=X\ Dogu Eastern

(<)) Akdeniz  Mediterranean {
==’ Universitesi University :

SSSSS EMU J. Health Sci. 2026:1(1)

Ry Saglik Bilimleri
W Fakiltesi

& | Faculty of Health
> Sciences




Saglk Bilimleri

Dogu Eastern Fakultesi
Akdeniz Mediterranean Faculty of Health
Universitesi  University Sciences

EMU J.Health Sci. 2026:1(1)

DAU Saglik Bilimleri Dergisi
EMU Journal of Health Sciences

Bas Editor/Editor in Chief
Dr.Mehtap Malko¢

Editor/Editor
Dr.Mitat Koz

Editor Yardimcilari/ Associate Editors

Dr.Ceren Gezer

Dr.Gulten Sucu Dag

Yayin Danigsma Kurulu /Publication Advisory Board

Fizyoterapi ve Rehabilitasyon/ Physiotherapy and Rehabilitation
Dr.Mehtap Malkog, Dogu Akdeniz Universitesi, KKTC
Dr.Emine Handan Tuiziin, Dogu Akdeniz Universitesi, KKTC
Dr.inci Yiiksel, Girne Amerikan Universitesi, KKTC
Dr.Ender Angin, Dogu Akdeniz Universitesi, KKTC
Dr.Berkiye Kirmizigil, Dogu Akdeniz Universitesi, KKTC
Dr.Gézde lyigiin Mas, Dogu Akdeniz Universitesi, KKTC
DrYasin Yurt, Dogu Akdeniz Universitesi, KKTC

Dr.Zehra Topgu, Dogu Akdeniz Universitesi, KKTC
Dr.Sevim Oksliz, Dogu Akdeniz Universitesi, KKTC

Dr.Unal Deger, Dogu Akdeniz Universitesi, KKTC

Dr.ilker Yatar, Dogu Akdeniz Universitesi, KKTC

Dr.Ozde Depreli, Dogu Akdeniz Universitesi, KKTC

Dr.Giil Baltac, istanbul Atlas Universitesi, Turkiye
DrYavuz Yakut, Hasan Kalyoncu Universitesi, Turkiye
Dr.Nur Tunali Van Den Berg, Medipol Universitesi, Turkiye
Beslenme ve Diyetetik/ Nutrition and Dietetics
Dr.Emine Akal Yildiz, Dogu Akdeniz Universitesi, KKTC
Dr.Seray Kabaran, Dogu Akdeniz Universitesi, KKTC
Dr.Tevhide Ziver, Dogu Akdeniz Universitesi, KKTC
Dr.G6zde Okburan, Dogu Akdeniz Universitesi, KKTC
Dr.Asiye Yeter Giingdr, Dogu Akdeniz Universitesi, KKTC
Dr.Sema Erge, Dogu Akdeniz Universitesi, KKTC

Dr.Fatma Hilyam Eren, Dogu Akdeniz Universitesi, KKTC
Dr.Nezire ince, Dogu Akdeniz Universitesi, KKTC
Dr.Mijgan Oztiirk, Dogu Akdeniz Universitesi, KKTC
Dr.Begiim Harmancioglu, Dogu Akdeniz Universitesi, KKTC
Dr. Efsun Karabudak, Sanko Universitesi, Tiirkiye

Dr. Habibe Sahin, Erciyes Universitesi, Turkiye

Dr. Hiilya Gokmen Ozel, Hacettepe Universitesi, Ttrkiye
Dr. Murat Bas, Acibadem Universitesi, Tiirkiye

Dr. Saniye Bilici, Gazi Universitesi, Ttrkiye

Dr. Zehra Bliyliktuncer Demirel, Hacettepe Universitesi, Tiirkiye

Dr. Ezgi Bellikci Koyu, izmir Katip Gelebi Universitesi, Tiirkiye
Dr. Esra Bozbas, Exeter University, ingiltere

Dr. Dominika Guzek, Warshow University of Life Sciences, Polonya
Hemsirelik/ Nursing

Dr.Seving Tastan, Dogu Akdeniz Universitesi, KKTC
Dr.Hatice Bebis, Dogu Akdeniz Universitesi, KKTC

Dr.Halise Coskun, Dogu Akdeniz Universitesi, KKTC
Dr.Hiilya Firat Kilig, Dogu Akdeniz Universitesi, KKTC
Dr.Rojjin Mamuk, Dogu Akdeniz Universitesi, KKTC

Dr.Arzu Abig, Dogu Akdeniz Universitesi, KKTC

Dr.Seda Cevheroglu, Dogu Akdeniz Universitesi, KKTC
Dr.Handan Sezgin, Dogu Akdeniz Universitesi, KKTC
Dr.Memnun Seven, University Of Massachusetts, MA,USA
Dr.Isil Isik Andsoy,University Of Saskatchewanii, Canada
Dr.Hilya Ugar, Nuh Naci Yazgan Universitesi, Tiirkiye
Dr.Leyla Khorshtd, Ege Universitesi, Tirkiye

Dr.Hicran Aydin Bektas, Akdeniz Universitesi,Tiirkiye
Dr.Hatice Ayhan, Saglik Bilimleri Universitesi, Tiirkiye
Dr.Serap Balcl, istanbul Universitesi-Cerrahpasa, Tiirkiye
Dr.Nezihe Kizilkaya Beji, Biruni Universitesi, Tiirkiye
Dr.Sergiil Duygulu, Hacettepe Universitesi, Tirkiye
Dr.Emine Tiirkmen, istinye Universitesi, Tiirkiye

Dr.Medine Yilmaz, izmir Katip Gelebi Universitesi, Tiirkiye
DrYasemin Kutlu, Acibadem Mehmet Ali Aydinlar Universitesi, Tu rkiye
Egzersiz ve Spor Bilimleri/ Exercise and Sports Sciences
Dr.Can Jeffry Roy Chauchat, Dogu Akdeniz Universitesi, KKTC
Dr.Umut Nalbant, Dogu Akdeniz Universitesi, KKTC
Dr.Cengiz Akalan, Ankara Universitesi, Tiirkiye

Dr.Biilent Giirbiiz, Ankara Universitesi, Tirkiye

Dr.Funda Kogak, Ankara Universitesi, Tarkiye

Dr.Ali Kizilet, istanbul Gelisim Universitesi, Tiirkiye
Dr.Antonino Bianco, Palermo Universitesi, Tiirkiye

iletisim Adresi/ Contact Information
Dogu Akdeniz Universitesi Saglik Bilimleri Fakultesi,
ibn-i Sina Caddesi, Gazimagusa, 99628, Kuzey Kibris, Mersin 10, Tiirkiye
Tel: +90 392 630 1124 E-Mail:emuhealthjournal@emu.edu.tr

Acikerisimli Uluslaraarasi Hakemli Dergi/An International Open Access Peer-Reviewed Journal
DAU Saglik Bilimleri Dergisi/EMU Journal of Health Sciences

https://ojs.emu.edu.tr/index.php/jhs



https://ojs.emu.edu.tr/index.php/jhs

EMU Journal of Health Sciences
DAU Saglik Bilimleri Dergisi

Icindekiler Agustos 2026  Cilt:1 Sayn:1

Editorden

1 Baglarken
Mehtap Malkog

3 Dogu Akdeniz'de Saglk Bilimleri Arastirmalari I¢in Bir Vizyon
Mitat Koz

Orijinal Arastirma Makalesi

7 Obez Ergenlerde Viicut Yapisi, Postiir ve Egzersiz Kapasitesi Arasindaki
Mliskiler
Ayse S. Kaya, Zehra Giichan Topcu

20 Fizyoterapi ve Rehabilitasyon Béliimii Ogrencilerinin Ogrenim Siireclerinde
Yapay Zeka Araglarmi Kullanma Aliskanliklarinm incelenmesi
Ufuk Baloglu, Yasin Yurt

29 Hastanede Yatan Pediatrik Hastalarda Malniitrisyon Riski: Beslenme Durumu
ve Antropometrik Olgiimler ile iliskisi
Begiim Harmancioglu, Miijgan Oztiirk

47 Kadm Saglik Bilimleri Ogrencilerinde Bozulmus Yeme Davranislar1 ve Diyet
Kalitesinin Ortoreksiya Nervoza Uzerindeki Etkisi
Ceyda Durmaz, Ceren Gezer

Derleme Makale

58 Istah, Besin Alim1 ve Agirlik Artisinda Yiiksek Fruktozlu Misir Surubunun
Etkileri
Seray Kabaran

EMU J Health Sci 2026;1(1)



EMU Journal of Health Sciences
DAU Saglik Bilimleri Dergisi

Table of Contents August 2026 Volume:1 Number:1

Editorial

1 Getting Started
Mehtap Malkog

3 A Vision for Health Sciences Research in the Eastern Mediterranean

Mitat Koz

Original Research Article

7 Associations Between Body Composition, Posture, and Aerobic Capacity in
Obese Adolescents
Ayse S. Kaya, Zehra Giichan Topcu

20 An Investigation of Physical Therapy and Rehabilitation Students' Habits of
Using Artificial Intelligence Tools in Their Learning Processes
Ufuk Baloglu, Yasin Yurt

29 Malnutrition Risk in Hospitalized Pediatric Patients: Its Relationship with
Nutritional Status and Anthropometric Measurements
Begiim Harmancioglu, Miijgan Oztiirk

47 Effects of Disordered Eating Behaviors and Diet Quality on Orthorexia
Nervosa in Female Health Sciences Students

Ceyda Durmaz, Ceren Gezer

Review Article

58 The Effects of High-Fructose Corn Syrup on Appetite, Food Intake and
Weight Gain
Seray Kabaran

EMU J Health Sci 2026;1(1)



EMU Journal of Health Sciences 2026:1(1);1-2

EMU Journal of Health Sciences
DAU Saglik Bilimleri Dergisi

Editorden/ Editorial

Baglarken...
Sayin Meslektaslarimiz, Degerli Arasurmacilar,

Dogu Akdeniz Universitesi Saglik Bilimleri Fakiiltesi biinyesinde yayimlanan DAU
Saglik Bilimleri Dergisi’nin ilk sayisini sizlerle bulusturmanin gururunu ve heyecanini
yagsamaktayiz. Saglik bilimlerinin farkli disiplinlerini ortak bir bilimsel zeminde
bulusturmay1 amaglayan dergimiz; bilgi iiretimini destekleyen, akademik paylasimi
giiclendiren ve bilimsel gelisime katki sunan onemli bir platform olma hedefiyle yayn
hayatina baglamaktadir.

Saglik bilimleri; siirekli gelisen, multidisipliner yaklasimi zorunlu kilan ve insan
yasamina dogrudan dokunan dinamik bir alandir. Bu nedenle bilimsel arastirmalarin
desteklenmesi, nitelikli akademik iiretimin goriiniir kilinmasi ve geng arastirmacilarin tesvik
edilmesi biiylik 6nem tasimaktadir. Dergimizin temel amaci; fizyoterapi ve rehabilitasyon,
hemgirelik, beslenme ve diyetetik, egzersiz ve spor bilimleri basta olmak iizere saglik
bilimlerinin farkli alanlarinda yiiriitiilen 6zglin ¢aligmalar1 bilim diinyasiyla bulusturarak
ulusal ve uluslararasi akademik etkilesime katki saglamaktir.

[k saymmizin yayimlanmasi yalnizca bir baslangi¢ degil; ayn1 zamanda fakiiltemizin
bilimsel vizyonunun, akademik iiretkenliginin ve kalite anlayiginin dnemli bir gostergesidir.
Bu siiregte biiyiik bir 6zveriyle calisan editoriimiiz Prof. Dr. Mitat Koz’a, yardimci
editorlerimiz Prof. Dr. Ceren Gezer ve Prof. Dr. Giilten Sucu Dag’a, farkli disiplinlerden
katk1 sunan degerli danigma kurulu iiyelerimize, hakemlerimize ve yazarlarimiza en igten
tesekkiirlerimi  sunuyorum. Dergimizin olusum silirecine katki saglayan her bir
akademisyenimizin emegi, bu bilimsel platformun temel taslarini olusturmustur.

Bilimsel diisiincenin 15181nda ilerleyen, etik degerlere bagli, yenilik¢i ve paylagimer
bir yayi anlayisiyla dergimizin uzun yillar boyunca saglik bilimleri alanina degerli katkilar
sunacagina yiirekten inantyorum. Agik erisim ve hakemli yayin anlayisiyla yola ¢ikan EMU
Journal of Health Sciences’1n, gelecekte uluslararasi bilimsel goriiniirliigii yiiksek, saygin bir
akademik yayin haline gelecegine olan inancimiz tamdir.

[k saymzin bilim diinyasmna hayirli olmasini diliyor; dergimizin tiim arastirmacilar
icin ilham veren, liretken ve saygin bir akademik platform olmasini temenni ediyorum.

Prof. Dr. Mehtap Malkoc¢
Bas Editor
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Getting Started
Dear Colleagues, Distinguished Researchers,

It is with great pride and excitement that we present the inaugural issue of the EMU
Journal of Health Sciences, published under the auspices of Eastern Mediterranean University
Faculty of Health Sciences. Our journal embarks on its publication journey with the aim of
creating a scientific platform that brings together diverse disciplines within the health sciences,
supports the production of knowledge, strengthens academic collaboration, and contributes to
scientific advancement at both national and international levels.

Health sciences represent a dynamic and continuously evolving field that requires
interdisciplinary collaboration and directly impacts human life and well-being. In this context,
supporting scientific research, increasing the visibility of high-quality academic work, and
encouraging young researchers are of utmost importance. The primary mission of our journal
is to disseminate original studies conducted in various areas of health sciences — including
physiotherapy and rehabilitation, nursing, nutrition and dietetics, exercise and sports sciences,
and related disciplines — while fostering scientific communication and academic interaction
across borders.

The publication of our first issue marks not only the beginning of a new academic
journal, but also a significant milestone reflecting the scientific vision, academic productivity,
and quality-oriented approach of our faculty. I would like to extend my sincere gratitude to our
Editor, Prof. Dr. Mitat Koz; our Associate Editors, Prof. Dr. Ceren Gezer and Prof. Dr. Giilten
Sucu Dag; our esteemed editorial board members from various disciplines, our reviewers, and
all contributing authors for their invaluable efforts and dedication throughout this process. The
commitment and collaboration of each academic contributor have laid the foundation of this
scientific platform.

I firmly believe that, guided by scientific integrity, ethical values, innovation, and a
spirit of collaboration, our journal will make meaningful and lasting contributions to the field
of health sciences. As an open-access and peer-reviewed journal, the EMU Journal of Health
Sciences aspires to become a respected and internationally recognized academic publication
with strong scientific visibility in the years ahead. I sincerely hope that this inaugural issue will
be beneficial to the scientific community and that our journal will serve as an inspiring,
productive, and prestigious academic platform for researchers worldwide.

Prof. Dr. Mehtap Malkog¢
Editor-in-Chief

EMU J Health Sci 2026,1(1):1-2 Doi: 2
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Editorden/ Editorial

Dogu Akdeniz'de Saghk Bilimleri Arastirmalari I¢in Bir Vizyon

Tarihi bir kavsakta dogan dergi...

Dogu Akdeniz Universitesi (DAU) Saghk Bilimleri Dergisi'nin ilk sayismi biiyiik bir
gurur ve derin bir sorumluluk duygusuyla yayimliyoruz. Bu yayin, yalnizca yeni bir akademik
yayin platformu olarak degil, diinyanin tarihsel ve kiiltlirel agidan en 6nemli bdlgelerinden
birinde koklenen saglik bilimleri bilgisinin gelisimine anlamli katkilar sunma taahhiidii olarak
hayat bulmaktadir.

1979 yilinda Gazimagusa, Kuzey Kibris'ta kurulan Dogu Akdeniz Universitesi, Dogu
Akdeniz havzasinin uluslararasi {iniversitelerinden biri konumuna gelmistir; 100'den fazla
iilkeden Ogrenci ve akademisyen agirlamaktadir. Bu kozmopolit yap: tesadiifi degildir —
bolgenin yiizyillardir halklarin, fikirlerin ve sifa geleneklerinin bulusma noktasi olma roliiniin
dogrudan bir yansimasidir. Saglik bilimlerinin genisligini ve karmasikligin1 kucaklayan bir
dergiye ev sahipligi yapmasi bakimindan DAU'yii ideal kilan da tam olarak bu cesitliliktir.

Disiplinlerarast saglik arastirmalar icin gerekge...

Gilinlimiiziin saglk sorunlar1 mevcut akademik disiplinlerin sinirlarini zorlamaktadir.
Bulasici olmayan hastaliklarin yiiki, siyasi, ekonomik ve iklim kaynakli goclerin beraberinde
getirdigi saglik sonuglari, ruh sagligi bozukluklarinin artan yayginligi ve saglik erisimindeki
kalic1 esitsizlikler — tiim bunlar saglik bilimleri, sosyal bilimler, kamu politikasi, c¢evre
bilimleri ve davranis psikolojisini bir araya getiren yanitlar gerektirmektedir. Kendisini tek bir
disiplinle sinirlayan bir dergi, cagimizin sorunlaria yeterince yanit veremez.

Bu nedenle DAU Saghk Bilimleri Dergisi, biinyesinde hemsirelik, fizyoterapi,
beslenme ve diyetetik, egzersiz ve spor bilimleri ile saglik yonetimi programlarini baridiran
DAU Saglik Bilimleri Fakiiltesinin ev sahipliginde, disiplinlerarasi bir akademik yayin
platformu olarak tasarlanmistir. Bu alanlardaki 6zgilin arastirmalari, sistematik derlemeleri,
olgu sunumlarini ve yorumlar1 yayimlamaktan memnuniyet duyacagimizi belirtmek isteriz.

Dogu Akdeniz kiiresel saglik agisindan onemlidir...

Kibris, Tiirkiye, Liibnan, Suriye, Urdiin, Israil ve Filistin topraklari, Misir, Libya ve
komsu iilkeleri kapsayan Dogu Akdeniz bolgesi, 700 milyondan fazla insana ev sahipligi
yapmakta ve kiiresel saglik agisindan stratejik bir konumda bulunmaktadir. Olaganiistii
biyogesitlilige, zengin hidrokarbon kaynaklarina ve koklii tarimsal mirasa sahip bu bdlge;
siddetli su kithigi, hizli kentlesme, devam eden catismalar ve dnemli miilteci niifuslariyla da
kars1 karstyadir.
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Bununla birlikte, Dogu Akdeniz'de ve bu bolge hakkinda iiretilen aragtirmalar kiiresel
literatiirde hala yeterince temsil edilmemektedir. Bu dengesizligi gidermek dergimizin temel
hedeflerinden biridir — bolgesel bir dar goriisliiliige kapanarak degil, yerel baglama dayali
bilginin evrensel bir 6neme sahip oldugunu savunarak.

Akademik topluluk i¢in bir davet...

DAU Saghk Bilimleri Dergisi bu bolgede bilimin gelisimine ve bdlge insanlarinin
sagligina adanmis bir dergi olma hedefindedir. Dergimiz titiz ve seffaf bir hakem degerlendirme
stirecine, acgik ve erisilebilir bir akademik anlayisa sahiptir. Uluslararas1 yaym ve danisma
kurulu her gecen giin ¢esitlenerek biliylimeye devam etmektedir. Tim saglik bilimleri
profesyonellerini, arastirmacilari, klinisyenleri, halk sagligi uzmanlarini ve sosyal bilimcileri
bu dergiyi ¢aligmalarinin yuvasi olarak benimsemeye davet ediyoruz.

Prof. Dr. Mitat Koz
Editor

EMU J Health Sci 2026,1(1):3-6 Doi: 4
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A Vision for Health Sciences Research in the Eastern Mediterranean

A journal born at a historic crossroads...

It is with great pride and a deep sense of responsibility that we publish the first issue of
the Eastern Mediterranean University (EMU) Journal of Health Sciences. This publication
comes to life not merely as a new academic publishing platform, but as a commitment to making
meaningful contributions to the development of health sciences knowledge rooted in one of the
world’s most historically and culturally significant regions.

Founded in 1979 in Gazimagusa, Northern Cyprus, the Eastern Mediterranean
University has established itself as one of the international universities of the Eastern
Mediterranean basin, hosting students and academics from over 100 countries. This
cosmopolitan structure is no coincidence — it is a direct reflection of the region’s role as a
meeting point for people, ideas, and healing traditions for centuries. It is precisely this diversity
that makes EMU the ideal home for a journal that embraces the breadth and complexity of the
health sciences.

The rationale for interdisciplinary health research...

Today’s health challenges are pushing the boundaries of existing academic disciplines.
The burden of non-communicable diseases, the health consequences of political, economic, and
climate-driven migration, the increasing prevalence of mental health disorders, and persistent
inequalities in healthcare access — all these require responses that bring together health
sciences, social sciences, public policy, environmental sciences and behavioural psychology. A
journal that confines itself to a single discipline cannot adequately address the challenges of our
time.

For this reason, the EMU Journal of Health Sciences, hosted by the Eastern
Mediterranean University Faculty of Health Sciences—which encompasses programmes in
nursing, physiotherapy, nutrition and dietetics, exercise and sports sciences, and health
management—has been designed as an interdisciplinary academic publishing platform. We
would like to state that we look forward to publishing original research, systematic reviews,
case reports and commentaries in these fields.

The Eastern Mediterranean is important from a global health perspective...

The Eastern Mediterranean region, encompassing Cyprus, Turkey, Lebanon, Syria,
Jordan, Israel and the Palestinian territories, Egypt, Libya and neighbouring countries, is home
to over 700 million people and occupies a strategic position in terms of global health. Possessing
extraordinary biodiversity, rich hydrocarbon resources and a deep-rooted agricultural heritage,
this region also faces severe water scarcity, rapid urbanisation, ongoing conflicts and significant
refugee populations.

However, research conducted in the Eastern Mediterranean and on this region remains
under-represented in the global literature. Addressing this imbalance is one of our journal’s core
objectives — not by retreating into regional insularity, but by advocating that knowledge
grounded in local contexts holds universal significance.

EMU J Health Sci 2026,1(1):3-6 Doi: 5
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An invitation to the academic community...
EMU Journal of Health Sciences aims to be a journal dedicated to the advancement of

science in this region and the health of its people. Our journal adheres to a rigorous and
transparent peer-review process and upholds an open and accessible academic ethos. Our
international editorial and advisory board continues to grow and diversify with each passing
day. We invite all health sciences professionals, researchers, clinicians, public health specialists
and social scientists to embrace this journal as a home for their work.

Prof. Dr. Mitat Koz
Editor

EMU J Health Sci 2026,1(1):3-6 Doi:
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Original Research Article/Orijinal Arastirma Makalesi

Associations Between Body Composition, Posture, and Aerobic Capacity in
Obese Adolescents

Ayse S. Kaya, Zehra Glichan Topcu

Eastern Mediterranean University, Faculty of Health Sciences, Department of Physiotherapy and
Rehabilitation, Famagusta, North Cyprus, Mersin 10 Tiirkiye

Abstract

Aim: The aim of our study is to investigate the relationships among body composition,
posture and aerobic capacity in obese adolescents.

Materials and Methods: A total of 93 obese adolescents aged 11 to 14, 49 female and 44
male, were included in the study. Body Mass Index (BMI), Bioelectrical Impedance Analysis
(BIA) (with Tanita BC601) and waist circumference measurements were performed for the
children's body compositions. For biomechanical variables, lumbar lordosis angle (flexiruler)
and forward head posture were measured. Foot Posture Index (API-6) was used for foot
biomechanics. Aerobic capacity was measured using the Cooper Test. Heart rate was
recorded before and after the test. SPSS 19 statistical software was used for statistical analysis
(IBM SPSS Statistics 19, SPSS inc., an IBM Co., Somers, NY).

Results: As a result, it was determined that there was a positive relationship between body
fat percentage and lumbar lordosis angle and heart rate, and a negative relationship between
head anterior tilt angle, aerobic capacity and correct posture (p<0.05). There was a positive
correlation between BMI value and lumbar lordosis angle and heart rate, and a negative
correlation between postural smoothness and aerobik capacity (p<0.05). As the percentile
values of adolescents increase, lordosis angle and postural problems increase and aerobic
capacity decreases (p<0.05).

Conclusion: In conclusion, higher adiposity in obese adolescents is linked to poorer posture
and reduced aerobic capacity. So obesity management requires a holistic approach that
considers not only body composition but also postural assessment and aerobic capacity.

Keywords: acrobic capacity, body composition, posture
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Obez Ergenlerde Viicut Yapisi, Postiir ve Egzersiz Kapasitesi Arasindaki Iliskiler
Ozet

Amag: Calismamizin amaci obez addlesanlarda viicut kompozisyonu, postiir ve aerobik
kapasite arasindaki iliskileri aragtirmaktir.

Materyal ve Metod: Yaslar1 11 ile 14 arasinda olan 49 kiz ve 44 erkek olmak {izere toplamda
93 obez addlesan ¢alismaya dahil edildi. Cocuklarin viicut kompozisyonu i¢in Beden Kiitle
Indeksi (BKI), Biyoelektrik Impedans Analizi (BIA) (Tanita BC601 ile) ve bel cevresi
Ol¢timleri yapildi. Postiirdeki biyomekanik degiskenler i¢in lumbal lordoz agis1 (fleksiruler
ile) ve basin one tilti dlgiildii. Ayak biyomekanigi icin ise ayak postiir indeksi (API-6)
kullanildi. Aerobik kapasite 6l¢timii Cooper Testi ile yapildi. Test 6ncesi ve sonrasi kalp atim
hiz1 kaydedildi. Istatistiksel analiz icin SPSS 19 istatistik yazilim kullanildi (IBM SPSS
Statistics 19, SPSS inc., an IBM Co., Somers, NY).

Bulgular: Sonug olarak viicut yag yiizdesi ile lumbal lordoz acisi, kalp atim hizi1 arasinda
pozitif yonlii, bagin anterior tilt acis1, aerobik kapasite, postiiral diizgiinliik arasinda negatif
yonlii iliski oldugu tespit edildi (p<0,05). BKI degeri ile lumbal lordoz agis1, kalp atim hiz1
arasinda pozitif yonlii, postiiral diizglinliik, aerobik kapasite arasinda negatif yonlii iliski
tespit edildi (p<0,05). Adolesanlarin persentil degerleri arttik¢a lordoz agis1 ile postiiral
problemler artmakta ve aerobik kapasite azalmaktaydi (p<0,05).

Sonu¢: Sonug olarak, obez ergenlerdeki yiiksek yag orani, daha kotii durus ve azalmis
aerobik kapasitesiyle iligkilidir. Bu nedenle obezite yoOnetimi, yalnizca viicut
kompozisyonunu degil, ayn1 zamanda durus degerlendirmesini ve aerobik kapasitesini de
dikkate alan biitiinciil bir yaklagim gerektirir.

Anahtar Kelimeler: aerobik kapasite, viicut kompozisyonu, postiir

Introduction

Childhood and adolescent obesity has rapidly become a growing global epidemic.' As
the duration and severity of obesity increase in children and adolescents, complications tend to
occur earlier and with greater frequency. Early detection of metabolic and cardiovascular
disorders in obese children and adolescents is essential for preventing potential long-term
complications.?

During adolescence, obesity becomes more complex with the involvement of
psychosocial problems and is associated with various additional health issues.? It has been
reported that as physical well-being deteriorates in overweight and obese children, their quality
of life declines accordingly.* Adolescent obesity requires early diagnosis and intervention to
prevent the progression to cardiometabolic diseases in adulthood. Nevertheless, the prevalence
of undiagnosed comorbidities remains high among obese individuals at a young age. A study
conducted in New Zealand involving obese adolescents reported that 40% of participants had
undiagnosed metabolic syndrome, with a prevalence twice as high in males compared to
females. Dyslipidemia was identified in 69% of participants, more than half had prediabetes,
and 31% had hypertension. Furthermore, the risk of metabolic syndrome was shown to increase
with the severity of obesity.>

Obesity is known to be associated with impaired posture and hyperlordosis. It has been
reported that hyperlordosis increases with rising body mass index (BMI) in adolescents.®
Significant relationships have been identified between postural subtypes and BMI, body weight,
height, and sex. Adolescents without a neutral posture experience more back pain compared to
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those with a neutral posture, suggesting that an increase in neutral thoracolumbopelvic
alignment is associated with a reduction in back pain.” Obesity has also been shown to
negatively affect the development of the longitudinal arch in adolescents, leading to pes planus
and increased plantar pressure, which are among the commonly observed postural problems.®?

Although VO:peak does not appear to be directly associated with fat mass, obesity is
well recognized as a risk factor for cardiovascular diseases. Moreover, obesity is currently
defined as a chronic inflammatory disease, inevitably affecting the vascular system.
Cardiovascular impairments may reduce oxygen delivery and consequently compromise
aerobic performance.'”

For these reasons, identifying the interrelationships among obesity-related
complications during adolescence is expected to guide both preventive strategies and
therapeutic interventions. Accordingly, the aim of this study is to determine the relationships
among body composition, posture, and aerobic capacity in obese adolescents.

Materials and Methods

Participants

This study was conducted among voluntary students aged 11-14 years who were living
in Tiirkiye and attending schools in the Afsin district of Kahramanmaras province, with a body
mass index (BMI) percentile of 95 or above. A statistical power analysis was performed to
determine the required sample size. Based on the study by Ostojic et al. (2011), entitled
“Correlation between Fitness and Fatness in 6—14-Year-Old Serbian School Children”, the
effect size for the relationship between VO:peak and body fat percentage was reported to be
high. Accordingly, assuming an effect size of 0.40, an alpha level of 0.05, and a statistical power
0f 95% (1B = 0.95), the minimum required sample size was calculated as 63 participants using
G*Power software version 3.1.9.2.!!
Adolescents aged 11-14 years with BMI percentile values of 95 or higher and a physician’s
report confirming their suitability for participation in the planned assessments were included in
the study. Exclusion criteria comprised the presence of orthopedic or neurological conditions
that could contraindicate aerobic testing; chronic and/or congenital diseases such as diabetes or
asthma; participation in a diet program within the previous three months;'? and engagement in
professional physical activity during the previous three months.!?

After obtaining permission from the Ministry of Education, informed consent forms
were distributed to approximately 350 students from four different secondary schools. The
students were screened, and the families of eligible participants were contacted. The purpose of
the study was explained both to the parents and to the participants. Participants were scheduled
during the second or third lecture period of the day (09:00—10:00 a.m.). After providing
informed consent, they were instructed in advance to consume breakfast, avoid being
excessively full, maintain adequate hydration on the day of testing, and wear comfortable
clothing suitable for walking and running.

Initially, height and body weight measurements were obtained from 240 children whose parents
provided written informed consent, and body mass index (BMI) was calculated. Families were
requested to obtain medical clearance reports from their physicians. After the reports were
received, the date and time for assessments were scheduled. Participants were instructed to
attend the assessment session wearing appropriate clothing and sports shoes.

Among the students whose BMI percentile values were >95th percentile, measurements
were performed on 100 adolescents. Seven participants were excluded. A total of 93 adolescents
were included.

This study was approved by the Eastern Mediterranean University Health Ethics
Subcommittee with decision number 2019-0018 dated 21.02.2019. Written informed consent
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was obtained from the parents or legal guardians of all participating children.

After recording sociodemographic information, body composition was assessed using
body mass index, waist circumference measurement, and body component analysis via
bioelectrical impedance analysis (BIA). A body composition analyzer (Tanita BC601) was used
for this purpose. To evaluate postural abnormalities, the craniovertebral angle was measured to
assess anterior head tilt, and lumbar lordosis was measured using a flexicurve ruler. Foot
biomechanics were evaluated using the Foot Posture Index, and aerobic capacity was
determined using the Cooper test. Prior to data collection, participants were informed about the
measurement procedures, the devices and instruments to be used were introduced, and the test
protocol of aerobic capacity was explained.

Sociodemographic Information
Participants' age, gender, and presence of a diagnosed illness were recorded.

Body Composition

Waist Circumference

The measurement was taken using a tape measure at the narrowest point between the
iliac crest and the subcostal region while the participant was standing in a relaxed and loose
position with arms at the sides and feet together.'*

Body Mass Index

Body mass index (BMI=kg/m2) was calculated by recording the participants' body
weight (kg) and height (in m). Height was measured with a standard tape measure fixed to the
wall, and body weight was measured using a Tanita BC601 device. The child's date of birth,
height, and gender were recorded in the software used. Since BMI is affected by age and gender
factors, percentage values were determined according to the percentile tables of the World
Health Organization's body mass index and recorded as >95%, >97%, and >99%.!>

Bioelectrical Impedance Analysis

Participants' body fat percentage (%), weight, and body mass index were determined
using a BIA device (Tanita BC601). Students were asked to remove any metal objects and stand
barefoot on the device. Their heels and toes were positioned to fully contact the metal points
on the device, while their hands gripped the electrodes. They remained motionless until the
warning sound was heard. The results were recorded using software. !¢

Biomechanical Measurements

Anterior Head Tilt

To determine the anterior head tilt angle, the craniovertebral angle was measured using
photographic analysis. Participants were instructed to stand upright, and a lateral photograph
was taken. In the captured image, the spinous process of the C7 vertebra and the tragus were
marked. The angle formed between the line connecting these two anatomical landmarks and
the horizontal plane was recorded as the craniovertebral angle.!”

Lumbar Lordosis Angle

A 50-cm flexible ruler (flexicurve) was used to assess the lumbar lordosis angle. The
spinous processes of the S2 and L1 vertebrae were identified and marked as reference points.
The flexicurve was positioned along the lumbar region, and the contour was traced. The angle
was calculated using the following formula and recorded accordingly:'® The lordosis angle was
calculated using the formula: Lordosis angle =4 x arctan (2H / L), where L represents the linear
distance between the upper and lower reference vertebrae, and H represents the maximum
perpendicular distance from the apex of the curvature to the line connecting these vertebrae).

Foot Biomechanics

Foot biomechanics were evaluated using the Foot Posture Index-6 (FPI-6). Six criteria
related to the rearfoot and forefoot were assessed while the child was in both standing and
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sitting relaxed positions. Rearfoot assessment included palpation of the talar head, observation
of the curvature above and below the lateral malleolus, and evaluation of calcaneal
inversion/eversion. Forefoot assessment included bulging in the talonavicular joint region,
medial longitudinal arch (MLA) structure, and forefoot abduction/adduction relative to the
rearfoot.!”

Each criterion was scored on a scale ranging from —2 to +2. Total scores ranged from
—12 to +12 for both the right and left feet and were recorded separately for sitting and standing
positions. According to the index classification, scores between —5 and —12 indicate high
supination, —1 to —4 indicate supination, 0 to +5 indicate normal posture, +6 to +9 indicate
pronation, and > +10 indicate high pronation. A cut-off value of +6 was used for pes planus,
with increasing scores reflecting greater reduction in the medial longitudinal arch. '

Aerobic Capacity

Aerobic capacity was assessed using the Cooper test, originally derived from Balke’s
15-minute run test (1963) and later adapted by Dr. Kenneth Cooper into 12-minute and 1.5-
mile versions. Heart rate was measured before and immediately after the test. The test protocol
was explained to each participant in an age-appropriate manner. At the start signal, participants
were instructed to run or walk as far as possible within 12 minutes. At the end signal, the nearest
100-m mark reached by the participant was recorded. Total running distance was entered into
the formula to calculate VO2peak:?°

VO:2peak = (Distance covered (m) — 504.9) / 44.73

Statistical Analysis

Statistical analysis of research data was performed using the Statistical Package for Social
Sciences (SPSS) 25.0 software. Kolmogorov-Smirnov and Shapiro-Wilk tests were used to
determine whether the data were normally distributed. The result was p <0.05, indicating that the
data did not conform to a normal distribution. Therefore, non-parametric hypothesis tests were
used in the study. Spearmant's test was used for correlation tests.

The Kruskal-Wallis H test was used to compare anterior head tilt, lumbar lordosis angle,
API scores, aerobic capacity, distance taken in the Cooper test, and heart rate values according to
the body mass index percentile values of adolescents. In the study, descriptive statistics for
continuous variables were presented as mean + standard deviation, median, and categorical
variables as number and percentage.

A significance level of p < 0.05 was selected.

Results

After obtaining permission from the Ministry of Education, informed consent forms
were distributed to approximately 350 students from four different secondary schools. The
students were screened, and the families of eligible participants were contacted. The purpose of
the study was explained both to the parents and to the participants.

Initially, height and body weight measurements were obtained from 240 children whose
parents provided written informed consent, and body mass index (BMI) was calculated.
Families were requested to obtain medical clearance reports from their physicians. After the
reports were received, the date and time for assessments were scheduled. Participants were
instructed to attend the assessment session wearing appropriate clothing and sports shoes.

Among the students whose BMI percentile values were >95th percentile,
measurements were performed on 100 adolescents. Seven participants were excluded. A
total of 93 adolescents were included.
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Table 1. Demographic and Anthropometric Characteristics of Adolescents (n=93).

Numer (n) Percent (%)
Gender
Female 49 52.69
Male 44 4731
Years
11 33 35.48
12 25 26.88
13 19 20.43
14 16 17.20
X=*s
Min-Max Median
(95% CI)
157.29 £ 743
Height (cm) (155.76-158.82) 142-175 158
Body Weight (kg) 67.18 £ 9.96 47.3-92.8 66.1
(65.13-69.24)
BMI (kg/mz) 27.15+2.84
(26.56-27.73) 22.5-36.6 26.6
3429 +5.94 18-49.9 34.8
Body Fat (%) (33.07-35.52)
Waist Circumference 88 01 + 7.30
(cm) (86.51-89.52) | /=110 87

Table 1 presents the demographic characteristics and body composition parameters of
the participants. The mean height of the adolescents was 157.29 + 7.43 cm, mean body weight
was 67.18 + 9.96 kg, mean BMI was 27.15 + 2.84 kg/m?, mean body fat percentage was 34.29
+ 5.94%, and mean waist circumference was 88.01 &+ 7.30 cm (Table 1).

It was determined that 21.5% of the adolescents had BMI percentile values >95th
percentile, 41.9% had values >97th percentile, and 36.6% had values >99th percentile (Figure
1).

Descriptive statistics of head anterior tilt angle, lumbar lordosis angle, Foot Posture

Index (FPI-6), aerobic capacity, total running distance, and heart rate values are presented in
Table 2.
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H >95 m>97

Body Mass Index Percentiles

>99

Figure 1. Body mass index percentiles of the adolescents

Table 2. Postural, Aerobic and Cardiovascular Parameters (n=93)

Xxs
n Min-Max Median
% C
(95% CI)
44.80 +£4.58
Head Anterior Tilt Angle (°) i
B (43.85-45.74) 35-58 45
93 79.09 £17.01
Lumbar Lordosis Angle (°) (75.58-82.59) 42.56 — 144.8 7716
Foot Posture Index left 93 3.04+1.98 03 ;
(sitting) (2.63-3.45)
Foot Posture Index right 93 3.18+£1.99 0.3 ;
(sitting) (2.77-3.59)
Foot Posture Index left 93 S.A7+2.12 0-10 S
(standing) (4.73-5.61)
Foot Posture Index right 93 5.32+£2.09 010 ]
(standing) (4.89-5.75)
Cooper Test Distance (m) 93 1404.78 + 265.60
(1350.00-1459.48) 1000 -2400 1300
93 20.12 +5.94
VO:peak (mL/kg/min) (18.90-21.34) 11.07 —42.37 17.78
Heart Rate Pre-test (bpm) 93 94.24 £7.89
(92.61-95.86) 80 - 112 92
Heart Rate Post-test (bpm) 93 106.06 +7.30
(104.56-107.57) 86- 118 106
93 11.83 £5.61
Heart Rate Change (bpm) 4.8 0

(10.67-12.98)
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Correlations between BMI values and head anterior tilt angle, lumbar lordosis angle,
FPI-6, acrobic capacity, total running distance, and heart rate change were analyzed (Table 3).

Table 3. Correlations Between BMI and Postural, Aerobic and
Cardiovascular Parameters (n = 93)

Body Mass Index ( kg/m?)
Head Anterior Tilt Angle (°) r -0.114
p 0.276
Lumbar Lordosis Angle (°) r 0.373
p 0.000**
Foot Posture Index left (sitting) r 0.025
p 0.812
Foot Posture Index right (sitting) r 0.075
p 0.475
Foot Posture Index left (standing) r 0.017
p 0.871
Foot Posture Index right r 0.042
(standing) p 0.688
Cooper Test Distance (m) r -0.232
p 0.025*
VO:peak (mL/kg/min) r -0.232
p 0.025*
Heart Rate Change (bpm) r 0.274
p 0.008*

*p<0.05 ** p<0.001(Spearman test)

Correlations between body fat percentage and head anterior tilt angle, lumbar lordosis
angle, FPI-6, aerobic capacity, total running distance, and heart rate change are shown in Table
4.

Comparisons of head anterior tilt angle, lumbar lordosis angle, FPI1-6, aerobic capacity,
total running distance, and heart rate change according to BMI percentile categories are
presented in Table 5.
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Table 4. Correlations Between Body Fat Percentage and and Postural, Aerobic and

Cardiovascular Parameters (n = 93)

Body Fat Percentage (%)

Head Anterior Tilt Angle (°)

Lumbar Lordosis Angle (°)

Foot Posture Index left (sitting)

Foot Posture Index right (sitting)

Foot Posture Index left (standing)

Foot Posture Index right (standing)

Cooper Test Distance (m)

VOzpeak (mL/kg/min)

Heart Rate Change (bpm)

-0.269
0.009**

0.348
0.001**
0.116
0.268
0.154
0.140
0.100
0.343
0.145
0.165
-0.356
0.000%**
-0.356
0.000%**
0.210
0.043*

*p<0.05 **p<0.001 (Spearman test)
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Table 5. Comparison of Head Anterior Tilt, Lumbar Lordosis Angle, API, Aerobic
Capacity, Distance Run, and Heart Rate Variability Values According to Adolescents'

BMI N X+s 95% CI Min-Max X2 p  Difference
Head Anterior >05 21  46.25+498 43924858 3958
Tilt Angle (°) >97 44 44.56+4.59 43.08 - 46.05 35-54 2243 0326
>00 35 44.21+426 4272 - 45.69 37-54
Lumbal lordosis >05 21  69.72+11.05 64.55-7489  42.56—87.96 a-c
angle () >07 44 7582+ 11.65 72.04-79.6  51.36—102.56 15.665 0.000*  b-c
>09 35  88.34+20.65 81.14-9555  45.68—144.8
Foot Posture Index >05 21 23+1.13 1.77 - 2.83 1-5
Left (sitting) >97 44 359226 2.86 432 0-8 4931 0.085
>09 35  2.85+191 2.19-352 0-7
Foot Posture Index >05 21  235+1.76 1.53-3.17 0-6
right (sitting) >07 44 3.56+223 2.84-429 0-8 4.645  0.098
>09 35 324+ 172 2.63-3.84 0-7
Foot Posture Index left >95 21 445+233 3.36-5.54 0-10
(standing) >07 44 556+2.1 4.88 - 6.24 1-10 4794 0.091
>99 35  5.15+197 446583 1-10
Foot Posture Index >05 21 4.5+233 3.41-559 0-10
right (standing) >97 44 5.62+222 49-633 1-10 3972 0.137
>09 35 547+ 1.69 4.88 —6.06 3-10
Cooper Test >05 21 1502+323.83 1350.44 — 1653.56 1150 - 2200 ab
Distance (m) >07 44 143731427648 1347.68 — 152693 1075-2400 6.115 0.047  a<c
>09 35 1310.29+179.13 1247.79—1372.8 1000 - 1600
VO:peak (mL/kg/min) >95 21  22.29+7.24 18.9—25.68 1442379 ab
>97 44  20.85+6.18 18.84-22.85  12.75-42.37 6.115 0.047  a<c
>99 35 18.01 +4 1661194  11.07-24.48
Heart Rate Change >05 21 12.7+7.43 9.22 -16.18 4-28
(bpm)
>07 44 1272+526 11.01 - 14.42 4-24 3.587  0.166
>09 35 10.29+4.49 8.73 — 11.86 4-20

Body Mass Index Percentile Values (n=93).
*p<0.05 ** p<0.001 (Kruskal-Wallis H test) a= >0.95, b=>0.97, c=>0.99

Discussion

In this study, the relationships among body composition, postural parameters, and
aerobic capacity in obese adolescents were investigated. The findings demonstrated that body
fat percentage was positively associated with lumbar lordosis angle and heart rate, and
negatively associated with anterior head tilt angle and aerobic capacity. Similarly, body mass
index (BMI) showed positive correlations with lumbar lordosis angle and heart rate, and a
negative correlation with aerobic capacity. As adolescents’ percentile values increased, lumbar
lordosis angle increased, whereas postural alignment and aerobic capacity decreased. However,
no statistically significant relationship was found between VO:peak and waist circumference,
anterior head tilt angle, or lumbar lordosis angle.
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In the present study, the mean body fat percentage was 34.16 = 5.83%, which is
comparable to values reported in studies including only obese children.?! Considering the
obesity cut-off values defined by the American Council on Exercise (=32% for girls and >25%
for boys), the obesity status of our sample is confirmed.??

With respect to postural assessments, the literature reports that forward head protrusion
is common in overweight and obese children.”> A decrease in the craniovertebral angle is
associated with forward head posture and may lead to clinical consequences such as headaches,
restricted cervical mobility, and temporomandibular joint disorders.?*

In the present study, the anterior head tilt angles were lower than the craniovertebral
angle values reported in healthy children, suggesting that obesity may negatively affect cervical
posture.”> Moreover, the negative association between anterior head tilt angle and body fat
percentage indicates that the degree of adiposity may influence head posture. The limited
number of studies directly examining the relationship between body fat percentage and
craniovertebral angle highlights the potentially pioneering nature of this finding.2¢ Consistent
with our results, Glighan reported that increased body weight in obese children in the control
group could adversely affect head posture. Accordingly, close monitoring of cervical posture
in obese adolescents is considered important.

The lumbar lordosis angle in our study (79.22 + 16.49°) was markedly higher than
values reported in healthy children.?” Obesity is known to increase lumbar lordosis due to
anterior displacement of the center of gravity.?® Zwierzchowska et al.?” reported that BMI was
associated with lumbar lordosis; however, no significant difference was observed between
obese and non-obese individuals. In contrast, both BMI and body fat percentage were associated
with lumbar lordosis angle in our study, which may be explained by the inclusion of only obese
adolescents and differences in measurement methods. In a prospective study, Smith et al.®
demonstrated that increasing BMI z-scores were strongly associated with hyperlordotic and
sway-back postures, which is consistent with our findings.

From a foot biomechanics perspective, increased body weight has been reported to
increase the tendency toward pes planus and pronation.’® In our study, higher API-6 scores,
particularly in standing measurements, indicate a tendency toward pronation in obese
adolescents. Compared with the lower API values reported by Carvalho et al. in a study
including different BMI groups,’! the inclusion of only obese individuals in our sample may
explain this discrepancy. Although a weak but significant relationship was reported between
BMI and API in the literature,3? the limited association observed in our study may be attributed
to the homogeneous nature of the sample or the limited sensitivity of the API scoring system in
detecting such relationships.

Regarding aerobic capacity, VO:zpeak values decreased as body fat percentage and BMI
increased. This finding is consistent with studies conducted in adolescents and young adults.3*
35 Body fat percentage has been suggested to be a more sensitive indicator than BMI for
predicting aerobic capacity.’* High adiposity limiting cardiorespiratory capacity has been
associated with an increased long-term cardiovascular risk.*> Despite all participants being
obese, the observed association between variations in body fat percentage and aerobic capacity
is clinically important for assessment and intervention planning. In line with studies reporting
that BMI can predict VO2max,*® a significant relationship between BMI and aerobic capacity
was also identified in our study.

A limitation of this study is that the applied tests were field-based assessments, which
may present disadvantages in terms of validity and reliability. Particularly for postural
evaluations, the use of more objective measurement methods in clinical settings may influence
the results and should be considered in future studies.
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Conclusion

In conclusion, increased body fat percentage in obese adolescents is associated with

postural impairments, lumbar hyperlordosis, alterations in foot biomechanics, and reduced
aerobic capacity. These findings highlight the need for multidisciplinary approaches in obesity
management that extend beyond weight control to include postural assessment, musculoskeletal
protection, and enhancement of cardiorespiratory fitness. Early comprehensive assessment and
intervention may reduce long-term functional impairments and overall health burden.
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An Investigation of Physical Therapy and Rehabilitation Students' Habits of Using
Artificial Intelligence Tools in Their Learning Processes
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Abstract

Aim: Our aim was to investigate the habits of students in the Department of Physical Therapy
and Rehabilitation regarding the use of artificial intelligence tools and their views on the
effects of these tools on their education and profession.

Material and Method: Students aged 18-30, studying in different classes in the Physical
Therapy and Rehabilitation Departments, were included in the study. Data were collected by
administering an online survey containing questions assessing students', age, gender, grade,
habits of using artificial intelligence tools in their education processes and their opinions.
Results: A total of 121 students from 4 universities were included in the study. 41.3% of the
students were male, 58.7% were female, and their average age was 21.20+2.06 years. 92.6%
of the students used ChatGPT, 22.3% used Gemini, 5.8% used Deepseek, and 13% used other
applications, while 6.6% stated that they did not use artificial intelligence tools. 81.8% of the
students used artificial intelligence for educational purposes, 53.7% for daily life, and 23.1%
for work purposes. Students who wanted Al-related courses to be added to the curriculum
constituted 70.2% of the total. While 96.7% of students believed that Al would contribute to
their professional skills, 3.4% had a counter . Furthermore, 71.9% of students believed that
the use of Al in healthcare raised ethical concerns.

Conclusion: The vast majority of students stated that they use artificial intelligence. This
data shows that students adapt quickly to developing technology. The fact that students felt
the need to use artificial intelligence not only in the field of education but also in areas such
as daily life and work shows that artificial intelligence has become a part of life. It would be
appropriate for course content covering artificial intelligence tools that healthcare
professionals can use in their fields and their ethical boundaries to be included in the
curriculum.

Keywords: Artificial entelliince, physical therapy, rehabilitation, education
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Fizyoterapi ve Rehabilitasyon Boliimii Ogrencilerinin Ogrenim Siireclerinde Yapay
Zeka Araclarim Kullanma Ahskanhiklarinin incelenmesi

Ozet

Amag: Bu calismanin amaci, Fizyoterapi ve Rehabilitasyon Boliimii 6grencilerinin yapay
zeka araglarinin kullanimina iliskin aliskanliklarini ve bu araglarin egitim ve meslek hayatlar
iizerindeki etkilerine dair goriislerini aragtirmaktir.

Materyal ve Method: Calismaya, Fizyoterapi ve Rehabilitasyon Boliimlerinde farkli
smiflarda 6grenim goren 18-30 yas aras1 6grenciler dahil edildi. Veriler, 6grencilerin yas,
cinsiyet, smif, egitim siireclerinde yapay zeka araglarini kullanma aligkanliklarii ve
goriislerini degerlendiren sorular igeren ¢evrimigi bir anket uygulanarak toplandi.

Bulgular: Calismaya 4 iiniversiteden toplam 121 6grenci dahil edildi. Ogrencilerin %41,3"i
erkek, %58,7'si kadin ve ortalama yaslar1 21,20+2,06 yildi. Ogrencilerin %92,6's1 ChatGPT,
%22,3"i Gemini, %>5,8'1 Deepseek ve %13'i diger uygulamalar1 kullanirken, %6,6's1 yapay
zeka araglarini kullanmadigin belirtti. Ogrencilerin %81,8'i yapay zekay: egitim amagl,
%53,7'si glinliik yasamda ve %23,1'1 is amach kullandi. Miifredata yapay zeka ile ilgili
derslerin eklenmesini isteyen ogrenciler toplamin %70,2'sini olusturdu. Ogrencilerin
%96,7's1 yapay zekanin mesleki becerilerine katkida bulunacagina inanirken, %3,4'4 buna
kars1 ¢ikt1. Ayrica, 6grencilerin %71,9'u saglik hizmetlerinde yapay zeka kullaniminin etik
endiseler dogurduguna inaniyordu.

Sonuc: Ogrencilerin biiyiik ¢ogunlugu yapay zekay1 kullandiklarini belirtmistir. Bu veriler,
dgrencilerin gelisen teknolojiye hizla uyum sagladigimi gostermektedir. Ogrencilerin yapay
zekay1 sadece egitim alaninda degil, glinliik yasam ve is hayat1 gibi alanlarda da kullanma
ihtiyaci hissetmeleri, yapay zekanin hayatin bir pargasi haline geldigini gostermektedir.
Saglik calisanlarmin kendi alanlarinda kullanabilecegi yapay zeka araglarimi ve etik
sinirlarini kapsayan ders igeriklerinin miifredata dahil edilmesi uygun olacaktir.

Anahtar Kelimeler: Yapay zeka, fizik tedavi, rehabilitasyon, egitim

Introduction

Artificial intelligence technologies are known to be used in critical processes in the
health field, such as early detection, accurate diagnosis, clinical decision-making, and
maintaining health.! Today, the use of information and communication technologies provides
significant benefits in terms of performance and efficiency for academic institutions and their
stakeholders.? This rapid development in information technologies has brought about radical
innovations in healthcare services.? Although the relationship between artificial intelligence and
education has a long history, the need for digital learning processes, especially after the
COVID-19 pandemic, has accelerated the integration of these technologies into educational
activities.* Today, artificial intelligence applications in education are not only knowledge-based
but also encompass a wide range of systems, including data and logic-based systems, intelligent
agents, and automated test generation.’ In healthcare, artificial intelligence is used to support
clinical decision-making and improve patient outcomes by analyzing large amounts of data
such as medical records, imaging studies, and laboratory results.® Given the capabilities of Al-
based chat applications, their potential uses, such as providing information about diseases and
writing scientific research papers, are increasing their use among health students.” Recent
studies show that the power of artificial intelligence to improve assessment processes and make
selection stages more efficient has increased educators' interest in this technology.® Al writing
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tools can help students develop ideas and overcome creative barriers by offering personalized
learning paths.’ The success of large language models such as ChatGPT in medical licensing
exams clearly demonstrates the potential of Al-assisted medical education.!”

Al-based tools have become one of the most critical drivers of digital transformation in
higher education by providing interactive content and real-time feedback to students.!! User-
friendly interfaces and fast response times positively influence students' perception and interest
in these chatbots in health professions.!? Improved Al literacy and sustainable integration have
the potential to increase academic achievement by promoting students' self-efficacy.'3
However, more scientific studies are needed to investigate the role of Al-assisted computers in
educational environments and the external factors affecting their adoption.'* Instead of
hindering this technology, educators are now focusing on how it can be strategically integrated
into teaching and learning processes. >

Al-based applications such as video analysis, robotic devices, and predictive algorithms
are rapidly gaining popularity in the field of physiotherapy and rehabilitation.!¢ Generative Al
models can simulate human-like creativity and generate interactive conversations using deep
learning and neural networks.!” Improving clinical reasoning, a key objective in physiotherapy
education, is vital for reducing diagnostic errors and ensuring timely intervention.'® However,
factors such as limited technical knowledge and insufficient hands-on training create
multifaceted barriers that hinder students' confidence in using Al tools.'” Finally, ethical
implications such as data privacy, security issues, and potential biases against individuals with
low language proficiency should be carefully considered when using tools like ChatGPT.2°

The aim of this research was to examine the usage habits of artificial intelligence tools
among physiotherapy and rehabilitation students, the areas in which they use Al tools, and their
opinions regarding the professional use of artificial intelligence.

Materials and Methods

This study was initiated after obtaining approval number 2025-0007 from the Ethics
Subcommittee of the Basic Health Sciences Area at Eastern Mediterranean University. The
research was conducted between January 25, 2025, and April 1, 2025. Students aged 18-30
enrolled as undergraduate students in the physical therapy and rehabilitation department were
included in the study. Students whose native language was not Turkish were excluded from the
study. An approval form was sent to the participants online, and students who approved on a
voluntary basis participated in the survey online and answered the questions. A total of 124
students from 4 different universities participated in the study, 2 of which were private
universities and 2 were state universities. 3 students did not approve the consent form and did
not wish to participate in the study. The study continued with the 121 students remaining in the
sample.

The survey questions were developed based on a comprehensive review of the existing
literature on artificial intelligence use in higher education and health sciences education,
drawing particularly on studies examining Al tool adoption, Al literacy, and the integration of
Al into health professions curricula.” 8121415

The first section of the survey asked students about their demographic information,
including age and gender, as well as what grade they were in. The second section asked about
their use of Al tools, which Al tools they used if any, their level of knowledge in the field of
Al, the areas in which they used the tools, their purpose for using Al in education, and their
thoughts on adding Al-related courses to the curriculum. The final section examined whether
artificial intelligence could be beneficial in advancing the profession of physical therapy and
addressed ethical concerns regarding the development of the artificial intelligence field.

Statistical Analysis
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Data were collected online and analyzed using PASW Statistics 18 software.
Descriptive statistics were presented using frequency counts and percentages (n, %), and mean
and standard deviation (X£SD) for numerical values.

Results

The average age of the 121 students included in the study was found to be 21.242.0
years. 58.7% of the sample (n=71) consisted of female students, and 41.3% (n=50) consisted of
male students. When the distribution by grade level was examined, it was found that 33.9%
(n=41) of the students were first graders, 24.8% (n=30) were second graders, 22.3% (n=27)
were third graders, and 19.0% (n=23) were fourth graders (Table 1).

It was found that 92.6% (n=112) of students use artificial intelligence. When ranking
the most frequently used artificial intelligence tools, ChatGPT ranks first (92.6%), followed by
Gemini with 22.3%. When looking at students' knowledge levels about artificial intelligence
technologies, it was seen that the majority did not have sufficient knowledge (45.5% low, 42.1%
medium). When looking at the needs for artificial intelligence use, education ranked first with
81.8%, followed by daily life with 53.7%. Specifically in education, 66.9% of the purposes for
using artificial intelligence tools are to access information, 48.8% are to create text for
assignments, and 48.8% are for scientific research. 60.3% of students use artificial intelligence
in education for other purposes such as translation, presentations, and summarization. 70.2% of
students believe that courses or seminars on artificial intelligence should be included in the
curriculum (Table 2).

A large majority of students (64.5%, comprising 45.5% who answered "yes" and 19.0%
who answered "definitely yes") believe that artificial intelligence tools will contribute to the
development of physical therapists' professional skills. The 49.6% of students who believe that
artificial intelligence applications will not reduce the functions of physical therapists also show
that they see artificial intelligence as a supportive rather than a threatening factor. The 71.9%
of students who believe that artificial intelligence raises ethical concerns show that ethical
factors are an important factor that cannot be ignored (Table 3).

Table 1. Characteristics of participants (n=121)

Age (years), X£SD 21.2+2.0
Gender, n(%)
Male 50 (41.3)
Female 71 (58.7)
What grade are you in? n(%)
Ist grade 41 (33.9)
2nd Grade 30 (24.8)
3rd Grade 27 (22.3)
4th Grade 23 (19.0)
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Table 2. Students' habits of using artificial intelligence tools (n=121).

n(%)
Do you use artificial intelligence tools?
Yes 113 (93.4)
No 8 (6.6)
Which Al tools do you use?
ChatGPT 112 (92.6%)
Gemini 27 (22.3%)
Other Tools (DeepL, Deepseek, Claude, etc.) 15 (12.4%)
I don't use it 8 (6.6)
How would you rate your level of knowledge about artificial
intelligence technologies?
I have no knowledge 2(1.7)
I have some knowledge 55 (45.5)
I have moderate knowledge 51(42.1)
I have a good level of knowledge 10 (8.3)
I have a very good level of knowledge 3(2.5)

In which areas do you need artificial intelligence?

Education

99 (81.8%)

Daily life 65 (53.7%)
Work 28 (23.1%)
I don't need it 11(9.1)
Other 3(2.5)

For what purposes do you use artificial intelligence tools in
education?

Accessing information

81 (66.9%)

Creating text for assignments

59 (48.8%)

Scientific research

59 (48.8%)

Exam preparation

49 (40.5%)

Other (Translation, Presentation, Visual, Summary, etc.)

73 (60.3%)

Would you like to see courses or seminars related to artificial
intelligence added to the curriculum?

Yes

85 (70.2)

No

36 (29.8)
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Table 3. Students' views on the professional use of artificial intelligence tools.

n(%)

Do you think artificial intelligence tools are useful for developing your

professional skills?
Totally disagree 0
Disagree 4(3.3)
Partially agree 39 (32.2)
Agree 55 (45.5)
Totally agree 23 (19.0)

Do you think artificial intelligence applications will reduce the functions of

physical therapists?
Totally disagree 15(12.4)
Disagree 45 (37.2)
Partially agree 36 (29.8)
Agree 14 (11.6)
Totally agree 11(9.1)

Do you think the use of artificial intelligence raises ethical concerns in terms of

education or professional practice?
Totally disagree 2 (1.7)
Disagree 32 (26.4)
Partially agree 52 (43.0)
Agree 22 (18.2)
Totally agree 13 (10.7)

Discussion

Artificial intelligence technology is developing rapidly, and students are quickly
adapting to this development. While young people's rapid adaptation to technology provides
advantages in education and professional fields, this speed also brings with it ethical concerns
and anxiety. Despite its current development and popularity, artificial intelligence technology,
which causes unease and anxiety in individuals, can actually support the rapid completion of
simple and repetitive tasks through robots.?!

Students who view artificial intelligence as a useful tool and focus on its positive aspects also
point out its serious disadvantages, such as its inability to protect intellectual property rights.?
Based on the findings of our research, students who see artificial intelligence as a useful tool in
time-consuming processes in education, such as accessing information, creating texts, and
conducting scientific research, also need to be informed about the ethical boundaries of using
these tools.

The most striking information we obtained in our research is that 92.6% of students use artificial
intelligence tools, but despite this use, a large majority (87.6%) indicate that their knowledge
levels are low to moderate. Similarly, in another study conducted on university students,
students assessed their artificial intelligence literacy levels as moderate.?? This situation
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reinforces our findings and is defined in the literature as "the gap between technological
familiarity and technological literacy." Despite the widespread use of artificial intelligence in
education (81.8%), the fact that the level of artificial intelligence knowledge is at a medium
level raises the question of how consciously students use artificial intelligence.

The fact that 70.2% of Physical Therapy and Rehabilitation Department students want these
technologies to be included in the curriculum shows that they are not satisfied with their level
of Al literacy and want to increase it. When other studies conducted on university students are
examined, it has been observed that students with high Al usage have higher academic
achievements.?®* Based on these data, the necessity of adding the supportive use of Al tools in
education to the curriculum stands out.

Our research findings show that 64.5% of students see artificial intelligence as an element that
will increase their professional competence and, at the same time, do not have a clear concern
that professional functionality will decrease. This situation can be evaluated as an indicator of
students' confidence in their profession. Fundamental elements inherent to the physical therapy
profession, such as 'empathy' and 'manual skills', ensure that artificial intelligence is positioned
as a complementary force rather than a replacement in this field. As a result, young physical
therapy candidates define developing artificial intelligence technology not as a competitor, but
as a 'clinical support assistant' that supports clinical processes.

The fact that 71.9% of students have ethical concerns about artificial intelligence shows that
they are aware of highly important issues such as academic integrity and data privacy.
Considering that artificial intelligence tools can provide incorrect and misleading information,
limitations on the use of artificial intelligence within professional ethical values should not be
overlooked. Another study supports our findings by stating that students experience uncertainty
about the accuracy of information provided by artificial intelligence and express concern in this
regard, emphasizing the importance of ethical values.?* One limitation of this study is that the
sample was recruited through convenience sampling from four universities, which may limit
the representativeness of the findings and restrict their generalizability to the broader population
of physiotherapy and rehabilitation students.

Conclusion

The data obtained in our study clearly shows that artificial intelligence is no longer an
option but is now present in every area of life, especially education. Despite the active use of
artificial intelligence, the lack of knowledge about its areas of application and ethical
boundaries has emerged as an issue requiring intervention. This result indicates that
technological literacy needs to be developed alongside the use of tools in artificial intelligence
education. While the rate of technical adaptation is high in fields such as engineering, ethical
concerns in social and human sciences such as health care make adaptation relative. It is a
noteworthy finding that students believe artificial intelligence will contribute to their
professional skills and want courses and seminars on artificial intelligence to be added to the
curriculum. Although students believe that artificial intelligence will improve their professional
skills, they also believe that it will raise ethical concerns. Therefore, when adding courses on
artificial intelligence to the educational curriculum, it is necessary to focus on professional
ethics, which is the cornerstone of health disciplines.
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Hastanede Yatan Pediatrik Hastalarda Malniitrisyon Riski: Beslenme Durumu ve
Antropometrik Olciimler ile Iliskisi

Begiim Harmancioglu, Miijgan Oztiirk

Eastern Mediterranean University, Faculty of Health Sciences, Department of Nutrition and Dietetics,
Famagusta, North Cyprus, Mersin 10 Tiirkiye

Ozet

Amagc¢: Malniitrisyonun, mortalite ve morbiditeyi artirdigl, iyilesmeyi geciktirdigi,
hastanede kalis siiresini uzattig1 ve tedavi maliyetini artirdig1 bilinmektedir. Hastanede yatan
pediatrik hastalarda beslenme durumunun taranmasi ve degerlendirilmesi, malniitrisyonun
erken donemde belirlenmesini saglayarak uygun sekilde tedavi edilmesi ve ilerlemesinin
onlenmesi ac¢isindan 6nem arz etmektedir. Bu c¢alismada, hastanede yatan pediatrik
hastalarda Bozulmus Beslenme Durumu ve Biiylime Riski i¢in Tarama Araci (Screening
Tool for Risk of Impaired Nutritional Status and Growth-STRONGEkids) ile malniitrisyon
riskinin belirlenmesi, malniitrisyon riski ile beslenme durumu ve antropometrik 6l¢iimler
arasindaki iligkinin degerlendirilmesi ve malniitrisyon riski ile iligkili olabilecek diger
faktorlerin incelenmesi amacglanmistir.

Materyal ve Metod: Bu tanimlayic1 ve kesitsel calisma, Mart-Haziran 2017 tarihleri
arasinda Kuzey Kibris Tiirk Cumhuriyeti (KKTC) Gazimagusa il¢esinde bulunan devlet
hastanesi ve 0zel hastanelere yatisi gerceklestirilen pediatrik hastalar ile yiiriitilmiistiir.
Calisma boyunca katilimcilar ile yiiz ylize goriisiiliip, katilimcilarin malniitrisyon risklerinin
degerlendirilmesinde =~ STRONGkids  kullanilmistir.  Antropometrik  Sl¢iimlerin
degerlendirilmesi i¢in viicut agirligi, boy uzunlugu, beden kiitle indeki (BK1I) ve iist orta kol
cevresi (UOKC) dlciimleri saptanmistir. Ayrica, katilimeilarm beslenme durumlari 24 saatlik
geriye doniik besin tiiketim kaydi kullanilarak degerlendirilmistir.

Bulgular: Calisma %44.4°1 erkek, %55.6’s1 kadin olmak {izere (medyan yas: 4.0) toplam
151 pediatrik hasta ile yiiriitiilmiistir. STRONGkids puanlamasina gore c¢ocuklarin
%41.1’inin yliksek/orta malniitrisyon riski, %58.9’unun diisiik malniitrisyon riskine sahip
oldugu bulunmustur. Cocuklarin yas gruplarma gére STRONGkids puanlar1 arasinda ise
istatistiksel olarak anlamli bir fark bulunmamistir (p>0.05). Malniitrisyon risk gruplari
arasinda enerji ve makro besin 6gesi alim1 acisindan farkliliklar incelendiginde, yiiksek/orta
malniitrisyon riskine sahip bes yas alt1 ve bes yas ve iistii ¢ocuklarda enerji (kkal), protein
(g), karbonhidrat (g) ve yag (g) aliminin istatistiksel olarak anlamli ve daha diisiik oldugu
saptanmustir (p<0.05). Antropometrik dlgiimler arasinda viicut agirhigi (kg), BKI (kg/m2) ve
UOKC (cm)’nin yiiksek/orta malniitrisyon riskine sahip bes yas alt1 gocuklarda istatistiksel
olarak anlamli ve daha diisiik oldugu goriiliirken (p<0.05), yliksek/orta malniitrisyon riskine
sahip bes yas ve iistii ¢ocuklarda yalmizca BKI (kg/m2) degerlerinin istatistiksel olarak
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anlamli ve daha diisiikk oldugu belirlenmistir (p<0.05). Bununla birlikte, ¢ok degiskenli
lojistik regresyon analizi kullanilarak malniitrisyon riski ile bagimsiz olarak iligkili
olabilecek faktorler incelendiginde; yastaki her bir yil artisin malniitrisyon riskini 1.36 kat
artird1g1 [OR=1.361 (1.091-1.697), p=0.006], protein alimidaki her bir gram artis ile BKI
(kg/m2)’deki her bir birim artigin ise malniitrisyon riskini sirasiyla %10.6 [OR=0.894 (0.856-
0.934), p=0.000] ve %27.8 [OR=0.722 (0.549-0.950), p=0.020] oraninda azalttig1 tespit
edilmigtir. Ayrica, hastanede sunulan yemekleri tiilketemeyen c¢ocuklarda malniitrisyon
riskinin 23.8 kat artt1ig1 belirlenmistir (OR=23.757, p=0.003).

Sonug¢: Bu calismada yiiksek/orta malniitrisyon riskine sahip pediatrik hastalarda enerji ve
makro besin 6gesi alimi ile BKI degerlerinin daha diisiik oldugu saptanmustir. Calismada,
yastaki artisin malniitrisyon riskini artirdigi; protein alimi ve BKi’deki artism ise riski
azalttigr  bulunmustur. Ayrica, hastanede sunulan yemeklerin tiiketilememesinin
malniitrisyon riskini artiran 6nemli bir etmen oldugu belirlenmistir. Bu bulgular, pediatrik
hastalarda malniitrisyonun erken donemde taranmasi ve degerlendirilmesinde besin alimi,
antropometrik Ol¢iimler ve tarama araglarmin birlikte degerlendirilmesi gerektigini
gostermektedir. Daha biiyiik 6rnekleme sahip uzunlamasina ¢alismalar ile bu iliskilerin daha
kapsamli incelenmesine ihtiyag¢ vardir.

Anahtar Kelimeler: pediatrik hasta, malniitrisyon, STRONGkids, beslenme durumu,
antropometrik 6l¢lim.

Malnutrition Risk in Hospitalized Pediatric Patients: Its Relationship with
Nutritional Status and Anthropometric Measurements
Abstract

Aim: Malnutrition is known to increase mortality and morbidity, delay recovery, prolong
hospital stay, and increase treatment costs. Screening and assessment of nutritional status in
hospitalized pediatric patients are important for the early identification, appropriate
management, and prevention of progression of malnutrition. This study aimed to determine
the risk of malnutrition in hospitalized pediatric patients using the Screening Tool for Risk
of Impaired Nutritional Status and Growth (STRONGKkids), to evaluate the relationship
between malnutrition risk, nutritional status, and anthropometric measurements, and to
investigate other factors potentially associated with malnutrition risk.

Material and Method: This descriptive and cross-sectional study was conducted between
March and June 2017 with pediatric patients hospitalized in a state hospital and private
hospitals located in the Famagusta district of the Turkish Republic of Northern Cyprus
(TRNC). Face-to-face interviews were conducted with the participants throughout the study
period, and the STRONGkids was used to assess malnutrition risk. Anthropometric
assessments included measurements of body weight, height, body mass index (BMI), and
mid-upper arm circumference (MUAC). In addition, the nutritional status of the participants
was evaluated using a 24-hour dietary recall.

Results: The study was conducted with a total of 151 pediatric patients, of whom 44.4% were
male and 55.6% were female (median age: 4.0 years). According to STRONGEkids scoring,
41.1% of the children were classified as having moderate/high malnutrition risk, while 58.9%
were classified as having low malnutrition risk. No statistically significant difference was
found between STRONGEkids scores according to age groups (p>0.05). When differences in
energy and macronutrient intake among malnutrition risk groups were examined, children
under five years of age and those aged five years and older with moderate/high malnutrition
risk had significantly lower energy (kcal), protein (g), carbohydrate (g), and fat (g) intake
compared with those at low risk (p<0.05). Among anthropometric measurements, body
weight (kg), BMI (kg/m?), and MUAC (cm) were found to be significantly lower in children
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under five years of age with moderate/high malnutrition risk (p<0.05), whereas only BMI
(kg/m?) values were significantly lower in children aged five years and older with
moderate/high malnutrition risk (p<0.05). Furthermore, multivariable logistic regression
analysis showed that each one year increase in age increased the risk of malnutrition by 1.36-
fold [OR=1.361 (1.091-1.697), p=0.006], whereas each one gram increase in protein intake
and each one unit increase in BMI (kg/m?) decreased the risk of malnutrition by 10.6%
[OR=0.894 (0.856-0.934), p=0.000] and 27.8% [OR=0.722 (0.549-0.950), p=0.020],
respectively. In addition, children who were unable to consume the meals provided by the
hospital had a 23.8-fold higher risk of malnutrition (OR=23.757, p=0.003).

Conclusion: In this study, pediatric patients with moderate/high malnutrition risk were found
to have lower energy and macronutrient intake as well as lower BMI values. Increasing age
was associated with an increased risk of malnutrition, whereas higher protein intake and BMI
were associated with a reduced risk. Additionally, inability to consume hospital-provided
meals was identified as an important factor increasing malnutrition risk. These findings
suggest that dietary intake, anthropometric measurements, and screening tools should be
evaluated together in the early screening and assessment of malnutrition in pediatric patients.
Further longitudinal studies with larger sample sizes are needed to investigate these
relationships more comprehensively.

Keywords: pediatric patient, malnutrition, STRONGKkids, nutritional status, anthropometric
measurement.

Giris

Cocukluk cagi; fiziksel biiylime ve gelismenin yer aldigi, bilissel fonksiyonlar ile
bagisiklik sistemi basta olmak iizere bircok organ ve sistemin gelisip olgunlastigr kritik bir
donemdir. Bu dénemde, beslenmenin enerji ve besin 6geleri agisindan yeterli, dengeli ve gesitli
olmasi, yasamin erken donemlerinden baslayarak saglikli bir gelecek insa edilmesinde 6nemli
role sahiptir.'> Buna karsin, giiniimiizde diinya c¢apinda milyonlarca c¢ocugun yetersiz
beslenmeye maruz kaldig1; buna bagl olarak ¢ocuklarda bodurluk ve asir1 zayiflikla karakterize
biliylime ve gelisme geriligi, immiin sistem ve biligsel fonksiyonlarda bozulma, enfeksiyonlara
yatkinlik gibi cesitli saglik sorunlarinin ortaya ¢iktig1 bilinmektedir.?

Malniitrisyon, her yas grubundan bireyi etkileyebilen, ancak 6zellikle gelismekte olan
tilkelerde bes yas alt1 ¢ocuklar tizerinde onemli etkileri olan kiiresel halk sagligi sorunudur.?
Avrupa Klinik Beslenme ve Metabolizma Dernegi (The European Society for Clinical Nutrition
and Metabolism — ESPEN) malniitrisyon terimini, diyet ile enerji, protein ve diger bir¢ok besin
ogesinin yetersiz, dengesiz veya fazla alimmin viicut kompozisyonu, viicut fonksiyonu ve
klinik sonuglar {izerinde Olgiilebilir olumsuz etkilere neden oldugu durum olarak
tanimlamaktadir.* Buna bagh olarak malniitrisyon yalnizca bodurluk ve zayiflik gibi beslenme
yetersizligi durumlarmi degil, ayn1 zamanda mikro besin 6gesi yetersizlikleri ve obezite gibi
dengesiz beslenmeye bagli sorunlarit da kapsayan genis bir kavramdir.3 2024 yili verilerine
bakildiginda, diinyada bes yas alt1 150.2 milyon ¢ocugun ¢ok kisa (bodur), 42.8 milyon ¢ocugun
asir1 zayif ve 35.5 milyon gocugun preobez oldugu bildirilmistir.

Gelismis tilkelerde malniitrisyonun baslica nedenleri arasinda hastaliklar yer almaktadir.
Ozellikle hastanede yatan bireyler, malniitrisyon gelisimi agisindan riskli gruplardan biridir.°
Beslenme yetersizligi hastaneye yatirilan ¢ocuklarda yaygin bir sorun olup, hastaneye yatis
oncesinde mevcut olabilecegi gibi hastanede kalis siiresi boyunca da gelisebilmektedir.” Akut
veya kronik mevcut hastaliklar malniitrisyonun daha da koétiilesmesine neden olabilmektedir.
Ayrica, hastanede yatan ¢ocuklarda hastaliga bagh istahsizlik gelismesi, hastanede sunulan
yemeklerin tiiketilememesi, artan gereksinimlerin karsilanamamasi, beslenmede giigliikler ve
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tetkikler nedeniyle uzun siire a¢ kalinmasi, malniitrisyon nedenleri arasinda yer almaktadir.®?
Dolayistyla hastalik ilintili malniitrisyonun mortalite ve morbiditeyi artirdigi, iyilesmeyi
geciktirdigi, hastanede kalis siiresini uzattig1 ve tedavi maliyetini artirdig1 bilinmektedir. 319
Beslenme durumunun degerlendirilmesinde viicut agirligi, boy uzunlugu, beden kiitle
indeksi (BKI), iist orta kol cevresi (UOKC), vb. antropometrik &lgiimler yaygin olarak
kullanilmaktadir.!"  Pediatrik  hastalarda  beslenme  durumunun degerlendirilmesi,
malniitrisyonun erken dénemde belirlenmesini saglayarak uygun sekilde tedavi edilmesi ve
ilerlemesinin 6nlenmesi agisindan Oonem arz etmektedir.* Bu baglamda, hastaneye yatis
sirasinda ve hastanede kalis siiresi boyunca gesitli antropometrik dlgtimlerin degerlendirilmesi
ve beslenme tarama araglarinin etkin kullanimi, beslenme yetersizligi olan veya risk tasiyan
cocuklarin erken donemde belirlenmesine; ayrica zamaninda ve uygun miidahalelerin
planlanmasma olanak tanimaktadir.>”! Giiniimiizde hastanede yatan ¢ocuklarda yetersiz
beslenme riskini erken donemde saptamak amaciyla gesitli tarama araglar1 gelistirilmistir.!!
Bunlar arasinda, Beslenme Risk Skoru (Nutritional Risk Score-NRS), Pediyatrik Niitrisyonel
Risk Skoru (Pediatric Nutrition Screening Tool-PNRS), Cocuklarda Malniitrisyonun
Degerlendirilmesi i¢cin Tarama Araci (Screening Tool for the Assessment of Malnutrition in
Pediatrics-STAMP), Pediyatrik Yorkhill Malniitrisyon Skoru (Pediatric Yorkhill Malnutrition
Score-PYMS) ve Bozulmus Beslenme Durumu ve Biiylime Riski i¢in Tarama Araci (Screening
Tool for Risk of Impaired Nutritional Status and Growth-STRONGKkids) yer almakta olup,
cocuklarda malniitrisyonun degerlendirilmesinde hangisinin kullaniminin ideal olduguna dair
bir goriis birligi heniiz mevcut degildir.>!' Bununla birlikte, pediatrik hastalarda beslenme
yetersizliginin degerlendirilmesinde klinik pratikte en sik kullanilan tarama araglarindan birinin
STRONGkids oldugu bildirilmistir.> Dolayisiyla bu ¢alismada, hastanede yatan pediatrik
hastalarda STRONGKkids tarama araci ile malniitrisyon riskinin belirlenmesi, malniitrisyon riski
ile beslenme durumu ve antropometrik Slglimler arasindaki iligkinin degerlendirilmesi ve
malniitrisyon riski ile iligkili olabilecek diger faktorlerin incelenmesi amaglanmaistir.

Materyal ve Metod

Cahisma Tasarim ve Katihmcilar

Bu tanimlayic1t ve kesitsel c¢alisma Mart-Haziran 2017 tarihleri arasinda KKTC
Gazimagusa il¢esinde bulunan devlet hastanesi ve 0zel hastanelere yatisi gerceklestirilen
pediatrik hastalar iizerinde yiiriitiilmiistiir. Gazimagusa ilgesinde, bir devlet hastanesi ve {i¢ 6zel
hastane bulunmaktadir. Caligmanin tasarlanmasi asamasinda, tiim hastanelerin baghekimleri ile
goriisiilmiis ve ¢alismanin hastanelerde yiirtitiilebilmesi konusunda gerekli izinler alinmistir.
Calisma evreni bilinmediginden, Gazimagusa ilgcesinde bulunan devlet hastanesi ve Ozel
hastanelerin Ocak-Agustos 2016 tarihleri arasindaki kayitlar1 incelenmistir. Bu kayitlar
dogrultusunda, devlet hastanesine kiyasla 6zel hastanelerde calismaya dahil edilme kriterlerini
karsilayan pediatrik hasta sayisinin ¢ok smnirli oldugu belirlenmistir. Buna gore, 6nceden
orneklem hesab1 yapilmaksizin, ilgili hastanelerde c¢aligmaya katilmaya uygun olan ve
katilmay1 kabul eden tiim bireylerin calismaya dahil edildigi tam sayim ydntemi (total
population sampling) kullanilmis ve veri toplama siireci Mart 2017°de baslayip Haziran
2017°de sonlandirilmistir. Calisma, Helsinki Bildirgesi ilkelerine uygun olarak tasarlanmis ve
Dogu Akdeniz Universitesi Bilimsel Arastirmalar ve Yaym Etigi Kurulu tarafindan
onaylanmistir (Tarih: 06.03.2017, Karar say1: 2017/39-03).

Calismaya katilmay1 kabul eden hastalar, hastanelere yatiglarindan 24 saat sonra
calismaya dahil edilmistir. Bu siirecte acil servise bagvuran, yogun bakim {initelerinde tedavisi
siiriip antropometrik Olglimleri alinamayan, hasta, ebeveyn veya refakatci ile iletisim
kurulamayan ve hastaneye tekrarlayan yatisi olan hastalar calismaya dahil edilmemistir. Ayrica,
hastanede kalis siiresi 24 saatten az olan ve son ii¢ ay i¢erisinde yetersiz beslenmeye bagli olarak
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istah artiric1 ilag veya enteral beslenme tedavisi alan c¢ocuklar calisma dist birakilmigtir.
Cocuklarin yedisi goriisme esnasinda meydana gelen ¢esitli sebepler (goriisme sirasinda kusma
veya ishal olmasi, ¢ocugun ebeveyn veya refakatci ile goriisiillmesini engellemesi, ¢ocuklarin
yaninda ebeveyn veya refakatgileri olmamasi, vb.) nedeniyle ¢alismadan diglanmigtir. Sonug
olarak ¢aligma, 1-18 yas arasi toplam 151 pediatrik hasta yiiriitilmiistir.

Verilerin Toplanmasi

Calismada, pediatrik hastalar, ebeveynleri veya refakatgileri ile hastanede, hekim
muayenesi, tetkik uygulamalar1 veya hemsirelik bakimi olmayan zamanlarda yiiz yiize
goriisiilmiis ve veriler arastirmaci tarafindan anket formu araciliiyla toplanmistir. Anket, dort
boliimden olusmaktadir. Ilk boliimde, katihimcilarin genel demografik &zellikleri, saglik
durumlar1 ve beslenme aligkanliklarma iliskin sorular yer almaktadir. Ikinci béliimde,
katilimeilarin - malniitrisyon risk durumlarinin = degerlendirilmesi i¢cin STRONGkids
bulunmaktadir. Ugiincii béliimde, katilimcilarin enerji ve makro besin dgesi alimlarmm
degerlendirilmesi i¢in 24 saatlik geriye doniik besin tiiketim kayd1 kullanilmistir. Anketin son
boliimiinde ise, katilimcilarin antropometrik Olgiimleri yer almakta olup tiim Ol¢limler
arastirmaci tarafindan alinip kaydedilmistir.

Genel Demografik Ozellikler, Saghk Durumu ve Beslenme Aliskanhklar

Bu boéliimde, cocuklar ve ebeveynler ile ilgili genel sosyo-demografik ve bireysel
ozellikler, hastaneye yatis tanisi, hastanede yatig siiresi, son bir yilda hastalanma sayisi,
hastanede sunulan yemeklerin tiiketim durumu, giinde ka¢ 6giin tiiketildigi, ebeveynlerin
egitim, ¢alisma ve sosyo-ekonomik durumlarina yonelik veriler elde edilmistir.

STRONGKids

STRONGkids, Hulst ve ark.'? tarafindan olusturulmus, Orugoglu, B.? tarafindan ise
Tiirkge gecerlik ve gilivenirligi yapilmig; hastanede yatan bir ay-18 yas aras1 ¢ocuklarda
(hastanede yatis siiresi >1 giin) malniitrisyon gelisme riskini belirlemek amaciyla kullanilan bir
tarama aracidir. STRONGKkids, subjektif klinik degerlendirme, yiiksek hastalik riski, besin
alimi1 ve agirlik kayb1 olmak iizere dort kisimda degerlendirilmektedir. Tarama aracindaki ilk
iki soru hastanin doktoruna veya ¢ocuk servisinde bulunan baghemsireye, diger iki soru ise
hastanin refakatgisine sorulmustur. Sorulara verilen cevaplara gore elde edilen puanlardan 4-5
puan alan ¢ocuklar yiiksek malniitrisyon riski, 1-3 puan alan ¢ocuklar orta malniitrisyon riski,
0 puan alan ¢ocuklar ise diisiik malniitrisyon riskine sahip seklinde degerlendirilmistir.'? Ancak,
calismada yiiksek malniitrisyon riski grubunda bulunan pediatrik hasta sayisinin ¢ok az olmasi
nedeniyle (%2.0), yiiksek ve orta malniitrisyon riskine sahip cocuklar tek bir grupta
birlestirilmis ve tlim istatistiksel analizler iki grup tizerinden (yliksek/orta malniitrisyon riski:
%41.1; diisik malniitrisyon riski: %58.9) yapilmistir.

24 Saatlik Geriye Doniik Besin Tiiketim Kaydi

Cocuklarin besin alim1 ve beslenme durumunun degerlendirilmesi amaciyla hastaneye
yatistan en erken 24 saat sonra, cocuklarin kendisi, ebeveynleri veya refakatgileri yardimiyla
24 saatlik geriye doniik besin tiiketimleri sorgulanmistir. Hastanelerde sunulan yemeklerin
standart tariflerine hastanede ¢alisan diyetisyen araciligiyla ulasilmis ve tiiketilen besinlerin
enerji ve besin 0gesi igeriginin hesaplanmasi i¢in Beslenme Bilgi Sistemleri Paket Programi
7.0 (BeBiS 7.0) kullanilmustir.!3 Tiiketilen besinlerin olgiilerinin kaydedilmesinde ise “Yemek
ve Besin Fotograf Katalogu Olgii ve Miktarlar” kitabindan faydalanilmistir.'4

Antropometrik Ol¢iimler

Caligmada katilimeilarin viicut agirligi, boy uzunlugu ve UOKC gibi antropometrik
Olgtimleri arastirmaci tarafindan usuliine uygun sekilde alinmistir. Viicut agirligi 6l¢iimiinde
cesitli tartilar (bebek tartisi, dijital tart1) kullanilmistir. Viicut agirligi 6lgiimii bos mesane ile,
en az sekiz saatlik aclik sonrasi, ayakkabisiz ve hafif giysilerle gergeklestirilmistir. Iki yasindan
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kiigiik cocuk ve bebekler, bebek bezi ¢ikarilmis bir sekilde 0-20 kg + 5 g hassasiyette bebek
tartist (ADE-M10618, Almanya) ile tartilmis; bebek bezinin g¢ikarilmasi miimkiin olmayan
durumlarda ise tart1 isleminden once bebek bezinin temiz olmasma dzen gdsterilmistir. iki
yasindan biiyiik ¢ocuklar ise dijital tart1 ile tartilmistir. Viicut agirlig 6l¢iimii sirasinda ¢cocuk
Ol¢timiin alinmasina engel olduysa, dnce ebeveyn veya refakatgi tartinin lizerine ince giysilerle
ve ayakkabisiz ¢ikarilmistir. Ebeveyn veya refakatcinin viicut agirligr kaydedildikten sonra
tartidan indirilmis ve kucaga ¢ocugu alarak tartrya ¢ikmasi istenmistir. Aradaki agirlik farki,
cocugun viicut agirligi olarak kabul edilmistir. Boy uzunlugu 6l¢timii ilk iki yasta yatarak, daha
bliyiik ¢cocuklarda ayakta yapilmis; yatarak 6l¢iimde 10-80 cm + 1 mm hassasiyette bebek boy
olcer (Holtain-98.705, Ingiltere), ayaktaki 6lciimde ise 0.1 cm hassasiyetli esnemeyen meziir
kullanilmistir. Bir-iki yas arasi ¢ocuklarda boy dl¢limii aragtirmaci ve bir hemsire olmak {izere
iki kisi ile yapilmistir. Kisilerden biri bebegi tartinin tizerine diiz bir sekilde yerlestirip bebegin
basini tart1 aletinin bas kismina gelecek sekilde ayarlamistir. Diger kisi ise bebegin dizlerini
diiz bir sekilde tutup hareket edebilen skalayr topuklarina getirerek boy Olglimii
tamamlanmustir. Iki yasin iizerinde olup bagimsiz bir sekilde ayakta durabilen gocuklarda ise
boy uzunlugu 6l¢iimii yine arastirmaci tarafindan yapilmistir. Boy uzunlugu 6l¢iimii sirasinda
cocugun ayakkabisiz olarak ayakta durmasi ve duvara dik bir sekilde yaslanmasi saglanmstir.
Bas Frankfurt diizleminde olacak sekilde konumlandirilmis; omuzlar, baldirlar ve topuklar
duvara temas ettirilmis ve ¢ocugun diiz bir sekilde karsiya bakmasi istenmistir. Duvara
sabitlenmis esnemeyen mezura kullanilarak basin denk geldigi deger kaydedilmis ve boy
uzunlugu 6l¢iimii tamamlanmustir. Benzer sekilde UOKC 6lciimii igin 0.1 cm hassasiyetli
esnemeyen mezura kullanilmistir. UOKC, iist kolun tam orta noktasindan &l¢iilmiisiir.
UOKC’nin orta noktasini belirlemek igin kol 90 derecelik bir ag1ya getirilmistir. Orta nokta,
omuzda akromiyon ¢ikint1 ile dirsekte olekranon ¢ikint1 arasi mesafenin 6lgiilmesi ve tam
ortasinin isaretlenmesi ile belirlenmistir. Daha sonra ¢ocugun ayakta dik pozisyonda durmasi
ve kolunu serbest olarak asagiya birakmasi istenmis ve belirlenen orta noktadan 6l¢iim
alinmistir. Cocuklarin biiylime ve gelismelerinin degerlendirilmesi amaciyla viicut agirhigi, boy
uzunlugu, BKI degerleri ve UOKC &lciimlerine iliskin veriler 1-5 yas aras1 i¢gin WHO
Anthro,'>16 5 yas ve iistii i¢in ise WHO AnthroPlus!”!® yazilim programina girilmistir.

Verilerin Istatistiksel Olarak Degerlendirilmesi

Calismada elde edilen 6rneklem biiyiikliigiiniin yeterliligini degerlendirmek amaciyla
G*Power 3.1 programi kullanilarak post-hoc gii¢ analizi gergeklestirilmistir. iki bagimsiz grup
arasindaki karsilastirmalar temel alinarak, orta diizey etki biiyiikliigii (Cohen’s d=0.50), %5
anlamlilik diizeyi (0=0.05) esas alindiginda, caligmanin istatistiksel giicii %91.4 olarak
hesaplanmistir. Bu sonug, mevcut 6rneklem biiyiikliigiiniin orta diizeydeki grup farkliliklarini
saptamak i¢in yeterli oldugunu gostermektedir.

Calisma verilerinin istatistiksel analizinde Statistical Package for Social Sciences
(SPSS) 26.0 programi kullanilmistir. Calismaya katilan pediatrik hastalarin sosyo-demografik
ozellikleri, malniitrisyon risk durumlar1i gibi kategorik degiskenler frekans analiziyle
belirlenmis; besin tiiketim durumlari, antropometrik 6l¢itimler ve dlgekten aldiklar1 puanlara ait
tanimlayici istatistikler ise ortalama, standart sapma, medyan, alt ve iist deger seklinde
verilmistir.  Verilerin normal dagilima uygunlugu Shapiro-Wilk testi kullanilarak
degerlendirilmistir. Normal dagilim gosteren degiskenler ortalama+standart sapma, normal
dagilim gostermeyen degiskenler medyan (alt-list) ve sira ortalamasi seklinde sunulmustur.
Kategorik degiskenler arasindaki iliskilerin degerlendirilmesinde Pearson ve Fisher’s Exact ki-
kare testi kullanilmistir. Nicel degiskenlerin iki bagimsiz grup arasinda karsilastirilmasinda
normal dagilimin saglandig1 durumlarda bagimsiz 6rneklem t-testi, saglanamadigi durumlarda
ise Mann-Whitney U testi kullanilmistir. Malniitrisyon riski ile yas, cinsiyet, sosyoekonomik
durum, protein alimi, BKI, giinliik 6giin sayis1, hastanede yatis siiresi ve hastanede sunulan
yemekleri tiikketim durumu arasindaki iliskiyi degerlendirmek amaciyla lojistik regresyon
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analizi yapilmistir. Tek degiskenli analizde malniitrisyon riski ile anlamli bulunan degiskenler
kullanilarak ¢ok degiskenli (multivariable) model olusturulmus ve bagimsiz degiskenlerin
etkisi birlikte incelenmistir. Ayrica baz1 degiskenler, ¢oklu dogrusallik (multicollinearity)
nedeniyle ¢ok degiskenli modele dahil edilmemistir. p<0.05 degeri istatistiksel olarak anlamli
kabul edilmistir.

Bulgular

Calisma, %44.4°1 erkek, %55.6’s1 kadin olmak iizere (medyan yas: 4 yil; 1-12) toplam
151 pediatrik hasta ile ytrtitiilmiistiir. STRONGKkids puanlamasina gore ¢ocuklarin %41.1°inin
yliksek/orta malniitrisyon riski, %58.9’unun ise diisiik malniitrisyon riskine sahip oldugu
bulunmustur. Cocuklarin yas gruplarima goére STRONGkids puanlar1 arasinda istatistiksel
olarak anlamli bir fark bulunmamaistir (p>0.05) (Tablo 1).

Tablo 1. Katilimcilarin STRONGkids smiflamasina gore dagilimi ile yas gruplarma gore
STRONGEkids puanlarinin karsilastirilmasi (s=151)

STRONGKids s %
Yiiksek/Orta risk 62 41.1
Diisiik risk 89 58.9
STRONGKids puan S M (alt-iist) SO P
5 yas alt1 77 0 (0.00-5.00) 78.21
Yas Grubu 0.475
5 yas ve istii 74 0 (0.00-4.00) 73.70

p: Mann-Whitney U testi, M: Medyan, SO: Stra Ortalamasi

Tablo 2°de ¢alismaya dahil edilen katilimcilarin demografik 6zelliklerinin malniitrisyon
riskine gore karsilastirilmast gosterilmistir. Cocuklarin yasi, baba yasi, baba egitim diizeyi,
hastanede yatis siiresi ve son bir yilda hastalanma sayisi ile malniitrisyon risk gruplari arasinda
istatistiksel olarak anlamli bir fark bulunmamistir (p>0.05). Buna karsin, malniitrisyon riski
disiik olan gruba kiyasla yiiksek/orta risk grubunda erkek g¢ocuklarin orani daha yiiksek
(%50.7); geliri gidere denk olan aile orani, ¢alisan ebeveyn orani ile lise/lisans egitim diizeyine
sahip anne orani daha diisiik bulunmustur (sirastyla %37.4, %29.8, %39.3 ve %35.1) (p<0.05).
Ayrica, yliksek/orta malniitrisyon riski grubunda anne yasinin daha diisiik oldugu belirlenmistir
(p<0.05). Bununla birlikte, malniitrisyon riski diisiik olan gruba kiyasla, akut gastroenterit
(AGE) ve kusma tanilar1 ile hastaneye yatirilan (%86.4), hastanede sunulan yemekleri
tilketemeyen (%77.3) ve glinliik tiiketilen 6giin sayis1 daha az olan ¢ocuklarda yiiksek/orta
malniitrisyon riskinin daha ytiksek oldugu goriilmiistiir (p<0.05).

Tablo 2. Katilimcilarin demografik 6zelliklerinin malniitrisyon riskine gore karsilastirilmasi
(s=151).

STRONGKids
Toplam Yiiksek/Orta risk Diisiik risk
P

(s=151) (s=62) (s=89)
Yas (yil) S % S % S %
<5 yas 77 51.0 34 44.2 43 55.8

0.430*

>5 yas 74 49.0 28 37.8 46 62.2
Cinsiyet s % s % s % 0.031%
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Erkek 67 44.4 34 50.7 33 493
Kadmn 84 55.6 28 333 56 66.7
Ailenin gelir durumu S % s % s %
Gelir giderden az 20 13.2 13 65.0 7 35.0 0.019*
Gelir gider denk 131 86.8 49 37.4 82 62.6
Anne yasi M (alt-iist) M (alt-iist) SO M (alt-iist) SO
0.030**
33 (20-47) 31 (20-41) 66.80 33(23-47) 8241
Anne egitim diizeyi s % s % s %
Okur-yazar degil 1 0.7 0 0.0 1 100.0
) 0.009*
Ilkokul/ortaokul 36 23.8 22 61.1 14 38.9
Lise/lisans 114 75.7 40 35.1 74 64.9
Anne ¢calisma durumu s % s % J %
Calisan 57 37.7 17 29.8 40 70.2 0.029*
Caligmayan 94 62.3 45 479 49 52.1
Baba yas1 M (alt-iist) M (alt-iist) SO M (alt-iist) SO
0.455%*
36 (25-52) 36 (25-52) 72.82  36(27-49)  78.21
Baba egitim diizeyi J % s % s %
Okur-yazar degil 9 6.0 4 44 .4 5 55.6
. 0.129*
Ilkokul/ortaokul 32 21.2 18 56.3 14 43.7
Lise/lisans 110 72.8 40 36.4 70 63.6
Baba calisma durumu S % s % s %
Calisan 145 96.0 57 39.3 88 60.7 0.043*
Caligmayan 6 4.0 5 83.3 1 16.7
Tam J % s % s %
AGE ve Kusma 59 39.1 51 86.4 8 13.6
0.000*
ASYE 46 30.5 6 13.0 40 87.0
Yiksek Ates 17 11.3 3 17.6 14 82.4

Tablo 2. Katilimcilarin demografik 6zelliklerinin malniitrisyon riskine gore karsilastirilmasi
(s=151). (Devam)

Tam s % s % s %

Diger (IYE, USYE,

Tonsillit, vb.) 29 19.2 2 6.9 27 93.1

Hastanede yatis siiresi M (alt-iist) M (alt-iist) SO M (alt-iist) SO

0.189**

2 (1-5) 2 (1-5) 81.07 1(1-4) 72.47

Son 1 yilda hastalanma M (alt-iist) M (alt-iis) SO M (alt-iist)y SO

sayisi 0.553**
2 (0-5) 2 (0-5) 73.67 2 (1-4) 77.62
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Hastanede sunulan

yemegi tiiketebilme J % s % s %
durumu
Hepsini tiiketiyor 31 20.5 3 9.7 28 90.3 0.000
Birazin tiiketebiliyor 98 64.9 42 429 56 57.1
Tiiketemiyor 22 14.6 17 77.3 5 22.7
Toplam 6giin sayisi M (alt-iist) M (alt-iist) SO M (alt-iist) SO
0.046**
3 (2-6) 3 (1-6) 69.19 3 (3-6) 80.74

* Ki-kare testi, ** Mann-Whitney U testi, M: Medyan, SO: Sira Ortalamasi), AGE: Akut Gastroenterit, ASYE: Alt
Solunum Yolu Enfeksiyonu, IYE: Idrar Yolu Enfeksiyonu, USYE: Ust Solunum Yolu Enfeksiyonu

Katilimcilarin enerji ve makro besin 6gesi alimlarinin yas gruplari ve malniitrisyon
riskine gore karsilagtirilmasi Tablo 3’te gosterilmistir. Malniitrisyon riski diisiik olan gruba
kiyasla, yiiksek/orta malniitrisyon riskine sahip bes yas alti ¢ocuklarda enerji (374.19+174.60
kkal), protein (medyan: 13.02; 2.11-35.81 g), karbonhidrat (37.68+22.67 g) ve yag (15.28+7.54
g) aliminin daha diisiik oldugu saptanmistir (p<<0.05). Benzer sekilde, yiiksek/orta malniitrisyon
riskine sahip bes yas ve iistli cocuklarda malniitrisyon riski diisiik olan gruba kiyasla enerji
(medyan: 474.33; 103.49-1456.19 kkal), protein (21.00+14.83 g), karbonhidrat (59.48+35.56
g) ve yag (medyan: 19.00; 0.93-63.55 g) aliminin daha diisiik oldugu bulunmustur (p<0.05).
Her iki yas grubunda, enerjinin protein ve yagdan gelen oranlar1 malniitrisyon risk gruplari
acisindan istatistiksel olarak anlamli farklilik gostermezken (p>0.05); yiiksek/orta malniitrisyon
riskine sahip bes yas ve istli ¢cocuklarda enerjinin karbonhidrattan gelen oraninin diisiik
malniitrisyon riskine sahip ¢ocuklara kiyasla daha yiiksek oldugu belirlenmistir (p<0.05).

Katilimcilarin antropometrik dlglimlerinin yas gruplar: ve malniitrisyon risklerine gore
karsilagtirilmasi Tablo 4’te belirtilmistir. Bes yas alt1 ¢ocuklarda boy uzunlugu (cm) agisindan
malniitrisyon risk gruplari arasinda istatistiksel olarak anlamli bir fark bulunmamaistir (p>0.05).
Yiiksek/orta risk grubundaki ¢ocuklarn viicut agirlig: (kg), BKI (kg/m2) degerleri ve UOKC
(cm) 6l¢timleri, diisiik risk grubundaki ¢ocuklara kiyasla daha diisiik bulunmustur (p<0.05).

Bes yas ve istii ¢ocuklarda viicut agirligt (kg) ve boy uzunlugu (cm) agisindan
malniitrisyon risk gruplar1 arasinda istatistiksel olarak anlamli bir fark bulunmazken (p>0.05);
yiiksek malniitrisyon riski grubundaki cocuklarin BKI (kg/m2) degerlerinin, diisiik
malniitrisyon riski grubundaki ¢ocuklara kiyasla daha diisiik oldugu belirlenmistir (p<0.05).

Malniitrisyon riski ile yas, cinsiyet, sosyoekonomik durum, protein alimi, BKI, giinliik
0glin sayisi, hastanede yatis siiresi ve hastanede sunulan yemekleri tiikketebilme durumu
arasindaki iligkiyi degerlendiren lojistik regresyon analizleri Tablo 5’te gosterilmistir.

Model 1°de, cinsiyet, sosyoekonomik durum, protein alimi, BKI, giinliik 6giin say1s1 ve
hastanede sunulan yemeklerin tiikketim durumu ile malniitrisyon riski arasinda istatistiksel
olarak anlamli bir iligki saptanmistir (p<0.05). Ancak, ¢ok degiskenli modelde, cinsiyet,
sosyoekonomik durum ve giinliik 6giin say1sinin malniitrisyon riski ile bagimsiz olarak iliskili
olmadig1 (p>0.05); yas, protein alim, BKI ve hastanede sunulan yemeklerin tiiketim
durumunun ise malniitrisyon riski ile bagimsiz olarak iligkili oldugu bulunmustur (p<0.05).
Buna gore, yasin her bir y1l artmasiin malniitrisyon riskini %36 artirdig1 (OR=1.361, p=0.006),
protein alimindaki her bir g artis ile BKI (kg/m2)’deki her bir birim artisin malniitrisyon riskini
sirastyla %10.6 (OR=0.894, p=0.000) ve %27.8 (OR=0.722, p=0.020) oraninda azalttig1
gorlilmiistiir. Ayrica, hastane yemeklerini tilketemeyen ¢ocuklarda malniitrisyon riskinin 23.8
kat arttig1 bulunmustur (OR=23.757, p=0.003).
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Tablo 3. Katilimcilarin enerji ve makro besin dgesi alimlarinin yas gruplari ve malniitrisyon
risklerine gore karsilagtirilmasi (s=151).

Malniitrisyon riski s X £SS M (alt-iist) SO P
Yiiksek/Ortarisk 34 374.19+174.60
Enerji (kkal) 0.000*
Diisiik risk 43 700.51+183.52
Yiiksek/Orta risk 34 13.02 (2.11-35.81) 21.93
Protein (g) 0.000**
Diisiik risk 43 31.10 (15.48-55.32)  52.50
Yiiksek/Ortarisk 34 14.50 (5.00-41.00) 33.53
Protein (%) 0.056**
Diisiik risk 43 18.00 (12.00-27.00)  43.33
5 Yiiksek/Ortarisk 34 15.28+7.54
yas Yag (g) 0.000*
altx Diistik risk 43 29.774+10.36
Yiiksek/Ortarisk 34 39.94411.20
Yag (%) 0.196*
Diistik risk 43 37.04+7.19
Yiiksek/Ortarisk 34  37.68+22.67
Karbonhidrat (g) 0.000*
Diisiik risk 43 76.28+22.12
Karbonhidrat Yiiksek/Ortarisk 34 44.00 (4.00-67.00) 39.07 0,980+
(%) Diisiik risk 43 44.00 (23.00-62.00)  38.94
Yiiksek/Orta risk 28 474.33 (103.49-1456.19) 25.68
Enerji (kkal) 0.000%*
Diisiik risk 46 769.58 (255.19-1345.00) 44.70
Yiiksek/Ortarisk 28  21.00+14.83
Protein (g) 0.000*
Diistik risk 46  33.974+14.00
Yiiksek/Orta risk 28 16.00 (8.00-35.00) 31.46
5 Protein (%) 0.056**
yas Diisiik risk 46 18.50 (10.00-32.00)  41.17
ve Yiiksek/Orta risk 28 19.00 (0.93-63.55) 26.30
ustii Yag (g) 0.000%*
Diistik risk 46 27.93 (3.45-68.56) 44.32
Yiiksek/Ortarisk 28  31.46%+11.54
Yag (%) 0.227*
Diisiik risk 46  34.39+46.54
Yiiksek/Ortarisk 28  59.484+35.56
Karbonhidrat (g) 0.002*
Diisiik risk 46  83.98+28.54
Karbonhidrat Yiiksek/Orta risk 28 52.50 (22.00-84.00)  43.80 0,049+
(%) Diisiik risk 46 46.00 (33.00-77.00)  33.66

* Bagimsiz orneklem t-testi, ** Mann-Whitney U testi, X: Ortalama, SS: Standart sapma, M: Medyan, SO: Sira

Ortalamasi.
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Tablo 4. Katilimeilarin antropometrik dl¢iimlerinin yas gruplari ve malniitrisyon risklerine gore
karsilastirilmasi (s=151).

Antropometrik

Malniitrisyon
Olciimler riski
S X £SS M (alt-iist) SO P
Viicut agirlig1 Yiksek/Ortarisk 34 12.3+32.15 0.000%
(kg) Diisiik risk 43 14.4482.60
Boy uzunluga  YikseK/Ortarisk 34 92.00 (75.00-103.00)  34.40 oo
5 yas (cm) Diisiik risk 43 95.00 (107.00-0.77)  42.64
alt . Yiiksek/Orta risk 34 15.25 (13.00-18.60)  28.97
BKI (keg/m?) 0.000%*
Disiik risk 43 16.60 (14.30-19.30)  46.93
] Yiiksek/Orta risk 34 14.00 (11.50-15.50)  27.50
UOKC (cm) 0.000%*
Disiik risk 43 15.00 (13.00-16.00)  48.09
Vieutagihg  Yiksek/Ortarisk 28 24.40 (15.00-44.50)  36.86 o ares
(kg) Disiik risk 46 23.10 (15.00-69.50)  37.89
5 Vy:s Boy uzunlugu  Yiksek/Ortarisk 28 123.00 (100.00-162.00) 41.14 5o
iistii (cm) Disiik risk 46 119.00 (103.00-162.00)  35.28
. Yiiksek/Orta risk 28 15.70 (12.20-22.80)  30.52
BKI (keg/m?) 0.029%*
Disiik risk 46 16.55 (13.70-27.00)  41.75

* Bagimsiz drneklem t-testi, ** Mann-Whitney U testi. X: Ortalama, SS: Standart sapma, M: Medyan, SO: Sira
Ortalamasi, BKI: Beden Kiitle Indeksi
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Tablo 5. Katilimcilarin malniitrisyon riski ile iligkili olabilecek faktorlerin lojistik regresyon analizi.

Diizeltilmemis

Malniitrisyon Risk® B SH or %95 GA p B SH Dﬁlgtlilmi5 %95 GA p
Hastanede Yatis Siiresi 0.255 0.208 1.290 0.858-1.939  0.221 - - - - -
Yas (yil) -0.047 0.063 0.954 0.843-1.080  0.455 0.308 0.113 1.361 1.091-1.697 0.006*
Cinsiyet
Kadin 1.00 (Ref) 1.00 (Ref)

Erkek 0.723 0.337 2.061 1.065-3.986  0.032* 0.222 0.468 1.248 0.499-3.125 0.635
Sosyoekonomik Durum

Gelir gidere denk 1.00 (Ref) 1.00 (Ref)

Gelir giderden diisiik 1.134 0.502 3.108 1.161-8.319  0.024* 1.295 0.684 3.649 0.955-13.939 0.058
Protein Alimi (g) -0.104 0.018 0.901 0.870-0.934  0.000* -0.112 0.022 0.894 0.856-0.934 0.000*
BKIi (kg/m?) -0.391 0.110 0.676 0.545-0.838  0.000* -0.325 0.140 0.722 0.549-0.950 0.020*
Giinliik Ogiin Sayis1 -0.673 0.265 0.510 0.304-0.857 0.011* 0.192 0.386 1.212 0.568-2.583 0.619
Hastanede Sunulan Yemekleri

Tiiketebilme Durumu

Hepsini tiiketiyor 1.00 (Ref) 1.00 (Ref)

Birazim tiiketebiliyor 1.946 0.641 7.000 1.993-24.581 0.002* 1.545 0.811 4.686 0.955-22.989 0.057
Tiiketemiyor 3.457 0.792 31.733 6.715-149.966 0.000* 3.168 1.075 23.757 2.889-195.376  0.003*

. Diistik malniitrisyon riski (referans), Model 1: Diizeltilmemis OR, Model 2: Diizeltilmis OR, SH: Standart hata, OR: odds ratio, GA: Giiven aralig, BKI: Beden kiitle indeksi,

Ref: Referans.
Nagelkerke R’ = 0.562

Hosmer-Lemeshow p = 0.066
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Tartisma

Bu calisma, hastanede yatan pediatrik hastalarda STRONGkids tarama araci ile
malniitrisyon riskinin belirlenmesi, malniitrisyon riski ile beslenme durumu ve antropometrik
Ol¢limler arasindaki iliskinin degerlendirilmesi ve malniitrisyon riski ile iligkili olabilecek diger
faktorlerin incelenmesi amaciyla planlanip, 151 pediatrik hasta (medyan yas: 4 yil; 1-12) ile
ylritilmistiir.

Calismaya dahil edilen ¢ocuklarin toplam %41.1°inin STRONGkids tarama aracina
gore yiiksek ve orta malniitrisyon riskine sahip oldugu saptanmis, ancak yalniz %2’sinde (s=3)
yuksek malniitrisyon riski oldugu belirlenmistir (Tablo 1). Tiirkiye’de yaslar1 0-18 ay arasinda
degisen 350 pediatrik hasta tizerinde ytiriitiilen bir ¢alismada, malniitrisyon riski STRONGkids
tarama araci ile degerlendirilmis ve ¢ocuklarin %37.7 sinin yiiksek malniitrisyon riskine sahip
oldugu bulunmustur.!® Benzer sekilde Tiirkiye’de 200 pediatrik hasta (ortalama 5.24+4.7 yas)
tizerinde yapilmis bir ¢alismada, STRONGkids’e goére cocuklarin %55’inin yiiksek/orta
malniitrisyon riskine sahip oldugu belirtilmistir.2’ Farkli iilkelerde (italya, Avustralya, Belgika,
Kanada, Birlesik Krallik, Amerika Birlesik Devletleri, vb.) yaslar1 0-18 yil arasinda degisen
pediatrik hastalarin dahil edildigi caligsmalar1 i¢eren bir sistematik derlemede ise, malniitrisyon
riski c¢esitli tarama araglart (NRS, STAMP, PYMS, STRONGkids, vb.) kullanilarak
degerlendirilmis ve yiiksek/orta malniitrisyon riskinin %0.1 ile %60.8 arasinda degistigi
bildirilmistir.?! Yapilan diger calismalarla karsilastirildiginda, bu calismadaki hastalarin
malniitrisyon risk oranlarmin farklilik gosterdigi goriilmektedir.

Bu caligmada bes yas altt ve bes yas ve listli ¢ocuklar arasinda beslenme durumu
yoniinden bir farklilik bulunmazken, ¢alismada malniitrisyon riski ile bagimsiz olarak iliskili
olabilecek faktorler incelendiginde yastaki her bir yil artisin, malniitrisyon riskini 1.36 kat
artirdig1 (OR=1.361, p=0.006) saptanmustir (Tablo 5). Bu bulgulara benzer sekilde, Orugoglu
ve ark.’in!® ¢alismasinda (s=350) bes yas ve lizeri pediatrik hastalarda yiiksek malniitrisyon
riskinin daha fazla oldugu bulunmustur. Buna karsin Spagnuolo ve ark.’1in?? yaslar1 ortalamasi
6.5+4.5 yas olan 144 pediatrik hastayr dahil ettikleri ¢aligmasinda, malniitrisyon gelisme
olasiliginin bes yas alt1 cocuklarda 2.7 kat (OR=2.708; p=0.024) daha fazla oldugu goriilmiistiir.
Malniitrisyon riskinin bes yas alti ¢ocuklarda daha yiiksek oldugu, literatiirde cesitli
calismalarla ortaya konmustur.>?* Ayrica, 1-5 yas arasinda enerji ve besin 6gesi gereksiniminin
artmasma karsilik, gereksinimi karsilama oraniin cesitli nedenlerle azalmasi, beslenme
yetersizligi riskini daha kritik boyutlara tasiyabilir.

Calismada malniitrisyon riski ile cinsiyetler arasindaki farkliliklar incelenmis ve
calismaya dahil edilen erkek hastalarda yiiksek/orta malniitrisyon riskinin (%50.7) kadin
hastalardan daha fazla oldugu belirlenmistir (%33.3) (p<0.05) (Tablo 2). Benzer bulgular,
¢esitli calismalarla desteklenmektedir. Ornegin, Mahfouz ve ark.’in?? kirsal kesimdeki evlerde
yasayan 2-5 yas arast 497 okul 6ncesi ¢ocuklarin dahil edildigi ¢aligmasinda, bir malniitrisyon
tiiri olan ve beslenme yetersizligi sonucu gelisen bodurlugun (yasa gore boy uzunlugu -2 SD
alt1), erkek ¢ocuklarda daha yiiksek oldugu goriilmiistiir. Wamani ve ark.’in** ele aldig1 bir
meta-analizde, bes yas alt1 erkek ve kiz ¢ocuklarin sirastyla %46’s1 ve %36’sinin bodur oldugu
ortaya konmustur. Benzer sekilde Mahmudiono ve ark.,’in% 685 bes yas alt1 cocuk iizerinde
yiiriitiilen ¢aligmasinda, kiz ¢ocuklarda erkek ¢ocuklara gore biiyiime geriligi olasiliginin daha
diisiik oldugu bildirilmistir (OR=0.612).

Malniitrisyonun gelismesine ¢esitli nedenler katki saglamaktadir. Bu nedenlere basta
yetersiz enerji ve besin 6gesi alimi olmak lizere, diyare, enfeksiyonlar, kanser gibi g¢esitli
hastaliklarin varligi, ebeveynlerin beslenme hakkinda yetersiz bilgiye sahip olmasi, diisiik
egitim diizeyi, diisiik sosyoekonomik durum gibi drnek verilebilir.?® Ek olarak, hastanede yatan
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hastalarda mevcut malniitrisyon, hastanede yatis siiresinin uzamasi ve istahsizliga bagh
hastanede sunulan yemekleri tilketememe gibi nedenlere bagl olarak kétiilestirebilir.®!
Yapilan bu ¢alismada, yiiksek/orta malniitrisyon risk grubunda yer alan ¢ocuklarin annelerinin
yasinin daha diisik oldugu (medyan: 31 yil; 20-41), diisik malniitrisyon riskine sahip
cocuklarin ise annelerinin egitim diizeyinin ve ¢alisan ebeveyn sayisinin daha yiiksek;
sosyoekonomik durumlarmin ise daha iyi oldugu saptanmistir (p<<0.05) (Tablo 2). Bu sonuglar
ile ilgili olarak literatiirdeki bulgular gesitlilik gdstermektedir. Ornegin, bu ¢alisma bulgulari ile
benzer sekilde Mahfouz ve ark.’1n?? ¢alismasinda, giinliik hayatlarina devam eden ve biiylime
geriligi olan 2-5 yas aras1 okul Oncesi ¢ocuklarin (s=497) ebeveynlerinin egitim diizeyi ve
sosyoekonomik durumu, biiyiime geriligi olmayan c¢ocuklarin ebeveynlerine kiyasla daha
diisitk bulunmus; bu calismadan farkli olarak ebeveynlerin ¢aligma durumlarinin gruplar
arasinda istatistiksel olarak anlamli farklilik gostermedigi bildirilmistir (p>0.05). Benzer
sekilde, Kabukcu ve ark.,’in?¢ yaslari medyan1 52.0 ay olan 501 pediatrik hasta iizerinde
yliriitmiis oldugu ¢alismada, akut malniitrisyona sahip ¢ocuklarin annelerinin egitim diizeyinin
ilk ve ortadgretim seviyesinde oldugu bildirilmis; ancak bu ¢alisma sonuglarindan farkli olarak
baba egitim diizeyi ve ailenin sosyoekonomik durumu ile malniitrisyon tiirleri (akut vs. kronik)
arasinda istatistiksel olarak anlamli bir fark olmadigi bulunmustur (p>0.05). Bes yas alt1 576
pediatrik hasta tlizerinde yiiriitiilen bir bagka ¢alismada da anne yasi, anne egitim diizeyi ve
ailenin gelir durumunun malniitrisyon riski ile iliskili oldugu belirlenmistir.?’

Bu c¢alismada, pediatrik hastalarin hastanede kalig siireleri (medyan: 2 giin; 1-5) ile
malniitrisyon risk gruplar1 arasinda istatistiksel olarak anlamli bir fark bulunmamistir (p>0.05)
(Tablo 2). Elde edilen bulgular, literatiirdeki baz1 ¢alisma bulgulariyla uyumlu iken,11,26,28
bazilariyla uyum gostermemektedir.!®?%?° Nitekim, ¢esitli ¢alismalarda yiiksek/orta
malniitrisyon riski grubunda yer alan pediatrik hastalarin, diisiik risk grubuna kiyasla daha uzun
siire hastanede kaldigini (>6 giin) gosterilmektedir.!*?*?° Bu calisma ile literatiirdeki diger
caligmalar arasindaki farkliliklarm, hasta gruplarinin tanilarindan kaynaklanabilecegi
diisiiniilmektedir. Ornegin bu ¢alismadaki ¢ocuklarin %39.1°i AGE ve kusma, %30.5’i ise alt
solunum yolu enfeksiyonu tanisi ile hastaneye yatirilmistir. Buna kargin, diger ¢aligmalarda
cocuklarin kanser, yanik, kistik fibrozis ve solunum yetmezIligi gibi istah1 ve besin alimim
dogrudan etkileyen hastaliklara daha sik sahip oldugu goriilmektedir.

Malniitrisyonun temel nedenlerinden biri, yetersiz besin tiiketimine bagl olarak enerji
ve besin 6gesi alimindaki yetersizliklerdir. Yapilan bu ¢aligmada, her iki yas grubunda (<5 yas
ve >5 yas) yiiksek/orta malniitrisyon riskine sahip ¢cocuklarin, diisiik risk grubundaki ¢ocuklara
kiyasla enerji (kkal), protein (g), karbonhidrat (g) ve yag (g) alimlar1 daha diisiik bulunmustur
(p<0.05) (Tablo 3). Mahfouz ve ark.’in?? giinliik hayatlarma devam eden 2-5 yas aras1 497
cocuk lizerinde yliriitmiis oldugu calismada, ¢ocuklar yas gruplarina gore 2-3 yas ve 4-5 yas
seklinde iki gruba ayrilmistir. Her iki yas grubundaki bodur ¢ocuklarin enerji alimi, bodur
olmayanlara kiyasla daha diisiik bulunmustur. Ayrica ¢alismada, 4-5 yas grubundaki bodur
cocuklarin, bodur olmayanlara kiyasla daha diisiik protein ve karbonhidrat aldiklari
gozlemlenmistir. Banglades’te kentsel bir bolgede yasayan bes yas alt1 cocuklarin (s=324) dahil
edildigi bir bagka ¢aligmada, biiyiime geriligi olan ¢ocuklarin, biiyiime ve gelismesi yagina gore
normal olan ¢ocuklara kiyasla beslenme ile enerji, protein, karbonhidrat ve yag aliminin daha
diisiik oldugu saptanmustir.’® Rahayu ve ark.’m?!' 6-59 ay aras1 96 pediatrik hastay1 dahil ettigi
caligmasinda ise gereksinimin altinda enerji alimmin biiylime geriligi riskini 9.13 kat artirdig1
saptamistir.

Proteinler, pediatrik popiilasyonda biiylime ve gelisme siireclerinde kritik rol oynayan
besin 0geleri olmakla birlikte, yetersiz protein alimi, protein-enerji malniitrisyonu, anemi,
immiin disfonksiyon gibi hastaliklarla iligkilidir.>> Mahfouz ve ark.’in?* giinliik hayatlarina
devam eden 2-5 yas aras1 497 okul 6ncesi ¢cocuklarin dahil edildigi ¢alismasinda, protein igin
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onerilen giinliik alim miktarini karsilayan ve karsilayamayan ¢ocuklarda biiylime geriligi riski
incelenmistir. Buna gore, protein ic¢in Onerilen giinliik alim miktarin1 karsilayamayan
cocuklarda biiyiime geriligi riski, giinliik alim miktarinm1 karsilayan ¢ocuklara kiyasla 2.26 kat
daha fazla bulunmustur. Benzer sekilde bu ¢aligmada, malniitrisyon riski ile protein alimi
arasindaki iliski ¢ok degiskenli lojistik regresyon analizi ile degerlendirilmis ve pediatrik
hastalarda protein alimindaki her 1 gramlik artigin malniitrisyon riskini %10.6 oraninda azalttig1
saptanmistir (OR=0.894, p=0.000) (Tablo 5). Ayrica ¢alismada, hastanede sunulan yemeklerin
tiiketilememesinin, malniitrisyon riskini yaklasik 23.8 kat artirdigi (OR=23.757, p=0.003)
bulunmustur (Tablo 5). Bu bulgular, Saengnipanthkul ve ark.’in* bulgular ile paralellik
gostermis; 1 ay-18 yas aras1 817 pediatrik hastanin yer aldigi c¢alismada hastanede kalis
stiresince besin alimindaki azalmanin, hastane malniitrisyonu gelisme olasiligin1 2.26 kat
artirdig1 bulunmustur. Yaslar1 6-59 ay arasi1 degisen saglikli ve hasta ¢ocuklarda protein alimi
ve diyet cesitliligi ile biiyiime geriligi arasindaki iliskilerin incelendigi caligsmalar1 igeren bir
sistematik derlemede ise, bilylime geriligi olan ¢cocuklarin, biiyiime geriligi olmayanlara kiyasla
genel protein alimi ile kaliteli protein aliminin daha diisiik, diyetlerinin ise ¢esitlilik acisindan
yetersiz oldugu gosterilmistir.3* Literatiirde, pediatrik hastalarda yas gruplar1 ve malniitrisyon
riskine gore enerji ve besin 6gesi alimi ile hastanede sunulan yemeklerin tiiketim durumunu
karsilastiran ¢alisma sayisinin smirli oldugu goriilmektedir. Dolayisiyla, bu calismanin
bulgulari, cocuklarin hastanede yatis siiresince hastaliga bagli istahsizlik yasama olasiliklar
nedeniyle yetersiz enerji ve makro besin 6gesi aldiklarini gostermektedir. Bu sonuglar, pediatrik
hastalarda malniitrisyon riskini artirdigin1 gostermekte olup, mevcut literatlir verileriyle
uyumludur.

Biiytime geriligi, beslenme yetersizliginin dnemli bir sonucudur. Yetersiz beslenen
cocuklarin antropometrik Ol¢limlerinin saghkli yasitlarma gore daha diisiik oldugu
bildirilmektedir."! Bu calismada, viicut agirligi, boy uzunlugu, BKI ve UOKC gibi
antropometrik 6l¢limler STRONGKkids risk gruplarina gore karsilastirilmistir. Her iki yas
grubunda, baz1 antropometrik Slgiimler ile malniitrisyon riski arasindaki anlamli farkliliklarin
yalnizca yiiksek/orta malniitrisyon riskine sahip pediatrik hastalarda bulundugu saptanmistir
(p<0.05) (Tablo 4). Ayrica ¢alismada, malniitrisyon riski ile BKI arasinda bagimsiz bir iliski
bulunmus; BKI’deki her bir birim artisin, malniitrisyon riskine kars1 %27.8 oraninda koruyucu
oldugu tespit edilmistir. (OR=0.722, p=0.020) (Tablo 5). Bu bulgular, yiiksek beslenme riski
tastyan ¢ocuklarda beslenme yetersizliginin daha yaygin oldugunu ortaya koymaktadir. Yaslar1
1 ay-17 yas aras1 degisen pediatrik hastalarin dahil edildigi iki prospektif calismada,
STRONGEkids’e gore yiiksek/orta malniitrisyon riski bulunan pediatrik hastalarin BKI
degerlerinin, diigiik risk grubundaki hastalardan daha diigiik oldugu gosterilmigtir.?>3¢
Spagnuolo ve ark.,’in?? yaslar1 ortalamas1 6.5+4.5 yas olan 144 pediatrik hasta iizerinde
yuriitmiis olduklar1 ¢alismada, katilimcilarin antropometrik Slgiimleri z-skorlar {izerinden
degerlendirilmistir. Buna gore, yiliksek malniitrisyon riskine sahip pediatrik hastalarin yasa gore
BKI z-skorlar1, orta ve diisiik risk grubuna kiyasla daha diisiik bulunmustur.

Bu ¢alismada, her iki yas grubunda boy uzunlugu ile malniitrisyon risk gruplar1 arasinda
anlamli bir fark saptanmamustir (p>0.05). Matak ve ark.?” (s=124 pediatrik hasta, medyan:
10.35 yas) ile Gongalves ve ark.,!! (s=188 pediatrik hasta, medyan: 4.6 yas) yiiriitmiis olduklar1
caligmalarinda, bu c¢alismanin bulgularini destekleyecek sekilde yasa gore boy z-skorlarmin
STRONGKkids risk gruplar1 arasinda herhangi bir farklilik gostermedigini belirtmistir. Bu
calismanin bulgularindan farkli olarak, Spagnuolo ve ark.’m?? yaslar1 ortalamasi 6.5+4.5 yas
olan 144 pediatrik hasta ile Durakbasa ve ark.’in®® yaglari medyani 59 ay olan 494 pediatrik
hastay1 dahil ettikleri ¢aligmada ise malniitrisyon riski yiiksek olan ¢ocuklarin yasa goére boy z-
skorlarinin, malniitrisyon riski diisiik olan ¢ocuklara kiyasla daha diistik oldugunu bildirmistir.
Bu caligmadaki bir diger 6nemli bulgu, yliksek/orta malniitrisyon riskine sahip bes yas alt1
¢ocuklarin, diisiik riske sahip cocuklara kiyasla UOKC 6lciimlerinin daha diisiik olmasidir
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(p<0.05) (Tablo 4). Chourdakis ve ark.’in* yaglari medyani1 4.7 y1l olan 2089 pediatrik hastay1
dahil ettikleri calismasinda, yiiksek malniitrisyon riskine sahip hastalarin UOKC &l¢iimlerinin
daha diisiik oldugu bildirilmistir. Benzer sekilde, Cao ve ark.’in® yaslar1 medyam 3.1 yas
(s=1325) ile Marginean ve ark.’in*¢ yaslari medyani 5.2 yas (s=271) olan pediatrik hastalarda,
yiiksek/orta malniitrisyon riskine sahip olan grubun daha diisiik UOKC &l¢iimleri bulundugunu
belirtmistir. Sonug¢ olarak bu caligmanin bulgulari, baz1 ¢alismalarin sonuglariyla paralellik
gosterirken, bazi ¢aligmalarin bulgularindan farklilik gostermektedir. Bunun nedeninin, bu
calismadaki antropometrik Ol¢iimlerin z-skor degerleri iizerinden yorumlanmamasindan
kaynaklandig1 diistiniilmektedir.

Bu calismanin bazi smirliliklart bulunmaktadir. Calisma, KKTC Gazimagusa ilgesinde
bulunan devlet ve 0Ozel hastanelere yatis1 gergeklestirilen pediatrik hastalar {izerinde
yirtitiilmiistiir. Bu hastanelerdeki pediatrik hasta sayisinin ¢ok fazla olmamasi ve yatan
hastalarin tanilarindaki gesitliligin diisiik olmasi, ¢alismanin diisiik 6rneklem biiytlikligi ve
sinirli hasta grubuyla gerceklestirildigini gostermektedir. Ayrica bu g¢alismada, hastalarin
malniitrisyon risk durumlar1 hastaneye yatislarindan sonra degerlendirilmis; hastaneye yatis
aninda beslenme yetersizliginin mevcut olup olmadigr degerlendirilmemistir. Bu nedenle,
ozellikle uzun siire hastanede kalinmasi gereken durumlarda, beslenme yetersizliginin
kotiilesmesi ve buna bagli komplikasyonlarin dnlenebilmesi i¢in, 6zellikle hastaneye yatis
sirasinda beslenme yetersizligi olan veya bu riski tastyan ¢ocuklarm belirlenmesi biiyiik 6nem
tasimaktadir. Calismanin bir diger sinirlilig1 ise, beslenme durumunun 24 saatlik geriye doniik
besin tiiketim kaydi ile degerlendirilmis olmasidir. Bu yontem, besin alimindaki giinliik
degiskenligi yansitmakta yetersiz kalabileceginden, ¢alismada enerji ve besin dgesi alimina
iliskin sonuglar1 tam olarak temsil etmeyebilir. Dolayisiyla, ¢aligmalarda birden fazla ardisik
olmayan giine ait (iki hafta i¢i, bir hafta sonu) besin tiikketim kaydinin alinmasi veya besin
alimmin arastirmaci tarafindan gozlemlenerek kaydedilmesi, beslenme durumunun daha dogru
degerlendirilmesine olanak saglayacaktir.

Sonug¢

Bu caligmada yiiksek/orta malniitrisyon riskine sahip pediatrik hastalarda enerji ve makro
besin 6gesi alimi ile BKI degerlerinin daha diisiik oldugu saptanmistir. Calismada, yastaki
artisin malniitrisyon riskini artirdig1; protein alimi1 ve BKI’deki artisin ise riski azalttigi
bulunmustur. Ayrica, hastanede sunulan yemeklerin tiiketilememesinin malniitrisyon riskini
artiran 6nemli bir etmen oldugu belirlenmistir.

Son yillarda beslenme durumunun degerlendirilmesine yonelik yeni yontemler
gelistirilmis olmasina ragmen, malniitrisyon 6nemli bir halk sagligi sorunu olmaya devam
etmektedir. Pediatrik hastalar, malniitrisyon acisindan riskli gruplardan biridir. Pediatrik
hastalarda mevcut olan beslenme yetersizliginin gézden kagmasi ve beslenme durumunun
izlenmemesi durumunda malniitrisyon daha da kotiilesebilir. Dolayisiyla STRONGKkids,
pediatrik hastalarda beslenme yetersizliginin degerlendirilmesi agisindan klinik pratikte tercih
edilen bir tarama aracidir. Ancak, literatiirde mevcut araclarin duyarhilik ve ozgiilliikklerinin
degiskenlik gosterdigi, beslenme yetersizligi riskinin tespit edilmesi ve hastanede yatan tim
pediatrik hasta gruplar1 i¢in tek bir tarama aracinin kullanilmasindan ziyade araglarin birlikte
kullanilmasinin daha avantajli olabilecegi bildirilmistir.?

Malniitrisyonun degerlendirilmesinde, tarama araglar1 ve 24 saatlik besin tiiketim kaydina
ek olarak, besin aliminin belirli araliklarla gézlemlenmesi ve antropometrik élgiimler ile lineer
biliylimenin izlenmesi, malniitrisyonun biiyiime ve gelisme iizerindeki olumsuz etkilerinin
azaltilmas1 ve gerekli miidahalelerin erken donemde planlanmasina olanak tanimaktadir. Bu
baglamda, malniitrisyon riski tasiyan pediatrik hastalarin hastaneye yatis sirasinda belirlenmesi
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ve hastanede kalis siiresince beslenme durumunun degerlendirilmesine yonelik farkindaligin
arttiritlmasi, beslenme yetersizligine bagli morbidite ve mortalite riskini azaltmada oldukga
onemlidir.
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Abstract

Aim: This study aimed to determine the relationship between the tendency of orthorexia
nervosa, eating behavior, and diet quality among female university students who study in the
faculty of health sciences.

Material and Method

: Participants were 18-25 years old, 254 female university students. The body weight, height,
waist and hip circumferences were measured according to techniques. Tendency of orthorexia
nervosa was assessed using Orthorexia Nervosa Risk Scale (ORTO-11), tendency of eating
disorders was assessed using Eating Attitude Test (EAT)-26, and diet quality was assessed
using Diet Quality Index-International (DQI-I).

Results: Although the diet quality scores (52.3+£8.31) of students were found to be low, the
tendency of orthorexia nervosa (83.4%) and eating disorders (31.5%) were considerably
higher. The mean ORTO-11 score is higher for those with low diet quality compared to those
who have high diet quality (p<.05). It has been determined that there is a weak negative
relation between ORTO-11 and EAT-26, ORTO-11 and DQI-I (p<.001, p=.031, respectively).
Orthorexia nervosa tendency was (p=.003) higher in those who have a higher eating disorders
tendency.

Conclusion: To sum up, increased orthorexia nervosa tendency is related to increased eating
disorders tendency and diet quality in female health sciences students. In order to obtain more
conclusive results, a broad multi-centered study design with an extended sample size
representing the general population and analyzing the effects of influential factors is
suggested.

Keywords: cating disorders, diet quality, orthorexia nervosa, life quality, student
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Kadin Saghk Bilimleri Ogrencilerinde Bozulmus Yeme Davramislar ve Diyet
Kalitesinin Ortoreksiya Nervoza Uzerindeki EtKkisi

Ozet

Amac¢: Bu calisma, Saghk Bilimleri Fakiiltesinde 0Ogrenim goren kadin {iniversite
ogrencilerinde ortoreksiya nervoza egilimi, yeme davranisi ve diyet kalitesi arasindaki iliskiyi
belirlemeyi amaglamistir.

Materyal ve Metod: Katilimcilar 18-25 yas aras1 254 kadin iiniversite 6grencisidir. Viicut
agirligl, boy uzunlugu, bel ve kalga cevresi dl¢limleri teknigine uygun olarak alimmistir.
Ortoreksiya nervoza egilimi Ortoreksiya Nervoza Risk Olgegi (ORTO-11), yeme davranis
bozuklugu egilimi Yeme Tutumu Testi (EAT)-26 ve diyet kalitesi Uluslararasi Diyet Kalitesi
Indeksi (DQI-I) kullanilarak degerlendirilmistir.

Bulgular: Ogrencilerin diyet kalitesi puanlar1 (52,3+8,31) diisiik bulunmasina ragmen,
ortoreksiya nervoza egilimi (%83,4) ve yeme davranis bozuklugu egilimi (%31,5) oldukca
yuksek bulunmustur. Diyet kalitesi diisiik olanlarin ORTO-11 puan ortalamasi, diyet kalitesi
yliksek olanlara gore daha yiiksektir (p<,05). ORTO-11 ile EAT-26 ve ORTO-11 ile DQI-I
arasinda zay1f diizeyde negatif bir iligki oldugu belirlenmistir (sirastyla p<,001, p=,031). Yeme
bozuklugu egilimi daha yiiksek olanlarda ortoreksiya nervoza egilimi daha yiiksek
bulunmustur (p=,003).

Sonuc: Ozetle, kadin saglik bilimleri dgrencilerinde artan ortoreksiya nervoza egilimi, artan
yeme bozuklugu egilimi ve diyet kalitesi ile iligkilidir. Daha kesin sonuglar elde etmek
amaciyla, genel popiilasyonu temsil eden genisletilmis bir drneklem biiyiikliigline sahip ve
etkili faktorlerin roliinii analiz eden kapsamli, ¢ok merkezli bir calisma tasarimi
onerilmektedir.

Anahtar Kelimeler: yeme bozukluklari, diyet kalitesi, ortoreksiya nervoza, yasam kalitesi,
ogrenci

Introduction

There is no standard global identification for orthorexia nervosa (ON), and it is admitted
as a probable eating disorder."> While the main criteria for ON are consuming healthy foods,
body dissatisfaction and weight control can also have a role similar to anorexia nervosa (AN).
In addition, while ON has been seen frequently comorbid with eating disorders, orthorexic
behaviors decrease alongside the increase of eating disorders pathology.>* Healthy nutrition as
a healthy lifestyle behavior is related to the improvement of health and reduced risk of chronic
diseases such as obesity, type 2 diabetes, cardiovascular diseases, cancer, and osteoporosis.>®
The main idea of orthorexia rests on improving health by preventing disease. Therefore, an
orthorexic individual is obsessed with food choice, healthy food consumption, and body
weight.” A study conducted on nutrition and dietetics students found that dietary energy and
saturated fatty acid intake are lower in orthorexics than in non-orthorexics.® Another study
indicated that professional athletes are at a higher risk of developing ON and a higher adherence
to the Mediterranean diet.” So, it has been expected that orthorexic behavior is related to
increased diet quality. Still, there is also a risk of malnutrition, osteoporosis, amenorrhea, etc.
related to dietary restrictions in orthorexic pathology.!? Therefore, diet and quality of life are
adversely affected. It has been shown that there is a relation between ON and quality of life in
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health sciences students.!! Also, it has been indicated that ON is related to body image, physical
health, and a healthy lifestyle.!? In addition, gender and age are prime factors that affect eating
habits. It has been stated that orthorexic eating behavior and occurrence of AN are higher in
females, especially between 15 and 24 years.'!* A systematic review and meta-analytical
integration study results demonstrated that orthorexic behaviors are slightly higher in women
compared to men.!> Apart from gender and age, dissatisfaction with body weight and weight-
loss diets are other significant factors related to eating disorders in university students.!'®
Besides, eating behaviors are primarily common among health science students, graduates,
athletes, and artists.!” In addition, it has been shown that women health professionals can be
accepted as ON risk group.!® Hence, not only the gender, age, body image but also education
and profession are relevant to eating behaviors and ON. In our knowledge, there is a need to
clarify and strengthen the data on diet and life quality, ON and eating behavior relations. This
study hypothesizes that ON is related to diet and life quality and eating disorders in female
health sciences students. This study aims to determine the association between the tendency of
ON, eating behavior and diet, and life quality among female health sciences students.

Materiel and Methods

Sample Selection

The study was conducted at Eastern Mediterranean University between December 2016 and
April 2017, and the sample size was determined as 254 female students studying at the Faculty
of Health Sciences using simple random sampling with a 95% confidence interval and a 5%
sampling error. The female students were 18-25 years of age, native Turkish speakers,
individuals with no stated pregnancy were included in the study. The study was approved by
the Ethical Board of Scientific Research and Publication of Eastern Mediterranean University
(Approval No:2016/34-13). According to The Helsinki Declaration, all participants were asked
to sign an informed consent form.

Data Collection

The data was collected by face-to-face interview method. The data collection form included
general information, anthropometric measurements, food frequency questionnaire (FFQ), Diet
Quality Index-International (DQI-I), Lifestyle Index (LI), Orthorexia Nervosa Risk Scale
(ORTO-11), Eating Attitude Test (EAT)-26.

Antropometric Measurements

The body weight (in kg) of individuals were measured by TANITA MC780. The height of
individuals were measured via stadiometer on the frankfort horizontal plane with both feet
placed side by side, and the heel and occipitial region touching the stadiometer. The waist
circumference (WC) was measured from the midpoint between the palpable rib and the iliac
crest and the hip circumference (HC) was measured from the top point of the hip by a rigid tape.
For women, a waist circumference below <80 cm is considered low risk, and >88 cm is
considered high risk; a waist-to-hip ratio of approximately <0.80 is considered low risk, and
approximately >0.85 is considered high risk.!"”

Food Frequency Questionnaire (FFQ)

Frequency and amount of food consumption of individuals were determined based on
the food consumption of the previous month, using the food frequency questionnaire (FFQ)
which is adapted for Turkish population and contains 54 food items belonging to main food
groups (milk and dairy products, meat-egg-legumes, fruits and vegetables, bread and grains and
oils-fats-sugar-desserts-beverages). In line with the answers given in this form, the frequencies
were multiplied by the coefficient determined for each option (Each meal: 3.0, Every day: 1.0,
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1-2 times a week: 0.215, 3-4 times a week: 0.5, 5-6 times a week: 0.7855, 15 Once a day:0.067,
Once a month: 0.033, Never: 0) to calculate the daily consumption amounts. Consumption
amounts of each food item were recorded, then multiplied by the consumption frequency
coefficient to estimate daily consumption amounts.?’ Finally, daily consumed nutrients and
energy intake levels were calculated with the 'Computer-Aided Nutrition Program'-Nutrition
Information System (BEBIS 7.1) program.

Diet Quality Index-International (DQI-I)

Dietary quality was calculated according to the Dietary Quality Index-International
(DQI-I) protocol developed by Kim et al. The DQI-I is not a psychometric questionnaire, but
an algorithmic index that scores quantitative food and nutrient consumption data on a scale of
0-100 across four main categories: variety, adequacy, moderation, and overall balance. The
total score varied between 0-100, “0” referred to poor diet quality, and “100” to high diet
quality. The score of DQI-I >60 indicated a high diet quality and a DQI-I score of <60 indicated
the diet to be of a poor quality.?!

Lifestyle Index (LI)

The life quality of individuals was evaluated via the LI tool developed by Kim et al. to
measure the healthy lifestyle of an individual. LI consisted of Diet Quality Index (DQI),
Physical Activity Index (PAI), Smoking Index (SI) and Alcohol Index (AI). The total score
varied between 0-100, and the score of LI >60 referred to high life quality, and the score of LI
<60 indicated a poor quality of life.??

Orthorexia Nervosa Risk Scale (ORTO-11)

ORTO-15 scale developed by Donini et al. consisted of 5 items to evaluate the healthy
diet obsession of individuals. The Cronbach alpha coefficient of this scale was determined as
0.44.23 The tool was adapted into Turkish as ORTO-11 in 2006 by Arusoglu et al., with 11 items
having a Cronbach alpha coefficient of 0.62. The response options of questions were scored
points of 1, 2, 3, or 4. Items reflecting an orthorexic tendency scored 1 point, whereas normal
eating behavior scored 4 points. Total scores for ORTO-11 ranged between 0 and 44 points.
Higher scores of ORTO-11 referred to the decreased tendency of ON. The tendency of ON as
per ORTO-11 classification was described as; “0-15 high”, “16-30 moderate” and “31-44
low”.?* The Cronbach alpha coefficient was detected as 0.64 in this study.

Eating Attitude Test (EAT-26)
EAT-26 tool developed by Garner et al. includesd 26 items in the form of 5 point likert

type scale and response options as “always”, “very often”, “often”, “sometimes”, “rarely” and
“never”.?> Turkish validity and reliability of this tool were carried out by Savasir and Erol and
the confidence coefficient was analyzed as 0.70.26 Total scores for EAT-26 ranged between 0
and 53 points. A total score of >20 points indicated increased eating disorders tendency as per
the scale. EAT-26 tool may be subdivided into sub-scales for assessing dieting, bulimia, food
preoccupation and oral control tendencies in an individual. The dieting indicated food
restriction and an obsession with weight loss, whereas bulimia and food preoccupation reflected
binge eating behaviors. Oral control sub-scale exhibited an individual's self-control over food

consumption.?” The Cronbach alpha coefficient for the tool was detected as 0.67 in this study.
Statistical Evaluation

For statistical evaluation, number (S), percentage (%) and mean ( x ), standard deviation
(SD), and minimum and maximum values were calculated. Chi-Square Test was used to
determine statistical significance according to EAT-26 and ORTO-11 classification. Pearson
correlation analysis was used to analyze correlations between ORTO-11, EAT-26, DQI-I, and
LI. Correlation coefficient (r) of 0.00-0.29 is considered weak, 0.30-0.64 is considered
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moderate, 0.65-0.84 is considered strong, 0.85-1.00 is considered very strong. Binary logistic
regression analyses were used to predict significant factors for ON tendency and, odds ratio
(OR) and 95% confidence interval (CI) were calculated. In all statistical tests significance levels
were accepted as p<.05. Statistical Package for Social Science (SPSS) sofware, version 26 (IBM
Corp. Released 2019. IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM
Corp) was used so as to evaluate statistical data.

Results

In this study, mean age was 21.03+£2.57 years while mean body weight was assessed as
59.4+11.5 kg, mean waist circumference was assessed as 75.6+9.49 cm and hip circumference
was assessed as 99.1£8.58 cm. The means of the four fundamental constituents of DQI-I,
namely variety, adequacy, moderation, and overall balance, were found to be 18.8+2.27,
22.5+£7.60, 10.0+4.95, 0.88+1.62, respectively. The mean of DQI-I and LI were determined as
52.3+£8.31 and 65.4+18.7, respectively. The mean of PAI, Sl and Al were assessed as 11.6+13.8,
24.7+9.69, and 18.6+4.69, respectively. In addition, the mean of ORTO-11 and EAT-26 were
25.844.54 and 17.0£8.36, respectively (Table 1).

Table 1. Age, anthropometric measurements, DQI-I, LI, EAT-26 and ORTO-11 scores of
individuals (n=254)

)_C +SD Min-Max
Age (year) 21.03+2.57 18.00-25.00
Body weight (kg) 59.4+11.5 36.1-107.2
Height (cm) 162.1£6.30 150.0-179.0
Waist circumference (cm) 75.6£9.49 58.0-112.0
Hip circumference (cm) 99.1+8.58 81.0-113.0
DQI-I Variety 18.842.27 3.0-20.0
DQI-I Adequancy 22.547.60 5.0-40.0
DQI-I Moderation 10.0+4.95 0.0-24.0
DQI-I Overall balance 0.88+1.62 0.0-10.0
DQI-I Total 52.3+8.31 30.5-81.5
LI DQI-I 10.4£1.66 6.1-16.3
LI PAI 11.6+£13.8 0.0-30.0
LI SI 24.749.69 0.0-30.0
LI Al 18.6+4.69 0.0-20.0
LI Total 65.4+18.7 10.2-94.8
ORTO-11 25.8+4.54 16.0-39.0
EAT-26 17.0+8.36 4.0-47.0

DQI-I: Diet Quality Index-International, LI: Lifesyle Index, PAI: Physical Activity Index, SI: Smoking Index, Al:
Alcohol Index, ORTO-11: Orthorexia Nervosa Risk Scale, EAT-26: Eating Attitude Test-26

It was determined that 14.6% of the students had >60 points from DQI-I and 53.1% of
them had >60 points from LI. While 83.9% of the students had 16-30 points, 16.1% had 31-44
points from ORTO-11 (p<.05). It was determined that 31.5% of students received >20 points
from EAT-26. There was not statistically significant difference of anthropometric
measurements according to EAT-26 and ORTO-11 classifications (Table 2).

Table 2. DQI-I, LI distrbution according to ORTO-11 and EAT-26 classification

EAT-26 Total ORTO-11 Total
<20 >20 p 16-30 31-44 p
n (%) n (%) n (%) n (%) n (%) n (%)
DQI-I
<60 152 (87.4) 65 (81.3) 217 (85.4) 951 180 (84.5) 37 (90.2) 217 (85.4) .048
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60-100 22 (12.6) 15 (18.8) 37 (14.6) 33 (15.5) 4(9.8) 37 (14.6)

LI

<60 83 (47.7) 36 (45.0) 119 (46.9) 520 103 (48.4) 16 (39.0) 119(469) o
60-100 91 (52.3) 44 (55.0) 135 (53.1) : 110 (51.6) 25 (61.0) 135(53.1)
Total 174 (68.5) 80 (31.5) 254 (100.0) 213 (83.9) 41 (16.1) 254 (100.0)

*: p<.05, DQI-I: Diet Quality Index-International, LI: Lifesyle Index, ORTO-11: Orthorexia Nervosa Risk Scale,

EAT-26: Eating Attitude Test-26

The mean ORTO-11 score is higher in those who have low diet quality compared to
those who have high diet quality (p<.05) (Table 3).

Table 3. ORTO-11 and EAT-26 scores according to DQI-I and LI classification

EAT-26 p ORTO-11 p

)_C +SD Min-Max )_C +SD Min-Max
DQI-I
<60 16.8+8.45 4.0-47.0 225 26.1+4.37 16.0-39.0 039+
60-100 18.1+7.84 6.0-34.0 ’ 24.5+5.31 17.0-38.0 :
LI
<60 16.7+7.68 5.0-44.0 307 26.0+4.35 16.0-38.0 898
60-100 17.3+8.94 4.0-47.0 ’ 25.7+4.71 17.0-39.0 ’

*: p<.05, DQI-I: Diet Quality Index-International, LI: Lifesyle Index, ORTO-11: Orthorexia Nervosa

Risk Scale,

ON tendency was (OR=1.082, 95% CI: 1.028-1.140; p=.003) higher in those have higher
eating disorders tendency (Table 4).

Table 4. Regression analysis related factors with ORTO-11

ORTO-11
OR 95% CI P
EAT-26 1.082 1.028-1.140 .003*
DQI-I 1.028 0.984-1.073 216
LI 0.989 0.970-3.146 1.009

*0<.05, CI: Confidence Interval, DQI-I: Diet Quality Index-International, LI: Lifesyle Index, ORTO-11:
Orthorexia Nervosa Risk Scale, EAT-26: Eating Attitude Test-26

There was a moderate negative relation between ORTO-11 and EAT-26 (r=-.412,
p<.001). Furthermore, DQI-I and ORTO-11 had a weak negative association (r=-.136, p=.031)
among themselves (Figure 1).

Discussion

In this study, it has been predicted that ON is related to diet, life quality, and eating
disorders; hence, it has been aimed to determine the relation between the tendency of ON, eating
behavior, and diet and life quality among female health sciences students. Basically, it has been
found that ON tendency is positively related to eating disorders disposition and diet quality in
female health sciences students.

The nutritional quality and status of the students could be influenced by their biological,
psychological, and socioeconomic situations.?® In this study, the mean DQI-I score was
determined as 52.3+8.31, and a diet quality of 85.4% of students was identified as low.
Similarly, in studies performed in Spain and Croatia using various tools, university students'
diet quality was low.?>3%3! In our study, the mean LI score was established as 65.4+18.7 and
46.9% of students' life quality was detected as poor. It has been suggested that in order to
increase quality of life, healthy nutrition and regular physical activity must be adopted.*? In our
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study, the mean PAI score was 11.6+13.8, while the maximum score to be obtained was 30. A
study performed on female students indicated that 13.3% had a medium activity level, whereas
34.7% were sedentary.’® Another study conducted on university students revealed low physical
activity levels similar to this study and the authors recommended an education stressing the
importance of physical activity.’* In addition, ON tendency in university students was also
related to their physical activity and exercise levels.®> Exercise addiction, gender, age,
education, obsession, and eating disorders were suggested as related factors to ON.3%37 As per
the scores obtained in the study, 83.9% of students had moderate, and 16.1% of students had
low ON tendency. Moreover, 31.5% of the students had high eating disorders tendency. A study
conducted with university students in the United States reported that 83.0% of the students had
ON tendency.*® A study from Turkey demonstrated that 59.8% of the students had ON tendency
and 28.9% of them had eating disorders.** Another study in Turkey found that 62.2% of medical
and nursing students had ON tendency.** Moreover, health sciences students also have ON
tendency.*! As aresult, it can be inferred that university students in all parts of the world exhibit
ON tendency at a considerably high rate.

It has been suggested that body image is closely related to the development of eating disorders
and eating disorders are also predicted to be associated with ON.*? In addition, it has been
indicated that ON can occur with eating disorders simultaneously in college students.* In this
study, the increase in ON tendency was related to a rise in the tendency of eating disorders (r=-
412, p<.001), and ON tendency was one time higher in those who have a higher eating disorders
tendency (p<.05). Similarly, other studies with university students indicate an increase in ON
tendency with increased eating disorders tendency.*>*445 On the contrary, there are also studies
showing that the increase in ON tendency is related to the decrease in the tendency of eating
disorders.***7 The positive relationship between ON and eating disorders is explained by a
common characteristic related to behavior and lifestyle adapted to eating, diet intertwined with
identity, self-esteem, and obsessive, compulsive personality traits such as rigidity and
perfectionism influencing diet quality.> It has been suggested that ON is related to
comparatively unhealthy eating and other lifestyle behaviors.*® In a study, the diet quality of
individuals who have ON tendency was lower than those who have eating disorders.* In this
study, it has been determined that the mean ORTO-11 score is higher in those who have low
diet quality compared to those who have high diet quality (p<.05), and the increase in ON
tendency is related to increased diet quality (r=-.136, p=.031).
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Figure 1. The relationship between ORTO-11, EAT-26, DQI-I, LI scores (n=254)
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A study on nursing students indicated increased ON tendency related to increased diet quality.>
On the other hand, another study conducted on nutrition and dietetic students indicated that ON
tendency didn’t have any relation to diet quality.*® In this study, the positive association
between ON tendency and diet quality could be related to eating disorders tendency. While
83.9% of the students had moderate, 16.1% had low tendency; none exhibited a high tendency
of eating disorders. Therefore, possibly they did not avoid foods that they considered unsafe or
unhealthy and hence their diet quality was not adversely affected. This could also be associated
with education and profession since the increase in nutritional knowledge leads to adopting a
healthier diet and food choice; knowledge on health and illness influenced orthorexic tendency
complicating the status of health professionals and individuals receiving health education.

This study posed certain limitations worthy of mentioning. Firstly, the study was
conducted only with female students. Therefore, future studies on orthorexia, eating disorders,
and diet quality must be performed on both genders. Secondly, the economic status of students,
psychological factors such as obsessive compulsive disorder, addiction to food and exercise,
ect. were not taken into consideration. Future studies including these factors would enlighten
their roles in coping with ON and eating disorders tendency in young adults. Thirdly, this study
was conducted on students studying in only one faculty. Multi-centered large sample studies
would be beneficial for establishing a conclusive relationship between ON and the eating
disorders tendency and diet quality for young adults.

There are a few points for implications for research and practice. Even though it has
been found that increased ON tendency is related to increased diet quality, there is a need for
further analysis of whether this can be accepted as a positive effect since ON is also related to
eating disorders. Therefore, considering common factors related to ON and eating disorders
such as gender, age, education, profession, lifestyle, body weight and body image can be
beneficial for further analysis in future researches. Furthermore, multidisciplinary education
and screening programs can be organised to prevent and determine ON and eating disorders for
risk groups hence this can be beneficial in practice. If these education programs include
dietitians, by using suitable techniques and tools nutritional status can be assessed at first step,
then personalised meetings can be made with individuals who have a risk or already have ON
and/or eating disorders. This program while can be effective for prevention also can be effective
for improvement of diagnosis and treatment.

Conclusion

In conclusion, the increase in ON tendency is related to increased eating disorders and
diet quality in female health sciences university students. To obtain more conclusive results, it
is necessary to design longitudinal, multi-centered, and large sample studies to represent the
general population and analyze covariates.
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Ozet

Fruktoz giiniimiizde modern beslenmenin temel bileseni haline gelmistir. Fruktozun
dogal kaynaklar1 sukroz, bal, meyvelerdir. Bunun yaninda yiiksek fruktozlu misir surubu
(YFMS), misir nisastasinin enzimatik islemlerle glikoz ve ardindan fruktoza
doniistiiriilmesiyle elde edilen, ucuz bir endiistriyel tatlandiricidir. YFMS gazli igecekler,
kek, biskiivi, dondurma gibi islenmis besinlerde tatlandirict olarak yaygm olarak
kullanilmaktadir. Ozellikle YFMS iceren i¢eceklerin asir1 tilketiminin obezite prevalansinin
artmasinda rolii oldugu diisiiniilmektedir. Fruktozun sindirimi emilimi ve metabolizmas1
glikozdan farklidir. Asirt fruktoz tiiketimi insiilin ve leptin direncine neden olabilmektedir.
Insiilin ve leptinin besin alim1 ve viicut agirhiginm diizenlenmesindeki anahtar sinyalleri,
fruktozun enerji alimi ve agirlik kazanimina neden olabilecegini gostermektedir. Ayrica
YFMS ile zenginlestirilmis besinlerin siirekli tiikketimi dopamin sentezini uyararak, keyif
alma hissi saglamakta, bu da bagimlilik davranisi1 gelistirerek asir1 yeme durumuna neden
olabilmektedir. YFMS nun tokluk hissi uyandirmadigi, bagimlilik yapabildigi ve yiiksek
tilketiminin hem obezite hem de karaciger yaglanmasi riskini artirdigi belirtilmektedir.
Ancak fruktoz istah, enerji alimi ve viicut agirliginda kisa siirede degisiklik olusturmamakta,
uzun siireli ve siirekli fruktoz aliminin saglik {izerinde olumsuz etkileri olabilecegi
vurgulanmaktadir. Fruktozun belirli stnirlar dogrultusunda kullanimini1 FDA (Food and Drug
Administration; Amerikan Gida ve Ila¢ Dairesi) tarafindan giivenli olarak siniflandirsa da,
saglik iizerindeki etkileri tartisilmaya devam etmektedir. Bu derleme yazida fruktozun
metabolizmasi ve 6zellikle YFMS tliketiminin istah, besin alim1 ve enerji dengesi lizerindeki
etkileri ele alinmistir.

Anahtar kelimeler : Yiiksek fruktozlu misir surubu; istah; Enerji alimi; Obezite
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The Effects of High-Fructose Corn Syrup on Appetite, Food Intake and Weight Gain
Abstract

Fructose has become a staple of modern nutrition. Natural sources of fructose include
sucrose, honey, and fruits. In addition, high-fructose corn syrup (HFCS) is an inexpensive
industrial sweetener obtained by enzymatically converting corn starch into glucose and then
fructose. HFCS is widely used as a sweetener in processed foods such as carbonated drinks,
cakes, biscuits, and ice cream. Excessive consumption of HFCS-containing beverages is
thought to play a role in the increasing prevalence of obesity. The digestion, absorption, and
metabolism of fructose differ from that of glucose. Excessive fructose consumption can lead
to insulin and leptin resistance. Insulin and leptin, key signals in regulating food intake and
body weight, suggest that fructose can cause increased energy intake and weight gain.
Furthermore, continuous consumption of HFCS-enriched foods stimulates dopamine
synthesis, providing a feeling of pleasure, which can lead to addictive behavior and
overeating. It is stated that HFCS does not induce a feeling of satiety, can be addictive, and
high consumption increases the risk of both obesity and fatty liver disease. However, fructose
does not cause immediate changes in appetite, energy intake, and body weight; it is
emphasized that long-term and continuous fructose intake may have negative effects on
health. Although the FDA (Food and Drug Administration) classifies fructose use as safe
within certain limits, its effects on health continue to be debated. This review article discusses
the metabolism of fructose and, the effects of HFCS consumption on appetite, food intake,
and energy balance.

Keywords: High fructose corn syrup; Appetite, Energy intake, Obesity

Giris

Gegmis yillardan giliniimiize kadar tiiketilen toplam seker miktarinin giderek
yiikseldigi goriilmektedir. Fruktoz da alt1 karbonlu bir monosakkarit olup, basit seker olarak
tanimlanmaktadir. Fruktoz giiniimiizde modern beslenmenin temel bileseni haline gelmistir.!
Fruktozun dogal kaynaklar1 sukroz, bal, meyvelerdir. Bunun yaninda yiiksek fruktozlu misir
surubu (YFMS), misir nisastasinin enzimatik islemlerle glikoz ve ardindan fruktoza
dontstiiriilmesiyle elde edilen, seker pancar1 sekerine (sukroz) gore daha ucuz ve tath bir
endiistriyel tatlandiricidir. YFMS gazli icecekler, kek, biskiivi, dondurma gibi islenmis
besinlerde tatlandirici olarak yaygin olarak kullanilmaktadir.>#

YFMS nun tokluk hissi uyandirmadigi, bagimlilik yapabildigi ve yiiksek tiiketiminin
hem obezite hem de karaciger yaglanmasi riskini artirdig1 belirtilmektedir. Ozellikle YFMS
iceren igeceklerin asir1 tiiketiminin obezite prevalansinin artisinda rolii  oldugu
diistiniilmektedir. Ayrica fruktozun insiilin direnci, hiperglisemi, tip 2 diyabet, {irik asit sentezi
ve oksidatif stres lizerinde rolii olabilece§i ve insan saghigmi olumsuz etkileyebilecegi
vurgulanmaktadir.>®

Fruktozun sindirimi emilimi ve metabolizmas1 glikozdan farklidir. Fruktozun
metabolizmas1 de-novo lipogenezi arttirmaktadir. Bu nedenle fruktoz tiiketimi, karacigerde
yaglanmaya ve trigliserit (TG) diizeylerinin artisina neden olarak insiilin direncini ve tokluk
sinyali veren leptinin direncini de tetiklemektedir. Fruktoz glikozdan farkli olarak, insiilin
salinimmi uyarmamakta, bu nedenle leptin salinimin1 uyarmamakta ve ghrelin liretimini
baskilamamaktadir. Insiilin ve leptinin besin alimi ve viicut agirhginin diizenlenmesindeki
anahtar sinyallerinde ortaya ¢ikan degisiklikler, fruktozun enerji alim1 ve agirlik kazanimina
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neden olabilecegini gostermektedir.”® Hiperkalorik yiyeceklerle beslenme, beynin odiil
sisteminin ndrotransmitterlerinin aktivasyonuna neden olarak zevk ve keyif alma hissi ortaya
cikarmaktadir. Buna benzer olarak YFMS ile zenginlestirilmis besinlerin stirekli tiiketimi
dopamin sentezini uyararak besinlerden keyif alma hissi saglamaktadir. Bununla iligkili
olarak, ayni besinden tekrar zevk almak igin, siirekli olarak besinin tiiketimi tekrarlanmakta
ve bu da bagimlilik gelistirerek asir1 yeme davranisina neden olabilmektedir.®

Yiiksek fruktoz alimi hipotalamus, iskelet kasi, karaciger, kahverengi yag dokusu ve
beyaz yag dokusu gibi organlarda ¢esitli yollarla metabolik stireci etkileyerek obezite fenotipine
ve metabolik sendrom gelisimine katkida bulunmaktadir.®® Ancak fruktoz istah, enerji alimi ve
viicut agirliginda kisa stirede degisiklik olusturmamakta, uzun siireli ve siirekli fruktoz aliminin
saglik iizerinde olumsuz etkileri olabilecegi vurgulanmaktadir Arastirmalar sekerli icecekler ile
alman fruktoz miktar1 ile obezite arasinda anlamli bir iliski oldugunu gostermektedir.>-'#
Fruktozun belirli sinirlar dogrultusunda kullanimin1 FDA (Food and Drug Administration;
Amerikan Gida ve Ilag Dairesi) tarafindan giivenili olarak siniflandirilsa da, saglk {izerindeki
etkileri tartisilmaya devam etmektedir.!”> Bu derleme yazida fruktoz alimi, fruktozun
metabolizmasi ve 6zellikle YFMS tiiketiminin igtah, besin alim1 ve enerji dengesi iizerindeki
etkileri ele alinmustir.

Fruktoz ve Yiiksek Fruktozlu Misir Surubu Tiiketimi

Bal ilk kullanilan seker cesidi olup 18. yiizyila kadar seker tiiketiminin oldukca diisiik
oldugu bilinmektedir. Daha sonra, 18-19. yiizyillar arasinda seker tiiketimi ciddi oranda artarak
oncelikle cay ve kahveye seker eklenmeye, sonrasinda ise pasta tarzi besin liretiminde seker
kullanilmaya baglanmis ve 20. yiizyilda seker beslenmedeki yerini almigtir. !

Besin endiistrisinin gelisimi ile birlikte 1960’11 y1llarda yeni nisasta tiirlerinin liretimine
baslanana kadar seker ¢esidi olarak sukroz kullanilmaktaydi.! Misir nisastasinin glikoza
hidrolizasyonu ve glikozun fruktoza enzimatik isomerizasyonu ile 1967 yilinda YFMS
tiretilmeye baslanmustir 2. Bununla birlikte, YFMS ’nun tatlandirici olarak kullanimi 1978-1998
yillar1 arasinda yiikselmis ve 6zellikle 1986 yilindan itibaren yiiksek fruktozlu diisiik maliyetli
musir surubu kullanimi yayginlagmigtir. >

Ortalama fruktoz aliminm 1977-1978 yillarinda giinde 37 gram (toplam alimin %38'1)
oldugu tahmin edilmektedir.* Amerika Birlesik Devletleri'nde 1999-2004 yillar1 arasinda
yapilan ulusal anket verilerine gore, her iki cinsiyet ve tiim yas gruplari i¢in ortalama giinliik
fruktoz alimi 49 g olup, bu da toplam enerji aliminin yaklasik %10'unu olusturmaktadir 2.
Amerika Birlesik Devletleri'nde yapilan genis kapsamli diger bir ¢alismada ortalama fruktoz
tiiketiminin glinde 54,7 g (38,4-72,8 g) oldugu tahmin edilmekte ve toplam enerji aliminin
%10,2'sini olusturdugu vurgulanmaktadir. Ayrica giinde 72,8 g (toplam enerjinin %12,1') ile
ergenlerde (12—18 yas arasinda) en yiiksek diizeyde fruktoz alimmin oldugu belirtilmektedir.
Buna gore ergenlerin dortte biri toplam aldigi enerjinin en az %]15'ini fruktozdan
karsilamaktadir.*

YFMS iiretiminin artmasi ve igeceklerin tatlandirilmasinda sik kullanilmasi ile giinliik
toplam enerji alim1 artmaya baglamistir. Giinde yaklasik 600 ml YFMS igeren i¢ecek tiiketimi
ile ergenler 250 kkal ek enerji almaktadir. Bat1 tipi diyetlerde ise giiniimiizde fruktoz aliminin
80-100 grama ¢ikabildigi goze carpmaktadir. Bunun 6énemli bir kisminin iglenmis besinler ve
gazli iceceklerin igcerdigi YFMS ile iliskili oldugu, dogal meyvelerden alinin fruktozun ise
olduk¢a diisiik miktarlarda kaldigi belirtilmektedir *S. Fruktozun en temel kaynagi sekerli
icecekler (%30), ardindan tahillar (%22) ve meyve veya meyve suyu (%19) olarak
siralanmaktadir.*

Yiiksek Fruktozlu Misir Surubu Kullanimi

Fruktoz meyve, taze ve hazir meyve sulari, balda dogal olarak bulunan bir
monosakkarittir. Ayrica fruktoz glikoz ile beraber disakkarit olan sukrozu olusturmaktadir.
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Besin sanayide temel olarak kolali igecekler ve diger alkolsiiz icecekler YFMS icermektedir.
Bunlara ek olarak, YFMS kahvaltilik tahillar, ¢ikolata, kek, sekerleme, recel, marmelat, jole,
pastane Uriinleri, konserve meyvelerde de bulunmaktadir. Belirtildigi iizere giiniimiizde en
onemli fruktoz kaynagi besin sanayisinde hazir besin iiretiminde yaygin olarak kullanilan
YFMS’dur. Bu gibi hazir besinlerin tiikketimindeki asir1 artis nedeni ile, fruktoz tiikketimi de
buna paralel olarak artmigtir.!-#

YFMS’ nun en c¢ok kullamlan formlar;; YFMS-42, YFMS-55"dir. Ornegin fruktoz
surubunun YFMS-55 formunda, %55 fruktoz, %42 glikoz ve %3 diger tatlandiricilar
bulunmaktadir. Besin endiistrisinde YFMS-42 (%42 fruktoz iceren) islenmis besinler,
kahvaltilik gevrekler, unlu mamiiller ve bazi iceceklerde; YFMS-55 (%55 fruktoz iceren) ise
kola, gazoz, soda gibi asitli igeceklerde yaygin olarak kullanilmaktadir.’

Besin {ireticileri misirdan elde edilen fruktoz surubunu, genel olarak ucuz olmasi ve
kolay elde edilmesi nedeni ile tercih etmektedirler. Ancak fruktozun bu denli yayginlasmasinin
baska nedenleri de vardir. Ornegin fruktoz sukrozdan daha giiclii bir tatlandiricidir. Sukroz 100
birim tatliliga sahipken, bu deger fruktoz icin yaklasik 173 birim ve glikoz icin sadece 74
birimdir. Sukroza goére YFMS$ nun YFMS-42 formu 1.16, YFMS-55 formu 1.28 kat daha
tatlidir.># Fruktoz kullaniminin bu denli artmasinin altinda yatan bir baska gercek de fruktoz
metabolizmas1 ile ilgilidir. Tadin1 fruktozdan alan yiyecek ve icecekler doyma hissini
geciktirmekte, aglik hissini arttirmakta ve boylece daha ¢ok tiiketilmektedirler.®

Fruktoz Metabolizmasi ve Emilimi

Fruktoz kolayca emilen ve hizla metabolize olan bir monosakkarittir. Fruktoz viicuda
alindiktan sonra bagirsaklarin firgcamsi kenarlarindan pasif difiizyonla emilmekte ve fruktoza
0zel heksoz tasiyicist olan Glut5 ile portal dolasima gegmekte ve karacigere tasinmaktadir.
Fruktoz glikozdan farkli olarak, ATP hidrolizine ihtiya¢ duymamakta ve sodyuma bagh
tagtyicilardan bagimsiz olarak emilmektedir.!6:!

Glikoz insiilin diizeylerinde yiikselme saglayip, pankreatik beta hiicrelerde bulunan ve
insiilin ile artan Glut4 tasiyicisi ile hiicre i¢ine tasinmaktadir. Ayrica Glut5 tasiyicisinin
pankreatik beta hiicreler gibi beyinde de az miktarda bulunmasi, fruktozun beyine doygunluk
sinyallerini iletmesini de engellemektedir.!!”

Fruktoz metabolizmasi, glikoz ve yag metabolizmasi {izerinde 6nemli etkilere sahiptir.
Fruktoz karacigerde fruktokinaz enzimi ile fruktoz-1-fosfata doniismekte, aldolaz B ile triozlar
(dihidroksiaseton-P, gliseraldehit) ve gliseraldehid-3-P olusmaktadir.'®!® Fruktozun karbon
kismi, gliseraldehit-3-P’dan aldolaz A ile, fruktoz 1-6-bis-P’a, daha sonra ise fruktoz-6-P ve
glikoz-6-P’a doniiserek glukoneogeneze katilmakta ve bdylece glikoz olusmaktadir. Bu
nedenle fruktoz tiiketimi sonrasi dolasimdaki glikoz diizeyince ¢ok az, fakat dlgtilebilir bir
yukselme olmaktadir. Trioz-fosfatin bir kism1 da glikojene dontismektedir, bu nedenle fruktoz
tiiketimi sonrasi hepatik glikojen depolari yiikselmektedir.!6:!7

Fruktoz, gliseraldehid 3-P’a doniisiimiinden sonra glikolize de katilmakta, az miktar1
piriivata ve piriivat dehidrogenaz enzimi ile mitokondride sitrat ve asetil-CoA’ya
doniismektedir. Piriivat CO2 ve H20’ya da metabolize olmaktadir. Glikolize katilan fruktozun
karbon kismi ayni zamanda plazma laktat diizeylerinin de yiikselmesine neden olmaktadir.
Yaklasik 45g fruktoz tiiketimi sonrasi plazma laktat diizeyleri glikoza gore 3 kat daha fazla
yuikselmektedir.'®!7

Son olarak fruktozun karbon kismi, gliserol ve gliserol-3-fosfata ve hepatik de-novo
lipogenez ile asetil CoA ve yag asitlerine donlismekte, daha sonra gliserol ile birleserek
karacigerde c¢ok diisiik dansiteli lipoprotein (VLDL) sentezi ile TG sentezine neden
olmaktadir.'®!” Yaklagik 10 hafta boyunca enerjinin %25’inin fruktozlu igecek ile saglanmasi
sonucu hepatik de-novo lipogenezin arttigi, VLDL ve TG diizeylerinin yiikseldigi, glikoz
tiiketimi ile boyle bir etki gozlemlenmedigi belirlenmistir.?°

Glikoz almmu ile glikozun, karacigerde glikojen olarak depolanmasi ve TG {iretilmesi
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fosfofruktozkinaz enzimi, ATP, sitrat ve insiilin ile kontrol altinda tutulurken, fruktozdan
kontrol edilemez bir sekilde glikoz, glikojen, trigliserit, laktat, piriivat olusabilmektedir '%1°.
Dort hafta boyunca 1.5 g/kg viicut agirhigi fruktoz (%20) verilen saglikli erkeklerde, plazma
TG seviyelerinin %36, VLDL-TG seviyelerinin %72, laktatin %49, glikozun %5.5 attigini
belirtilmistir.?! Ayrica glikozun karbon kisminin yalnizca %1-3ii de-novo lipogeneze katilip
ve TG olusturmasma ragmen, fruktozdan olusan palmitatin yaklasik %30’u lipogenezde
kullanilmaktadir. 17

Fruktozun Saghk Uzerindeki Etkileri

Arastirmalar sekerli i¢cecekler ile alinan fruktoz miktari ile obezite arasinda anlamli bir
iliski oldugunu gostermektedir.'®!'! Ozellikle fruktoz igeren iceceklerin tiiketimi ile enerji alimi
ve viicut agirhgmim arttig1 belirtilmektedir 2. Bu durum 6zellikle ¢ocuklar ve adolesanlarin
saghgm tehdit etmektedir.!* Fruktoz tiiketiminin artmasi ile fruktoza bagh metabolik ve
endokrin faktorlerin lipogenez, hepatik insiilin direnci, enerji dengesi lizerinde ortaya ¢ikardigi
degisiklikler sonucunda istah ve doygunluk iizerinde Onemli etkisi olabilecegi
vurgulanmaktadir.”

Islenmis besinler ve igecekler yoluyla asir1 fruktoz tiiketimi, cesitli metabolik
bozukluklarla iligkisi nedeniyle 6nemli bir halk saglig1 sorunu haline gelmistir. Asir1 fruktoz
alimmin ¢ok sayida hastalik ve saglik sorunu ile patolojik iliskisi bulunmaktadir. Obezite,
insiilin direnci, hiperglisemi, tip 2 diyabet ayrica metabolik sendrom, alkolsiiz yagl karaciger
hastaligi (NAFLD), iirik asit iiretimi ve oksidatif stres gibi saglik sorunlar1 gelisiminin asiri
fruktoz tiikketimi sonucu ortaya ¢ikabilecegi vurgulanmaktadir. NAFLD terimi, alkol ile iliskili
olmayan (asir1 alkol tiiketimi, hepatotoksik ilaglar, toksinler, viral enfeksiyonlar, genetik
karaciger hastaliklar1 gibi nedenlerden kaynaklanmayan) karaciger fonksiyon bozukluklarimi
ifade etmekte ve metabolik bozukluklar ve ilgili kardiyovaskiiler risklerle yeterince
iliskilendirilememektedir. Bu nedenle, 2020 y1linda bu terimin Metabolik Disfonksiyon Iligkili
Steatotik Karaciger Hastaligi (MASLD) olarak degistirilmistir. Giiniimiizde MASLD tanisi, en
az bir kardiyometabolik risk faktoriine (6rne§in obezite, tip 2 diyabet, dislipidemi veya
hipertansiyon) sahip bireylerde hepatik steatoz (yagli karaciger) ile karakterize bir dizi
karaciger rahatsizhigini ifade etmektedir.??

Fruktoz metabolizmasi, glikozdan farkli olarak, agirlikli olarak karacigerde
gerceklesmekte ve burada normal insiilin diizenlemesini atlayarak de-novo lipogenez yoluyla
yag sentezini artirmaktadir. Bu metabolik degisiklik NAFLD veya giincel tanim1 ile MASLD
gelisimine katkida bulunmakta ve kardiyovaskiiler hastalik riskini artirmaktadir. Ayrica,
fruktoz kaynakli adenozin trifosfat tiikkenmesi, piirin yikimini aktive ederek {irik asit
seviyelerini artirmakta ve hiperiirisemiyi siddetlendirmektedir. Fruktoz metabolizmasi
sirasinda reaktif oksijen tiirlerinin asir1 iretimi de oksidatif stresi tetikleyerek inflamasyonu ve
hiicresel hasar1 da uyarabilmektedir >!7. Yapilan bir ¢alismada toplam fruktoz aliminda giinde
20 g'lik bir artigin, proinflamatuar belirteglerin konsantrasyonlarinda %1,5-%1,9'luk bir artis ve
adiponektinde %3,5'lik bir azalma ile birlikte TG/HDL'de %35,9'luk bir artigla iliskili oldugu
gosterilmistir.3

Fruktoz ve Insiilin Direnci

Fruktozun metabolizmas1 ile hepatik de-novo lipogenez ile yag asitlerinin artisi,
hiperinsiilinemi ve insiilin direnci gelisiminde rol oynamaktadir.'®!7 Insiilin direnci gelisimi ile
de viicutta yag depolanmasi artmakta ve obezite riski yiikselmektedir. Insiilin sekresyonu, kan
glikoz dilizeyinin artmasi ile B hiicrelerinin membranlarindaki Glut4 tasiyic1 proteinler
tarafindan uyarilmaktadir. Fruktoz ise beta-hiicrelerden insiilin saliniminin uyarilmasinda zayif
etkiye sahiptir, ¢linkii beta hiicrelerde fruktoz tasiyici Glut5 diisiik miktarlarda bulunmaktadir.
Bu nedenle besinlerle alinan fruktoz, tokluk insiilin salinimimi uyarmamaktadir. Fruktoz
transporterlarinin eksikligi ile kan beyin bariyerini gegememesi, besin alimmin ve enerji
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dengesinin kontroliinde degisikliklere neden olmaktadir.'®

Yapilan randomize kontrollii bir ¢alismanin sonucunda orta miktarlarda fruktoz ve
sukrozun, benzer miktarlarda glikoza kiyasla saglikli erkeklerde karaciger insiilin duyarliligini
ve lipid metabolizmasini 6nemli 6lgtide degistirdigi belirlenmistir.>> On hafta boyunca pre-obez
ve obez kadinlara aldiklar1 enerjinin %25°1 kadar fruktozlu i¢ecek verilerek aglik insiilin ve
glikoz diizeylerinin ylikseldigi, insiilin duyarliliginin azaldigi, fakat glikoz alan grupta boyle
bir etki olmadig1 saptanmugtir.2

Iki hafta boyunca YFMS ile tatlandirilmis iceceklerin tiiketiminin, geng (18-40 yas)
yetiskinlerde (BKI 18-35 kg/m?) insiilin duyarlilig1 iizerindeki doz-yamit etkileri arastirilmastir.
Bunun sonucunda katilimcilar giinliik enerji gereksinimlerinin %0'm1 (aspartam: n=23),
%10"anu (n=18), %17,5'ini (n=16) veya %25'ini (n=28) YFMS igeren iceceklerle kargiladiktan
sonra, insiilin duyarliliginda doza baglh olarak azalma oldugu belirlenmistir.?* Normal agirlikli
12 kadinin 2 giin boyunca aldiklar1 enerjinin %30’unun fruktozdan saglanmasi ile kan insiilin
diizeyi %65 azalmistir. Yiiksek fruktoz iceren beslenme insiilinin gorevlerini bozmaktadir ve
bu beslenme seklinin devamu ile insiilin direnci riski artmaktadir. Fruktoz kisa siirede insiilin
salinimmi uyarmamasina ragmen, uzun siire yiiksek fruktoz tliketimi ile insiilin salinimi
artmakta ve hiperinsiilinemi ortaya ¢ikmaktadir.?> Hallfrisch ve dig. ortalama 39 yasindaki
erkeklerle (n=24) yaptiklar1 calismada toplam enerjinin %15’inin 5 hafta boyunca fruktozdan
saglanmasi ile aclik ve tokluk kan glikozunun ve insiilin diizeylerinin hem saglikli hem de
hiperinsiilinemik bireylerde arttigin1 saptamislardir. Bu etki nigasta verilen kontrol grubunda
ise gozlemlenmemistir.?® Fruktoz aliminin enerjinin yaklasik %8-17 diizeylerine ulasmasi ne
yazik ki endise uyandirmaktadir.?’

Non esteriye yag asitleri ve kan TG diizeylerinin yiikselmesi insiilin direnci ile iligkili
bulunmustur. Insiilin direnci sadece lipid metabolizmas1 bozuklugu ile iliskili olmayip,
diasilgliserol, yag asil CoA ve seramidlerin artis1 da insiilin direncine neden olmaktadir.
Karacigerde bu metabolitlerin artis1 karaciger disfonksiyonuna neden olmakta ve insiilin direnci
olusmaktadir. Bu metabolitlerin hiicre i¢cinde varliklari insiilin reseptor substrat 1’de (IRS-1)
tirozin fosforilasyonu yerine, yliksek serin fosforilasyonuna neden olmaktadir. Bu nedenle de
insiilin sinyalleri azalmakta ve kaslarda veya karacigerde insiilin direnci gelisimi riski
artmaktadir.?® Ratlarda 28 giin yiiksek fruktoz ile beslenme sonucu karacigerde IRS-1 tirozin
fosforilasyonunun %79 azaldigi ve bdylece insiilin direnci gelisim riskinin arttig1
saptanmugtir.?’

Yiiksek fruktoz tiikketimi uzun dénemde yag dokusu artisina ve daha fazla enerji alimina
neden olarak, bireylerde insiilin direnci gelisimini tetiklemektedir. Agirlik kazanimi sonucunda,
insiilin sinyallerinin azalmasi ve leptin salinimimin bozulmasi enerji dengesi kontroliinii
bozmaktadir. Tiim bu hormonal ve fizyolojik degisiklikler enerji alimi, istah kontrolii, agirlik
kazanim ve insiilin direnci ile iliskilendirilmekte, ayrica obeziteye zemin hazirlamaktadir.-®

Fruktoz ve Viicut Agirhg1 Artisi

Diinyada obezite goriilme sikliginin artmasi ile paralel olarak YFMS tiiketiminin de
arttigt  géze carpmaktadir. Bu nedenle fruktozun viicut agirligr artisindaki etkisinin
belirlenmesine yonelik yapilan arastirmalar da artis gostermistir. Calismalarin sonuglarindaki
tutarsizliklar nedeni ile YFMS$’nun potansiyel etkisi tartisma konusu olmaya devam
etmektedir.?-1

Diinya genelinde cocukluk ¢agi obezitesi vakalari artmaya devam etmekte ve
yaygimhigmin, kardiyovaskiiler hastalik ve tip 2 diyabet gibi yetiskinlerde goriilen bulasici
olmayan hastaliklarin riskini artirdigi bilinmektedir. Bu nedenle, daha saghkli yaklasimlar
gelistirmek ve bu durumu tersine ¢evirmek i¢in altinda yatan beslenme ile ilgili nedenleri
anlamak giderek daha da 6nem kazanmaktadir. Obezite gelisiminin, yiiksek fruktoz alimiyla
yakindan iliskili olabilecegi diisiiniilmektedir, ¢iinkii yliksek oranda lipojenik etkisi bulunan
fruktozun asir1 tiikketimi beyaz yag dokusu birikimine yol agmakta ve inflamasyona, oksidatif
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strese ve diizensiz adipokin salinimina neden olmaktadir. Ne yazik ki, fruktoz tiiketimi son
yillarda 6nemli Slgiide artmistir; bu durum, fruktozun genellikle hazir besinlere ve sekerli
iceceklere tatlandirici olarak eklenmesine baglidir ®. Yapilan genis kapsaml bir ¢alismaya 10-
19 yas aras1 5033 erkek ve 4400 kiz dahil edilmis ve yiiksek miktarda seker ilaveli gazl igcecek
tiiketimi, sagliks1z beslenme tercihleriyle iliskili bulunmustur. Ozellikle erkeklerde sekerli gazli
icecek tiiketimi, daha yiiksek bel cevresi ve beden kiitle indeksi (BKI) ile korelasyon
gostermistir. Bu nedenle, sekerli igeceklerin tiiketimini sinirlandirmak halk sagligini korumak
agisindan biiyiik bir etkiye sahip olabilmektedir.*°

Yetiskinlerle yiirtitilen calismalar da YFMS tiiketiminin agirhik artis1 ile iliskili
olabilecegini gostermektedir 23!, Stanhoper ve dig. 2° 10 hafta boyunca fruktozlu igecek
verilmesi ile pre-obez ve obez kadinlarda agirlik artisinda anlamhi  bir farklilik
belirlenmemesine ragmen visseral yaglanmanin arttigin1 saptamiglardir. Tordoff ve dig.
tarafindan 9’u kadin, 21°1 erkek olan 30 yetiskin birey 2 gruba ayrilarak, bir gruba 3 hafta
stiresince 3 kkal enerji veren aspartamli soda ve diger gruba 530 kkal igeren YFMS iceren soda
verilmistir. Bu arastirma sonucunda YFMS ile enerji alimi ortalama %13 artarak, kadinlarda
ortalama 0.97+0.25 kg, erkeklere 0.524+0.23 kg agirlik kazanimi gozlemlenmistir.’! Bunlardan
farkli olarak 55 arastirmanin sistematik derlemesi sonucu, pre-obez ve obez bireylerde insiilin
direnci, bozulmus glikoz tolesansi, hiperlipidemi gibi sorunlar ve istahin diizenlenmesinde
gorevli hormon diizeylerindeki degisikliklere ragmen, fruktozun normal diizeylerde aliminin
viicut agirhiginda degisikliklere neden olmadig1 belirlenmistir.3? Sartorelli ve dig. ise 30 yas ve
tizeri 475 erkek ve 579 kadin1 degerlendirerek yaptiklar: kesitsel arastirmada yiiksek fruktoz
alimimin bozulmus glikoz toleransi ile iligkili oldugunu, taze meyve tiiketimi ile alinan
fruktozun ise olumsuz bir etkisi olmadigini belirlemislerdir.** Toplam 767 bireyin dahil edildigi
4 caligmanin meta-analizine gére YFMS tiiketiminin sukroza (sakkaroz) kiyasla daha yiiksek
C-reaktif protein (CRP) seviyesiyle iligkili oldugu, ancak antropometrik olgiimler ve diger
metabolik parametrelerde iki tatlandirici arasinda anlamli bir fark bulunmadigi gosterilmistir.>*

Glikozun besin alimi iizerindeki etkisine bakildiginda, ATP’nin AMP’ye oraninin
yukselmesi ile malonil CoA miktarinin artmasi besin alimini baskilamaktadir. Fruktoz ise ters
olarak ATP’ye ihtiya¢ duymayarak, ATP’nin AMP’ye oraninda azalmaya neden olmakta,
AMPK aktivitesi ile malonil CoA diizeylerini diisiirmekte, néropeptid Y diizeyini yiikseltmekte
ve boylece besin alimmi artirabilmektedir.33-¢ Fruktoz metabolizmasi sonucunda insiilin ve
leptin salinimindaki degisiklikler de besin alimi artist ve agirlik kazanimina neden
olabilmektedir.”® Bunlara ek olarak, fruktoz tiiketimi ile ndrotransmitter sentezinde ortaya
cikan degisimler, 6zellikle dopamin sentezi, besinlerden alinan keyif ve haz duygusu sonucunda
da asir1 yeme durumunu ortaya ¢ikarabilmektedir.®

Fruktoz ve Istah Artis1

Besin alimi ve enerji dengesi, bircok besin dgesinin endokrin ve noral sinyallerin
merkezi sinir sistemine ve hipotalamusa sinyaller gondermesi ile diizenlenmektedir '®. Sindirim
sistemi, yag dokusu ve beyinde lretilen sinyaller, istah kontrolii, enerji harcamasi, yeme
davranis1 ve viicut yag dokusu miktarmi belirlemektedir.3’

Fruktozun istah ve besin alimi1 {izerindeki etkisi farkli mekanizmalarla
agiklanmaktadir.>® Fruktoz ile tatlandirilmis yiyeceklerin asir1 tatli olmasi ve lezzet olarak
tercih edilir olmasi, bagimlilik benzeri davraniglar tetiklemesi ve asir tiiketilmesi bunlardan
biridir.” Bir digeri de fruktozun metabolizmasi sonucu doygunluk hissi saglamayarak
kontrolsiiz asir1 enerji ve besin alimina neden olmasi ile agiklanmaktadir. Bu etki fruktozun
aclik ve tokluk hormonlar tizerindeki etkisi ile iligskilendirilmektedir. Fruktozun insiilin, leptin
ve ghrelin hormonlarinin salinimi iizerinde degisikliklere neden olmasiyla enerji dengesi ve
viicut agirhiginda yiikselmeye neden olabilecegini gostermektedir.®

Yiiksek fruktozlu musir surubu ile zenginlestirilmis besinlerin siirekli tliketimi,
dopaminerjik mezolimbik sistem {izerinde dogrudan bir etki yaratmakta ve dopamin sentezini
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uyararak zevk hissi saglamaktadir.®*® Seker, yag ve tuz bakimindan zengin yiyeceklerin beyin
tizerindeki etkileri, kokain ve nikotin gibi bazi uyarici maddelere benzerdir. Bu anlamda, obez
bireyler obez olmayan bireylere kiyasla yiiksek enerji yogunluguna sahip yiyecekleri segcme
egilimindedir. Hiperkalorik besinlerle beslenme, beynin ddiil sisteminin nérotransmitterlerinin
aktivasyonuna neden olarak bir zevk hissi ortaya ¢ikarmaktadir. Bu his, tekrar zevk almak i¢in
siirekli olarak tekrarlanmakta ve bu da bagimlilik davranisi gelistirerek asir1 yeme davranisina
neden olmaktadir. Bu besinlerin siirekli kullanimi, ndroadaptif degisikliklere ve artan reaktif
toleransa neden olan besin bagimlilig1 siirecini baglatmaktadir. Bu nedenle YFMS iceren hazir
besinlerin de asir1 yeme davranisina yol a¢tigi vurgulanmaktadir.®

Mideden salgilanan ghrelin besin alimmi baslatan &nemli bir hormondur. Ogiin
sirasinda kolesistokinin, glukagon benzeri peptid 1 (GLP-1) tokluk hissi olusturmakta ve besin
alimini durdurmaktadir. Endokrin pankreastan salgilanan insiilin, adipoz dokudan salgilanan
leptin, ince bagirsaklardan salgilanan peptid YY (PY'Y) de istah, besin alimi1 ve viicut agirliginin
korunmasinda gorev almaktadirlar. A¢lik sinyallerinin aktivasyonu ve doygunluk sinyallerinin
azalmasi sonucunda toplam enerji alim ve viicut agirhigi artis gostermektedir.’

Kan glikoz diizeyi, istah ve besin aliminm kontroliinde rol oynamaktadir. Insiilin,
pankreasin langerhans adaciklarindaki B hiicrelerinden salgilanan ve kan glikoz diizeyini
diisiiren tek hormon olarak bilinmektedir. insiilin sempatik sinir sistemi iizerine direkt etki ile
besin alimmi durduran bir etkiye sahiptir. Insiilin salmimmi asil uyaran kan glikoz
diizeylerindeki yiikselmedir.!6-!” Fruktoz metabolizmasi sonucu kan glikoz diizeyinin yeterince
ylikselmemesi ve insiilin salinmin artis gostermemesi, aglik ve doygunluk sinyallerinin
salinimini olumsuz etkilemektedir.*

Leptin, yag dokusundan salgilanan ve enerji alimin1 azaltip enerji harcamasini arttiran
bir hormondur. Leptin enerji fazlalig1 durumunda salgilanmakta ve doygunluk hissi olusturarak
besin alimimi baskilamaktadir.3” Leptin, aglik hormonu olan néropeptid Y salmimimi
engellemekte, doygunluk hormonu olan pro-opiomelanokortinin salinimimi saglamakta ve besin
alimmi hormon diizeylerini etkileyerek baskilamaktadir. Viicut yag dokusunun artmasi ile
leptine kars1 direng olugmas1 hipotalamusta aglik sinyallerini arttirmaktadir. Leptin saliniminin
azalmasi veya leptin direnci hiperfaji ile agirlik kazanimi ve obeziteye neden olmaktadir.*°

Leptin salinimyi, insiilin salimimia bagl olarak diizenlenmektedir. Bu nedenle fruktoz
tiketimi ile insiilin saliniminin uyarilmamasi, leptin salintmmin uyarilmasini da
engellemektedir. Boylece fruktoz tiiketimi diisiik leptin seviyelerine neden olmaktadir -8,
Leptin ve insiilin konsantrasyonlarinin azalmasina bagli olarak fruktozun asir1 alimi agirlik
kazanimina neden olan bir faktor olarak gosterilmektedir.*! Teff ve dig. 2 giin boyunca 12
normal agirlikli kadm ile yaptiklar1 ¢alismada %30 glikoz veya YFMS iceren bir igecekle
oglinlerin servis edilmesinin, farkli hormonal ve metabolik cevaplara neden oldugunu
gozlemlemislerdir. Glikoza gére YFMS tliketimi sonrasi, tokluk insiilin seviyesi %65 daha
diisiik bulunmustur. Tokluk leptin seviyeleri ise glikoza gére YFMS tiiketimi sonras1 12. saatte
%33, 24. saatte ise %21 daha diisiik bulunmustur.?

Ghrelin viicut kompozisyonunda rolii olan oreksijenik bir hormon olup, dolasimda artan
ghrelin viicut agirlig1 artisina neden olmaktadir. Ghrelin diizeyleri aclik sirasinda en {ist diizeye
ulagmakta, aclik ile besin alimini baslatmaktadir.?” Kan ghrelin konsantrasyonu besin alimidan
hemen sonra diismekte, besin alimi ile 2-3 saat boyunca baskilanmaktadir. A¢lik ve tokluk kan
glikoz, insiilin ve leptin diizeyleri ghrelin ile ters iliskilidir. Fruktoz ile insiilin ve leptin
salmmminin azalmasi, ghrelinin diizeyinin artmasina neden olmaktadir. Bu durum YFMS
tikketimi ile ghrelin seviyelerinin yiikselmesi ile besin aliminin artacagini gostermektedir.*? Teff
ve dig.’nin yaptiklar1 calismaya gore, YFMS ile kan ghrelin diizeylerinin baskilanma siiresi
oldukca diisiik olmasina ragmen, glikoz tiiketimi ile ghrelin diizeyleri 1-2 saat boyunca %30
oraninda baskilanabildigi gosterilmistir. Ghrelin diizeyinin YFMS alimu ile kisa siirede tekrar
yukselmesi sonucunda besin alimi tekrar artmakta ve bu da agirlik kazanimima neden
olabilmektedir.?
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Bu gibi kanitlara ragmen ¢alismalarda celiskili sonuglara rastlanmaktadir. Kan glikoz,
insiilin, leptin ve ghrelin diizeyleri benzer olan 30 kadin ile yiiriitiilen bir ¢alismada ilk
gorlismede enerjinin %30°u YFMS veya sukroz igeren iceceklerden saglanmasi ve ikinci
goriismede normal smirlarda bu igeceklerin verilmesi sonucunda bireylerin enerji ve makro
besin alim1 ayrica istah diizeyleri benzer bulunmustur.** Stanhope ve dig. yaptiklari calismada
34 kisiyi degerlendirmis, YFMS ve sukroz tiiketiminden 24 saat sonra kan insiilin, leptin,
ghrelin ve TG diizeylerinin benzer oldugunu belirlemislerdir.** Bu da YFMS nun, sukroza gore
ozellikle kisa siireli endokrin ve metabolik etkilerinin farkli olmadigim1 gostermektedir. 44
Benzer sekilde yaslar1 20-29 arasinda degisen 37 goniillii ile yiiriitiilen bir ¢alismada 6gle
yemegi sirasinda yemekle beraber tiiketilen sukroz veya fruktoz ile tatlandirilmis kola tiiketimi
ile aglik, doygunluk ve kisa siireli enerji alimi arasinda anlamli bir farklilik belirlenememisgtir.*
On iki kisi ile ytriitiilen deneysel bir ¢caligmanin sonucuna gore sukroz ve YFMS’ nun kisa
siirede doygunluk, besin alimi1 ve ortalama istah diizeyi arasinda anlamli farklilik géstermedigi
vurgulanmaktadir.*®

Fruktozun Giinliik Onerilen Ahm Miktar1

Fruktoz iceren sekerli icecekleri yiiksek miktarda tliketen bireylerin obezite, metabolik
sendrom, gut ve tip 2 diyabet gelistirme riskinin daha yiiksek oldugu agik¢a gosterilmistir.4748
Giinde 25-40 gram arasinda degisen orta miktarlarda diyetle fruktoz tiiketimi giivenli kabul
edilmektedir (meyve tiiriine gore degisecek sekilde 500-800 gram meyve). Meyve ve sebzelerde
dogal fruktoz bulunmakta, bu nedenle meyve ve sebze tiiketimi sadece minimal miktarda
fruktoz alimi1 ile sonuglanmaktadir. Bu nedenle meyveler Olgiilii tiiketildiginde saglikli
secimleri olusturdugu ve fruktoz alimma bagl saglik sorunu riski tasimadigi ozellikle
vurgulanmas1 gereken onemli bir konudur.*® Fruktozun dogal besin kaynaklar1 (6zellikle
meyveler) saglik lizerinde zararli bir etkiye sahip olmasa da, fruktoz iceren sekerlerin (6zellikle
sekerli icecekler) 6zellikle giinliik enerji alimini ciddi sekilde artirarak saglik tizerinde zararlh
etkilere sahip oldugu meta-analiz ¢alismalariyla gosterilmigtir.*’->°

Enerjinin 4-6 hafta boyunca %?20-25’inin fruktozdan saglanmasi ile istah ve besin
alimmi kontrol eden hormon diizeylerinin etkilendigi, fakat enerjinin %4-12’sinin fruktozdan
saglanmas1 ile lipid ve glikoz metabolizmasinda herhangi bir degisiklik olusmadigi
belirtilmistir.’! Fruktozun 0-50 g/giin arasinda alimi orta, 51-100 g/giin arasinda alimi yiiksek,
101-150 g/giin arasinda alimi ile ¢ok yliksek olarak siniflandirilmaktadir. Buna gore, 2000
kcal/giin enerji alimi durumunda 50 g/giin (enerjinin %10’u) diizeyinde fruktoz alimi kabul
edilebilir deger olarak bildirilmistir. Enerjinin %20’sinden fazlasinin (>100g/giin) fruktoz veya
diger seker c¢esitlerinden karsilanmasi durumunda fruktozun potansiyel zararli etkileri
artabilecegi gibi, enerjinin bos enerji kaynaklarindan yiiksek oranda kargilanmasi sonucu diger
mikronutrientlerin eksikligi de ortaya ¢ikabilmektedir.3?

Giinde <50 g veya enerjinin ~%10'u kadar orta diizeyde fruktoz tiikketiminin lipid ve
glikoz kontrolii iizerinde zararli bir etkisi olmadig1 ve giinde <100 g tiikketiminin viicut agirligini
etkilemedigi belirtilmektedir. Bu miktarin iizerinde tiiketim sonucunda ise ¢ok sayida metabolik
bozuklugun ortaya ¢ikma riski artmaktadir. Saglik otoriteleri, 6zellikle islenmis besinlerden
gelen fruktozun sinirlandirilmasini dnermektedir.” Tiirkiye Beslenme Rehberi (TUBER) ne
gore ilave seker tiiketiminin giinliik enerjinin %10’undan fazlasin1 gegmemesi ve ozellikle
kronik hastalifi bulunan bireylerde %5’in altinda olmasi Onerilmektedir.® Ne yazik ki,
adolesanlarin enerji ve besin alimlariin degerlendirilmesi ile aldiklar1 enerjinin 800 kkal’sinin
sekerden karsilandigi ve bunun yaklasik yarisini sukrozun olusturdugu ve bdylece giinliik
yaklasik 100 g fruktoz alindig1 belirlenmistir.>* Bunlara ek olarak, fruktozun saglik iizerindeki
etkilerinin net olarak aydinlatilabilmesi i¢in daha fazla sayida genis Orneklemli kaliteli
randomize kontrollii ¢alismalara ihtiya¢ bulunmaktadir.>
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Sonug¢ ve Oneriler

Ozellikle sekerli iceceklerden alinan fruktozun artmasiyla birlikte, obezite, karaciger
fonksiyon bozukluklari, dislipidemi ve hiperiirisemi gibi metabolik bozukluklar diinya ¢apinda
daha yaygin hale gelmistir. YFMS tliketiminin artmasi sonucu fruktoza bagli metabolik ve
endokrin cevaplarda ortaya ¢ikan degisiklikler, lipogenez ve insiilin direncine neden
olabilmektedir. Ayrica YFMS alimu ile istah ve doygunluk {izerinde etkisi olan insiilin, leptin
ve ghrelin gibi hormonlarin saliniminin bozulmasi giinliik enerji alimini artirmaktadir. Bunlara
ek olarak, YFMS ile asir1 yeme davranisi ve bagimlilik benzeri yeme davraniglarinin da
artabilecegi 6ne stiriilmektedir.

Bu gibi metabolik, endokrin ve fizyolojik degisikliklerin uzun siireli ve yiiksek
miktarlarda fruktoz igeren besinlerin tiikketilmesi sonucu ortaya ¢ikacagi vurgulanmaktadir. Bu
nedenle fruktozun dogal olarak sebze ve meyvelerden saglanan formu ile az miktarlarda
tiiketiminin saglik lizerinde zararl etkilere neden olmayacagi belirtilmektedir. Bu nedenle tiim
seker ¢esitlerinin kullanimi sinirlandirilmali, fruktoz dahil toplam basit seker tiikketimi ile alinan
enerji, glinliik alian enerjinin %10’undan fazla olmamalidir. Fruktoz ve/veya YFMS nun orta
diizeyde aliminin istah, besin alimi ve obezite iizerindeki potansiyel etkilerinin net olarak
belirlenebilmesi i¢in daha objektif meta-analiz ¢alismalarina veya daha fazla sayida randomize
plasebo kontrollii klinik arastirmalara gereksinim duyulmaktadir,

Asir1 fruktoz aliminin, 6zellikle YFMS igeren igecek tiiketimine bagl olarak ¢ocukluk
cag1 obezitesi prevelansini artirdigi belirtilmektedir. Bu nedenle yiiksek fruktoz ve/veya basit
seker alimimi smirlandirmaya yonelik ulusal stratejilere ihtiya¢ duyulmaktadir. Buna bagh
olarak hem fruktozun asir1 aliminin saglik tizerindeki etkilere karsi, hem de tiiketim miktarinin
bilingli olarak kontrol edilebilmesine kars1 topluma farkindalik kazandirilmasi 6nerilmektedir.
Hem c¢ocuklar ve adolesanlarin hem de ebeveynlerin beslenme egitimleri ile desteklenerek
bilingli tiiketiciler olmalar1 hedeflenmeli ayrica besin etiket bilgisini okuma aliskanligi
kazandirilmas1 hedeflenmelidir.
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