisken ¢evresel kosullara karsi direnci artiran bir giivenlik parametresi olarak degerlendirilebilir.
Ayni zamanda kurtarma siiresini etkileyen faktorler arasinda sadece fiziksel dayaniklilik degil
psikolojik faktorlerde yer almaktadir. Anaerobik gii¢ ve sprint performansi da kurtarma stiresini
etkileyen 6nemli faktorler arasinda yer almaktadir. Kisa mesafeli (25-50 metre) yiiksek siddetli
yiizme gerektiren plaj kurtarmalarinda, patlayict kuvvet ve hiz kapasitesi operasyonel basari
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acisindan Onemlidir. 2022 ve 2024 yillarinda yayimlanan ¢alismalarda, anaerobik gii¢ diizeyi
yiiksek olan cankurtaranlarin kazazedeye ilk temas siiresini anlamli bicimde azalttig1 ve bdylece ani
gelisen bogulma vakalarimda erken miidahalenin miimkiin oldugu gosterilmistir. Bu bulgular,
ozellikle kalp durmas1 veya solunum yetersizligi gibi acil durumlarda hayati 6neme sahiptir. Ayrica,
anaerobik kapasitenin gelistirilmesi, kisa siirede yiiksek yogunlukta enerji harcamasi gerektiren
kurtarma gorevlerinde performans kaybmi onlemektedir. Fonksiyonel kuvvet de kurtarma
performansmin belirleyici bir unsurudur. Son dénem arastirmalar, fonksiyonel kuvvet diizeyi
yiiksek olan cankurtaranlarin kazazedeyi tasima siirelerini daha kisa tamamladigin1 ve operasyon
sirasinda daha diisiik yorgunluk algis1 bildirdigini ortaya koymaktadir. Ozellikle cekme ve tasima
tekniklerini i¢eren simiilasyon temelli egitimlerin performans gelisimine katkisi vurgulanmaktadir.
Fonksiyonel kuvvetin artirilmasi, kas gruplarinin isbirligi ve koordinasyonunu gelistirdiginden,
operasyon sirasinda enerji verimliligini ve gorev siiresini optimize etmektedir. Bununla birlikte
literatiir, yalnizca kara tabanl fitness testlerinin su i¢i performansi tam olarak yansitamayacagini
gostermektedir. Kosu band1 testleri veya klasik kuvvet dlgiimleri, suyun direng 6zellikleri ve
cevresel faktorlerini de hesaba katmamaktadir. Su sicakligi, dalga yiiksekligi, akint1 ve ekipman
kullanim1 gibi degigkenler, gercek kurtarma performansini 6nemli dl¢iide etkileyebilir. Bu nedenle
giincel ¢aligmalar, su ici simiilasyon testlerinin kara tabanli 6l¢timlerle birlikte degerlendirilmesi
gerektigini onermektedir. Ancak iki performans alani1 arasinda her zaman dogrudan bir korelasyon
bulunmadig1 da rapor edilmistir. Yas ve deneyim diizeyi de fiziksel kapasite ile kurtarma siiresi
arasindaki iligkiyi etkilemektedir. Elit diizeyde egitim almis ve diizenli antrenman yapan
cankurtaranlarda aerobik ve anaerobik kapasite ile miidahale siiresi arasindaki iligki daha giicliidiir.
Buna karsin geng ve deneyim diizeyi diislik personelde, teknik beceri 6grenme siireci daha baskin
rol oynamakta ve fiziksel kapasitenin etkisi smirli kalabilmektedir. Bu durum, kurtarma
performansmin yalnizca fizyolojik degil, aym1 zamanda teknik ve bilissel boyutlara da bagh
oldugunu ortaya koymaktadir. Ozellikle karar verme hizinin, stres ydnetiminin ve operasyonel
farkindaligin yiiksek oldugu senaryolarda, deneyim kazanmis cankurtaranlar fiziksel kapasite
eksikliklerini telafi edebilmektedir. Antrenman protokolleri agisindan degerlendirildiginde, ytiksek
yogunluklu interval antrenman (HIIT), fonksiyonel kuvvet ¢caligmalar1 ve senaryo temelli kurtarma
uygulamalarinin 68 haftalik programlar sonunda kurtarma siiresinde anlamli iyilesme sagladigi
bildirilmektedir. Su i¢i interval yiizme ¢alismalarinin kara temelli kuvvet antrenmanlart ile birlikte
uygulanmasi, performans artisgin1 desteklemektedir. Ayrica, diizenli performans testleriyle
bireysellestirilmis antrenman planlarinin hazirlanmasi, egitim etkinligini artirmakta ve kazazedeye
miidahale siiresini kisaltmaktadir. Genel olarak, fiziksel dayaniklilik diizeyi yiiksek olan
cankurtaranlarin kurtarma stireleri daha kisa olmakta ve operasyonel basari oranlar1 artmaktadir.
Mevcut literatiirde  Orneklem  sayilarinin =~ smirli  olmasi  ve  cevresel  kosullarin
standartlagtirilmasindaki giigliikler, daha kapsamli ve kontrollii aragtirmalara duyulan ihtiyact
ortaya koymaktadir. Gelecekte yapilacak ¢aligmalarda farkli yas gruplari, cinsiyetler ve gorev
ortamlart dikkate alinarak deneysel tasarimlarin gelistirilmesi 6nerilmektedir. Sonug olarak, fiziksel
dayaniklilik, kurtarma siiresini dogrudan etkileyen temel bir performans parametresidir.
Cankurtaran egitim programlarmin yalnizca teknik becerilere degil, bilimsel temelli fiziksel
performans gelistirme modellerine dayandirilmasi gerekmektedir. Aerobik kapasiteyi artirmaya
yonelik dayaniklilik antrenmanlari, anaerobik sprint caligmalari, fonksiyonel kuvvet egzersizleri ve
su i¢i simiilasyon uygulamalar1 hizmet i¢i egitimlere sistematik sekilde entegre edilmelidir. Bu
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yaklasim, hem miidahale siiresinin kisalmasina hem de su giivenligi hizmetlerinin etkinliginin
artirilmasina 6nemli katki saglayacaktir.

Anahtar Kelimeler: Cankurtaran, dayaniklilik, performans, su ici giivenlik, kurtarma
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Abstarct: The aim of this study is to systematically summarize the effects of physical endurance
levels on rescue time in lifeguards, based on current scientific studies published after 2020, and to
provide a comprehensive evaluation in terms of professional performance. Lifeguarding is critically
important not only for preventing water-related accidents but also for providing rapid and effective
intervention in emergencies. Considering that drowning incidents continue to be a significant public
health problem worldwide, the physical fitness levels of lifeguards are directly related to life-saving
success. Especially in rescue operations carried out in open water and beach environments, a short
intervention time is a crucial factor in increasing the chances of survival for victims. In this sense,
physical endurance is an important parameter that determines not only athletic performance but also
professional competence. Physical endurance is a multidimensional performance indicator
encompassing numerous parameters such as aerobic capacity, anaerobic power, muscle strength,
muscle endurance, and flexibility. Each of these parameters directly affects the performance of a
lifeguard in both in-water and land-based duties. In rescue scenarios, lifeguards may need to swim
a designated distance at high speed, reach the victim, dive if necessary, safely carry the victim out
of the water, and then perform cardiopulmonary resuscitation (CPR). Since this process requires
high physical exertion, insufficient physical capacity can prolong the intervention time, reduce
performance quality, and increase risks. Furthermore, psychological resilience and stress tolerance
can also affect performance; because rapid decision-making and crisis management are required
simultaneously with intense physical exertion. Studies published between 2020 and 2025 indicate
a significant correlation between physical endurance and rescue time. Specifically, individuals with
high aerobic capacity (VO-max) are reported to achieve success in shorter times and have faster
recovery rates in 100-200 meter swimming-based rescue scenarios. High aerobic capacity is a
significant factor determining performance in tasks requiring sustained physical effort, such as long-
distance swimming and carrying a victim. This effect is particularly pronounced in open sea and
choppy water conditions. In offshore rescue scenarios, environmental factors such as wave height,
current intensity, underwater hazards, air temperature, and water temperature can directly affect a
lifeguard's performance. Therefore, physical endurance can be considered a safety parameter that
increases resistance to variable environmental conditions. At the same time, psychological factors,
not just physical endurance, are among the factors affecting rescue time. Anaerobic power and
sprint performance are also important factors affecting rescue time. In beach rescues requiring
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short-distance (25-50 meters) high-intensity swimming, explosive power and speed capacity are
crucial for operational success. Studies published in 2022 and 2024 showed that lifeguards with
high anaerobic power significantly reduced the time to first contact with the victim, thus enabling
early intervention in sudden drowning cases. These findings are vital, especially in emergencies
such as cardiac arrest or respiratory failure. Furthermore, improving anaerobic capacity prevents
performance loss in rescue missions requiring high-intensity energy expenditure in a short period
of time. Functional strength is also a determining factor in rescue performance. Recent studies show
that lifeguards with high levels of functional strength complete casualty transport in shorter times
and report lower fatigue perception during operations. Simulation-based training, particularly
involving pulling and carrying techniques, is highlighted as contributing to performance
improvement. Increasing functional strength optimizes energy efficiency and duty time during
operations by improving the cooperation and coordination of muscle groups. However, the
literature indicates that land-based fitness tests alone cannot fully reflect in-water performance.
Treadmill tests or classic strength measurements do not account for water resistance characteristics
and environmental factors. Variables such as water temperature, wave height, currents, and
equipment use can significantly affect actual rescue performance. Therefore, current studies suggest
that in-water simulation tests should be evaluated in conjunction with land-based measurements.
However, it has also been reported that there is not always a direct correlation between the two
performance areas. Age and experience level also affect the relationship between physical capacity
and rescue time. The relationship between aerobic and anaerobic capacity and intervention time is
stronger in elite-level trained lifeguards who train regularly. In contrast, among young and less
experienced personnel, the process of learning technical skills plays a more dominant role, and the
impact of physical capacity may be limited. This situation reveals that rescue performance depends
not only on physiological but also on technical and cognitive dimensions. Experienced lifeguards
can compensate for physical capacity deficiencies, particularly in scenarios where decision-making
speed, stress management, and operational awareness are high. In terms of training protocols, high-
intensity interval training (HIIT), functional strength training, and scenario-based rescue
applications are reported to significantly improve rescue times after 6-8 week programs. Combining
underwater interval swimming with land-based strength training supports performance
enhancement. Furthermore, the preparation of individualized training plans through regular
performance tests increases training effectiveness and shortens the response time to casualties.
Generally, lifeguards with higher levels of physical endurance have shorter rescue times and higher
operational success rates. The limited sample sizes in the current literature and the difficulties in
standardizing environmental conditions highlight the need for more comprehensive and controlled
research. It is recommended that future studies develop experimental designs considering different
age groups, genders, and work environments. In conclusion, physical endurance is a fundamental
performance parameter that directly affects rescue time. Lifeguard training programs should be
based not only on technical skills but also on scientifically grounded models for improving physical
performance. Endurance training aimed at increasing aerobic capacity, anaerobic sprint exercises,
functional strength training, and underwater simulation applications should be systematically
integrated into in-service training. This approach will significantly contribute to both shortening
intervention times and increasing the effectiveness of water safety services.

Keywords: lifeguard, endurance, performance, in-water safety, rescue.
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