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Editorden / Editorial

Yeni Yiizyil Journal of Medical Sciences

Doc. Dr. Nurcan Hamzaoglu

I'YYU Fen Edebiyat Fakuiltesi Psikoloji BaIimU

Istanbul Yeni YUzyil University Faculty Of Sciences
And Literature Department of Psychology

Degerli okuyucularimiz,

Yeni Yizyill Journal of Medical Sciences'in bu sayisinda
(Cilt 7, Sayi 4), saghk bilimlerinin farkh alanlarindan (g
giincel calismayi ilginize sunuyoruz.

Bu sayimizda yer alan ilk makale "Beslenme ve
Bagirsak Mikrobiyotasinin Endometriozisin Onlenmesi
ve Yonetimindeki Rolii: Giincel Bir Derleme" bashgini
tasimaktadir.Calisma, 6strobolommekanizmasiveimmiin
yanit Gzerinden bagirsak mikrobiyotasi ile beslenme
arasindaki etkilesimi ele almaktadir. Derlemede ayrica
belirli besin égeleri ve diyet modellerinin endometriozis
riskinin azaltiilmasi ve semptom ydnetimindeki olasi
rolleri degerlendirilmektedir.

ikinci makale olan "Magnet ve Magnet Olmayan
Hastaneler Arasinda Olim ve Kurtarma Basansizigi
Oranlarinin incelenmesi: Bir Meta Analiz Calismasi"
bashkl makale, magnet statiistintin mortalite ve kurtarma
basarisizhgi oranlariyla iliskisini incelemektedir.

Son olarak "Protetik Komplikasyon Senaryolarinda
Buiyuk Dil Modellerinin Karsilastirmali Degerlendiriimesi"
makalesi, dért buyik dil modelinin yaygin protetik
komplikasyon senaryolarina verdigi yanitlar
degerlendirmektedir. Yanitlar, uzman paneli tarafindan
klinik dogruluk, uygulanabilirlik, aciklik ve kapsamlilk
olcutlerine gére puanlanmigtir.

Sayida yer alan bu calismalarin ilgili disiplinlere katki
saglamasini umuyor; yazarlarimiza, hakemlerimize ve
yayin kurulumuza tesekkiir ediyoruz.

Dear Readers,

In this issue of Yeni Yiizyil Journal of Medical Sciences
(Volume 7, Issue 4), we present three recent studies
from different fields of the health sciences.

The first article in this issue is entitled "The Role of
Nutrition and Gut Microbiota in the Prevention and
Management of Endometriosis: A Current Review." The
study addresses the interaction between gut microbiota
and nutrition through the estrobolome mechanism and
the immune response. The review also evaluates the
potential roles of specific nutrients and dietary patterns
in reducing the risk of endometriosis and in managing
its symptoms.

The second article, "Evaluating Ratio of Mortality and
Failure to Rescue Between Magnet and Non-Magnet
Hospitals: A Meta-Analysis," examines the association
of Magnet status with mortality and failure-to-rescue
rates.

Finally, the article "Comparative Evaluation of Large
Language Models in Prosthodontic Complication
Scenarios" evaluates the responses of four large
language models to common  prosthodontic
complication scenarios. The responses were rated
by an expert panel according to the criteria of clinical
accuracy, applicability, clarity, and comprehensiveness.

We hope that the studies in this issue will contribute to
their respective disciplines, and we extend our thanks
to our authors, reviewers, and editorial board.
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Beslenme ve Bagirsak Mikrobiyotasinin Endometriozisin Onlenmesi ve Yonetimindeki Rolil:
Giincel Bir Derleme

The Role of Nutrition and Gut Microbiota in the Prevention and Management of Endometriosis:
A Current Review

Ceyda ONER', Seren KURT', Emine Sena KUS',  Ayse Nur SONGUR BOZDAG'

'izmir Katip Celebi Universitesi Saglik Bilimleri Fakdiltesi, Beslenme ve Diyetetik Boliimi, izmir, Tiirkiye

Ozet

Endometriozis, iireme ¢agindaki kadinlarin yaklagik %10’unu etkileyen, dstrojene bagimli kronik inflamatuar bir
hastaliktir. Hastaligin patogenezinde 6strojen metabolizmasi bozukluklari, immiin disregiilasyon, oksidatif stres ve
inflamasyon gibi siiregler birbirleriyle etkilesimli bigimde rol oynamaktadir. Son yillarda bagirsak mikrobiyotasinin
bu siirecler iizerindeki etkisi, 6zellikle 6strobolom mekanizmasi ve bagisiklik yanitinin diizenlenmesi baglaminda
yogun bi¢imde arastirilmaktadir. Bagirsak mikrobiyota kompozisyonunun sekillenmesinde 6nemli ve degistirilebilir
faktorlerden biri olan beslenmenin; omega-3 yag asitleri, antioksidan vitaminler, polifenoller ve diyet lifi gibi bilesenlerin
antiinflamatuar ve antioksidan etkileri yoluyla hastalik semptomlarint hafifletebilecegi bildirilmistir. Bu derlemede,
bagirsak mikrobiyotasi ile beslenme arasindaki etkilesim biitlinciil bir yaklasimla ele alinarak, belirli besin 6geleri ve
diyet modellerinin endometriozis riskinin azaltilmas1 ve semptomlarin yonetimindeki potansiyel rolleri giincel literatiir
dogrultusunda degerlendirilmistir.

Anahtar Kelimeler: Endometriozis, bagirsak mikrobiyotasi, beslenme, dstrobolom, inflamasyon, diyet
Abstract

Endometriosis is an estrogen-dependent chronic inflammatory disease that affects approximately 10% of reproductive-
age women. Estrogen metabolism disorders, immune dysregulation, oxidative stress, and inflammation interact in the
pathogenesis of these conditions. In recent years, the influence of gut microbiota on these processes has been extensively
studied, particularly through the estrobolome mechanism and modulation of the immune response. Nutrition, as one of the
important and modifiable factors shaping gut microbiota composition, has been reported to alleviate disease symptoms
through its anti-inflammatory and antioxidant effects, mediated by components such as omega-3 fatty acids, antioxidant
vitamins, polyphenols, and dietary fiber. This review addresses the interactions between the gut microbiota and nutrition
through a holistic approach, evaluating the potential roles of specific nutrients and dietary patterns in reducing the risk
of endometriosis and managing its symptoms in light of the current literature.

Key Words: Endometriosis, gut microbiota, nutrition, estrobolome, inflammation, diet
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1. Giris

Endometriozis, endometriyum benzeri dokularin
uterus disindaki ektopik bolgelere yerlesmesiyle
ortaya c¢ikan, 0strojene bagimli kronik inflamatuar
bir hastaliktir. Ureme ¢agindaki kadinlarin yaklasik
%10’unu etkileyen bu hastalik; pelvik agri1, dismenore,
disparoni ve infertilite gibi semptomlarla karakterize
olup hem fiziksel hem de psikososyal agidan yasam
kalitesini onemli dl¢iide diisiirmektedir (1). Hastaligin
etiyopatogenezi heniiz tam olarak aydinlatilamamis
olmakla birlikte Ostrojen metabolizmasindaki
bozulmalar, immiin disregiilasyon, oksidatif stres ve
inflamasyon gibi birbirini etkileyen biyolojik siireglerin
hastaligin olusumunda ve ilerlemesinde rolleri oldugu
kabul edilmektedir (2).

Bu patofizyolojik siireclerle iligkili olan bagirsak
mikrobiyotasi, bagisiklik yanitinin diizenlenmesinde
ve Ostrojen metabolizmasinda 6nemli gorevler
iistlenmektedir. Endometriozisli bireylerde gozlenen
disbiyoz durumunun, Ostrobolom dengesizligine
zemin hazirlayarak dolasimdaki dstrojen diizeylerinin
artmasinda ve proinflamatuar bir mikro ¢evrenin
olusumunda rol oynayabilecegi bildirilmektedir
(3). Bagirsak mikrobiyota kompozisyonunun
sekillenmesinde 6nemli ve degistirilebilir faktorlerden
biri olan beslenme, son yillarda endometriozisin
patofizyolojisi ve yOnetimi iizerindeki etkileri
acisindan artan bir ilgiyle aragtirilmaktadir. Omega-3
yag asitleri, antioksidan vitaminler ve diyet lifi
gibi besin dgelerinden zengin diyet modellerinin
bagisiklik yanitim1 diizenleyerek oksidatif stresi
azalttig1 ve inflamatuar siirecleri baskilayabildigi
bildirilmistir (4). Buna karsin; doymus yag, kirmizi
et ve islenmis et lirlinlerinden zengin batt tipi diyetlerin
proinflamatuar etki gostererek endometriozis gibi
kronik inflamasyonla iligkili hastaliklarin seyrini
olumsuz yonde etkileyebilecegi belirtilmektedir (5).

Bu derleme, bagirsak mikrobiyotas: ile beslenme
arasindaki iligkiyi biitiinciil bir yaklagimla ele alarak,
belirli besin 6geleri ve diyet modellerinin endometriozis
gelisme riskinin azaltilmasi ve yonetimindeki roliini,
gilincel literatiir dogrultusunda ortaya koymay1
amaglamaktadir.

2. Endometriozisin Tanimi ve Patofizyolojisi

2.1. Taminu, Epidemiyolojisi ve Risk Faktorleri
Endometriozis, rahim i¢ ylizeyini olusturan
endometriyal dokunun rahim dis1 bolgelere yerleserek
endometriyotik lezyonlar1 olusturmasi ile karakterize
edilen bir jinekolojik hastaliktir (6). Periton boslugunda,
yumurtaliklarda, mesanede veya iireterlerde
bulunabilen endometriyotik lezyonlar; dstrojenin
etkisiyle biiyliyerek kronik inflamasyona ve agriya
yol acabilmektedir (1,7). Hastalik; peritoneal, ovaryel
ve derin infiltratif endometriozis olmak iizere {i¢ ana
alt tipte siniflandirilmakta olup, mevcut siniflandirma
sistemleri (rASRM, ENZIAN, EFI, AAGL) arasinda
heniiz altin standart bir uzlas1 saglanamamstir (1,8).
Genel olarak 25-45 yas arasindaki kadinlarin
yaklasik %10’unda goriilen endometriozisin baglica
risk faktorleri; genetik yatkinlik, erken menars, kisa
menstriial dongi, diisiik beden kiitle indeksi ve endokrin
bozucu kimyasallara maruziyet olarak siralanmaktadir
(1,9). Ozellikle bisfenol A, ftalatlar ve dioksinler gibi
ksenodstrojenler; Ostrojen reseptor sinyalizasyonunu
modifiye ederek, progesteron reseptdr ekspresyonunu
inhibe ederek ve epigenetik modifikasyonlar yoluyla
endometriozis patogenezinde rol oynamaktadir (10).
Genetik diizeyde ise, ikiz caligmalar1 hastaliga yonelik
gizli yatkinliktaki varyansin yaklagik %51 inin genetik
faktorlerden kaynaklandigini diisiindiirmektedir (11).

2.2. Patofizyolojik Mekanizmalar
2.2.1.0strojen-Bagisiklik Tliskisi ve Immiin
Disregiilasyon

Biyolojik olarak aktif dstrojen formu olan 6stradiol,
endometriyotik dokularda lokal aromataz enzimi
ekspresyonu yoluyla sentezlenebilmekte ve sitokin
tiretimi araciligiyla proinflamatuar bir mikro ¢evrenin
olusmasinda rol oynayabilmektedir (12). Yiiksek
Ostrojen diizeyleri, immiin hiicre profillerini degistirerek
inflamatuar sitokinlerin daha yiiksek diizeyde salinmast
ile iligkilendirilmektedir. Bu durum, patolojik bir geri
bildirim dongiisiine neden olarak inflamasyonun
kroniklesmesine ve hastalifin ilerlemesine zemin
hazirlamaktadir (13).

Endometrioziste bagisiklik hiicrelerinin dagilimi ve
fonksiyonu belirgin sekilde degismektedir. Periton
sivisinda artan makrofajlar, TNF-a, IL-6 ve IL-8
gibi proinflamatuar sitokinlerin salinimini uyararak
kronik inflamatuar bir ortamin olusmasina yol acar.

Volume 7 Issue 4 | https://ims.yenivuzyiledutr | Journal of Medical Sciences

151


https://jms.yeniyuzyil.edu.tr

] Journal of Medical Sciences

Oner, C., Kurt, S., Kis, E. S., ve Songir Bozdag, A. N. (2026). Beslenme, mikrobiyota ve endometriozis.
Journal of Medical Sciences, 7(4), 150-161.

Makrofajlar M1 ve M2 olmak {izere 2 fenotipte
bulunmaktadir. M1 proinflamatuar yanitlarda rol
alirken M2 antiinflamatuar yanitta, anjiyogenezde ve
doku onariminda islev géormektedir. Endometriozisli
bireylerde M2 fenotipinden M1 fenotipine kayma
oldugu belirtilmektedir. Bu fenotipik kayma, peritoneal
makrofajlarin invaziv endometriozis hiicrelerini
temizleme yeteneginde azalma ile birlikte endometriyal
hiicre invazyonunun artmastyla sonuglanabilmektedir
(2). Dogal oldiirticii hiicrelerin (NK) aktivitesindeki
bozulma ise endometriyal hiicrelerin immiin sistemden
kagmasini kolaylastirirken; T hiicre profillerindeki
degisikliklerin (CD4+ T hiicrelerinin Th2 fenotipine
yonelmesi, Treg homeostazinin bozulmasi) immiin
gbzetimin zayiflamasina yol agabilecegi belirtilmistir
(2,14).

2.2.2. Oksidatif Stres ve Ferroptoz

Oksidatif stres, endometriozis gelisiminde 6nemli bir
etmendir. Antioksidan savunma mekanizmalarinin
yetersizligi ve reaktif oksijen tiirlerinin (ROS) birikimi,
lezyon gelisimine ve hastaligin ilerlemesine zemin
hazirlamaktadir (15). Endometriozisli kadinlarin
periton sivisinda serbest demir ve ferritin diizeylerinde
anlaml1 bir artig bildirilmistir. Asirt demir birikimi,
Fenton reaksiyonlar1 yoluyla ROS {iretimini artirarak
demir bagimli bir hiicre 6liim bi¢imi olan ferroptozu
tetikleyebilmektedir (15). Otopik ve ektopik dokularda
ferroptozun farkli yollarla gerceklesmesi, bu siirecin
endometriozis i¢in potansiyel bir biyobelirte¢ olarak
degerlendirilebilecegini diisiindiirmektedir.

3. Bagirsak Mikrobiyotasi ve Endometriozis
Tliskisi

3.1. Bagwrsak Mikrobiyotasinin Genel Yapist
Bagirsak mikrobiyotasi, bakteriler, mantarlar,
virlis ve parazitleri igeren karmasik mikrobiyal bir
topluluktur. Baslica yedi bakteri filumu (Firmicutes,
Bacteroidetes, Actinobacteria, Proteobacteria,
Fusobacteria, Verrucomicrobia ve Cyanobacteria)
arasinda Firmicutes ve Bacteroidetes, toplam
mikrobiyal popiilasyonun %90’indan fazlasini
olusturmaktadir (16). Insan viicuduyla simbiyotik iliski
icinde olan bagirsak mikrobiyotasi; konak bagisiklik
sisteminin olgunlagmasi, hormon regiilasyonu ve
ndral sinyalizasyon gibi bir¢ok fizyolojik siiregte rol
oynamaktadir (17).

3.2. Endometrioziste Disbiyoz ve Mikrobiyal
Degisiklikler

Bagirsak mikrobiyotast bilesimi bireye 6zgii olup
genetik, yas, cinsiyet, beslenme ve antibiyotik kullanimi
gibi faktorlerden etkilenmektedir (18). Endometriozisli
hastalarda yapilan c¢alismalar, Paraprevotella,
Odoribacter ve Ruminococcus gibi bakteri cinslerinin
azaldigini; buna karsilik Gardnerella, Streptococcus,
Shigella ve Escherichia coli gibi gruplarin saglikli
kontrollere kiyasla daha yiiksek oranda bulundugunu
gostermistir (19,20). 2025 yilinda yayimlanan ve
1727 kadin1 kapsayan bir sistematik derleme ve meta-
analizde de endometriozisli bireylerde Bifidobacterium
ve Lachnospira gibi yararli bakteri cinslerinin azaldigi;
Proteobacteria ve Enterobacteriaceae gibi potansiyel
patojen gruplarin arttig1 bildirilmistir (18).

Bu disbiyoz durumunun, proinflamatuar sitokinlerin
artis1, immiin gozetimin bozulmasi ve 0Ostrojen
metabolizmasinin aksamasi ile iliskili olabilecegi
diisiiniilmektedir. Ayn1 zamanda disbiyoz, bagirsak
bariyer fonksiyonlarinin zayiflamasina ve bagirsak
gecirgenliginin artmasina katki saglayabilmektedir.
Ozellikle gram negatif bakterilerin dis zarmda bulunan
lipopolisakkarit (LPS) molekiiliiniin dolagim sistemine
gecmesinin, LPS/TLR4 sinyal kaskad1 araciligiyla
proinflamatuar sitokinlerin salinimini uyararak
kronik inflamasyon gelisiminde rol oynayabilecegi
One siiriilmektedir (3,21). Endometriozis hastalarinin
bagirsak bariyer fonksiyonunu inceleyen bir pilot
caligmada, laparoskopik olarak endometriozis tanisi
almig 20 hastanin %45'inde bagirsak gecirgenliginde
bozulma saptanmstir (22).

3.3.0strobolom: Mikrobiyota ve Ostrojen
Metabolizmas:

Ostrobolom, &strojen metabolizmasinin
diizenlenmesinde rol oynayan bagirsak bakterilerinin
timiine verilen isimdir. Bu bakterilerin bir kismi,
beta-glukuronidaz enzimi ireterek dolasimdaki
Ostrojen diizeylerinin dengede tutulmasina katki
saglamaktadir (23). Karacigerde konjuge edilerek
inaktif hale gelen Ostrojen, bagirsaga ulastiginda
beta-glukuronidaz enziminin etkisiyle yeniden aktif
forma doniiserek enterohepatik dolagima katilir. Ancak
disbiyoz sonucunda beta-glukuronidaz tireten bakteri
sayisinin artmasi, dolasimdaki Ostrojen diizeylerinin
yukselmesiyle iliskili olabilmekte ve bu durumun
endometriozis gibi dstrojene bagimli hastaliklarin
patogenezinde rol oynayabilecegi diigliniilmektedir
(3,24).
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3.4. Bagirsak-Beyin Ekseni

Bagirsak-beyin ekseni, bagirsak ile merkezi sinir
sistemi arasinda ¢ift yonlii bir sinyal yolu olusturan
bagisiklik, metabolik, néroendokrin ve vagal sinir
yollarini igermektedir (19). Endometriozisli hastalarda
gozlemlenen bagirsak mikrobiyotas1 dengesizlikleri,
bu eksen iizerinden inflamatuar yolaklar1 aktive
edebilmektedir. Ozellikle proinflamatuar sitokinler ile
niikleer faktor-kB (NF-«kB) ve siklooksijenaz-2 (COX-
2) ekspresyonlarindaki artigin sistemik inflamasyonu
tetikledigi bildirilmistir (19, 25). Bu durum, merkezi
sinir sistemindeki mikroglialarin aktivasyonu
araciligiyla noéroinflamasyona yol agabilmektedir.
Noroinflamatuar medyatorler, sinaptik iletimdeki
glutamat ve y-aminobiitirik asit (GABA) oranini
bozarak agr esigini diisiirmektedir. Agr1 yolaklarinin
stirekli olarak asir1 uyarilmasiyla gelisen merkezi
duyarlilagsma, kronik pelvik agrinin siddetlenmesi
ile iligkilendirilmektedir (25). Fizyolojik agr
mekanizmalarinin yani sira, disbiyozun hipotalamik-
hipofiz-adrenal (HPA) eksenini etkilemesi konagin stres
diizeyiyle de iliskilendirilmektedir (19). Endometriozisli
kadinlarda depresyon ve anksiyete goriilme sikliginin
%?20-85 arasinda degiskenlik gostermesi (26), bagirsak-
beyin ekseninin hastaligin psikososyal boyutundaki
roliinli vurgulamaktadir. Sonug olarak kronik pelvik
agr1, artmis stres diizeyleri ve inflamasyonun bir arada
seyretmesi, hastalarin genel yasam kalitesinde belirgin
diisiislerle iligskilendirilmektedir (27).

4. Beslenmenin Endometriozisteki Rolii
Diyetin endometriozis lizerindeki etkisi ¢ok yonliidiir.
Makro ve mikro besin dgeleri ile biyoaktif bilesikler
inflamatuar yanit, oksidatif denge ve Ostrojen
metabolizmasinda farkli diizeylerde rol oynamaktadir
(4,5). Bu boliimde klinik veya deneysel verisi bulunan
bilesenler incelenmistir. Calismada diyetin genel
inflamatuar profili, spesifik mikro bilesenler, temel
besin gruplar1 ve son olarak biitiinciil diyet modelleri
sirastyla degerlendirilmistir.

4.1. Diyet ve Inflamasyon Iliskisi

Proinflamatuar 6zelliklere sahip diyet modelleri;
yliksek oranda doymus yag asitleri ve karbonhidrat
iceren, buna karsilik ¢oklu doymamis yag asitleri,
flavonoidler ve antioksidanlar ac¢isindan yetersiz
beslenme big¢imleri olarak tanimlanmaktadir. Bu tiir
beslenme modelleri; sistemik diizeyde IL-6, IL-8,
TNF-a ve C-reaktif protein (CRP) gibi inflamatuar
belirteglerin seviyesini artirabilmektedir (28).

Diyetin inflamatuar potansiyelini degerlendiren Diyet
Inflamasyon Indeksi (DII) kullanilarak yiiriitiilen ve
78 olgu ile 78 kontroliin karsilastirildigi bir calismada,
en yiiksek DII grubundaki kadinlarda endometriozis
goriilme olasilig1 en diislik gruba kiyasla yaklasik 2,6
kat yliksek bulunmustur (OR 2,63; %95 GA 1,88-
2,91). Olgu-kontrol tasarimi, bu bulgunun nedensellik
olarak yorumlanmasina izin vermemektedir (28). Buna
karsilik, antiinflamatuar diyet yaklasimlari pelvik agr
ve oksidatif stres diizeylerinde anlamli azalma sagladig1
bildirilmistir (29).

Italya’da 80 kadmn katilimci iizerinde yapilan bir
caligmada, yeni tan1 almig endometriozisli kadinlarin
yiiksek miktarda et ve islenmis et tiiketimi, diisiik sebze
alim1 ve fazla tuz tiikketimi ile karakterize, dengesiz
bir beslenme modeli sergiledigi gozlemlenmistir (30).
Bu bulgular proinflamatuar ve antiinflamatuar besinler
arasindaki dengenin bozulmasinin, endometriozis
gelisimiyle iliskili inflamatuar mekanizmalari kapsayan
cok boyutlu bir yapiya isaret ettigini diistindiirmektedir.

4.2. Antioksidan Vitaminler

4.2.1. A, C, E Vitamini

A vitamini; retinol, retinal ve retinoik asit gibi gesitli
formlarda bulunan, retinoid grubuna ait yagda ¢6ziinen
bir vitamindir. Morina ve kdpekbalig1 karacigeri ile
siit iirtinleri gibi hayvansal iiriinler, A vitamininin
temel kaynaklaridir. Provitamin A aktivitesine sahip
karotenoidler ise vitaminin Onciili olan bitkisel
kaynaklardaki formlar1 olusturur. A vitamini,
antioksidan 6zelligi sayesinde cildin ve mukoza
zarlarinin bariyer fonksiyonunu desteklemekte, hiicre
zar1 gegirgenligini etkilemekte ve oksidatif stres
sonucunda artan serbest radikalleri notralize etmektedir
(31). A vitamini ve metaboliti olan retinoik asit
seviyelerindeki azalmanin endometriozis patogenezi
ile iligkili olabilecegi diistiniilmektedir (31).

All-trans-retinoik asit (ATRA veya tretinoin),
lokal 6stradiol iiretimini azaltarak endometriyotik
kist proliferasyonunun baskilanmasinda etkili
olabilmektedir (31,32). Menstriiel dongii boyunca
steroid hormon seviyelerindeki dalgalanmalar,
retinoid reseptor ekspresyonunu ve ATRA sentezini
etkilemektedir. Lokal trans-retinoik asit; IL-6, TNF-a,
vaskiiler endotelyal bliyiime faktérii (VEGF) ve
integrinler dahil olmak iizere endometriozisle iligkili
immiinolojik faktorlerin sentezini diizenleyebilmektedir
(31). All-trans-retinoik asitin terapotik etkisini
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degerlendirmek amaciyla yapilan bir ¢aligmada, izole
edilmis endometriyotik stromal hiicre kiiltiirlerine
dort giin boyunca 107 M konsantrasyonunda ATRA
eklendikten sonra gen ekspresyon analizi yapilmistir.
Analiz sonucunda 49 genin ekspresyonunun arttigi
ve dort genin ekspresyonunun azaldigi saptanmistir.
Artan gen ekspresyonunun, hiicre proliferasyonunun
baskilanmast ile iligkili olabilecegi diisiintilmiistiir (32).
Ancak, A vitamininin endometriozis patogenezindeki
ve ilerlemesindeki olasi roliiniin belirlenmesine iliskin
mevcut literatiir sinirlidir ve daha fazla calismaya
ihtiya¢ duyulmaktadir.

Antioksidan 6zelligiyle bilinen C vitamininin, oral
yolla alindiginda NF-kB aktivasyonunu ve TNF-a ile
IL-6 gibi sitokinlerin iiretimini azaltabildigi, intravenz
uygulandiginda ise endometriyotik lezyonlarin
olusumunu engelleyebildigi bildirilmektedir (15,33).
E vitamini ise lipid peroksidasyonunu inhibe ederek
antioksidan etki gostermektedir. Endometriozisli
bireylerde E vitamini diizeylerinin saglikli bireylere
gore anlamli derecede diisiik oldugu raporlanmistir
(33).

Sekiz hafta boyunca giinliik 1000 mg C vitamini ve 1200
IU E vitamini kombinasyonunun etkisini degerlendiren
randomize kontrollii bir ¢aligmada, kombine tedavi
grubunda disparoni ve dismenore semptomlarinda
anlamli azalma gozlemlenmis; peritoneal sividaki
IL-6, RANTES ve MCP-1 diizeylerinde belirgin
disiisler saptanmistir (15). Amini ve ark. (2021)
tarafindan yapilan bir bagka ¢alismada da 1000 mg
C ve 800 IU E vitamini kombinasyonu alan grupta
pelvik agr1, dismenore ve disparoni siddetinde anlamli
azalmalar bildirilmistir (34). 338 hastay1 kapsayan ve
2024 yilinda yayinlanan kapsamli bir meta-analizde
ise bu vitaminlerin kisa vadeli etkinligi desteklenmis
ancak uzun vadeli veriler agisindan daha genis 6lgekli
caligsmalara ihtiya¢ oldugu vurgulanmistir (35).

4.2.2. D Vitamini

D vitamini, antiproliferatif, antiinflamatuar ve
immiinmodiilator 6zellikleri nedeniyle endometriozis
ile biyolojik bir iliski i¢inde degerlendirilmektedir.
Endometriozisli bireylerde D vitamini diizeylerinin
genellikle diisiik oldugu bilinmektedir (36). Bazi
klinik calismalarda D vitamini takviyesinin agriy1
azalttig1 gosterilirken, diger calismalarda bu etki
dogrulanamamigstir. Genetik diizeyde D vitamini
reseptorii (VDR) gen varyantlarinin endometriozisle

iliskili infertilitede etkili olabilecegi one siiriilmiis
olmakla birlikte, tutarli sonuglar heniiz elde
edilememistir (36).

4.3. Yag Asitleri

Doymus ve trans yag asitlerinden zengin beslenme,
proinflamatuar sitokin {iretimini artirarak inflamasyonu
tetiklemekte ve endometriozis seyrini olumsuz
etkileyebilmektedir. Buna karsilik, omega-3 yag
asitlerinden tiiretilen prostaglandinlerin (PGE3,
PGE3a) inflamasyon ve agriy1 azaltabildigi saptanmistir
(37). Omega-3 yag asitleri ayrica bagirsak mikrobiyota
kompozisyonunu olumlu yonde etkileyerek disbiyozun
diizeltilmesine katkida bulunabilmektedir (38). Yapilan
bir ¢alismada, 1000 mg balik yag: takviyesi uygulanan
endometriozisli hastalarda agr1 semptomlarinda
sayisal bir azalma gozlemlense de bu bulgu anlaml
bulunmamistir (39). Bu nedenle daha kapsamli
calismalara ihtiya¢ duyulmaktadir. Ayrica, omega-
3’lin Ostrojen metabolizmasini da etkileyebildigi ve
kardiyovaskiiler sagligi iyilestirerek sistemik faydalar
sagladig1 bildirilmektedir (4,37).

4.4. Polifenoller ve Diger Biyoaktif Bilesikler

4.4.1. Kurkumin

Zerdecalin biyoaktif bileseni olan kurkumin, NF-xB
sinyal yolunu inhibe ederek proinflamatuar sitokin
ekspresyonunu baskilamakta, serbest radikalleri
temizleme kapasitesi ile antioksidan etki gostermekte
ve VEGF sinyal yolunun baskilanmasi yoluyla
anjiyogenezi engelleyebilmektedir (40, 41). Ancak
disiik oral biyoyararlanimi klinik uygulamalar:
sinirlamaktadir. Nanopartikiil formiilasyonlar:
gibi biyoyararlanimi artirmaya yonelik stratejiler
gelistirilmis olsa da kurkuminin rutin klinik kullanimini
destekleyecek kanitlar heniiz yetersizdir (42).

4.4.2. Yesil Cay Katesinleri (EGCG)

Epigallokatesin-3-gallat (EGCG), yesil cayin
terapotik etkilerinin biiyiik boliimiinden sorumlu
olan polifenolik bilesiktir. EGCG’nin endometriozis
hiicrelerinde apoptozu indiikledigi ve NF-«B ile
MAPKI1 gibi apoptoz faktdrlerinin ekspresyonunu
artirdig1 gosterilmistir. Ayrica, VEGF sinyal yolunu
inhibe ederek anjiyogenezi baskilamakta ve TGF-f1
aracili fibrotik sinyal yolaklarinin inhibisyonu yoluyla
ektopik dokunun fibrotik yanitinin azaltilmasina
katk:1 saglamaktadir (43). Matsuzaki ve ark. (2014)
fare modellerinde EGCG’nin antifibrotik etkilerini in
vitro ortamda da dogrulamistir (44). Ancak mevcut
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calismalari agirlikl olarak hiicre kiiltiirleri ve hayvan
modelleriyle sinirli kalmasi nedeniyle elde edilen
bulgularin rutin klinik uygulamaya aktarilabilmesi i¢in
daha fazla klinik ¢alismaya gereksinim vardir.

4.4.3. Resveratrol

Uziim, sarap ve yer fistiginda dogal olarak bulunan
resveratroliin, oksidatif stres, COX-2 ve Sirtuin-1
sinyal yollarin1 modiile ederek ektopik endometriyal
stromal hiicrelerde MCP-1, IL-6, IL-8 ve RANTES
ekspresyonunu anlamli diizeyde azalttig1 saptanmigtir
(45). Ayrica, oral kontraseptif kullanimina ek olarak
iki ay siireyle giinliik 30 mg resveratrol takviyesi alan
endometriozisli kadinlarin agr1 skorlarinda ve COX-2
ekspresyonunda belirgin azalma tespit edilmistir (46).
Ancak g¢alismalarin biiylik cogunlugunun preklinik
diizeyde kalmasi sebebiyle resveratroliin rutin klinik
kullanim1 i¢in mevcut kanitlar heniiz yetersizdir ve
daha fazla aragtirmaya ihtiya¢ duyulmaktadir.

4.4.4. Krizin, Luteolin ve Genistein

Dogal bir flavonoid olan krizin, endometriyotik
hiicrelerde endoplazmik retikulum stres yanitini
aktive edip PI3K/AKT sinyal yolunu inhibe ederek
apoptozu indiiklemektedir (47). Luteolin, COX-
2 ekspresyonunu baskilayip TNF-a ve IL-6 gibi
proinflamatuar sitokinlerin iiretimini engelleyerek
antiinflamatuar etki gostermektedir (48). Genistein
ise NF-xB yolaginin asag: regiilasyonu ve COX-
2/PGE2 yolaklarin1 diizenleyici etkisi ile dikkat
cekmektedir. Bununla birlikte fitodstrojenik etkilerinin
doza ve bireysel hormonal yanitlara bagli olarak hem
koruyucu hem de olumsuz sonuglar dogurabilecegi
g0z ontinde bulundurulmalidir (48,49). Bu bilesenlerin
hiicresel etki mekanizmalar1 dikkat ¢ekici olsa da
mevcut bulgular rutin klinik kullanim1 destekleyecek
yeterli kanit diizeyinin olusmasini sinirlamaktadar.
Dolayisiyla, bu alanda kapsamli klinik ¢aligmalara
ihtiya¢ duyulmaktadir.

4.4.5. N-Asetil Sistein (NAC)

NAC, glutatyon biyosentezinde oncii rolii sayesinde
antioksidan etki gdstermektedir. Ayrica proinflamatuar
sitokinler, VEGF ve matriks metalloproteinaz (MMP)
aktivitesini inhibe etmektedir (50). Anastasi ve ark.
(2023), endometriozis tanist almis 120 kadina ii¢ ay
boyunca haftada {i¢ ardisik giin, giinde 3x600 mg oral
NAC uygulamistir. Tedavi sonunda endometriyoma
boyutlarinda kiigiilme; dismenore, disparoni ve kronik
pelvik agr1 siddetinde ise azalma bildirilmistir. Ayn1

calismada gebelik isteyen hastalarin bir boliimiinde
alt1 ay i¢inde gebelik elde edilmesi, NAC’nin oosit
kalitesi lizerine olumlu etkisi olabilecegini akla
getirmektedir. Ancak calismanin kontrol grubu
icermemesi, bu bulgularin dogrudan NAC’ye
baglanmasini engellemektedir (50). Hormonal tedaviye
uygun olmayan veya gebelik planlayan endometriozisli
kadinlar i¢in NAC, yan etkilerinin minimal diizeyde
olmasi nedeniyle potansiyel bir se¢enek olarak
degerlendirilebilmektedir. Bununla birlikte, NAC ile
ilgili bulgular umut verici olsa da mevcut kanitlar
klinik diizeyde giiglii ¢gikarimlar yapmak i¢in sinirli
kalmaktadir. Dolayisiyla NAC kullaniminin etkinligini,
dozunu, siiresini ve uygun hasta gruplarini belirleyecek
daha fazla randomize kontrollii calismaya ihtiyag
duyulmaktadir.

4.5. Besin ve Icecek Gruplart

Besin 0gesi diizeyindeki degerlendirmelerin yani sira,
baz1 besin ve igecekler epidemiyolojik ¢calismalarda
bilesenlerine ayrilmadan, tiiketim siklig1 ve miktari
iizerinden incelenmektedir. Kafeinli icecekler, alkol ve
stit irtinleri bu yaklagimin en sik uygulandigi gruplar
arasinda yer almaktadir.

4.5.1. Kafeinli I¢ecekler ve Alkol

Kafeinin aromataz enzimi inhibisyonu ve seks
hormonu baglayici globulin (SHBG) diizeylerini
artirmasi yoluyla hormonal dengeyi etkileyebilecegi
bilinmektedir (51). Kechagias ve ark. (2021)
tarafindan yiiriitiilen meta-analizde, giinliik 100 mg’in
iizerinde kafein alan kadinlarla az miktarda kafein
tilketenler karsilastirildiginda anlamli bir risk farki
saptanmamistir (RR 1,12; %95 GA 0,97-1,28). Alt
grup analizinde giinde 300 mg’in iizerinde tiiketim
sinirda anlamli bir risk artis1 ile iligkili bulunmusg
(RR 1,30; %95 GA 1,04-1,63), orta diizey tiikketimde
(100-300 mg/giin) ise anlamlilik esigi asilmamuistir.
Yazarlar, ¢aligmalar arasindaki heterojenlik ve yanlilik
riski nedeniyle bu alt grup bulgusunun temkinli
yorumlanmasi gerektigini vurgulamaktadir (51).
Kafeinin yani sira alkol tiiketimi de endometriozis riski
acisindan arastirilmis olmakla birlikte, alkoliin cinsiyet
hormonlarinin diizeylerini etkileyerek ve Gstrojen
seviyelerini artirarak endometriozis patogenezinde
rol oynayabilecegi diislinlilmektedir. Bunlarla birlikte,
literatiirdeki sonuglar tutarsiz olup heniiz bir fikir birligi
saglanamamistir (52,53).
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4.5.2. Siit ve Siit Uriinleri

Siit {Urlinlerinin endometriozis iizerindeki etkisi
karmasik ve ¢ok yonlii bir nitelik tagimaktadir. Bir
yandan siit proteinlerinin IGF-1 diizeylerini artirarak
proinflamatuar sitokin iiretimini indiikleyebilecegi
bildirilirken (54); 6te yandan siit {riinlerinin
inflamasyonu baskilayarak koruyucu etkiler
gosterebilecegi ileri siirlilmektedir (55,56). Qi ve ark.
(2021) tarafindan gergeklestirilen doz-yanit meta-
analizinde, haftada 21 porsiyonun (ortalama giinde
3 porsiyon) iizerinde siit iiriinii tiiketimi %13 daha
diisiik endometriozis riski ile iliskili bulunmustur
(RR 0,87; %95 GA 0,76-1,00). Bu iliski istatistiksel
anlamliligin smirinda kalmakta, ayrica konuyla ilgili
caligma sayisinin azlig1 sonuglarin genellenebilirligini
zayiflatmaktadir (56).

4.6. Diyet Modelleri

4.6.1. Akdeniz Diyeti

Akdeniz diyeti; zeytinyagi, yesil yaprakli sebzeler,
meyveler, tam tahillar, findik ve baklagiller gibi bitkisel
kaynakl1 besinlerden zengin olan, kirmiz1 et ve ilave
seker tiiketimini siirlayan bir beslenme modelidir.
Yiiksek antioksidan kapasitesi ve lif igerigiyle 6ne
cikan bu modelin; Ostrojen dengesini diizenleyebildigi,
pelvik agri semptomlarin1 hafifletebildigi ve
bagirsak mikrobiyota kompozisyonunu olumlu
yonde sekillendirebildigi gosterilmistir (29,57).
Giincel aragtirmalar, Akdeniz diyetine siki bir uyum
gostermenin, bagirsak mikrobiyotasinda Prevotella
ve Lachnospira gibi karbonhidratlar1 fermente eden
faydali bakteri cinslerini belirgin sekilde artirdigini
gostermektedir. Zenginlesen bu mikrobiyota araciliiyla
kisa zincirli yag asidi diizeyleri yiikselmesinin, bagirsak
sagliginin desteklenmesinde ve immiin homeostazin
stirdiiriilmesinde etkin mekanizmalardan biri oldugu
distintilmektedir (58,59).

4.6.2. Diisiik FODMAP ve Glutensiz Diyet

FODMAP’ler ince bagirsakta zayif emilen,
disiik molekiiler agirlikli karbonhidratlardir. Bu
karbonhidratlarin kolondaki mikroorganizmalar
tarafindan fermente edilmesi sonucu gaz iiretimi
artmaktadir. Buna bagh olarak siskinlik, karin agrisi
ve kabizlik gibi ¢esitli gastrointestinal semptomlar
ortaya cikabilmektedir. Diisiik FODMAP diyeti,
fermente edilebilir oligosakkaritler, disakkaritler,
monosakkaritler ve polioller agisindan kisitli bir
beslenme yaklasimi olup bagirsak kompozisyonunu
ve metabolitlerini degistirebilmektedir (60,61). Moore

ve ark. (2017), endometriozis ve irritabl bagirsak
sendromu birlikteligi olan ve diisiik FODMAP diyetine
uyum saglayan 59 hastanin %72’sinde 4 hafta sonra
semptomlarda %50°den fazla iyilesme gozlemlemistir
(62). Bu bulgu, irritabl bagirsak sendromu (IBS)
gibi gastrointestinal semptomlarin eslik ettigi
endometriozisli bireylerde diisiik FODMAP diyetinin
degerlendirilebilecegine isaret etmektedir.

Ote yandan glutensiz diyet, bugday, ¢avdar veya
arpa iceren besinlerin giinliik beslenmeden tamamen
cikarilmasi esasina dayanmaktadir (63). Marziali ve ark.
(2012) 12 ay siireyle glutensiz diyete uyum saglayan
endometriozisli hastalarin semptomlarinda anlamli
bir iyilesme bildirimistir (64). Ancak 2024 yilinda
yayimlanan bir sistematik derlemede, ¢6lyak hastalig
veya gluten duyarlili§i bulunmayan endometriozisli
bireylerde glutensiz diyetin rutin olarak 6nerilmesini
destekleyecek yeterli diizeyde kanit bulunmadig1 agikca
vurgulanmistir (63). Buna ek olarak, bu tiir kisitlayici
diyetlerin uzun siireli uygulanmasinin bazi besin
ogelerinin yetersiz alimina ve bagirsak mikrobiyotasi
lizerinde olumsuz etkilere yol agabilecegi goz dniinde
bulundurulmalidir (61).

4.6.3. Probiyotikler ve Prebiyotikler

Bagirsak mikrobiyotasini hedefleyen stratejiler
arasinda probiyotik ve prebiyotikler de yer almaktadir.
Probiyotikler, yeterli miktarda alindiginda konaga
saglik yarar1 saglayan canli mikroorganizmalardir (65).
Hayvan modellerinde oral Lactobacillus uygulamasinin
bagisiklik yanitint modiile ederek endometriyotik lezyon
biiylimesini azalttig1 gosterilmistir. Randomize plasebo
kontrollii calismalarda ise probiyotik uygulamasinin
endometriozisle iligkili semptomlar: hafifletebilecegi
bildirilmistir (66). Prebiyotikler ise yararli bagirsak
bakterilerinin selektif olarak biiylimesini ve aktivitesini
destekleyen sindirilemeyen diyet bilesenleridir;
giinliik beslenmede bu bilesenlerin baslica kaynagini
diyet lifi olusturmaktadir. Prebiyotiklerin, probiyotik
bakterilerin gelisimini destekleyerek bagirsak bariyer
fonksiyonunun gii¢lendirilmesine ve kisa zincirli
yag asidi liretiminin artirtlmasina katkida bulundugu
belirtilmistir (67). Ancak, probiyotik ve prebiyotiklerin
endometriozis iizerindeki etkinligini ve uzun vadeli
etkilerini daha iyi degerlendirmek i¢in daha kapsamli
randomize ¢aligmalara ihtiya¢ vardir.
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5. Sonuc ve Oneriler

Bu derlemede sunulan giincel bulgular, beslenme
ile bagirsak mikrobiyotast arasindaki etkilesimin
endometriozis gelisimi ve semptom siddeti ile
iliskili olabilecegini gostermektedir (Tablo 1). C
ve E vitaminleri, omega-3 yag asitleri ve NAC ile
yiiriitiilen sinirl sayidaki insan ¢aligmasinda, oksidatif
stresin ve inflamasyonun baskilanmas1 yoluyla
semptom siddetinde azalma bildirilmistir. A vitamini
ve polifenollere iligskin veriler ise agirlikli olarak
hiicre kiiltlirii ve hayvan modellerinden gelmekte
olup klinik karsiliklar1 heniiz gosterilmemistir. Diyet
modelleri agisindan, yiliksek antioksidan kapasitesi
ve lif igerigiyle one ¢ikan Akdeniz diyetinin
Ostrojen dengesini diizenleyebildigi, pelvik agri
semptomlarini hafifletebildigi ve bagirsak mikrobiyota
kompozisyonunu olumlu yonde sekillendirebildigi
gosterilmistir.

Bagirsak mikrobiyotasin1 hedefleyen beslenme
stratejileri de hastaligin yonetimine potansiyel katkilar
sunmaktadir. Probiyotik ve prebiyotiklerin bagirsak
bariyer biitlinliigiinii giiglendirerek ve bagisiklik
yanitini modiile ederek semptom yoOnetimine katki
saglayabilecegi bildirilmektedir. Diisiik FODMAP
diyetinin gastrointestinal semptomlarin eslik ettigi
olgularda yasam kalitesini artirabilecegi belirtilmesine
karsin glutensiz diyetin gluten intolerans1 bulunmayan
bireylerde rutin olarak onerilmesini destekleyecek
yeterli kanit diizeyi heniiz saglanamamustir.

Bununla birlikte, mevcut literatiirdeki ¢aligsmalar
arasindaki metodolojik farkliliklar, 6rneklem gesitliligi
ve veri toplama yontemlerindeki tutarsizliklar,
elde edilen bulgularin dikkatli yorumlanmasini
gerektirmektedir. Bireysel metabolizma farkliliklari,
bagirsak mikrobiyota bilesimi ve genetik yatkinlik
gibi etkenlerin, diyetin hastalik iizerindeki etkilerini
sekillendirebilecegi g6z onilinde bulundurulmalidir.
Kesin ve genellenebilir yonergelerin olusturulabilmesi
icin farkli cografi ve etnik gruplar igeren, uzun déonem
izlem saglayan, biiyiik 6rneklemli randomize kontrollii
calismalara ihtiya¢ duyulmaktadir.

Sonug olarak beslenme miidahaleleri, endometriozisli
hastalarda mevcut tibbi tedavilere ek olarak semptom
yonetimini destekleyebilecek tamamlayici bir
yaklasim olarak degerlendirilmelidir. Antiinflamatuar
ve antioksidan bilesenler ile diyet lifinden zengin

bir beslenme modelinin benimsenmesi ve bireysel
ihtiyaclar dogrultusunda probiyotik ve prebiyotiklerin
diyete dahil edilmesi, inflamasyonun kontrol altina
alinmasi ve bagirsak biitiinliigiiniin korunmasi agisindan
yararli olabilmektedir. Hastaligin heterojen yapisi
gdz Oniine alindiginda, bu yaklagimlarin etkinligi ve
giivenilirliginin saglanabilmesi i¢in bireysellestirilmis
beslenme planlamasinin ve diizenli klinik izlemin uzman
bir diyetisyen tarafindan yiiriitiilmesi gerekmektedir.
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Tablo 1. Endometrioziste Beslenme Bilesenlerinin Etki Mekanizmalar: ve
Mevcut Kanitin Niteligi
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Abstract

Aim: This meta-analysis aimed to quantify differences in mortality and failure-to-rescue (FTR) between Magnet and
non-Magnet hospitals.

Methods: A literature review was carried out covering studies published from 2000 to 2018 using keywords related to
magnet hospitals, non-magnet hospitals, mortality, and FTR. Seven studies involving approximately 4.5 million patients
met the inclusion criteria. Data were analyzed using the CMA software, calculating odds ratios (OR) under a random-
effects model. Heterogeneity was assessed using Cochran’s Q and I? statistics. Publication bias was evaluated using
funnel plots and statistical analysis.

Results: Compared with non-Magnet hospitals, Magnet hospitals showed 15% lower odds of mortality (OR = 0.85,
95% CI: 0.796-0.907, p <0.001) and 6% lower odds of FTR (OR = 0.94, 95% CI: 0.889-0.997, p = 0.038). Significant
heterogeneity was observed, mainly attributed to differences in the data collection periods, with long-term studies
demonstrating more pronounced effects. No publication bias was observed.

Conclusion: Magnet hospital designation is associated with significantly reduced mortality and FTR rates, reflecting
superior nursing environment and care quality.

Key Words: Magnet hospitals, non-magnet hospitals, mortality, failure to rescue, meta-analysis

Ozet

Amag: Bu meta-analiz, Magnet hastaneler ile Magnet olmayan hastaneler arasindaki 6liim ve kurtarma basarisizligi
(FTR) oranlarini nicellestirmeyi amaglamistir.

Yontem: Magnet hastaneler, magnet olmayan hastaneler, 6liim oran1 ve FTR ile ilgili anahtar kelimeler kullanilarak
2000 ile 2018 yillar1 arasinda yayinlanan ¢aligmalar i¢in bir literatiir taramasi yapilmistir. Yaklasik 4,5 milyon hastay1
iceren yedi ¢alisma dahil etme kriterlerini karsilamistir. Veriler, rastgele etkiler modeli altinda olasilik oranlart (OR)
hesaplanarak Comprehensive Meta Analysis (CMA) yazilimi kullanilarak analiz edilmistir. Heterojenite, Cochran'in
Q ve I? istatistikleri kullanilarak degerlendirilmistir. Yayin yanliligi, huni grafikleri ve istatistiksel analiz kullanilarak
degerlendirilmistir.

Bulgular: Magnet hastaneler, magnet olmayan hastanelerle karsilastirildiginda; magnet hastanelerde 6liim oranlarinda
%15 daha diisiik (OR = 0,85, %95 CI: 0,796-0,907, p <0,001) ve FTR oranlarinda %6 daha diisiik olasilik orant
(OR = 0,94, %95 CI: 0,889-0,997, p = 0,038) oldugu goriilmiistiir. Veri toplama dénemlerindeki farkliliklara bagli
olarak 6nemli heterojenite gozlemlenmis olup, uzun siireli ¢alismalar daha belirgin etkiler géstermistir. Yayin yanliligi
gozlemlenmemistir.

Sonug¢: Magnet hastane statiisii, tistiin hemsirelik ortami ve bakim kalitesini yansitan, 6nemli 6l¢iide azalmis 6liim ve
FTR oranlariyla iliskilidir.

Anahtar Kelimeler: Magnet hastane, magnet olmayan hastane, 6liim orani, kurtarma basarisizligi, meta analiz
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1. Giris / Introduction

Magnet hospitals are recognized as institutions
that provide high-quality patient care, demonstrate
excellent nursing practices, and retain qualified
nurses, resulting in improved patient outcomes and
evidence-based practices (1-6). These hospitals
distinguish themselves by fostering positive work
environments characterized by reduced hierarchical
barriers, participatory management, high nurse
autonomy, investment in staff education, effective
nurse-physician collaboration, and strong nursing
leadership (2,4,7-9). Consequently, nurses in magnet
hospitals report higher job satisfaction, lower
burnout, and reduced turnover intentions than those
in non-magnet institutions (6,10-13).

Patient outcomes in magnet hospitals also tend to
be superior, with evidence of lower mortality rates,
reduced failure-to-rescue incidents, decreased patient
fall rates, and higher patient satisfaction levels (14-
19). The concept of magnet hospitals originated in the
early 1980s in the United States to address nursing
shortages by identifying hospitals that successfully
attracted and retained professional nurses through
supportive organizational characteristics (20,21).
In 1994, the American Nurses Credentialing Center
(ANCC) established the Magnet Recognition
Program to recognize hospitals that exhibit high
standards of nursing practice (21,22).

Despite the global proliferation of magnet hospitals
(exceeding 500 institutions worldwide), Tiirkiye
has yet to have a magnet-designated hospital.
Studies adapting magnet standards to the Turkish
healthcare context indicate that while some criteria
are met, Turkish hospitals have not yet fully realized
overall magnet characteristics (23-25). Ongoing
health transformation policies in Tiirkiye have
addressed nurse staffing shortages; however, quality
care depends on more than staffing levels alone,
highlighting the need for organizational changes
aligned with magnet principles.

Given the increasing emphasis on magnet
designation to improve nursing management,
autonomy, professional development, and patient
care quality, it is crucial to systematically evaluate
the impact of magnet status on key patient outcomes,

such as mortality and failure to rescue. Although
numerous studies have investigated these outcomes
individually, there is a lack of comprehensive meta-
analytic evidence comparing magnet and non-magnet
hospitals on these variables. This study aims to fill
this gap by synthesizing existing research through a
meta-analysis to provide robust evidence of the effect
of magnet hospital status on mortality and FTR rates.

2. Yontem / Method

This meta-analysis aimed to evaluate overall effect
sizes for mortality and FTR rates across Magnet
and non-Magnet hospitals. The research question
addressed was: What are the effect sizes of mortality
and FTR rates between Magnet and non-Magnet
hospitals?

2.1. Search Strategy

Relevant studies were systematically identified
using the keywords “magnet hospital/s,” “non-
magnet hospital/s,” “patient outcomes,” “mortality,”
and “failure to rescue”. The final search strategy
using storage-related keywords is fully detailed in
Supplementary Table 1. Owing to the absence of
relevant domestic studies, international literature
was searched via the WOS, CINAHL, and ProQuest
Dissertations and Theses Global databases for
publications between January 1, 2000, and December
31, 2018. Both published and unpublished theses,
articles, and conference proceedings were screened
for eligibility.

29 <6

Study selection was guided by the PICOS framework
(Population, Intervention, Comparison, Outcomes,
Study Design). Eligible studies met the following
inclusion criteria: (P) hospitalized patient populations;
(I) Magnet hospitals; (C) non-Magnet hospitals; (O)
clinical outcomes encompassing mortality and/or
failure to rescue; and (S) quantitative study designs
published in English that provided sufficient statistical
metrics (e.g., sample sizes, odds ratios [ORs], t-values,
p-values, or percentages) to calculate effect sizes.
The exclusion criteria included studies unrelated to
Magnet status, those not addressing mortality or FTR,
abstracts, editorials, non-English publications, and
studies lacking analyzable data.
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The reporting of this review follows the PRISMA statement guidelines (26). From 2,038 identified records
(1,175 articles and 863 theses), seven studies were included after removing duplicates and applying the criteria.
The PRISMA flowchart outlines the process used for study selection (Figure 1).

Figure 1. PRISMA flow diagram of study selection

2.2. Ethical Consideration

As this study involved a meta-analysis of existing
literature without direct human or animal subjects,
ethical approval was not required.

2.3. Data Analysis

A coding protocol was developed to ensure validity
and reliability. Data extraction was performed by
one study author alongside an independent meta-
analysis expert. Inter-rater agreement was assessed
using Cohen’s kappa coefficient (k=0.837), indicating
excellent reliability (27). This dual-independent
extraction framework confirmed the validity of the

study selection process (28). Additionally, because
the data collection tools in all seven included studies
were validated and reliable, this meta-analysis’s
overall validity was further substantiated.
Methodological quality of the eligible studies
was evaluated using the Joanna Briggs Institute
Statistical Analysis Review and Evaluation Tool (JBI-
MAStARI) for observational studies. This 9-item
checklist awards one point for each’ yes’ answer,
whereas ‘no,” ‘unclear,’ and 'not applicable' options
receive zero points. Overall scores span from 0 to 9,
with higher scores reflecting study quality (29).

Data were analyzed using Comprehensive Meta
Analysis version 3 (CMA v.3). Heterogeneity was
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evaluated using Cochran’s Q test and I? statistics.
Cochran’s Q values exceeding degrees of freedom
and p-values <0.05 indicated significant heterogeneity
(30,31). I? values were interpreted as <30% (low),
30-75% (moderate), and >75% (substantial)
heterogeneity (32). Magnet hospitals were designated
as the experimental group and non-Magnet hospitals
as the control group. Odds ratios (OR) were calculated
to measure effect sizes by comparing the two groups.
In this study, a magnet hospital was designated
as the experimental group, while a non-magnet
hospital served as the control group. Consequently,
a positive calculated effect size was interpreted as
favoring the magnet hospital, whereas a negative
effect size was interpreted as favoring the non-
magnet hospital. Publication bias was assessed using
funnel plots, Egger’s regression intercept, and Begg
and Mazumdar’s rank correlation tests. Subgroup

analyses were conducted to identify the sources of
heterogeneity, examining the data collection tools,
time intervals, and diagnosis types. A random-effects
model was employed to synthesize effect sizes, driven
by the results of statistical heterogeneity testing.

3. Bulgular/Results

Two reviewers independently evaluated the
methodological quality of the eligible studies using the
JBI-MAStARI appraisal tool. The two independent
reviewers found no discrepancies during the quality
appraisal. As a result of the appraisal, quality scores
ranged from 4 to 7 points. Due to the absence of a
validated cutoff value and the scarcity of eligible
studies, all appraised studies were included in the
review (Table 1).

Tablo 1. Methodological quality evaluation of studies

Y: Yes, N: No, Unclear: U, N/A: Not Applicable

The meta-analysis included seven studies examining
mortality rates and five studies examining FTR rates.
Among these, Kutney-Lee et al. (2015) provided data
for two different time points and were analyzed as
two separate studies (a and b). The total sample size
across all the included studies was approximately
4,471,182 patients. All analyzed studies were
based in the United States, and their designs ranged
from retrospective cohort studies to multivariable
regression models. Data were generally obtained
using national or standardized data collection tools,
such as ICD-9 CM codes, the Elixhauser comorbidity

index, and TMPM (Trauma Mortality Prediction
Model). Bekelis et al. (2017) examined mortality rates
for 2009-2013; Evans et al. (2014) for 2009-2011;
Friese et al. (2015) analyzed mortality and failure-
to-rescue rates for 1998-2010; Kutney-Lee et al.
(2015a) for 1999 and (2015b) for 2006; McHugh et
al. (2013) for 2006-2007; Missios and Bekelis (2018)
for 2009-2013; Mills (2013) evaluated failure-to-
rescue rates for 2001-2005. The results of the studies
included in the review indicate that Magnet hospitals
generally have a positive effect on both mortality
and FTR rates. In terms of mortality rates, the risk
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of death was found to be 24% lower in patients with
acute ischemic stroke treated at Magnet hospitals
(33), 17% lower in trauma patients (34), 20% lower
in surgical cases (18), and 8% lower in neurosurgery
patients (35). Friese et al. (2015) also reported a 7.7%
reduction in 30-day mortality (15). When examining
time-dependent changes, Magnet status did not
show a significant difference in mortality rates in
1999, whereas by 2006, Magnet hospitals showed a
significant advantage (16) (Table 2).

In terms of FTR rates, while McHugh et al. (2013)
reported a 19% and Friese et al. (2015) a 9% reduction,
demonstrating that Magnet status improves surgical
outcomes, analyses by Kutney-Lee et al. (2015) and
Mills and Gillespie (2013) found no statistically
significant difference in FTR rates between the
hospitals (Table 3).

Table 2. Study characteristics and main findings of mortality rate

ICD-9 CM (International Classification of Diseases, 9th Revision Codes), TMPM (Trauma Mortality Prediction Model), ISS (Injury Severity

Score)
* time interval; defined as short-term and long-term
**disease diagnosis count; defined as single and multiple diseases
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Table 3. Study characteristics and main findings of FTR

N/A: Not Applicable

* ber of hospitals. The patient count is over 1,000,000.

For mortality rate, publication bias assessments
including funnel plots, Rosenthal’s fail-safe N (481),
Orwin’s fail-safe N (439), Begg and Mazumdar
rank correlation (p =0.65230), Egger’s regression
test (p >0.05), and Duval and Tweedie’s trim and
fill method indicated no significant publication
bias (Figure 2). The forest plot revealed that Friese
et al. (2015) had the greatest weight (51%), while
Missios and Bekelis (2018) had the least (0.4%). The
pooled OR for mortality under the random-effects
model was 0.85 (95% CI: 0.796-0.907, p <0.001),
indicating a 15% lower likelihood of mortality in
Magnet hospitals relative to non-Magnet hospitals

(Table 4). Heterogeneity tests showed significant
heterogeneity among studies (Q=220.392, df=6, p
<0.001; I’=97.3%), justifying the use of the random-
effects model (Supplementary Table 2). Subgroup
analyses revealed that heterogeneity was significantly
influenced by the data collection period (QB=15.477,
df=1, p <0.001), with long-term studies showing a
more pronounced reduction in mortality (OR=0.768,
95% CI: 0.678-0.870; p <0.001) than short-term
studies (OR=0.987, p=0.060). No statistically
significant differences were observed by diagnosis
type or data collection tool (Supplementary Table 3).
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Figure 2. Funnel plot for mortality rate

Table 4. Forest plot of pooled odds ratios for mortality rate

Publication bias analyses for FTR also showed no
evidence of bias (Rosenthal’s fail-safe N=87; Orwin’s
fail-safe N=230; Begg and Mazumdar p=0.62421;
Egger’s test p >0.05; trim and fill, zero studies
imputed) (Figure 3). The pooled OR for FTR under
the random-effects model was 0.94 (95% CI: 0.889—
0.997; p =0.038), indicating a 6% lower likelihood of
failure-to-rescue in Magnet hospitals relative to non-

Magnet hospitals (Table 5). Significant heterogeneity
was observed (Q=87.245, df=4, p <0.001; I’=95.4%)
(Supplementary Table 4). Subgroup analysis by data
collection duration showed that long-term studies had
a significant reduction in FTR (OR=0.892, 95% CI:
0.853-0.933; p <0.001), whereas short-term studies
did not show significant differences (OR=0.994,
p=0.385) (Supplementary Table 5).
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Figure 3. Funnel plot for FTR

Table 5. Forest plot of pooled odds ratios for FTR

Magnet hospitals. Magnet designation significantly
mitigates patient mortality risks. As a key indicator
of institutional healthcare quality, lower mortality
rates reflect the high standards maintained across
Magnet institutions (14-16,19,33-35). In a scoping
review by Connor et al. (37), Magnet hospitals
exhibited improved outcomes, particularly regarding
mortality and failure-to-rescue (FTR) rates. Similarly,

1. Tartisma/Discussion

Mortality and failure-to-rescue rates in Magnet and
non-Magnet hospitals were examined through a
meta-analysis. The meta-analysis found that mortality
rates and failure-to-rescue rates were 15% and 6%
lower, respectively, in Magnet hospitals than in non-
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a comprehensive study analyzing 3,877 hospitals in
the USA confirmed these favorable patient outcomes
(38). Magnet institutions systematically enhance
clinical outcomes by employing highly qualified
nursing personnel, delivering patient-centered care,
and fostering continuous quality improvement.
Crucially, establishing a healthy work environment
drives nurse job satisfaction and retention while
directly ensuring patient safety and superior care
delivery (4,6,8). Magnet organizations concurrently
foster a supportive professional climate for staff
and maximize patient care quality and safety by
retaining qualified nurses, advancing evidence-based
practices, and achieving superior clinical outcomes
(2,4-6,39-48). However, some studies did not find a
statistically significant difference in mortality rates
and FTR between Magnet and non-Magnet hospitals
(49), as well as studies that did observe a statistically
significant difference in mortality rates between
Magnet hospitals (19,50).

Subgroup analyses showed that the heterogeneity
mainly stemmed from the data collection period
of the studies. In other words, heterogeneity arose
from the temporal differences across studies. Longer
data collection periods more reliably reflect effect
sizes on patient outcomes. Publication bias analyses
showed that the meta-analysis results were reliable
and unbiased. This indicates that current studies in
the literature generally reflect the positive effects of
magnet hospitals. In conclusion, the patient, nurse,
and organizational outcomes of Magnet hospitals
make achieving Magnet status a valuable goal for all
hospitals.

This study had certain limitations. First, the research
protocol was not prospectively registered in an
international database such as PROSPERO. Second,
the meta-analysis included a small number of studies.
Third, the meta-analysis did not include patient
outcomes other than mortality rate and FTR. Finally,
the methodological diversity of the studies included
in the meta-analysis and the use of different data
collection tools may limit the generalizability of this
review’s results.

2. Sonu¢/Conclusion

The magnet hospital model has emerged as an effective
approach to increase patient safety and quality of care.
This demonstrates that the magnet hospital model
can serve as an important reference for improving
patient safety and nursing care quality in terms of
health policies and hospital administration. Applying
these findings in clinical practice can improve patient
outcomes and increase the effectiveness of healthcare
services.

Future research should use meta-analyses to examine
hospitals in the magnet process and other patient
outcomes to assess the impact of the magnet model.
Additionally, because no hospitals in countries such
as Tiirkiye have magnet status, implementing this
model would be an important step toward improving
healthcare quality.
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Protetik Komplikasyon Senaryolarinda Blyuk Dil Modellerinin Karsilagtirmali Degerlendirilmesi
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Abstract

Aim: This study aims to evaluate and compare the performance of 4 LLMs in responding to common prosthodontic complication
scenarios.

Methods: An expert panel design was employed to assess the quality of responses generated by the four LLMs across five
clinically relevant prosthodontic scenarios. Each scenario was entered 15 times into each model, yielding 300 responses in total.
Seven prosthodontists independently evaluated the anonymized responses using four criteria, clinical accuracy, applicability,
clarity, and comprehensiveness, on a 5-point Likert scale. Descriptive statistics, one-way ANOVA, and post-hoc pairwise
comparisons were performed to detect inter-model differences. The internal consistency (reliability) of evaluators’ ratings for
each model was assessed using Cronbach’s alpha.

Results: The models differed significantly on all evaluation criteria (p<.05). ChatGPT achieved the highest mean scores for
clinical accuracy (3.89), clarity (3.90), and comprehensiveness (4.09), while Gemini showed the highest applicability (3.88).
Cronbach’s alpha coefficients indicated strong reliability across all domains (0.776—0.880), with ChatGPT showing the highest
single-domain coefficient (a=0.820—0.880).

Conclusion: Among the evaluated models, ChatGPT and Gemini generally received higher ratings on specific criteria in
pairwise comparisons; however, the four models should not be interpreted as forming a definitive overall ranking. While
LLMs show potential as supportive tools in prosthodontic education and clinical decision-making, their outputs should not
replace expert judgment.

Key Words: Prosthodontics, artificial intelligence, clinical decision support systems, complications, dental prostheses

Ozet

Amacg: Bu ¢alisma, yaygin protez komplikasyon senaryolarina yanit vermede 4 Biiyiik Dil Modeli’nin (BDM) performansini
degerlendirmeyi ve karsilastirmay1 amaglamaktadir.

Yontem: Dort BDM tarafindan tiretilen yanitlarin kalitesini bes klinik agidan 6nemli protez senaryosunda degerlendirmek
icin bir uzman panel tasarimi kullanildi. Her senaryo her modele 15 kez girildi ve toplamda 300 yanit elde edildi. 7 protez
uzmani, anonimlestirilmis yanitlar1 5 puanlik Likert 6lgegi kullanarak dort kritere gore bagimsiz olarak degerlendirmistir:
klinik dogruluk, uygulanabilirlik, agiklik ve kapsamlilik. Modeller arasi farkliliklari tespit etmek igin tanimlayici istatistikler,
tek yonli ANOVA ve post-hoc ikili karsilastirmalar yapilmistir. Her bir model igin degerlendiricilerin verdigi puanlarin i¢
tutarlilig: (giivenilirligi), Cronbach alfa katsayisi kullanilarak degerlendirildi.

Bulgular: Tiim degerlendirme kriterleri icin modeller arasinda anlamli farkliliklar bulundu (p<0,05). ChatGPT, klinik dogruluk
(3,89), acgiklik (3,90) ve kapsamlilik (4,09) i¢in en yiiksek ortalama puanlari elde ederken, Gemini en yiiksek uygulanabilirligi
(3,88) gosterdi. Cronbach alfa katsayilari, tiim alanlarda giiclii glivenilirligi (0,776—0,880) gosterirken, ChatGPT en yiiksek i¢
tutarliligr (0=0,820-0,880) sergiledi.

Sonug¢: Degerlendirilen modeller arasinda ChatGPT ve Gemini, ikili karsilagtirmalarda belirli kriterler bakimindan genellikle
daha yiiksek puanlar aldi; ancak bu dért modelin kesin bir genel siralama olusturdugu seklinde yorumlanmamalidir. Biiyiik Dil
Modelleri, protez dis hekimligi egitiminde ve klinik karar verme siireglerinde destekleyici araglar olarak potansiyel gosterseler
de, bu araglarin sundugu sonuglar uzman goriistiniin yerini almamalidir.

Anahtar Kelimeler: Prostodonti, yapay zeka, klinik karar verme destek sistemleri, komplikasyonlar, dis protezi
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1. Giris / Introduction

Large Language Models (LLMs) are a form of artificial
intelligence (Al) designed to replicate human language
processing capabilities. These models leverage deep
learning algorithms and are trained on vast datasets
to understand and generate coherent, human-like
text across diverse applications such as machine
translation, summarization, and interactive dialogue
systems (1). As they become more sophisticated,
LLMs can produce highly contextually relevant and
linguistically fluent outputs, making them valuable
tools in professional domains, including healthcare

(D).

LLM-powered chatbots have emerged as innovative
tools that deliver information and facilitate dialogue
on a wide range of subjects, including medical and
dental care (2). These systems can enhance patient
understanding by providing information on treatment
options,  potential  complications,  prognoses,
and expected outcomes (2). As Al technologies
evolve, their integration into healthcare systems
has accelerated, offering support in areas such as
diagnostic decision-making, clinical risk assessment,
and workflow efficiency (3). Notably, while many Al
chat models operate using pretrained datasets, others
offer real-time internet access to generate responses.
However, despite their growing use, questions remain
about the clinical relevance, accuracy, and readability
of the medical content these systems produce,
particularly when patients access it (4). Qualified
professionals must verify such Al-generated health-
related content, as it can influence treatment adherence,
patient satisfaction, and the quality of doctor—patient
communication (5).

The progression of LLM-based chatbots—marked
by self-supervised learning and training on extensive
textual corpora—has enabled them to closely mimic
natural human interaction (6,7). Their capacity
to deliver detailed and domain-specific responses
renders them increasingly beneficial in clinical and
educational contexts. Moreover, many of these models
can be fine-tuned with human feedback to optimize
performance for specialized applications, enhancing
reliability and clinical utility (8).

In recent years, Al-driven chat interfaces have surged
in adoption, especially among patients seeking

immediate, user-friendly access to healthcare
information (9). However, the uncontrolled use
of such tools without clinical validation presents
risks that necessitate systematic evaluation. This is
particularly relevant in fields such as prosthodontics,
where accurate diagnosis and treatment planning
require expert-level decision-making.

This study aimed to assess and compare the
performance and reliability of 4 widely used LLMs
in responding to common prosthodontic complication
scenarios. The null hypothesis was that there would
be no statistically significant differences in expert
evaluation scores among the four LLMs on any
assessed criterion.

2. Yontem / Method

Study Design and LLM Query Protocol

This study used an expert panel design to assess the
quality of clinical responses generated by 4 publicly
available LLMs when presented with prosthodontic
complication scenarios. To mitigate evaluator bias,
the evaluation process was conducted under blinded
conditions. The LLMs selected for this study were
ChatGPT (GPT-40, OpenAl), Gemini (Gemini 2.5,
Google), Bing Copilot (GPT-4, Microsoft), and
DeepSeek (DeepSeek-V3, DeepSeek Al).

All queries were conducted between 03 March 2026
and 10 March 2026. On each day, every scenario
was queried three times (morning, afternoon, and
evening), so that in five days, each scenario had
been entered 15 times into each model, yielding 300
responses in total. Each query was entered as the first
message of a new, separate conversation (no prior
conversation history) using the standard consumer
web interface for each platform (ChatGPT: chat.
openai.com; Gemini: gemini.google.com; Copilot:
copilot.microsoft.com; DeepSeek: chat.deepseek.
com), with default settings and, where applicable,
real-time internet browsing/search features disabled.
The five scenarios were presented in a fixed, identical
order across all repetitions and models, using the
exact prompts reproduced verbatim in Table 1,
with no follow-up or clarifying questions. Five
realistic prosthodontic complication scenarios were
developed based on current scientific literature and
clinical relevance (10,11). These scenarios were
designed to reflect frequently encountered challenges
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in prosthodontic practice, such as denture stomatitis and implant-related complications. Three independent
prosthodontic specialists (R.E.S., N.Y., and O.A.) reviewed and approved the scenarios for content validity.
Table 1 presents the clinical scenarios and corresponding prompts.

Table 1. Clinical prosthodontic scenarios and corresponding
questions used in the evaluation

Each of the five scenarios was entered into the four
LLMs, generating a total of 300 responses (5 scenarios
x 4 models x 15 repetitions). All generated responses
were anonymized and randomly coded as Model A,
B, C, or D to maintain evaluator blinding. Seven
experienced prosthodontists served as independent
evaluators.

Each evaluator assessed the Al-generated responses
according to four predefined criteria: clinical
accuracy, applicability in clinical practice, clarity
and comprehensibility, and comprehensiveness.
Each criterion was scored using a S-point Likert
scale, adapted from the Global Quality Score (GQS)
(12,13). A score of 5 indicated a fully correct and
comprehensive answer; 4 represented a correct
response with minor inaccuracies or missing details;
3 denoted a partially correct answer with substantial
missing or irrelevant information; 2 indicated a
mostly incorrect response containing limited correct
elements; and 1 corresponded to a completely
incorrect or irrelevant answer. The four domains were
operationally defined as follows: clinical accuracy
referred to the factual and diagnostic correctness
of the response relative to current prosthodontic
evidence and guidelines; applicability referred to the
extent to which the recommended management could

be feasibly implemented in routine clinical practice;
clarity and comprehensibility referred to how clearly
and unambiguously the response was expressed for
the intended reader; and comprehensiveness referred
to the degree to which the response addressed all
clinically relevant aspects of the scenario (diagnosis,
etiology, and management) rather than a partial subset.

Descriptive statistics, including mean and standard
deviation, were calculated for each evaluation
criterion across all responses. One-way analysis
of variance (ANOVA) was used to compare scores
among the models. For each of the four LLMs,
Cronbach’s alpha was calculated across the four
evaluation domains (clinical accuracy, applicability,
clarity, and comprehensiveness) to assess the internal
consistency of evaluators’ ratings — that is, the
extent to which the seven evaluators rated a given
model’s responses in a consistent manner across
domains. The resulting coefficients were interpreted
according to Gwet’s benchmark classification. In
this classification, alpha values below 0.0 indicated
poor reliability; values between 0.0 and 0.2 indicated
slight reliability; values between 0.2 and 0.4 indicated
fair reliability; values between 0.4 and 0.6 indicated
moderate reliability; values between 0.6 and 0.8 were
considered substantial; and values between 0.8 and

Volume 7 Issue 4 | https://ims.yenivuzyiledutr | Journal of Medical Sciences

175



https://jms.yeniyuzyil.edu.tr

] Journal of Medical Sciences

Sakarya, R. E., Yankoglu, N., & Alawawda, O. (2026). Large Language Models in

Prosthodontic Complication. Journal of Medical Science, 7(4),173-180

1.0 reflected almost perfect reliability. All statistical
analyses were performed using IBM SPSS Statistics
(version 27; IBM Corp., Armonk, NY, USA).

Ethical approval of the study was received from the

Committee for Ethics Research at the University of
Atatiirk (Date: 25/02/2026, Number: 15).

3. Bulgular/Results

Table 2 presents descriptive statistics for evaluator
ratings across the four LLMs. Overall, mean scores

for all evaluation criteria ranged from 3.70 to 4.09,
indicating moderate-to-high performance across
models. Among the models, ChatGPT (GPT-
40) generally achieved the highest mean scores
for clinical accuracy (3.89), clarity (3.90), and
comprehensiveness (4.09), whereas Gemini obtained
the highest mean score for applicability (3.88).
Across all criteria, Copilot and DeepSeek performed
similarly, with mean values slightly below ChatGPT
and Gemini; the pairwise comparisons below explore
these differences further.

Table 2. Descriptive statistics for evaluator
scores across the four LLMs

SD: Standard Deviation

One-way analysis of variance (ANOVA) revealed
significant differences among the four LLMs for
all evaluation criteria (p<.05). Post-hoc pairwise
comparisons (Table 3) identified specific differences
between models. For clinical accuracy, the comparison
indicated that ChatGPT produced significantly more
accurate responses than DeepSeek (p=.002). No other
pairwise differences were statistically significant. For
applicability, Gemini achieved significantly higher
scores than both DeepSeek (p=.013) and ChatGPT

(p=-008). Regarding clarity, multiple significant
differences were observed. DeepSeek produced
clearer responses than Gemini (p=.001) and Copilot
(p=.027), whereas ChatGPT outperformed both
Gemini (p<.001) and Copilot (p<.001). In terms of
comprehensiveness, ChatGPT provided significantly
more detailed and complete answers than DeepSeek
(p=.003) and Copilot (p=.001).

176 Jyournal of Medical Sciences | https://ims.venivuzyiledu.tr |1 Volume 7 Issue 4



https://jms.yeniyuzyil.edu.tr

] Journal of Medical Sciences

Sakarya, R. E., Yanikoglu, N., & Alawawda, O. (2026). Large Language Models in
Prosthodontic Complication. Journal of Medical Science, 7(4),173-180

Table 3. Post-hoc pairwise comparisons
(mean differences) among models for each

evaluation criterion

* Indicates significant difference between the groups (p<.05). Std. Err=

Standard Error, Sign= Significance

The internal consistency of the evaluation domains
was assessed using Cronbach’s alpha coefficients
for each artificial intelligence model (Table 4). All
models showed acceptable to excellent reliability,
with a values ranging between 0.776 and 0.880 across
the four domains (Table 4). ChatGPT’s coefficients
ranged from 0.820 to 0.880, Gemini’s from 0.795 to

0.860, Copilot’s from 0.800 to 0.864, and DeepSeek’s
from 0.776 to 0.842. Because these ranges overlap
considerably, the models should not be interpreted
as forming a strict overall ranking of reliability;
ChatGPT recorded the highest domain-level
coefficient (Applicability, 0=0.880), while DeepSeek
recorded the lowest (Clinical Accuracy, 0=0.776).

Table 4. Cronbach’s Alpha coefficients for each AI model across

the evaluation domains
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4. Tartisma/Discussion

The present study aimed to evaluate and compare the
performance of 4 LLMs in responding to common
prosthodontic complication scenarios. The analysis
focused on 4 key domains: clinical accuracy, practical
applicability, clarity, and comprehensiveness. Based
on the statistical outcomes, significant differences
were found among the models for all evaluation
criteria (p<.05); therefore, the null hypothesis was
rejected. ChatGPT achieved significantly higher
scores than DeepSeek in clinical accuracy and
comprehensiveness, and significantly higher scores
than both Gemini and Copilot in clarity, while
Gemini achieved significantly higher applicability
scores than both DeepSeek and ChatGPT. Because
several pairwise comparisons were not statistically
significant (Table 3), these findings do not support a
definitive overall ranking of the four models.

Previous studies have highlighted the inconsistent
accuracy of chatbot responses to frequently asked
questions in prosthodontics, emphasizing the
importance of cautious clinical application (12).
Some comparative studies have shown that Gemini
and Copilot are more readable than ChatGPT 3.5 and
ChatGPT 4, particularly in contexts such as refractive
surgery. Among these, Gemini provided the most
relevant and readable content (14). Similarly, despite
its widespread use, ChatGPT 3.5 occasionally
produced misleading or inaccurate answers in cases
involving traumatic dental injuries, whereas ChatGPT
4.0 and Google Gemini delivered more accurate and
comprehensive responses (15).

Beyond dentistry-specific findings, other studies
evaluating chatbot responses across various medical
domains have consistently reported challenges
in readability, with many responses requiring
comprehension levels equivalent to a high school
or college education (16-18). Furthermore,
current evidence indicates that ChatGPT still has
limited capability in addressing issues related to
removable partial dentures and tooth-supported
fixed dental prostheses, reaffirming that such tools
cannot substitute for professional dental expertise.
Accordingly, dental professionals utilizing these tools
must remain fully cognizant of their limitations (19).
Given the evolving nature of Al technologies,

continued research and iterative development are
essential to unlock their full potential within dental
healthcare. While LLMsofferconsiderableadvantages,
it is equally important to address the associated risks.
Implementing effective quality control frameworks
is crucial for monitoring and validating the accuracy
of Al-generated medical content. Furthermore, strict
ethical and regulatory standards must govern the
deployment of LLMs in dental settings to ensure
patient safety and uphold professional integrity (19).
To ensure reliable LLM outputs, training datasets must
be current, comprehensive, and scientifically vetted.
Only access to validated and up-to-date data enables
LLMs to provide balanced, evidence-based responses
while minimizing the risk of misinformation (20,21).
Additionally, clinical validation and continuous
model refinement are critical prerequisites for safely
and effectively integrating LLMs into dental practice.
Dental professionals should remain aware of these
tools’ capabilities and limitations when incorporating
them into clinical or educational workflows (22).

In general, LLMs continue to have several inherent
limitations, including issues related to accuracy,
information recency, coherence, transparency and
interpretability, and ethical considerations (23). This
study also presents certain limitations that should
be acknowledged. First, it was restricted to five
predefined prosthodontic scenarios, which may not
fully capture the breadth and complexity of real-world
clinical situations. Second, the evaluation focused
exclusively on textual responses and did not account
for interactive or iterative dialogue, which more
closely reflects typical user engagement with chatbot
systems. Third, only English-language outputs were
analyzed, potentially limiting the generalizability of
the findings to non-English-speaking populations.
Finally, the models were evaluated using standard
consumer web interfaces with real-time search
disabled; these interfaces do not permit direct control
of generation parameters such as temperature or top-p.
Accordingly, although repeated sampling across
15 iterations was used to mitigate and characterize
output variability, direct parameter-level control of
model randomness was not possible.

Future research should aim to broaden the scope of
evaluated clinical cases to encompass a wider variety
ofprosthodontic conditions. Moreover, assessing LLM
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performance in multilingual and interactive contexts,
and within authentic clinical or educational settings,
could yield more comprehensive insights into their
reliability, adaptability, and pedagogical value. Studies
conducted through API-based environments could
additionally incorporate controlled manipulation of
generation parameters, such as temperature and top-p,
to systematically investigate their effects on response
variability, consistency, and clinical performance.

5. Sonu¢/Conclusion

Based on the findings of this study, the following
conclusions were drawn:

1. This study demonstrated statistically significant
differences among LLMs in specific, pairwise-
compared aspects of their responses to prosthodontic
complication scenarios.

2. In the pairwise comparisons that reached
statistical significance, ChatGPT outperformed one
or more of the other models in accuracy, clarity, and
comprehensiveness, while Gemini outperformed
DeepSeek and ChatGPT in applicability; these results
should be interpreted as domain-specific pairwise
findings rather than a definitive overall ranking of the
four models.

3. Despite these encouraging results, none of the
models achieved perfect consistency or accuracy,
underscoring the continuing limitations of current Al
systems in specialized dental applications.
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