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Degerli Okuyucular,

Gazi Saglik Bilimleri Dergisi’nin 2026 yili ilk sayisini sizlerle bulusturmanin memnuniyetini
yastyoruz. Bilimsel bilginin iiretimi ve paylasimindaki siireklilik, saglik bilimleri alaninda
ilerlemenin en 6nemli yap1 taglarindan biridir. Bu anlayisla hazirlanan yeni sayimizin, disiplinler arasi
etkilesimi gliclendirmesini ve literatiire katki sunmasini temenni ediyoruz.

Bu sayimizda yer alan bes aragtirma makalesi; gilincel konulara odaklanan, 6zgiin ve bilimsel etik
ilkeler dogrultusunda hazirlanmis ¢alismalar1 bir araya getirmektedir. Sunulan arastirmalarin hem
akademik bilgi birikimine katki saglamasi hem de uygulama alanlarina yol gosterici olmasi
hedeflenmektedir. Dergimiz, bilimsel kaliteyi dnceleyen ve kapsayici yayin politikast dogrultusunda
gelisimini siirdiirmektedir.

Bu saymin hazirlanmasinda emegi gegen tiim yazarlarimiza, degerli hakemlerimize ve editor
ekibimize tesekkiir eder; 2026 yilinin saglik bilimleri alaninda yeni arastirmalar, giiglii is birlikleri ve

nitelikli bilimsel ¢iktilarla zenginlesmesini dileriz.

Saglikla ve bilimle kalm...

Prof. Dr. Eda KOKSAL

Gazi Universitesi Saglhk Bilimleri Dergisi Editorii
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YETiSKINLERDE SOSYAL JET LAG, GECE YEME DAVRANISI VE OBEZITE
ARASINDAKI ILISKININ DEGERLENDIRILMESI
Cansu CAKICI', Eda KOKSAL?

'Gazi Universitesi, Saglik Bilimleri Enstitiisii, Beslenme ve Diyetetik Doktora Programi, Ankara, Tiirkiye
0000-0003-3892-640X
2Gazi Universitesi, Saghk Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii, Ankara, Tiirkiye
0000-0002-7930-9910
oz

Giris:Glinlimiizde hem geligsmis hem de gelismekte olan iilkelerin 6nemli bir halk sagligi sorunu olan obezite
yalnizca enerji dengesizligi ile iliskili degildir. Son yillarda yapilan aragtirmalar obezitenin ayni zamanda yasam
tarzi ve biyolojik ritim ile de yakindan iliskili oldugunu gostermektedir. Amac: Bu ¢alisma, bireylerde sosyal jet
lag (SJL) ve gece yeme davranisi gibi yasam tarzi ve beslenme davraniglarinin obezite ile olan iliskisini incelemek
amactyla planlanmistir. Yontem:Kesitsel tasarimla yiiriitiilen bu calismaya Bursa’da bir giizellik merkezine
bagvuran 19-65 yas aras1 115 (89 kadin, 26 erkek) birey dahil edilmistir. Veriler ¢evrimici anket aracilifiyla
beyana dayali olarak toplanmistir. Anket formunda katilimcilarin demografik &zellikleri ve antropometrik
Ol¢iimleri degerlendirilmistir. Hafta i¢i ve hafta sonuna ait orta uyku saatleri temel alinarak SJL durumu, beslenme
davranislar1 Ug Faktérlii Yeme Anketi (TFEQ-18) ve gece yeme sendromunun varligi ise Gece Yeme Anketi
(GYA) ile degerlendirilmistir. GY A ve TFEQ 6l¢eklerinin i¢ tutarliligs sirasiyla 0,77 ve 0,70 olarak bulunmustur.
Calisma verileri SPSS 27.1 programu ile analiz edilmistir. Bulgular:Erkeklerde SJL siiresi, gece yeme anketi
puanlart ve obezite siklig1 kadinlara gore anlamli sekilde daha yiiksek bulunmustur (p<0,05). Kadinlarda TFEQ-
18 toplam puani, kontrolsiiz yeme, duygusal yeme ve agliga duyarlilik gibi yeme davranisi boyutlari Beden Kiitle
Indeksi (BK1) ile anlaml1 ve pozitif iliski gdstermis (p<0,001), erkeklerde ise SIL siiresi ile BKI arasinda negatif
yonde anlamli bir iliski saptanmustir (p<0,01). Her iki cinsiyette de duygusal yeme davranisi alt boyutu BKI ile
pozitif korelasyon gdstermistir (p<0,05). Sonug¢:Sosyal jet lag ve gece yeme davranislari, obezite ile iliskili 6nemli
psikososyal belirleyicilerdir. Bu degiskenlerin cinsiyete ve yeme davranislarina gore farklilik gostermesi,
obeziteyle miicadelede bireysellestirilmis yaklasimlarin gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Gece yeme sendromu, sosyal jet lag, yeme davranisi, obezite

EVALUATION OF THE RELATIONSHIP BETWEEN SOCIAL JET LAG, NIGHT
EATING BEHAVIOR, AND OBESITY IN ADULTS
ABSTRACT

Background:Obesity, a major public health concern in both developed and developing countries, is not solely
associated with energy imbalance. Recent research indicates that obesity is also closely linked to lifestyle factors
and biological rhythms. Aim:This study was designed to examine the relationship between obesity and lifestyle-and
nutrition-related behaviors, specifically social jet lag (SJL) and night eating behavior, in adults. Method:This cross-
sectional study included 115 individuals (89 women, 26 men), aged 19-65 years, who presented to a beauty center
in Bursa. Data were collected through a self-reported online questionnaire. The questionnaire assessed participants’
demographic characteristics and anthropometric measurements. SJL status was determined based on mid-sleep times
on weekdays and weekends, eating behavior was evaluated using the Three-Factor Eating Questionnaire (TFEQ-
18), and night eating syndrome was assessed using the Night Eating Questionnaire (NEQ). The internal consistency
coefficients for NEQ and TFEQ were 0.77 and 0.70, respectively. Data analysis was performed using SPSS version
27.1. Results:Men demonstrated significantly higher SJL duration, NEQ scores, and obesity prevalence compared
to women (p <0.05). In women, TFEQ-18 score and eating behavior dimensions such as uncontrolled eating, and
hunger sensitivity were significantly and positively correlated with Body Mass Index (BMI) (p <0.001), while in
men, a significant negative correlation was found between SJL duration and BMI (p <0.01). The emotional eating
behavior subscale showed a positive correlation with BMI in both sexes (p<0,05). Conclusion:SJL and night eating
behavior appear to be significant psychosocial determinants associated with obesity. The gender-specific differences
observed in these variables highlight the need for personalized approaches in obesity prevention and management.
Keywords: Night eating syndrome, social jet lag, eating behavior, obesity

1
iletisim/Correspondence E-posta: dytcansucakici@gmail.com
Cansu CAKICI Gelig tarihi/Received: 26.11.2025
Gazi Universitesi, Saglik Bilimleri Enstitiisii, Kabul tarihi/Accepted: 15.01.2026
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GIRIS

Sosyal jet lag (SJL), hafta sonlarinda uyku
diizeninin degismesiyle ortaya ¢ikan ve
bireylerin ge¢ saatlerde yatip gec¢ kalkmasi
sonucu biyolojik ritimlerinin bozulmasiyla
karakterize bir durumdur. Hafta i¢i ve hafta
sonu arasindaki uyku zamanlamasindaki bu
uyumsuzluk, Onemli bir saglik sorunu
olarak goriilmektedir (1). Literatiirde, geng
yetiskinlerin SJL yasama olasiliginin daha
yliksek oldugu ve genellikle hafta i¢i ile
hafta sonu arasindaki uyku zamanlamasi
farkinin 2 saati agmasiyla tanimlandigi
belirtilmistir (2). Hafta sonlar1 ge¢ saatlere
kadar uyanik kalma egilimleri ve hafta ici
erken  saatlerde iy  veya  okul
sorumluluklarina uyum saglama gerekliligi
nedeniyle genellikle aksam tipi bu bireyler
icin denge kurmak zorlasmaktadir (1).
Sirkadiyen ritimdeki bu kayma, istah
diizenleyici hormonlar olan leptin ve
ghrelin salinimini1 olumsuz etkilemekte; bu
durum, istah artisina ve artan enerji alimina
yol agmaktadir (3). Ayrica, SJL’nin diisiik
diyet kalitesiyle iligkilendirilebilecegi de
one siirilmektedir. Hafta sonlarinda gecg
yatma ve ge¢ kalkma aliskanliklarinin,
sagliksiz beslenme davraniglarini
tetikledigi; kahvalti atlama, diizensiz 6giin
saatleri ve gece ge¢ saatlerde yemek yeme
gibi davranislarin daha sik goriildiigii ifade

edilmistir (4). Ogiin saatleri
diistintildiiginde  ise  SJL  yasayan
bireylerde, ana oglinlerin ve
atistirmaliklarin biyolojik olarak

metabolizmanin yavasladigr giinliin geg
saatlerine kaydigi gozlemlenmistir.
Yemeklerin  biyolojik gece saatlerine
kaydirilmasi, azalmig termogenez ve
bozulmus glikoz toleransi ile iliskilidir, bu
da viicut agirligi artisini kolaylastirmaktadir

).

Cakici ve Koksal

Ek olarak SJL sendromu obezite, giindiiz
uyku hali ve yorgunluk, koétii ruh hali,
depresyon, metabolik ve kardiyovaskiiler
bozukluklar gibi bir¢ok saglik sorunu ile
iligkilendirilmektedir (6). Bu baglamda halk
saghigi  agisindan  SJL  sendromunun
azaltilmas1 hem metabolik agidan hem de
bireylerin ruh saghgini  desteklemek
acisindan 6nemli bir konu haline gelmistir
(7,8).

Metabolik hastaliklar acisindan
incelendiginde, diizensiz kahvalti yapan
bireylerin glikolize hemoglobin (HbAlc) ve
diyastolik kan basinglarinin daha yiiksek
oldugu, daha geng yasta olduklar1 ve daha
fazla SJL yasadiklart bildirilmistir. Tip 2
diyabetli  bireylerde, = SJL’nin  koti
metabolik saglik ve diisiik diyet kalitesiyle
iligkili  oldugu, bu durumun kahvalti
aligkanliklariyla sekillendigi goriilmektedir.
Ge¢ yatma ve kalkma, kahvalti atlama,
diizensiz 6giin saatleri ve gece yemek yeme
gibi sagliksiz beslenme aligkanliklarini
artirmaktadir (8). Bu bulgular, SJL ile
kronotip arasindaki iligkinin beden kiitle
indeksi (BKI) ile iliskili olabilecegi
yoOniindedir. Yapilan bir diger ¢calismada da
SJL ile daha yiiksek veya daha diisiik BKI
arasinda bir iligki oldugu belirlenmistir (9).

Gece Yeme Sendromu (GYS), aksam veya
gece vakti asir1 besin alimi ile karakterize
edilen bir yeme bozuklugudur. Aksam
yemeginden sonra gilinlik enerjinin
%25'inden fazlasinin tiiketilmesini ve sik
stk gece uyanmalarini igerir (10). Tipk: SJL
gibi, GYS de biyolojik ritme aykiridir ve
metabolizmanin  dinlenmeye  gectigi
donemde besin alimi, insiilin hassasiyetini
diisiirmekte ve yag depolamay1 tesvik eden
mekanizmalart  aktiflestirerek  obezite
geligimi i¢in uygun bir ortam yaratmaktadir.
Ek olarak GYS, psikolojik, norolojik ve
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genetik  faktorlerle  baglantilidir  ve

genellikle obezite ile ilgili
komplikasyonlarla birlikte
goriilebilmektedir (11).

Genel topluma kiyasla, fazla kilolu ve
sisman bireylerde GYS’nin daha sik
goriildiigli  belirlenmistir.  Ayrica, SJL
durumu altinda olan bireylerin, sagliksiz
yiyecekleri tercih etme egiliminde olmalari
obeziteyi tetikleyen bir diger faktor olarak
belirtilmektedir (4,11). Tirkiye, Avrupa
iilkeleri arasinda en yiiksek obezite
prevalansina sahiptir; niifusun %32'si obez,
%61'1 ise fazla kiloludur. Fazla kiloluluk ve
obezite, bulagict olmayan hastaliklarla
iliskili olup artan saglik ve ekonomik
maliyetlere neden  olmaktadir  (12).
Tiirkiye'deki yliksek obezite ve fazla kilolu
birey oranlari, SJL ve GYS gibi bozulmus
yeme diizenleriyle iliskilendirilmektedir.
Ornegin SJL, bireylerin biyolojik ritimlerini
bozarak gece ge¢ saatlerde yemek yeme,
kahvalt1 atlama ve diizensiz 6glin saatleri
gibi sagliksiz beslenme aligkanliklarini
artirabilir (13). Bunun yaninda GYS ise
ozellikle aksam ve gece saatlerinde fazla
enerji alimina neden olarak obezite riskini
yiikseltebilir. Ozellikle fazla kilolu ve obez
bireylerde tekrarlayan sirkadiyen
bozulmalar ve SIL, olumsuz
kardiyometabolik profiller, artan yag orant
ve BKi gibi sonuglar dogurabilmektedir
(5,6,13). Uzunlamasina bir calismada, gece
yemek yiyen bireylerin, 6zellikle de gece 11
ile sabah 5 arasinda yemek yiyenlerin, bu
saatlerde yemek yemeyenlere kiyasla
zaman i¢inde daha fazla agirlik kazanma
egiliminde olduklarin1  gdstermektedir.
Yemek yemek icin gece kalkan kadinlarin 6
yillik bir siire boyunca énemli 6l¢iide daha
fazla agirlik kazandigir gosterilmistir (14).
Ayrica erkekler daha fazla SJL ve gece
yeme  davraniglariyla  birlikte  rapor
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kadinlarda
uyumsuzluk daha sinirli olmasina ragmen
obezite ile yeme aligkanliklar iliskili
bulunmustur (13). Bu diizensizlikler hem
bireysel saglik maliyetlerini hem de
toplumsal  saghk  yiikiini
Tiirkiye'deki obezite
yiikselmesine katkida bulunabilmektedir.

edilirken; sirkadiyen

artirarak
prevalansinin

Bu baglamda, bu c¢alismanin amaci,
cinsiyete gore SJL ve GYS’nin yeme
davranis1 iizerindeki etkilerini inceleyerek
fazla kiloluluk ve obezite ile iliskisini
degerlendirmektir. Ayrica, bireysel
diizeyde yeme aligkanliklarini etkileyen
sirkadiyen ritim faktorlerini
degerlendirerek, obezite ile miicadelede
0zgiin halk saglig1 yaklasimlari i¢in 6neriler
sunmay1 hedeflemektedir.

MATERYAL VE METOT

Arastirmanin yeri, zamani ve érneklem
secimi

Arastirmaya 01.01.2025-01.04.2025
tarihleri arasinda Bursa’da bir giizellik
merkezine bagvuran ve kartopu ornekleme
yontemi kullanilarak 19-65 yas arasi
gontlli bireyler dahil edilmistir. Arastirma
icin katilimer sayis1 planlamaya rehberlik
etmek amaciyla BKI ile yeme davranislari
arasinda c¢oklu regresyon modeli ig¢in
gerceklestirilmistir. G¥Power 3.1.9 yazilimi
kullanilarak orta diizey etki biiyiikliigii (f* =
0,15) varsayilmis, o = 0,05 ve istatistiksel
giic (1-B) = 0,80 i¢cin hesaplanmistir. Analiz
sonucunda, calismanin yeterli gilice sahip
olabilmesi i¢in hedeflenen Orneklem
biiytikliigiiniin en az 98 katilimei1 olmasi
gerektigi hesaplanmis olup, calismaya ise
115 kisi katilmistir. Calismaya normal,
fazla kilolu ve sisman olan goniillii bireyler
dahil edilmis olup BKI degeri <18,5’ten
diisik olan zayif bireyler, gebe ve
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emzikliler ve uyku bozukluguna sebep
olabilecek  kronik  hastaligt  olanlar
(psikiyatrik hastaliklar, obstriiktif uyku
apne sendromu olanlar ve diizenli sedatif
ilag kullananlar) ile iletisim problemi
olanlar dahil edilmemistir. Bu ¢alisma i¢in
Gazi Universitesi Etik Komisyonu’nun
18.02.2025 tarihli toplantisinda 2025-291
arastirma kod no’lu etik komisyon onay1
alinmistir.

Veri toplama araclari

Veri toplama araci olarak ¢evrimici Google
Form anketi kullanilmistir. Anket formu;
bireylerin beyanina dayali olarak genel
ozellikleri ve antropometrik Ol¢iimleri (11
soru), SJL durumunun belirlenmesi (6
soru), Gece Yeme Anketi (16 soru), Ug
Faktorlii Beslenme Anketi (18 soru) olmak
lizere dort bolim ve toplam 51 sorudan
olusmaktadir.

Bireylerin BKI degerleri “Viicut agirhg
(kg)/ Boy uzunlugu (m?)” formiilii ile
hesaplanmis; Diinya Saglik  Orgiitii
siniflamas1  temel alinarak, analizlerin
istatistiksel gliciinii artirmak ve gruplar
arasi karsilastirmalar1 sadelestirmek
amactyla iki kategoriye indirgenmistir.
Buna gore BKI degeri 18,5-24,9 kg/m? olan
katilimeilar  “normal”, BKI degeri >25
kg/m? olan bireyler ise “fazla kilolu ve
obez” olarak degerlendirilmistir (15).

Sosyal jet lag durumunun belirlenmesi

SJL degerlendirmesinde katilimcilara, hafta
ici ve hafta sonu i¢in yatis saatleri, kalkis
saatleri ve uykuya dalma stireleri sorulmus,
bu veriler kullanilarak her bireyin hafta i¢i
ve hafta sonuna ait orta uyku saatleri
hesaplanmistir. Bireylerin hafta sonu ile
hafta i¢i orta uyku saatleri arasindaki farka
bakilarak SJL degerleri belirlenmistir. Elde

Cakici ve Koksal

edilen deger <2 saat ise “diisiik”, >2 saat ise
“yiiksek” SJL olarak siniflandirilmustir. (2).

Gece Yeme Anketi

Allison ve ark. (16) tarafindan gelistirilen,
Atasoy ve ark. (17) tarafindan Tirkcge
gecerlik ve giivenirlik ¢aligmasi yapilan 16
sorudan olusan Gece Yeme Anketi (GYA)
ile gece yeme sendromu (GYS) varligi
degerlendirilmistir. Anketteki ilk 9 soru tiim
katilimcilar tarafindan cevaplanmistir. Gece
uyanmayan veya atigtirmasit  olmayan
katilimcilar ~ sonraki  sorulara devam
etmemistir. Anketteki 7. soru disindaki
sorular besli likert tipi dl¢limle 0-4 arasinda
puanlanmaktadir. Soru 1, 4 ve 14 ters
puanlanmaktadir. Gece yarisi
atistirmalarinin© ne  kadar  farkinda
olundugunu soran soru 13, GYS’nin
uykuyla iliskili yeme bozuklugundan ayirt
edilebilmesi  i¢cin  sorulmakta, ancak
puanlamaya katilmamaktadir. Toplam puan
0-52 arasindadir ve ankette yer alan 15. ve
16. sorularin ise ek soru olarak kullanilmasi
Onerilmis, katilmamugtir.
Anketten 25 puan ve lizeri alanlar “GYS
var” 25 puan altindaki degerler “GYS yok”
olarak smiflandirilmis olup hem toplam

puanlamaya

puan hem de iki gruba ayrilarak
degerlendirilme yapilmistir.

Uc Faktorlii Yeme Anketi

Bireylerde  beslenme  aligkanliklarinin
degerlendirmek i¢in literatiirde “Three-
Factor Eating Questionnaire” (TFEQ)
olarak bilinen anket, ilk olarak 51 soru
olarak olusturulmus olup (18), bu caligmada
Karlsson ve ark. (19) tarafindan son sekli
verilen 18 soruluk formu kullanilmistir.
TFEQ-18’in Tiirkce gecerlik  ve
giivenilirligi Kirac ve ark. tarafindan (20)
yapilmustir. Bireylerin yeme davraniglarini
degerlendiren anket dortli likert Olgegi
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tipindedir. Katilimcilar tarafindan
“kesinlikle yanlis”, “cogunlukla yanlig”,
“cogunlukla dogru” ve “kesinlikle dogru”
seklinde cevaplanmis olup kesinlikle
yanlis=1 puan; kesinlikle dogru=4 puan
olarak degerlendirilmistir. Kontrolsiiz yeme
(1, 7, 13, 14 ve 17. sorular), bilingli
kisitlama (2, 11, 12, 15, 16 ve 18. sorular),
duygusal yeme (3, 6 ve 10. sorular) ve
acliga duyarlilik (4, 5, 8 ve 9. sorular) olmak
iizere 4 alt faktorlii bir yapidadir.

Verilerin analizi

Arastirma sonucunda elde edilen veriler
SPSS 27.1 programi kullanilarak analiz
edilmistir. Normal dagilim gosteren siirekli
degiskenler ortalama + standart sapma;
normal dagilim gostermeyen degiskenler
ise medyan [¢eyrekler arasi aralik (CAA)]
ile; kategorik degiskenler ise yilizde ve

frekans  degerleri  kullanilarak  ifade
edilmistir.  Nicel verilerin analizinde
normallik  dagillmi  ve  varyanslarin

homojenligi varsayimlar1 Shapiro Wilk ve
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analizinde parametrik testlerden Student t-
testi, normal  dagilim
degiskenlerde non-parametrik testlerden
Mann—Whitney U testi ve kategorik
verilerin degerlendirilmesinde ise ki-kare
testi kullanilmustir.  Stirekli
istatistiksel ~ iligkiler = ise =~ Spearman
korelasyon testi ile elde edilmistir.
[statistiksel anlamlilik degeri p<0,05 kabul
edilmistir. Bu calismada  kullanilan
Olceklerin i¢ tutarliligi Cronbach alfa
katsayilar1 ile degerlendirilmis (GYA i¢in
0,70; TFEQ-18 i¢in 0,77) olup Tiirkce
gecerlik ve glivenirlik ¢aligmalariyla tutarl
ve glivenilir oldugu belirlenmistir.

gostermeyen

verilerdeki

BULGULAR

Arastirmaya katilan her iki cinsiyetteki
bireylerin cinsiyete gore sosyodemografik
ozellikleri Tablo 1°de detayli olarak
sunulmustur. Arastirmaya katilan bireylerin
%7741 kadin (n=89), %22,6’s1 (n=26)
erkektir. Bireylerin %53 {iniin evli, %76,5’1
lisans ve {lizeri egitim diizeyine sahip oldugu

Levene Testi ile degerlendirilmistir (21). goriilmiistiir. Ayrica ¢alisma durumu
Olasi cinsiyet farkliliklarini degerlendirmek degerlendirildiginde %60,9’unun
amacityla ikincil alt grup analizleri calismakta oldugu belirlenmistir.
yapilmistir. Normal dagilima uyan verilerin
Tablo 1. Bireylerin cinsiyete gore sosyodemografik 6zelliklerinin karsilagtirilmasi
Sosyo-demografik Kadin (n=89) Erkek (n=26) Toplam (n=115) x> p
ozellikler* Say1 %  Say % Say1 %
Medeni Durum
Evli 52 58,4 9 34,6 61 53,0 4,580 0,032
Bekar 37 41,6 17 65,4 54 47,0
Egitim Durumu
Lise ve alt1 26 29,2 1 3.8 27 23,5 7,207 0,007
Lisans ve tizeri 63 70,8 25 96,2 88 76,5
Calisma durumu
Calistyor 50 56,2 20 76,9 70 60,9 3,635 0,056
Caligmuyor 39 438 6 23,1 45 39,1

*Gruplar arast fark ki-kare analizi ile belirlenmistir.
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Tablo 2’de bireylerin cinsiyete gore yas ve
baz1 antropometrik 6l¢iim degerleri ile BKI
siiflandirmasinin dagilimi yer almaktadir.
Katilimcilarin yag medyan (CAA) degerleri
kadinlarda 34 (15,5), erkeklerde 28,5 (6,8)
yildir ve kadmlar daha biiyiik yastadir
(p<0,05). Kadimlarm BKI medyan (CAA)
degeri 24,9 (5,2) iken erkeklerin ise 28,5
(6,5 kg/m*> olarak belirlenmistir ve
erkeklerde BKI degeri anlamli derecede
daha yuksektir (p<0,001). BKi
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siiflandirmasinda kadinlarin ve erkeklerin
sirastyla %48,3'i ve %88,5'1 fazla kilolu ve
obez grubunda yer almaktadir. (p < 0,001).
Bireylerin %33,9°’unda SJL >2 saat olarak
belirlenmistir. Erkeklerde bu oran %65,4
iken, kadinlarda %24,7°dir ve cinsiyetler
arasinda  anlamli  fark  bulunmustur
(p<0,001). Katilimeilarin %86,1’inde GY'S
goriilmemisken;  erkeklerde  (%26,9)
kadinlara (%10,1) gore anlamli bir sekilde
daha yaygin bulunmustur (p<0,05).

Tablo 2. Bireylerin cinsiyete gore yas ve bazi antropometrik dl¢iimlerinin degerleri ile BKI, SIL ve

GYS smiflandirmasinin dagilimi ve karsilagtirilmast

Degisken* Kadin(n=89) Erkek(n=26) Toplam(n=115) U/t P
Yas (yil) 34,0 (15,5) 28,5 (6,8) 31 (16,0) 844,00 0,036
Viicut agirhgi 65,0 (14,0) 92,0 (21,0) 68 (20,0) 209,50  <0,001
(kg)
Boy uzunlugu (cm) 162,759 179,3+5.4 166,4+9,1 -12,725 <0,001
BKI (kg/m?) 249 (5,2) 28,5 (6,5) 25,6 (6,6) 629,00 <0,001
BKI Say1 % Sayi % Say1 % x? p
siniflandirmasi
Normal (18,50- 46 51,7 3 11,5 49 42,6
24,99 kg/m?)

13,262 < 1
Fazla kilolu ve 43 48,3 23 88,5 66 57,4 3,26 0,00
sisman (> 25 kg/m?)
SJL varhg Say1 % Say1 % Say1 % x> p
SJL > 2 saat 22 24,7 17 65,4 39 33,9
SJL <2 saat 67 75,3 9 34,6 76 66,1 14,847 <0,001
GYS varhg Say1 % Say1 % Say1 % x? p
GYS var (>25 9 10,1 7 26,9 16 13,9
puan)

4,74 2
GYS yok (<25 80 89,9 19 73,1 99 86,1 748 0,029
puan)

BKI: Beden Kiitle indeksi; SJL: Sosyal Jet Lag; GYS: Gece Yeme Sendromu

*Cinsiyetler arasi karsilastirmalarda normal dagilim gosteren boy uzunlugu degiskeni i¢in ortalama + standart
sapma degeri verilmis ve Student t-testi uygulanmistir. Normal dagilim gostermeyen yas, viicut agirligi ve BKI
degiskenleri icin ise medyan (¢eyrekler arasi aralik) degeri verilmis ve Mann—Whitney U testi kullanilmistir.

Ayrica, erkeklerin SJL siiresi [2,00 (1,30)
saat], kadinlara kiyasla [1,00 (1,32) saat]
anlaml1 bir sekilde daha uzundur (p<0,01).
GYA toplam puanlar1 erkeklerde [19,0

(10,0)], kadinlara [15,0 (6,5)] gore daha
yiiksek bulunmustur (p<0,05). Cinsiyete
gore degerlendirildiginde erkeklerin daha
yiiksek SJL siiresi, GYA toplam puani,
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kontrolsiiz yeme ve acglhga duyarlilik
puanlarina sahip oldugu; kadinlarin ise

Cakici ve Koksal

bilingli kisitlama puanlarinin daha yiiksek
oldugu saptanmistir (p<0,05).

Tablo 3. Bireylerin cinsiyete gore SJIL ve yeme davraniglar: degerlerinin karsilagtirilmasi

Degiskenler* Kadin Erkek Toplam U/t p

SJL siiresi (saat) 1,00 (1,32) 2,00 (1,30) 1,15 (1,55) 765,50 0,008
GYA Toplam puan 15,0 (6,5) 19,0 (10,0) 16,0 (7,0) 795,5 0,015
TFEQ-18 Toplam puan 46,6+7,94 46,8+8,44 46,7+8,02 -0,084 0,933
TFEQ-18 Kontrolsiiz yeme 11,34£3,08 12,742,59 11,6+3,02 -2,053 0,042
TFEQ-18 Bilincli kisitlama 19,0 (4,0) 15,5 (6,5) 19,0 (5,0) 682,0 <0,001
TFEQ-18 Duygusal yeme 9,0 (6,0) 9,0 (4,0) 9,0 (5,0) 1053,5 0,485
TFEQ-18 Achga duyarhhik 8,0 (5,0) 10,0 (2,5) 9,0 (4,0) 846,5 0,037

SJL: Sosyal Jet Lag; GYA: Gece Yeme Anketi, TFEQ-18: Ug Faktérlii Yeme Anketi-18

*Cinsiyetler arasi karsiagtirmalarda normal dagilim gosteren TFEQ toplam puan ve kontrolsiiz yeme alt grubu
degiskenleri igin ortalama =+ standart sapma degeri verilmis ve Student t-testi uygulanmuistir. Normal dagilim

gostermeyen degiskenler icin ise medyan (¢eyrekler arasi aralik) degeri ve Mann—Whitney U testi kullanilmigtir.

Bireylerin BKI degerleri ile SIL siireleri ve
yeme davranislar1 arasindaki korelasyonlar
Tablo 4’te verilmistir. Toplam 6rneklemde
SJL ile BKi arasinda anlamli bir iliski
saptanmamustir (p>0,05). Buna karsin GYA
toplam puani (rho:0,318; p<0,001), TFEQ-
18 toplam puam (rho:0,374; p<0,001) ve
TFEQ-18 alt boyutlarindan kontrolsiiz
yeme (rho:0,389; p<0,001), duygusal yeme
(rho:0,343; p<0,001) ve achiga duyarhilik
(rho:0,433; p<0,001) BKI ile anlamli ve
pozitif yonde iligkili bulunmustur. Bilingli
kisitlama alt boyutu ise BKI ile anlaml
iliski gostermemistir (p>0,05).

Cinsiyetlere gore degerlendirildiginde,
kadinlarda GYA toplam puani (rho:0,238;

p:0,024),

TFEQ-18

toplam

puant

(rho:0,401; p<0,001) ve kontrolsiiz yeme
(rho:0,351; p<0,001), duygusal yeme
(rho:0,324; p:0,002) ve agliga duyarlilik
(rho:0,383; p<0,001) alt boyutlarmin BKI
ile anlaml1 ve pozitif yonde iliskili oldugu
belirlenmistir. Kadmlarda SJL ile BKI
arasinda anlamli bir iliski saptanmamuistir
(p>0,05). Erkeklerde ise SJL ile BKI
arasinda anlamli ve negatif bir korelasyon
gbzlenmigtir (rho:—0,547; p:0,004).
Erkeklerde duygusal yeme alt boyutu BKI
ile pozitif yonde iliskili bulunurken
(tho:0,411; p:0,037), diger TFEQ alt
boyutlar1 ve GYA toplam puani ile BKI
arasinda anlamli bir iliski saptanmamuistir
(p>0,05)

Tablo 4. Bireylerin cinsiyete gore BKI degerleri ile SIL, GYA ve TFEQ-18 skorlar1 arasindaki

korelasyon iligkisinin degerlendirilmesi

Degiskenler* BKIi
Toplam Kadin Erkek
rho p rho p rho p

SJL siiresi (saat) -0,021 0,821 -0,063 0,555 -0,547 0,004
GYA toplam puan 0,318 <0,001 0,238 0,024 0,362 0,069
TFEQ-18 toplam puan 0,374 <0,001 0,401 <0,001 0,267 0,187
TFEQ-18 Kontrolsiiz yeme 0,389 <0,001 0,351 <0,001 0,167 0,415
TFEQ-18 Bilingli kisitlama -0,155 0,097 -0,010 0,924 -0,189 0,354
TFEQ-18 Duygusal yeme 0,343 <0,001 0,324 0,002 0,411 0,037
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TFEQ-18 A¢hga duyarhhk 0,433

<0,001 0,383 <0,001 0,284 0,159

BKI: Beden Kiitle Indeksi; SJL: Sosyal Jet Lag; GYA: Gece Yeme Anketi, GYS: Gece Yeme Sendromu, TFEQ-

18: Ug Faktorlii Yeme Anketi-18
*Spearman’s korelasyonu uygulanmustir.

Bireylerin BKI degerlerini etkileyen
faktorleri belirlemek amaciyla yapilan
regresyon analizinde modelin istatistiksel
olarak anlamli oldugu (F:8,264; p <0,001)
ve BKi’deki toplam varyansmn %38,4’iinii
(R?: 0,384) agikladig1 belirlenmistir (Tablo
5). Modele gore; erkek olma (beta: 0,305; p
<0,001), yas (beta:0,279; p:0,004), gece
yeme puant (beta: 0,225; p: 0,007) ve TFEQ
puanlari (beta:0,250; p:0,003) BKI degerini
pozitif ~yonde anlamli bir sekilde

etkilemektedir. Gece yeme puanlarindaki
her 1 birimlik artisin BKI degerinde 0,174
birimlik bir yiikselmeye yol actig
goriilmektedir. Buna karsin; medeni durum,
calisma ve egitim durumu ile sosyal jetlag
siiresinin BK1 {izerindeki etkisi istatistiksel
olarak anlamli bulunmamistir (p>0,05).
Ayrica TFEQ-18 alt faktorleri modele dahil
edildiginde ise, BKI iizerinde alt faktorler
istatistiksel olarak onemli bulunmamistir
(p>0,05).

Tablo 5. Bireylerin BKI degerlerini etkileyen faktdrlere yonelik ¢oklu regresyon analizi

Degiskenler* B St. hata 3 (Beta) t p

Cinsiyet 3,504 0,951 0,305 3,684 <0,001
Yas 3,503 0,971 0,305 3,608 <0,001
Medeni durumu 1,348 0,878 0,140 1,535 0,128
Calisma durumu -1,201 0,899 -0,122 -1,336 0,184
Egitim durumu 1,433 1,119 0,127 1,281 0,203
SJL siiresi -0,171 0,434 -0,034 -0,395 0,694
GYA toplam puan 0,174 0,063 0,225 2,743 0,007
TFEQ-18 toplam puan 0,151 0,049 0,250 3,088 0,003

R>=0,384; F = 8,264; p < 0,001

*Bagiml degisken BKI dir. Kategorik degiskenler su sekilde kodlanmistir: cinsiyet (0 = kadin, 1 = erkek),
calisma durumu (0 = ¢alismiyor, 1 = ¢alisiyor), medeni durum (0 = bekar, 1 = evli), egitim durumu (0 = lise ve
alti, 1 = lisans ve tistii).

TARTISMA birlikte SJL siiresi ile BKI arasinda yalnizca
erkeklerde anlamli ve negatif bir korelasyon
Bu calismada, obezite etiyolojisinde kritik saptanmasi; erkeklerde agirlik kontroliiyle
rol oynadigi disiiniilen SJL, gece yeme iliskili olumsuz biyolojik etkilesimleri
distindiirmektedir (2). Ancak, erkeklerde
TFEQ puanlar1 ve gece yeme davranisi
puanlar1 yiiksek olmasina ragmen BKI ile
anlaml bir iligki saptanmamigtir (Tablo 4).
Bu sonug, literatiirde SJL ile obezite
arasinda genellikle pozitif iliski bildirilen
caligmalarla ¢elismektedir (9,29). Bu
nedenle bu bulgu yeni hipotezler i¢in yol
gosterici olarak degerlendirilmelidir. SJL

siresi ile BKI arasindaki Oriintiiniin;

davranis1 ve yeme tutumlarmm BKI ile
iligkisi cinsiyete gore incelenmistir. Elde
edilen bulgular, obezite ile iligkili
faktorlerin kadin ve erkeklerde farkli
orlintliler gosterdigine isaret etmektedir.

Arastirmada, erkek bireylerin SJL siireleri
kadinlardan anlamli diizeyde daha yiiksek
olmas1 (Tablo 3) erkeklerin daha diizensiz
uyku-uyaniklik dongiisiine yatkin

olabilecegini diisiindlirmektedir. Bununla
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fiziksel aktivite diizeyi, is diizeni veya
yasam tarzi farkliliklar1 (uyku diizeni vb.)
gibi calismada Ol¢iilmeyen faktorlerle
etkilesim icinde sekillenebilecegi olasiligi
gbz ardi edilmemelidir. Ek olarak,
calismanin kesitsel tasarimi ve Orneklem
biiytikliigii g6z 6niinde bulunduruldugunda,
bu iliski nedensellik
yorumlanmamali; aksine, farkli cinsiyet
gruplarmnda SJL-BKI iliskisini agikliga

yoniinde

kavusturacak daha genis Orneklemli ve
prospektif arastirmalarla dogrulanmalidir.

Gece yeme  davranislart  agisindan
degerlendirildiginde, erkeklerin GYA
toplam puanlarinin kadinlara gore anlaml
diizeyde daha yiiksek ve erkek bireylerde
GYS prevalansi da daha yaygin bulunmasi
dikkat cekmektedir (Tablo 2 ve 3). Toplam
orneklemde GYA puani ile BKI arasindaki
pozitif iligski, enerji aliminin geg¢ saatlere
kaymasimin agirlikla iligkili olabilecegini
diistindiirmekte  ve literatiirle uyum
gostermektedir (22,23). McCuen-Wurst ve
ark (24) ise GYS olan bireylerin duygusal
tetikleyicilere kars1 daha duyarli olduklarini
ve bu durumun agirlik kontrolii iizerinde
olumsuz sonuglara yol agabilecegini ifade
etmektedir. Bu c¢ercevede, erkeklerde
gbzlenen daha yiiksek SJL siireleri ve GYA
puanlari, yasam tarzi ve giinliik ritimlerle
iligkili olabilecek bir Oriintiiye isaret
etmekte olup, mekanizmalara yonelik
cikarimlar ileri ¢aligmalarda dogrulanmaya
ithtiya¢c duymaktadir.

GYS olan bireylerin ortalama BKI
degerlerinin anlamli sekilde daha yiiksek
oldugu cesitli c¢aligmalarda bildirilmistir
(23,25). Calismamizda da erkeklerde GYA
toplam puanmin yiiksekligi ile yiiksek
obezite orani birlikte gdézlenmistir (Tablo
3). GYA puanlarinin erkeklerde yiiksek
olmasi ve bu grupta SJL siiresinin de uzun

Cakici ve Koksal

olmasi, biyolojik ritim bozukluklarinin gece
yeme davraniglar1 arasinda bir baglantiya
isaret  edebilecegi  degerlendirilmistir.
Literatiirde, 0zellikle sirkadiyen ritim
bozukluklarinin gece yeme egilimini
artirabilecegi yoniinde bulgular mevcuttur
(23,26). Buna ragmen GYA ile BKI
arasindaki iligski sadece kadinlarda anlaml
olmasi, bu iligkinin cinsiyete gore
farklilasabilecegini distindiirmektedir
(Tablo 4). Kadinlarda duygusal yeme,
kontrolsiiz yeme ve acliga duyarlilik gibi
davramislarm BKI ile anlamli iliskili
bulunmasinin da bu yorumu destekledigi
diisiiniilmektedir (Tablo 4). Yapilan
calismalarda da gece yeme sendromunun
kadinlarda agirhik artisiyla daha giiclii
iliskili oldugu desteklenmistir (27, 28).

Literatiirde psikososyal faktorler ve yeme
hizina iliskin davranigsal o6zelliklerin
kontrolsiiz yeme ile iliskili olabilecegi
bildirilmistir (25,30,31). Bu baglamda,
erkeklerde kontrolsliiz yeme puanlarinin
yiiksekligi, s6z  konusu  faktorlerle
aciklanabilecek  olast  bir  egilimi
distindiirmektedir. Calismamizda erkek
katilimeilarin daha yiiksek BKI degerlerine
sahip olmalariyla birlikte kontrolsiiz yeme
ve aclhiga duyarlilik puanlarinin da yiiksek
olmasi, literatiirde bildirilen bazi1 bulgularla
paralellik gostermektedir (31). Ayrica
erkeklerin gece yeme davraniglarina iligkin
puanlarmin, aclhiga duyarlilik ve kontrolsiiz
yeme skorlarinin daha yiiksek olmasi, yeme
davraniglarini diizenlemeye yonelik
giicliiklerin daha belirgin olabilecegine
isaret etmektedir (Tablo 3). Literatiirde
ozellikle erkeklerde aclhiga duyarliligin
enerji ~ alimiyla  iligkili  olabilecegi
bildirilmistir; bu ¢alismada da erkeklerde
achiga duyarliligin daha yiiksek olmasi,
erkeklerin aglik sinyallerine daha hizli yanit
verme egilimini diislindiirmektedir. Ancak
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bu iligkinin agirlik tizerindeki iligkisinin
baglamsal oldugu ve farkli yasam tarzi
faktorlerinden etkilenebilecegi one
stiriilmektedir (31,33). Bu bulgu, cinsiyete
0zgli yeme davraniglariin klinik agidan
ayr1 degerlendirilmesi gerektigine isaret
etmektedir. Bununla birlikte, olasi cinsiyet
farkliliklarinin = daha ayrimtili  bigimde
anlagilabilmesi icin, gelecekte yapilacak
caligmalarda yeme davranisi 6zelliklerinin
cok boyutlu olarak ele alinmasi yararl
olacaktir.

Kadmm katilimcilarda bilingli  kisitlama
puanlart erkeklere gore anlamli diizeyde
daha yiiksek bulunmasi, kadinlarin agirlik
kontroline daha fazla odaklandiklarini
diisiindiirmektedir (Tablo 3). Ancak bilingli
kisitlama ve BKI arasinda anlaml1 bir iliski
saptanmamustir. Bu durum, kisitlayic1 yeme
tutumlarinin  zaman i¢inde degisebilen,
dinamik bir siire¢ olabilecegini
diisiindiirmektedir (30,31). Ayrica
kadinlarda BKI ile TFEQ toplam puan
arasinda  anlamli  pozitif  korelasyon
saptanmigtir. Ozellikle kontrolsiiz yeme,
duygusal yeme ve aghiga duyarlilik alt
faktorlerinin BKI ile pozitif iligkili olmasi
(Tablo 4), literatiir ile benzer sekilde yeme
davraniglarin =~ duygusal ve  bilissel
bilesenlerinin agirlik kontrolii ile baglantili
olabilecegini desteklemektedir (31,32). de
Lauzon-Guillain ve ark. (33) de kontrolsiiz
yeme puani yiiksek olan bireylerin agirlik
artiginin daha  belirgin
bildirmistir. Benzer sekilde, Ugur ve ark.
(34) ¢alismasinda da TFEQ-18 puanlarinin
BKI ile iligkili oldugunu ve kadinlarin
genellikle daha yiiksek bilingli kisitlama
puanlarma sahip olduklarini saptamigtir.
Erkeklerde ise bu alt boyutlarin biiyiik
kismi BK1 ile anlaml iliski gdstermemekle
birlikte, duygusal yeme ile BKi arasinda
pozitif ve anlamli bir iliski bulunmustur

oldugunu

Cakici ve Koksal

(Tablo 4). Bu sonug, duygusal yemenin
yalnizca kadinlarda degil, erkeklerde de
agirlik artis1 ile iligkili olabilecegini veya
orneklem biiyiikliigiiniin bu iliskileri ortaya
koymak i¢in  smirli  olabilecegini
diistindiirmektedir.

Bu ¢alismada, BKI iizerinde etkili faktorleri
incelemek amaciyla yapilan ¢ok degiskenli
regresyon analizinde; erkek cinsiyet, ileri
yas, GYA puanlari ve TFEQ toplam
puanlarmm BKI ile pozitif yonde iliskili
oldugunu gostermektedir (Tablo 5). Bu
bulgu, bireylerin yeme zamanlamasi ve
yeme davranislarinin - agirhik  artisiyla
iliskisini  desteklemektedir (35). Buna
karsin, TFEQ-18’in alt boyutlar1 modele
ayr1 ayr1 dahil edildiginde BK1 iizerindeki
etkilerinin istatistiksel a¢idan anlaml
olmadig1 belirlenmistir. Bunun sonucunda

yeme davranisinin biitlinciil
degerlendirilmesinin obezite ile daha tutarl
diizeyde iliskili olabilecegini
distindiirmektedir (36).

Sonug olarak, bu ¢alisma SJL, gece yeme
davranig1 ve yeme tutumlarinin obeziteyle
iliskili oldugunu; ancak bu iligkilerin
cinsiyete gore farkli Oriintliler
sergileyebilecegini gostermektedir.
Kadinlarda 6zellikle kontrolsiiz ve duygusal
yeme gibi psikolojik—davranigsal boyutlarin
BKI1 ile iliskili olabilecegine, erkeklerde ise
sosyal jet lag gibi kronobiyolojik
gostergelerin roliinli 6n plana ¢ikabilecegi
goriilmektedir. Regresyon bulgularina gore
BKI iizerinde 6zellikle davranigsal yeme
oriintlilerinin (GYA ve TFEQ skorlari)
anlamli katki sagladigini, kronobiyolojik
degiskenlerin ise daha dolayl ve karmasik
etkilerle iliskili olabilecegini
diistindiirmektedir. Bu sonuglar, obeziteyle
miicadelede  yalnizca enerji alimina
odaklanmak yerine, yeme zamani ve yeme

10



Gazi Saghk Bilimleri Dergisi 2026: 11(1): 1-14.

davranigi  diizenlenmesini de igeren,
cinsiyete duyarli ve biitiinciil yaklagimlarin
Oonemini vurgulamaktadir.

ARASTIRMANIN GUCLU YANLARI
VE SINIRLILIKLARI

Bu calisma GYA, TFEQ-18, SJL siiresi ve
BKI gibi birbiriyle iliskili yapilarin birlikte
degerlendirildigi literatiirde az sayidaki
caligmalardan biridir. Bu ydniiyle, yeme
davraniglarinin cinsiyet, biyolojik ritim ve
viicut agirligr ile olan iligkilerini biitiinciil
bir yaklasimla ele almaktadir. Sosyal jet lag,
gece yeme davranigi ve yeme tutumlarinin
ayni model i¢inde incelenmesi ve
bulgularin cinsiyete gore ayristirilarak
sunulmasi ise c¢aligmanin giiclii yonleri
arasinda yer almakta ve literatiire sagladigi
katkiy1 belirgin bi¢imde artirmaktadir. Bu
calismanin bazi sinirliliklart da
bulunmaktadir.  Oncelikle,
grubunun cogunlugunu kadin bireylerin
olusturmasi, sonuclarin farkli cinsiyet
gruplarina  gore  yapilan alt  grup
analizlerinin genellenebilirligini
siirlayabilir ve cinsiyete bagli olast
farkliliklarin tam olarak ortaya konmasini
engelleyebilir. ~ Orneklemin  giizellik

orneklem

merkezine bagvuran bireylerle sinirh
olmasi, beden algis1 ve yasam tarzi1 farklilig
yoniinden sonuglari genel popiilasyona
genellenebilirligini sinirlayabilir. Ayrica,
antropometrik  Ol¢limlerin  katilimcilarin
beyanina dayali olmasi hatirlama yanlilig
ve sosyal begenirlik yanlilig1 gibi 6l¢iim
hatalarina yol acarak bulgularin
dogrulugunu etkileyebilir. Ek olarak
calismada fiziksel aktivite diizeyi ve giinliik
enerji alimi degerlendirilmemistir.
Dolayistyla, BKI iizerinde etkisi olabilecek
bu degiskenlerin kontrol edilememesi, elde
edilen iligkilerin yorumlanmasini siirlayan
bir faktor olarak degerlendirilebilir. Son

Cakici ve Koksal

olarak c¢alismanin kesitsel tasarima sahip
olmasi, elde edilen iliskilerin nedensel
cikarim yapilmasina izin vermemektedir.
Ayrica Orneklem yapisi  ve  Olglim
yontemlerinden kaynaklanabilecek olast
yanliliklar sonucglarin genellenebilirligini
sinirlayabilir.  Bu  nedenle  bulgular
destekleyici olarak degerlendirilmelidir ve
daha genis Orneklemlerle yapilacak

boylamsal  c¢alismalarla  dogrulanmasi
gerekmektedir.
SONUCLAR VE ONERILER

Bu calismada, SJL, gece yeme davranisi ve
yeme tutumlarmmm BKI ile iligkisi
incelenmistir. Calismanin ~ bulgulart,
obeziteyle iligkili faktorlerin cinsiyete gore
farkli  Oriintiiler  gOsterebildigine  ve
bireylerin davranigsal 0Ozelliklerine de
odaklanilmasi gerektigine isaret etmektedir.

Kadin  bireylerde  kontrolsiiz  yeme,
duygusal yeme ve acgliga duyarlhilik gibi
yeme tutumu boyutlarinin BK1 ile anlamli
ve pozitif yonde iliskili oldugu saptanmustir.
Erkek  bireylerde ise gece yeme
davranislarinin ve SJL siiresinin daha
yiksek olmasina karsin, yeme davranisi
puanlari ile BKI arasinda dogrudan bir iliski
gbézlenmemistir. Buna ek olarak, erkeklerde
SJL ile BKI arasinda saptanan negatif iliski
literatiirle tam olarak Ortlismediginden, bu
bulgunun hipotez niteliginde
degerlendirilmesi ve ileri c¢alismalarla
dogrulanmasi gerektigi diisiiniilmektedir.
Daha genis ve prospektif oOrneklemlerle
yapilacak arastirmalarin, bu iliskilerin
yoniinii ve olas1 klinik yansimalarin1 daha
net bigimde ortaya koyacag1
ongoriilmektedir. Bununla birlikte,
calismanin  kesitsel tasarimi nedeniyle
nedensel sonuclar ¢ikarilamayacagi ve
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bulgularin bu g¢er¢evede yorumlanmasi
gerektigi unutulmamalidir.

Gelecekte yapilacak arastirmalarda, daha
genis ve cesitli orneklemlerin
incelenmesiyle yeme davranislar, uyku
diizeni ve yasam tarzina iliskin
gostergelerin  birlikte  degerlendirilmesi
konunun daha kapsamli anlagilmasina katki
saglayabilir. Toplum temelli obezite
yaklasimlarinda ise yalnizca enerji dengesi
degil, bireylerin davranigsal ve giinliik ritim
ozelliklerinin de g0z Oniinde
bulundurulmasinin  yararli  olabilecegi
diistiniilmektedir.
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Amac: Bu calisma, lisans 6grencilerinin tibbi yapay zekaya hazirlik diizeylerini incelemeyi ve YZ hazirliginin
secilen demografik 6zelliklere ve teknoloji kullanim modellerine gore farklilik gosterip gostermedigini aragtirmayi
amaglamistir. Yontem: Kesitsel nicel bir tasarim kullanilmistir. Calisma, Bitlis Eren Universitesi Saglik Bilimleri
Fakiiltesi'nde kayitli beslenme ve diyetetik, sosyal hizmet ve fizyoterapi bolimii 6grencilerinden olusan 196 lisans
ogrencisiyle gerceklestirilmistir. Veriler, Karaca vd. (2021) tarafindan gelistirilen ve bilissel, beceri, ongorii ve
etik hazirlik olmak iizere dért alt boyuttan olusan Tibbi Yapay Zeka Hazirlik Olgegi kullamlarak toplanmustir.
SPSS 27 kullanilarak tanimlayict istatistikler, bagimsiz orneklem t-testleri ve Pearson korelasyon analizleri
yapilmustir. Bulgular: Ogrenciler dort alt boyutun tamaminda orta ila orta derecede yiiksek diizeyde yapay zekdya
hazir olma durumu gostermis olup, en yiiksek ortalama beceri boyutunda gézlemlenmistir. Yapay zekaya hazir
olma puanlarinda cinsiyet, saglikla ilgili bilgi i¢in internet kullanimi, yapay zeka kullanim durumu veya yapay
zeka kullanim amact agisindan istatistiksel olarak anlamli bir fark bulunmamaistir. Sadece bilissel boyutta evlilik
durumuna gore anlamli bir fark tespit edilmis olup, evli dgrenciler lehine bir sonug ortaya ¢ikmistir. Korelasyon
analizleri, tiim alt boyutlar arasinda orta ila gii¢lii pozitif iliskiler ortaya koyarak, tutarli ve birbirine bagli bir hazir
olma yapisini gdstermistir. Sonug¢: Bulgular, saglik bilimleri 6grencilerinin genel olarak olumlu ve yeterli diizeyde
yapay zekaya hazir olma durumu sergiledigini, ancak hazir olmanin biiyiik 61¢tide demografik ve kullanim ile ilgili
degiskenlerin ¢ogundan bagimsiz oldugunu gostermektedir. Bu sonuclar, gelecekteki saglik profesyonelleri
arasinda esit ve kapsamli yapay zeka hazirligini saglamak i¢in yapilandirilmis ve miifredata dayali yapay zeka
egitimine duyulan ihtiyacin altini ¢izmektedir.

Anahtar Kelimeler: Yapay Zeka, Tibbi Yapay Zeka, Yapay Zeka Egitimi

EXAMINATION OF THE PREPAREDNESS LEVELS FOR MEDICAL ARTIFICIAL
INTELLIGENCE: HEALTH SCIENCES FACULTY STUDENTS

ABSTRACT

Aim: This study aimed to examine the readiness levels of undergraduate students for medical artificial intelligence
and to investigate whether Al readiness differed according to selected demographic characteristics and technology
use patterns. Method: A cross-sectional quantitative design was used. The study was conducted with 196
undergraduate students enrolled in the nutrition and dietetics, social work, and physiotherapy departments of Bitlis
Eren University Faculty of Health Sciences. Data were collected using the Medical Artificial Intelligence
Readiness Scale developed by Karaca et al. (2021), which consists of four sub-dimensions: cognitive, skill,
predictive, and ethical readiness. Descriptive statistics, independent samples t-tests, and Pearson correlation
analyses were performed using SPSS 27. Results: Students showed a moderate to moderately high level of
readiness for artificial intelligence in all four sub-dimensions, with the highest average observed in the skill
dimension. There was no statistically significant difference in Al readiness scores in terms of gender, internet use
for health-related information, Al use status, or purpose of Al use. A significant difference was found only in the
cognitive dimension based on marital status, favoring married students. Correlation analyses revealed moderate to
strong positive relationships across all sub-dimensions, demonstrating a consistent and interconnected readiness
structure. Conclusion: The findings indicate that health sciences students generally exhibit a positive and adequate
level of Al readiness, but that readiness is largely independent of most demographic and use-related variables.
These results underscore the need for structured and curriculum-based Al education to ensure equitable and
comprehensive Al readiness among future healthcare professionals.

Keywords: Artificial Intelligence, Medical Al, Al Training
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Yapay zekadaki (YZ) son gelismeler,
ozellikle ChatGPT gibi tiretken sistemlerin
ortaya ¢ikisi, bireylerin 6grenme, calisma
ve karar verme bicimlerini doniistiirerek
cagdas toplumlar1 yeniden
sekillendirmektedir. YZ  teknolojileri,
hizlandirilmis  teknolojik  gelisim  ve
genisletilmis ger¢ek diinya uygulamalari
yoluyla, insan faaliyetinin Onemli bir
boliimiinii olusturan egitim ve mesleki
uygulamalar1 giderek daha fazla etkiliyor
(1, 2). Uretken YZ'nin hizl1 yayilim, diisiik
teknik  giris  engellerine, sezgisel
araylizlerine ve Tlcretsiz temel erisimine
baglanabilir; bu da ¢esitli kullanici gruplari
arasinda yaygin bir benimsemeyi miimkiin
kilmaktadir. YZ, saglk, ulagim, kamu
yonetimi ve medya dahil olmak {izere
bir¢ok sektorde karar verme i¢in kritik bir
destek mekanizmasi haline geldi (3).

Saglik, YZ entegrasyonunun en dinamik
alanlarindan  biridir. Saghkta YZ
uygulamalar1 genellikle fiziksel ve sanal
sistemler olarak kategorize edilir. Fiziksel
sistemler Oncelikle robotik sistemleri
igerirken, sanal sistemler klinik karar destek
sistemlerini, tibbi goriintii analizini ve dogal
dil isleme araclarin1 kapsamaktadir (4-6).
Yirminci yiizyilin sonlarinda kurulan teorik
temeller {izerine insa edilen makine
O0grenimi, derin Ogrenme ve dogal dil
islemedeki gelismeler, yapay zekanin
karmasik tibbi verileri analiz etme, tanisal
akil yiirtitmeyi destekleme, klinik sonuglari
tahmin etme ve kisisellestirilmis bakimi
kolaylagtirma yetenegini Onemli o6l¢iide
artirmistir (7). Yapay zeka tabanli tibbi
cihazlarin artan diizenleyici onay1 ve
tilkketici odakli yapay zeka araglarinin artan
kullanilabilirligi, yapay zekanin rutin saglik
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hizmetleri uygulamasina entegrasyonunu
daha da vurgulamaktadir (8, 9).

Bu gelismelerin yam sira, yapay zekanin
benimsenmesi 6nemli etik, sosyal ve
egitimsel endiseleri de  beraberinde
getirmektedir. Yapay zeka, tani
dogrulugunu artirmaya, tedavi yollarini
optimize bireysellestirilmis
O0grenme deneyimlerine ve kurumsal
verimliligi artirmaya katkida bulunurken,
algoritmik Onyargi, veri gizliligi, seffaflik

etmeye,

ve hesap verebilirlik ile ilgili kalict riskler,
elestirel bir incelemeyi gerektirmektedir
(10, 11). Buna gore, etkili yapay zeka
kullanimi, islevsel yeterlilikten daha
fazlasin1  gerektirir;  yapay  zekanin
sinirlamalari, etik sonuglart ve toplumsal
sonuglar1 hakkinda bilgilendirilmis bir
anlayis gerektirir (12, 13).

Yapay zekanin saglik sistemlerine basarili
bir sekilde entegrasyonu, nihayetinde saglik
profesyonellerinin yapay zeka araclarinm
anlama, giivenme ve sorumlu bir sekilde
uygulama konusundaki hazirligina baglhdir.
Bununla birlikte, mevcut kanitlar, hem
saglik  profesyonellerinin  hem  de
ogrencilerin genellikle simirli yapay zeka
bilgisine, yetersiz pratik deneyime ve klinik
uygulamada diisiik glivene sahip oldugunu
gostermektedir. Avrupa, Orta Dogu, Gliney
Asya ve Gilineydogu Asya'da yapilan
caligmalar genel olarak yapay zekaya
yonelik olumlu tutumlar1 rapor etse de,
ozellikle diisiik ve orta gelirli ortamlarda,
orgiin egitim ve uygulamali yetkinlikte
stirekli olarak eksiklikler tespit etmektedir
(14).

Bu baglamda, yapay zekdya hazir olma

durumu, bireylerin yapay zeka
teknolojileriyle etkilesim kurma

kapasitesini anlamak i¢in Onemli bir
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kavram olarak ortaya cikmistir. Yapay
zekdya hazir olma durumu, yapay zekayi
anlama, degerlendirme ve etik olarak
kullanmayla ilgili biligsel, tutumsal ve
davranigsal boyutlar1 kapsar ve yalnizca
teknik uzmanliktan ziyade farkindalik ve
istekliligi ~ vurgular  (15).
ogrencileri, profesyonel kariyerleri boyunca
cesitli sorumluluk seviyelerinde yapay zeka
araglartyla karsilasacaklart igin stratejik
olarak 6nemli bir niifusu temsil etmektedir
(16). Ogrencilerin yapay zekiya hazir olma
degerlendirmek,  miifredat

Universite

durumunu
gelistirilmesine katkida bulunabilir, egitim
politikasina yon verebilir ve yapay zekanin
saglik ve egitim sistemlerine kanita dayali
entegrasyonunu destekleyebilir (17-19).

Bu calisma, seg¢ili grubun iiyelerinin tibbi
yapay zeka hazirlik diizeylerini incelemeyi
ve belirlenen demografik 6zellikler ve
teknolojik kullanim modelleri baglaminda
farklilik gosterip gostermedikleri
arastirmay1 amaglamistir.

Arastirmanin Sorusu

Beslenme ve diyetetik, sosyal hizmet ve
fizyoterapi Ogrencilerinin yapay zeka
hazirbulunusluklar1 nasildir?

Beslenme ve diyetetik, sosyal hizmet ve
fizyoterapi Ogrencilerinin yapay zeka

hazirbulunusluk  diizeyleri  demografik
ozellikler acisindan farklilik
gostermektemidir?

Beslenme ve diyetetik, sosyal hizmet ve
fizyoterapi 0grencileri arasinda yapay zeka
biligsel diizeyleri nasildir?

Beslenme ve diyetetik, sosyal hizmet ve
fizyoterapi 0grencileri arasinda yapay zeka
beceri diizeyleri nasildir?
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Beslenme ve diyetetik, sosyal hizmet ve
fizyoterapi 0grencileri arasinda yapay zeka
ongorii diizeyleri nasildir?

Beslenme ve diyetetik, sosyal hizmet ve
fizyoterapi 0grencileri arasinda yapay zeka
etik diizeyleri nasildir?

MATERYAL VE METOD

Bu arastirma, 1 Kasim 2025 ile 20 Aralik
2025 tarihleri arasinda Bitlis Eren
Universitesi Saglik Bilimleri Fakiiltesi'nde
Ogrenim goren beslenme ve diyetetik,
sosyal hizmet ve fizyoterapi Ggrencileri
iizerinde gerceklestirilmistir. Belirtilen bu
boliimlerde 350  Ggrenci  68renim
gormektedir. Orneklem segiminde %95
giiven araligi ve %5 hata pay1 ile evreni
bilinen 6rneklem yontemiyle 184 olarak
hesaplanmistir (20).

Calismada evrenin tamamina ulasilmasi
hedeflenmis, toplam 226  Ogrenciye
ulagilmis  ancak eksik veya hatali
doldurulan formlar ¢ikarildiktan sonra 196
katilime1 verisi ile ¢galisma tamamlanmuistir.

Dabhil edilme kriterleri:

e Bitlis Eren Universitesi Beslenme ve
diyetetik, sosyal hizmet ve fizyoterapi
boliimlerinden birinde 6grenim gormek

e (Caligmaya katilmaya goniillii olmak

e 18 yas lizerinde olmak.

Calismada Karaca vd. (2021) tarafindan
hazirlanan Tibbi Yapay Zeka Hazirlik
Olgegi kullanilmistir  (15). Demografik
Olgek 13 maddeye sahiptir. Tibbi Yapay
Zekd Hazirhik Olgegi, bilissel, beceri,
tahmin ve etik faktorler olmak tizere 4 alt
boyuttan olusan 22 maddeden
olusmaktadir.
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Demografik Olgekte yas, cinsiyet, sif
diizeyi, boliim, gelir diizeyi, yetisme yeri,
medeni durum, baba ve anne egitim
durumu, giinliikk internet kullanma siiresi,
saglik ile ilgili bilgilere ulagsmak ig¢in
interneti kullanma durumu ve ChatGPT
veya benzeri yapay zeka uygulamalarinin
kullanilma durumu ve amaci sorulmustur.

Olgek izni mail yoluyla alinmistir.
Kullanilan olgek, Tiirkcede gelistirilmis
olup yap1 gecerliligi acimlayict (%59.9) ve
dogrulayici (CFI = 0.938) faktor analizi ile
dogrulanmistir. Olgegin  gelistirilme
asamasinda  yikksek i¢  gilivenirlilik
(0=0.877) elde edilmistir.

ISTATIKSEL ANALIZ

Arastirma verilerinin istatistiksel analizi
icin; SPSS 27.0 programiyla tanimlayici
istatistikler maksimum,
ortalama, standart sapma, ortanca vb.)

(minimum,

uygulanmistir.
BULGULAR

Gergeklestirilen giivenirlik analizi
sonucunda Cronbach’s Alpha katsayis1 a =
0.931 olarak hesaplanmis olup, bu deger
Olgegin yliksek diizeyde i¢ tutarliliga sahip
oldugunu gostermektedir. Madde-toplam
korelasyonlarinin 0.478 ile 0.679 arasinda
degistigi ve tiim maddelerin diizeltilmis
madde-toplam  korelasyonlarinin ~ kabul
edilebilir oldugu belirlenmistir. Herhangi
bir maddenin  Ol¢ekten  ¢ikarilmasi
durumunda Cronbach’s Alpha degerinin
0.926-0.930 araliginda degistigi goriilmiis,
bu durum hi¢cbir maddenin 6lgegin
biitiinliigiinli ~ zayiflatmadigin1 ~ ortaya
koymustur. Olgegin toplam puan ortalamasi

71.15 (SS = 15.26) olup, maddeler arasi
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korelasyonlarin pozitif ve orta-yliksek
diizeyde seyretmesi Ol¢egin homojen bir
yapt sergiledigini gostermektedir. Elde
edilen bulgular, 06l¢egin saglik alaninda
yapay zeka yeterliklerine iligkin 6l¢iimlerde
giivenilir bir veri toplama araci olarak
kullanilabilecegini gostermektedir.

Calisma kapsaminda elde edilen veriler
biligsel, beceri, dngorii ve etik boyutlarina
iliskin ~ puanlarin normal  dagilim
varsayimini karsilayip karsilamadigr 196
katilimcr verisi iizerinden incelenmistir.
Carpiklik (skewness) degerleri -0.363 ile -
0.631 arasinda, basiklik (kurtosis) degerleri
ise -0.242 ile 0.629 arasinda degismektedir
(Tablo 1). Bu degerlerin +1 smirlar
icerisinde  yer almasi, dagilimlarin
parametrik testler agisindan kabul edilebilir
diizeyde normalden sapma gosterdigine
isaret etmektedir. Histogram grafiklerinde
dagilimlarin yaklasik ¢an egrisi formuna
yakin oldugu, ancak hafif sola c¢arpiklik
egilimi gosterdigi gézlenmistir. Normal Q-
Q grafikleri incelendiginde noktalarin
referans dogrusu etrafinda yogunlastigi, ug
degerlerde kismi sapmalar bulundugu
belirlenmistir. Bununla beraber
Kolmogorov—Smirnov ve Shapiro—Wilk
testleri tiim degiskenler ic¢in istatistiksel
olarak anlamli bulunmustur (p < 0.05).
Ancak orneklem biiyiikliigliniin (N = 196)
yiksek  olmast nedeniyle normallik
testlerinin kiiciik sapmalara karst duyarh
oldugu bilinmektedir. Bu nedenle grafiksel
incelemeler, carpiklik-basiklik degerleri ve
merkezi  egilim  Olglimleri  birlikte
degerlendirildiginde degiskenlerin
parametrik analizler i¢in yeterli diizeyde
normal dagilim varsayimini karsiladig
sonucuna ulagilmistir.
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Tablo 1. Altboyutlara iliskin Betimsel Istatistikler ve Normallik Gostergeleri

Degisken Ort. SS Carpikhk Basikhik K-Sp S-W p
Bilissel 3.0219 0.765 -0.363 0.025 0.000 0.008
Beceri 3.3980 0.796 -0.631 0.629 0.000 0.000
Ongorii 3.3185 0.897 -0.586 0.055 0.000 0.000
Etik 3.2903 0.974 -0.566 -0.242 0.000 0.000

Sekil 1°’de goriilecegi tlizere biligsel alt
boyutuna ait Q-Q grafiginde veri
noktalarinin  biiyiikk  dlgiide  diyagonal
referans ¢izgisi lizerinde ve c¢evresinde
konumlandig1 goriilmektedir. Alt ve iist
uclarda sinirli sapmalar bulunmakla birlikte
belirgin bir sistematik egrilik
gozlenmemektedir. Bu durum dagilimin
normal dagilima olduk¢a yakin oldugunu
gostermektedir.

Beceri alt boyutuna iliskin Q-Q grafiginde
ozellikle diisiik degerlerde (alt kuyrukta)
referans ¢izgisinden hafif bir ayrisma dikkat
cekmektedir. Bununla birlikte orta ve
yiiksek degerlerde noktalar ¢izgiye paralel
ve yakin konumlanmistir. Bu goriiniim hafif
negatif carpiklikla tutarlidir; ancak sapma
parametrik testleri engelleyecek diizeyde
degildir.

Ongérii alt boyutunda noktalarm biiyiik
cogunlugu referans dogrusu {iizerinde
kiimelenmis olup yalmizca alt kuyrukta
siirlt sapma goriilmektedir. Genel desen
dogrusal bir yap1 sergilemekte ve ciddi bir
normallik ihlali gdstermemektedir.

Etik alt boyutuna ait Q-Q grafiginde ise
noktalar diyagonal ¢izgi boyunca oldukg¢a
dengeli bir dagilim gostermektedir. Ug
degerlerde sapmalar mevcut
olmakla birlikte belirgin bir S-egrisi ya da
sistematik kirilma gozlenmemistir.

minimal

Katihmcilarin Demografik Ozelliklerine
fliskin Bulgular

Arastirmaya katilan
ortanca degeri 21 olup standart sapmasi
2.21’dir. Katilimcilarin %76.5°1 20-23 yas
araligindadir. Orneklemin %84.2’si kadin
(n = 165), %15.8’1 erkektir (n = 31). Stif
diizeyine gore dagilim su sekildedir: ikinci
sinif %30.1; birinci smif %27.6; liglincli
siif  %26.0; dordiincii  simf  %16.3.
Boliimlere gore dagilim incelendiginde
katilimcilarin %44.9’u Fizyoterapi,
%33.7’si Beslenme ve Diyetetik, %21.41

ogrencilerin  yas

Sosyal Hizmet bolimiinde 6grenim
gormektedir.  Gelir  diizeyine  gore
ogrencilerin ~ %57.1’i  0-15000 TL

araliginda gelir beyan etmistir. Yetigme
yerine gore dagilim su sekildedir: ilge
%38.3; il %31.1; kdy %13.3; biiyiiksehir
%13.3; belde %4.1. Medeni durum
agisindan katilimcilarin %98.5°1 bekardir.
Baba egitim diizeyinde ilkokul mezunu
oran1 %29.6, lise mezunu oranmi %20.4 tiir.
Anne  egitim  diizeyinde  okuryazar
olmayanlarin  oranm1  %27.0, ilkokul
mezunlarinin orani %21.9°dur.
Katilimcilarin  %86.7°s1  saglikla  ilgili
bilgilere ulasmak icin internet
kullanmaktadir. ChatGPT veya benzeri
yapay zeka uygulamalarini kullanma orani
%90.8°’dir (n = 178). Kullanim amaci
bakimindan Ogrencilerin  %52.6’s1  6dev
hazirlama, %47.4’4 saghkla ilgili bilgi
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edinme amaciyla bu uygulamalardan
yararlanmaktadir. Giinliik internet kullanim
sliresinin ortanca degeri 5 saat, standart
sapmasi 3.77°dir. Katilimcilarin
demografik 6zelliklerine ait bulgularin 6zeti
Tablo 2’de verilmis olup alt boyutlara
yonelik 6zet Tablo 3’te sunulmustur.

Cinsiyet, Medeni Durum, Internet ve
Yapay Zekd Kullammina Gore Alt
Boyutlara Iliskin Bagimsiz Orneklem
iliskin Bulgular

Biligsel, beceri, ongorii ve etik alt boyut
puanlarinin ¢esitli grup degiskenlerine gore
farklilagip farklilagsmadig1 bagimsiz
orneklem t-testi ile incelenmistir. Cinsiyet
degiskenine gore yapilan analizlerde dort
alt boyutun hicbirinde istatistiksel olarak
anlaml fark bulunmamustir: bilissel (t(194)
=—1.27, p = 0.205), beceri (t(194) = 0.18,
p=0.861), ongorii (t(194) = —0.54, p =
0.592) ve etik (1(194) = —0.20, p = 0.841).
Medeni duruma gore yapilan
karsilagtirmalarda yalmizca biligsel alt
boyutta anlamh fark saptanmustir (t(194) =
2.07, p = 0.040). Evli katilimcilarin biligsel
puan ortalamasi (X = 3.92), bekar
katihmcilarin ortalamasindan (X = 3.01)
yiiksektir. Beceri (t(194) = 0.50, p = 0.620),
ongoril (t(194) = 0.89, p = 0.373) ve etik
(t(194) = -0.32, p = 0.749) boyutlarinda
anlamli fark bulunmamistir. Saglikla ilgili
bilgilere ulasmak i¢in internet kullanimi
degiskenine gbre yapilan analizlerde
biligsel (t(194) = —1.08, p = 0.280), beceri
(t(194) = —0.26, p = 0.799), dngorii (t(194)
=—0.83, p =0.410) ve etik (t(194) =—-0.37,
p =0.711) alt boyutlarinda anlaml1 farklilik
saptanmamistir. ChatGPT veya benzeri
yapay zeka uygulamalarimi kullanma
durumuna gore yapilan karsilastirmalarda
da biligsel (t(194) = —0.40, p = 0.692),
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beceri (t(194) = —0.14, p = 0.887), 6ngdri
(t(194) = 0.16, p = 0.876) ve etik (1(194) =
—0.20, p = 0.845) alt boyutlarinda anlaml1
fark bulunmamigtir. ChatGPT kullanim
amacina gore (saglik bilgisi edinme—6dev
hazirlama) yapilan analizlerde de biligsel
(t(194) =—0.01, p = 0.995), beceri (t(194) =
1.16, p = 0.247), ongorii (t(194) =1.25,p =
0.211) ve etik (t(194) = 0.78, p = 0.435) alt
boyutlarinda istatistiksel olarak anlamli bir
farklilik belirlenmemistir (p > 0.05). Elde
edilen bulgularin  6zeti Tablo 4’te
verilmistir.

Bilissel, Beceri, Ongorii ve Etik Alt
Boyutlar1 Arasindaki Korelasyon Testi
Bulgular:

Tablo 5’te goriilecegi lizere; Biligsel alt
boyut ile beceri alt boyutu arasinda pozitif
ve istatistiksel olarak anlamli bir iliski
bulunmaktadir (r=0.642; p <0.01). Bilissel
alt boyut ile 6ngdrii alt boyutu arasinda
pozitif ve anlaml iliski saptanmistir (r =
0.583; p < 0.01). Bilissel alt boyut ile etik
alt boyutu arasindaki iligki de pozitif ve
anlamlidir (r = 0.431; p < 0.01). Beceri alt
boyutu ile 6ngorii alt boyutu arasinda
pozitif ve anlaml iligki bulunmaktadir (r =
0.686; p < 0.01). Beceri alt boyutu ile etik
alt boyutu arasindaki iliski pozitif ve
anlamlidir (r = 0.588; p < 0.01). Ongorii alt
boyutu ile etik alt boyutu arasinda da pozitif
ve anlamli iligki saptanmistir (r = 0.568; p <
0.01). Tim korelasyon katsayilar1 pozitif
yonli ve 0.01 anlamlilik diizeyinde
istatistiksel olarak anlamlidir.
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Sekil 1. Normal Dagilim Q-Q plot Grafikleri

Bestas ve Okdayan

Normal Q-Q Plot of bilissel_mean

Normal Q-Q Plot of beceri_mean
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Tablo 2. Katilimcilara ait sosyodemografik veriler

Bestas ve Okdayan

Degisken Kategori n %

Cinsiyet Kadmn 165 84.2
Erkek 31 15.8

Simif Diizeyi 1. simif 54 27.6
2. sinif 59  30.1
3. smif 51 260
4. sif 32 16.3

Boliim Fizyoterapi 88 449
Beslenme ve Diyetetik 66 33.7
Sosyal Hizmet 42 214

Gelir Diizeyi 0-15000 TL 112 57.1
15000-22000 TL 41 209
22000-30000 TL 20 10.2
>30000 TL 23 117

Yetisme Yeri Koy 26 13.3
Belde 8 4.1
Ilce 75 383
Il 61  31.1
Biiyiiksehir 26 133

Medeni Durum Bekar 193 98.5
Evli 3 1.5

Baba Egitim Durumu Okuryazar degil 8 4.1
Okuryazar 35 17.9
[lkokul 58 29.6
Ortaokul 36 184
Lise 40 204
Lisans 17 8.7
Lisansiistii 2 1.0

Anne Egitim Durumu Okuryazar degil 53 27.0
Okuryazar 25 12.8
[lkokul 43 219
Ortaokul 30 153
Lise 34 17.3
Lisans 10 5.1
Lisansiistii 1 0.5

Interneti Saghk Bilgisi icin Kullanma Evet 170 86.7
Hayir 26 13.3

Yapay Zeka Kullanimi Evet 178  90.8
Hayir 18 9.2

YZ Kullanim Amaci Odev hazirlama 103 52.6
Saglik bilgisi edinme 93 474

Tablo 3. Alt Boyutlar Betimsel Istatistikler sonuglari

Boyut N Ortalama SS Carpikhk Basiklik

Biligsel 196 3.02 0.77 -0.36 0.03

l:’.-eceri 196 3.40 0.80 -0.63 0.63

Ongorii 196 3.32 0.90 -0.59 0.06

Etik 196 3.29 0.97 -0.57 -0.24
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Tablo 4. Cinsiyet, Medeni Durum, internet ve Yapay Zeka Kullanimma Gére Alt Boyutlara Iliskin Bagimsiz Orneklem t-Testi Sonuglar

Grup Degiskeni Alt N X SS t sd p %95 GA (Fark) Cohen's d
Boyut
Cinsiyet Bilissel 165/31 2.99/3.18 0.77/0.74 -1.272 194 0.205 [-0.49,0.10] -0.249
(Kadin / Erkek) Beceri 165/31 3.40/3.38 0.78 /0.88 0.175 194 0.861 [-0.28, 0.34] 0.034
Ongorii 165/31 3.30/3.40 0.88/1.01 -0.536 194 0.592 [-0.44, 0.25] -0.105
Etik 165/31 3.28/3.32 0.98/0.97 -0.201 194 0.841 [-0.42,0.34] -0.039
Medeni Durum Bilissel 3/193 3.92/3.01 0.27/0.76 2.072 194 0.040* [0.04, 1.78] 1.205
(Evli / Bekar) Beceri 3/193 3.62/3.39 0.54/0.80 0.497 194 0.62 [-0.68, 1.14] 0.289
Ongorii 3/193 3.78/3.31 0.69/0.90 0.894 194 0.373 [-0.56, 1.49] 0.52
Etik 3/193 3.11/3.29 1.02/0.98 -0.32 194 0.749 [-1.30,0.94] -0.186
Saghk Bilgisi I¢in Bilissel 170/26 3.00/3.17 0.77/0.76 -1.082 194 0.28 [-0.49, 0.14] -0.228
Internet Kullanimi
(Kullanan / Beceri 170/26 3.39/3.43 0.80/0.77 -0.255 194 0.799 [-0.37,0.29] -0.054
Kullanmayan)
Ongorii 170/26 3.30/3.45 0.89/0.95 -0.826 194 0.41 [-0.53,0.22] -0.174
Etik 170/26 3.28/3.36 0.98/0.98 -0.371 194 0.711 [-0.48, 0.33] -0.078
ChatGPT veya benzeri Bilissel 178/18 3.01/3.09 0.79/0.53 -0.397 194 0.692 [-0.45, 0.30] -0.098
YZ Uygulama Kullanimi
(Kullanan / Beceri 178/18 3.40/3.42 0.82/0.53 -0.143 194 0.887 [-0.42, 0.36] -0.035
Kullanmayan)
Ongorii 178/18 3.32/3.29 0.91/0.79 0.156 194 0.876 [-0.40, 0.47] 0.039
Etik 178/18 3.29/3.33 0.97/1.03 -0.196 194 0.845 [-0.52, 0.43] -0.049
ChatGPT veya benzeri Biligsel 93/103 3.02/3.02 0.79/0.74 -0.007 194 0.995 [-0.22,0.22] -0,001
YZ Uygulama Kullanim
Amaci
(Bilgi / Odev) Beceri 93/103 3.47/3.34 0.80/0.79 1.16 194 0.247 [-0.09, 0.36] 0.166
Ongorii 93/103 3.40/3.24 0.87/0.91 1.254 194 0.211 [-0.09, 0.41] 0.179
Etik 93/103 3.35/3.24 0.90/1.04 0.783 194 0.435 [-0.17, 0.38] 0.112

Not: X™: Ortalama; SS: Standart Sapma; t: t-testi degeri; sd: Serbestlik derecesi; p: Anlamlilik diizeyi; GA: Giiven Araligi. Tiim degiskenlerde Levene testi p >
0.05 oldugu i¢in varyanslar homojen kabul edilmistir.
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Bestas ve Okdayan

Tablo 5. Bilissel, Beceri, Ongérii ve Etik Alt Boyutlar1 Arasindaki Pearson Korelasyon

Katsayilar1
Degiskenler 1 2 3 4
1. Biligsel 1
2. Beceri 0.642%* 1
3. Ongorii 0.583%* 0.686%* 1
4. Etik 0.431%* 0.588%* 0.568%%* 1

Not. N = 196. p < 0.01 (cift yonli).

TARTISMA

Orneklemin  yas dagilimi  iiniversite
ogrencisi  profiliyle  uyumlu  olup
katilmcilarin - biiyiikk kism1 20-23  yas
aralifinda  yogunlagmaktadir.  Cinsiyet
dagilimi kadin 6grenciler lehine belirgin bir
yogunlasma  gdstermekte, bu durum
orneklemin demografik yapisinda
kadmlarin ~ baskin  oldugunu  ortaya

koymaktadir. Sinif diizeyine gore dagilim
gorece dengeli olmakla birlikte ikinci sinif
ogrencilerinin orani nispeten daha yiiksektir
(21). Boliimler agisindan en yiiksek katilm
Fizyoterapi boliimiinden saglanmistir. Gelir
dagilimi  incelendiginde  Ogrencilerin
yaridan fazlasinin diisiik gelir grubunda yer
aldigi  goriilmektedir.  Yetisme  yeri
bakimindan katilimecilarin agirlikli olarak
ilge ve 1l merkezlerinde
anlasilmaktadir. Medeni durum
degiskeninde bekar oraninin oldukca
yiiksek olmasi, orneklemin yas yapisiyla
tutarlidir.  Ebeveyn egitim  diizeyleri
degerlendirildiginde 6zellikle anne egitim
gorece  diisiik
yogunlastig1 dikkat ¢ekmektedir.

buiytidiigii

diizeyinin seviyelerde

Olgek alt boyutlarindan elde edilen
puanlarin (3,02 ile 3,40 arasi) orta-iist
diizeyde olmasi, dgrencilerin yapay zeka
teknolojilerine yonelik
hazirbulunusluklarinin ve farkindaliklarinin
yiksek oldugunu ortaya koymaktadir. Bu

bulgu, tip fakiiltesi Ogrencilerinin yapay
zekd hazirbulunugluklarinin orta diizeyin
iizerinde oldugunu raporlayan Emir vd.
(2024) ile saglik bilimleri 6grencilerinin
farkindalik ve hazirbulunusluk
seviyelerinin yiiksek oldugunu belirten
Yasar ve ark. (2025) c¢alismalariyla
paralellik gostermektedir (22, 23). Ayrica,
Karacan (2025) tarafindan hemsirelik
Ogrencileri lizerinde yapilan calismada da
ogrencilerin tibbi yapay zekaya yonelik
hazirbulunusluklarinin iyi diizeyde oldugu
vurgulanmstir (24).

Tablo 3’de goriilecegi tlizere alt boyutlara
iligkin ortalama puanlarin 3,02 ile 3,40
arasinda degismesi, katilimcilarin
alanlarda orta-list diizeyde alg1 ve yeterlige
sahip oldugunu gostermektedir. En yiiksek
ortalamanin beceri boyutunda (X = 3.40)
elde edilmesi, uygulamaya yonelik
yetkinlik algisinin diger boyutlara kiyasla
daha giiclii oldugunu diisiindiirmektedir.
Bilissel (X = 3.02), 6ngérii (X = 3.32) ve
etik (X = 3.29) boyutlarmin ortalamalarinin
birbirine gbrece yakin olmasi, bu alanlarda
dengeli bir alg1 dlizeyine isaret etmektedir.

tim

Standart sapma degerlerinin 1’in altinda
olmas1 (0.77-0.97), katilimci puanlarinin
ortalama etrafinda  yogunlastigint  ve
degiskenligin sinirh
gostermektedir.

diizeyde oldugunu
Carpiklik  katsayilarinin
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tim boyutlarda negatif olmasi1 (—0.36 ile
—0.63), puanlarin st degerlere dogru
yigilma  egilimi  gosterdigini  ortaya
koymaktadir. Bununla birlikte carpiklik ve
basiklik degerlerinin =1 sinirlar1 iginde yer
almasi, dagilimlarin yaklasik normal kabul
edilebilecegini gostermektedir.

Olgek boyutlarr incelendiginde en yiiksek
ortalamanin beceri boyutunda (X = 3.40)
olmasi, 6grencilerin bu araclar1 kullanma
konusundaki pratik yetkinliklerine olan
giivenlerini yansitmaktadir. Benzer sekilde,
Verduga-Alcivar ve ark. (2026) tarafindan
Ekvador’da yapilan arastirmada,
Ogrencilerin "davranigsal" ve wuygulama
temelli boyutlarda yiiksek skorlar aldigi
goriilmustir  (21). Biligsel  boyutun
(X=3.02) diger boyutlara gore nispeten
daha diisikk kalmasi, Ogrencilerin yapay
zekanin teknik isleyisi ve teorik altyapisi
konusunda daha fazla egitime ihtiyag
duyabilecegini  diisiindiirmektedir.  Bu
zekayr meslekleri i¢in yararli bulmalaria
ragmen teknik bilgi eksikligi hissettiklerini
belirten Biiylikkaya ve ark. (2023)
caligmasiyla benzerlik tasimaktadir (25).
Etik (X = 3.29) ve ongorii (X = 3.32)
puanlariin yiiksekligi ise 6grencilerin bu
teknolojinin mesleki gelecegi ve etik
sorumluluklar1 konusunda bilingli
olduklarini gostermektedir.

Demografik verilerin 6l¢ek alt boyutlar ile
yapilan t-testi sonuglarina gore, cinsiyet
degiskeninin biligsel, beceri, 6ngorii ve etik
algilar lizerinde anlamli bir etkisinin
bulunmadigint gostermektedir. Kadin ve
erkek katilimcilarin ortalamalart birbirine
oldukga yakin olup (6rnegin biligsel boyutta
2.99 ve 3.18), farklar istatistiksel olarak
anlamh degildir (p>0.05). Bu durum, séz

Bestas ve Okdayan

konusu alg1 ve yeterliklerin cinsiyetten
bagimsiz  olarak  benzer diizeylerde
oldugunu diistindiirmektedir.

Calismamizda cinsiyetin  yapay zeka
okuryazarlig1 ve hazirbulunuslugu tizerinde
anlamli bir fark yaratmadigr (p > 0.05)
saptanmistir. Bu bulgu, Verduga-Alcivar ve
ark. (2026) ile Uysal Yal¢in ve Solhan
(2025) caligmalarinin
tamamen oOrtiismektedir (21, 26). Ote
yandan, Catman ve ark. (2025) yaptiklari

sonuglariyla

calismada erkek Ogrencilerin yapay zeka
teknolojilerine daha fazla ilgi duydugunu,
ancak genel teknolojik yeterlilikte kadin
Ogrencilerin de yiliksek puanlar aldigini
belirterek, cinsiyetin her zaman belirleyici
bir faktor olmadigini vurgulamiglardir (27).

Medeni durum degiskeninde yalnizca
biligsel alt  boyutta
bulunmustur (p=0.040). Evli katilimcilarin
ortalamasimin (3.92) bekarlara gore daha
yliksek olmas1 dikkat c¢ekicidir. Ancak
orneklemde evli birey sayisinin oldukca
sinirli1 olmast (toplam 6rneklemin %1.5°1)
bu farkin genellenebilirligini
kisitlamaktadir. Diger alt boyutlarda
anlamhi farklihk goriilmemesi, medeni
durumun genel olarak belirleyici bir
degisken olmadigini gostermektedir.

anlamli  fark

Saglik bilgisi i¢in internet kullanimi ve
ChatGPT kullanimi1 degiskenlerine gore
higbir alt boyutta anlamli1 fark bulunmamast
(tim p degerleri > 0.05), dijital araclara
erisim ya da kullanim durumunun tek
basina bilissel, beceri, ongdri ve etk
algilar farklilagtirmadigini ortaya
koymaktadir. Benzer bi¢gimde, yapay zeka
kullanim amacina gore gruplar arasinda da
anlamli fark bulunmamasi, bu araglarin
hangi amagla kullanildigindan bagimsiz
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olarak algi diizeylerinin benzer seyrettigini
gostermektedir.

Katilimcilarin  saglik bilgisine erisimde
interneti ve ChatGPT gibi yapay zeka
araclarim1  yogun  olarak  kullandig1
gorilmistir. Catman ve ark. (2025),
iniversite  dgrencilerinin  yapay  zeka
teknolojilerini  akademik ve  kisisel
amagclarla siklikla kullandigin1 ve kullanim
sikliginin 6grencinin akademik bagarisi ve
ilgisiyle iligkili oldugunu saptamistir (27).
Calismamizda yapay zekd kullanim
amacina gore anlamli bir fark bulunmamasi,
bu teknolojinin artik 6grencilerin giinliik ve
akademik yasamlarinin ayrilmaz, homojen
bir pargasi haline geldigini gostermektedir.
Bu durum, Cankaya ve Filiz (2025)’in
hastane Oncesi saglik calisanlarinda dijital
araglara olan asinaligin hazirbulunuslugu
artirdii ~ yOniindeki
desteklenebilir (28).

tespitiyle de

Elde edilen korelasyon katsayilari, dort alt
boyut arasinda orta ve yiiksek diizeyde
pozitif iligkiler
gostermektedir. En yiiksek iligki beceri ile

bulundugunu

ongori alt boyutlar1 arasinda gézlenmistir (r
= 0.686). Bu deger, iki degisken arasinda
gicli  bir birlikte degisim oldugunu
gostermektedir. Benzer bi¢cimde bilissel ile
beceri arasindaki iliski de yiiksek
diizeydedir (r = 0.642).

Biligsel alt boyutun 6ngorii (r = 0.583) ve
etik (r = 0.431) boyutlariyla olan iligkileri
orta diizeyde pozitif iligskilere isaret
etmektedir. Ozellikle bilissel ile etik
arasindaki iliskinin digerlerine kiyasla daha
diisiik olmast (r = 0.431), bu iki yapinin
iliskili olmakla birlikte gorece daha
bagimsiz yonler tasiyabilecegini
diistindiirmektedir.

Bestas ve Okdayan

Genel olarak tiim alt boyutlar arasinda p <
0.01 diizeyinde anlamli iliskiler bulunmast,
s6z konusu yapilarin birbirini tamamlayan
ve birlikte artig gosteren Ozellikler
sergiledigini ortaya koymaktadir.
Korelasyon katsayilarmin 0.70’in altinda
kalmasi ise degiskenler arasinda ¢ok yliksek
diizeyde bir ortiisme olmadigini, dolayisiyla
her alt boyutun ayirt edici bir katki
sundugunu gostermektedir. Bu durum,
Olcegin  hem biitliinclil bir kuramsal
cergeveye dayandigini hem de alt boyutlar
diizeyinde ayrisabilir bir yapiya sahip
oldugunu desteklemektedir.

Calismada elde edilen korelasyon sonuglari,
biligsel, beceri, ongdrii ve etik algilarin
birbirini giiclii bir sekilde destekledigini (r
= 0.431 ile 0.686 arasi) kanitlamaktadir.
Ozellikle beceri ve dngorii arasindaki giiclii
ilisgki (r = 0.686), yapay zekd kullanim
becerisine sahip olan &grencilerin  bu
teknolojinin gelecekteki potansiyelini daha
iyi kavradiklarin1 gdstermektedir. Saberi ve
ark. (2026) tarafindan Guilan Universitesi
tip 6grencileri lizerinde yapilan ¢aligmada
da hazirbulunuglugun farkl alt boyutlarinin
birbirleriyle pozitif iliskili oldugu ve
teknolojiyi  kabullenme siirecinde bu
boyutlarin bir biitiin olarak
degerlendirilmesi  gerektigi  sonucuna
varilmistir  (29). Etik boyutun biligsel
boyutla digerlerine goére daha diisiik
korelasyon gostermesi, etik farkindaligin
sadece teknik bilgiyle degil, ayn1 zamanda
profesyonel degerler ve tutumlarla da
sekillendigini ortaya koyan Uysal Yal¢in ve
Solhan (2025) verileriyle uyumlu bir tablo
sunmaktadir (26).

Universite grencilerinin yapay zekaya
yonelik olumlu bir tutuma ve yeterli
hazirbulunusluk seviyesine sahip oldugunu,
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ancak teorik/bilissel altyapinin
giiclendirilmesi gerektigini gostermektedir.
Literatiirde de vurgulandig iizere (22, 23),
gelecegin saglik profesyonelleri olacak
ogrencilerin egitim miifredatlarina yapay
zekanin etik ve teknik boyutlarinin dahil
edilmesi, bu teknolojilerin glivenli ve etkin
kullanim1 i¢in kritik neme sahiptir.

SONUC

Bitlis Eren Universitesi Saglik Bilimleri
Fakiiltesi 6grencilerinin tibbi yapay zeka
(YZ) hazirhik diizeylerini inceleyen bu
aragtirma sonucunda, Ogrencilerin genel
hazirlik diizeylerinin orta ve orta-iist
seviyede oldugu saptanmistir. Elde edilen
bulgular, literatiirdeki benzer 6rneklemlerle
(23, 29) paralellik gostermekle birlikte,
calisgmaya 0zgli su temel c¢ikarimlara
ulasilmstir:

Arastirmada en yiiksek ortalamanin
"beceri" boyutunda, en diisliik ortalamanin
ise "biligsel" boyutunda saptanmis olmast;
ogrencilerin  YZ araclarin1  kullanma
konusundaki pratik 6zgiivenlerinin yiiksek
oldugunu, ancak bu teknolojilerin teorik
temelleri ve algoritmik yapilar1 konusunda
akademik bir bilgi boslugu yasadiklarini
ortaya koymaktadir.

Cinsiyet, saglik bilgisi i¢in internet
kullanimi ve YZ kullannm durumu gibi
degiskenlerin hazirlik puanlar tizerinde
anlamli bir fark yaratmamasi, Srneklem
grubundaki  "dijital yerli" profilinin
teknolojik algi agisindan homojen bir yap1
sergiledigini gostermektedir. Bu durum, YZ
egitimlerinin cinsiyet veya kisisel kullanim
aliskanliklarindan bagimsiz olarak genel bir
gereklilik oldugunu kanitlamaktadir.

Bestas ve Okdayan

Calismanin 6zgiin bir bulgusu olarak, evli
ogrencilerin biligsel hazirlik diizeylerinin
bekar Ogrencilere gore anlamli derecede
yiiksek oldugu saptanmistir. Bu durum,
yasam deneyimi ve sorumluluk diizeyindeki
farkliliklarin teknolojik farkindalik
iizerindeki etkisini isaret etmekle birlikte,
daha genis Orneklemlerle desteklenmesi
gereken  spesifik  bir alan  olarak
kaydedilmistir.

Ogrencilerin yapay zekdy1 akademik veya
kisisel amacgla kullanmalarmin hazirhik
diizeylerini etkilememesi, YZ araglariyla
kurulan ylizeysel etkilesimin profesyonel
tibbi YZ yetkinligine otomatik olarak
doniismedigini gostermektedir.

ONERILER

Saglik Bilimleri Fakiiltesi biinyesindeki
boliimler icin (Beslenme ve Diyetetik,
Fizyoterapi, Sosyal Hizmet), YZ’nin sadece
kullanimina degil, teorik yapisina ve tibbi
veri isleme mantigina odaklanan "biligsel"
temelli ders icerikleri miifredata
eklenmelidir. Korelasyon analizlerinde
saptanan beceri-etik iliskisinden hareketle,
Ogrencilerin yiiksek teknik 6zgiivenlerini
(beceri) profesyonel sorumluluga
donitistiirecek "Saglikta Yapay Zeka Etigi"
seminerleri diizenlenmelidir.

Ogrencilerin beceri odakli yatkinliklarini
pekistirmek amaciyla, klinik karar destek
sistemlerini iceren uygulama
laboratuvarlar1 ve simiilasyon egitimleri
yayginlagtirilmalidir. Medeni durum gibi

demografik faktorlerin biligsel
hazirbulunusluk tizerindeki etkisini
derinlemesine anlamak  icin  nitel

arastirmalar planlanmal1 ve 6rneklem farkl
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iiniversiteleri kapsayacak sekilde
genisletilmelidir.
SINIRLILIKLAR

Bu calisma belirli bir siire zarfinda bir
saglik bilimleri fakiiltesi
Beslenme ve diyetetik, sosyal hizmet ve
fizyoterapi boliimlerinde egitim goren ve
caligmaya katilm  saglayan
ogrencilerden elde edilen verilerle sinirlidir.
Bu nedenle calisma bulgulari
genellestirilemez.

universitenin

goniillii
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Fikir: MB; Tasarim: MB; Kaynaklar: MB,
SO; Veri Toplama ve Isleme: MB, SO;
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Makale Yazimi: MB; Elestirel Inceleme:
SO.
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ABSTRACT

Background: Preventive oral care is crucial for reducing the risk of oral diseases and promoting overall health.
However, in Turkey, preventive care services have not yet reached the desired level and studies on the impact of
health beliefs, trust, and dental anxiety on preventive dental attendance intentions and behaviors remains limited.
Aim: This study examined the factors influencing individuals' behaviors in seeking preventive care, using a model
that integrated the Theory of Planned Behavior (TPB), Health Belief Model (HBM), anxiety, and trust. Method:
The study employed a cross-sectional design, and data were collected through a survey from 523 participants in
Ankara. Data were analyzed using partial least squares structural equation modeling, including reliability and
validity assessment, bootstrapping for hypothesis testing, mediation analysis, and predictive assessment. Results:
The findings showed that HBM constructs (except barriers), TPB constructs (except perceived behavioral control
[PBC]), and anxiety predicted intention, while PBC, trust, and anxiety predicted behavior. Trust is negatively
associated with anxiety and HBM barriers, while being positively associated with all other HBM and TPB
constructs, including dental attendance, but shows no significant association with intention. Accordingly, anxiety
and all TPB and HBM constructs (except PBC and barriers) fully mediated the relationship between trust and
intention, whereas anxiety and PBC partially mediated the relationship between trust and behavior. Conclusion:
This research provides valuable insights for oral healthcare providers to design targeted prevention and education
initiatives, addressing various challenges like dental anxiety and trust that may hinder seeking preventive care.
Keywords: Preventive oral care, Dental attendance, Dental anxiety, Planned behavior theory, Health belief model,
Trust

KORUYUCU AGIZ SAGLIGI DAVRANISLARINI ETKILEYEN FAKTORLER:
PLANLANMIS DAVRANIS TEORISi VE SAGLIK iINANC MODELi UYGULAMASI
0z
Giris: Koruyucu agi1z saglhigi bakimi, agiz hastaliklar riskinin azaltilmasinda ve genel sagligin desteklenmesinde
6nemli bir rol oynamaktadir. Ancak Tiirkiye’de koruyucu dis hekimligi hizmetleri heniiz istenilen diizeyde degildir
ve saglik inanglari, giiven ve dis hekimi kaygisinin koruyucu davranislar iizerindeki birlikte etkilerine dair
calismalar smirhdir. Amag: Bu calisma, Planhi Davranis Teorisi (PDT), Saglik inang Modeli (SIM), kayg1 ve
giiven degiskenlerini biitiinciil bir ¢ergevede birlestirerek bireylerin koruyucu bakim davraniglarini etkileyen
faktorleri incelemektedir. Yontem: Arastirmada kesitsel bir yontem kullanilmis ve Ankara’da 523 katilimcidan
anket yoluyla veri toplanmistir. Veriler, giivenilirlik ve gegerlilik degerlendirmeleri, hipotez testi igin 6nyiikleme,
aracilik analizi ve tahmin degerlendirmesini igeren kismi en kiigiik kareler yapisal esitlik modellemesi kullanilarak
analiz edilmistir. Bulgular: Bulgular, algilanan engeller diginda tiim SIM bilesenlerinin, algilanan davranigsal
kontrol (ADK) hari¢ tiim PDT bilesenlerinin ve kaygmin koruyucu bakim niyetini anlamli sekilde etkiledigini
gostermektedir. Koruyucu davranis ise ADK, giiven ve kaygi degiskenlerinden anlamli bigimde etkilendigi
belirlenmistir. Giiven, kaygi ve algilanan engellerle negatif; koruyucu dis hekimi ziyareti dahil olmak iizere PDT
ve SIM’e ait diger tiim bilesenlerle ise pozitif yonde iliskili oldugu goriilmiistiir. Bununla birlikte giiven, koruyucu
bakim niyetiyle dogrudan anlamli bir iliski gdstermemektedir. Aracilik analizleri, kaygi ile birlikte PDT ve SIM
bilesenlerinin (ADK ve engeller hari¢) giiven ile niyet arasindaki iliskiyi tam aracilik yoluyla agikladigini
gostermektedir. Ayrica, kaygi ve ADK giiven ile davramig arasindaki iliskide kismi aracilik rolii {istlendigi
belirlenmistir. Sonu¢: Bu arastirma, koruyucu agiz sagligi hizmeti sunucularina, bireylerin koruyucu bakim
arayigini engelleyebilecek dis kaygisi ve giiven gibi ¢esitli zorluklari ele alarak hedefe yonelik koruyucu ve egitici

girisimler tasarlamalari i¢in degerli bilgiler sunmaktadir.
Anahtar Kelimeler: Koruyucu agiz sagligi bakimi, Dis hekimine basvuru davranisi, Dis hekimi kaygisi, Planh
davranis teorisi, Saglik inang modeli, Giiven
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INTRODUCTION

Preventive oral care involves all measures
aimed at avoiding oral diseases and
maintaining optimal oral health (1).
Common oral issues such as tooth decay (2,
3), periodontal diseases (4), and oral
cancers (5) can be effectively managed
through preventive measures, leading to
improved prognosis and reduced treatment
costs. Preventive dental care includes self-
care practices like twice-daily brushing,
flossing, and using mouthwash, which help
remove plaque, bacteria, and food particles,
reducing the risk of dental -caries,
periodontal disease, and halitosis (2, 3). It
also encompasses professional care through
regular dental check-ups, where oral
healthcare professionals detect and address
oral diseases early, preserving healthy teeth
and gums and minimizing the likelihood of
tooth loss and extensive treatments (1, 2).
Preventive care not only reduces the
likelihood of systemic health conditions
such as cardiovascular and liver diseases,
diabetes, and  respiratory
infections, but it lowers the risk of
pregnancy complications and the initiation
and progression of Alzheimer's disease (4,
5).

Previous research has shown that

cancers,

preventive oral care services in Turkey are
insufficient and require  significant
improvements to better protect and promote
oral health (6, 7). According to the latest
WHO data, oral cancer deaths in Turkey
reached 1,330, constituting 0.33% of total
deaths and the age-adjusted death rate is
1.48 per 100,000 of the population, ranking
Turkey #163 globally in 2023. The report
also states that oral cancer is the 16th most
common cause of death-related cancer in
Turkey (8). The prognosis for oral cancer
treatment is closely linked to early detection
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and intervention (5). Moreover, without
prevention or  early  intervention,
periodontitis or periodontal diseases can
progressively cause severe deterioration of
the alveolar bone and oral tissues,
ultimately leading to tooth loss and
contributing to several systemic diseases
(4). A recent study of 11,091 participants
revealed a high prevalence of dental caries
(76.5%) among Turkish children and adults,
with low dental visit frequency being a
contributing factor. This study also found
lower caries prevalence in urban areas,
emphasizing the need to enhance preventive
oral health programs, maintain disease
surveillance, and develop national oral
health targets tailored to Turkey's needs,
resources, and structure (7). For instance, in
restorative  dentistry, preventive care
promotes the early identification and
treatment of dental caries before it reaches
the dentin, which would otherwise
necessitate more invasive and costly
procedures involving the pulp (3). Thus,
early detection and regular oral surveillance
through preventive care are crucial for
effective treatment and improved survival
rates (2, 4, 5).

Though previous research (9-11) has
examined dental attendance, preventive
attendance has been largely overlooked,
limiting understanding of these behaviors
despite their public health importance,
especially in Turkey. This has led to a
limited understanding of preventive care
behaviors and a notable gap in the literature.
This study aims to address these gaps by
examining oral health behaviors and beliefs
about preventive care in Turkey, focusing
on the roles of trust and dental anxiety in
influencing regular preventive dental
attendance. To achieve this, it integrates the
Health Belief Model (HBM) and the Theory
of Planned Behavior (TPB), combining
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their strengths to overcome their individual
limitations.  Although prior research
supports HBM—-TPB integration (12), this
combined framework has not yet been
tested in the context of oral healthcare, nor
widely discussed among dental patients. By
incorporating trust and dental anxiety into
this integrated model, the study proposes a
more comprehensive framework (Figure 1)
and applies it in a novel context that, to the
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best of our knowledge, has not been
previously  explored. This research
contributes theoretically by advancing the
combined use of HBM and TPB with
additional psychological constructs. It also
offers practical insights to help healthcare
providers and policymakers design targeted
interventions that promote preventive
behaviors and improve community oral
health.

H9
Intention
Wil
W16 _»  Perceived barriers W3 .
W7y Perceived bencfits Wi \
8
Trust L Perceived severity W13
H19 : —
~ Perceived suscepfibility i
; z
W
e ,
A - W
Ky | Attitude
! 3
A N| Subjective norms
|
Perceived behavioral H4 Behavior
&‘fp l control
\ v T i v - \'\?‘1
‘o) H10
Dental anxiety
Figure 1. The research framework
Theoretical background and factors influencing individuals' behaviors
hypotheses (13). Unlike HBM, which primarily focuses
TPB on individuals' health beliefs, the TPB

Introduced as the Theory of Reasoned
Action and later extended to TPB with the
addition of perceived behavioral control
(PBC), the TPB provides a comprehensive
framework for understanding the cognitive

incorporates three key constructs—attitude,
subjective norms, and PBC that influence
both intention and behavior. Attitude
represents a person’s favorable
unfavorable evaluation of a behavior,

or
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subjective norms reflect the social pressures
perceived from others, and PBC indicates
the degree to which individuals feel capable
of performing the behavior (13).

According to the TPB, positive attitudes
toward the benefits of dental visits, social
norms supporting dental care, and
perceptions of control over dental
attendance are likely to increase individuals'
intentions to seek preventive care.
Empirical evidence also supports that
attitude, subjective norms and PBC
influence intention (12, 14, 15), and that
PBC and intention influence behavior (16,
17). Thus, it is argued that:

H1: Attitude positively associates with
intention.

H2: Subjective norms positively associate
with intention.
H3: PBC positively associates with
intention.

H4: PBC positively associates with
attendance.

HS: Intention positively associates with
attendance.

TPB and trust

Trust in healthcare is defined as the belief in
a provider's competence, benevolence, and
integrity (18). Positive patient-dentist
interactions, clear communication, and the
dentist's ability to create a comfortable and
safe environment significantly contribute to
trust, which enhances patient engagement
with preventive care (19). Trust reduces
pain and anxiety perceptions, improves
patient satisfaction, and leads to better
treatment outcomes (11, 20).

Servidio et al. (14) explored the role of trust
in health authorities concerning preventive
behaviors like COVID-19 vaccination, and
revealed that trust significantly influenced
all of TPB constructs. In addition, these
relationships align with findings from other
fields, where individuals with higher trust
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are more likely to adhere to subjective
norms, develop positive attitudes, and
perceive greater control over their
behaviors, leading to stronger intentions
and subsequent actions (16, 17). Therefore,
it is assumed that:

H6: Trust positively associates with
attitude.

H7: Trust positively associates with
subjective norms.

H8: Trust positively associates with PBC.
A lack of trust, often stemming from
negative past experiences, or
communication  issues, significantly
predicts avoidance of dental visits (10, 11).
Individuals with low trust in dentists are far
more likely to avoid visits compared to
those with high trust (19). Patients who trust
their dentists are also more likely to follow
their professional advice, schedule regular
check-ups, and undergo recommended
treatments (20). In contrast, individuals
with dental distrust are less likely to have
visited a dentist within the past year and are
more likely to report their oral health as fair
or poor (21). Evidence from other domains
also shows that trust predicts intention, as
demonstrated by Liu et al. (22) and
Alzahrani (23), who examined acceptance
of fully automated driving and COVID-19
vaccination intention, respectively. Thus, it
is proposed that:

H9: Trust positively associates with
intention.

H10: Trust positively associates with
attendance.

TPB mediating role

The relationship between trust and
preventive behaviors, particularly in the
context of COVID-19 vaccinations, has
been explored by Servidio et al. (14). Their
research highlighted trust in health
authorities as a foundational element
influencing subjective norms, attitudes, and
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PBC toward the vaccine, which fully
mediated the relationship between trust and
vaccination uptake. Research on the
adoption of new technologies has similarly
supported the indirect effect of trust on
intention, mediated through TPB constructs
(17). Hence, it is concluded that:

Hl11a: Attitude mediates the relationship
between trust and intention.

H11b: Subjective norms mediate the
relationship between trust and intention.
Hllc: PBC mediates the relationship
between trust and intention.

H11d: PBC mediates the relationship
between trust and attendance.

HBM

HBM, developed by Hochbaum in 1952 and
further refined by a group of social
psychologists in the 1950s, is a
psychological framework that aims to
explain why individuals engage or fail to
engage in preventive health behaviors.
Initially applied to public health initiatives,
such as disease screenings, the HBM
emphasizes the role of individual
perceptions in shaping health behaviors
(24). According to this model, people’s
decisions to adopt preventive health
measures are influenced by four key
constructs:  perceived  susceptibility,
perceived severity, perceived benefits, and
perceived barriers.

In the context of dental health, HBM
suggests that individuals who understand
the benefits of regular dental attendance,
such as the early detection of oral diseases
or cancer, are more likely to intend to attend
dental  appointments. In  contrast,
individuals who perceive significant
barriers, such as high costs or long waiting
times, may be discouraged from seeking
care (6, 24). In Turkey, factors like a
shortage of dentists, insufficient public
awareness, and high out-of-pocket costs
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have a considerable impact on individuals'
decisions regarding preventive oral health
practices (1, 6). Furthermore, perceived
threat or risk—comprising susceptibility
and severity—serves as a significant
deterrent by influencing motivation to
engage in regular dental visits aimed at
mitigating the risk of oral diseases. Thus,
susceptibility describes the extent to which
an individual believes they are at risk of
developing an oral disease, while severity
refers to their perception of how serious the
resulting consequences could be (24).
Empirical research supports the
applicability of HBM, particularly in
disease prevention and health promotion,
where its constructs have been shown to
significantly predict intentions (12, 23, 25,
26). Previous research demonstrates that
perceived benefits, such as the protection
offered by vaccines, are strongly linked to
intentions, with individuals more likely to
engage when they perceive clear benefits
(27). Barriers, severity and susceptibility
have also been identified as significant
predictors of intention in various contexts,
such as vaccination uptake, the adoption of
new technologies, and adherence to
preventive measures during health crises
(15,22, 25). Thus, the following hypotheses
are proposed:

H12: Barriers negatively associates with
intention.

H13: Benefits positively associates with
intention.

H14: Severity positively associates with
intention.

H15: Susceptibility positively associates
with intention.

HBM and trust

Alzahrani (23) underscored the critical role
of trust in shaping health-related behaviors
and beliefs, noting that trust is associated
with higher perceived benefits and lower
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perceived barriers, which predict greater
vaccine uptake. In the context of
willingness to vaccinate against COVID-
19, Suess et al. (27) found that trust
positively impacts perceived susceptibility;
Goren et al. (25) also demonstrated that
trust enhance perceived benefits and reduce
barriers, while Liu et al. (22) emphasized
how trust improves individuals' perception
of benefits and alleviates concerns about
risks. Therefore, it is assumed that:

H16: Trust negatively associates with
barriers.

H17: Trust positively associates with
benefits.

H18: Trust positively associates with
severity.

H19: Trust positively associates with
susceptibility.

HBM mediating role

Trust indirectly contributes to the
willingness to take preventive measures,
such as vaccination, by shaping HBM
constructs (27). Alzahrani (23) highlighted
that trust directly influences vaccination
intention, with this relationship mediated by
perceived benefits, barriers, and risks, as
trust is linked to higher perceived benefits
and risk, lower perceived barriers, and
greater vaccine uptake. Goren et al. (25)
revealed that trust indirectly influences
preventive compliance intentions by
affecting the perceived benefits and barriers
associated with health behaviors. Research
in other fields also supports this mediating
effect, showing that trust enhances
perceived benefits while reducing concerns
about risks (22). Thus, it is argued that:
H20a: Barriers mediates the relationship
between trust and intention.

H20b: Benefits mediates the relationship
between trust and intention.

H20c: Severity mediates the relationship
between trust and intention.
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H20a:  Susceptibility = mediates  the
relationship between trust and intention.
Dental anxiety

Dental anxiety, defined as fear or
discomfort during dental procedures,
consistently hinders rational decision-
making regarding oral health (28). Factors
contributing to anxiety include negative
interactions with dental professionals,
feelings of helplessness, and anticipation of
pain, often leading individuals to delay or
avoid dental visits entirely. Additional
contributors, such as the sight and feel of
dental instruments, evoke heightened
anxiety levels and are significant predictors
of fear during dental procedures (29). This
anxiety manifests before, during, or after
treatments, triggering physiological
responses such as increased heart rate,
blood pressure, and respiratory rate (28).
Dental anxiety is a strong predictor of dental
avoidance, as individuals with higher
anxiety levels are more likely to avoid
visiting the dentist, even when treatment is
needed. This is due to anticipatory fear of
pain, discomfort, or invasive procedures,
perpetuating a cycle of neglect and
worsening oral health (19). Adults with
high dental anxiety reported poorer oral,
mental, and overall health and had longer
intervals since their last dental visit (21).
Higher levels of anxiety are associated with
less favorable dental service utilization,
with irregular and non-attenders most
frequently reporting high anxiety (10, 11).
In Turkey, dental anxiety correlates with
lower dental attendance rates, an increased
number of missing teeth, a higher frequency
of  postponed  appointments,  and
significantly poorer self-care habits (30).
Individuals with anxiety are more likely to
suffer from higher rates of oral diseases and
exhibit irregular dental visits, ultimately
leading to a poorer oral health-related
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quality of life (29). Hence, it is assumed
that:

H21: Anxiety negatively associates with
intention.

H22: Anxiety negatively associates with
attendance.

The patient-dentist interaction should be
characterized by empathy, warmth, and
respect, as these qualities foster trust, a
sense  of  security, and  mutual
participation—elements  essential ~ for
managing dental fear and achieving
successful treatment outcomes (31).
Patients with high dental fear are
cognitively vulnerable, more sensitive to
communication, and prone to
misunderstandings, @ and  catastrophic
thoughts, which hinder their ability to cope
with dental care (29, 31). Distrust in the
dentist-patient  relationship ~ amplifies
misunderstandings and fear, while trust-
filled, empathic interactions improve a
fearful patient’s ability to cope with
treatment and reduce avoidance behavior
(31). Individuals with lower trust in their
dentist are more likely to report negative
treatment including
discomfort, embarrassment, personal issues
with the practitioner or anxiety (20). Dental
anxiety is strongly linked to low levels of

experiences,

trust in dentists, often stemming from
negative experiences like discomfort during
treatment, embarrassment, or  poor
communication (11). Leading to the
following hypothesis:

H23: Trust negatively associates with
anxiety.

Dental anxiety mediating role

Individuals with low trust in their dentist are
more likely to experience heightened
anxiety, manifesting as fear, discomfort,
and physiological responses that ultimately
deter them from seeking timely care (28,
31). Negative interactions with dental
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professionals, feelings of helplessness, and
anticipatory fear further aggravate dental
anxiety, leading to avoidance behaviors and
irregular dental visits (19, 29). Trust-filled
and empathetic patient-dentist interactions
have been shown to alleviate anxiety by
fostering security and mutual participation
in care, thereby reducing avoidance and
improving attendance (11, 31). Based on
this empirical evidence and logical
argumentation, it is proposed that:

H24a: Anxiety mediates the relationship
between trust and intention.
H24b: Anxiety mediates the relationship
between trust and attendance.

METHOD

Research design and procedure

The study employs a quantitative, cross-
sectional survey design using a self-
administered  questionnaire and a
convenience  sampling.  The  target
population consists of individuals aged 18-
64, as they are typically responsible for their
own dental health. This will help
understanding of preventive care behaviors
within the working-age population, as
recommended by previous reports (1, 5).
According to the Turkish Statistical
Institute, Ankara has a total population of
5,864,049 residents (32). Using this
estimated number, a sample size calculation
was conducted with a 5% margin of error
and a 95% confidence level, resulting in a
recommended sample size of approximately
384 adults. To mitigate potential
complications, 523
collected and used for the analysis (33).
Data collection was conducted through
various social media platforms using

responsces WwEre

Google Forms after obtaining approval
from the Ethics Board of Atilim University
(Approval  No.:  E-59394181-604.01-
96735). The gathered data were analyzed
using IBM SPSS Statistics version 20 and
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SmartPLS 4 (34). Partial Least Squares
Structural Equation Modeling (PLS-SEM)
was chosen because it is widely used in
social sciences and is a causal-predictive
modeling approach that explains underlying
causes and predicts future behavior (35).
Additionally, PLS-SEM is well-suited for
managing complex relationships involving
multiple items, mediators, and latent
variables, as in this research model (36).
Common method bias (CMB) is a major
concern in cross-sectional research because
data for both independent and dependent
variables are collected using the same
method, as in this study. This bias can
inflate observed relationships. Therefore, a
full collinearity test was performed, and all
variance inflation factor (VIF) values were
below 3.3 (37). These results indicate that
CMB is not a significant concern in this
study.

Measures

To test the research hypotheses, a Google
Form questionnaire with five parts was
developed. The first part focused on the
demographic data of the participants. The
second part included HBM measures
adapted following the original scale
guidelines established by (38).
Susceptibility (4 items), benefits (3 items),
and seriousness (3 items) were adapted
from Tsunematsu et al. (26), while barriers
were assessed with five items adapted from
Chen et al. (39).

The third part covered the TPB constructs,
with items adapted from Astrem et al. (9)
and measured following Ajzen's (13)
guidelines. Behavior was assessed with one
question on the frequency of dental visits,
offering four response options ranging from
"twice a year or more" to "less often than
every two years." Intention was measured
with two items, attitude with four items,
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subjective norms with three items, and PBC
with two items.

The fourth part included the Trust in Dentist
scale, adopted from Armfield et al. (20),
which consists of 11 items originally
derived from a trust scale developed for the
medical profession by Hall et al. (18). All
items for the HBM, TPB, and Trust in
Dentist measures were rated on a 5-point
scale, ranging from 1 (strongly disagree) to
5 (strongly agree). These measures were
translated into Turkish using a forward-
backward method (40). The translated
measures were reviewed by three experts
and pilot-tested with 10 postgraduate
students to ensure face and content validity.
No further modifications were required.
The fifth part assessed dental anxiety using
five items adopted from the Modified
Dental Anxiety Scale, originally developed
by Humphris et al. (41). These items were
rated on a 5-point Likert scale, ranging from
"not anxious" to "extremely anxious." The
scale was previously validated in the
Turkish context by llgliy et al. (42) and
Tunc et al. (43).

Respondents’ profile

Table 1 shows that most participants were
female (66.0%), while the age distribution
showed a concentration in younger age
groups, with 30.6% aged 18-24 and 32.5%
aged 25-34. Regarding marital status,
74.0% were single, and nearly half of the
participants (49.5%) had an undergraduate
degree. The majority reported incomes
between $700-$1,430 (41.1%) or $1,430—
$2,060 (36.9%). Most participants did not
smoke or use tobacco products (73.2%), and
a significant portion had not visited a dentist
for more than two years (28.5%). The
primary reasons for last dental visits were
treatment for pain or discomfort (45.7%),
while oral hygiene habits varied, with
46.1% practicing good hygiene often.
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63.3% of respondents reported having no

previous traumatic dental experience, and

Table 1. Respondents’ demographics
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49.5% admitted to delaying dental visits.

Demographics Category Frequency %
n=523)

Gender Male 178 34.0
Female 345 66.0
Age 18-24 160 30.6
25-34 170 32.5

35-44 147 28.1

45-65 46 8.8
Marital status Married 136 26.0
Single 387 74.0

Education level High school or below 105 20.1
Undergraduate 259 49.5
Master's 80 15.3
Doctorate 79 15.1
Income ($) Low (Below 700) 104 19.9
Lower-middle (700-1,430) 215 41.1
Upper-middle (1,430-2,060) 193 36.9
High (Above $2,060) 11 2.1
Smoke\Tobacco products use Yes 140 26.8
No 383 73.2
Last visit to dentist <6 months ago 115 22.0
6-12 months ago 124 23.7
1-2 years ago 135 25.8
>2 years ago 149 28.5
Reason for last visit Check-up 135 25.8
Pain or discomfort 239 45.7
Others (e.g., Cosmetic procedures and 149 28.5
follow-ups)

Frequency of good oral Rarely 11 2.1
hygiene Occasionally 11 2.1
Sometimes 104 19.9
Often 241 46.1
Always 156 29.8
Previous traumatic/painful Yes 192 36.7
experience No 331 63.3
Currently delaying going to the Yes 259 49.5
dentist No 264 505
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RESULTS

Assessment of measurement model

Table 2 presents the loadings, composite
reliability (CR), Cronbach’s alpha (CA),
and average variance extracted (AVE) used
to assess the reflective measurement model,
evaluating all 11 constructs for internal
consistency, reliability, and validity. The
loadings exceeded the threshold of 0.70 for
all items except 3 items. However, loadings
for these were not lower than 0.4 and all
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other reliability and validity indicators were
above the threshold, therefore, they were
retained (33). The reliability of all
constructs was assessed using CA, with
most values exceeding the recommended
threshold of 0.70. Although the CA for
intention was slightly below 0.70, its CR
exceeded this  threshold, indicating
adequate reliability (35). Convergent
validity was established with AVE values
greater than 0.50 for all constructs (33).

Table 2. Measurement model assessment

Constructs Items Loadings CA CR AVE
Barriers HBM BAR 1 0.815 0.863 0.901 0.645
HBM BAR 2 0.790
HBM BAR 3 0.817
HBM BAR 4 0.798
HBM BAR 5 0.795
Benefits HBM_ BEN 1 0.846 0.778 0.871 0.692
HBM BEN 2 0.806
HBM_BEN 3 0.843
Severity HBM SEV 1 0.757 0.752 0.837 0.562
HBM SEV 2 0.699
HBM SEV 3 0.762
HBM SEV 4 0.779
Susceptibility HBM _SUS 1 0.715 0.754 0.857 0.668
HBM SUS 2 0.852
HBM SUS 3 0.875
Attitude TPB_ATT 1 0.730 0.723 0.827 0.544
TPB_ATT 2 0.729
TPB_ATT 3 0.768
TPB_ATT 4 0.721
Subjective norms TPB SN 1 0.814 0.730 0.847 0.649
TPB_SN 2 0.825
TPB SN 3 0.777
PBC TPB PBC 1 0.896 0.742 0.886 0.795
TPB PBC 2 0.887
Intention TPB_INT 1 0.852 0.680 0.862 0.757
TPB_INT 2 0.888
Trust TR 1 0.742 0.909 0.923 0.522
TR 2 0.738
TR 3 0.748
TR 4 0.742
TR 5 0.732
TR 6 0.739
TR 7 0.710
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TR 8 0.712
TR 9 0.684
TR 10 0.700
TR 11 0.702
Anxiety DA 1 0.831 0.868 0.905 0.655
DA 2 0.805
DA 3 0.817
DA 4 0.790
DA 5 0.803

As shown in Table 3, discriminant validity
was confirmed using the Heterotrait—
Monotrait ratio (HTMT). All values were

below 0.85 (44), indicating that the model
meets the required standards for reliability
and validity and is suitable for further
analysis.

Table 3. HTMT

1) ) 3) ) (6) (7 @®) ® a0
(1) Anxiety
(2) Barriers 0.230
(3) Benefits 0.518 0.455
(4) Severity 0.349 0.267 0.657
(5) Susceptibility 0.239 0.243 0476 0.391
(6) Attitude 0.504 0369 0.844 0.563 0.566
(7) Intention 0.495 0365 0.823 0.647 0.520 0.847
(8) PBC 0451 0.289 0.716 0.521 0.389 0.687 0.545
(9) Subjective norms  0.547 0.327 0.825 0.576 0.450 0.837 0.752  0.782
(10) Trust 0379 0263 0.655 0437 0316 0.616 0.536  0.455 0.597

Assessment of the structural model

After excluding collinearity issues by
assessing VIF, PLS bootstrapping (5,000
subsamples) was conducted to compute
path coefficients (B), effect sizes (f*) and
their corresponding t-values (Table 4) (33).
For the TPB model, H1, H2, H4, and H5
were supported. Attitude had a positive
effect on intention (B = 0.293, 95% CI
[0.214, 0.371], p<0.001, f> = 0.079), and
subjective norms also had a positive effect
on intention (B = 0.123, 95% CI [0.041,
0.207], p = 0.007, 2= 0.014). PBC did not
have a significant effect on intention
(B = -0.068, 95% CI [-0.136, 0.000],
p=0.050, 2= 0.005); therefore, H3 was not
supported. PBC had a positive effect on

behavior (f=0.278, 95% CI [0.216, 0.338],
p<0.001, f> = 0.123), and intention had a
positive effect on behavior (= 0.370, 95%
CI[0.307,0.432], p <0.001, 2= 0.207).

For the effect of trust on TPB variables, H6,
H7, H8, and H10 were supported, whereas
H9 was not supported. Trust positively
affected attitude (f = 0.505, 95% CI [0.453,
0.560], p < 0.001, > = 0.342), subjective
norms (= 0.489, 95% CI [0.436, 0.546], p
< 0.001, 2 = 0.314), and PBC (p = 0.374,
95% CI [0.313, 0.437], p < 0.001,
f2=0.163). Trust also had a positive effect
on behavior (B = 0.160, 95% CI [0.101,
0.220], p<0.001, > = 0.040). However, the
direct effect of trust on intention was not
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significant (p = 0.002, 95% CI [-0.073,
0.077], p = 0.479, 2= 0.000).

For the HBM variables, H13, H14, and H15
were supported, while HI12 was not
supported. Barriers did not have a
significant effect on intention (B = -0.033,
95% CI [-0.092, 0.022], p = 0.167,
f2 = 0.002). In contrast, benefits had a
positive effect on intention (B = 0.209, 95%
CI [0.124, 0.293], p<0.001, 2 = 0.035),
severity had a positive effect on intention
B = 0.166, 95% CI [0.107, 0.228],
p<0.001, 2=0.037), and susceptibility had
a positive effect on intention (B = 0.082,
95% CI [0.024, 0.140], p = 0.010,
2=0.011).

For the effect of trust on HBM variables,
H16, H17, H18, and HI19 were all
supported. Trust had a negative effect on
barriers (f=-0.236, 95% CI [-0.307, -
0.171], p < 0.001, >=0.059), and positive
effects on benefits (B=0.556, 95%
CI [0.503, 0.609], p <0.001, f>=0.447),
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severity (f = 0.392, 95% CI [0.336, 0.454],
p < 0.001, > = 0.182), and susceptibility
B = 0.271, 95% CI [0.208, 0.340],
p <0.001, 2=0.079).

For anxiety, H21, 22, and H23 were
supported. Anxiety had a negative effect on
intention (B =-0.075, 95% CI [-0.135,
-0.014], p=0.021, = 0.008) and behavior
B = -0.159, 95% CI [-0.220, -0.100],
p < 0.001, f2 = 0.041). Trust also had a
negative effect on anxiety (f =-0.338, 95%
CI [-0.404, -0.275], p <0.001, 2= 0.129).
The explanatory power of the model was
assessed through R? wvalues, with all
exceeding the 0.10 threshold,
demonstrating a reasonable level of
explanatory power for the model
relationships (35). Behavior shows the
highest explained variance, indicating that
the model constructs account for 52% of the
variance in this variable, followed by
intention (50%).

Table 4. Structural model direct relationships

No  Relationships VIF B p t CI F? R? Decision
H1  Attitude- 2.159 0.293 0.000 6.164 (0.214, 0.079 >Intention 0.498 S
>Intention 0.371)
H2  Subjective norms- 2.160 0.123 0.007  2.445 (0.041, 0.014 S
>Intention 0.207)
H3  PBC->Intention 1.317 - 0.050 1.647 (-0.136, 0.005 NS
0.068 0.000)
H4  PBC->Behavior 1.687 0278 0.000 7.454 (0.216, 0.123 >Behavior 0.523 S
0.338)
H5  Intention- 1.388 0.370 0.000 9.777 (0.307, 0.207 S
>Behavior 0.432)
H6  Trust->Attitude 1.000 0.505 0.000 15.503 (0.453, 0.342 >Attitude 0.255 S
0.560)
H7  Trust- 1.000 0.489 0.000 14.648 (0.436, 0.314 >subjective_norms 0.239 S
>subjective_norms 0.546)
H8  Trust->PBC 1.000 0.374 0.000 9.988 (0.313, 0.163 >PBC 0.140 S
0.437)
H9  Trust->Intention 1.583 0.002 0.479 0.053 (-0.073, 0.000 NS
0.077)
H10 Trust->Behavior 1.332  0.160 0.000 4.407 (0.101, 0.040 S
0.220)
H12 Barriers- 1.173 - 0.167  0.966 (-0.092, 0.002 NS
>Intention 0.033 0.022)
H13 Benefits-> 2.509 0.209 0.000 4.052 (0.124, 0.035 S
Intention 0.293)
H14  Severity- 1.486 0.166 0.000 4.522 (0.107, 0.037 S
>Intention 0.228)
H15 Susceptibility- 1.272  0.082 0.010 2.321 (0.024, 0.011 S
>Intention 0.140)
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Hl16 Trust->Barriers 1.000 - 0.000 5.723 (-0.307, - 0.059 >Barriers 0.056 S
0.236 0.171)

H17 Trust->Benefits 1.000 0.556 0.000 17.045 (0.503, 0.447 >Benefits 0.309 S
0.609)

H18 Trust->Severity 1.000 0.392 0.000 11.001 (0.336, 0.182 >Severity 0.154 S
0.454)

HI19 Trust- 1.000 0.271 0.000 6.712 (0.208, 0.079 >Susceptibility 0.074 S
>Susceptibility 0.340)

H21 Anxiety-> 1.282 - 0.021  2.036 (-0.135, - 0.008 S
Intention 0.075 0.014)

H22 Anxiety- 1.330 - 0.000 4.359 (-0.220, - 0.041 S
>Behavior 0.159 0.100)

H23 Trust->Anxiety 1.000 - 0.000  8.660 (-0.404, - 0.129 >Anxiety 0.114 S
0.338 0.275)

S=Supported, NS=Not supported

Predictive model assessment was conducted
examining CVPAT results. Behavior and
intention were determined to be key
variables. The loss of PLS was lower than
loss of indicator average for behavior
(difference: -0.276 p<0.05), intention
(difference: -0.226 p<0.05) and overall
model  (difference: -0.164  p<0.05),
displaying that predictive validity of the
model was fulfilled at the basic level. While
PLS loss values of  intention
(difference: -0.037p<0.05) and overall
model

(difference:  -0.0.033  p<0.05) were
significantly lower than linear model loss,
the difference was not significant for
behavior (difference: -0.015 p>0.05).
Except for behavior, the model showed a
strong predictive validity (45).

Assessment of the mediation effects
Preacher and Hayes’s (2004) method was
applied to evaluate the mediating effect,
utilizing a bootstrapping procedure with
5,000 samples to assess [, p-values,
t-values, and confidence interval (CI), as
shown in Table 5 (33).

For TPB-related mediation, attitude
significantly mediated the relationship
between trust and intention ( = 0.148, 95%
CI [0.107, 0.191], p < 0.001), supporting
Hl1la. Subjective norms also significantly
mediated this relationship ( = 0.060, 95%

CI [0.020, 0.102], p = 0.008), supporting
H11b. However, PBC did not mediate the
relationship between trust and intention
(B = -0.025, 95% CI [-0.052, 0.000],
p = 0.055), so Hl1c was not supported. In
contrast, PBC significantly mediated the
relationship between trust and behavior
B = 0.104, 95% CI [0.077, 0.134],
p <0.001), supporting H11d.

For HBM-related mediation, barriers did
not mediate the relationship between trust
and intention (B = 0.008, 95% CI [-0.005,
0.022], p = 0.176), so H20a was not
supported. Benefits significantly mediated
this relationship (B =0.116, 95% CI [0.069,
0.165], p < 0.001), supporting H20b.
Severity also showed a significant
mediating effect ( = 0.065, 95% CI[0.041,
0.094], p < 0.001), supporting H20c, and
susceptibility significantly mediated the
relationship between trust and intention
B = 0.022, 95% CI [0.006, 0.040],
p=0.017), supporting H20d. Dental anxiety
significantly mediated the relationship
between trust and intention ( = 0.025, 95%
CI [0.005, 0.047], p = 0.025), supporting
H24a, and also the relationship between
trust and behavior (B = 0.054, 95% CI
[0.032, 0.079], p < 0.001), supporting
H24b.

Since H9 is unsupported, (H1la, H11b,
H20b, H20c, H20d, and H24a) are
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considered full mediations, while H11d and Hio is supported.
H24b are considered partial mediations as
Table 5. Mediation effects
No Relationships p t 95%Cl Decision
Hlla Trust->Attitude->Intention 0.148  0.000  5.848 (0.107- FM
0.191)
Hl11b Trust->subjective_norms- 0.060  0.008 2415 (0.020- FM
>[ntention 0.102)
Hllc Trust->PBC->Intention -0.025  0.055 1.597 (-0.052- NM
0.000)
H1ld Trust->PBC->Behavior 0.104  0.000  6.027 (0.077- PM
0.134)
H20a Trust->Barriers->Intention 0.008 0.176  0.932 (-0.005- NM
0.022)
H20b Trust->Benefits->Intention 0.116  0.000  3.991 (0.069- FM
0.165)
H20c Trust->Severity->Intention 0.065  0.000 4.039 (0.041- FM
0.094)
H20d Trust->Susceptibility->Intention 0.022 0.017  2.123 (0.006- FM
0.040)
H24a Trust->Anxiety->Intention 0.025  0.025 1.968 (0.005- FM
0.047)
H24b Trust->Anxiety->Behavior 0.054  0.000  3.759 (0.032- PM
0.079)

FM=Full mediation, NM=No mediation, PM=Partial mediation

DISCUSSION

This research aimed to predict the
psychological and behavioral determinants
of regular professional preventive care by
developing a framework that integrates the
HBM and TPB, while also incorporating
dental anxiety and trust.

The analysis confirmed that attitude and
subjective norms (H1-H2) significantly
influence intention, and that intention (H5)
then affects behavior, consistent with the
TPB framework (13). These findings also
align with previous research showing
intention as a key predictor of behavior
across  various domains, including
technology acceptance (16, 17), COVID-19
vaccination uptake and engagement in
preventive behaviors (12, 14, 15), and
dental attendance among Norwegians (9).
However, in contrast to Astrem et al. (9),

who found that PBC influenced intention
but not dental attendance, this study shows
that PBC facilitates actual action (H4)
rather than a motivator of intention (H3).
When a behavior depends heavily on actual
control factors (e.g., time, money, and
service access), PBC can directly influence
whether the behavior is performed,
regardless of intention levels (13). In this
research, participants may have already
formed intentions based on attitudes (value
perceptions) and subjective norms (social
expectations) about preventive care, leaving
PBC to exert its influence primarily at the
behavioral stage.

The PLS analysis suggests that trust is
significantly and positively associated with
TPB constructs (H6—HS8), in line with
Alfansuri and Soetjipto (16), Borhan et al.
(17), and Servidio et al. (14), some of whom
showed that trust may enhance the
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predictive power of the TPB in explaining
intention. Trust was also significantly
associated with dental attendance (H9),
consistent with Servidio et al. (14).
However, trust was not significantly
associated with intention (H10), contrasting
with findings by Liu et al. (22) and
Alzahrani (23) but aligning with prior
research by Borhan et al. (17), Goren et al.
(25), and Servidio et al. (14), who
demonstrated that the trust-intention
relationship is indirect, operating through
TPB constructs rather than directly. Their
results also support this study’s finding that
attitude and subjective norms fully mediate
the relationship between trust-intention
(H11la-H11b). This suggests that trust
influences intention by reducing uncertainty
through shaping attitudes and perceived
social pressure, rather than through a direct
trust-intention  relationship.
unlike these studies, no mediation effect of

However,

PBC was found between trust-intention
(H11c). Instead, PBC partially mediates the
relationship between trust-behavior (H11d),
which may indicate that trust influences
dental attendance both directly and
indirectly through PBC.

HBM constructs also predicted intention
(H13-H15), except for perceived barriers
(H12). This exception may be explained by
the fact that the sample was drawn from
Ankara, where access to preventive care
may be relatively easier due to a higher
number of dentists, better infrastructure,
and relatively affordable services compared
to rural and underdeveloped areas (6, 7).
The positive association of perceived
benefits and risks (i.e., encompassing
severity and susceptibility) with intention
aligns with the foundational premise of the
HBM (24) and is consistent with previous
research on other preventive health
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behaviors (12, 23, 25, 27). Thus, even when
perceived barriers are minimal due to
favorable local conditions, recognizing the
benefits and understanding the potential
severity and likelihood of a health threat
could act as important drivers of intention.

Trust is also found to be a significant
predictor of HBM constructs (H16-H19),
consistent with prior COVID-19 literature
(23, 25, 27) and technology acceptance
research (22). These studies suggest that
trust enhances the credibility and
acceptance of health messages, resulting in
more positive health beliefs. Trust also
reduces uncertainty, increases confidence
and shapes cognitive appraisals by leading
individuals to perceive greater benefits and
risks and fewer barriers. This body of
evidence further supports this research’s
findings that HBM constructs (H20b—
H20d)—excluding barriers (H20a), which
was rejected—fully mediate the trust—
intention relationship. Overall, the results
indicate that trust influences intention
primarily through these constructs, which is
consistent with previous research in other
domains (22, 23, 25, 27). Specifically, trust
appears to shape how individuals
cognitively appraise health behaviors (i.e.,
by evaluating risks and benefits) rather than
directly driving compliance.

PLS results demonstrate that dental anxiety
negatively affects both intention and
behavior (H21-H22). This is consistent
with Saba and Katirci (30), who found that
high dental anxiety led to irregular dental
visits, postponed treatments, and avoidance
of care except in emergencies. Their
research also indicated that higher anxiety
was associated with more missing teeth,
likely due to delayed or untreated dental
conditions becoming irreparable. These
findings are consistent with the present
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study, as although 63.3% of participants
reported no prior traumatic or painful dental
experiences, 50% currently delay dental
visits, and 45.7% indicated pain or
discomfort as the reason for their last visit.
Moreover, the results showed that trust is
negatively associated with dental anxiety
(H23), which is consistent with previous
research (11). These results may be
attributed to the fact that higher trust in
dentists is linked to positive interpersonal
experiences and respectful treatment, which
likelihood of anxiety.
negative
criticism,

reduce the
Meanwhile,
including

experiences,
embarrassment,
fainting, or feeling light-headed, have been
shown to erode trust and increase dental
anxiety (20). This study also shows that
dental anxiety fully mediates the trust—
intention relationship (H24a) and partially
mediates the trust-behavior relationship
(H24b), indicating that negative beliefs and
cognitions about dentists strongly predict
poor attendance both directly and indirectly
through anxiety. These results might be due
to the fact that negative beliefs can deter
attendance independently of anxiety, and
negative cognitive perceptions about
dentists contribute to dental avoidance (10).

Theoretical implications

Although the HBM and TPB models have
been applied to general health behaviors
(12), their combined use in oral healthcare
remains novel and  provides a
comprehensive framework for
understanding  preventive oral  care
behaviors. The inclusion of trust and dental
anxiety further strengthens the novelty of
this approach, as these two critical yet often
overlooked psychological factors play an
important  role in  dentist—patient
relationships. In addition, by examining the
mediating roles of HBM, TPB, and dental
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anxiety in the relationship between trust and
intention—an area that remains largely
unexplored in oral care research and rarely
addressed in other health contexts (e.g., 23,
14) this study uncovers novel links between
these key variables and provides a
foundation for future research on the
interplay among them within this context.

Practical implications

In Turkey, where 76.5% of individuals
experience dental caries, primarily due to
low dental visit frequency (7), the
importance of preventive oral care in
addressing the high prevalence of dental
diseases becomes evident. The findings of
this research provide a foundation for oral
healthcare providers to develop
comprehensive interventions  targeting
health beliefs and behaviors. Relevant
stakeholders, including
officials and policymakers, should integrate
oral health education at all academic levels

government

to improve beliefs and attitudes and
promote long-term behavioral change.
These initiatives should emphasize the
benefits of early preventive care in reducing
invasive treatments, improving prognosis,
and lowering healthcare costs (4, 5). They
should also raise awareness of benefits such
as early detection of oral cancer and
periodontal disease while highlighting the
risks of neglecting oral health, including
progression to systemic conditions such as
diabetes and cancer.

This research also highlights the crucial role
of trust in dentists. Providers should
therefore prioritize transparency and
patient-centered  care,  demonstrating
empathy and sensitivity to patients’
emotional needs to build long-term
relationships. Such approaches create
supportive environments that reduce fear,
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improve treatment perceptions, and
encourage regular dental wvisits. The
significant role of dental anxiety as a barrier
to regular attendance is also identified. Oral
care programs should therefore promote
preventive care by mitigating dental anxiety
through strategies such as effective
communication, including active listening
and empathy (11). In addition, transparent
communication can strengthen trust and
confidence, whereas relaxation techniques,
patient education about treatments, and
psychological support can help further
reduce anxiety (19). Shared decision-
making could also enhance patients’ sense
of control and help alleviate their anxiety.
These approaches could foster healthier
behaviors, especially for first-timers.
Overall, such tailored intervention efforts
can increase preventive dental attendance,
enhance engagement in preventive care,
encourage motivation, and improve
adherence to preventive measures. They
may also help embed these values within the
national culture and contribute to Tiirkiye’s
sustainable development goals.

Limitations and future research

Due to the cross-sectional design of this
research,  longitudinal  studies  are
recommended to improve generalizability
and capture changes in beliefs over time.
The researchers were also unable to collect
data from other cities. Therefore, there is a
strong need for studies conducted across
multiple locations in Turkey to enable
meaningful comparisons, particularly in
areas where barriers to preventive care may
be more prominent. Drawing from the
findings of this research, future studies
different
influence

should explore how
sociodemographic groups
behaviors and examine the role of cues to
action in dental attendance, particularly in

AlQaifi ve ark.

relation to social media and government
initiatives. Additional factors, such as
cultural influences, health literacy, and
access to healthcare services, should also be
examined to provide a more comprehensive
understanding of preventive care behaviors.
Future research is also recommended to
conduct comparative studies examining
these relationships in contexts with well-
established preventive oral care systems,
such as the United States and several
European countries.
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FARKLI KURUTMA YONTEMLERIYLE URETILEN MEY\{ELERiN ETIiKET BIiLGILERININ
BESIN PROFILLEME YONTEMLERI iLE DEGERLENDIRILMESI

Sabriye Arslan', Meryem Saban Giiler?, Merve Ozel', Ceren Durmaz', irem Altinsoy', Beyza Nur Yildiz!

! Gazi Universitesi Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Béliimii, Ankara, Tiirkiye
0000-0002-9068-4009, 0009-0002-3302-4626, 0009-0003-6583-206X, 0009-0001-1999-8769,
0009-0002-9085-9486
2 Batman Universitesi Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii, Batman, Tiirkiye
0000-0002-7202-0524
oz

Giris: Kurutulmus meyvelerde besin dgesi profili, kurutma yontemine baglh olarak farklilik gosterebilmektedir.
Amag: Dondurularak kurutma ve geleneksel kurutma yontemlerinin meyvelerin besin dgesi profilleri iizerindeki
etkilerini degerlendirmek ve meyvelerin Nutri-Skor ve Trafik Isigi Modeli’ne dayali etiketleme sonuglarini
incelemektir. Yontem: Tiirkiye’de perakende satigta bulunan geleneksel yontem ve dondurularak kurutulmus 13
farkli meyve tiiriine ait toplam 78 iiriin degerlendirilmistir. Uriinlerin 100 g basina besin dgesi igerikleri ambalaj
etiketlerinden elde edilmistir. Kurutma yontemlerine gore besin Ogeleri farkliliklart karsilagtirilmis ve {irtinler
Nutri-Skor ve Trafik Isig1 Modeli’ne gore siniflandirilmistir. Istatistiksel analizler igin SPSS 23.0 programi
kullanilmis, p<0,05 degeri istatistiksel olarak anlamli kabul edilmistir. Bulgular: Dondurularak kurutulmus
meyvelerin enerji, protein ve posa icerikleri geleneksel kurutulmus meyvelere kiyasla daha yiiksek bulunmustur
(p<0,05). Karbonhidrat, yag, seker ve tuz icerikleri agisindan kurutma yontemleri arasinda anlamli bir fark
saptanmamigtir (p>0,05). Nutri-Skor degerlendirmesinde dondurularak kurutulmus meyvelerde C sinifi (orta
diizey besin profili) oran1 %87,2 iken geleneksel olarak kurutulmus meyvelerde %66,7 olarak belirlenmistir
(p>0,05). Trafik Is1g1 Modeli’ne gore tiim meyveler seker igerigi agisindan kirmizi etiketle siniflandirilirken, yag
(dondurularak kurutulmus incir hari¢), doymus yag ve tuz bakimindan yesil etiket sinifinda yer almistir. Sonug:
Meyveler Nutri-Skor ve Trafik Is181 Modeli siniflamalar1 agisindan her iki kurutma ydnteminde benzer profiller
sergilenmistir. Polifenol ve flavonoid igerigi, posa matrisi, isleme teknolojisi ve biyoyararlanim gibi unsurlarin
mevcut besin profilleme algoritmalarinda yer almamasi, besinlerin kalitesinin biitiinciil bi¢imde yansitilmasini
giiclestirmektedir.

Anahtar kelimeler: Dondurularak kurutma, Geleneksel kurutma, Kuru meyve, Besin etiketi, Nutri-skor, Trafik
15181 modeli

EVALUATION OF LABEL INFORMATION OF FRUITS PRODUCED BY DIFFERENT DRYING
METHODS USING NUTRIENT PROFILING MODELS

ABSTRACT

Background: The nutritional profile of dried fruits can vary depending on the drying method used. Aim: To
evaluate the effects of freeze-drying and conventional drying on the nutrient profiles of fruits and to examine
labeling outcomes based on the Nutri-Score and Traffic Light Model. Methods: 78 products from 13 fruit types,
including conventionally dried and freeze-dried varieties available in retail markets in Tiirkiye, were evaluated.
Nutrient contents per 100 g were obtained from package labels. Differences between drying methods were
compared, and products were classified according to Nutri-Score and Traffic Light Model. Statistical analyses
were performed using SPSS version 23.0, with p<0.05 was considered statistically significant. Results: Freeze-
dried fruits showed significantly higher energy, protein, and dietary fiber contents than conventionally dried fruits
(p<0.05). No significant differences were observed in carbohydrate, fat, sugar, or salt contents (p>0.05). Nutri-
Score evaluation indicated that 87.2% of freeze-dried and 66.7% of conventionally dried fruits were classified as
Class C (moderate nutritional quality) (p>0.05). According to the Traffic Light Model, all products received a red
label for sugar, while they were classified as green for fat (except freeze-dried figs), saturated fat, and salt.
Conclusion: Both drying methods demonstrated similar labeling profiles. However, the exclusion of factors such
as polyphenol and flavonoid content, fiber matrix, processing characteristics, and bioavailability in current
profiling systems limits comprehensive evaluation of food quality.

Key Words: Freeze-drying, Conventional drying, Dried fruit, Nutrition labeling, Nutri-Score, Traffic light model
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GIRIS

Insanlik tarihi boyunca taze meyve ve
sebzelerin  mevsimsellige baglh erisim
kisitlarin1  agmak amaciyla gelistirilen
muhafaza teknikleri, giinlimiizde yalnizca
beslenmeye yonelik bir gereklilik olmaktan
cikarak kiiresel Olgekte Onemli  bir
endiistriyel sektor haline gelmistir (1). Bu
teknikler arasinda yer alan geleneksel
meyve kurutma yontemleri, diisiik maliyetli
ve kolay uygulanabilir olmalar1 nedeniyle
Anadolu cografyasinda binlerce yildir
yaygin  olarak  kullanilmaktadir  (2).
Tiirkiye’nin farkli iklim bolgelerine sahip
olmasi, kayisi, incir, lizim ve elma gibi
birgok meyvenin yetistirilmesine olanak
tanimakta; bu durum iilkeyi 6zellikle kuru
kayisi, kuru incir ve kuru iiziim iiretiminde
diinya liderleri arasina tagimaktadir (3).
Kurutulmus meyveler, yogun besin o6gesi
icerikleri,  zengin  biyoaktif  bilesen
profilleri, pratik tiiketim sekilleri ve tagima
kolayligi  gibi  Ozellikleri  nedeniyle
giiniimiiz diyetlerinde saglikli
atistirmaliklar arasinda giderek daha fazla
yer almaktadir (4, 5). Yaygin olarak
tiketilen kuru {iziim, kayis1 ve incir gibi
meyveler, gilinliik posa alimina 6nemli katk1
saglamanin yani sira A ve C vitamini ile
potasyum ve demir gibi mineraller
bakimindan da zengindir (6, 7). Ayrica
kurutulmus meyveler; kahvaltilik gevrekler,
firin driinleri ve ara 6glinler basta olmak
iizere pek ¢ok besinde dogal tatlandirici ve
fonksiyonel bilesen olarak
kullanilabilmekte, bu yoniiyle ilave seker
iceren islenmis atistirmaliklara kiyasla daha
saglikl bir alternatif olarak
degerlendirilmektedir (8).

Kurutma islemi, besinlerin raf Omriini
uzatmak, mikrobiyal bozulmay1 engellemek
depolama  kosullarini
yilestirmek amaciyla yaygin olarak

ve  Urlnlerin
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kullanilan en eski koruma ydntemlerinden
biridir (9). Meyvelerin  kurutulmasi,
temelde serbest suyun uzaklastirilmasina
dayanan bir dehidrasyon siirecidir ve bu
siire¢, nem igeriginin azalmasina baglh
olarak posa, vitamin, mineral ve diger
yararli  bilesenlerin  konsantre  hale
gelmesine neden olmaktadir (2). Bununla
birlikte, uygulanan kurutma teknigi besin
Ogelerii ve antioksidanlarin  korunma
diizeyini 6nemli dlgiide etkileyebilmektedir
(10, 11). Ayrica kurutma yontemi yalnizca
besin degeri lizerinde degil, ayn1 zamanda
nihai uriiniin lezzet, renk, koku ve tekstiir
gibi duyusal Ozelliklerini  degistirerek
tiiketici tercihlerini etkileyebilmektedir (12,
13).

Geleneksel kurutma yontemleri, glineste
dogal hava akimiyla ya da sicak hava ile
yapilan kurutma tekniklerini
kapsamaktadir. Giineste kurutma, distk
maliyetli ve basit bir yontem olsa da ortam
kosullarina bagimlilig1 ve hijyen agisindan
dezavantajlar1 nedeniyle mikrobiyolojik
risk tagimaktadir (9). Konvektif sicak hava
kurutmas1  ise  yiiksek  sicakliklarda
uygulanmast nedeniyle 1siya duyarli besin
Ogelerinde kayiplara yol acabilir. Bu
nedenle geleneksel yontemler diisiik enerji
verimliligi ve kalite kaybi agisindan
dezavantajlara sahiptir (14). Bu tir
kayiplarin Onlenebilmesi amaciyla
gelistirilen modern tekniklerden biri olan
dondurularak kurutma (freeze drying)
yontemi, Uriiniin O6nce dondurulmasi ve
ardindan diisiik basing altinda suyun
siiblimlesmesiyle  kurutulmasi  esasina
dayanir (14, 15). Bu yontemde iiriin ¢ok
disik sicakliklara maruz kaldig ig¢in
geleneksel kurutma yoOntemlerine oranla
besin Ogeleri, renk ve aroma gibi kalite
kriterlerini biiyiik oranda
koruyabilmektedir (15-18).
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Besin profilleme modelleri, besinlerin besin
Ogesi igerigini sistematik bir sekilde analiz
ederek tiiketicilere saglik odakli, anlasilir ve
standart bir bilgi sunmayr amaglayan
bilimsel araglardir. Bu modeller, genellikle
enerji, toplam seker, doymus yag, tuz, posa,
protein ve mikro besin ogeleri gibi
parametreleri degerlendirerek gida
tiriinlerinin saglik lizerindeki olas1 etkilerini
puanlama ve smiflandirma yoluyla sunmay1
amaglamaktadir (19, 20). Diinya Saglik
Orgiitii, besin profilleme modellerinin,
obezite, diyabet, kardiyovaskiiler
hastaliklar ve diger beslenmeye bagh
kronik hastaliklarla miicadelede etkili bir
strateji oldugunu vurgulamaktadir (19).
Nutri-Skor (21) ve Trafik Is1g1 Modeli (22)
gibi farkli besin profilleme modelleri
uluslararas1  diizeyde
kullanilmaktadir. Tiirkiye’de ise T.C. Tarim
ve Orman Bakanlig1 tarafindan yayimlanan
Tiirk Gida Kodeksi Etiketleme
Yonetmeligi, besinlerin etiketlerinde yer

yaygin  olarak

almasi gereken  zorunlu  bilgileri
tanimlamaktadir (23) ancak 6n yiiz besin
profilleme sistemlerine iliskin zorunlu bir
uygulama  bulunmamaktadir.  Ozellikle
kurutulmus meyvelerde, farkli kurutma
yontemlerinin  besin degeri lizerindeki
etkilerinin etiketleme sistemlerine nasil
yansitilmasi gerektigine iliskin standart bir
yaklasim mevcut degildir.

Bu calismada, geleneksel yontemlerle ve
dondurularak kurutulmus meyvelerin besin
Ogesi igeriklerinin karsilagtirilmasi; ayni
zamanda Nutri-Skor ve Trafik Isig1 Modeli
kullanilarak besin profillerinin
degerlendirilmesi amaglanmustir.

YONTEM
Meyve orneklerinin secimi ve temini

Bu c¢aligmaya, Mart-Mayis 2025 tarihleri
arasinda Tiirkiye'de perakende satista

Arslan ve ark.

bulunan geleneksel yontemle kurutulmus ve
dondurularak kurutulmus meyveler dahil
edilmistir. Uriinlerin kurutma ydntemine
iligkin bilgiler, ambalaj etiketlerinde yer
alan iiretim beyanlar1 ve iiretici firmalarin
resmi iirlin agiklamalar1 dogrultusunda
belirlenmistir. Incelenen meyve tiirleri
secilirken hem satis platformlarinda en ¢ok
satilan meyveler hem de {ilkemizin tiikketim
aliskanliklar1 g6z Onilinde bulundurularak
meyve tirleri  belirlenmistir.  Visne,
portakal, cilek, muz, ananas, kivi, incir,
elma, seftali, Trabzon hurmasi, kayisi,
beyaz dut ve armut olmak iizere toplam 13
cesit meyve tiirli calismaya dahil edilmistir.
Her bir meyve tiirlii i¢cin hem geleneksel
kurutma hem de dondurularak kurutma
yontemiyle iretilmis {iger farkli iiriin
ornegi, cesitli zincir marketler ve ¢cevrim igi
sattis  platformlar1  araciligiyla  temin
edilmistir. Boylece ¢alisma kapsaminda her
bir meyve tiri i¢in 3 dondurularak
kurutulmus, 3
kurutulmus olmak {izere 6 iirlin ¢aligmaya
dahil edilmis olup toplamda 45 farkh
markaya ait 78 iirlin degerlendirilmistir.
Uriin temininde standardizasyonu saglamak
amaciyla farkli markalara ait {irtinler dahil
edilmis ve her bir kategori i¢in benzer

geleneksel  yOntemle

sayida Ornek segilerek marka kaynakli
yanlilik minimize edilmeye caligilmistir.
Calismada hem dogrudan temin hem de
cevrimi¢i platformlar araciligi ile {irlin
temini gergeklestirilmistir. Bazi meyve
tirlerinin  dogrudan temin ile elde
edilememesi ve c¢evrimi¢i platformlarin
daha genis {riin c¢esitliligi  sunmasi
nedeniyle meyve ¢esitliligini saglayabilmek
i¢in ¢evrimigi platformlar da kullanilmastir.
Tiim irilinlerin ambalaj bilgileri ve besin
etiketlerinde yer alan igerik beyanlar1 kayit
altina alinmistir.
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Etikette yer alan besin ogesi iceriklerinin
degerlendirilmesi

Her bir meyve tiirli i¢in temin edilen
riinlerin ambalajlarinda yer alan besin
Ogesi bilgileri, 100 g {riin {izerinden
degerlendirilmistir. Etiketlerden elde edilen
besin  oOgeleri, Tirk Gida Kodeksi
Etiketleme ve Tiiketicileri Bilgilendirme
Yonetmeligi kapsaminda zorunlu olarak
bildirilmesi gereken enerji (kkal), toplam
yag (g), doymus yag (g), karbonhidrat (g),
seker (g), protein (g) ve tuz (g) verilerinden
olusmaktadir. Tim analizler, iiretici
beyanina dayali etiket verileri kullanilarak
gerceklestirilmistir.

Besin profilleme modelleri

Nutri-Skor besin profilleme modeli:
Nutri-Skor, besinlerin besin kalitesini
degerlendirmek amaciyla gelistirilen ve
dreticiler tarafindan ambalaj 6n yiiziinde
gontllii olarak kullanilabilen bir besin
profilleme sistemidir. Bu sistem, 100 g veya
100 mL iirtin bazinda enerji, doymus yag,
toplam seker ve tuz gibi siirlandirilmasi
gereken besin Ogeleri ile posa ve protein
gibi olumlu besin ogeleri ile birlikte meyve,
sebze, kurubaklagil ve yagli tohum igerigini
dikkate alarak genel bir beslenme puam

Arslan ve ark.

olusturmaktadir. Sinirlandirilmas1 gereken
bilesenler icin her bir dgeye 0-20 puan
arasinda deger atanirken; tesvik edilen
bilesenler i¢in posa ve meyve—sebze icerigi
0-5 puan, protein i¢in ise 0—7 arasinda
puanlandirma yapilmaktadir. Tesvik edilen
bilesenlerden  elde edilen  puanlar,
sinirlandirilmast  gereken  bilesenlerin
toplam puanindan ¢ikarilarak nihai skor
hesaplanmakta ve bu skora gore iiriinler A
(en yiiksek besin kalitesi) ile E (en diistik
besin kalitesi) arasinda
Nutri-Skor
profillendirmesinde genel besinler, yaglar
ve icecekler icin ayr1 algoritmalar
bulunmaktadir. Bu ¢alismada genel besinler
icin olusturulan algoritma kullanilmigtir
(Sekil 1) (21).

Trafik Isig1 Modeli: Calismada ikinci bir
besin profilleme yaklasimi olarak Trafik
Is181 Modeli kullanilmistir (22). Bu sistem,

siniflandirilmaktadir.

besinlerdeki toplam yag, doymus yag, seker
ve tuz miktarlarmi renk kodlariyla
siiflandirarak tiiketicilere gorsel ve kolay
anlasgilir  bir  degerlendirme  sunmayi
amaglamaktadir. Bu kapsamda, kurutulmus
meyve Orneklerinin yag, doymus yag, seker
ve tuz icerikleri Trafik IsigiModeli’ne gore
degerlendirilmis ve 1ilgili esik degerler
dogrultusunda siniflandirilmistir (Tablo 1).

Tablo 1. Trafik 15181 modeli yontemine gore kurutulmus meyveler kategorisi i¢in belirlenen

esik degerler
Trafik 15181 modeline gore besin Yag (g) Doymus yag (g) Seker (g) Tuz (g)
etiketleri
Yesil <3 <15 <5 <0,3
San <3-20 <15-5 <5-15 <0,3-1,5
>5 >15 >1,5
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Enerji

0 puan=335 kj
10 puan>3,350 kj

Arslan ve ark.

Seker

Opuans3.4g
15 puan>51g

TOPLAM PUAN
» A<1lise=A-B
» A=z11ise = A— (posa+ meyve, sebze ve
kurubaklagil puani)

*Et Urhnleriicin en fazla 2 puan

Doymus vai Opuans1g
ymuUsyag 10 puan>10g
( B C D
Opuans0.2g
Tuz
20 puan>4g
1-2 3-10 1118
‘ Opuansz.4g puan puan puan
*Protein
7 puan>17 g
Tesvik edilmesi 0 puanz3g
gereken ogeler Posa
puani (B) 5puan>7.4¢g
Meyve , Sebze ve 0 puan=% 40
Kurubaklagil 10 puan>% 80
Sekil 1. Genel gidalar i¢in Nutri-skor algoritmasi
Istatistiksel Analiz 10’unda (Trabzon hurmasi, ananas,

. rtakal ftali, incir, kivi, k 1
Istatistiksel analizler IBM SPSS Statistics portakal, seitall, melh, Kivi, kaylst, cima,

sirim  23.0 kullanilarak
gergeklestirilmistir. Siirekli degiskenler igin
tanimlayici istatistikler ortalama + standart
sapma (x £ SS) ile birlikte minimum (min)
ve maksimum (maks) degerler olarak
sunulmustur. Verilerin normal dagilima
uygunlugu  Shapiro-Wilk  testi  ile
degerlendirilmistir.

visne ve muz) dondurularak kurutulmus
yazhmi orneklerin ortalama enerji igeriklerinin
geleneksel kurutulmus 6rneklere gore daha
yiiksek oldugu belirlenmistir. Ancak bu fark
yalnizca portakal (361,7+34,39’a kars1
303,0+5,12  kkal; p=0,046) ve muz
(367,7£12,01°¢  karst 348,7+2,31 Kkkal;
p=0,046) Orneklerinde istatistiksel olarak
anlamli  bulunmustur (p<0,05). Diger

meyve tlirlerinde enerji igerigi agisindan

Normal dagilim

gostermeyen degiskenlerde dondurularak

kurutulm leneksel onteml .
ritug Ve geienexsel - yonie ef anlaml bir fark saptanmamistir (p>0,05).
kurutulmus iiriin  gruplart  arasindaki D y e

) .. Seker  icerikleri  degerlendirildiginde,
karsilagtirmalar Mann—Whitney U testi ile N .

) . dondurularak kurutulmus Orneklerin seker
yapilmigtir. Kategorik verilerin D

. . igeriklerinin Trabzon hurmasi, ananas,
karsilastirilmasinda ki-kare testi

portakal, incir, kivi ve elma Orneklerinde

kullanilmigtir. Tiim istatistiksel analizlerde daha yiiksek oldugu: buna Karsin seftali,

p<0,05 degeri istatistiksel olarak anlamli

. armut, kayisi, cilek, beyaz dut, visne ve muz
kabul edilmistir. YIsL, ¢ y $

orneklerinde  geleneksel  kurutulmus
BULGULAR driinlerin daha yiliksek degerlere sahip
oldugu goriilmiistiir. Seker igerigi agisindan
kurutma  yontemleri arasindaki fark
yalnizca portakal 6rneklerinde istatistiksel
olarak anlamli bulunmustur (p=0,046).
Posa igerigi acisindan degerlendirildiginde,

dondurularak  kurutulmus

Tablo 2’de calismaya dahil edilen her
meyve tlirliniin ayr1 ayr1 dondurularak ve
geleneksel kurutma yontemlerine gére 100
g basma ortalama besin 0Ogesi igerikleri

gosterilmistir. Incelenen 13 meyve tiiriiniin ..
meyvelerinin
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(portakal  hari¢) posa  degerlerinin
geleneksel kurutulmus Orneklere kiyasla
daha yiiksek oldugu belirlenmistir. Bu fark
portakal (p=0,046), kayisi (p=0,043) ve
visne (p=0,046) orneklerinde istatistiksel
olarak bulunurken,  diger
meyvelerde anlamli bir fark saptanmamistir
(p>0,05). Meyvelerin protein igerikleri
genel olarak disiik olmakla birlikte,
portakal ve seftali hari¢ dondurularak
kurutulmus orneklerin protein degerlerinin
geleneksel kurutulmus Orneklere kiyasla

anlaml

daha ytiksek oldugu saptanmistir. Ancak bu
fark yalnizca kivi (p=0,046) ve beyaz dut
(p=0,046) orneklerinde istatistiksel olarak
anlamli bulunmustur. Yag icerikleri her iki
kurutma yonteminde de genel olarak diisiik
diizeylerde olup, yalnizca incir 6rneklerinde
sinirda  anlamli  bir fark gozlenmistir
(p=0,050). Tuz igerikleri ise tiim orneklerde
oldukca diistik diizeylerde bulunmus ve
kurutma yoOntemleri arasinda istatistiksel
olarak anlamli bir farklilik saptanmamuistir
(p>0,05).

Arslan ve ark.

Tablo 3’te dondurularak ve geleneksel
yontemle kurutulmus
ortalama enerji ve besin Ogesi igerikleri
karsilastirilmistir. Dondurularak

tim meyvelerin

kurutulmus meyvelerin ortalama enerji
icerigi, geleneksel yontemle kurutulmus
meyvelere kiyasla istatistiksel olarak
anlaml diizeyde daha yiiksek bulunmugstur
(p=0.003). Karbonhidrat, yag ve seker
icerikleri agisindan iki kurutma yontemi
arasinda istatistiksel olarak anlamli bir fark
saptanmamistir (p>0,05). Protein ve posa

icerikleri degerlendirildiginde,
dondurularak  kurutulmus  meyvelerin
protein (p=0,001) ve posa (p<0,001)
diizeylerinin geleneksel kurutulmus

meyvelere gore anlamli derecede daha
yiiksek oldugu belirlenmistir. Tuz igerikleri
bakimindan ise kurutma yontemleri
arasinda istatistiksel olarak anlamli bir fark
bulunmamaistir (p>0,05).

Tablo 2. Meyvelerin kurutma yontemine gore ortalama besin 6gesi igerikleri (100 g)

Meyve Kurutma Enerji (kkal) Karbonhidrat  Yag (g) Seker (g) Posa (g) Protein Tuz (g)
Tipi (€3] (4]
Trabzon D 440,3+87,76 75,2+51,62 0,3+£0,45 74,4+16,63 18,4+11,49 3,8+0,75 0,03+0,02
Hurmasi (n=3)
Trabzon G 338,0+50,24 81,1+14,36 0,7£1,16  62,5+14,72  7,8+3,63 2,5+0,47 0,02+0,02
Hurmasi (n=3)
p=0,268 p=0,507 p=0,817 p=0,261 p=0,507 p=0,121 p=0,637
Ananas (n=3) D 348,7+6,11 77,5+0,46 0,6+£0,06  66,8+7,63 8,9+0,95 3,240,31 0,00+0,00
Ananas (n=3) G 333,5423,33 88,8+10,18 0,0+£0,00  60,4+0,14 6,245,16 1,2+1,63 0,01+0,001
p=0,376 p=0,046* p=0,068 p=0,513 p=0,827 p=0,127 p=0317
Portakal (n=3) D 361,7+34,39 85,7+2,52 1,4+0,50  54,0+4,59 17,449,15 4,9+0,93 0,00+0,01
Portakal (n=3) G 303,0+5,12 81,6+1,04 1,7£0,45 36,7+3,18 27,1+1,56 6,9+0,31 0,02+0,00
p=0,046* p=0,046* p=0,268 p=0,046* p=0,046* p=0,046*  p=0,043*
Seftali (n=3) D 312,3+49,80 64,7+16,07 0,4+0,36  53,0+18,52  10,3+2,94 4,9+1,65 0,08+0,13
Seftali (n=3) G 289,7+50,50 72,1£11,30 0,9+0,61  55,7+12,82  8,7+0,60 5,1£1,10 0,00+0,00
p=0,513 p=0,275 p=0,275 p=0,827 p=0,507 p=0,827 p=0,246
incir (n=3) D 340,7+37,85 68,1+12,21 4,0£0,96  50,4+8,21 18,6+5,43 6,3+3,30 0,07+0,11
incir (n=3) G 297,0+9,85 60,8+7,13 1,4+0,99  46,7+12,64 10,4+1,82 3,5+0,46 0,19+0,30
p=0275 p=0,513 p=0,050 p=0,827 p=0,077 p=0,513 p=0,658
Armut (n=3) D 310,0+£77,21 76,2+12,99 0,6+0,57  55,1£28,33  16,6+5,86 8,5£10,00  0,00+0,01
Armut (n=3) G 322,5452,77 77,8+10,20 0,6+£0,17  61,1+1,16 13,045,55 2,3+0,42 0,00+0,00
p=0275 p=0,513 p=0,050 p=0,827 p=0,077 p=0,513 p=0,658
Kivi (n=3) D 360,0+8,62 79,0£13,89 2,242,29  46,7+8,74 12,245,20 6,0£1,27 0,11+0,17
Kivi (n=3) G 311,7+66,02 77,5+£16,39 0,7+0,58  26,7+23,12  6,8+3,88 2,5+0,50 0,00+0,00
p=0,513 p=0,827 p=0,487  p=0275 p=0,275 p=0,046* p=0,121
Kayisi (n=3) D 368,7+17,04 88,3+4,04 0,5+£0,00  46,0+1,73 13,1£0,92 4,2+1,59 0,00+0,01
Kayisi (n=3) G 295,0+£50,74 58,8+6,65 0,6+£0,14  50,3+5,95 7,4+0,23 3,9+0,81 0,00+0,01
p=0,050 p=0,050 p=0,121  p=0,507 p=0,043* p=0,507 p=1,000
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Arslan ve ark.

Tablo 2. Meyvelerin kurutma yontemine gore ortalama besin dgesi icerikleri (100 g) (Devami)

Meyve Kurutma Enerji (kkal) Karbonhidrat  Yag (g) Seker (g) Posa (g) Protein Tuz (g)
Tipi (2) (2)
Cilek (n=3) D 349,3+8,02 85,2+2,97 0,6+£0,14  54,6+3,16 16,8+4,19 6,2+0,92 0,07+0,12
Cilek (n=3) G 360,3+35,36 80,2+5,01 1,8£2,27 61,3+13,05 8,4+1,78 4,9+2,10 0,33+0,36
p=0,513 p=0,127 p=0,513 p=0513 p=0,050 p=0,513 p=0,246
Beyaz Dut (n=3) D 269,0+53,69 58,1£16,34 2,2+0,58  41,0424,25 10,6+3,29 8,6+2,42 0,03+0,06
Beyaz Dut (n=3) G 287,0+102,68  72,4+6,83 1,0£1,00 52,0+22,57  8,7+0,35 2,6+0,32 0,00+0,00
p=0,507 p=0,268 p=0,121 p=0,825 p=0,507 p=0,046* p=0,317
Elma (n=3) D 365,3+12,74 86,1+5,28 0,2+0,29  73,0+3,46 13,3+4,10 1,8+0,51 0,01+0,01
Elma (n=3) G 275,6+£101,95  71,4+21,91 0,7£0,66  63,9+12,01  6,6+2,64 0,8+0,17 0,00+0,00
p=0,513 p=0,513 p=0,268 p=0,500 p=0,050 p=0,050 p=0,317
Visne (n=3) D 334,7+26,08 79,4+19,99 0,8+0,76  63,4+1,22 14,6+1,44 4,7+1,55 0,10+0,17
Visne (n=3) G 327,3+14,97 79,6+5,52 0,24£0,29  65,0+8,89 1,5+1,33 1,6+1,42 0,00+0,00
p=0,513 p=1,000 p=0,246  p=0,658 p=0,046* p=0,050 p=0,317
Muz (n=3) D 367,7+12,01 88,3+4,73 0,0+£0,00  46,04£24,27  8,245,70 4,2+0,70 0,10+0,17
Muz (n=3) G 348,7+2,31 88,3+0,35 1,240,53  52,449,15 6,8+3,20 3,5+0,45 0,10+0,17
p=0,046* p=0,513 p=0,180 p=0,827 p=0,827 p=0,184 p=1,000

Dondurularak kurutma: D, Geleneksel kurutma: G. Gruplar arasi karsilagtirmalar Mann—Whitney U testi ile yapilmustir. *p<0,05

Tablo 3. Dondurularak ve geleneksel yontemle kurutulmus meyvelerin enerji ve besin

Ogesi igeriklerinin karsilastirilmasi

Enerji ve Besin Dondurularak  Min-Max Geleneksel Min-Max p
Ogeleri (100 g) Kurutulmus Kurutulmus
(n=39) (n=39)
(X£SS) (x£SS)
Enerji (kkal) 348,3+52,23 207,0-491,0 314,8+51,33 169,0-389,9 0,003*
Karbonhidrat (g) 77,8+17,47 15,6-105,0 76,1+£12,32 51,1-96,0 0,267
Yag (g) 1,1£1,27 0,0-5,0 0,9+0,90 0,0-4,0 0,817
Seker (g) 55,7+16,03 13,0-84,0 53,6+15,39 0,0-77,8 0,624
Protein (g) 5,2+¢3,21 1,4-20,0 3,2+1,80 0,0-7,0 0,001*
Posa (g) 13,845,76 2,6-25,0 9,3+6,24 0,0-28,0 <0,001*
Tuz (g) 0,05+0,09 0,00-0,30 0,06+0,15 0,00-0,72 0,519
*p<0,05. Gruplar arasi karsilastirmalar Mann—Whitney U testi ile yapilmustir.
Tablo 4’te dondurularak ve geleneksel gore Nutri-Skor  smiflarinin  dagilimi
yontemle kurutulmus meyvelerin Nutri- karsilastirildiginda,  gruplar  arasinda
Skor siiflarina gore dagilimlar istatistiksel  olarak anlamli  bir fark
gosterilmistir. Dondurularak kurutulmus saptanmamustir (p=0,073).

meyvelerde C smifindaki {irtinlerin oram
(%87,2), geleneksel kurutulmus meyvelere
(%66,7) kiyasla daha yiliksek bulunurken;
geleneksel kurutulmus meyvelerde D
siifindaki lirtinlerin oraninin (%28,2) daha
yiiksek oldugu belirlenmistir. A ve B Nutri-
Skor siiflarinda yer alan {iriinlerin oranlari
her iki kurutma yoOnteminde de diisiik
diizeylerde kalmistir. Her iki grupta yer alan
triinler arasinda E smifina giren {iriin
yontemlerine

saptanmamigtir.  Kurutma

Tablo 5°te ise farkli kurutma yontemleriyle
Trafik  Isig1
siniflandirilmasi

kurutulan  meyvelerin
Modeli’ne gore

gosterilmistir. Trafik Isig1 Modeli’ne gore
dondurularak kurutulmus incir meyvesi
haricinde diger tim meyveler toplam yag ve
doymus yag bakimindan yesil etikette
smiflanmistir. Seker igerigi acisindan tiim
meyveler kirmizi etikette yer almistir. Tuz
ve doymus yag agisindan ise meyvelerin
tamamu yesil etiket renginde siniflanmistir.
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Tablo 4. Farkli kurutma yontemleriyle kurutulan meyvelerin nutri-skor modeline gore
siniflandiriimasi

Nutri-Skor Dondurularak Geleneksel Toplam (n=78) p*
Simiflamasi Kurutulmus Kurutulmus
(n=39) (n=39)
n (%) n (%) n (%)
A 2(5,1) 1(2,6) 3(3,9)
B 0(0,0) 1(2,6) 1(1,3) 0.073
C 34 (87,2) 26 (66,7) 60 (76,9) ’
D 3(7,7) 11 (28,2) 14 (17,9)
E 0(0,0) 0(0,0) 0(0,0)

Veriler say1 (n) ve yilizde (%) olarak sunulmustur. *Ki-kare testi

Tablo 5. Farkli kurutma yontemleriyle kurutulan meyvelerin trafik 15181 modeline gore
siniflandirilmasi

Meyve tiirii Kurutma tipi Yag (g) Doymusyag(g) Seker (g) Tuz (g)

Trabzon Hurmasi (n=3) D
Trabzon Hurmasi (n=3)
Ananas (n=3)

Ananas (n=3)

Portakal (n=3)

Portakal (n=3)

Seftali (n=3)

Seftali (n=3)

Incir (n=3)

Incir (n=3)

Armut (n=3)

Armut (n=3)

Kivi (n=3)

Kivi (n=3)

Kayis1 (n=3)

Q T U a U o o

Kayis1 (n=3)
Cilek (n=3)
Cilek (n=3)
Beyaz Dut (n=3)
Beyaz Dut (n=3)

O U @@ U @ U Q@ U a o
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Tablo 5. Farkli kurutma yontemleriyle kurutulan meyvelerin trafik 15181 modeline gore

siiflandirilmasi (Devami)

Meyve tiirii

Elma (n=3)
Elma (n=3)
Visne (n=3)
Visne (n=3)
Muz (n=3)
Muz (n=3)

O & U Q@ T

Kurutma tipi  Yag (g)

0,17
0,67
0,82
0,17
0,00
G 1,2

Doymus yag (g)  Seker (g) Tuz (g)
0,00 0,01
0,00 0,00
0,00 0,10
0,00 0,00
0,00 0,10
0,00 0,10

Dondurularak kurutma: D, Geleneksel kurutma: G

TARTISMA

Kurutulmus meyveler; diyet posasi,
vitaminler, minareller, biyoaktif bilesikler
ve antioksidanlar gibi insan saglig1 tizerinde
koruyucu etkileri oldugu bilinen besin
ogelerinin 6nemli bir kaynagidir. Uzun raf
omrii ve yogun besin Ogesi igerikleri
sayesinde diinya genelinde yaygin olarak
tercih edilen saglikli atistirmaliklar arasinda
yer almaktadir (24). Bununla birlikte,
kurutulmus meyvelerin enerji ve seker
iceriklerinin  gorece  yiiksek  olmasi
nedeniyle porsiyon
kontroliiniin saglanmasi; bireyin genel
enerji dengesi ve beslenme aligkanliklari
dogrultusunda kisisellestirilmis Onerilerin
dikkate alinmasi 6nem tagimaktadir. Bu
arastirmada, Tiirkiye’de satisa sunulan
geleneksel ve dondurularak kurutulmus
meyvelerin besin dgesi igerikleri ile Nutri-
Skor ve Trafik Isig1 Modeli etiketleme
sistemlerine gore
degerlendirilmistir.

Kurutma islemleri, oOzellikle meyve ve
sebzeler gibi kolay bozulabilen iirlinlerde
raf Omriinii uzatarak mikrobiyal geligimi ve
kimyasal reaksiyonlar1 sinirlandirmakta; bu
nedenle gida endiistrisinde giderek artan bir
6nem kazanmaktadir. Bununla birlikte,

tiketiminde

siiflandirmalari

geleneksel kurutma yontemleri {iriinlerin

duyusal ve besinsel 6zelliklerinde kayiplara
yol acabilmektedir. Bu sinirhiliklarin
azaltilmasi amaciyla dondurularak kurutma
gibi yenilik¢i teknolojiler gelistirilmistir
(25). Nitekim alig meyvesi lizerinde
gerceklestirilen bir c¢alismada, biyoaktif
bilesenlerin  korunumu, dogal rengin
muhafazasi ve ucucu bilesiklerin stabilitesi
acisindan dondurularak kurutmanin en
uygun dehidrasyon yontemi oldugu
bildirilmistir (26).

Bu arastirmanin bulgulari, enerji, posa ve
protein icerikleri ag¢isindan iki kurutma

yontemi  arasinda  anlamli  farklar
bulundugunu gostermektedir.
Dondurularak kurutma yonteminin
Ozellikle Trabzon hurmasi, ananas,

portakal, incir, kivi, elma, visne ve muz gibi
baz1 meyvelerde enerji degerlerini artirdig:
gOriilmiistiir.  Bunun  temel nedeni,
dondurarak kurutma isleminde suyun daha
etkin  uzaklastirllmast  sonucu  besin
Ogelerinin kuru madde bazinda konsantre
hale gelmesi olabilir (27). Enerji igerigine
benzer sekilde, dondurularak kurutulmus
meyvelerin geleneksel kurutulmus
meyvelere kiyasla ortalama olarak daha
yilksek  protein ve posa igerdigi
belirlenmistir. Bu durum, dondurarak
kurutma isleminin diisiik sicaklik ve vakum
ortaminda  gergeklestirilmesi  sayesinde
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1stya duyarli besin bilesenlerinin daha iyi
korunmast ile aciklanabilir.  Ayrica,
dondurularak  kurutulmus
gbzlenen daha yiiksek enerji ve besin 6gesi

meyvelerde

degerlerinin, daha diisiik son nem igerigine
bagl olarak kuru madde
konsantrasyonunun artmasindan
kaynaklanabilecegi bildirilmektedir (25).

Posa igeriginin dondurularak kurutulmus
meyvelerde geleneksel yontemle
kurutulmus meyvelere kiyasla anlamlh
derecede daha yiiksek olmas1 dondurularak
kurutmanin, posa  gibi  bilesenlerin
korunmasinda daha etkili  oldugunu
diistindiirmektedir. Meyve-sebze kaynakli
yan {Uriinlerde yapilan bir c¢aligmada
dondurularak kurutmanin diistk
sicaklik/basing kosullar1 sayesinde diyet
posast dahil besin bilesenlerini sicak hava
ve vakum kurutmaya gore daha 1yi1
muhafaza ettigi bildirilmistir (28). Benzer
sekilde, yontemlerinin
karsilastirilmasi1  sonucunda, dondurarak
kurutmanin  diisiik  sicaklik  kosullar

kurutma

sayesinde besin bilesenlerinin
korunmasinda geleneksel kurutma
yontemlerine gore daha etkili oldugu
bildirilmektedir (29).

Protein igerigi acisindan da dondurularak
kurutulmus meyvelerin geleneksel
yontemle kurutulmus meyvelere gore daha
yiiksek degerler sergilemesi dondurularak
kurutmanin diisiik sicaklik ve vakum
kosullarinda caligsmasinin, protein
denatiirasyonunu onleyerek amino asitlerin
daha 1yi korunmasini saglamasi ile iliskili
olabilir (30). Bu durum literatiirde, diistik
sicaklikta isleme teknolojilerinin protein
koruyabildigini  bildiren
calismalarla da uyumludur (31). Farkh
kurutma yOntemlerinin  karsilagtirildig:
balik eti ile yapilan bir c¢alismada,
dondurularak kurutmanin daha az doku
miyofibriler

stabilitesini

hasar1  olusturdugu ve

Arslan ve ark.

proteinlerin  stabilitesini daha yiiksek
diizeyde  korudugu, ayrica  protein
oksidasyonu ile iliskili bazi olumsuz
degisimleri sinirladig1 rapor edilmistir (32).
Ancak meyvelerin genellikle protein
acisindan zengin bir besin kaynagi
olmamasi nedeniyle protein igerigindeki bu
artisin beslenme agisindan 6nemi simnirl
olacaktir. Karbonhidrat, toplam seker, yag
ve tuz icerikleri agisindan iki kurutma
yOntemi arasinda istatistiksel olarak anlamli
bir fark bulunmamastir.

Etiket ve ambalaj, tiiketicilerin tercih
ettikleri irilinleri degerlendirmelerine ve
triinlerin ~ niteligi ~ hakkinda  bilgi
edinmelerine olanak saglayan temel
unsurlar arasinda yer almaktadir (33). On
yliz beslenme etiketleri ise tiiketicilerin
besinlerin saglik
degerlendirmelerine yardimci olmak ve
daha saglikli gida se¢imlerini tesvik etmek

diizeyini

amaciyla tasarlanmistir (20, 34). On yiiz
etiketleme  sistemlerinin,
triinler arasinda hizli  karsilastirma
yapmasina olanak sagladig1 ve daha saglikli
secimleri tesvik edebilecegi gosterilmistir
(35, 36). Besin profilleme sistemlerinden
Nutri-Skor degerlendirmesine gore her iki
kurutma yonteminde de 6rneklerin ¢ogunun

tuketicilerin

C smifinda yer aldigi gorilmiistir ve
gruplar arasinda istatistiksel acidan bir
farklilik bulunmamistir. Kurutma ydntemi
besin O0gesi yogunlugunu ve dolayisiyla
profil puanlarin etkileyebilir.
Dondurularak kurutulmus meyveler, su
icerigini %1-3'e kadar indirdigi i¢in taze
meyve oranin1 gramajda en yiiksek
seviyeye tasir. Ancak, dondurularak
kurutulan tirtinlerin 100 gramdaki enerji ve
seker yogunlugu da artabilir. Bu durum,
Nutri-Skor algoritmasinda enerji
puanlarmin negatif etkisini artirabilir.
Geleneksel yontemle kurutulan meyvelerde
ise su icgerigi daha yliksek seviyelerde
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kaldig1 icin seker yogunlugu daha diisiik
olabilir. Hem geleneksel hem de
dondurularak  kurutulmus
griinlerin biiyiilk bir kisminin C ve D

meyvelerde

siifinda yer almasi kurutulmus meyvelerin
genellikle yiiksek enerji ve seker icerigine
sahip olmalar1 nedeniyle, Nutri-Skor
sisteminde c¢ogunlukla “orta” diizeyde
saglik puani alabildiklerini gostermektedir
(34). Benzer sekilde yapilan bagka bir
calismada da kuru meyvelerin ¢cogunlugu C
Nutri-Skor smifinda yer almistir (35).

2

Nutri-Skor'un meyve kategorisinde iyi bir
ayirt edici oOzelligi oldugu diisiiniilse de
dondurularak kurutulmus meyveler ile

seker ilaveli  kurutulmus  meyveler
arasindaki farka yeterince
vurgulayamadigini disiindiirmektedir.

Kurutulmus meyvelerde seker icerigi dogal
olarak konsantre oldugu i¢in, posa ve
protein  icerigi  yuksek olsa  dahi,
algoritmada baskin belirleyici olan seker ve
enerji bilesenleri Nutri-Skor degerinin
azalmasina neden olmaktadir. Bu durum,
ozellikle dondurularak kurutulmus
meyvelerde gozlenen daha yiiksek posa ve
protein diizeylerine ragmen, Nutri-Skor
siniflandirmasinin anlamli bigimde
tyilesmemesini agiklamaktadir.

Trafik Is1g1 Modeli sonuclarinin da benzer
bir sinirliliga sahip oldugu goriilmektedir.
Tim  kurutulmus meyvelerin  seker
acgisindan kirmizi etikette siniflandirilmasi,
modelin 100 g bazli degerlendirme yapmasi
nedeniyle, dogal olarak suyu uzaklastirilmis
ve seker konsantrasyonu artmis meyveleri
yliksek riskli kategoride gostermesine yol
acmaktadir. Ayrica meyvelerdeki yiiksek
seker igeriginin biiyiik 6l¢lide dogal meyve
sekerlerinden kaynaklanmasi ve Nutri-Skor
ve Trafik Isig1 Modeli sistemleri ile bunun
ayirt edilememesi bu besin etiketi
profilleme yontemleri agisindan 6nemli bir
sinirlilik  olusturmaktadir. Dondurularak

Arslan ve ark.

kurutulmus meyvelerin daha yiiksek posa
ve protein igerigine sahip olmasina ragmen,
etiketleme sistemlerinde ayrigmamasi, 6n
yliz etiketleme modellerinin  isleme
teknolojisini ve biyoyararlanimi dikkate
almamasindan kaynaklanmaktadir.

Bu ¢alismanin sonuglart mevcut Nutri-Skor
ve Trafik Isigt  Modeli etiketleme
sistemlerinin, dondurularak kurutulmus
meyveler gibi fonksiyonel degeri yiiksek
irlinleri  beslenme  kalitesi  agisindan
yeterince ayirt edemedigini
diistindiirmektedir. Literatiirde de besin
profilleme sistemlerinin bazi besinlerde
polifenoller, omega-3 yag asitleri veya
diger biyoaktif bilesenler gibi zorunlu
etiketleme kapsaminda yer almayan
bilesenleri dikkate alamadig1 ve bu nedenle
besinlerin kalitesini tam olarak
yansitamayabilecegi belirtilmektedir. Bu
durum Ozellikle fonksiyonel 6zellikleri
yliksek irilinlerin  degerlendirilmesinde
onemli bir smirlilik  olarak  ifade
edilmektedir (36). Dondurularak
kurutmanin en biiyilk avantaji olan
polifenol ve flavonoid korunumu, higbir
etiketleme modelinde puanlanmamaktadir.
Bu bulgular, ozellikle saglikli
atistirmaliklar ve fonksiyonel besinler
alaninda, dogal seker—ilave seker ayrimi,
posa matrisi, isleme teknolojisi ve
biyoyararlanim gibi parametreleri igeren
besin profilleme modellerine ihtiyag
oldugunu ortaya koymaktadir.

CALISMANIN SINIRLILIKLARI

Yapilan bu c¢alismada besin igerigi
analizlerinin {iriin etiketlerinden elde edilen
verilere dayanmis olmasi ¢alismanin
siirliliklart arasindadir. Ayrica c¢alismaya
13 meyve tiirliniin dahil edilmis olmasi,
diger meyveler (6rnegin, mango, bogiirtlen)
icin sonuclarin genellebilirligini

sinirlamaktadir.  Ayrica  yapilan  bu
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calismada tiiketicilerin kabulii ag¢isindan
geleneksel ve dondurularak kurutulmus
meyvelerin duyusal analiz ¢alismalarinin
yaptlmamis  olmast da  ¢alismanin
siirliliklart arasindadar.

SONUC VE ONERILER

Bu ¢alismada, Tiirkiye’de perakende satista
bulunan geleneksel yontemle kurutulmus ve
dondurularak kurutulmus meyvelerin besin
Ogesi igerikleri karsilastirilmis; elde edilen
veriler Nutri-Skor ve Trafik Is131 Modeli
sistemleri kullanilarak degerlendirilmistir.
Bulgular, dondurularak
meyvelerin enerji, posa ve protein icerikleri
acisindan geleneksel yontemle kurutulmusg

kurutulmus

meyvelere kiyasla daha yiiksek degerlere
sahip oldugunu gostermistir. Bu
farkliliklarin, dondurularak kurutma
isleminin  disik sicaklik  ve vakum
kosullarinda  gergeklestirilmesine  bagl
olarak besin Ogelerinin daha iyi korunmasi
ve daha diisiik son nem igerigi nedeniyle
kuru madde konsantrasyonunun artmastyla
iliskili oldugu diisiiniilmektedir. Bununla
birlikte, Nutri-Skor ve Trafik Isig1 Modeli
sistemi sonuglar1 incelendiginde, her iki
kurutma yoOnteminde de {irlinlerin biiyiik
cogunlugunun benzer smiflarda yer aldigi
ve kurutma yontemine bagli besin Ogesi
farkliliklarinin ~ etiketleme
smirlt  6lclide  yansidigr  belirlenmistir.
Ozellikle kurutulmus meyvelerin dogal

sonuglarina

olarak yiiksek enerji ve seker yogunluguna
sahip olmasi, 100 g bazli degerlendirme
yapan bu sistemlerde puanlamayi belirleyici
bir unsur haline getirmekte; posa, protein ve
biyoaktif bilesenler gibi olumlu 6zelliklerin
simiflandirmada  yeterince ayirt  edici
olmasini engellemektedir. Ozellikle
polifenol ve flavonoid igerigi, posa matrisi,
isleme teknolojisi ve biyoyararlanim gibi
unsurlarin  mevcut  besin  profilleme
algoritmalarinda yer almamasi, bu tiir

Arslan ve ark.

iriinlerin beslenme kalitesinin biitiinciil
bicimde yansitilmasini gli¢lestirmektedir.
Bu durum, &zellikle saglikli atistirmaliklar
ve fonksiyonel gidalar baglaminda, dogal
seker—ilave  seker  ayrimini,  isleme
yontemlerini  ve besin  bilesenlerinin
biyolojik etkilerini dikkate alan daha
kapsamli besin profilleme yaklasimlarina
ihtiya¢ oldugunu ortaya koymaktadir.

ARASTIRMA KATKI ORANI BEYANI

Calismanin Tasarlanmasi: SA, MSG, MO,
CD, IA, BNY; Verilerin Toplanmasi: MO,
CD, IA, BNY; Makalenin Yazimi: SA,
MSG, MO, CD, IA, BNY; Makalenin
Gozden Gegirilmesi ve Diizenlenmesi: SA,
MSG
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INTEGRATING KAHOOT AS A GAMIFIED LEARNING TOOL INTO A NURSING ENGLISH
COURSE: EFFECTS ON NURSING STUDENTS’ LEARNING APPROACHES, ATTITUDES, AND
MOTIVATION

ilkay Culha!

! Bilecik Seyh Edebali Universitesi, Saghk Bilimleri Fakiiltesi, Hemsirelik Boliimii, Bilecik, Tiirkiye
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ABSTRACT

Aim: Kahoot as a gamified learning tool may improves English learning outcomes by encouraging student
learning. This study aimed to determine the effect of Kahoot on nursing students' learning approaches, attitudes
toward English, and motivation in a nursing English course. Method: The study was conducted with a single group
using time series, a quasi-experimental design. A total of 111 students, in a Nursing English course at a university
in the spring semester of 2023-2024 academic year, participated the study. Depending on the time series method,
4 measurement points (T1, T2, T3, T4) were determined. At the beginning of the course, the Traditional
educational method was used. After T2-measurement time Kahoot was integrated along with the Traditional
educational method . Data were collected on four measurement points via personal information form, learning
approach scale, English attitudes scale, teaching materials motivation survey. Independent groups t-test and one-
way ANOVA test were used for comparison by groups, repeated ANOVA test was used for comparison of repeated
measurements. Effect size was expressed as partial eta squared. The significance level was set at p<0.05. Results:
After integrating Kahoot, nursing students’ deep learning and surface learning approaches, attitudes toward
English, and motivation related to instructional materials significantly improved over the four measurement points.
Conclusion: 5.0% of the variation in nursing students' deep learning approach scores, 4.1% of the variation in
their attitudes toward English, and 21.3% of the variation in their motivation scores are explained by the Kahoot
application.

Keywords: Nursing students, Learning approach, Student attitude, Student motivation, Kahoot

KAHOOT'UN OYUNLASTIRILMIS OGRENME ARACI OLARAK MESLEKI INGILIZCE DERSINE
ENTEGRE EDILMESi: HEMSIRELIK OGRENCILERININ OGRENME YAKLASIMLARI,
TUTUMLARI VE MOTIVASYONLARI UZERINDEKI ETKILERI
(074
Amac: Oyunlastirilmis bir dgrenme araci olarak Kahoot, dgrencilerin 6grenmesini tesvik ederek Ingilizce
O6grenme sonuclarimi iyilestirebilmektedir. Bu ¢alismanin amaci, Kahoot'un hemsirelik 6grencilerinin 6grenme
yaklasimlari, Ingilizceye karsi tutumlar1 ve hemsirelik ingilizce dersindeki motivasyonlari iizerindeki etkisini
belirlemektir. Yontem: Calisma, zaman serisi deseni kullanilarak tek bir grup tizerinde yar1 deneysel bir tasarimla
gerceklestirildi. 2023-2024 akademik yiliin bahar déneminde bir iiniversitede Mesleki Ingilizce dersine katilan
toplam 111 6grenci aragtirmaya katildi. Zaman serisi desenine gore, 4 6l¢glim zamani (T1, T2, T3, T4) belirlendi.
Ik 6nce geleneksel egitim yontemi ile ders anlatildi. T2 6l¢iim zamanindan sonra Kahoot, geleneksel egitim
yontemiyle birlikte derse entegre edildi. Calisma verileri, kisisel bilgi formu, 6grenme yaklasin lgegi, Iingilizce
tutum Olgegi, 6gretim materyalleri motivasyon anketi araciligiyla dort 6lgliim zamaninda toplandi. Gruplar arasi
kargilagtirma i¢in bagimsiz gruplar t-testi ve tek yonlit ANOVA testi, tekrarlanan 6l¢iimlerin karsilastirilmasi igin
tekrarl1 6lgiimler ANOVA testi kullanildi. Etki biiyiikliigii kismi eta kare olarak ifade edildi. Anlamlilik diizeyi
p<0.05 olarak kabul edildi. Bulgular: Kahoot'un derse entegrasyonu sonrasi, hemsirelik 6grencilerinin derin ve
yiizeysel 6grenme yaklasimlari, ingilizceye yénelik tutumlari ve 6gretim materyallerine iliskin motivasyonlari,
dort farkli 6l¢tim zamaninda anlamli sekilde artmigtir. Sonug¢: Kahoot uygulamasi, hemsirelik 6grencilerinin derin
ogrenme yaklagimi puanlaridaki varyansin %5’ini, ingilizceye yonelik tutum puanlarindaki varyansin %4,1’ini

ve motivasyon puanlarindaki varyansin %21,3’{inii agiklamaktadir.
Anahtar Kelimeler: Hemsirelik dgrencileri, Ogrenme yaklasimi, Ogrenci tutumu, Ogrenci motivasyonu, Kahoot
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INTRODUCTION

In order for universities to gain a place in
the international arena (1,2), English for
specific purposes courses are included in
undergraduate health education. These
courses enable health students to acquire
professional English speaking and writing
skills (1). English for Nursing courses can
help students to communicate with other
healthcare professionals both nationally and
internationally, read English texts on
current health care, and provide qualified
nursing care by increasing their level of
professionalism (3). English is used as a
second language for communication
between patients and medical team in many
hospitals around the world. It is of great
necessity and importance for nurses to have
a proficiency in English that is specific to
the area of nursing and health, especially
during handover. Insufficient English can
lead to negative outcomes in terms of both
patient care and team collaboration (4).
With the globalization of the nursing
education system in our country, the
increasing migration of nurses for education
and work abroad (5) also increases the need
and importance of nursing English courses.

Literature Review

Nursing students may perceive English as a
difficult and complex language (6), even
though they report that English is necessary
for their profession (2,3,6,7) and especially
for speaking with English-speaking patients
(8). Although the number of studies that
determine the attitudes of nursing students
toward foreign language learning is limited,
the attitudes of university students toward
the English language are not at the desired
level in studies that have been conducted
with different samples (9,10). At that time,
it is a necessity to increase students'
motivation to improve
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English (6,7). It has been reported that a
variety of teaching methods in which
students actively participate will improve
their attitude towards learning English
(9,10). Accordingly, using Kahoot in
Nursing English Course and determination
of the results will contribute to the
literature.

Students tend to have a preferred learning
approach. It has been demonstrated that
students may adopt divergent learning
objectives. Some pursue a strategy of
studying exclusively to pass their exams,
while others endeavor to comprehend the
material (11). Consequently, the adoption
of student-centered learning methodologies
has emerged as a pivotal aspect in the
design of special purpose/professional
English courses, as evidenced by the
growing body of research (1).In these
contexts, there is a pronounced need to
utilize materials and tools that are tailored
to the specific learning requirements of the
students (3).The strategic incorporation of
technological  tools into  language
classrooms to augment learning has
garnered mounting attention in recent years.
One such method is gamification (12,13),
particularly in the form of mobile device-
supported gamified applications, which are
gaining prominence in language education
(14).0One such assistive application is
Kahoot (13,15).

Kahoot is a leading example of highly
accepted gamified student response systems
with a large user base worldwide (16). As a
popular gamification tool, it significantly
enhances class interaction and the overall
learning experience. By integrating design
elements such as graphics, music, scoring
systems, and competitive leaderboards,
Kahoot  transforms the  traditional
educational methods into a dynamic,
engaging, and student-centered
environment (15,16,17). Kahoot also
positively influences critical thinking skills
and reinforces the importance of
participation and motivation as fundamental
tools in the learning process (18). In this
process, Kahoot facilitates anonymous
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participation, thereby mitigating the fear of
embarrassment or peer judgment associated
with incorrect responses. By fostering a fun,
interactive, and student-centered
environment, the platform helps reduce
student anxiety, which subsequently leads
to enhanced learning outcomes (16). In this
way, Kahoot fosters a competitive
environment among students, thereby
encouraging them to engage more
extensively with the educational material
(10,19,20) and enhancing their level of
motivation (20,21,22). This findings make
Kahoot, a promising digital tool for modern
educational practices and educators should
integrate it into their teaching strategies to
stimulate student interest and participation
(23).

An increasing body of research has
identified the efficacy of the Kahoot in
enhancing English language education,
specifically in the context of foreign
language learning. Studies have shown that
the application fosters student engagement,
performance, and motivation (10,13,20,24)
and reduce anxiety levels (10) in the
learning process. By providing interactive
environment Kahoot also  supports
knowledge retention (25) and enhancing
vocabulary acquisition (24). Therefore,
regular use of Kahoot can help students
retain information more effectively (23) for
language education. Additionally, students
expressed positive attitudes towards this
gamified learning method (10,12). While
face-to-face education methods remains
irreplaceable, this situation has necessitated
the integration of digital tools to ensure
effective learning, particularly within the
field of foreign language education (15).
While research on educational technology
is expanding, there remains a notable gap in
understanding the precise mechanisms of
Kahoot’s impact in various language
educational disciplines (26), and the
number of studies examining the
application of Kahoot in Nursing English
courses in the field of nursing remains
limited. The findings of this study will
contribute to the literature in this particular
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context. In accordance with these
information above the study aimed to
determine the impact of Kahoot on nursing
students' learning approaches, attitudes
towards English and motivation in Nursing
English course.

Hypotheses:

HO: Integrating Kahoot does not have a
significant effect on nursing students' deep
learning approaches, attitudes towards
learning English, or motivations.

H1: Integrating Kahoot significantly
enhances nursing students' deep learning
approaches.

H2: Integrating Kahoot significantly
improves nursing students' attitudes
towards learning English.

H3: Integrating Kahoot significantly
increases nursing students' motivations.

METHODS
Design and settings

This is a single group using a time series
design from quasi-experimental research
designs. The study was conducted in the
nursing department at a state university
during the spring semester of 2023-2024
academic year. Data were collected
between March 2024 and June 2024.

Participants

The population of the study consisted of
116 nursing students who were enrolled in
Nursing Education course. No sampling
was used in the study, and students who met
the inclusion criteria and voluntarily agreed
to participate in the study constituted the
sampled population. The sample size was
determined using the Raosoft online sample
size calculator (27), which utilizes standard
statistical formulas for finite populations.
Based on a target population of (N = 116),
a 95% confidence level, and a 5% margin of
error, the required sample size was
calculated as 90. The study reached a total
of 111 students. This rate also represented
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approximately 95.7% of the target
population. 5 students were absent during
the Kahoot sessions and their data were
excluded from the study.

Inclusion criteria: To be enrolled in Nursing
English course, to have volunteered to take
part in the study, to have participated in the
Kahoot lessons. Exclusion criteria: To not
accept to participate in the study, to be
absent in the Kahoot lessons before the 3rd
and 4th measurement points.

Data collection forms

Personal information form: The form
consisted of 3 questions to determine the
demographic data of the students (age,
gender, kahoot application experience) and
4 visual analog scales (VAS) that will allow
them to rate their own English levels (1),
their satisfaction with Nursing English
course (2), their satisfaction with the
Kahoot (3) and the contribution of Kahoot
to the course (4) on 5-points. The first and
second VAS were applied at the beginning
of the study and the third and fourth VAS
were applied at the end of the study.

Learning aproaches scale: The scale was
developed by Biggs et al. (2001) to measure
students' attitudes towards learning and the
way they learn. The Turkish validity and
reliability of the scale was conducted by
Bati et al. (2010). The scale consists of 20
items in 5-point likert format and 2 sub-
dimensions (Deep Approach and Surface
Approach). The scores obtained from the
sub-dimensions vary between 10 and 50
points. The higher the score, the higher the
students' learning attitude in that
subdimension. The Cronbach's alpha value
is 0.77 and 0.80 for the sub-dimensions of
deep approach and surface approach,
respectively(11). In the current study, it was
found to be 0.75 and 0.68, respectively.

Attitudes toward English scale: The scale
was developed by Aiken et al. (1979) to
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measure learner attitudes in language
education. The validity and reliability of the
scale in Turkish language was conducted by
Tuncer et al. (2015). The 5-point Likert
scale consists of 19 items. The positive
attitude of students increases as the score
obtained from the scale increases.
Cronbach's alpha reliability coefficient of
this scale is 0.88 (28). In the current study,
it was found as 0.92.

Instructional  materials  motivation
survey: The scale/survey was developed by
Keller (2006) to measure how the
instructional materials used in the
class/course affect motivation towards the
class/course. The validity and reliability of
the scale in Turkish has been conducted by
Kutu and S6zbilir (2011). The scale consists
of 24 items and 2 sub-dimensions
(Attention-Relevance and Confidence-
Satisfaction). The items 3, 12, 14, 16 and 18
are scored in reverse order. The higher the
score that is obtained from the scale, the
higher the level of motivation. Cronbach's
alpha reliability coefficient of this scale is
0.83 (29). In the current study, it was found

as 0.88.
Intervention process

Information about Nursing English
course

In the institution where the study was
conducted, Nursing English course is
carried out with the traditional educational
method (such Power-Point presentation,
question-answer methods). Also in the
spring semester, the Surgical Nursing
course, which is one of the major nursing
courses, is also taken by the students.
Therefore, in this study it was planned to
include some surgical nursing topics in
Nursing  English  course  content.
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Descriptive information regarding Nursing
English course is summarized in Table 1.
Table 1. Descriptive data of Nursing English Course
Week  Subject Educational methods Measurement
points*
1 Stress Traditional educational method
2 Shock and types Traditional educational method
3 Surgical wound Traditional educational method > T1
4 Surgical wound Traditional educational method
5 Pain management Traditional educational method
6 Pain management Traditional educational method > T2
7 Diagnostic methods Traditional educational method +Kahoot
for surgical diseases
8 Preoperative process Traditional educational method +Kahoot
9 Intraoperative process  Traditional educational method +Kahoot = T3

10 Operating room
nursing

11 Postoperative process

12 Medications used in
surgical clinics

13 Translating exercises

14 Translating exercises

Traditional educational method +Kahoot

Traditional educational method +Kahoot
Traditional educational method +Kahoot = T4

Traditional educational method +Kahoot
Traditional educational method +Kahoot
*Times for the administration of data collection forms

Determination of measurement points
for data collection

In time series design, the same data
collection tools are administered to the
same individual/single group at different
measurement points, determined before and
after the intervention (30,31). In the current
study, for data collection, we determined 4
measurement points (T1, T2, T3, T4) in
accordance with the program of the course
in the spring semester. Accordingly, the
time interval between T1-T2, T2-T3 and
T3-T4 measurements was two weeks
(Table 1). The measurement points were
strategically divided into two phases: T1
and T2 were established as pre-intervention
points prior to the Kahoot implementation,
whereas T3 and T4 served as post-

intervention measurement points following
the integration of Kahoot (Table 1).

At the initial measurement point (T1), we
administered the personal information form
and three other scales to the students.
Subsequently, the same three scales were
re-administered during the T2, T3, and T4
measurement points ( Figure 1 and Table 1)
at the end of each lesson.

Information about Kahoot quizzes

The researcher designed quizzes using
Kahoot platform. Each quiz comprised 15
multiple-choice/true-false questions with
four options, designed to summarize the
subject of that week. Depending on the
complexity of the questions, students were
allotted 20 to 30 seconds to respond to each
question.
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-Informing the students about the research

Personal information form, Learning Approaches Scale, Attitudes Towards
T1 English Scale. Instructional Materials Motivation Survey

Learning Approaches Scale, Attitudes Towards English Scale,

V) Instructional Materials Motivation Survey

Intervention

Traditional educational method +Kahoot

Learning Approaches Scale, Attitudes Towards English Scale,

T3 Instructional Materials Motivation Survey

T4 Learning Approaches Scale, Attitudes Towards English Scale,

Instructional Materials Motivation Survey

Figure 1. Study flow chart

Kahoot quizzes were administered to the
students at the end of the each lesson,
beginning with 7th course week (Table 1).
During the implementation the quiz link
was disseminated to the students via a QR
code, facilitating seamless access to the
platform. To ensure a low-stakes
environment and maintain privacy, students
accessed the sessions using anonymous
pseudonyms. Each quiz session lasted max
5-6 minutes. Upon completion, the correct
responses were also disclosed with students
to provide immediate formative feedback.

Kahoot integration process

At Nursing English course, only the
traditional educational method was used
including the 6th course week. Beginning
with 7th course week and until the end of
the semester, traditional educational
method was supplemented with Kahoot
quizzes, administered at the end of each
lesson (Table 1).

The statistical evaluation of the data

A statistical package program was used to
analyze the data. Frequency and percentage
statistics were given for categorical
(qualitative) variables, and mean, standard
deviation (mean#ss), minimum and
maximum statistics were given for
quantitative variables. The data were
examined according to skewness and
kurtosis  values, standardization of
skewness and kurtosis coefficients, and
normality with plots tests, and it was
determined that the data were distributed in
accordance with the normal distribution.
Independent groups t-test and one-way
ANOVA test were used for comparison by
groups, repeated ANOVA test was used for
comparison of repeated measurements, and
LSD Post Hoc test was used for within-
group and repeated comparisons. Effect size
was expressed as partial eta squared (n2).
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When reporting the partial eta squared (n2)
in the research results, values such as 0.01
were accepted as small effect size, values
such as 0.06 as medium effect size, and
values such as 0.14 as large effect size.

RESULTS

The average age of the students was 20.54
+ 1.03 and the majority of them were female
(52.5%). 68.3% of the students were first
time users of the Kahoot application.
Students were asked to rate their own
English level, satisfaction with vocational
English course, satisfaction with Kahoot
application, and contribution of Kahoot to
course on S5-point visual scales. The
students' mean score for their own English
level was 2.53+1.32 . The mean score for
their satisfaction with the course with the
Traditional educational method was
2.94+1.58. The mean score for their
satisfaction with the Nursing English course
with Kahoot tecnique was 4.00 £ 2.27.
There was no significant correlation
between students' age, gender, previous
kahoot  experience, and  learning
approaches, attitudes toward English, or
motivation toward the course material (p
>.05). Table 2 shows the distribution of
students' scale scores on the first (T1) and
fourth (T4) scales according to some of their
characteristics. There's no significant
difference between the mean scores of the
scales with genders and previous Kahoot
experience (p>.05 for each).
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Student mean scores for the repeated
measures are shown in Figure 2 and the
comparison of mean scores are shown in
Table 3. A statistically significant
difference (p=.003), with a small effect size
(n2=0.054) was found between the mean
Deep Learning Approach scores of the
students according to the different
measurement points (Hl was accepted). A
statistically significant difference (p=.050)
with a small effect size (n2=0.027) was
found between the mean scores of the
Surface Learning Approach scores of the
students according to different
measurement  points. A statistically
significant difference (p=.034) with a small
effect size (n2=0.041) was found between
the mean scores of nursing students'
Attitudes Toward English according to
different points  (H2
accepted). A  statistically significant
difference (p=.000) with a large effect size
(m2=0.213) was determined between the
mean scores of Instructional Materials
Motivation according to different time
measurements of the nursing students (H3
accepted). Approximately 5% of the
increase in nursing students' deep learning

measurement

aprproach, 4.1% of the increase in their
attitudess toward English, and 21.3% of the
increase in motivation were attributed to
Kahoot.

Table 2. Comparison of scale scores on T1 and T4 measurement points according to some

characteristics of students

Gender Previous Kahoot Experience
Measurement Female Male p Yes No p
Variables points (n=58) (n=53) (n=37) (n=74)
D
Leeaeglin T1 28.8045.98  28.48+42 691  29.04559  28.55£5.03  .688
g T4 29.9443.28 29.4+3.04 388 29.81+3.53 29.62+3.01 781
Aproach
Surf:
Ll;ll‘?lcnel T1 31.68+5.64 3106527 573 31.16£5.19 3149456  .774
g T4 32.13+£3.6 31.6+£3.83 477 31.63+£3.14 32.04£3.95 638
Aproach
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Table 2. Comparison of scale scores on T1 and T4 measurement points according to some
characteristics of students (Continued)

Gender Previous Kahoot Experience
Measurement Female Male Yes No p
Variables points (n=58) (n=53) (n=37) (n=74)
Attit
Tovlvzfgs T1 62.81£13.95 64524139 539 65.72£14.63 62.65:1352 304
. T4 68.83£15.04 66.06+13.64 .337 70.47+£13.87  66.14x14.51 .16l
English
il/}ztt{;?;l‘s’nal T1 64.52+13.90 75251432 706 77411293  75.04+14.00 421
orial T4 66.06+13.64  86.29+13.88 .338 90.75+13.75 86.26x13.73 .130
Motivation
T3; 86,93 T4; 87,68
T1; 75,79 T2; 75,59
T1; 31,39 T2;31,13 T3; 31,65 T4; 31,88
T1; 28,69 T2; 29,24 T3; 29,58 T4; 29,68
T1 T2 T3 T4
=e—Deep Approach Surface Approach

Attitudes Toward English

Instructional Materials Motivation

Figure 2. Scale scores for the repeated measures

Table 3. Comparing students' scale scores according to four measurement points

Measurement

Partial eta kare

+
points Mean+SD p Post Hoc M2)
Tl 28.69+5.19
Deep Learning T2 29.24+3.04 . 1-3
Aproach T3 29.58+3.95 003 1-4 0.054
T4 29.68+3.17
T1 31.33+5.45
E“ri‘lcii T2 31.4143.50 050+ 2-4 0.027
Aea gh T3 31.65+4.92 . :
pproac T4 31.88+3.70
E 63.62+13.88 2-3
Attitudes 62.64+13.42 . 2-4
Toward English T3 67.06:1542 034 0.041
T4 67.51£14.39
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Table 3. Comparing students' scale scores according to four measurement points (Continued)

Measu.rement Mean<SD p Post Hoc Partial eta kare
points m2)
Instructional T1 75.79£13.65 1-3
Materials T2 IST9EL3AL T gggn 1-4 0.213
.. T3 86.93£15.04 ) 2-3 ’
Motivation T4 87.68+13.83 24
*p<.05
DISCUSSION learning environment for students and

This study was conducted to determine the
effect of kahoot on nursing students'
learning approaches, attitudes towards
English and motivations in Nursing English
course. Results will be discussed according
to these parameters.

The effect of Kahoot on nursing students’
the learning approaches

The learning styles and approaches of
students have an impact on their learning
processes(11,32). It is recommended that
students should be supported to adopt a
deep learning approach that will enable
them to achieve high quality learning
outcomes (11). In the current study, before
and after implementing the gamified
Kahoot technique, the students' surface
learning approaches were higher than their
deep learning approaches. The fact that
English language learning is a process that
requires memorization may have had an
effect on the higher level of students'
surface learning approaches. It can be said
that when students are asked to learn a lot of
information in a short period of time, they
have a tendency to surface learning by
memorizing information (11). To the
results, it can be seen that the students have
continued with their approach of surface
learning. Apart from, the fact that there was
an increase, although at a low level, in the
students' approaches to deep learning after
Kahoot technique can be evaluated
positively in terms of learning approaches.
Kahoot, which provides a conducive

promotes a more positive learning
experience (23), can support deep learning
approaches by encouraging students to be
interested in the knowledge itself in
language learning that requires rote
learning. Although there is no research in
this area in the literature, the results of
studies that used Kahoot technique in
various lessons or activities found that
students' interest in learning increased along
with their curiosity (7,16,20,33).

The effect of Kahoot on nursing students'
attitudes towards English and course
success

Attitudes toward a foreign language are
related to how students learn English.
Attitudes towards English  influence
whether students learn English properly
(34). Although nursing students agree that
they need to learn academic English, they
report that they cannot make up for their
deficiencies (2,3). Therefore, English
literacy levels are not at desired levels in
nonnative English-speaking countries (3).
Similarly, in this study, the attitude of the
students towards the English language
before and after the implementation of
Kahoot was found to be at a medium level.
This result may have been influenced by the
fact that the students' level of satisfaction
with the English language for professional
purposes was also at a medium level.

Getie (2020), in contrast to the findings of
this study, reported that students have high
attitudes  towards  English  language
learning, but the negative attitudes may be
due to the educators and the teaching
methods they use (7). This situation also
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supports the need to use different methods
when teaching English (6,35). Although the
attitudes of the students towards the English
language continued to be at a moderate level
after the Kahoot technique used in this
study, the significant increase in the attitude
scores supports the knowledge that different
methods should be used. Kahoot, as a
gamified learning platform, can create a
competitive environment among students,
increase their participation in class, and
increase their willingness to learn a
language while having fun (16,36). In the
current study, the increase in students'
attitudes towards vocational English may
have been supported by their higher
satisfaction with Kahoot compared to
traditional methods and their active
participation in the lesson. The results of the
study support the knowledge that active
learning methods in which students are
involved in the teaching process have a
positive effect on students' attitudes towards
English (9).

Use of Kahoot is recommended as a
facilitative method for the support of special
purpose academic English language
learning (13). The technique has a positive
effect on students' attitudes toward learning
and contributes positively to their exam
scores (37) and academic performance
(23,38,39). In the current study, the average
midterm grade of the students enrolled in
Nursing English course was 68.20 out of
100, while the average final grade was
74.28. The high level of student satisfaction
with the activity (4.00+2.27) compared to
the traditional method (2.9441.58) and the
significant increase in students' attitudes
towards English may have contributed to
their English learning (34) and success (28).

The effect of Kahoot on nursing students'
motivation

It is reported in the literature that using
digital games in education is beneficial in
increasing classroom participation (7) and

Culha

motivating  students  (7,18).  Thus,
educational interventions are needed to
increase nursing students' motivation to
learn English and that mobile assisted
learning (7) and gamification methods
(22,35) can be used. Since the Kahoot
technique is one of the methods of learning
by playing, it attracts students' attention and
facilitates learning (15,23,39,40). This
technique is also accepted as a tool to
motivate and support the learning process of
students in the healthcare field (20,21,41).
Consistent with existing literature, the
current study found that students’
motivation towards the Kahoot application
was notably higher compared to traditional
method. This finding may be attributed to
students’ high levels of satisfaction with
Kahoot and its perceived contribution to the
course. And Kahoot also provided passive
listening into an active, competitive, and
socially learning experience. This indicate
that the interactive nature of Kahoot created
a more dynamic, engaging learning
transforming passive
reception into active participation compared
with traditional method. Accordingly, the
fact that the students came to the lesson with

environment,

the knowledge that interactive Kahoot
would be used in the lesson, may have also
been effective in the increase of their
participation to the lesson and their
motivation (13,38). In general, it could be
said that Kahoot, as a gamified learning
tool, was useful and beneficial in Nursing
English course as observed in other studies

focused on English language learning
(10,22,40).

CONCLUSION AND IMPLICATION
FOR NURSING EDUCATION

In this current study, Kahoot effectively
improved nursing students' deep learning
approaches, attitudes toward English, and
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motivations. On the other hand, there was
no decrease in surface learning approaches.
With the globalization of the nursing
education system in our country, the
number of nurses going abroad for both
education and professional working is
increasing day by day, and this highlights
the need for professional English levels.
This means that students need to have a
positive attitude and become motivated
before graduating. In the current study, the
fact that the kahoot technique had positive
effect on the students' motivation level, is a
finding that supports the need for the use of
different teaching techniques in Nursing
English courses.

Limitations of the study

There are three important limitations of the
study. Firstly, the sample of the study was
limited to nursing students taking Nursing
English course in a single institution and the
results of the study cannot be generalized to
all nursing students and/or different student
populations. Secondly, it was taken into
consideration that the students enrolled in
this course as a single office and interacted
with each other both in this course and other
common courses. Because of the potential
for bias, it was decided that a randomized
controlled design was not appropriate. So,
the study was conducted with a single group
using a time series design. The third
limitation is that the reliability of the surface
learning approach sub-dimension was
found to be lower. (Cronbach’s a = 0.68).
Consequently, the interpretation of the
findings and results should be approached
with caution future research may consider
refining the items or reassessing the factor
structure across different populations.
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