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European Association for the Study of Obesity

EASO Collaborating Centres for Obesity Management (COMs)

Centre: Zonguldak Biilent Ecevit University
Obesity and Diabetes Application and Research Center
Contact: Professor Taner Bayraktaroglu

We would like to take this opportunity to thank you for submitting a renewal application for your
centre.

As you are aware, under the EASO COM scheme, obesity management centres are accredited against a
set of carefully developed criteria and in accordance with accepted European and academic guidelines,
with centres assessed by the EASO Obesity Management Task Force (OMTF). The OMTF has reviewed
the renewal application of your centre and we are delighted to inform you that it has been accredited
for a further three-year period from 1% July 2022 to 30" June 2025.

Your centre will continue to be recognised by EASO as a leading obesity management centre in Europe
throughout that period. The EASO COM network brings together accredited centres from across Europe
and, as a member of this network, you (and your centre) will have the opportunity to contribute to a
number of important EASO projects. One of the main goals of the COM network is to develop consensus
guidelines on a number of management issues, with consensus achieved via the exchange of expertise
during specially convened ‘COM Summit Meetings’.

We look forward to continuing or work with you to develop the EASO COM network and its important
actions in the coming years.

With kind regards
Yours sincerely

Professor Jason Halford Professor Luca Busetto Mr Euan Woodward
President, EASO Dr Dror Dicker Executive Director, EASO
Co-Chairs, EASO OMTF

On behalf of the EASO OMTF and Executive Committee.
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YAZARLAR ICIN BILGILER

AMAC VE KAPSAM

“Turkiye Diyabet ve Obezite Dergisi” (Tirk Diyab Obez) Zonguldak
Biilent Ecevit Universitesi Obezite ve Diyabet Uygulama ve Arastirma
Merkezi'nin bilimsel yayim organidur. lgili alanlardaki ulusal ve ulusla-
rarasi tim kurum ve kisilere basili ve elektronik olarak ticretsiz ulasmay1
hedefleyen hakemli bir dergidir. Dergi yilda ii¢ kez olmak tizere Nisan,
Agustos, Aralik aylarinda yayimlanir. Derginin yayim dili Tiirkge ve Ingi-
lizcedir. Dergi agik erisim saglama politikasini benimsemistir.

Derginin amac1 Tiirkiye’de ve yurtdisinda obezite ve diyabet hastalik-
lar1 alaninda yapilan nitelikli arastirma ¢alismalarini ulusal ve uluslara-
rast bilim ortamina sunarak duyurmak, paylasmak ve siirekli bir egitim
platformu olusturarak bilimsel ve sosyal iletisimin gelismesine katkida
bulunmaktir.

Dergide bu amaglar dogrultusunda 6zgiin arastirmalar, olgu sunum-
lar1, derlemeler, kisa bilgi makalesi, editore mektup, biyografi yazilar1 ve
makale bigimine getirilen toplant1 bildirileri yayimlanir. Kongre, sempoz-
yum, elektronik ortamda sunulmus bildiriler veya 6n ¢aligmalar, bu duru-
mun belirtilmesi kosuluyla yayimlanabilir.

Bu dergiye gonderilen yazilar, daha 6nce herhangi bir yerde yayimlanma-
mis ve yayimlanmak tizere bagka bir dergiye gonderilmemis olmasi sart1
ile kabul edilir.

Tiim yazilar 6nce editor ve yardimer editorler tarafindan 6n degerlen-
dirmeye alinir. Daha sonra degerlendirilmesi igin derginin bilimsel
danigma kurulu iiyelerine gonderilir. Yayimlanmak tizere dergiye iletilen
tiim makalelerde hakem degerlendirmesine bagvurulur. Gerekli durum-
larda dizeltmeler yapilabilir. Yazarlardan bazi sorularin yanitlanmasi ve
eksiklerin tamamlanmasi istenebilir. Dergide yayimlanmasina karar veri-
len yazilar sayfa diizenlenmesi siirecine alinir. Bu asamada yazilar tim
bilgilerin dogrulugu i¢in ayrintili kontrol ve denetimden gegirilir. Yazi-
lar yayim oncesi son sekline getirilerek yazarlarin kontroliine ve onayina
sunulur.

BIiLIMSEL SORUMLULUK

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede
belirtilen yazarlarin ¢aligmaya belirli bir oranda katkisinin olmasi gerek-
lidir. Yazarlarin isim siralamasi ortak verilen bir karar olmalidir. Yazar-
lar, yazar siralamasini yayin hakki devir formunda imzali olarak belirt-
mek zorundadir. Yazarlarin tiimiiniin ismi, yazinin baghgmin altindaki
boliimde yer almalidir. Yazarlik icin yeterli dl¢titleri karsilamayan ancak
caligmaya katkis1 olan tiim bireyler “Tesekkiir” kisminda siralanabilir.

ETiK SORUMLULUK

o Etik kurallara uyulmamasindan dogacak her tiirli sorumluluk
yazar(lar)a aittir.

« “Insan” dgesini igeren tim ¢aligmalarda Diinya Tip Birligi Helsinki
Deklerasyonu Prensiplerine uygunluk (http://www.wma.net/en/30
publications/10policies/b3/index.html) ilkesi kabul edilir. Dolaysiyla
yayimlanmak tizere gonderilen tiim makalelerde yukarida belirtilen
kurulun etik standartlarina uyuldugu belirtilmelidir. Bu ¢alismalarda
yazarlarin, makalenin Gereg ve Yontemler béliimiinde galismanin yuka-
ridaki prensiplere uygun olarak yapildigini, etik kuruldan onay ve calig-
maya katilmis bireylerden/ebeveynlerinden “Bilgilendirilmis Onam”
alindigini bildirmeleri gereklidir. Yerel veya uluslararasi etik kurullardan
alinan gerekli tiim onay belgeleri de makale ile birlikte gonderilmelidir.

o “Hayvan” ogesi ile ilgili yapilan deneysel galigmalarda ise yazarlarin,
makalenin Gereg ve Yontemler boliimiinde Guide for the Care and Use
of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri
dogrultusunda hayvan haklarini koruduklarini ve ¢alismanin yapildig:
kurumdaki hayvan deneyleri etik kuruldan onay aldiklarin: bildirme-
leri gereklidir.

o Caligma etik kurul onay1 alinmasini gerektiriyor ise, alinan onay belgesi
makale ile birlikte dergi yaym kuruluna gonderilmelidir.

v

o Eger makalede daha 6nce yayimlanmis alinti yazi, tablo, resim vs.
var ise yazarlar; yayin hakki sahibi ve yazarlarindan yazili izin almak,
ayrica bunu makalede belirtmek zorundadir.

o Eger makalede dogrudan ya da dolayl: ticari baglant1 veya ¢aligma igin
maddi destekte bulunan kurum varsa yazarlar; kaynak sayfasinda,
kullanilan ticari triin, ilag, ilag firmasi vb. ile ticari hi¢bir iliskinin
olmadigini ya da varsa nasil bir iliski oldugunu bildirmek zorundadr.

« Editorler ve yayimci, reklam amaciyla dergide yayinlanan ticari tirtinle-
rin 6zellikleri ve agiklamalar1 konusunda sorumluluk kabul etmemek-
tedir.

Hastalar ve ¢alismaya katilanlarin gizlilik ve mahremiyeti:

o Ozellikle hastanin adi, adinin kisaltilmasi, hasta protokol numaralar:
ve kayit numarasi kullanilmamalidir.

» Hasta onay1 ve/veya gozlere iliskin 6zel bir bulgu olmadikea fotograf-
larda gozler maskelenmeli ve hastanin taninmayacag sekle getirilmeli-
dir.

« Tanimlayic bilgiler, bilimsel amaglar agisindan ¢ok gerekli olmadikga
ve hasta (ya da anne-baba, ya da vasisi) yazili ‘Bilgilendirilmis Onam’
vermedikge basilmazlar. ‘Bilgilendirilmis Onam’ alindigi makalede
belirtilmelidir.

EDITORLER, YAZARLAR VE HAKEMLER iLE ILiSKiLER

Dergiye gonderilen yazilarin, dergi yazim kurallarina gore hazirlanmig ve
eksiksiz olarak sayfa diizenlemesine hazir duruma getirilmis olmasi gere-
kir. Yayim kurulu, yazim kurallarina uymayan yazilar: iade etmek, diizel-
tilmek tizere yazara gondermek ya da sekil agisindan yeniden diizeltmek
yetkisine sahiptir. Yayim kurulu tarafindan dizeltme istenen makalelere,
yazar tarafindan hakemlere verilen yanitlari igeren ayr1 bir yazi eklenme-
lidir.

Editor ve dil editorleri, yazim dili, imla diizeltmeleri ve kaynaklarin yazim
kurallarina uygunlugunun denetimi ve ilgili diger konularda degisiklik ve
diizeltmelerin yapilmasinda tam yetkilidir.

Makalede daha 6nce yayimlanmis alint1 yazi, tablo, fotograf vb. var ise,
makalenin sorumlu yazari ilgili yayin hakki sahibinden ve yazarlarindan
yazili izin almak, ayrica bunu makalede belirtmek zorundadur.

Dergiye gonderilen yazilar, kérleme danigmanlik (peer-review) sistemine
gore yazarlarin isimleri metinden ¢ikartilarak editorler kurulu tarafindan
hakemlere gonderilir. Yazarlara da, yazinin hangi hakemlere gonderildigi
ile ilgili bilgi verilmez. Edit6r, makalelerle ilgili bilgileri (makalenin alin-
masl, icerigi gozden gegirme siireci, hakemlerin elestirileri ya da varilan
sonuglar) yazarlar ya da hakemler disinda kimseyle paylasmaz. Hakemler
ve yayin kurulu tiyeleri topluma agik bir sekilde makaleleri tartisamazlar.
Yazarlar alt1 hafta iginde makalelerinin yayimlanmasi konusunda bilgi-
lendirilir.

Hakemler yazilar1 inceledikten sonra, degerlendirmelerini edit6re gonde-
rir. Yazarm ve editoriin izni olmadan hakemlerin degerlendirmeleri
basilamaz ve agiklanamaz. Hakemlerin kimliginin gizli kalmasina 6zen
gosterilir. Bazi durumlarda editoriin karariyla, ilgili hakemlerin makaleye
ait yorumlar1 ayn1 makaleyi yorumlayan diger hakemlere gonderilerek,
hakemlerin bu siiregte aydinlatilmasi saglanabilir.

BILIMSEL MAKALE CESITLERI

Ozgiin Aragtirma: Klinik, laboratuvar, epidemiyolojik ve her tiirlii
deneysel calismalar yayimlanabillir. Ozgiin aragtirma makaleleri asag1-
daki béliimlerden olusmalidir; Oz (Tiirkge ve Ingilizce), giris, gerec ve
yontem, bulgular, tartigma, tesekkiir, kaynaklar. Tartisma bolimiinii
takiben tesekkiir bolimiinde “¢ikar ¢atigmast” olup olmadigina dair bilgi
verilmelidir.

Derleme: Diyabet ve Obezite hastaliklar1 alanindaki giincel konulardan
olusan derlemeler, dogrudan veya davet edilen yazarlar tarafindan yazila-
bilir. Derleme makaleleri asagidaki boliimlerden olusmalidir;

Oz (Tiirkge ve Ingilizce), metin, kaynaklar.
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Olgu Sunumu: Diyabet ve Obezite hastaliklari alaninda nadir goriilen,
tani ve tedavisinde yenilik ve farkliliklar gosteren, tedavisi tamamlanmig
ve takibi yapilmis olgulara yer verilir. Olgu sunumlar: agagidaki bolim-
lerden olugmalidir;

Oz (Tiirkge ve Ingilizce), giris, olgu, tartisma, kaynaklar.
YAZIM KURALLARI

Yazilar cift aralikli, 12 punto ve sola hizalanmis olarak, “Times New
Roman” karakteri veya “Arial” yazi karakterlerinde kullanilarak yazilma-
lidir. Sayfa kenarlarinda 2,5 cm bosluk birakilmali ve sayfa numaralari
her sayfanin sag alt kosesine yerlestirilmelidir. Kapak sayfasina numara
yazilmamalidir. Makaleler “Uluslararast Tip Dergileri Editorleri Kurulu”
tarafindan belirlenen: Biyomedikal Dergilere Gonderilen Makalelerin
Uymas: Gereken Standartlar’a (http://www.icmje.org) uygun olmalidir.
Ozgiin aragtirma yazilar1 ve derlemeler cift aralikli olarak en fazla 15
sayfa, olgu sunumlari ise 5 sayfay1 (6z, kaynaklar, tablo ve sekiller haric)
gegmemelidir. Yazilar “doc” veya “docx” formatinda gonderilmelidir.
Yazarlar diizeltme yaptiklar: dosya tizerinde yapilan degisiklikleri farkli
bir renk ile belirtmelidir. Yazida asagidaki boliimler bulunmalidir:

BASLIK SAYFASI

Yazinin baghgini (Tiirkge-Ingilizce), yazarlarin isimlerini, caligtiklary
kurumlari, yazigmalarin yapilacagi yazarin adini, agik adresini, telefon ve
faks numaralarini, e-posta adresini, ayrica 40 karakteri gegmeyen bir kisa
baslig: icermelidir. Yazi daha 6nce bilimsel bir toplantida sunulmus ise
toplanti ady, tarihi ve yeri belirtilerek yazilmalidur.

OZ VE ANAHTAR SOZCUKLER

Makalelerde Tiirkge ve Ingilizce 6z (abstract) olmalidir. Oz, 250 sbzciigii
agmamali, makaleyi yansitacak nitelikte olmali, nemli sonuglar vermeli
ve bunlarin ¢ok kisa yorumu yapilmalidir. Oz'de agiklanmayan kisaltma-
lar kullanilmamals, kaynak gésterilmemelidir. Ozgiin arastirma makale-
lerinde Tiirkge ve Ingilizce 6z'ler béliimlii olmali ve asagidaki gibi yapi-
landirilmalidir;

Amag, gereg ve yontemler, bulgular, sonug(lar).

Olgu sunumlarinda ise; amag, olgu(lar), sonug(lar) boliimlerini igeren
yapilandirilmis 6z bulunmalidir.

Tiirkce ve Ingilizce anahtar sézciikler “Index Medicus: Medical Subject
Headings” (http://www.nlm.nih.gov/mesh/MBrowser.html) ile uyumlu
olmali ve en az i en fazla bes adet olmalidir. Anahtar s6zciiklerin belgeye
erisimde en 6nemli 6ge oldugu gozoniinde bulundurulmalidir.

GIRIS

Bu boliimde, arastirmanin neden yapildigi sorularina yanit verilmeli,
konu ile ilgili gegmis literatiir degerlendirilmelidir.

GEREC VE YONTEMLER

Calismada kullanilan gere¢ tanimlanmali ve uygulanan yontem ayrintili
bicimde anlatilmalidir. Kisaltmalar metinde, tablolarda, resim ve sekil-
lerde ilk gectigi yerde agiklanmalidir. Eger bir marka belirtiliyorsa tiretici
firmanin adi (sehir, tilke) verilmelidir.

BULGULAR

Elde edilen bulgular agik ve kisa bir sekilde sunulmalidir. Bu amagla tablo,
grafik ve fotograflar kullanilabilir.

TARTISMA

Giris bolimiiniin tekrar1 yapilmadan, bulgularin 6nemi belirtilmelidir.
Bu bolimde ¢alismanin sonuglar: verilmelidir.

TESEKKUR YAZISI

Makalenin sonunda ve kaynaklardan 6nce, varsa arastirmaya veya maka-
lenin hazirlanmasina katkida bulunanlara “tesekkiir” yazilabilir. Bu
boliimde kisisel, teknik ve gere¢ yardimi gibi nedenlerle yapilacak tesek-
kiir ifadeleri yer alir.

Her tiirlii ¢ikar gatigmasi, finansal destek, bagis ve diger editoryal (istatis-
tik analiz, Ingilizce/Tiirkce degerlendirme) ve/veya teknik yardim var ise
metnin sonunda sunulmalidir.
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KAYNAKLAR

Kaynaklar makalede gecis sirasina gore numaralandiridmali, numa-
ralari metinde ctimlenin sonunda parantez icinde belirtilmelidir ve
metin igerisinde aldig1 numaraya gore kaynak listesinde gosterilmelidir.
Kaynak listesi ayr1 bir sayfada olmalidir. Kaynak listesinde “ve ark.” (et
al.) kisaltmasi kullanilmamali, biitiin yazarlarin isimleri belirtilmeli-
dir. Metin i¢inde kaynak verirken, yazar sayis1 iki veya daha az ise tim
yazarlar yazilmali, ikiden fazla ise ilk yazar adi yazilarak “ve ark.” (et
al.) kisaltmasi kullanilmalidir. Kaynaklarin dogrulugundan yazar(lar)
sorumludur. Kaynak bildirme “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” (http://www.icmje.org) adli kilavuzun
en son giincellenmis sekline (Subat 2006) uymalidir. Dergilerin isimleri
Index Medicus’a uygun olarak kisaltilmis bicimde verilir. Dergi isimleri-
nin kisaltmalari i¢in Index Medicus’da dizinlenen dergiler listesine veya
http://www.nlm.nih.gov/tsd/serials/lji.html adresine bakiniz. Index’e
girmeyen dergi isimlerinde kisaltma yapilmaz. Sadece yayimlanmis veya
yayimlanmak iizere “baskida” olan makaleler, kaynaklarda gosterilebilir.

KAYNAKLARIN YAZIMI iCIN ORNEKLER
Dergiler:

Yazar ad(lar)i, makale adi, dergi ad1 (“IndexMedicus” ta verilen listeye
gore kisaltilmalidir), yily, cilt numarasi, ilk ve son sayfa numarasi.

Giugliano D, Ceriollo A, Paolisso G. Oxidative stress and diabetic vascu-
lar complications. Diabetes Care. 1996;19:257-267.

Cevrim-i¢i makaleler:
El-Hage J. Peroxisome proliferator-activated receptor (PPAR) agonists:
preclinical and clinical cardiac safety considerations. Rockville, MD: Center

for Drug Evaluation and Research, 2006. (Accessed May 18, 2007, at http://
www.fda.gov/cder/present/DIA2006/El-Hage_CardiacSafety.ppt.)

Kitaplar:

Bolimiin yazarlarinin ad(lar)s, kitabin adi, kagincr baski oldugu, yayim-
landig yer, yayinevi, yil.

Larsen PR, Kronenberg HM, Melmed S, Polonsky KS. Williams Textbook
of Endocrinology, 10th Edition, Philadelphia, Elsevier Science, 2003.

Kitap boliimii:

Tlgili boliim yazar ad(lar)s, ilgili béliim ads, editér(ler), kitabin adi, yayim-
landig1 yer, yayievi, yil, ilk ve son sayfa numarasi.

Klein S, Romijn JA. Obesity. In: Larsen PR, Kronenberg HM, Melmed S,

Polonsky KS. Williams Textbook of Endocrinology, 10th Edition, Phila-
delphia, Elsevier Science, 2003, p.1642-1706.

TABLOLAR

Tablolar ana metin i¢inde kaynaklardan sonra gelmeli, her tablo ayr1 bir
sayfada olacak sekilde ve cift aralikli olarak yazilmalidir. Makale i¢indeki
gecis sirasina gore numaralandirilmali ve kisa-6z bir baghk tagimalidir.
Metin igerisinde de yerleri belirtilmelidir. Tablo bashg tablonun tistiinde,
tablo agiklamalar1 ve kisaltmalar altta yer almalidir. Tablolar metin igin-
deki bilgileri tekrarlamaktan ziyade kendini agiklayici nitelikte olmalidir.
Daha 6nce yayimlanmis olan bilgi veya tablolarin kaynag;, ilgili tablonun
altina ilistirilen bir dip not ile belirtilmelidir.

KISALTMALAR

Sozctigtin ilk gectigi yerde parantez iginde verilir ve tiim metin boyunca
ayni kisaltma kullanilir.

FOTOGRAF VE SEKILLER, ALTYAZILARI

Resim, sekiller, elektronik fotograflar, radyograflar, goriintiileri ve
taranmig gortintiler “;jpeg” ya da “tiff” formatinda, piksel boyutu en
az 800x600 ve 1000 dpi ¢oziniirlikkte kaydedilmeli ve ¢evrimigi olarak
gonderilmelidir. Histolojik kesit ve sitoloji fotograflarinda biiyiitme ve
boyama teknigi belirtilmelidir. Resim ve sekiller metinde gegis sirasina
gore numaralandirilmahdir. Metin igerisinde de yerleri belirtilmelidir.
Resim ve sekil alt yazilar1 makalenin sonunda ayr1 bir sayfada verilmeli-
dir. Resim ve sekil alt yazilar1 kisa ve agiklayic1 olmali, metni tekrar etme-
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melidir. Resim veya sekillerde kullanilan sayi, sembol ve harflerin anlami
acik bir sekilde belirtilmelidir. Zorunlu olmadikga resim tizerinde yazi
yazilmasindan kaginilmahidur.

BASVURU VE YAYIN HAKKI DEVIR YAZISI

Yazilar yalnizca derginin gevrimici makale degerlendirme sistemi tizerin-
den kabul edilmektedir (https://dergipark.org.tr/tr/pub/tudod) Yazi ile
birlikte, tiim yazarlarin imzali onaymni igeren yaym hakk: devir formu
dergiye kaydedilmelidir. Yazinin tiim yazarlar tarafindan okundugu,
onaylandig: ve orijinal bir ¢alisma tirtinii oldugu ifade edilmeli ve yazar
isimlerinin yaninda imzalari bulunmalidir. Herhangi bir yazar, kurum ya
da kurulus ile ¢ikar ¢atismasi olmadig belirtilmeli ve bunun igin “Inter-
national College of Medical Journal Editors Form for the Disclosure of
Conflict of Interest”e gore hazirlanmis olan “Cikar Catigmasi Formu”
doldurulmali ve génderilmelidir.

Kabul edilen makalenin yayin haklar1 “Tirkiye Diyabet ve Obezite
Dergisi”Yaymn Kuruluna devredilmelidir. Yaym hakki makalenin basim,
¢ogaltim ve dagitim haklarmni icermektedir. Yazarlar, “Tiirkiye Diyabet
ve Obezite Dergisi”Yaym Kurulunun yayin hakk: sahibi oldugunu ve
yayinin kaynagini belirtmek kosuluyla bu makaleyi ticretsiz olarak inter-
net ortamina agabilir. Bu durumda dergideki orjinal makaleye internet
sitesinde ¢evrimigi bir baglanti yaratilmali ve baglanti noktasinda su
ifade yer almalidir: “Orijinal makale turkjod.beun.edu.tr adresinde yer
almaktadir.” Dergide basilan tiim makaleler yayin hakki ile korunmakta-
dir. Basilmis olan hi¢ bir materyal “Ttiirkiye Diyabet ve Obezite Dergisi”
Yayin Kurulunun yazili izni olmadan, herhangi bir sekilde baska bir
yerde yayimlanamaz. “Tiirkiye Diyabet ve Obezite Dergisi” Yayin Kurulu
bu dergide yayinlanan bilgilerden olusabilecek yanlislik, eksiklik ve hak
iddialar ile ilgili olarak yasal sorumluluk kabul etmez. Dergide yayim-
lanan makaleler i¢in yazarlara ve hakemlere herhangi bir ticret 6denme-
mektedir.

YAZARLAR iCIN SON KONTROL LiSTESI

Makalenizi “Tiirkiye Diyabet ve Obezite Dergisi”’ne géndermeden 6nce
lutfen bu béliimdeki maddelerle kargilastirarak eksik olmadigindan emin
olunuz.

Gozlemsel ¢aligmalar icin STROBE kontrol listesi (https://www.equator-
network.org/wp-content/uploads/2021/04/STROBE-Turkish-transla-
tion.pdf) dikkate alinmalidir.
Yayinpolitikamiz,incelememakalesiicin PRISM A kontrollistesini (https://
www.equator-network.org/wp-content/uploads/2018/09/PRISMA-ScR-
Fillable-Checklist-1.pdf) ve vaka raporu i¢cin CARE kontrol listesini
(https://staticl.squarespace.com/static/5db7b349364ff063a6c58ab8/
t/5db7bf175f869e5812fd4293/1572323098501/CARE-checklist-
English-2013.pdf) 6nerilmektedir.

o Editore bagvuru mektubu

o Cikar catismasi formu

« Kapak sayfasi, makalenin Tiirkge ve Ingilizce basligi, kisa baglik

o Makalenin metni

« Oz (Tiirkge ve Ingilizce)

o Kaynaklar (Ayr sayfada)

« Tablolar ve grafikler

o Resimler ve sekiller

YAYIN POLITiKASI ve ETIK KURALLAR

Acik Erisim Politikas1

Bu dergi, arastirmay: halka ticretsiz olarak sunmanimn daha biiyiik bir
kiiresel bilgi aligverisini destekledigi ilkesine dayanarak igerigine aninda
acik erisim saglar.

Tiim makaleler, asil yazar(lar)a ve kaynaga uygun atifta bulundugunuz
stirece, herhangi bir ticari olmayan kullanim, paylagim, uyarlama, dagi-
tim ve ¢ogaltmaya izin veren Creative Commons Alinti-Gayri Ticari 4.0
Uluslararasi Lisansi kosullar1 altinda herhangi bir ortam veya formatta
yaynlanir.

VI

Makale isleme Ucretleri

Zonguldak Biilent Ecevit Universitesi, Tiirkiye Diyabet ve Obezite Dergi-
sinin yayin maliyetlerini destekledigi i¢in, makale isleme ticreti ve dergi-
deki diger yayin ticretleri yazarlar igin ticretsizdir.

Telif hakki uyarisi

Yazarlarin telif haklar1 vardir, ancak makalelerinde yayinciya 6zel lisans
haklar1 vardir.

Yazarlar su haklara sahiptir:

¢ Son kullanici lisansini ve bu dergideki kaydin siiriimiine DOI baglan-
tisint icerdigi stirece makalelerini “Kisisel Kullanim haklarma™ gore
paylagin.

e Fikri milkiyet haklarini koruyun (arastirma verileri dahil).

¢ Yaymlanan ¢alisma i¢in uygun atif ve itibar.

* Ticari kullanim yapma ve yetkilendirme hakkini igerir.

** Kigisel kullanim haklar1

Yazarlar makalelerini tamamen veya kismen bilimsel, ticari olmayan

amaglarla kullanabilirler:

e Yazarmn smif 6gretiminde bir yazar tarafindan kullanilmast (kopya,
kagit veya elektronik dagitimi dahil)

e Kopyalarin (e-posta yoluyla dahil) bilinen arastirma meslektaslarina
kisisel kullanimlari i¢in dagitilmasi (ancak Ticari Kullanim icin degil)

e Bir tez veya teze dahil etme (ticari olarak yayinlanmamasi sartiyla)

¢ Yazarn eserlerinin sonraki bir derlemesinde kullanin

e Makaleyi kitap uzunluguna genisletme

¢ Diger tiirev ¢alismalarin hazirlanmasi (ancak Ticari Kullanim i¢in degil)

¢ Baska caligmalarda boliimlerin veya alintilarin kullanilmasi veya yeni-
den kullanilmas1

Telif Hakka Bildirimi

Tirkiye Diyabet ve Obezite Dergisi yazar (lar) kisitlama olmaksizin telif

hakkini verir. Dergi ayrica yazar (lar) in yaym haklarini kisitlama olmak-

s1zin korumasina izin verir.

Gizlilik Bildirimi

Bu dergi sitesine girilen isimler ve e-posta adresleri, yalnizca bu derginin

belirtilen amaglar1 i¢in kullanilacaktir ve baska herhangi bir amag¢ i¢in

veya bagka bir tarafa sunulmayacaktir.

AKRAN DEGERLENDIRMESI POLITIKASI

Genel bilgi

Yazarlardan ve hakemlerden makalelerini ve raporlarmni Dergipark
(https://dergipark.org.tr/tr/pub/tudod) ¢evrimigi sistemimiz araciligiyla
gondermelerini istiyoruz. Bu sistemin kullanimina yardimeci olacak gevri-
migi bir yardim kilavuzu ve herhangi bir teknik sorun i¢in e-posta ile ileti-
sime gegebilirsiniz .

MAKALE INCELEME SURECI

ILK KONTROLLER

On degerlendirme siirecinde makaleler yazim kurallarinda ki temel
kriterleri ve dosyalar1 igermelidir.

Tiim yazilarin bir baglik sayfasi, 6zeti, ana metni, referanslari varsa tablo-
lar1, sekilleri (agiklamalar1 olmalidir); revizyon asamasina kadar uygun
dosya formatlar: gerekli degildir.

BENZERLiK KONTROLU

Gonderilen makaledeki metnin orijinalligi i¢cin metin benzerligi agisin-
dan taranir. Turkiye Diyabet ve Obezite Dergisi, birden fazla bilimsel
yayin veritabanini taramak i¢in iThenticate'i kullanir.

EDITOR VE DEGERLENDIRME GOREVi

Bir yaz1 dergi i¢in uygun bulunursa, Bas Editor ilgili uzmanliga gore onu
bir Yardimcr Editore atayabilir. Yardimei Editor ve/veya Alan Editorii
daha sonra makaleyi derginin yayin kriterlerine gore degerlendirmek i¢in
harici hakemler atar.
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Derginin kapsaminin veya kalitesinin minimum gerekliliklerini karsila-
mayan yazilar, incelemeden 6nce editoryal olarak reddedilebilir. Bu tiir
kararlar, yazarlara baska bir dergiye makale gondermek i¢in hizli bir firsat
saglamak i¢in genellikle bir haftadan daha kisa siirede alinir.

Bag Editor veya Editoryel Kurul Uyeleri dergisine bir makale génde-
rirse, makalelerinin akran degerlendirmesiyle ilgili tiim bilgilerden kor
olacaktir. Yardimei Edit6r makale i¢in hakem degerlendirmesini ve karar
verme siirecini denetleyecektir.

HAKEM DEGERLENDiRMESI

Tiirkiye Diyabet ve Obezite Dergisi inceleme i¢in gonderilen her makale
i¢in ti¢ kurum dis1 hakem 6nerileri alir. Hakemler makaleyi degerlendir-
meyi kabul stireleri 10 giin ve degerlendirme kabulu sonrasi1 degerlen-
dirmeyi tamamlama siireleri 14 giindiir. Editorliik hakemlere ek siire
verebilir veya hakemlik davetini iptal edebilir. Hakemler davet sirasinda
calismanin baglik ve 6z bilgilerini gorebilir. Hakemler hem davet hem
de degerlendirme siirecinde kor hakemlik yaparlar. Tirkiye Diyabet ve
Obezite Dergisinde degerlendirme siireci gift-kor hakemlik sisteminde
yapilir

Hakemler, hakemlik i¢in etik kurallarda belirtilen kriterlere gore maka-
leyi degerlendirir ve makelenin giigli ve zayif taraflarini seffaf olarak
editore yazili olarak bildirir.

EDITOR KARARLARI

Makale hakkindaki karar, hakem 6nerileri, benzerlik raporu, yazar reviz-
yonu dogrultusunda Bas Edit6r baskanliginda Editorler Kurulu tarafin-
dan asagidaki kararlar arasindan segilir:

- Kabul

- Major revizyon

- Minér Revizyon
- Ret

Makalelerin kabulii, bilimsel igerik ve materyalin sunumuna baglhdir.
Makale i¢in revizyon istegi, nihai kabulii garanti etmez. Hakem elestirileri
o6neri olarak sunulmaktadir nihai karar Edit6rler Kurulunundur.

Kabul edilen ¢aligmalarin online ve/veya hardcopy yayinlanma siireci 180
gindiir.

YAYIN SURECINDE YAZAR SORUMLULUKLARI

Gozden gegirilmis yazilar, kabul sonrasi yayin asamasinda olarak gorii-
niir. Yayin siiresince yazarlar agagidakilerden sorumludur;

« Revizyonu kabul edilmis son versiyon dosyasmnin tam metni (doc veya
docx dosya formati)

o Tam metin dosyasinda makalede listelenen yazar adlar1 ve bagh kuru-
luslar, makale gonderme sistemine girilen adlar ve kuruluslarla esles-
melidir

« Kaynaklarin kontrolii

o Sekillerin, tablolarin veya fotograflarin yiiksek ¢oziiniirliikte dosyalari-
nin sisteme yiiklenmesi

o Tesekkiir, yazar katki beyany, etik olur v.s tam ve eksiksiz olarak tam
metinde referanslardan énce belirtilmeli

« Dergipark iizerinde Web arayiiziinde Tiirkce ve Ingilizce, baslik, 6z,
anahtar kelimeler, yazar siralamalari (invansiz) ve kaynaklar son versi-
yon dosyastyla eslesmelidir

Etik Kurallar

Zonguldak Biilent Ecevit Universitesi, Obezite ve Diyabet Uygulama ve
Arastirma Merkezinin yayin organi olan Tiirkiye Diyabet ve Obezite
Dergisi / Turkish Journal of Diabetes and Obesity ulusal ve uluslararas:
tiim kurum ve kisilere ticretsiz olarak ulasmay1 hedefleyen hakemli bir
dergidir.

Dergimize gonderilen bilimsel yazilarda, ICMJE (International Commit-
tee of Medical Journal Editors) tavsiyeleri ile COPE (Committee on
Publication Ethics)’un Editor ve Yazarlar i¢cin Uluslararasi Standartlar:
dikkate alinmaktadir.
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Yazarlarimizin etik ihlalleri ile ilgili tiim iddia ve kesinlesmis siirecler
kendi sorumluluklarinda olup, kesinlesen etik ihlalleri durumunda
makale otomatik iptal edilir
Hakemler i¢in Etik Kurallar

o Hakemler degerlendirdigi yazilarin gizliligine sayg1 gosterir ve maka-
leyi tartismaz veya yazi hakkinda bagka herhangi bir kisiyle iletisim
kurmaz.

o Olasi bir ¢ikar ¢atigmasi oldugunda editorii konu hakkinda bilgilendi-
rir.

o Onerileri i¢in nesnel ve yapici bir agiklama saglar.

o Makaleye iliskin kararlarinimn konudan veya yazarlik bigiminden etki-
lenmesine izin vermez.

« Giigli bir bilimsel gerek¢e olmadikga yazarin kendi makalelerini belirt-
mesini istemez.

o Yazarlar tarafindan yayinlanmadan 6nce kendi ¢aligmalarinin higbi-
rinde incelenen makalenin herhangi bir béliimiinii veya bilgiyi cogalt-
maz.

o Hakem degerlendirmelerini sadece uzmanliklar1 dahilinde ve makul
bir siire i¢inde kabul etmeyi kabul eder.

o Yazinin yayina ¢ikmasini geciktirecek ertelemeler yapmaz.

o Hakaret, diigmanca veya kiigiik diistiriicti bir dil kullanmaz.

o Gonderilen makaleleri ve ilgili tiim materyalleri inceledikten sonra
imha eder.

https://publicationethics.org/files/Ethical guidelines for peer revie-

wers 0.pdf

Yazarlar i¢in Etik Kurallar

Yazarlar ve yardimei yazarlar International Committee of Medical Jour-

nal Editors (ICMJE) tarafindan belirtilen yazar kriterlerine uygunluk

saglanir;

a. Eserin tasarimina veya tasarimina 6nemli katkilar saglayan verilerin
elde edilmesi, analizi veya yorumlanmasi

b. Calismanin hazirlanmasi veya literatiiriin igerik igin elestirel olarak
gozden gegirilmesi

¢. Yaymlanacak versiyonun nihai onay1

d. Calismanin herhangi bir boliimiiniin dogrulugu veya bitiinligi ile
ilgili sorularin uygun sekilde sorusturulup ¢oziilmesini saglamada,
calismanin tiim y6nlerinden sorumlu olacak anlasma.

o Gonderilen makaleler yazar(lar)in 6zgiin ¢aligmasi olmalidir ve esza-
manli olarak farkli yayincilara gonderilmemelidir

o Yazar(lar) aragtirma Onerisinde, icrasinda ya da arastirma sonuglarini
raporlarken arastirma suistimali olarak tanimlanan uydurma, tahrifat
ya da intihalden sorumludur.

» Gonderilen makalelerde cikar ¢atigmasi varsa editore bilgi verilmelidir

« Gonderilen makalelerde 6n kontrol, degerlendirme siireci yada yayim-
lanmis olan siiriimiinde yazar veya yardimci yazarlar tarafindan hata
fark edilirse bilgi vermek, diizeltmek yada geri ¢ekmek igin edit6rii
bilgilendirmelidir.

» Makale gonderildikten sonra yazar siralamalar1 ve yazar ekleme-gikart-
malar 6nerilmemelidir

o Yazar(lar), etik kurul karar1 gerektiren arastirmalar igin etik kurul
onay! aldigin; etik kurul adi, karar tarihi ve sayisi aday makalenin
ilk-son sayfasinda ve yontem boliimiinde belirtmeli, etik kurul kararini
gosteren belgeyi makalenin bagvurusuyla birlikte sisteme yiiklemelidir.

 Yazarlar olgu sunumlarinda olur/onam formunun alindigimna iliskin
bilgiye makalede yer vermelidir.

o Kullanilan fikir ve sanat eserleri icin telif haklar1 diizenlemelerine
riayet edilmesi gerekmektedir.

o Makale sonunda; Aragtirmacilarin Katki Orani1 beyani, varsa Destek ve
Tesekkiir Beyani, Catisma Beyani verilmelidir.

http://www.icmje.org/icmje-recommendations.pdf
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https://www.ease.org.uk/wp-content/uploads/2018/11/d0i.10.20316.

ESE .2018.44.el.tr .pdf

Editorler i¢in Etik

Okuyucular, arastirmayr veya diger bilimsel ¢aligmalari kimin
finanse ettigi ve fon verenlerin aragtirmada ve yayinlanmasinda
herhangi bir rolii olup olmadig: ve eger Gyleyse bunun ne oldugu
konusunda bilgilendirilmelidir.

Editorlerin yayin igin bir makaleyi kabul etme veya reddetme
kararlari, makalenin 6nemi, 6zgiinliigii ve netligi ile ¢alismanin
gegerliligi ve derginin goérev alanina uygunluguna dayanmalidir.
Editorler, gonderimle ilgili ciddi sorunlar tespit edilmedikge,
gonderimleri kabul etme kararlarini tersine gevirmemelidir.

Yeni editorler, bir dnceki editor tarafindan yapilan bagvurular:
yaymlama kararlarini ciddi sorunlar tespit edilmedik¢e bozmama-
lidur.

Hakem degerlendirmesi siireglerinin bir agiklamasi yaymlanmali
ve editorler agiklanan stireglerden 6nemli sapmalar1 ortaya ¢ikarir.
Yazarlarin editoryal kararlara itiraz edebilmeleri i¢in beyan edilmis
bir mekanizmaya sahiptir.

Editorler, kendilerinden beklenen her sey hakkinda yazarlara
rehberlik etmelidir. Bu rehberlik diizenli olarak giincellenmeli ve
bu koda atifta bulunmali veya bu koda baglant1 vermelidir.
Editorler International Committee of Medical Journal Editors
(ICMJE) 6nerdigi yazarlik kriterlerini belirtmelidir.

Editorler, hakemlere, kendilerinden beklenen her sey hakkinda
rehberlik saglamalidir. gonderilen materyalin giivenle ele alinmasi
ihtiyact. Bu rehber diizenli olarak giincellenmelidir ve bu koda
basvurmali veya bu kodu baglamalidir.

Editorler, kabul etmeden 6nce gozden gegirenlerin rekabet edebi-
lecek potansiyel ¢ikarlar1 ifsa etmelerini istemelidir bir sunumu
gozden gegirin.

Editorler, hakemlerin kimliklerinin korunmasimni saglayacak
sistemlere sahip olmalidir yazarlara ve hakemlere bildirilen agik bir
inceleme sistemi kullanir.

Editorler, yeni yayin kurulu tiyelerine kendilerinden beklenen her
sey hakkinda kilavuzlar sunmali ve mevcut tiyeleri yeni politikalar
ve gelismeler hakkinda giincel tutmalidir.

Editorler, derginin kalitesine ve uygunluguna gore ve dergi sahibi-
nin / yayincinin miidahalesi olmadan hangi makalelerin yayinlana-
cagina karar vermelidir.

Editorlerin derginin sahibi ve / veya yayincr ile iliskilerini belirle-
yen yazili bir sozlesmesi olmalidir. Bu sozlesmenin sartlar1 Dergi
Editorleri icin COPE Davranis Kurallar: ile uyumlu olmalidir.
Editorler dergilerindeki hakem degerlendirmelerinin adil, tarafsiz
ve zamaninda yapilmasini saglamak icin ¢aba gostermelidir.
Editorler, dergilerine gonderilen materyallerin incelenirken gizli
kalmasini saglayacak sistemlere sahip olmalidir.

Editorler, dergilerdeki bolimlerin farkli amag ve standartlara sahip
olacagini kabul ederek, yayinladiklari materyalin kalitesini sagla-
mak i¢in tim makul adimlar: atmalidir.

https://publicationethics.org/files/Code%200f%20Conduct.pdf
Yazarlar ve Yardimci Yazarlarin Tanimlar:

Yazarligin ICMJE’deki dort kriterine uyar:

1. Eserin tasarimina veya tasarimina onemli katkilar saglayan verile-

rin elde edilmesi, analizi veya yorumlanmasi

2. Galismanin hazirlanmast veya literatiiriin igerik igin elestirel olarak

gozden gegirilmesi

3. Yaymlanacak versiyonun nihai onay1

4. Calismanin herhangi bir boliimiintin dogrulugu veya biitiinligi ile
ilgili sorularin uygun sekilde sorusturulup ¢6ziilmesini saglamada,
¢alismanin tiim y6nlerinden sorumlu olacak anlasma.

o Bir yazar, yaptig1 caligmanin bolimlerinden sorumlu olmanin yani
sira, ¢alismanin diger belirli boliimlerinden hangi ortak yazarlarin
sorumlu oldugunu belirleyebilmelidir. Ayrica yazarlar, ortak yazar-
larinin katkilarinin bitiinliigiine givenmelidir.

o Yazar olarak atananlarin tiimii yazarlik i¢in dort kriteri de karsila-
mal1 ve dort kriteri kargilayanlar yazar olarak tanimlanmalidur.

o Yazar olarak adlandirilan tiim insanlarin dort kriteri de kargiladi-
gin1 belirlemek, ¢alismanin gonderildigi derginin degil yazarlarin
kolektif sorumlulugudur; yazarlik i¢in kimlerin hak kazanabilece-
¢gini veya hak kazanamayacagini belirlemek veya yazar ¢atismalar:
i¢in hakemlik yapmak derginin editérlerinin rolii degildir.

o Kimin yazarlik hakki kazanacagi konusunda anlagmaya varila-
mazsa, dergi editorii degil, calismanin yapildigr kurum (lar) dan
arastirilmasi istenmelidir.

o Yazarlarin satirda listelenme sirasini belirlemek icin kullanilan
kriterler degisebilir ve editérler tarafindan degil, yazar grubu tara-
findan toplu olarak kararlastirilmalidir.

o Yazarlar makalenin gonderilmesi veya yaymlanmasindan sonra
yazarin kaldirilmasini veya eklenmesini talep ederse, dergi editor-
leri, listelenen tiim yazarlardan ve kaldirilacak veya eklenecek
yazardan istenen degisiklik icin bir aciklama ve imzalanmis bir
sozlesme beyani1 aramalidir.

o Ilgili yazar, makalenin teslimi, akran degerlendirmesi ve yayin siire-
cinde dergi ile iletisim i¢in birincil sorumlulugu tistlenen kisidir.

« Ilgili yazar genellikle derginin tiim idari gereksinimlerinin, yazar-
lik detaylar, etik komite onayi, klinik aragtirma kayit belgeleri ilgili
yazar sorumlulugundadir.

o llgili yazar, editoryal sorgulari zamaninda yanitlamak i¢in génde-
rim ve hakem inceleme siireci boyunca hazir bulunmalidir ve
yaymdan sonra ¢alismanin elestirilerine cevap vermek ve dergiden
herhangi bir veri talebiyle isbirligi yapmak i¢in hazir bulundurul-
malidir.

o Cok yazarli biiyiik bir grup calismay1 yurittigiinde, grup ideal
olarak calisma baslamadan o6nce kimin yazar olacagina karar
vermeli ve makaleyi yayina gondermeden 6nce kimin yazar oldu-
gunu dogrulamalidir.

Yardimai Yazarlik i¢in

o Yukaridaki yazarlik kriterlerinin 4’tinden daha azini karsilayan
katilimcilar yazar olarak listelenmemeli, ancak onaylanmalidir

o Tek basma (baska katkilar olmadan) yazarlik i¢in katkida bulu-
nan bir kisiyi hak etmeyen faaliyetlere 6rnek olarak finansman
saglanmasy; bir aragtirma grubunun genel denetimi veya genel
idari destek; ve yazma yardimy, teknik diizenleme, dil diizenleme ve
diizeltme.

 Katkilar1 yazarligi hakli gostermeyenler, bireysel olarak veya tek
bir baglk altinda bir grup olarak kabul edilebilir (6rnegin, “Klinik
Aragtirmacilar” veya “Katilmer Arastirmacilar”), ve katkilari
belirtilmelidir (6rnegin, “bilimsel danisman olarak hizmet edilir”,
“caligma Onerisini elestirel olarak gozden gegirir,” “toplanan veri-
ler”, “calisma hastalari i¢in saglanir ve bakim yapilir”, “makalenin
yazili veya teknik diizenlemesine katilir).

ILETISIM BILGILERI

Zonguldak Biilent Ecevit Universitesi,

Obezite ve Diyabet Uygulama ve Aragtirma Merkezi

67100, Zonguldak, Tirkiye Tel: +90(372) 291 24 44

E-posta: turkjod@gmail.com, baytaner@beun.edu.tr,
baytaner@hotmail.com

Web adresi: https://dergipark.org.tr/tr/pub/tudod
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INSTRUCTIONS FOR AUTHORS

AIM AND SCOPE

Turkish Journal of Diabetes and Obesity (Turk ] Diab Obes) is a scientific
publication of Zonguldak Bulent Ecevit University Obesity and Diabetes
Research and Application Center. This is a refereed journal, which aims
at achieving free knowledge to the national and international organiza-
tions and individuals related to related to obesity and diabetes mellitus in
published and electronic forms. This journal is published three annually
in April, August and December. The publication language of the journal
is Turkish and English.

The aim of the journal is to announce quality researches in obesity and
diabetes mellitus and respective subjects to the national and international
scientific environment, sharing and creating a continuous training plat-
form to contribute to the provision of scientific and social communica-
tion in Turkey and abroad.

In pursuit of these objectives in the journal original research, case reports,
reviews, letters to the editor, biography, writings and conference proceed-
ings brought to articles format are published. The papers presented at the
symposium, congress, electronic media or preliminary studies can be
published provided that this is stated.

The manuscripts will be reviewed for possible publication with the under-
standing that they are being submitted to one journal at a time and have
not been published, simultaneously submitted or already accepted for
publication elsewhere.

Editor and assistant editors review all submitted manuscripts initially.
Then the manuscript is sent to the scientific advisory board member for
evaluation. All the articles submitted to the journal for publication are
referred to peer review. Corrections can be made in appropriate cases.
Authors may answer some questions and may be asked to revise their
article. Articles decided to be published in the journal would be taken in
the process of page arrangement. At this stage, all the articles are checked
for the accuracy of the information they give. Articles brought to the
control of the authors are completed and submitted for approval prior
to publication.

SCIENTIFIC RESPONSIBILITY

All manuscripts’ scientific responsibility belongs to the authors. Authors
specified in the article must be at a certain rate of contribution. The order
of authorship should be a joint decision. Authors must indicate in the
form of a signed transfer copyright of the author rankings. All of the
author’s name should be placed in the paper section at the bottom of the
title. Contributions that need acknowledging but do not justify author-
ship can be listed in the section ‘Acknowledgements’.

ETHICAL RESPONSIBILITY

o For any liability arising from non-compliance with the Code of Ethics

belong(s) author(s).
The “human” element in all studies involving compliance with the
Principles of the Declaration of Helsinki of the World Medical Asso-
ciation (http://www.wma.net/en/30 publications / 10policies / b3 /
index.html) principle is accepted. Therefore, all articles submitted for
publication must be stated that compliance with the ethical standards
of the above committee. In these studies, the author of the article had
been made in accordance with the above principles in the MATERI-
ALS AND METHODS section of the study, approval from the ethics
committee and the individuals involved in the work / of the parents’
“Informed Consent” and acknowledgment is required. Any necessary
approval from local and international ethics documents must also be
sent along with the article.

o For experimental studies related “Animals” elements, author of
the article are required to report in MATERIALS AND METHODS
section that they received approval from the ethics committee in the
institution where the study was conducted, in order to protect animal
rights in accordance with the principles of the Guide for the Care and
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Use of Laboratory Animals (www.nap.edu/catalog/5140.html).

o Certificates for the studies requiringthe ethic committee approval must
be submitted to the board of the journal with the article.

o If there are quoted article which were previously published, tables,
images, etc in the articleauthors must obtain written permission from
the copyright holder and also this must be mentioned in the article.

o If directly or indirectly trade links or financial support institution for
the study; at the source page, used commercial products, pharmaceu-
ticals, pharmaceutical companies etc. If there isno trade or be obliged
the association that kind of a relationship, it must be mentioned in the
article.

« Editors and the publisher do not accept responsibility for the purpose
of advertising commercial product specifications and descriptions
published in the journal.

Confidentiality and Privacy of the Patients and the Study Participants:

« Especially patient’s name, the shortening of the name, patient protocol
number and registration number should not be used.

o Unless patient consent and / or there is specific evidence regarding
eyes, eyes in the photo will be masked in order the patient not to be
recognized.

o If descriptive information is absolutely necessary for scientific purposes
and the patient (or parent or guardian) in writing Tnformed Consent’
give permission, cannot be published. Informed Consent’ must be
stated in the article is taken.

RELATIONS WITH EDITORS, AUTHORS AND REFEREES

Manuscripts submitted to the journal, must be prepared according to
journal writing rules and brought to ready to complete the page edition.
Extension board has the authority to ask the author revise the article and
has also the authority to return writings which do not obey the spelling
rules. An article containing answers to the referees should be added by the
author with the desired corrections.

Editors and language editors are fully authorized in amendments and
corrections for writing, language, spelling, spelling correction of compli-
ance with the rules and control of references in other related topics.

Excerpts have been published previously in the article text, tables, and
there are photographs, the author of the article is responsible for publica-
tion and has the right to obtain written permission from the author and
must also be noted in this article.

Articles submitted to the journal will be sent to the referee by the editorial
board according to blinding consultation system (peer-review) by remov-
ing author names from the text. Also, the authors do not be provided
information about the referees. Editor does not share any information
regarding articles (article receipt, review the contents of the review
process, criticism of the referees or final results) with anyone except
from the authors and referees. The referees and editorial board members
cannot discuss articles publicly. The authors of the article are about to be
released within six weeks.

After reviewing the article, referees send evaluation to editor. Referee’s
evaluation cannot be printed or disclosed without author and editor’s
permission. Attention is paid to the anonymity of the referees. In some
cases, the decision of the editor’s interpretation of the relevant article is
informed to other referees to review the referee sent the same article for
clarifying the process.

TYPES OF SCIENTIFIC PAPERS

Original Article: Clinical, laboratory, epidemiological and all kinds of
experimental studies are submitted. Original articles should consist of the
following sections; Abstract (Turkish And English), Introduction, Mate-
rials and Methods, Results, Discussion, Conclusions, Acknowledgments,
References.

IX
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Review: Assemblies consisting of current topics in obesity and diabetes
mellitus, or can be written directly by invited authors. Review articles
should consist of the following sections; Abstract (Turkish and English),
Text, References.

Case Report: Very rare cases in the field of obesity and diabetes melli-
tus science, innovation and showing differences in diagnosis and treat-
ment, completed treatment and follow-upare given. A case report should
consist of the following sections;

Abstract (Turkish and English), Introduction, Case, Discussion, Refer-
ences.

WRITING RULES

Articles should be written in double-spaced, 12-point and aligned right-
left, “Times New Roman” or “Arial ‘ as font. 2.5 cm space should be left in
the margins and page numbers should be placed in the lower right corner
of each page. Number should not be written on the cover page. Articles
should be appropriate to “International Committee of Medical Jour-
nal Editors,” defined by: Uniform Standards Required for Manuscripts
Submitted to Biomedical Journals (from http://www.icmje.org). The
original research papers and review articles should not exceed 15 pages
with double-spaced, and case reports up to 5 pages (extract resources,
excluding tables and figures). Writings should be sent in “doc” or “docx”
format. Authors must indicate the changes made on the file they edited in
a different color. The article should contain the following sections:

TITLE PAGE

Title of the paper (Turkish-English), authors’ names, institutions they
work, correspondence author’s name, full address, telephone and fax
numbers, e-mail address should also include a short title not exceeding
40 characters. If the article was presented at a scientific meeting name,
date and place specified to be written.

ABSTRACT AND KEYWORDS

Each article should have abstracts both in Turkish and in English. The
abstract should not exceed 250 words, should be capable of reflecting
the article, it should give significant results and author’s interpretation
should be made very short. Undisclosed abbreviations should not be used
in the abstract, the references should not be shown.

Original research articles should have Turkish and English abstracts
segment and configured as follows:

Objective, materials and methods, results, conclusion(s).

In a case report; objective case (s), result(s) must be configured contain-
ing partitions that essence.

Turkish and English keywords should be compatible with “Index
Medicus: Medical Subject Headings” (http://www.nlm.nih.gov/mesh/
mbrowser.html) and should be at least three to ten. The key words should
be considered as the most important element in accessingto documents.
INTRODUCTION

This section should answer the question why the research performed and
it should be considered as the historical literature on the subject.
MATERIALS AND METHODS

Means must be defined and applied methods used in the study should be
discussed in detail. Abbreviations in the text, tables, images and figures
should be disclosed in its first occurrence. If a brand name is cited in the
manufacturer’s name and address (city, country) should be given.

RESULTS

The findings should be presented in a clear and concise manner. For this
purpose, tables, graphs and photos could be used.

DISCUSSION

Without repetition of introduction, the importance of the findings should
be noted.

ACKNOWLEDGEMENTS

Before the end of the article and references, contributing to the prepa-
ration of research or article appreciation can be written. In this section,
personal, technical and acknowledgments will be included for some
reasons such as aid supplies.

REFERENCES

References should be numbered consecutively in an order.The article
number should be mentioned in parentheses at the end of the sentence
within the text.The reference list should be based on numbers that appear
paranthetical documentation Reference list must be on a separate page.
Do not use “et al” in the references. List all the authors of the reference.
While sources in the text, number of authors, all authors should be writ-
ten in less than two or more than two first author’s name is written “et
al.” abbreviations should be used. Authors are responsible for the accu-
racy of the references. Reference inform must comply the updated form
of “Uniform Requirements for Manuscripts Submitted to Biomedical
Journals” (http://www.icmje.org) (February 2006). The names of journals
abbreviated in the form according to Index Medicus is given. To see the
names or abbreviations of journal list see. http://www.nlm.nih.gov/tsd/
serials/lji.html journals indexed in Index Medicus. No abbreviations are
made if the journal names are not in the index. Only published or to be
published “in press” articles, in references.

EXAMPLES FOR THE WRITING OF REFERENCES
Journals:

Author names, article title, journal name (shortened according to the
“Indexmedicus” list) year, volume number, first and last page number.

Giugliano D, Ceriollo A, Paolisso G. Oxidative stress and diabetic vascu-
lar complications. Diabetes Care. 1996;19:257-267.

On-Line Articles:

El-Hage J. Peroxisome proliferator-activated receptor (PPAR) agonists:
preclinical and clinical cardiac safety considerations. Rockville, MD: Center
for Drug Evaluation and Research, 2006. (Accessed May 18, 2007, at http://
www.fda.gov/cder/present/DIA2006/El-Hage_CardiacSafety.ppt.)

Books:

Authors’ name of the parts, the book’s name, the numberof the edition,
place of publication, publisher, year.

Larsen PR, Kronenberg HM, Melmed S, Polonsky KS. Williams Textbook
of Endocrinology, 10th Edition, Philadelphia, Elsevier Science, 2003.

Book section:

Related section, the author name (s), section names, editor (s), book title,
place of publication, publisher, year, first and last page number.

Klein S, Romijn JA. Obesity. In: Larsen PR, Kronenberg HM, Melmed S,
Polonsky KS. Williams Textbook of Endocrinology, 10th Edition, Phila-
delphia, Elsevier Science, 2003, p.1642-1706.

TABLES

Tables should come after the references in the main text, each table should
be typed double-spaced and will be on a separate page. According to the
order mentioned in the article should be numbered with Roman numer-
als and short extracts should carry a title. It should be noted also within
the text. Table header should be on the table; included descriptions and
abbreviations should be below the table. Tables should have a self-explan-
atory nature rather than repeating the information in the text. References
of the information or statements that are published recently should be
indicated in a footnote attached to the corresponding table below.

ABBREVIATIONS

Word’sabbreviation is given in parenthesis where it first time passes and
used the same abbreviation allthrough the text.

PHOTO AND FIGURES, SUBTITLES

Images, shapes, electronic photographs, radiographs, CT scans, and
scanned images in .jpeg or .tiff format, 500 x 400 pixel size and 300 dpi
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resolution should be recorded and submitted online. In histological
sections enlargement of the photo and staining technique should be
stated. The figures should be numbered according to their sequence in
the text. It should also be noted in the text areas. The pictures and illus-
trations’ subtitles should be given on a separate sheet at the end of the
article. Pictures and captions should be short and should be in descriptive
manner, the text must not have repetition. Pictures or numbers used in
the figures, the meaning of symbols and letters should be stated clearly.
Writing text on the drawing should be avoided unless it is necessary.

APPLICATION AND COPYRIGHT TRANSFER PAGE

Entries are accepted only online via the journal’s article assessment system
(https://dergipark.org.tr/en/pub/tudod/page/4183). Along with the text,
including the right to broadcast all of the authors of the signed approval
of the transfer form must be submitted. Manuscriptis read by all authors,
approved and should be expressed as the product of an original work and
must have the signature next to the author’s name. Any author should be
noted that there is no conflict of interest with the institution or organiza-
tion and the International College of Medical Journal Editors form for the
Disclosure of Conflict of which is prepared in accordance with Interest
“Conflict of Interest Form” should be completed and submitted.

Accepted articles broadcasting rights should be transferred to the Edito-
rial Board of Turkish Journal of Diabetes and Obesity. The copyright of
the printed article comprising the reproduction and distribution rights.
Authors may open the article free at web providing that Editorial Board
of the Turkish Journal of Diabetes and Obesity is the owner of the copy-
right and the publication of this article. In this case the following state-
ment must contain “original article is located in the http://turkjod.beun.
edu.tr address” and the port connection must be created. All the articles
published in this journal are protected by copyright. Any printed material
can not be published else where in any way without the written permis-
sion of the Editorial Board Turkish Journal of Diabetes and Obesity.
Turkish Journal of Diabetes and Obesity Editorial Board does not accept
any legal responsibility for the lackinginformation, rights claims and
mistakesto occur via publication in this journal. Authors and referees for
articles published in this journal are not paid any fees.

CHECKLIST FOR AUTHORS

Before submitting your article to Turkish Journal of Diabetes and Obesity,
please make sure that you have no missing files.

For the observational studies, STROBE checklistand criteria (https://www.
equator-network.org/wp-content/uploads/2021/04/STROBE-Turk-
ish-translation.pdf) must be attented.

Our publication policy suggests the PRISMA checklist for the review
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Editorden

Degerli Okuyucular,

Zonguldak Biilent Ecevit Universitesi, Obezite ve Diyabet Uygulama ve Arastirma Merkezi tarafindan “Tiirkiye Diyabet ve Obezite
Dergisi”’2023 yili Aralik (Cilt 7, Say1 3) sayisin sizlere sunmaktayiz. Yogun gabalarla yeni yila girerken Dergimizin son sayisini hevesle
yetistirerek yaymlamaktayiz.

Dergimiz, TUBITAK ULAKBIM TR Dizin tarafindan giincellenen yayincilik etik ilkeleri, artan yayin ve atif sayist ile yayinlamayi
ayn1 kalitede siirdiirmektedir. Ozellikle yazarlar, aragtirmacilar ve bilim insanlarimiz tarafindan dergimizdeki yaynlara artan atiflar
dergimizin kalitesi ve bilim diinyasindaki yerini daha da arttirmaktadur.

Dergimizin bu sayisinda literatiire katkida bulunacak nitelikte aragtirmalari ve derlemeleri i¢eren makaleleri bulacaksiniz:
o Tip 2 Diabetes Mellitus Hastalarinda Kapsamli Tele-Egitimin Etkinligi: Randomize Kontrollii Caligma
o Bir Sehir Hastanesinde Caliganlarin Prediyabet ve Diabetes Mellitus Sikliginin Degerlendirilmesi

o Alzheimer Tipi Demans ve Tip 2 Diabetes Mellitus Hastalarinda Bazi Kan Parametreleri Araciligiyla Erken Taninin
Degerlendirilmesi

« Diyabetik Retinopatisi Olan Hastalarda Ozbakimin Degerlendirilmesi
« Tip 2 Diyabetli Bireylerde flag Kullanim Oz Yeterligi ve Oz Yonetimi Arasindaki Iliski ve D Tipi Kisiligin Roli

«  Universite Ogrencilerinde Giinliik Alinan Besin Ogeleri Dagiliminin ve Metabolik Sendrom Riskinin Belirlenmesi: Bayburt
Universitesi Ornegi

o Universite Ogrencilerinde Beslenme Aliskanliklar1 ve Psikopatolojik Semptomlarin Tip 2 Diyabet Riski ile iligkisi

o Yetiskin Bireylerin COVID-19 Salgin1 Déneminde Gece Yeme Aligkanliklarinin Degerlendirilmesi

o Tip 1 Diyabette Serum Vitamin D Baglayan Protein Diizeylerinin Arastirilmasi: Glisemik Kontrol ve Hastalik Siiresinin Etkisi
o Obezitede Medikal Tedavi

o Afetlerde Diabetes Mellitus Yonetimi

Tiirkiye Diyabet ve Obezite Dergimizin bu sayisinin yayinlanmasinda; desteklerini esirgemeyen Rektoriimiiz Prof. Dr. Ismail Hakki
OZOLCERE, yazarlara, yazilari titizlikle degerlendiren hakemlerimize, Danisma Kurulumuza, Dil Redaksiyon Kurulumuza, Alan
Editorlerine, Biyoistatistik Editorlerimize, Yaym Kurulumuza ve yayinevimize tesekkiir ederim.

Dr. Ogr. Uyesi Inci Turan Prof. Dr. Taner Bayraktaroglu
Say1 Editorii Bas Editor
Aralik 2023 Aralik 2023
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Dear Readers,

We present to you the 2023 December (Volume 7, Issue 3) issue of "Turkish Journal of Diabetes and Obesity" by Zonguldak Biilent Ecevit
University, Obesity and Diabetes Practice and Research Center. As we enter the new year with intense efforts, we are eagerly publishing
the last issue of our journal.

Our journal continues to publish at the same quality with the publishing ethical principles updated by TUBITAK ULAKBIM TR Index
and the increasing number of publications and citations. Increasing citations to publications in our journal, especially by our authors,
researchers and scientists, further increase the quality of our journal and its place in the scientific world.

In this issue of our journal, you will find articles containing research and review that will contribute to the literature:
o The Effect of Comprehensive Tele-Education in Patients with Diabetes Mellitus: A Randomized Controlled Trial
o Evaluation of Prediabetes and Diabetes Mellitus Frequency of Healthcare Professionals in a City Hospital
o  Evaluation of Early Diagnosis via Some Blood Parameters in Alzheimer Type Dementia and Type 2 Diabetes Mellitus Patients
o Evaluation of Self-Care in Patients with Diabetic Retinopathy

o The Relationship Between Medication Self-Efficacy and Self-Management in Individuals with Type 2 Diabetes and the Role of
Type D Personality

o Relationship Between Distribution Received Daily Nutrients and Risk of Metabolic Syndrome in University Students: The
Case of Bayburt University

o The Relationship Between Nutritional Habits and Psychopathological Symptoms and the Risk of Type 2 Diabetes in University
Students

o Evaluation of Adults’ Night Eating Habits During the COVID-19 Pandemic

o Exploring Serum Vitamin D Binding Protein Levels in Type 1 Diabetes: Assessing the Impact of Glycemic Control and
Disease Duration

o Medical Treatment in Obesity
o Diabetes Mellitus Management During Disaster

In the our journal of the Turkish Diabetes and Obesity; I would like to thank to our Rector Prof. Dr. fsmail Hakki OZOLGER for his
support, to the authors, to our referees for carefully evaluating the articles, to our Advisory Board, to our Language Editorial Board, to
our Editors and Deputy editors, to technical supporters, to our Biostatistics Editors, to our Editorial Board and our publishing house.

Inci Turan, Dr.Ac.Lec. Taner Bayraktaroglu, Prof., MD
Issue Editor Editor in Chief
December 2023 December 2023
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Turkish Journal of Diabetes and Obesity / Tiirkiye Diyabet ve Obezite Dergisi
Original Article / Ozgiin Aragtirma

The Effect of Comprehensive Tele-Education in Patients with Diabetes
Mellitus: A Randomized Controlled Trial

Serap TUNA! @ i, Fatih OZDEN' @, Ozgiir Nadiye KARAMAN? ®, Emine Nese YENICERI® ®, Cem SAHIN* ®

"Mugla Sitki Kogman University, Koycegiz Vocational School of Health Services, Department of Health Care Services, Mugla, Turkey
*Mugla Sitk1 Kogman University, Mugla Training and Research Hospital, Mugla, Turkey
*Mugla Sitk1 Kogman University, Faculty of Medicine, Department of Family Medicine, Mugla, Turkey
*Mugla Sitki Kogman University, Faculty of Medicine, Department of Internal Medicine, Mugla, Turkey

Cite this article as: Tuna S et al. The effect of comprehensive tele-education in patients with diabetes mellitus: a randomized controlled trial. Turk ] Diab Obes 2023;3: 191-197.
DOI: 10.25048/tudod. 1330668 (Epub 2023 Oct 31. Turk ] Diab Obes 2023;3: e207-e213.)

ABSTRACT

Aim: This study aimed to investigate the effectiveness of remote education given via telehealth to individuals diagnosed with Type 2
diabetes on exercise goals, physical activity, nutrition, medication habits and diabetes problems.

Material and Methods: A randomized controlled trial was conducted with a total of 30 patients with diabetes mellitus (15 tele-education,
15 routine education). Individuals were educated about general information about diabetes, nutrition therapy, exercise, physical activity,
drug therapy, and acute/chronic complications. Participants were evaluated with the Mini Nutritional Assessment, International Physical
Activity Questionnaire, Goal Orientation in Exercise Measurement, Modified Morisky Medication Adherence Scale and Problem Areas
in Diabetes Scale.

Results: In terms of MNA scores, only the decrease in the score of routine rehabilitation was significant (p=0.041). The MNA score did
not differ between the tele-education and routine rehabilitation groups (p>0.05). Finally, the education program did not affect the other
scores (p>0.05).

Conclusion: The study results showed that tele-education can only positively affect nutrition. However, both tele-education and routine
training provided similar and ineffective results. Future studies could focus on remote education programs delivered through different
educational methods.

Keywords: Health care services, Telehealth, Telemedicine, Type-2 diabetes mellitus

Tip 2 Diabetes Mellitus Hastalarinda Kapsamli Tele-Egitimin Etkinligi:

Randomize Kontrollii Calisma
0z
Amag: Bu ¢aligmada Tip 2 diyabet tanisi almis bireylere tele-saglik yoluyla verilen uzaktan egitimin egzersiz hedefleri, fiziksel aktivite,
beslenme, ila¢ aligkanliklar1 ve diyabet sorunlar tizerindeki etkinliginin aragtirilmas: amaglanmustir.

Gere¢ ve Yontemler: Toplam 30 Diabetes Mellitus hastasi (15 tele-egitim, 15 rutin egitim) ile randomize kontrolli bir ¢alisma
yuriitilmistir. Bireylere diyabet hakkinda genel bilgiler, beslenme tedavisi, egzersiz, fiziksel aktivite, ila¢ tedavisi ve akut/kronik
komplikasyonlar hakkinda egitim verilmistir. Katilimcilar Mini Nutrisyonel Degerlendirme, Uluslararas: Fiziksel Aktivite Anketi,
Egzersiz Olgiimiinde Hedef Oryantasyonu, Modifiye Morisky [lag Uyum Olgegi ve Diyabette Sorun Alanlar1 Olgegi ile degerlendirilmistir.

Bulgular: MND skorlar1 agisindan sadece rutin rehabilitasyon skorundaki diisiis anlamliydi (p=0,041). MND skoru tele-egitim ve rutin
rehabilitasyon gruplar: arasinda farklilik géstermemistir (p>0,05). Son olarak, egitim programi diger skorlar: etkilememistir (p>0,05).
Sonug: Caligma sonuglar: tele-egitimin sadece beslenmeyi olumlu yonde etkileyebilecegini gostermistir. Bununla birlikte, hem tele-
egitim hem de rutin egitim benzer ve etkili olmayan sonuglar saglamistir. Gelecekteki ¢aligmalar, farkli egitim yontemleri ile sunulan
uzaktan egitim programlarina odaklanabilir.
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INTRODUCTION

Diabetes mellitus is a disease that occurs due to insufficient
secretion of the hormone insulin by the beta cells of the
pancreas, no secretion of insulin, or a decrease in the effect
of insulin due to disturbances in its metabolism (1, 2). It
is a rapidly growing global problem with significant health,
economic and social consequences (3).

The most common type of diabetes mellitus is Type 2 dia-
betes. In cases where diabetes is not adequately controlled,
many future complications can be seen in organs and tis-
sues. Diabetes not only reduces the life expectancy and qual-
ity of life of individuals but is also a fundamental cause of
a series of microvascular and macrovascular complications
leading to vision loss, renal failure, myocardial infarction,
stroke and amputation (4).

Providing practical and cost-efficient interventions can be
essential to improve the clinical condition of patients and
maximize the benefit of existing healthcare budgets (5, 6).
The use of telehealth technologies in healthcare is becom-
ing increasingly widespread (6-8).Telehealth has become
one of the most frequently used options in recent years for
rehabilitation (7). It offers people with diabetes, especially
those living in rural and medically underserved areas, the
opportunity to access high-quality diabetes education pro-
grams (9). Diabetes education is crucial in the rehabilitation
of diabetes. Studies have shown that patients who received
diabetes education improved their ability to manage the dis-
ease and their attitudes towards it (10-12).

It has been observed that the use of this telehealth approach
contributes positively to the health outcomes of individ-
uals, increases their quality of life (10), increases the lev-
el of knowledge about diabetes, decreases the rate of acute
complications, increases regular blood glucose monitoring,
decreases HbA1c level, increases compliance with treatment,
diet compliance and regular exercise habits, and decreas-
es diabetes-related stress (6, 8, 11). This study was planned
to examine the effectiveness of remote education given via
mobile phone to individuals diagnosed with Type 2 diabetes.

MATERIALS and METHODS
Study Design

A randomized controlled trial was conducted with 30 vol-
unteer patients who were followed up by the Department
of Internal Medicine (Author C.S.) and Family Medicine
(Author E.N.Y.), Mugla Sitki Kogman University and diag-
nosed with Type 2 Diabetes between January 2022 and May
2023. The sample size calculation of this study was calculat-
ed with G-Power 3, considering the effect size of the refer-
ence study (13) with a similar design and subject in patients
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with Type 2 diabetes (14). As a result, the effect size value
was calculated as 0.95 according to the changes in similar
parameters of both groups. A total of 30 patients were cal-
culated to be adequate with 80% power and 95% confidence
level. It was determined that at least 15 cases were sufficient
for both groups. The cases were divided into two groups
with randomization software. The randomization was con-
ducted by the random number generator tool. Convention-
al education practices were applied to the first study group.
Telehealth training was applied to the second study group.
The conventional education group was given data collec-
tion forms and a brochure about diabetes on the day they
applied to the polyclinic. In the telehealth education group,
data collection forms were applied first. Following the first
interview, diabetes education videos prepared in advance,
two episodes per week, were sent to the individuals’ cell
phones. Video delivery was completed in a total of four
weeks. Mini Nutritional Assessment (MNA), Internation-
al Physical Activity Questionnaire (IPAQ), Goal Orienta-
tion in Exercise Measurement (GOEM), Modified Morisky
Medication Adherence Scale (MMS), and Problem Areas in
Diabetes Scale were administered to the entire population
at the first and second assessment. Patients in both groups
were asked to complete the data collection questionnaires
three months after the first interview. At the end of the sec-
ond interview, diabetes education videos were sent to the
individuals in the conventional education group, and they
were provided with the same education.

The educational content program was created by considering
the guidelines prepared by the Turkish Diabetes Foundation
for patient education (15). In diabetes education content,
power point presentations were prepared under the titles of
what diabetes is, nutrition treatment in diabetes, exercise in
diabetes, physical activity treatment in diabetes, drug treat-
ment in diabetes, and acute/chronic complications of diabe-
tes. These presentations were then converted into video for-
mat and sent remotely to individuals’ smartphones.

Inclusion criteria were defined as individuals who had a
diagnosis of type 2 diabetes mellitus for at least six months,
were between the ages of 18-65, were receiving oral antidi-
abetic and insulin therapy, had a mobile phone with video
message receiving and playback capability, had no hearing
or speech problems or psychiatric problems that would
prevent communication, and volunteered to participate in
the study. The exclusion criteria were individuals who did
not want to participate in the study. The study adhered to
ethical principles and followed the Declaration of Helsin-
ki. The study protocol was approved by the ethics com-
mittee of Mugla Sitki Kogman University (No:24/1, Date:
24.11.2021).
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Data Collection

The data collection questioned the patient’s demographics,
including age, gender, educational status, marital status,
occupation, duration of diabetes diagnosis, and chronic dis-
ease status. Participants completed Mini Nutritional Assess-
ment, International Physical Activity Questionnaire, Goal
Orientation in Exercise Measurement, Modified Morisky
Medication Adherence Scale, Problem Areas in Diabetes
Scale.

Mini Nutritional Assessment: The nutritional status of indi-
viduals was evaluated with the MNA. The MNA is a valid
and reliable system that scores nutritional status in a short
form (16). The psychometric properties of the Turkish ver-
sions of the long and short forms were found to be appro-
priate (17).

International Physical Activity Questionnaire: IPAQ was
developed by Craig et al. (18). It evaluates the physical activity
levels of the individuals. The Turkish clinometric study of the
IPAQ was conducted by Saglam et al. (19).

Goal Orientation in Exercise Measurement: Goal orienta-
tion in exercise measurement (GOEM) was developed by
Petherick and Markland (2008) (20). The Turkish validity
and reliability of this scale were conducted by Ersoz et al.
in 2017. GOEM evaluates individual differences in the way
people interpret success (21).

Modified Morisky Medication Adherence Scale (MMS): It
is one of the most widely used scales to investigate medi-
cation adherence. The scale was developed by Morisky et
al. (22) in 1986 as a four-question questionnaire to assist
family physicians in assessing adherence to antihyperten-
sive medication. The Turkish validity and reliability study
of this scale was conducted by Vural et al. in 2012 (23). In
the second and fifth questions, the yes answer is one point,
and the no answer is zero points; in the other questions, the
yes answer is zero, and the no answer is one point. If the
total score obtained by the patient from the first, second and
sixth questions is zero or one, it indicates a low motivation
level. In contrast, values above one point indicate a high
motivation level. If the total score obtained from the third,
fourth and fifth questions is zero or one, it indicates a low
level of knowledge, and values above one point indicate a
high level of knowledge.

Problem Areas in Diabetes Scale (PAID): PAID is practical
scale to assess the problem areas of the patients with diabe-
tes mellitus. The scale is reliable and valid. Turkish version
of the PAID is also validated (5, 24).

Statistical Analysis

“IBM SPSS” was used for the data analysis. Statistical sig-
nificance was evaluated at the p<0.05 level in all analyses.

Continuous variables were expressed as mean + standard
deviation, and categorical variables as number and percent-
age. In the decision of statistical analysis, the conformity
of all data to the normal distribution was examined using
the One-Sample Kolmogorow-Smirnow Test and Histo-
gram. Parametric tests were used where the data conformed
to the normal distribution, and non-parametric tests were
used in cases where they did not. When the parametric test
assumptions were met, the significance test of the differ-
ence between two means was used to compare independent
group differences; when the parametric test assumptions
were not met, the Mann-Whitney U test was used to com-
pare independent group differences. In dependent group
comparisons, repeated measures analysis of variance was
used when parametric test assumptions were met, and the
Friedman test was used when parametric test assumptions
were not met. The differences between categorical variables
were analyzed by Chi-square analysis. All statistical signifi-
cance tests are conducted in terms of per protocol analysis.

RESULTS

The mean age of the participants was 53.8£10.5 and
52.8+10.8 years for the tele-education and routine-educa-
tion groups, respectively. Details on the characteristics of
the individuals are presented in Table 1. The groups were
similar in terms of physical characteristics, duration of dia-
betes, comorbid diseases-complications, treatment regimen
and habits (smoking-alcohol) (p>0.05). In terms of MNA
scores, only the decrease in the score of routine rehabilita-
tion was significant (p=0.041). MNA score did not differ
between tele-education and routine rehabilitation groups
(p>0.05).

MMS-M and MMS-K scores did not differ between the
groups in the within- and between-group analysis (p>0.05).
There was also no significant difference in PAID score
between the tele-education and routine rehabilitation
groups (p>0.05). PAID was not affected by both training
programs (p>0.05). Individuals’ GCEQ scores did not differ
within and between groups. Finally, the training program
did not affect IPAQ scores (p>0.05).

DISCUSSION

This study was planned to investigate the effectiveness of
tele-education via mobile phone on exercise goal, physical
activity, nutrition, medication habits and diabetes problem
status of individuals diagnosed with Type 2 diabetes. The
study’s results suggested that only tele-education may pos-
itively affect nutrition. However, both tele-education and
routine education provided similar and insufficient patient
outcomes. Future studies may focus on distance education
programs with different educational models.
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In our study, individuals were educated with general infor-
mation about diabetes, nutrition therapy, exercise, physical
activity, drug therapy, and acute/chronic complications.
Interestingly, this education only positively affected the
nutrition parameter in the conventional education group.
However, it is comprehended that individuals in society
have intense demands for nutrition programs, even individ-

Table 1: Baseline demographic and clinical data of participants.

Tuna S et al.

ually, on diet-related issues (25). We focused on the possi-
bility that nutrition-related education may have been more
effective than other education topics. However, no positive
effect was achieved in any parameter in the tele-education
group. These results suggested that telerehabilitation and
conventional education were broadly similar. The fact that
the training program did not effectively affect parameters

Tele-education (n=15) Routine education (n=15) P
Age (years, mean+SD) 53.8+£10.5 52.8+10.8 0.838*
BMI (kg/m? mean+SD) 29.0£5.7 29.1£4.9 0.838°
DM duration (years, mean+SD) 9.0+11.2 10.6+6.6 0.148°
Gender (women/men, n) 11/4 7/8 0.264°
Comorbid disease (yes/no, n) 11/4 10/5 0.690°
Acute complication (yes/no, n) 5/10 5/10 0.068°
Chronic complication (yes/no, n) 6/9 4/11 0.700°
Treatment (oral/injection/other, n) 11/2/2 10/2/3 0.884°
Smoking (yes/no, n) 1/14 4/11 0.330°
Alcohol (yes/no, n) 0/15 4/11 0.100°

n: The number of participants, SD: Standard Deviation, BMI: Body Mass Index, kg: Kilogram, m: Meter, DM: Diabetes Mellitus, a: Mann-Whitney U

Test, b: Fisher’s Exact Test

Table 2: In-group and between-group difference of the assessments.

Tele-education (n=15)

Routine education (n=15) p (between group)

Before intervention 12.4%1.9 12.8+2.2 0.412°

MNA After intervention 11.8+2.0 12.0£2.1 0.624*
p (within group) 0.166" 0.041°
Before intervention 2.1£0.7 2.1+0.8 0.967*

MMS-M After intervention 1.8+0.7 1.8+£0.5 0.870*
p (within group) 0.206° 0.059°

MMS-K Before intervention 2.2+1.0 2.3+0.8 0.775*
After intervention 2.4%0.9 2.3£0.8 0.653*
p (within group) 0.279* 1.000°

PAID Before intervention 20.7+17.0 37.5£33.3 0.325*
After intervention 19.5+16.3 35.6+20.4 0.267*
p (within group) 0.721° 0.812°

GCEQ Before intervention 35.2+12.3 35.6+9.4 0.775*
After intervention 38.2+12.8 36.7+10.4 0.486*
p (within group) 0.153% 0.944°

IPAQ Before intervention 1729.0£2110.6 1549.3+2154.3 0.713*
After intervention 2064.6+£2199.0 2405.8+2216.5 0.512*
p (within group) 0.153% 0.203"

n: The number of participants, SD: Standard Deviation, MNA: Mini Nutritional Assessment, MMS-M: Modified Morisky Scale-Motivation, MMS-K:
Modified Morisky Scale-Knowledge, PAID: Problem Areas in Diabetes Scale GCEQ: Goal Content for Exercise Questionnaire, IPAQ: International
Physical Activity Questionnaire, a: Mann-Whitney U test, b: Wilcoxon signed-rank test
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other than nutrition led us to interpret that future studies
should focus on different training models (26). More spe-
cific training of individuals with cognitive behavioral or
teleconferencing methods may provide effective clinical
outcomes.

In the literature, several telemedicine studies have been con-
ducted on the effectiveness of education in individuals with
diabetes. In the current systematic review and meta-analy-
sis, diabetes self-management education with health infor-
mation technologies was discussed. Although the review
results indicated that patients benefited glycemically, it was
reported that the degree of benefit decreased after the 12
month. Nevertheless, the success of telehealth education
was emphasized (27). In our study, we did not observe any
superiority of telemedicine over conventional education.
However, we could not obtain an effective result in subjec-
tive evaluation parameters even in shorter-term follow-ups.
In this review, the emphasis on the lack of success in educa-
tion even after the 12" month made us think again about the
education model’s importance (28).

A randomized controlled trial focused on the effectiveness
of electronic education on indicators of metabolic control
in individuals with diabetes (29). Positive improvements
were reported in haemoglobin A1C and cholesterol at the
12-week follow-up. At the same time, the objective param-
eter emphasis of the study, which reported effective results
in terms of patient satisfaction, is essential. In our study,
we evaluated with personal tools. In this respect, the effect
of our training program on objective indicators may be a
hypothesis for future studies.

Another study conducted within the scope of nurse care
services reported that the tele-education model for diabetes
self-management was effective for long-term behavioural
change among people living with chronic disease in rural
communities. On the other hand, the training model was
reported to be telehealth coaching. However, details were
not presented. Our intervention may have been ineffective
because the individuals in our study were urban dwellers
and may have ignored or taken for granted the educational
programs they were already known to have accessed (30). In

[ Enrollment ]

Patients assessed for eligibility
(n=38)

Excluded (n=8)
»| ¢ Patients who did not give consent to
participate in the study (n=8)

A

Randomized (n=30)

v [ Allocation :I v
Allocated to telerehabilitation (n=15) Allocated to standard rehabilitation (n=15)
-Received allocated intervention (n=15) - Received allocated intervention (n=15)
v [ Follow up ] v
& 4
Number of patients lost during follow-up (n=0) Number of patients lost during follow-up (n=0)
v [ Analysis J y
Analysed (n=15) Analysed (n=15)

Figure 1. CONSORT flow chart of the study.
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arecent pilot study, telehealth provided a significant clinical
outcome on secondary outcome measures, including body
mass index and blood pressure, compared to conventional
interventions (31). However, the small sample size reduces
the generalizability of the results, as in our study.

In a randomized controlled study conducted in 2022, it was
reported that video tele-education was as effective as face-
to-face education methods in compliance with the dietary
regimen of diabetic patients in three months (32). Our
study found that conventional education was more effec-
tive in terms of nutrition. In this study, which is similar to
our study regarding the follow-up period, focusing only on
a diet may have provided more explicit clinical outcomes.
Since the idea of holistic education in our study turned into
a workload and boring, inefficient program for patients, the
results may be ineffective. Therefore, future studies may
create more straightforward education programs.

In another telehealth education intervention study, it was
reported that there were clinically significant decreases in
mean blood glucose values and weight; satisfaction was
high, but applicability was low (33). In our study, we did not
address essential parameters for telehealth, such as usabili-
ty, satisfaction and participation, which can be considered
another significant limitation of the study. However, our
researchers generally believe that the technological literacy of
individuals, even in the middle-aged population, is based on
their empirical observations. Nevertheless, objective proof of
these results would be valuable for interpreting the results.

Since this study had a randomized controlled design, the
groups were homogenous. Therefore, our study provided
data at a higher level of evidence than quasi-experimental
studies. In addition, the unique aspect of the study is that it
includes a multi-disciplinary educational intervention. The
results will provide valuable data for more comprehensive
randomized controlled studies and meta-analyses because
they include clinical implications involving different disci-
plines.

First, there was no blinding in our study. Future stud-
ies should include blinding in the methodology to reduce
the risk of bias in the results for evaluators, educators and
patients. Second, the effect of education on insulin resis-
tance and other biochemical parameters of diabetes was
not addressed. In addition to subjective evaluation criteria,
objective parameters may reveal the results of the effective-
ness of the training more clearly. Longer-term follow-up of
individuals may enable them to make the training program
a lifestyle and thus have a more precise effect on the evalua-
tion parameters. For this reason, more studies may focus on
long-term follow-up.
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The study results suggest that only tele-education has a pos-
itive effect on nutrition. However, both tele-education and
routine education provided similar and inadequate patient
outcomes. Future studies may focus on distance education
programs with different educational models.
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Bir Sehir Hastanesinde Calisanlarin Prediyabet ve
Diabetes Mellitus Sikliginin Degerlendirilmesi
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Bu makaleye yapilacak atif: Ak N ve Utlu ES. Bir sehir hastanesinde ¢alisanlarin prediyabet ve diabetes mellitus sikliginin degerlendirilmesi. Turk J Diab Obes 2023;3: 198-205.
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Amag: Calismada bir gehir hastanesinde calisan saglik calisanlarinin diabetes mellitus sikligi ve genel saglik durumunun degerlendirilmesi

amaclanmigtir. Bu ¢aligmada bir sehir hastanesinde calisan saglik ¢alisanlarinin diabetes mellitus sikligi ve genel saglik durumunun
degerlendirilmesi amaglanmustir.

Gereg ve Yontemler: Bu ¢alisma retrospektif olarak gerceklestirilen kesitsel-tanimlayici tipte bir arastirmadir. 01 Eyliil 2022-31 Aralik
2022 tarihleri arasinda hastanenin Is Saglig1 Birimi'ne periyodik muayene icin bagvuran calisanlardan 1435 saglik ¢aliganinin dosyalari
incelenmis olup bu kisiler caligmaya déhil edilmistir. Istatistiksel analizler IBM SPSS 23.0 istatistik paket programu ile yapilmistir.
Tanimlayicr istatistikler icin frekans, yiizde, ortalama degertstandart sapma, ortanca deger (min;maks) kullanilmistir. Kategorik
verilerin analizinde ki-kare testi kullanilmis olup, ¢alismanin bagimli degiskeni ¢alisanlarin HbA1lc diizeyleridir.

Bulgular: Katilimcilarin HbAlc diizeyi %78,4 oraninda < %5,7 olarak tespit edilmistir. Aragtirmaya katilanlarin %88,2’sinin tansiyon
ol¢timleri normal saptandi. Beden kiitle indeksleri %44,3’tintin normal, %38,7’sinin ise fazla kilolu olarak degerlendirilmistir. Beden
kiitle indeksine gore obez olanlarin %10,7’sinde ve fazla kilolu olanlarin %4,3’tinde ve hipertansiyonu olanlarin %10,1’inde HbAlc
seviyeleri 26,5 saptanmis olup, fark istatistiksel olarak anlaml diizeyde yiiksek saptanmustir. (p<0,05).

Sonug: Gelismis ve gelismekte olan iilkelerde dogumda beklenen yasam siiresinin uzamasiyla beraber diabetes mellitus, hipertansiyon
ve koroner arter hastaliklar1 gibi kronik hastaliklarin sikliginda ciddi artis goriilmektedir. Diabetes mellitus basta olmak {izere saglik
calisanlarinda kronik hastaliklarin tespiti ve bunlara yonelik tarama programlarinin uygulanmasi, gerekli egitimlerin planlanmasi saglik
hizmeti sunulan kurumlarda olduk¢a 6nemlidir.

Anahtar Sozciikler: Diabetes mellitus, Glikoz metabolizma bozukluklari, Prediyabetik durum

Evaluation of Prediabetes and Diabetes Mellitus Frequency of
Healthcare Professionals in a City Hospital

ABSTRACT

Aim: Diabetes, the prevalence of which is increasing in the general population, can cause many public health problems in individuals
who work with a very intense work tempo, stress, long working hours, shift work and shift work in healthcare institutions. In this study,
it was aimed to evaluate the diabetes frequency and general health status of healthcare professionals working in a hospital.

Material and Methods: This study is a retrospective and cross-sectional descriptive study. The universe of the study consists of all
health workers who applied to the Occupational Health Unit of the hospital for periodic examination between 01 September 2022 and
31 December 2022. The files of 1435 health care workers were examined in this study. Statistical analyzes were made with IBM SPSS
Statistics 23.0 package program. Frequency, percentage, mean valuetstandard deviation, median (min;max) were used for descriptive
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Saglik Calisanlarinda Prediyabet ve Diyabetes Mellitus

statistics. Chi-square test was used in the analysis of categorical data, and the dependent variable of the study was the HbA1c levels of

the employees.

Results: The HbAlc level of the participants was found to be <5.7 with a rate of 78.4%. HbA1c levels were statistically significant in
overweight and obese patients according to body mass index and in the presence of hypertension(p<0.05).

Conclusion: Detection of chronic diseases such as diabetes in health care workers and the implementation of screening programs for
them, planning the necessary trainings are very important in health care institutions.

Keywords: Diabetes mellitus, Glucose metabolism disorders, Prediabetic state

GIRIS

Diabetes mellitus(DM); insulin salinmasi, insulinin etki-
si veya bunlarin ikisinde de bozulma sonucu ortaya ¢ikan
hiperglisemi ile seyreden kronik bir hastaliktir (1). DM’de
en az sekiz saatlik aglik sonrasi plazma glikozunun 126 mg/
dl ve tizerinde olmasi, rastgele yapilan 6l¢iimlerde 200 mg/
dl ve iizerinde olup diyabet semptomlarinin eslik etmesi
ayrica HbAlc diizeyinin 26,5 olmast ile tan1 koyulabilmek-
tedir (2). Prediyabet ise plazma glikozunun normal diizeyin-
den yiiksek olmast ancak DM tani sinirlarina erisilmedigi
durumlar olarak tanimlanabilir (3). HbAlc diizeyinin %5,7-
6,4 araliginda olmasi, bozulmus aglik glikozunun 100-125
mg/dl olmasi veya tokluk kan sekeri diizeyinin 140-199 mg/
dl araliginda olmasi prediyabet icin tani kriterleridir (2).

Amerika Birlesik Devletleri (ABD) Ulusal Hastalik Kontrol
ve Onleme Merkezleri (CDC) verilerine gore 37,3 milyon
kisi yani yaklagitk ABD niifusunun %11,3’iiniin DM tani-
s1 olup, 18 yas ve iizeri bireylerin 96 milyonu yani yakla-
sik erigkin ABD niifusunun %38,0’inin prediyabeti oldugu
belirtilmistir (4). Ulkemizde yapilan TURDEP-2 ¢aligma-
sina gore DM siklig1 %16,5, izole bozulmus aglik glikozu
siklig1 %14,7, izole bozulmus glikoz tolerans: sikligr %7,9
ve prediyabet siklig1 ise %8,2 olarak belirlenmistir (5). 2017
yilinda bir egitim arastirma hastanesi aile hekimligi polikli-
nigine basvuran bireylerle yapilan bir ¢aliymada katilimci-
larin %32,0’min Amerikan Diyabet Birligi (ADA) Tip2 DM
risk skoruna gore yiiksek riskli oldugu tespit edilmistir (6).
Ayni galismada DM riski yiiksek olan bireylerin %32,5’inin
beden kiitle indeksinin (BKI) 30 ile 39,99 kg/m? arasinda
oldugu, BKI artttkca DM riskinin arttif1 ifade edilmistir
(6). 2021 yilinda Hatay’da yapilan bir ¢alismaya katilanlarin
%14,6’sinda olgiilen HbAlc degerinin 2%6,5 oldugu ayri-
ca 65 yas ve lizeri bireylerin %30,0'min HbAlc degerinin
2%6,5 oldugu belirtilmistir (7).

Framingham ¢aligmasinin 20 yillik takiplerinin sonucunda
tip 2 DM tamust olanlarin kardiyovaskiiler saglik sorunlari
ile karsilagma olasiliginin normal topluma gore 2-3 kat fazla
oldugu tespit edilmistir (8). ADA diabetes mellitus komp-
likasyon riski gelisimini 6nlemede kan basinci yonetiminin
onemine dikkat cekmektedir (9). Yas, fiziksel aktivite diizeyi,

beslenme durumu, obezite ve DM ile hipertansiyon gelisimi
arasinda iliski oldugu bilinen bir ger¢ektir (10). Ayrica TUR-
DEP-2 caligmasi sonuglarina gore iilkemizde hipertansiyon
siklig1 %31,4 olarak ifade edilmigtir (10). 2018 yilinda bir egi-
tim ve aragtirma hastanesinde galigan bireylerle yapilan bir
caligmada katilimcilarin %11,5’inin obez oldugu, %7,4 iniin
prediyabetik oldugu ayrica erkek saglik ¢alisanlarinin diyas-
tolik ve sistolik kan basinci degerleri ile BKI degerlerinin
anlaml diizeyde yiiksek bulundugu ifade edilmistir (11).

Gelismis ve gelismekte olan iilkelerde dogumda beklenen
yasam siiresinin uzamasiyla beraber DM, hipertansiyon ve
koroner arter hastaliklar1 gibi kronik hastaliklar ve stresli
yasam, fiziksel aktivitenin yetersiz olusu ve beslenme alis-
kanliklarinin bozulmas: gibi nedenlerle obezite sikliginin
gecmise gore oldukga arttig1 bilinmektedir. Genel toplumda
siklig1 artan bu ve benzeri saglik sorunlari olduke¢a yogun
is temposuyla calisan, stresin yogun oldugu, uzun galigma
saatlerinin, vardiyali ¢caligma ve nobetli calismanin oldugu
saglik hizmeti sunulan kurumlarda ¢alisan bireylerde de pek
¢ok halk saglig1 sorununa yol agabilmektedir. Bu ¢alismada
bir sehir hastanesinde ¢alisan saglik calisanlarinin diabetes
mellitus siklig1, prediyabet siklig1 ve genel saglik durumu-
nun degerlendirilmesi amaglanmustir.

GEREC ve YONTEMLER
Verilerin Toplanmasi

Caligmaya 01 Eyliil 2022 - 31 Aralik 2022 tarihleri arasinda
tiglincii basamak bir saghk kurulusunda Is Saghg: Birimi’ne
bagvuran saglik caliganlar1 dahil edilmistir. Retrospektif
olarak gerceklestirilen bu kesitsel-tanimlayic1 ¢alismanin
evrenini, 01 Eylil 2022-31 Aralik 2022 tarihleri arasinda
hastanenin I Saglig1 Birimi'ne periyodik muayene i¢in bas-
vuran 3389 saglik calisani olusturmaktadir. Arastirmanin
ornek buytkliugi “Open-epi” programu ile hesaplanmigtir.
%50 bilinmeyen siklik alinarak %2 sapma ve %95 giiven
araliginda 1406 kisiye ulasilmasi hedeflenmis 1435 kisiye
ulagilmigtir.

Calismamizda Helsinki bildirgesine uyularak, c¢aligma-
miza katilan tiim olgulardan yazili onam alimmustir. Etik
kurul izni Atatiirk Universitesi Tip Fakiiltesi Klinik Arag-
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tirmalar Etik Kurulu’'ndan B.30.2.ATA.0.01.00/212 say1l1 ve
30.03.2023 tarihli etik kurul karari ile alinmistir.

Veri Kaynag1

Arastirmada veri kaynagi olarak 20.07.2013 tarih ve 28713
sayili Isyeri Hekimi ve Diger Saglik Personelinin Gérev,
Yetki, Sorumluluk ve Egitimleri Hakkindaki Yonetmelik’te
yer alan Ek-2 formu kullanilmigtir. Ek-2 formu ¢aliganlarin
sosyo-demografik ozellikleri (yas, cinsiyet, egitim durumu,
medeni durum, meslegi, yaptig1 is, ¢alistig1 boliim), 6zgeg-
misi, soygecmisi, tibbi anamnez (mevcut semptomlar: ve
kronik hastalik varlig1), ameliyat 6ykiisii, is kazasi gegirme
durumu, meslek hastaliklari ile ilgili tetkik-muayene duru-
mu, sigara kullanma durumu, alkol kullanma durumu,
diizenli ila¢ kullanim durumu, maluliyet almis olma duru-
mu, fizik muayene ve laboratuar bulgular: béliimlerinden
olugsmaktadir.

Bu ¢alismada hipertansiyon varligi i¢in Tiirkiye Endokrino-
loji ve Metabolizma Dernegi Hipertansiyon Tani ve Tedavi
Kilavuzu (TEMD) kriterlerine gore ofis kan basinci dl¢ii-
miinde sistolik kan basinci degeri 140 mmHg ve {izerinde
ve/veya diastolik kan basinci degeri 90 mmHg ve {izerin-
de olan degerler kabul edilmistir (10). Hipertansiyon var-
ig1 degiskeni i¢in kan basinci 6l¢iimii sistolik kan basinci
degeri 140 mmHg ve iizerinde ve/veya diastolik kan basinci
degeri 90 mmHg ve iizerinde olan saglik ¢alisanlar1 ‘hiper-
tansiyon var’ seklinde gruplandirilarak istatistiksel ana-
liz yapilmistir. Periyodik muayene kapsaminda tetkikleri
yapilan saglik ¢alisanlarinin hastanemiz laboratuvar 6l¢tim
sonuglarina gére HbAlc diizeylerinin kesme degerleri goz
6nitinde bulundurularak Meslek Hastaliklar1 ve Aile Hekim-
ligi klinikleri tarafindan HbA1lc diizeyleri <5,7 olan saglik
calisanlar1 normal, HbAlc diizeyleri 5,7-6,4 olan saglik ¢ali-
sanlar1 prediabetik, HbAlc diizeyleri 26,5 olan saghk cali-
sanlar1 ise diabetik olarak degerlendirilmistir.

BKI degiskeni icin BKI 18,5 kg/m? altinda olanlar zayif, 18,5
- 24,9 kg/m? olanlar normal, 25,0 - 29,9 kg/m? olanlar fazla
kilolu ve 30 kg/m? ve tizerinde olanlar ise obez olarak kate-
gorize edilmis ve istatistiksel analize alinmigtir (12). Ki-kare
analizi yapilirken sigara igme durumu degiskeninde hayir
ve birakmig secenekleri birlestirilerek analize alinmistir.

istatistiksel Analiz

Istatistiksel analizler IBM SPSS 23.0 istatistik paket progra-
mu1 araciligryla yapilmistir. Tanimlayicr istatistikler frekans,
yiizde, ortalama deger+standart sapma, ortanca (min;maks)
olarak sunulmustur. Caligmanin bagiml degiskenleri cali-
sanlarin HbA ¢ diizeyleri, bagimsiz degiskenleri; saglik ¢ali-
sanlarinin tanimlayic 6zellikleri (¢alisanlarin yas, egitim
durumu, medeni durum, cinsiyet, sigara igme durumu, kro-
nik hastalik varlig1) ve BKI ile hipertansiyon olma durum-
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laridur. Istatistiksel analiz yapilirken yag degiskeni 18-29 yil,
30-39 y1l, 40-49 y1l, 50 yul ve tizeri olarak gruplandirilmistir.

Medeni durum degiskeninde bekér, dul ve bosanmis olan
gruplar birlestirilerek istatistiksel analize alinmigtir. Cin-
siyet degiskeni kadin ve erkek olarak, 6grenim durumu
degiskeni ilkokul mezunu, ortaokul mezunu, yiikseko-
kul mezunu, {iniversite mezunu ve iizeri olarak kategorize
edilmistir. Tanimlayic1 veriler sunulurken kronik hastalik
varhig1 degiskeni kronik hastalik var ve kronik hastalik yok,
sigara icme durumu degiskeni ise hayir, evet ve birakmisg
olarak gruplandirilmigtir. Tanimlayici veriler sunulurken
meslek degiskeni doktor, hemsire/ebe, sekreter, temizlik
personeli ve diger seklinde kategorize edilmistir. Kategorik
verilerin analizinde Pearson ki-kare testi kullanilmis olup,
istatistiksel anlamlilik degeri p<0,05 olarak kabul edilmistir.

BULGULAR

Aragtirmaya 1435 kisi katilmis olup, erkek saglik ¢alisanla-
r1 katilimeilarin %50,9’unu kadinlar ise %49,1’ini olustur-
maktadir. Katiimcilarin yaglarinin ortalama degeri 36,9
19,8 ve ortanca yast 35 (min:21, maks:64) olarak belirlen-
mistir. 18-29 yas araligi katilimcilarin sikligi %37,4 ve 40-49
yas aralig katithmailarin sikligi %26,6 olarak belirlenmis-
tir. Ogrenim durumu {iniversite mezunu ve iistii olanlarin
katilimi1 en st diizeyde olup sikligt %57,3 bulunmustur.
Katilimcilarin  %80,6’sinin  herhangi bir kronik hastalig
olmadig1 ve sigara icmeyenlerin sikliginin %60,7 oldugu tes-
pit edilmistir (Tablo 1). Katilimcilarin %78,4’tintin HbAlc
diizeyi <5,7 olarak bulunmustur. Arastirmaya katilanlarin
%88,2’sinin tansiyon ol¢iimleri normal, BKI %44,3’{iniin
normal ve %38,7’sinin ise fazla kilolu olarak degerlendiril-
mistir (Tablo 2).

HbAlc diizeyleri 18-29 yas araliginda %90,9 oraninda
<5,7 olarak bulundu, 50 yas ve iizerinde %38,7 oraninda
prediabetik (HbAlc 5,7-6,4), %14,7 oraninda ise diabe-
tik (HbAlc >6,5) olarak degerlendirilmis olup ve bulunan
degerler istatistiksel olarak anlamlidir (p<0,05). Erkekle-
rin %7,0'inda HbAlc diizeyi 26,5 saptanmustir. Erkeklerde
kadinlara kiyasla HbAlc diizeylerinin daha yiiksek oldugu
goriilmiis olup fark istatistiksel olarak anlamlidir (p<0,05).
flkokul mezunu olan katilimcilarin %18,5’inde HbAlc
diizeyi 26,5 saptanmistir. Egitim durumlarina bakildiginda
ilkokul mezunlarinda HbAlc dizeyi, diger gruplara gore
anlamli olarak yiiksek saptanmustir (p<0,05). Sigara igenle-
rin %7,5inde HbAlc diizeyi 26,5 olup sigara igmeyenlere
kiyasla anlamli olarak yiiksek saptanmistir (p<0,05). Kronik
hastalig1 olanlarin %11,5’inde HbA ¢ diizeyi 26,5 olup kro-
nik hastalig1 olmayanlara kiyasla anlaml olarak yiiksek sap-
tanmustir (p<0,05). Evli olanlarin %5,4’tinde HbA1c diizeyi
26,5 olup bekér/dul/bosanmis olanlara kiyasla anlaml ola-
rak yiiksek saptanmuigstir (p<0,05) (Tablo 3).
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Tablo 1: Arastirmaya Katilan Bireylerin Bazi Tanimlayici
Ozelliklerinin Dagilimi.

Tablo 2: Arastirmaya Katilan Bireylerin Bazi Saglik
Gostergelerinin Dagilimi.

Tanimlayici Ozellikler* Sonug¢ (n=1435) Saglik Gostergeleri* Sonug (n=1435)

Yas Gruplari, n (%) HbA1c Diizeyi, n (%)

18-29 Yil 536 (37,4) <5,7 1125 (78,4)
30-39 Yil 326 (22,7) 5,7 ile 6,4 aras1 (prediyabetik) 251 (17,5)
40-49 Yil 382 (26,6) >6,5 (diabetik) 59 (4,1)
50 Yil ve Ustii 191 (13,3) Hipertansiyon Durumu, n (%)

Cinsiyet, n (%) Hipertansiyonu Yok 1266 (88,2)
Kadin 705 (49,1) Hipertansiyonu Var 169 (11,8)
Erkek 730 (50,9) Beden Kiitle indeksi, n (%)

Medeni Durum, n (%) Zayif (18,5 kg/m? altinda) 47 (3,3)

Evli 997 (69,5) Normal (18,5-24,9 kg/m?) 636 (44,3)
Bekar/ Boganmig/Dul 438 (30,5) Fazla Kilolu (25,0-29,9 kg/m?) 556 (38,7)

Ogrenim Durumu, n (%) Obez (30 kg/m? ve tizerinde) 196 (13,7)

Tlkokul Mezunu 54 (3,8) *Veriler n(%) olarak gosterilmistir. (Stitun ytizdesi)

Ortaokul Mezunu 66 (4,6)

Yiiksekokul Mezunu 493 (34,3) %57,3’i liniversite ve iizeri mezuniyete sahiptir. Ulkemiz-
Universite Mezunu ve Ustii 822 (57,3) de bir egitim ve arastirma hastanesinde yapilan benzer

Kronik Hastalik Varlig, n (%) bir (;vah§mada ’l<?lt1.11mc1lar1n ya@uortalamasm)m 34.,.74%18,6.7
Kronik Hastalik Var 278 (19:4) oldugu, %78,7 s1f11n kédl,n o'ld}lgu ve %6}’0 mnin tniversi-

te mezunu oldugu belirtilmistir (11). Saglik calisanlarinin
Kro?ik Hastalik Yok 1157 (80,6) %19,40 bir kronik hastaligi oldugunu ve %31,8’1 sigara

Sigara Igme Durumu, n (%) ictigini belirtmistir. Istanbul’da bir egitim ve arastirma has-
Hayir 871 (60,7) tanesi ¢alisanlari ile yapilan benzer bir ¢alismada katilimci-
Evet 456 (31,8) larin %17,1’inin kronik bir hastalig1 oldugu ve %22,5’inin
Birakmus 108 (7,5) sigara ictigi ifade edilmistir (13). Bu ¢alismada saglik ¢ali-

Meslegi, n (%) sanlarinin %3,3’t BKI sonuglarina gore zayif (BKI 18,5 kg/
Doktor 10 (0,7) m? altinda), %44,3’(i normal kjlolu. (BKI 18,5-24,9 kg/m?
Hemsire/Ebe 674 (47.0) z}rahgmda), %3%,.7’5.1 fazla kiloh.l (BKI 25,0—2?,9 k.g/m2 arali-

ginda) ve %13,7’sinin obez (BKI 30 kg/m? ve iizerinde) oldu-
Sekreter 170 (11,8) gu saptanmustir. 2019 yilinda bir hastanenin aile hekimligi
Temizlik Personeli 266 (18,5) klinigine bagvuran saglik calisanlari ile yapilan caligmada
Diger** 315 (22,0) katilimcilarin %7,5’inin BKI degeri 18,5 kg/m? altinda,

*Veriler n(%) olarak gosterilmistir. (Stitun yiizdesi)
**Diger iginde en sik ‘teknik servis ve giivenlik’ cevabi verilmistir.

BKI’e gore obez olanlarin %10,7’sinde HbAlc diizeyi
>6,50lup obez olmayanlara kiyasla anlamli olarak yiiksek
saptanmustir (p<0,05). Hipertansiyonu olanlarin %10,1’inde
HbA1lc diizeyi 26,5 saptanmis olup hipertansiyonu olama-
yanlara kiyasla anlamli olarak yiiksek saptanmistir (p<0,05)
(Tablo 4).

TARTISMA

Bu ¢alismada katiimcilarin %37,4’t 18-29 yas aralifin-
da olup, yas ortalamalar1 36,9 +9,8 yas ve ortanca yast 35
(min:21, maks:64) olarak karsimiza ¢ikmaktadir. Bu galig-
madaki saglik ¢alisanlarinin %49,1’i kadin, %69,5’i evli ve

%43,7’sinin 18,5-24,9 kg/m? araliginda, %29,6’1s1nmn 25,0-
29,9 kg/m?* araliginda ve %19,2’sinin ise 30 kg/m* ve iize-
rinde oldugu belirtilmistir (14). Tim diinyada siklig1 artan
fazla kilolu ve obezite olma durumunun her iki ¢alismada
da katilimcilarin yaklagik yarisini olusturdugu goriilmek-
tedir. Bu durum saglik ¢calisanlarinin yogun ¢alisma kosul-
lar1 nedeniyle zaman zaman saglikli beslenme kosullarina
yeterli 6zeni gosterememeleri, nobetli ve vardiyali caligma
nedeniyle gece ge¢ saatlerde beslenme aliskanlig1 kazanma-
lar1 ayrica fiziksel aktivite diizeylerinin yetersiz olmasi gibi
nedenlerle iliskili olabilir.

Katilimcilarin %17,5'inde HbAlc diizeyinin prediyabet ile
uyumlu olan 5,7-6,4 araliginda oldugu ayrica %4,1’inde ise
HbAlc diizeyinin 26,5 olup DM ile uyumlu oldugu tes-
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Tablo 3: Arasgtirmaya Katilan Bireylerin Bazi Tanimlayici Ozelliklerine Gére HbA1c Diizeylerinin Dagilimi.
N HbAlc Diizeyi(n=1435)
Tanimlayic1 Ozellikler* -
<5,7 (n=1125) 5,7-6,4 Arasi (n=251) >6,5 (n=59) p Degeri
Yas Gruplari, n (%)
18-29 Yil 487 (90,9) 44 (8,2) 5(0,9)
30-39 Yil 276 (84,7) 42 (12,8) 8(2,5) p<0,001
40-49 Yil 273 (71,5) 91 (23,8) 18 (4,7)
50 Yil ve Uzeri 89 (4,6) 74 (38,7) 28 (14,7)
Cinsiyet, n (%)
Kadin 611 (86,7) 86 (12,2) 8(L,1) p<0,001
Erkek 514 (70,4) 165 (22,6) 51 (7,0)
Egitim Durumu, n (%)
Ilkokul Mezunu 22 (40,8) 22 (40,7) 10 (18,5)
Ortaokul Mezunu 46 (69,7) 19 (28,8) 1(1,5) p<0,001
Lise Mezunu 368 (74,6) 96 (19,5) 29 (5,9)
Universite Mezunu ve Uzeri 689 (83,8) 114 (13,9) 19 (2,3)
Medeni Durum, n (%)
Evli 735 (73,7) 208 (20,9) 54 (5,4) p<0,001
Bekar/Dul/Bosanmis 390 (89,1) 43 (9,8) 5(1,1)
Kronik Hastalik Varligi, n (%)
Evet 197 (70,9) 49 (17,6) 32(11,5) p<0,001
Hayir 928 (80,2) 202 (17,5) 27 (2,3)
Sigara igme Durumu, n (%)
Evet 315 (69,1) 107 (23,4) 34 (7,5) p<0,001
Hayir/Birakmis 810 (82,7) 144 (14,7) 25 (2,6)

*Veriler n(%) olarak gosterilmistir (Satir ylizdesi).Pearson Ki-kare testi uygulanmustir. p<0,05 istatistiksel olarak anlaml kabul edilmistir.

Tablo 4: Arastirmaya Katilan Bireylerin Bazi Saglik Gostergelerine Gore HbAlc Diizeylerinin Dagilimi.

HbA1c Diizeyi(n=1435)

Saglik Gostergeleri* .
<5,7 (n=1125) 5,7-6,4 Arasi (n=251) >6,5 (n=59) p Degeri

Beden Kiitle indeksleri, n (%)

Zayif (18,5 kg/m? altinda) 43 (91,5) 3(6,4) 1(2,1)

Normal (18,5 - 24,9 kg/m?) 549 (86,4) 74 (11,6) 13 (2,0) p<0,001

Fazla Kilolu (25,0 - 29,9 kg/m?) 416 (74,8) 116 (20,9) 24 (4,3)

Obez (30 kg/m? ve tizerinde) 117 (59,7) 58 (29,6) 21(10,7)
HipertansiyonVarligi, n (%)

Hipertansiyon Var 107 (63,3) 45 (26,6) 17 (10,1) Pp<0,001

Hipertansiyon Yok 1018 (80,4) 206 (16,3) 42 (3,3)

*Veriler n(%) olarak gosterilmistir (Satir ytizdesi).Pearson Ki-kare testi uygulanmustir. p<0,05 istatistiksel olarak anlaml kabul edilmistir.

pit edilmistir. Katilimcilarin HbAlc diizeyinin ortalamasi
4,6+1,1 olarak belirlenmigstir. Diinya genelinde erigkinlerin
%10,5’inde DM oldugu bilinmektedir (15). Ulkemizde 2021
yilinda yasa gore ayarlanmis diyabet prevalansinin %14,5
oldugu bu degerin 2030 yilinda %16,2, 2045 yilinda ise %17
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olmasi beklenmektedir (15). Bir egitim ve arastirma hasta-
nesi ¢aliganlari ile yiiritiilen bir ¢aligmada saglik ¢aliganla-
rinin aglik kan sekeri degerine gore %7,4’tintin prediyabetik
ve %0,5’inin ise diabetik oldugu tespit edilmistir (11). Bizim
¢alismamizda saglik calisanlarinda prediyabetik ve diabe-
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tik olma sikhiginin bu ¢alismaya gore daha yiiksek oldugu
goriilmektedir. Bu durum hastanemizde yapilan saglik tara-
masinda HbAlc diizeyi ile degerlendirme yapilmis olmasi
HbA1c diizeyinin DM ve prediyabet tanisinda uzun dénem
kan sekeri konusunda daha dogru bir degerlendirme yapal-
masina olanak saglamasi ve akut degisikliklerden etkilen-
memesi ile aciklanabilir.

Bu ¢alismada TEMD kilavuzu kriterlerine gore saghk cali-
sanlarinin %11,8’inde hipertansiyon varligi tespit edilmistir.
Ulkemizde yapilan Tiirk Kardiyoloji Dernegi calismalarin-
da normal popiilasyonda eriskinlerde hipertansiyon siklig
%33,0 ayrica TEMD calismasinda gore %35,9 olarak ifade
edilmektedir (16). Bizim ¢aliymamizla benzer bir ¢calismada
saglik calisanlarinin %10,7’sinde hipertansiyon varlig1 sap-
tanmustir (11). Saglik caliganlarinda genel popiilasyona gore
hipertansiyon sikliginin daha az oldugu goériilmektedir. Bu
durum saglik hizmeti sunulan kurumlarda ¢aligan bireyle-
rin kronik hastaliklarla ilgili farkindalik diizeylerinin yiik-
sek olmasi ve hipertansiyon agisindan taramalara kars: daha
bilingli olmalarindan kaynaklaniyor olabilir.

Bu caligmada saglik caliganlarindan 50 yas ve iizeri olanlar-
da, evlilerde, erkeklerde ve ilkokul mezunu olanlarda HbAlc
diizeyi 6lgtimlerine gore prediyabet ve DM sikligy istatistik-
sel olarak anlamli diizeyde yiiksek bulunmustur (p<0,05).
Bu sonug genel popiilasyonda goriilen DM taramasi sonug-
lar1 ile benzerlik gostermektedir. Ulkemizde bir iiniversite
hastanesi endokrinoloji poliklinigine bagvuran 18 yas stii
bireylerin tarama sonuglarina gore erkeklerde DM siklig1
kadinlara kiyasla daha fazla bulunmustur (17). Katihlmcilar-
dan 50 yas ve iizeri olanlarin HbAlc diizeyi ortalama degeri
5,5+1,4 ve erkek saglik ¢alisanlarinin HbAlc diizeyi orta-
lama degeri 4,8+1,2 olarak karsimiza ¢ikmaktadir. Ayrica
ilkokul mezunu olanlarda HbAlc diizeyi ortalama degeri
5,6%1,5 ve ortanca degeri ise 5,9 (min:4 ve maks:10,9) oldu-
gu tespit edilmistir. Bir egitim ve arastirma hastanesi ¢ali-
sanlar1 yiiriitiilen bir aragtirmada yas arttik¢a katilimcilarin
DM sikliginin arttig belirtilmistir (11). Ileri yas ve egitim
diizeyi diisiik olan bireylerde saglikli yasam ve beslenme ile
ilgili bilgilere ulasmanin yetersiz olmasi, sedanter yasam,
doymus yaglardan zengin beslenme ve lif iceren gidalarin
glinltik diyette yeteri kadar yer almamasi gibi sebepler pre-
diyabet sikliginda artisin nedeni olabilir.

BKI 6élgiimlerine gore obezitesi olan saglik calisanlarinda
HbAlc diizeyi olgiimlerine gore prediyabet ve DM sikli-
g1 yitksek bulunmustur, fark istatistiksel olarak anlamlidir
(p<0,05). BKI 6l¢iimlerinde gore obezitesi olan saglik cali-
sanlarinda HbAlc diizeyi ortalama degeri 5,1+1,2 olarak
tespit edilmistir. Yozgat ilinde yapilmis olan benzer bir
aragtirmada yas ve BKI artigryla kan sekeri yiiksekliginin

istatistiksel olarak anlamli oldugu saptanmistir (18). 2019
yilinda bir Saglik Uygulama ve Arastirma Hastanesinde
hekimler ve hemsireler ile yiiriitiilen calismada BKI’'nin DM
riski acgisindan ilk prediktér oldugu tespit edilmistir (19).
Tip 2 DM gelisimi agisindan ileri yas ve abdominal bolgede
yaglanmanin fazla olmasinin risk faktorii oldugu literatiirde
bilinen bir gergektir.

TEMD kilavuzu onerilerinde yer alan ofis kan basinci sis-
tolik ve diyastolik kan basinci 6lgiim degerlerine gore
hipertansiyonu olan saglik calisanlarinda HbAlc diizeyi
olgiimlerine gore prediyabet ve DM sikligi daha yiiksek-
tir, fark istatistiksel olarak anlamli bulunmustur (p<0,05).
Hipertansiyonu olan katilimcilarin HbA1c diizeyi ortalama
degeri 5,0+1,3 olarak karsimiza ¢ikmaktadir. Hemsireler
ile yiiriitiilen benzer bir arastirmada BKI 30 kg/m? iizerin-
de olanlar ile kan basinc yiiksekligi icin antihipertansif ilag
kullandigini ifade edenlerin tip 2 DM riski a¢isindan anlam-
11 diizeyde ytiksek riskli oldugu belirtilmistir (20). Literatiir-
de hipertansif bireylerde, dislipidemisi olanlarda ve BKI 25
kg/m? tizerinde olanlarin tip 2 DM agisindan riskli grupta
olduklari ve diizenli tarama yapilmasi gerekliligi ifade edil-
mektedir (21). Saglik calisanlari ile genel popiilasyonda
goriilen sonuclar benzerlik gostermektedir. Ulkemizde bir
tiniversite hastanesi diyet poliklinigine bagvuran bireylerle
yiiriitillen genis caph bir aragtirmada BKI 25 kg/m? lizerin-
de olanlarmn biiyiik bir kisminin diyabetik oldugu, DM ve
obezite arasinda yakin iligki oldugu tespit edilmistir (12).
Katilimcilardan kronik hastalig1 olanlarda ve sigara igenler-
de HbA1lc diizeyi 6lgiimlerine gore prediyabet ve DM sikli-
g1 istatistiksel olarak anlamli diizeyde yiiksek bulunmustur
(p<0,05). Kronik hastalig1 olan katilimcilarin HbA1lc diizeyi
ortalama degeri 4,9+1,3 olarak belirlenmistir. Genel popii-
lasyonda yapilan ¢aligmalarda kan basinci yiiksek olanlarin,
antihipertansif kullananlarin, kronik hastalig1 olanlarin DM
gelisimi agisindan yiiksek riskli oldugu bilinmektedir (22).
2019 yilinda hekim ve hemsgireler ile yapilmis benzer bir
calismada BKI, yiiksek kan sekeri diizeyi ve giinliik egzer-
siz ile DM riski arasinda anlaml farklilik saptanmustir (19).
Bizim ¢aligmamizda da saglik calisanlarindaki DM gelisim
riski agisindan genel popiilasyonla benzer sekilde oldugu
goriilmektedir.

Saglik hizmeti sunulan kurum ve kuruluslarda ¢alisan sag-
lik ¢alisanlar1 calisma saatleri igerisinde bir¢ok tehlike ile
karsilasmak durumunda kalmaktadirlar. Hastaneler mev-
zuatimizda ¢ok tehlikeli is yeri grubunda yer almaktadir.
Tiim bu tehlikelerin yaninda saglik ¢caliganlari uzun ¢aligma
saatleri, psikolojik ve/veya fiziksel siddetle karsilasma, den-
geli ve saglikli beslenme ile fiziksel aktiviteye yeteri kadar
vakit ayiramama gibi nedenlerle DM bagsta olmak iizere kro-
nik hastaliklar agisindan risk altinda olan bir gruptur. Bu
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nedenle saglik ¢alisanlarinin kurumlarinda saglik tarama-
larimin diizenli olarak yapilmasi, bu taramalar sonucunda
tespit edilen riskli gruplara diyet ve egzersiz gibi konular
basta olmak iizere gerekli egitimlerin diizenlenmesi, tedavi
gereken grupta tedavi planlanmasi agisindan ilgili birimle-
re yonlendirilmesi halk sagliginin birincil ve ikincil koruma
hizmetleri agisindan oldukea kiymetlidir.

Bu ¢aligmanin {i¢lincli basamak saglik kuruluslarinda cali-
sanlarda DM agisindan riskli grupta yer alanlarin belirlene-
rek erken tani ve tedavi, saglik egitimi acisindan rehberlik
edecek nitelikte olmasi giiclii yonleridir. Katilimcilarin aghik
kan sekeri diizeylerine erigilememis olmast bu ¢alismanin
kisitliligr olarak ifade edilebilir. Retrospektif olarak saglik
calisanlarinin kayitlarina dayali olarak gerceklestirilen bu
arastirmada eksik kayitlar1 olan saglik ¢alisanlarinin ¢alisma
dist birakilmis olmasi yanlilik nedeni olmus olabilir.

Tesekkiir

Calismaya katilan saglik calisanlarina tesekkiir ederiz.
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ABSTRACT

Aim: Alzheimer's disease is a neurodegenerative disease with cognitive loss, which does not have a curative treatment and a blood-
based biomarker to make a definitive diagnosis. There is a strong relationship between Alzheimer's disease and type 2 diabetes mellitus.
Neutrophil-lymphocyte, platelet-lymphocyte and monocyte-lymphocyte ratios are recommended parameters as inflammation markers.
It was aimed to compare blood parameters and their ratios to each other in terms of their potential to provide early diagnosis in patients
with Alzheimer's disease and type 2 diabetes mellitus.

Material and Methods: 80 healthy controls, 47 type 2 diabetes mellitus and 45 Alzheimer's type dementia patients were included in this
study. Various blood parameters and their ratios to each other were scanned. One way ANOVA and post hoc Scheffe tests were used for
statistical analysis.

Results: Serum iron levels were lower in type 2 diabetes mellitus (53.21+£29.28 pg/dL) and Alzheimer’s disease (61.26+21.69 ug/dL)
groups compared to the control (76.96+30.99 ug/dL) (p=0.001). Lymphocyte numbers were lower in type 2 diabetes mellitus (1.94+0.79
count.10’) and Alzheimer’s disease (1.84+0.68 count.10’) groups compared to the control (2.25+1.03 count.10%) (p=0.032). Monocyte-
lymphocyte ratio were significantly higher in type 2 diabetes mellitus (0.3+0.18) and Alzheimer’s disease (0.28+0.11) groups compared
to the control (0.24+0.1) (p=0.039).

Conclusion: The high monocyte-lymphocyte ratio can be considered as an indicator of systemic inflammation in Alzheimer's disease
and type 2 diabetes mellitus. In conclusion, serum iron levels, lymphocyte numbers and monocyte-lymphocyte ratio as inflammation
markers can be useful for the early diagnosis of type 2 diabetes mellitus and Alzheimer’s disease.

Keywords: Alzheimer's disease, Type 2 diabetes mellitus, Lymphocyte numbers, Serum iron levels, Monocyte lymphocyte ratio

Alzheimer Tipi Demans ve Tip 2 Diabetes Mellitus Hastalarinda Bazi Kan
Parametreleri Araciligiyla Erken Taninin Degerlendirilmesi

oz
Amag: Alzheimer hastaligy, kiiratif bir tedavisi ve kesin tani koyduracak kan bazli bir biyobelirteci olmayan, biligsel kayipla seyreden
noérodejeneratif bir hastaliktir. Alzheimer hastaligi ile tip 2 diabetes mellitus arasinda giiclii bir iliski vardir. Nétrofil-lenfosit, trombosit-
lenfosit ve monosit-lenfosit oranlar: inflamasyon belirtecleri olarak énerilen parametrelerdir. Bu ¢alismada Alzheimer hastaligi ve tip 2
diabetes mellitus hastalarinda kan parametreleri ve oranlarinin erken tani saglama potansiyelleri agisindan birbirleriyle karsilastiriimasi
amaglanmigtir.

Gereg ve Yontemler: Calismaya 80 saglikli kontrol, 47 tip 2 diabetes mellitus ve 45 Alzheimer tipi demans hastas1 dahil edildi. Cesitli
kan parametreleri ve bunlarin birbirlerine oranlar retrospektif olarak tarand. Istatistiksel analiz igin tek yénlii ANOVA ve post hoc
Scheffe testleri kullanildi.
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Diagnostic Evaluation in Patients with Alzheimer's and Type 2 Diabetes

Bulgular: Serum demir diizeyleri tip 2 diabetes mellitus (53.21+29.28 pg/dL) ve Alzheimer hastalig1 (61.26+21.69 ug/dL) gruplarinda
kontrole (76.96+30.99 pg/dL) kiyasla daha diigiiktii (p=0.001). Lenfosit sayilar: tip 2 diabetes mellitus (1.94+0.79 sayim.10°) ve Alzheimer
hastalig1 (1.84+0.68 sayim.10%) gruplarinda kontrole (2.25+1.03 sayim.10?) gore daha diigiiktii (p=0.032). Monosit-lenfosit orani ise tip 2
diabetes mellitus (0.3+0.18) ve Alzheimer hastalig1 (0.28+0.11) gruplarinda kontrole (0.24+0.1) gore anlamli olarak yiiksekti (p=0.039).

Sonug: Yitksek monosit-lenfosit orani Alzheimer hastalig1 ve tip 2 diabetes mellitusta sistemik inflamasyonun bir gostergesi olarak
kabul edilebilir. Sonug olarak, inflamasyon belirtegleri olarak serum demir diizeyi, lenfosit sayis1 ve monosit-lenfosit orani tip 2 diabetes
mellitus ve Alzheimer hastaliginin erken tanisi igin yararl belirtegler olabilir.

Anahtar Sozciikler: Alzheimer hastaligi, Tip 2 diabetes mellitus, Lenfosit sayisi, Serum demir diizeyi, Monosit lenfosit oran:

INTRODUCTION

Alzheimer’s disease (AD) with advanced cognitive loss is
the most common neurodegenerative disease. Nowadays
the number of people affected by AD is common. Despite
the developing technology and health facilities, there is no
curative treatment agent and blood-based minimally inva-
sive biomarker for AD (1). Current treatments are aimed
at slowing the progression of the disease. There are also
difficulties in diagnosis, since there is no biomarker that can
provide a definitive diagnosis (2).

Acetylcholine esterase inhibitors such as donepezil, rivastig-
mine, galantamine, and memantine, an N-methyl D-aspar-
tate (NMDA) receptor antagonist, are used in the treatment
of AD. These treatments are mostly aimed at slowing the
course of the disease and there is a problem about the toler-
ance to drugs (3,4). The efficacy of the monoclonal anti-
body aducanumab, which was approved by the US Food
and Drug Administration (FDA) in 2021, in the treatment
of the disease is controversial (4). Lecanemab, another
anti - amyloid p (AP) monoclonal antibody approved by
the FDA in 2023, targets the AP peptide accumulated in
AD. It is stated that the benefit of lecanemab in AD should
demonstrate via clinical studies (5,6). There is currently no
complete curative treatment for AD. Early diagnosis and
initiation of treatment with current drugs are important
but there is no accepted biomarker that alone can make a
definitive diagnosis for AD. Although various biomarkers
have been tried for the diagnosis of AD, these options do
not meet the criteria of high specificity and sensitivity and
remain far from making a definitive diagnosis (7). The fact
that the biomarkers considered for AD are blood-based and
minimally invasive will provide a great advantage in terms
of ease of application (8). Therefore, various blood param-
eters and their ratios to each other are evaluated for their
potential as a biomarker for AD.

There is a strong relationship between AD and type 2 diabe-
tes mellitus (type 2 DM). The function of the phosphoinos-
itide 3 kinase (PI3K)/protein kinase B (Akt)/ the mechanistic

target of rapamycin (mTOR) signaling pathway is impaired
for both diseases (9,10). The risk of developing AD in type 2
DM patients was found to be higher than in healthy individ-
uals (11). In addition, there are problems in iron metabo-
lism in both AD and type 2 DM (12,13). Iron accumulation
has been shown in senile amyloid plaques in Alzheimer’s
patients, and the increase in iron causes oxidative stress
through the fenton reaction (14). The indirect decrease in
serum iron as a result of iron accumulation in the brain
may be a guide in the diagnosis of AD and type 2 DM. In
addition, low serum iron is considered as an inflammatory
response (15). When combined with low serum iron, blood
cell ratios and the patient’s clinic, it can be very useful for
the diagnosis of AD and type 2 DM.

Neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte
ratio (PLR), and monocyte-lymphocyte ratio (MLR) are
the recommended parameters as inflammation markers
(16,17,18). Peripheral leukocytes are modulated by inflam-
matory cytokines and chemokines released from damaged
tissues. At the same time, peripheral leukocytes can affect
damaged tissues. It is accepted that the number of lympho-
cytes has a neuroprotective effect and contributes to the
development of neurological function (19). Therefore,
blood cells and their ratios to each other are evaluated in
order to diagnose diseases. In particular, the ratio of blood
cells to each other seems to be more distinctive than the
evaluation of individual cell numbers (16). Especially for
AD, which is a blood-based biomarker search, blood cell
counts and their ratios to each other are thought to be help-
ful in the diagnosis (20).

In this study, it was aimed to compare iron-related blood
parameters, blood cell counts and their ratios to each other
between type 2 DM and Alzheimer’s patients with age and
sex matched controls. It is desired to have information
about the relationship between type 2 DM and AD and to
evaluate the potential of use of these parameters in refer-
ral of patients with dementia risk for further examinations
when necessary.
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MATERIAL and METHODS

The blood tests of patients and controls who are treated at
Kutahya Health Sciences University Evliya Celebi Train-
ing and Research Hospital between 1 December 2017
and 1 December 2022 were retrospectively screened for
this study. Ethical approval was obtained from the Ethics
Committee of Non-Interventional Clinical Researches of
Kutahya Health Sciences University, dated 22.06.2022 and
numbered 2022/07-06. In this study, which we conducted
as a retrospective archive investigation, informed consent
was not required. The individuals included in the study are
described in Figure 1. The study was conducted in accord-
ance with the Decleration of Helsinki.

In this study, 80 healthy controls, 47 type 2 DM patients
and 45 Alzheimer’s patients were included. Groups were
selected between 50-90 years old. Age and gender-matched
people were included in this study (Table 1). Blood tests
given by the patients between 9 and 12 am in the morn-
ing were examined. The control group consists of healthy
individuals, without diagnosis of type 2 DM and AD. The
type 2 DM group consists of patients diagnosed with diabe-
tes without AD, and the AD group consists of patients
diagnosed with AD without diabetes. All groups were not
diagnosed with chronic heart, liver and kidney disease or
malignancy. People with this chronic disease were excluded
from the study.

Tekin E et al.

Serum iron, hemoglobin, hematocrit, mean erytrocyte
hemoglobin (MCH), mean erytrocyte concentration
(MCHC), white blood cell (WBC), red blood cell (RBC),
neutrophil, lymphocyte, platelet, monocyte, NLR, PLR,
MLR, RBC/Lymphocyte, C reactive protein (CRP), fasting
blood glucose and glycosylated hemoglobin (HbA1c) values
of patients and healthy controls were investigated. Blood
parameters were determined in the hospital laboratory
using an autoanalyzer.

Statistical analysis was provided with the IBM Statistical
Package of the Social Science (SPSS) program with version
20.0 (IBM SPSS Corp.; Armonk, NY, USA). Quantita-
tive data were given as Mean + Standard Deviation. The
conformity of the data to the normal distrubition was deter-
mined by the Kolmogorov - Smirnov test. One-way analysis
of variance (one-way ANOVA) and post hoc Scheffe tests
were used to analyze the data in groups. Statistical power
analysis was performed with G*Power 3.1 and showed that
the power level for all tests was larger than 80% for the
reported significance levels. A value of p<0.05 was consid-
ered as statistically significant.

RESULTS

While there was no significant difference between the
groups in terms of hemoglobin, hematocrit, MCH and
MCHC levels (p>0.05), serum iron levels was lower in both

Patients registered in Kutahya Health
Sciences University Evliya Celebi
Training and Research Hospital
information network

80 men and women between ages of 50
and 90 were selected as healthy controls
Exclusion Criterias:

Chronic heart, liver and kidney diseases,
active malignancy and having a diagnosis
of Type Il DM and Alzheimer’s Disease

|
47 men and women for Type || DM
group and 45 men and women for
Alzheimer’s disease group between ages
of 50 and 90 were selected
Exclusion Criterias:
Chronic heart, liver and kidney diseases,
active malignancy

data were

The data of patients and healthy controls
registered to the hospital between 1
December 2017 and 1 December 2022
were retrospectively scanned and the

evaluated

Figure 1. Workflow of the retrospective cohort study and the inclusion and exclusion of individuals.
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Table 1: Age-gender characteristics, some blood parameters, ratios and p values.

Characteristics Control (n=80) Type 2 DM (n=47) Alzheimer’s (n=45) P

Age * years 77 (50-90) 79 (52-87) 82 (59-90) 0.341
Gender ** 39/41 22/25 21/24 0.897
Serum Fe (pg/dL+SD) 76.96 = 30.99 53.21 £29.28 A 61.26 £ 21.69 A 0.001
Hemoglobin (g/dL+SD) 13.65 £ 1.54 13.21 £ 2.34 13.50 £ 2.01 0.445
Hematocrit (%+SD) 40.25 + 4.35 39.45 £ 6.06 39.62 +£5.84 0.549
MCH (pg+SD) 30.09 £ 7.46 29.28 £2.43 29.46 £ 3.77 0.691
MCHC (g/dL+SD) 33.71 £ 1.38 33.32+1.59 33.05+1.53 0.053
WBC (Count.10%+SD) 7.64 +2.51 8.2 £2.69 7.96 + 3.07 0.529
RBC (Count.10°+SD) 4.69 £ 0.55 4.54+£0.76 4.68 £0.77 0.475
Neutrophil (Count.10°+SD) 4.78 £2.29 5.50 + 2.61 5.46 = 3.02 0.212
Lymphocyte (Count.10*°+SD) 2.25+1.03 1.94+0.79 A 1.84 £ 0.68 A 0.032
Platelet (Count.10°+SD) 266.61 + 66.14 170.70 + 88.52 238.95+67.13 0.071
Monocyte (Count.10°+SD) 0.48 £0.14 0.51+0.18 0.48 +0.19 0.630
NLR+SD 2.76 £ 1.02 3.6 £ 1.65 3.46 + 1.08 0.197
PLR£SD 143.83 £ 90.66 169.01 £ 93.03 142.65 £ 62.15 0.265
MLR+SD 0.24 £ 0.1 03+0.18 A 0.28+0.11 A 0.039
RBC/Lymphocyte+SD 245+ 1.04 2.82+1.32 286+ 1.1 0.095
CRP (mg/L+SD) 591 +3.24 19.2+7.63 A 12.04 +5.64 A 0.001
FBG (mg/dL+SD) 97.15 + 15.93 164.38 £ 43.65 A 111.84 £31.15 0.001
HbA1lc (%+SD) 5.26 £ 0.74 755+ 1.65 A o 5.63+091 0.001

* Mean value and minimum-maximum values. ** Male/Female, SD: Standart deviation

Type 2 DM: Type 2 Diabetes Mellitus, Serum Fe: Serum Iron, MCH: Mean Corpuscular Hemoglobin, MCHC: Mean Corpuscular Hemoglobin
Concentration, WBC: White Blood Cell, RBC: Red Blood Cell, NLR: Neutrophil - Lymphocyte Ratio, PLR: Platelet - Lymphocyte Ratio, MLR: Mono-
cyte - Lymphocyte Ratio, CRP: C Reactive Protein, FBG: Fasting Blood Glucose, HbA1lc: Glycosylated Hemoglobin

A Significant difference compared to the control group (p<0.05)

« Significant difference compared to the Alzheimer’s Disease group (p<0.05)

type 2 DM group and AD group compared to the control
(p=0.001). Serum iron levels was lower in type 2 DM group
than in AD group (p>0.05), but this difference is not statis-
tically significant (Table 1).

White blood cells, RBC, neutrophil, platelet and mono-
cyte levels did not differ significantly between the groups
(p>0.05). Lymphocyte numbers were significantly lower in
type 2 DM group and AD group compared to the control
group (p=0.032). There was no significant difference
between the type 2 DM group and the AD group in terms of
lymphocyte number, but it was found to be slightly lower in
the AD group (Table 1).

When we focus on the NLR, MLR, PLR and RBC/Lympho-
cyte, calculated by the ratio of blood cells to each other,
there was only a significant difference between the groups
in MLR. Monocyte-lymphocyte ratio was significantly
higher in type 2 DM group and AD group than the control
(p=0.039) (Table 1).

C reactive protein levels were also higher in type 2 DM
group and AD group compared to the control (p=0.001).
Also type 2 DM group had higher CRP values according to
AD group but this difference is not statistically significant.
Fasting blood glucose was significantly higher in type 2 DM
group compared to both control and AD groups (p=0.001).
Although there was a minimal increase in fasting blood
glucose in AD group compared to control, it was not statis-
tically significant (p>0.05). HbAlc levels were similar to
fasting blood glucose levels and were significantly higher in
the type 2 DM group than in the other two groups (p=0.001)
(Table 1) (Figure 2).

DISCUSSION

There are many studies about the relationship between iron
and inflammation, but the biological mechanisms underly-
ing the effect of inflammation on iron status indicators are
not fully understood yet. However, it is clear that serum iron
and its associated parameters are affected by inflammatory
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Figure 2. Blood parameter graphics of groups. A) Serum Fe levels.
CRP levels. E) Fasting blood glucose levels. F. HbAlc levels.
A Significant difference compared to the control group (p<0.05)

B) Lymphocyte levels. C) Monocyte - lymphocyte ratio levels. D)

« Significant difference compared to the Alzheimer’s Disease group (p<0.05)

conditions (21). Inflammatory processes are very impor-
tant in type 2 DM. Increasing blood glucose seen in DM,
excessive fat storage in tissues and oxidative stress associ-
ated with free radicals are directly related to inflammatory
processes (22). Neuroinflammation also aggravates pro-
tein deposits and the development of AD (23). Therefore,
changes in the level of inflammatory markers are expected
in these diseases.

Decrease in serum iron levels may be related to inflamma-
tory processes in type 2 DM and AD patients in our study.
There are studies about anemia in AD. For example Hare
et al. found that serum iron levels were low in AD, and it
was even emphasized that there was an idiopathic anemia
in Alzheimer’s patients. They explained this decrease with
the desaturation of transferrin, an iron carrier protein (24).
Alzheimer’s patients also have dysregulation of a group of
metals such as iron, zinc, copper and magnessium. In addi-
tion to the deterioration of iron homeostasis, accumulation
of iron in cerebral amyloid plaques in AD has been shown
(25). The accumulation of iron in brain plaques may cause
low serum iron levels.

There are various studies in the literature regarding the rela-
tionship between type 2 DM and iron. Iron affects glucose
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metabolism, and glucose metabolism also affects several
iron metabolic pathways. For this reason, the relationship
between them is called bidirectional. These mechanisms
are affected by inflammatory cytokines and oxidative stress.
Studies have reported that the increase in tissue iron is asso-
ciated with type 2 DM (26).

Increased tissue iron is a risk factor for type 2 DM and affects
many of the key features of the disease, such as decreased
insulin secretion and insulin resistance. This occurs when
the tissue iron levels reaches the pathological level (27). It
is stated that adipocyte iron is closely associated with insu-
lin resistance. However, it is emphasized that serum iron
and iron-related parameters are variable in type 2 DM with
the effect of inflammation. The tissue iron can induces the
formation of toxic free radicals in type 2 DM (28). As a
potent oxidant, iron can accelerate the production of a large
number of reactive oxygen radicals involved in regulating
the signal transduction process of pancreatic B-islet cells.
Thereby iron negatively affects insulin secretion and inter-
fering with the glucose metabolism process (29).

A significant decrease in HbAlc levels was found after iron
treatment in the non-diabetic population in Coban et al.’s
study (30). In another study, it was shown that the frequency
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of iron deficiency anemia increased in type 2 DM patients,
and it was stated that the frequency of anemia increased
even more in diabetes patients with chronic kidney disease
(31). As a result, iron deficiency or excess causes dysfunc-
tion in the body, and one of them can be considered as type
2 DM (32,33).

Monocyte-lymphocyte ratio was found to be significantly
higher in type 2 DM and AD groups in our data from NLR,
MLR and PLR, which are the parameters recommended to
be used as inflammation markers. In type 2 DM and AD,
which are chronic diseases, the elevation in MLR can be
considered as an indicator of systemic inflammation. The
high CRP levels in these diseases support this idea.

One study showed that high NLR is a risk factor for the
development of diabetic nephropathy and major cardiac
events in type 2 DM patients (34). Therefore, these ratios
show that they can also give information about the prog-
nosis of the patients. There are studies demonstrating that
NLR, PLR and MLR in Alzheimer’s patients are different
from healthy controls (35,36). However, there are also stud-
ies evaluating these ratios in various diseases and finding no
significant results (37,38). Additional confounding factors
such as drug use or small sample size may be effective in
these studies. As a matter of fact, we did not detect any
significant changes in NLR and PLR in our study.

There is no blood-based marker that can provide a defini-
tive diagnosis in AD. Considering the role of inflammation
in the pathogenesis of AD, it is assumed that routine blood
parameters may have diagnostic and predictive value in
Alzheimer’s patients (39). The lower lymphocyte numbers
in Alzheimer’s patients compared to the control can be
explained by the migration of lymphocytes, which play
a role in inflammatory mechanisms, to the brain. In AD,
lymphocytes cross the blood-brain barrier and reach the
brain and participate in the development processes of AD.
Therefore, it is argued that the blood lymphocyte numbers
are low in AD (40). As a matter of fact, in our data, low
lymphocyte numbers in AD may be the result of inflam-
matory processes. Similarly, the low lymphocyte numbers
found in our data in type 2 DM can be explained by the
inflammatory hypothesis.

Fasting blood glucose and HbA1c levels were higher in type
2 DM group than both control and AD group. There are also
studies that explain the deterioration in glucose metabolism
in Alzheimer’s patients (41,42). In our study, although there
was a minimal blood glucose and HbAlc elevation in AD
group, this was not statistically significant. The Alzheimer’s
patients included in our study were followed up and using
medication. We think that examining the data of Alzheim-

er’s patients in the new diagnosis period and not under
regular doctor control may yield better results.

As aresult, serum iron level, lymphocyte numbers and MLR
can be combined with clinical findings of patients and may
be biomarkers that can be used in the diagnosis of type 2
DM and AD. It has been concluded that in these diseases in
which the inflammatory process is important, these param-
eters related to inflammation may be beneficial in diagnosis
and prognosis in the light of the patient’s anamnesis.

This study has some limitations. If the evaluated blood
parameters are compared with the cognitive test scores and
cranial imaging examinations of Alzheimer’s patients and
found to be correlated, it may be possible to reach clear-
er conclusions. It would also be valuable to evaluate this
single-center study with a multi-center and larger sample
size. In addition, whether the drugs used by patient groups
have an effect on blood parameters is one of the topics we
plan to investigate in future studies.
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ABSTRACT
Aim: This descriptive study aimed to evaluate self-care in patients with diabetic retinopathy.

Material and Methods: The study was conducted with 151 individuals who were diagnosed with diabetic retinopathy in an
ophthalmology clinic of a city hospital, met the specified criteria and admitted to participate in the research. A questionnaire form and
Diabetes Self-Care Scale (DSCS) were used to collect data.

Results: In this study, the mean DSCS score of patients with diabetic retinopathy was found as 94.2+23.7. There is a weak negative
correlation between the DSCS score and fasting and postprandial plasma glucose (p<0.05). There is no relationship between the other
metabolic parameters examined in the study and the DSCS score (p>0.05).

Conclusion: In this study self-care scores of patients with diabetic retinopathy were observed to be acceptable and high level. A weak
negative correlation was determined between DSCS scores and fasting and postprandial blood glucose. It is recommended to evaluate
patients with diabetic retinopathy in a holistic manner, determine their self-care levels, and make plans and practices to improve their
self-care.

Keywords: Diabetes, Diabetic retinopathy, Nursing, Self-care

Diyabetik Retinopatisi Olan Hastalarda Ozbakimin Degerlendirilmesi

0z
Amag: Tanimlayici olarak yapilan bu aragtirmada diyabetik retinopatisi olan hastalarda 6z bakimin incelenmesi amaglanmuistir.

Gereg ve Yontemler: Bu aragtirma, bir Sehir Hastanesinin G6z Hastaliklar1 Retina polikliniklerine bagvuran, dahil edilme kriterlerini
karsilayan ve arastirmaya katilmaya goniilléi olan 151 diyabetik retinopatisi olan hasta ile yapilmistir. Verilerin toplanmasinda anket
formu ve Diyabet Ozbakim Olgegi (DOBO) kullanilmistir.

Bulgular: Bu aragtirmada diyabetik retinopatisi olan hastalarin DOBO puan ortalamasi 94.2+23.7 olarak bulunmustur. DOBO puan
ile aglik plazma glukozu ve tokluk plazma glukozu arasinda zayif diizeyde negatif korelasyon vardir (p<0.05). Arastirmada incelenen
diger metabolik parametreler ile DOBO puani arasindaki iligki yoktur (p>0.05).

Sonug: Caligmada diyabetik retinopatisi olan hastalarin 6z bakim puanlar: kabul edilebilir ve yiiksek olarak bulunmustur. DOBO skorlar1
ile aglik ve tokluk kan sekeri arasinda zayif bir negatif korelasyon saptanmuistir. Diyabetik retinopatisi olan hastalarin biitiinciil bir sekilde
degerlendirerek 6zbakim diizeylerinin belirlenmesi ve 6zbakimlarini gelistirecek planlamalarin ve uygulamalarin yapilmas: onerilir.
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Self-Care in Patients with Diabetic Retinopathy

INTRODUCTION

Diabetes complications, which can develop acutely or
chronically, increase the severity and burden of diabetes
by causing damage to many organs at the microvascular
and macrovascular levels (1). One of these complications is
diabetic retinopathy (DR), which is a chronic microvascular
complication (2,3). DR is a progressive neurovascular
disease that develops due to systemic disease and causes
both structural and functional changes in the retina (4).
It is estimated that 103.12 million people worldwide have
DR in 2020 and this figure is expected to increase to 160.50
million by 2045 (5). In a study conducted with individuals
aged 40 and over in Turkey in 2020, the prevalence of DR
was 21% in individuals with diabetes and 2% in the general
population (6).

Diabetic retinopathy is one of the conditions that causes
vision loss in individuals (7). Retinopathy ranks first
among the causes of blindness between the ages of 20-74 in
developed countries (8). DR affects the lives of individuals
negatively in many ways, and it has been shown in studies
that the quality of life of patients with severe DR decreases
and their physical, mental and social lives are affected (9-
11). Fenwick et al. reported that individuals experience
many problems in their daily lives, such as social life,
social relations, fulfilling responsibilities, driving, and
transportation due to vision loss in diabetic retinopathy
(9). A systematic review on the subject reported that the
impact on visual functions in diabetic retinopathy increases
with disease severity, and the limitations experienced may
affect psychological well-being (10). In the study of Mazhar
et al.,, it was stated that emotional effects such as anxiety,
uncertainty, and frustration associated with the progression
of vision loss were observed in patients with DR and quality
of life decreased as vision loss progressed (11). At this point,
it is important to prevent the formation and progression of
DR, which is frequently seen in individuals with diabetes,
can cause visual impairment and blindness, and negatively
affects psychosocial well-being and quality of life (12).

This is only possible with effective diabetes management
and metabolic control. In the study by ACCORD (Action
to Control Cardiovascular Risk in Diabetes Follow-On), it
was reported that glycemic control reduced the progression
of DR (13). Moreover, in the study of Semeraro et al., it
was indicated that low metabolic control affects the risk of
DR development. One of the most important concepts for
metabolic control in diabetes is self-care (14). Self-care is
when individuals fulfill their responsibilities to protect their
individual lives, health and well-being. The aim of self-care
is to provide that the individual takes all the responsibilities

for his/her own health (15). Activities such as following a
diet plan, exercise, self-assessment of blood glucose levels,
and compliance with medication treatment are among the
basic self-care behaviors of individuals with diabetes. These
self-care behaviors are important in reducing complications
in individuals with diabetes (15, 16). As a matter of fact, in a
study conducted on individuals with type 2 diabetes, it was
reported that patients with low diabetes self-management
have a high risk of DR (17). At this point, nurses, who have
a vital role in health care, have many responsibilities such as
training, monitoring and supporting the patients in diabetes
self-care (15). It is thought that it is important for nurses
to inform diabetic patients about complications that may
develop due to diabetes and to emphasize the importance of
self-care activities in preventing complications such as DR.

Patients with DR who are trying to cope with a serious
complication constitute a risky group for maintaining and
developing self-care behaviors due to the effects of vision
loss. Evaluating the self-care levels of patients with DR is
important in terms of contributing to holistic nursing care
in the light of evidence-based information and creating data
for future plans to increase self-care in these patients.

MATERIAL and METHODS
Research Design

This descriptive type of research was conducted to evaluate
the self-care of patients with retinopathy.

Sample

The population of the study consists of all DR patients who
applied to the ophthalmology (Retina) outpatient clinic of
Kayseri City Hospital between October 2020 and February
2021. For determination of the sample size, expert opinion
was taken from the Department of Biostatistics and in
accordance with the literature, 95% confidence (1-a), 95.3%
test power (1-B) and an effect size of 0.21, while the number
of samples to be taken was determined to be a minimum of
140 people (6). The study was completed with 151 patients
with DR.

Participant

Since it is thought that it may affect the results of the study,
patients who were within the following inclusion criteria
were included in the study, in line with the literature (6,17-
21). Patients who volunteered to participate in the study,
had been diagnosed with DR at least 6 months ago, were 18
years of age or older, had the cognitive ability to answer the
survey questions, and did not have any psychiatric diagnosis
were included in the sample group.
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Data Collection
A questionnaire form and DSCS were used to collect data.

Questionnaire Form: This form was prepared by the
researchers using the literature to determine some socio-
demographic and DR-related clinical features of the patients
(6,17-21). Furthermore, the form included patients’ body
mass index (kg/m?), fasting and postprandial blood glucose,
HbA1c (%), lipid profile, and blood pressure (mmHg).

The Diabetes Self-Care Scale: DSCS 1is a self-report scale
that assesses the self-care activities of individuals with type
2 diabetes and (22) it was developed by Lee and Fisher in
2005. The Turkish validity and reliability study of the scale
was conducted by Karakurt and Kagik¢t (23). The DSCS
is a 4-point Likert-type scale consisting of 35 items, with
the options “Never (1)” “Sometimes (2)” “Often (3)” and
“Always (4)”. The self-care of the patients who scored more
than 66% on the scale was considered to be at an acceptable
level. According to the 4-point Likert type, the minimum
acceptable level of the scale was determined as 92 points.
For this scale the maximum score of the scale is 140, and
as the score increases, the patients’ ability to perform self-
care activities also increases. The Cronbach’s alpha value of
the scale was 0.81 in the study of Karakurt and Kasikei (23),
while it was 0.93 in the present study.

Application of Data Collection Forms

The research was conducted between October 2020 and
February 2021.In the retina outpatient clinic where the study
was conducted, DR is diagnosed by an ophthalmologist
through a fundus examination in which the back of the eye
is evaluated with an optical biometry device. OCT (optical
coherence tomography) (Germany production) and FFA
(fundus fluorescein angiography) (Germany production)
are performed to determine the degree of retinopathy and
its effect on vessels and nerves, and treatment is planned
by the physician according to OCT and FFA evaluations.
Data on retinopathy derivative, maculopathy and vitreous
hemorrhage were recorded by asking the specialist at the
relevant retina clinic.

Table 1: Classification of DR (24).

Biltekin S et al.

Patients who had been diagnosed with DR at a retinal
outpatient clinic at least six months prior to the study were
explained the purpose of the study and invited to participate
(Table 1). A questionnaire Form, and DSCS were used in
the study through face-to-face interviews with the patients.
The questionnaire response time took an average of 15-20
minutes. The interviews were conducted in a quiet and calm
environment, hence, the questions could be answered in a
more understandable way.

Body mass indexes of the patients were calculated by using
weight in kilograms (kg) divided by the square of height in
meters (m?). (BMI = kg/m?). The fasting and postprandial
blood glucose values (second-hour after starting to eat) of the
patients were measured by the patients, and the results were
recorded by learning over the phone. HbAlc (%), fasting
blood glucose, lipid profile were determined in the hospital
laboratory on the day of examination by taking blood on
an empty stomach. The blood pressure measurements of
the patients were made by the researcher using a standard
mercury sphygmomanometer while the patient was sitting
and in a comfortable position.

Ethical Dimension of the Research

Approval (2020.21.329) was received for this study from the
Non-Interventional Clinical Research Ethics Committee of
a university and institutional permission was obtained from
the city hospital where the research was conducted. Written
and verbal consent were obtained from the participants
before data were collected. For the use of the scale, permission
was requested by contacting Karakurt via e-mail, and the
original form of the scale and the information content
related to the scoring were also requested and received.

Evaluation of Data

The data were evaluated with IBM SPSS Statistics Standard
Concurrent User V 26 statistical package program (IBM
Corp., Armonk, New York, USA). Summary statistics of the
variables were given as the number of units (#), percentage
(%), meantstandard deviation (x*ss), median (M),
minimum value (min), maximum value (max), first quartile

Mild non-proliferative DR Microaneurysms only

Moderate non-proliferative DR

Microaneurysms and other signs but not severe non-proliferative DR

Severe non-proliferative DR

Intraretinal hemorrhages (220 in each of 4 quadrants), definite venous beading (in at least 2

quadrants), or apparent intra-retinal microvascular abnormality (in at least 1 quadrant), but not

proliferative DR

Proliferative DR

Neovascularization of optic disc or elsewhere, preretinal hemorrhage, or vitreous hemorrhage

Diabetic macular edema Retinal thickening in the macula
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(Q,) and third quartile (Q,). The normal distribution of the
data of numerical variables was evaluated by the Shapiro
Wilk normality test and Q-Q graphs. Internal consistency
for the DSCS was evaluated with Cronbach’s alpha
coefficient. Mann Whitney U test was used to compare scale
scores with variables with two categories, and the Kruskal-
Wallis test was used to compare variables with more than
two categories. In case of difference between groups as
a result of the Kruskal-Wallis test, the Dunn-Bonferroni
was used as a multiple comparison test. The relationship
of metabolic variables with scale scores was evaluated
with Spearman correlation analysis. A value of p<0.05 was
considered statistically significant.

RESULTS

A comparison of DSCS scores according to socio-
demographical characteristics of patients with DR is given
in Table 2. Among the DR patients, 91 (60.3%) of them
were female, 66 (43.7%) were between the ages of 60-69, 82
(54.3%) were primary school graduates, and 81 (53.6%) of

them were housewives. There were 139 (92.1%) patients with
social security, and 116 (76.8%) patients with a medium-
income level. The mean score of DSCS was 94.20+23.70,
and the mean age was 60.54£10.06. In the present study,
the median self-care scores of men, those aged 39 years and
younger, university graduates, and those who cannot work
were higher than the other groups (p<0.05).

Table 3 includes the comparison of DSCS scores according
to the diabetes education status of DR patients. The number
of patients who received training diagnosed with DR was
115 (76.2%). Among the 115 patients who received training,
58 (50.4%) of them reported that they received training
from nurses and 46 (40.0%) from doctors. Patients in the
study, 146 (96.7%) of them answered the duration of their
last training as “one year or more”. The number of patients
who received training on insulin administration sites was
124 (82.1%), who received injection skills training was
116 (76.8%), who received insulin retention training was
111 (73.5%), who received nutrition training 105 (69.5%),

Table 2: Comparison of DSCS Scores According to Socio-Demographical Characteristics of Patients with DR

Socio-Demographical Characteristics Diabetes Self-Care Scale Scores Test Stat.
n (%) M Q1 Q3 Test Value p value
Gender
Female 91 (60.3) 90.0 70.0 103.0 3.6707 <0.001
Male 60 (39.7) 102.5 87.0 130.0
Age 15.158 0.004
39 years and below 4(2.6) 118.5° 97.5 132.0
40-49 19 (12.6) 101.0¢ 68.0 131.0
50-59 37 (24.5) 97.0¢ 80.5 115.0
60-69 66 (43.7) 97.5% 87.0 105.5
70 years and above 25 (16.6) 70.0° 58.5 97.0
DSCS x +sd 94.20+23.70
Age (year) x +sd 60.54+10.06
Educational status
Literate/ illiterate 50 (33.1) 81.5° 62.0 99.0
Primary school 82 (54.3) 97.0° 81.5 110.5 37.851% <0.001
Secondary school 12(7.9) 126.0% 92.8 130.0
University 7 (4.6) 135.0° 131.0 137.0
Profession
Housewife 81 (53.6) 90.0¢ 70,0 103,0
Officer 2(1.3) - - - 10.111*F 0.018
Retired 54 (35.8) 98.0° 85.3 122.3
Employee 8(5.3) 109.0° 83.0 130.8
Unemployed 6 (4.0) 124.5 70.8 134.5
Income Status
Bad 20(13.2) 88.0 70.0 112.3
Moderate 116 (76.8) 95.5 78.0 107.3 4.159* 0.125
Good 15(9.9) 128.0 77.0 135.0

M: Median, QI: First quarter value, Q3: Third quarter value, ': Mann-Whitney U Test, ¥: Kruskal-Wallis one-way analysis of variance, Superscripts *, *,
and © indicate differences between groups. Groups with the same letter are statistically similar.
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Table 3: Comparison of DSCS Scores According to Diabetes Training Status of Patients with DR
Diabetes Training Status Diabetes Self-Care Scale Scores Test Stat.
n (%) M Q1 Q3 Test Value  p Value
To have received training on disease status
Yes 115 (76.2) 98.0 87.0 115.0 3.776" <0.001
No 36 (23.8) 78.0 63.0 95.0
To have received training on nutrition in diabetes
Yes 105 (69.5) 98.0 78.0 114.5 1.3557 0.018
No 46 (30.5) 88.0 71.5 103.2
To have received training on complications of diabetes
Yes 31 (20.5) 107.0 77.0 130.0 2.3877 0.017
No 120 (79.5) 91.5 75.7 104.0
To have received training on exercise
Yes 30 (19.9) 102.0 84.0 130.0 2.055" 0.040
No 121 (80.1) 94.0 75.0 106.0
DM diagnosis duration (year)
0-5 years 9 (6.0) 87.0 59.5 114.5
6-10 years 31 (20.5) 89.0 77.0 112.0 2.059* 0.560
11-15 years 69 (45.7) 95.0 78.0 104.5
16 years and above 42 (27.8) 100.0 78.5 114.8
Diabetes Control Frequency
When uncomfortable 18 (11.9) 85.0 66.5 102.5
Once a month 10 (6.6) 96.5 80.3 118.0
Once every two months 4(2.6) 92.5 66.8 101.8 5.3617 0.373
Once every three months 73 (48.3) 95.0 77.5 113.0
Once every six months 20(13.2) 91.5 69.3 118.8
Once a year 26(17.2) 99.0 89.0 109.5

M: Median, Q1: First quarter value, Q3: Third quarter value, ": Mann-Whitney U Test, *: Kruskal-Wallis one-way analysis of variance, Superscripts *, °,

and © indicate differences between groups. Groups with the same letter are statistically similar.

who received complication training was 31 (20.5%),
and who received exercise training was 30 (19.9%). The
number of patients with diabetes diagnosis of 11-15 years
was 69 (45.7%). There were 90 (59.6%) patients using oral
antidiabetic, 136 (90.1%) using insulin and 100 (66.2%)
patients using other drugs. The number of patients whose
other disease was hypertension was 89 (58.9%). Moreover,
73 of the patients (48.3%) go to diabetes control every
three months. The median self-care scores of those who
received nutrition, complication and exercise training
when diagnosed with DR were statistically and significantly
higher than those who did not receive training.

According to Table 4, the number of patients with DR
diagnosed between one and five years was 78 (51.7%), the
number of patients going for monthly eye control was 100
(66.2%), the number of patients with DR stage PDR was 54
(35.8%), the number of patients with diabetic maculopathy
was 101 (66.9%) and the number of patients with vitreous
hemorrhage was 23 (15.2%). Furthermore, the mean
DSCS scores of those with a DR duration of 1-5 years and
those who go to eye check-ups every three months were
statistically higher.
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Descriptive statistics of metabolic control variables of
patients with DR are given in Table 5. The mean BMI (Body
Mass Index) (kg/m?) of patients with DR was 31.3%6.6,
fasting blood glucose was 175.2+73.8, postprandial blood
glucose was 268.8+87.8, HbAlc (%) was 8.8+1.8, HDL
(mg/dl) was 45.4+12.4, LDL (mg/dl) was 116.4+41.6,
total cholesterol (mg/dl) was 195+47.4, triglyceride (mg/
dl) was 197.2+116.5, systolic blood pressure (mmHg) was
135.8+19.1, and diastolic blood pressure (mmHg) was
80.31£9.2.

According to Table 6, there was a weak negative correlation
between DSCS scores and fasting blood glucose and
postprandial blood glucose (rho=-0.177; p<0.05 & rho=-
0.209; p<0.05). The correlation coefficients between other
metabolic variables and DSCS scores were not statistically
significant (p>0.05).

DISCUSSION

Due to DR, which is one of the microvascular complications
of diabetes, individuals may experience different degrees of
visual loss, and their lives may be limited in terms of bio-
psycho-social aspects. All these restrictions may affect the
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Table 4: Comparison of DSCS Scores According to DR-Related Characteristics of Patients with DR

DR-Related Characteristics Diabetes Self-Care Scale Scores Test Stat.
n (%) M Q1 Q3 Test Value p Value
DR diagnosis duration (year)
Less than 1 year 28 (18.5) 87.0° 63.3 101.8 ;
1-5 years 78 (51.7) 99.0% 78.0 114.5 6.205 0.045
6 years and above 45 (29.8) 95.04 77.0 107.5
Eye Check Frequency
Once a month 100 (66.2) 90.0° 72.8 104.0
Quarterly 36 (23.8) 106.5° 92.0 130.0 10.237* 0.017
Once in a six month 11 (2.6) 88.0° 63.0 119.0
One year and above 4(7.3) 86.5° 77.0 106.5
DR Stage
*Mild NPDR 32(21.2) 95.0 72.8 106.5
*Moderate NPDR 37 (24.5) 103.0 83.5 122.5
*Severe NPDR 28 (18.5) 96.5 79.5 117.0 4.277 0.233
**PDR 54 (35.8) 93.0 70.0 101.3

M: Median, Q1: First quarter value, Q3: Third quarter value, ¥: Kruskal-Wallis one-way analysis of variance, Superscripts ¢, ®, and © indicate differences
between groups. Groups with the same letter are statistically similar. *NPDR: Non-proliferative DR,** PDR: Proliferative DR

Table 5: Descriptive Statistics of Metabolic Control Variables of Patients with DR

Metabolic Control Variables xtsd M min-max
BMI (kg/m?) 31.3+6.6 30.1 20.37-76.92
Fasting blood glucose 175.2+73.8 158.0 59-422
Postprandial blood glucose 268.8+87.8 250.0 125-591
HbAlc (%) 8.8+1.8 8.6 5.4-13.9
HDL (mg/dl) 45.4+12.4 44.0 21-93
LDL (mg/dl) 116.4+41.6 111.0 35-308
Total cholesterol (mg/dl) 195+47.4 188.0 104-321
Triglyceride (mg/dl) 197.2+116.5 168.0 46-771
Systolic blood pressure (mmHg) 135.8+19.1 140.0 90-180
Diastolic blood pressure (mmHg) 80.3+9.2 80.0 60-110

Xx+sd: mean+standard deviation, M: Median, min: minimum value, max: maximum value.

Table 6: The Relationship Between Patients’ DSCS Scores and
Metabolic Control Variables

Metabolic Control Variables DSCS Scores
rho P

BMI (kg/m?) -0.088 0.284
Fasting blood glucose -0.177 0.030
Postprandial blood glucose -0.209 0.010
HbAlc (%) -0.098 0.233
HDL (mg/dl) -0.025 0.761
LDL (mg/dl) -0.046 0.575
Total cholesterol (mg/dl) -0.067 0.413
Triglyceride (mg/dl) 0.015 0.853
Systolic blood pressure (mmHg) 0.159 0.051
Diastolic blood pressure (mmHg) 0.020 0.812

rho: Spearman correlation coefficient.

self-care level of patients with DR. This descriptive study
was conducted with 151 patients with DR to evaluate self-
care in patients with DR, and the findings of the study were
discussed in light of the literature.

In this study, the DSCS score of patients with DR was
determined to be 94.20+23.70. Considering that the lowest
score that can be obtained from DSCS was 44 and the highest
score was 137, it can be stated that the self-care scores of the
patients with DR were observed to be at an acceptable level
and high. In studies conducted with individuals with type II
DM in the literature, similar to the results of our study, the
DSCS score was 93.85+12.02 in the study of Ilhan et al. and
92.79%10.50 in the study of Karakurt and Kasiker (23, 25).
In a study on DR individuals, it was stated that 62.7% of the
patients with DR had an acceptable level of general self-care
activities (21).
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In the present study, the DSCS score was determined to be
the lowest in the group with PDR, which is the most sight-
threatening stage of DR, compared to other stages. This
shows that as the severity of retinopathy increases, the self-
care levels of the patients decrease. Studies on the subject
have also reported that as the severity of diabetic retinopathy
increases, physical limitations increase, and psychological
well-being is negatively affected (10,11). Healthcare staff
need to be aware of the DR stage and the limitations it may
impose on the patient. Moreover, nurses should constantly
evaluate the self-care of patients, and provide training to
increase self-care and increase their motivation.

In this study, the DSCS scores of male patients were higher
than female patients and it was determined that more than
half of the participants were housewives and the DSCS
scores of housewives were the lowest compared to other
occupational groups. This situation may have caused
women to spend too much time on housework and thus not
fulfill their self-care activities sufficiently. In many studies,
no significant difference was determined between gender
and self-care power (26-28).

It was determined that the self-care of patients with DR
decreased with increasing age groups and DSCS scores of
patients aged 70 years and older were statistically lower
compared to other age groups. There are studies in the
literature stating that self-care decreases with aging (25,29).
It is thought that the decrease in self-care of patients with
aging may be related to reasons such as the decrease in
functional capacity, increase in chronic diseases, increase
in diseases-related complications and decrease in physical
activity. It is thought that all these changes seen with aging
will affect the motivation of the individual with diabetes
to maintain self-care. Thus, self-care behaviors such as
exercise, adherence to a diet plan, regular health checks, and
self-monitoring of blood glucose may be negatively affected.

Increasing the level of education in individuals with diabetes
is an important factor that increases the level of self-care
(27,29). In our study, in accordance with the literature, it
was determined that DSCS scores increased as the level of
education increased. The DSCS score of the illiterate group
was the lowest, and the score of university graduates was
significantly higher. It is thought that with the increase in
the education level, the health awareness of individuals,
their knowledge and skills about the disease and its
management increase, and this situation has a positive effect
on the development of self-care behaviors. As the education
level of diabetic patients increases, their awareness of the
complications of diabetes will increase, and this will affect
self-care behaviors.
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In the present study, it was found that income level did
not affect DR self-care mean scores. Similar to our study
findings, in previous studies on the subject, it was observed
that there was no significant difference between income
level and self-care (25,27,28).

According to our study, it was determined that those who
received training about the disease had higher scores when
diagnosed with DR. The DSCS scores of those who received
training about nutrition, exercise and diabetes-related
complications were statistically and significantly higher
than those who did not receive training. Many studies on
patient education and follow-up in diabetes emphasize the
importance of education in the management of diabetes
(19,30). It is thought that regular follow-up, education and
repetition of training at regular intervals will enable patients
with diabetes to remember the information they have
forgotten and will positively affect self-care and behavioral
changes in diabetes. Besides, regular training about diabetes
and self-care can provide them with information about new
and evidence-based practices in care and increase their self-
care motivation.

The DSCS scores of the patients were similar according to
the frequency of consulting a physician for diabetes control.
Similar to our study, it was determined that the difference
between diabetes control frequency and self-care power
score was not significant in the study conducted by Istek
and Karakurt (27).

It is known that glycemic control is important in preventing
DR (31). In the literature, the positive effect of self-care on
metabolic control in type 2 diabetes patients was mentioned,
and it was reported that the HgAlc level decreased as
the self-care level increased (25,32,33). In this study, it
was observed that there was a weak negative correlation
between DSCS scores and fasting and postprandial blood
glucose. These findings show that increasing the level of
self-care in patients with DR is also important in the control
of metabolic variables. At this point, healthcare personnel
should consider the positive effect of increasing the level of
self-care on metabolic parameters in patients with DR. It is
thought that informing patients about these positive effects
in training to increase self-care will increase their self-care
motivation.

CONCLUSION

As a result, the self-care scores of patients with DR were
acceptable and high in the present study. Men aged 39 years
and younger, those with a university degree, those who
received diabetes training when diagnosed with diabetes
and those who attended eye check-ups every three months
were observed to have higher DSCS scores. A weak negative
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correlation was determined between DSCS scores and
fasting and postprandial blood glucose. Early detection of
DR and control of modifiable risk factors are very important
in the control of the disease. Therefore, it is important to
evaluate the self-care levels of patients at regular intervals
after the diagnosis of diabetes, to determine the factors
that negatively affect their self-care activities, and to plan
and implement interventions to improve self-care. It is
recommended to evaluate the effects of vision problems on
the self-care levels of patients with DR and to implement
practices to support self-care. It is also important to develop
innovative techniques and devices to facilitate self-care
activities, such as blood glucose monitoring in patients with
diabetic retinopathy.

Limitations of the Research

The sample of this study is limited to patients in a single
center. The limitations of the study were that the study
was conducted within certain time limits (October
2020-February 2021) and the a decrease in the number of
outpatient applications due to the COVID-19 pandemic
restrictions.
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ABSTRACT

Aim: To determine the relationship between medication self-efficacy and self-management in individuals with type 2 diabetes mellitus
(T2DM), and the role of type D personality in this relationship.

Material and Methods: The study was conducted with 329 individuals with T2DM between May and July 2023. The data of the study
were collected using the Introductory Information Form, Diabetes Medication Self-Efficacy Scale (DMSS), Diabetes Self-Management
Questionnaire (DSMQ), and Type D Personality Scale (TDPS). The data were evaluated using the Pearson Correlation and the Maximum
Likelihood method, which was a structural equation modeling.

Results: It was determined that 64.4% of individuals with T2DM had type D personalities. The relationship between the DMSS and
the DSMQ was negative and weak, the relationship between the TDPS and the DSMQ was negative and weak, and no correlation was
found between TDPS and DMSS. According to the results, it was determined that diabetes self-management had an effect on diabetes
medication self-efficacy (p= -0.163, p=0.019), and diabetes self-management had an effect on TDPS (B= -0.185, p=0.013). According
to the results of the structural equation modeling, it was determined that Diabetes Self-Management was associated with Diabetes
Medication Self-Efficacy, but D-type personality had no mediating effect.

Conclusion: According to the scale evaluation scores, it was concluded that the individuals had good medication self-efficacy, their
self-management was average, and more than half had D-type personalities. In addition, it was determined that type D personality
had no mediating role in the relationship between medication self-efficacy and diabetes self-management in individuals with type D
personalities.

Keywords: Type 2 diabetes, Type D personality, Medication self-efficacy, Self-management

Tip 2 Diyabetli Bireylerde ilag Kullanim Oz Yeterligi
ve Oz Yonetimi Arasindaki iliski ve D Tipi Kisiligin Rolii

0z
Amag: Bu arastirmada, tip 2 Diyabetes Mellituslu (DM) bireylerin ila¢ kullanim 6z yeterligi ve 6zyonetimi arasindaki iliskiyi ve bu
iliskide D tipi kisiligin roltinii belirlemek amaglandu.

Gereg ve Yontemler: Bu arastirma Mayis-Temmuz 2023 tarihleri arasinda kirsal alandaki 329 Tip 2 DM’li birey ile yiiriitilldi. Veri,
Tanitic1 Bilgi Formu, Diyabet flag Kullanim Oz Yeterligi, Diyabet Oz Yonetim Skalasi ve D Tipi Kisilik Ol¢egi ile toplandu. Veri analizinde
Pearson korelasyonu ve yapisal esitlik modeli olan Maximum Likelihood yontemi kullanildi.
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Bulgular: Tip 2 DM’li bireylerin %64,4’tintin D tipi kisilige sahip oldugu belirlendi. Diyabet ilag kullanim &zyeterliligi ile diyabet 6z
yonetimi arasindaki iliski negatif yonlii ve zayif iliski; D tipi kisiligin diyabet 6z yeterlik ile negatif yonlii zayif iliski oldugu; D tipi kisilik
ile diyabet ila¢ kullanim &zyeterligi ile iliskisinin olmadig1 belirlendi. Bulgulara gore, diyabet 6z yonetiminin diyabet ila¢ 6z-etkililigi
tizerinde etkisinin oldugu (f= -0,163, p=0,019), diyabet 6z yonetiminin ise D tipi kisilik tizerinde etkili (B= -0,185, p=0,013) oldugu
belirlendi. Yapisal esitlik analizi sonucuna gore diyabet 6z yonetimi ile diyabet ila¢ kullanim 6z yeterliginin iliskili oldugu fakat bu

iliskide D tipi kisiligin aracilik etkisinin olmadig1 saptandu.

Sonug: Ol¢ek degerlendirme puanlarina gore bireylerin ilag kullanim 6z yeterliginin iyi oldugu, 6z yonetimlerinin ortalama oldugu ve
yaridan fazlasmin D tipi kisilige sahip oldugu goriilmektedir. Ayrica D tipi kisilige sahip bireylerde ilag kullanim 6z yeterligi ile diyabet
6z yonetim arasindaki iliskide D tipi kisiligin aracilik roliiniin olmadig belirlendi.

Anahtar Sozciikler: Tip 2 diyabet, D tipi kisilik, Ila¢ kullanim 6z yeterligi, Oz yonetim

INTRODUCTION

Approximately 422 million people worldwide have diabe-
tes, the majority living in low and middle-income countries,
and 1.5 million deaths are directly attributed to diabetes
each year (1). Diabetes is an important public health prob-
lem that brings an individual, economic, and social burden,
characterized by high blood sugar levels that cause serious
damage to the heart, blood vessels, eyes, kidneys, and nerves
over time (1,2). Type 2 diabetes is the most common type of
diabetes and causes the use of more than one drug (3). It is
important for patients to continue their medication under
different conditions and to be aware of it. In this sense, the
self-medication of individuals should be evaluated (4). It
was reported that 40% of patients did not comply with the
prescribed medication use, and the most cited reason for
non-compliance was that they did not see any benefit from
taking the medication regularly (5).

Medication incompatibility in diabetes is mostly due to the
thought that there is no need for medication when there are
no symptoms (6). Generally, individuals with chronic dis-
ease think that the drug does not cure the disease, state that
the drug does not affect their symptoms, and experience
adverse effects of the drug, causing treatment non-compli-
ance (5). In a study conducted in Turkey, it was determined
that 15% of type 2 diabetes mellitus (T2DM) discontinued
drugs, 21.2% missed insulin doses, and 36.7% experienced
drug incompatibility (6).

Besides the use of medication, behaviors such as blood sug-
ar monitoring, nutrition, and physical activity are included
in diabetes management (7). These health behaviors are
important in providing optimal glycemic control in diabe-
tes (8,9). In addition to health behaviors, individuals’ per-
sonality structures and emotional adjustments are effective
in disease self-management (10). In a study, it was deter-
mined that emotional adjustment, self-efficacy to overcome
obstacles, and self-regulation had the greatest impact on
diabetes self-care (11). Considering individual differences,
it has been determined that individuals with type D per-
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sonalities who tend to experience negative emotions have
worse diabetes management (12). Type D personalities are
characterized by a combination of high negative affect and
high social introversion. Although individuals with type D
personalities tend to experience negative emotions such as
anger, sadness, and anxiety (negative affect), they do not feel
free to express themselves towards others (social introver-
sion) (13,14). Studies have shown that 27% of individuals
with diabetes have type D personalities (10,15). It has been
determined that patients with type D personalities have a
significantly higher rate of drug noncompliance, and it has
been reported that personality screening can help identify
those with a high risk of poor drug compliance (16).

In the literature, there are studies on medication self-effi-
cacy (3,5), self-management (17) and type D personality
(12, 16) among patients with diabetes. However, no study
has been found in the literature aiming at determining the
relationship between medication self-efficacy, self-manage-
ment, and type D personality in individuals with type 2 dia-
betes mellitus (T2DM). This study aimed to determine the
relationship between medication self-efficacy and self-man-
agement in individuals with T2DM, and the role of type D
personality in this relationship.

Research questions were as follows: How are the drug use
self-efficacy, self-management, and type D personality of
individuals with T2DM; Is self-management related to
medication self-efficacy of individuals with T2DM; Does
type D personality have a mediating role in the relationship
between medication self-efficacy and self-management in
individuals with T2DM?

MATERIALS and METHODS

This research was conducted as a descriptive and corre-
lational study. The research is reported according to the
STROBE checklist.

The research was conducted on individuals with T2DM
who were admitted to the internal medicine and endo-
crine outpatient clinics of a university hospital. Permission
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(HRU/23.07.06) was obtained from the Clinical Research
Ethics Committee for the implementation of the study. Per-
mission to use the scale was obtained from the developers of
the DMSS, DSMQ, and TDPS. Before starting the study, the
patients were informed about the purpose of the study and
the voluntariness of participation, and an “Informed Volun-
tary Consent Form” was signed.

It is stated in the literature that at least 200 samples are
required for structural equation modeling (18). This research
was conducted with 329 individuals. At the end of the study,
a posthoc analysis was made using the G*Power program,
and the relationship between medication self-efficacy and
self-management was found as 0.163, and the strength of the
study was determined as 100%. Individuals aged 18 years
and over, who were literate, using diabetes medication, diag-
nosed as having T2DM for at least 6 months, had no prob-
lems in verbal communication, and voluntarily agreed to
participate in the study were included.

The data of the research were collected face to face in 15-20
minutes between May-July 2023. To evaluate the applicabil-
ity of the questionnaires, a preliminary test was performed
on 10 patients and these data were not included in the study.

The data of the study were collected using an Introductory
Information Form, the Diabetes Medication Self-efficacy
Scale (DMSS), the Diabetes Self-Management Question-
naire (DMSQ), and the Type D Personality Scale (TDPS).

Personal Information

An introductory information form was created by the
researchers in line with the literature (2,10,19,20). The form
included questions on age, sex, marital status, educational
status, employment status, diabetes history, and additional
chronic disease status.

Diabetes Medication Self-Efficacy Scale

To determine medication self-efficacy in patients with DM
in the community, the DMSS, which was developed by Sleath
et al. (4) and adapted into Turkish by Kavuran and Tiirkog-
Iu (3), was used. The scale has a three-factor structure, is
triple Likert-type, and contains 19 items in total. Scores on
the diabetes medication adherence scale range from 19 (low
self-efficacy) to 57 (high self-efficacy). An increase in the
score means an increase in self-efficacy. The Cronbach’s
alpha value of the scale was 0.94, and the value in our study
was 0.772.

Diabetes Self-Management Questionnaire

To measure diabetes self-management skills, the DSMQ,
which was developed by Schmitt et al. (21) and adapted into
Turkish by Eroglu and Sabuncu (17), was used. The last 8

weeks of the individuals are taken into consideration and
the individuals respond by thinking about it. The scale is
a four-point Likert-type and consists of 16 items in total.
The scale consists of four sub-dimensions (glucose man-
agement, diet control, physical activity, and healthcare use).
The scores of nine items (5, 7, 10, 11, 12, 13, 14, 15, and 16)
in the scale are calculated by reversing them. Scale scoring:
(Total item score from the total scale or its sub-dimension)/
(Maximum item-total score that can be obtained from the
total scale or its sub-dimension) x10) For unanswered ques-
tions, 3 points are subtracted from the maximum item-total
score that can be obtained from the total scale or its sub-di-
mension. A minimum of 0 and a maximum of 10 points are
obtained on the scale. If an item is skipped, it is evaluated as
-3 points. Diabetes self-management increases as the score
gets closer to 10. In the Turkish validity and reliability study
of the scale, Cronbach’s alpha value was 0.85, and the value
in our study was 0.640.

Type D Personality Personality Scale

The TDPS, developed by Denollet (13) and adapted into
Turkish by Oncii and Vayisoglu (14), was used to measure
the tendency towards negative affect and social inhibition.
The scale is a five-point Likert-type and consists of 14 items
in total. Each item is scored as 0-4 points. Seven items meas-
ure negative affect and seven items measure social intro-
version. The scores of two items in the scale (1 and 3) are
calculated by reversing. Subscales can take values between
0-28. The cut-off point of the subscales is >10. Cronbach’s
alpha reliability for the sub-factors of the scale is 0.85 for
negative affect and 0.76 for social introversion. The Cron-
bach’s alpha value of the scale in our study was 0.790.

Statistical Analyses

Data are summarized as numbers, percentages, mean,
standard deviation, median, minimum, and maximum.
The data were analyzed using the IBM SPSS V23 and IBM
AMOS V24 software packages. The normality of data dis-
tribution was evaluated according to skewness kurtosis val-
ues and the range of -1.5 to +1.5 was taken into account.
Data distribution was examined using the assumption of
multiple normality. Relationships between DMSS, DSMQ,
and TDPS scores were evaluated using Pearson’s correlation
coefficient. The mediation effect of type D personality in the
relationship between medication self-efficacy and self-man-
agement was examined through structural equation mod-
eling, and the maximum likelihood method was used for
the calculation. Mediation effect models are used to test
research questions that mediate the effect of an antecedent
variable (predictor variable, independent variable) on the
outcome variable (dependent variable). The maximum like-
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lihood method allows the indirect effect to be tested with
the bootstrap method, using 5000 resamplings, with a per-
centage technique and at a 95% confidence level (18). The
significance level was accepted as p<0.050.

RESULTS

The mean age of all individuals (n=329) participating in the
study was 56.88 + 12.58 (range, 18-86) years, and nearly half
had DM for over 10 years. Of the participants, 63.2% were
women, 96.4% were married, 53% were literate, 79.9% were
not working, and 73.6% had additional chronic diseases.
Two hundred twelve (64.4%) had D-type personalities. Of
the individuals with type D personalities, 71.7% were young,
65.1% were female, 95.3% were married, 54.7% were literate,
84.4% were unemployed, 76.4% had additional chronic dis-
eases, and 42.4% had a diabetes duration of 10 years or more
(Table 1).

It was determined that the DMSS scores of the participants
(n=329) were 38.60 + 6.00, the DSMQ score was 6.00 + 1.37,

Table 1: Sociodemographic characteristics of the patients

Geng FZ and Uslu A

and the TDPS score was 18.77 + 9.47. According to the scale
evaluation scores, the individuals had good medication
self-efficacy, their self-management was average, and more
than half had D-type personalities. It was observed that the
medication self-efficacy score of individuals with type D
personalities (n=212) was 38.61 + 6.62, and the DMSS score
was 5.98 + 1.30 (Table 2).

The relationship between the personal information and scale
scores of individuals with type D personalities is presented
in Table 3. The relationship between DMSS and DSMQ was
negative and weak (r= -0.163, p<0.05). It was determined
that TDPS had a weak negative correlation with DSMQ (r=
-0.185, p<0.01), and the relationship between TDPS and
DMSS was not statistically significant (r=0.026, p>0.05).

The mediating role of TDPS in the relationship between
DSMQ and DMSS was determined through structural equa-
tion modeling. The results are presented in Table 4 and
Figure 1. According to the results, it was determined that

Characteristics *

All Patients (n=329)

D Type Personality
Positive (n=212)

D Type Personality
Negative (n=117)

Age group

18-64 237 (72.0) 152 (71.7) 85 (72.6)

65 and over 92 (28.0) 60 (28.3) 32(27.4)
Gender

Male 121 (36.8) 74 (34.9) 47 (40.2)

Female 208 (63.2) 138 (65.1) 70 (59.8)
Marital status

Married 317 (96.4) 202 (95.3) 115 (98.3)

Single 12 (3.6) 10 (4.7) 2(1.7)
Education status

Literate 176 (53.5) 116 (54.7) 60 (51.3)

Primary/Secondary school 106 (32.2) 64 (30.2) 42 (35.9)

High school/University 47 (14.3) 32 (15.1) 15 (12.8)
Working status

Yes 66 (20.1) 33 (15.6) 33 (28.2)

No 263 (79.9) 179 (84.4) 84 (71.8)
Additional chronic disease

Yes 242 (73.6) 162 (76.4) 80 (68.4)

No 87 (26.4) 50 (23.6) 37 (31.6)
Diabetes duration

1-4 years 104 (31.6) 61 (28.8) 43 (36.8)

5-9 years 82 (24.9) 61 (28.8) 21(17.9)

10 years and above 143 (43.5) 90 (42.4) 53 (45.3)

* Data are presented as n (%)
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diabetes self-management had an effect on diabetes medi-
cation self-efficacy (B= -0.163, p=0.019) and the regression
coefficient was 0.027 in individuals with type D personal-
ities. In other words, the rate of diabetes self-management

explaining diabetes medication self-efficacy was 2.7%. In
individuals with type D personalities, an increase in dia-
betes self-management by one unit decreased medication
self-efficacy by 0.163 units. It was determined that diabe-

Table 2: Scale scores of patients

Seale Scores = Pontie i) Newtwe(ais),

Diabetes Medication Self-Efficacy Scale 38.6%6.00 96 (6-480) 38.61+6.62 40 (19-53) 38.59+5.88 39 (25-54)

Diabetes Self-Management Questionnaire  6.00+1.37 6.04 (2.08-9.79) 5.98+£1.30 6.04 (2.5-9.17) 6.04+1.49  6(2.1-9.8)
Glucose Management 6.79+1.48 6.67 (3.33-10) 6.75t1.51 6.67 (3.33-10) 6.87t1.42 6.7 (3.3-10)
Diet Control 6.05+1.63 5.83(1.67-10) 5.90+1.70  5.83(1.67-10) 6.32+1.46 6.7 (3.3-10)
Physical Activity 6.31+1.97 6.67 (2.22-10) 6.29+1.94  6.67 (2.22-10)  6.34+2.02 6.7 (2.2-10)
Healthcare Use 6.30+1.58 6.67 (1.11-10) 6.16x1.63  6.67 (1.11-10) 6.54+1.45 6.7 (3.3-10)

Type D Personality Scale 18.7749.47  18(0-52)  23.75+7.61  22(10-52)  9.75+4.60 11 (0-18)
Negative Affect 11.48+6.42 11 (0-28) 14.84+5.32 14 (2-28) 5.40+2.66 6 (0-9)
Social Introversion 7.29+4.61 7 (0-24) 8.91+4.59 8 (0-24) 4.35+2.88 4(0-9)

*Data are presented as Mean + SD and Median (Min - Max). SD: Standard Deviation, Min: Minimum, Max.: Maximum
Table 3: Correlation table (n=212)
1 2 3 4 5 6 7 8 9 10

1. Age 1

2. Gender -0.002 1

3. Marital status -0.243"  0.023 1

4. Educational status -0.316" -0.428" 0.201" 1

5. Working status 0.287" 0.341" -0.150" -0.313" 1

6. Duration of diabetes 0.248" -0.045 0.081 -0.003 0.123 1

7. Additional chronic disease -0.219" -0.339" -0.019 0.226" -0.252" -0.017 1

8. Diabetes Self-Management Questionnaire ~ -0.024  0.044 -0.069 -0.009 -0.113 0.109 0.110 1

9. Diabetes Medication Self-Efficacy Scale 0.112  -0.049 0.077 0.053 0.085 0.018 -0.013 -0.163° 1

10. Type D Personality Scale 0.111 0.098 0.066 -0.076 0.193" 0.117 -0.194" -0.185" 0.026 1

*p < 0.05, *p < 0.01

Table 4: Mediator role of type D personality in the relationship between medication self-efficacy and self-management

Result variable
Type D Personality Diabetes Medication Self-Efficacy
B SE B SE
Diabetes Self-Management (c way) -0.163* 0.069
R? 0.027
Diabetes Self-Management (a way) -0.185** 0.073
R? 0.034
Diabetes Self-Management (¢’ way) -0.164%%* 0.070
Type D Personality (b way) -0.004**** 0.074

R? 0.027

Indirect effect -0.001 (-0.028 - 0.034)*++**
B: Standardized path coeficients, CI: confidence interval, SE: Standart error, *p=0.019, **p=0.013, ***p=0.021, ****p=0.945 *****p=0.945
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tes self-management had an effect on TDPS (B= -0.185,
p=0.013) and the regression coefficient was 0.034. In oth-
er words, the rate of diabetes self-management explain-
ing type D personality was 3.4%. In individuals with type
D personality, an increase in diabetes self-management by
one unit decreased the type D personality by 0.185 units.
In our study, it was determined that there was no mediat-
ing effect of type D personality (f= -0.001, p=0.945) in the
relationship between medication self-efficacy and diabetes
self-management in individuals with type D personalities
(Table 4, Figure 1).

DISCUSSION

Diabetes mellitus is a chronic disease that imposes a signifi-
cant burden of self-management on affected individuals and
families (1,22,23). Most of the literature on emotions in dia-
betes focuses on negative emotional states such as irritabil-
ity and anger (8). In this context, it was aimed to determine
the type D personality traits of individuals with T2DM, the
relationship between medication self-efficacy and self-man-
agement in these individuals, and the role of type D person-
alities in this relationship.

Our findings showed that more than half (64.4%) of the
individuals participating in the study had type D person-
alities. Li et al. (10) and Spek et al. (15) determined that
27% of individuals with T2DM had type D personalities.
We think that negative emotions and situations such as
difficulty accepting the disease, feeling angry, and having
difficulty coping are reflected in the personality characteris-
tics of individuals with diabetes. Although we do not know
the personality status of individuals before diabetes, we
think that diabetes negatively affects personality traits and
increases the tendency to type D personality.

Geng FZ and Uslu A

In our study, it was revealed that all individuals, regard-
less of whether they had type D personalities, had good
medication self-efficacy and their self-management was
average. In addition, it was determined that medication
self-efficacy and self-management of individuals with type
D personalities were related. Although studies evaluating
drug use self-efficacy for patients with diabetes are limit-
ed in the literature, patients have been evaluated regarding
diabetes drug literacy and drug treatment knowledge. Liu
et al. (23) determined that the rate of patients with T2DM
experiencing medication noncompliance was 24.1% and
only 22.1% had high medication compliance. Additionally,
it was determined that there was a significant and positive
relationship between self-efficacy and medication literacy,
and that self-efficacy partially mediated the relationship
between medication knowledge and medication compliance
in patients with T2DM (23). Krzeminska et al. (24) reported
that 52.47% of individuals had low compliance with treat-
ment, 39.2% had moderate compliance, and only 8.33%
had high compliance. Kang and Hur (25) determined that
the most important factor in self-efficacy was medication
compliance. Jiang et al. (26) found that self-efficacy had a
direct contributing and mediating role in shaping diabetes
self-management behaviors. Yao et al. (27) determined that
self-efficacy in diabetes management was associated with
self-management behaviors among individuals. Unlike the
literature, it is thought that the reason for the negative rela-
tionship between diabetes self-management and medication
use self-efficacy in our study is that individuals’ medica-
tion use competencies are already high, that is, the result
of one-on-one training by the diabetes education nurses
from the moment diabetes is diagnosed. In addition, we
think that because the patients’ diabetes self-management

Type D Personality

Self-Management c c
B=-0.163 B=-0.164
SE = 0.069 SE =0.070
p=0019 p=0.021

= Medication Self-Efficacy

Figure 1. Mediator role of type
D personality in the relationship
between medication self-efficacy
and self-management (n=212)
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is average, they assume that their diabetes management is
sufficient only when they use their medications regularly,
and therefore they postpone self-management and self-care
from time to time. Self-care behaviors should be developed,
non-pharmacologic methods (28) should be taught, and
clinical strategies should be implemented so that individuals
with diabetes attach importance to their self-management as
well as self-efficacy in drug use.

Huang et al. (22) showed that neuroticism, social support,
and self-efficacy had direct or indirect effects on medication
adherence in individuals with T2DM, and emphasized that
healthcare providers should develop comprehensive inter-
vention programs based on neuroticism, social support, and
self-efficacy to improve medication adherence in patients
with T2DM. Huang et al. (22) used the Neurotic Personality
Questionnaire, but we used the TDPS in our study. In addi-
tion, although the variables in our study were similar, the
measurement tools and results used varied. In our study, it
was determined that type D personality was not related to
medication self-efficacy. Regardless of the personality type,
it is known that symptoms will not decrease and the dis-
ease will worsen without the use of medication in individu-
als with diabetes. For this reason, type D personality is not
related to medication self-efficacy because individuals with
diabetes accept the use of drugs for life.

As aresult, in our study, it was determined that the relation-
ship between drug use self-efficacy and diabetes self-man-
agement in individuals with type D personality was negative
and weak, and that type D personality had no mediating
effect on this relationship. A remarkable result was that
individuals with diabetes had high self-efficacy in drug use,
regardless of their personality type. At the same time, it was
found that diabetes self-methods were at a moderate level.
Interventions to increase patients’ diabetes self-manage-
ment should be planned and patients should be educated.
It is recommended to conduct studies with different per-
sonality types because type D personality has no mediating
effect on the relationship between drug use self-efficacy and
diabetes self-management in individuals with type D per-
sonality.

This research cannot be generalized to the general popula-
tion because it was conducted in only one region of Turkey.
Study data are presented based on patient self-reports. The
fact that the reliability coefficients of the two scales used in
the study (Diabetes Medication Self-Efficacy Scale and Dia-
betes Self-Management Questionnaire) were lower than the
Turkish adaptation also limits this study.
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Universite Ogrencilerinde Giinliik Alinan Besin Ogeleri Dagiliminin ve
Metabolik Sendrom Riskinin Belirlenmesi: Bayburt Universitesi Ornegi
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Bu makaleye yapilacak atif: Akeren Z ve Kaya O. Universite dgrencilerinde giinlitk alinan besin dgeleri dagiliminin ve metabolik sendrom riskinin belirlenmesi: Bayburt Universitesi
ornegi. Turk J Diab Obes 2023;3: 231-239.

0z
Amag: Bu calisma, Bayburt Universitesi Saglik Bilimleri Fakiiltesinde 6grenim géren ogrencilerin giinlitk alinan ana besin dgeleri
dagiliminin ve metabolik sendrom riskinin belirlenmesi amaciyla gerceklestirildi.
Gereg ve Yontemler: Arastirma verileri Aralik 2022-Subat 2023 tarihleri arasinda yiiz yiize toplandi. Calismaya katilmay: kabul eden
ogrencilere “veri toplama formu” ve “Metabolik Sendrom Arastirma Formu” doldurtulduktan sonra 24 saatlik besin titketim kaydi
verildi. Geriye doniik olarak tiiketilen besinlerini kaydetmeleri istendi ve bu islemler toplamda 15-20 dakika arasinda bitirildi. Beslenme
kayit formlari ile elde edilen veriler, “Beslenme Bilgi Sistemi (BeBIS 9.0) programi” kullanilarak degerlendirildi.

Bulgular: Universite dgrencilerinin metabolik sendrom risk ortalamasinin 6,26+2,03 oldugu, %82,9'unun orta ve yiiksek risk grubunda
oldugu belirlenmistir. Ogrencilerin tanitict bilgileriyle metabolik sendrom riski karsilagtirildiginda; 26-30 yil (9.57+2.99), grubunda
olan 6grencilerin metabolik sendrom riskinin 15-20 y1l (6.10+2.20) ile 21-25 y1l (6.20+1.73) gruplarinda yer alan 6grencilerden anlaml
olarak yiiksek bulundu (p<0,001). Ogrencilerin metabolik sendrom risk diizeyleri ile cinsiyet, boliim, sinif, sigara, alkol, fiziksel aktivite
ve kronik hastalik varlig1 degisenleri arasinda anlamli farklilik bulunmadi (p>0,05). Ogrencilerin metabolik sendrom risk diizeyleri
enerji ve ana besin Ogeleri alimlarina gore karsilastirildiginda; alinan toplam enerji (p<0,001), tiiketilen su (p=0,010), toplam yag
(p<0,001), karbonhidrat (p<0,001), lif (p=0,020) ve ¢oklu doymamis yag (p<0,001) ile aralarindaki istatistiksel anlamli fark oldugu
bulunurken, protein ve alkol (meyve, sebze, fermante tiriinler) titketimine gore anlamli fark bulunmadi (p>0,05).

Sonug: Bu ¢alismada tiniversite 6grencilerinin 6nemli bir kisminin (%82,9) metabolik sendrom riski tagidigi, 6zellikle enerji alimi ko-
nusunda dikkatli olunmasi gerektigi sonucuna ulasildi.

Anahtar Sozciikler: Metabolik sendrom, Risk, Universite 6grencileri, Besin geleri

Relationship Between Distribution Received Daily Nutrients and Risk of
Metabolic Syndrome in University Students: The Case of Bayburt University

ABSTRACT
Aim: The study aims to and risk to examine the relationship between risk levels metabolic syndrome levels with daily received feeding
and determine metabolic syndrome risk levels students studying at Faculty of Health Science of Bayburt University.

Material and Methods: Research data was collected in person between December 2022 and February 2023. Students who agreed to
participate in the study were given a 24-hour food consumption record after completing the data collection and Metabolic Syndrome
Research Form. They were asked to record the food consumed retrospectively, and these processes were conducted in 15-20 minutes.
The data obtained from the nutrition record forms were evaluated using the Nutrition Information System (BeBIS 9.0) program.

ORCID: Zahide Akeren / 0000-0003-0127-8357, Oncagiil Kaya / 0009-0008-0668-0867

Yazigma Adresi / Correspondence Address: DOI: 10.25048/tudod.1356915
Zahide _AKEREN Gelig tarihi / Received ~ :07.09.2023
Bayburt Universitesi Saglik Bilimleri Fakiiltesi, Hemgirelik Bolimi, Bayburt, Tiirkiye Revizyon tarihi / Revision : 08.10.2023
Tel: 0 (554) 438 1349 « E-posta: demirbas.zahide@gmail.com Kabul tarihi / Accepted  :03.12.2023

ative Commons Alinti-GayriTicari-

asi Lisanst” ile lisansla ir. 23 1

Bu eser
BY _NC 4.0 Ulusl


https://orcid.org/0000-0003-0127-8357
mailto:?subject=
https://orcid.org/0009-0008-0668-0867

Akeren Z ve Kaya O

Results: It was detected that the average risk of metabolic syndrome among university students was 6.26+2.03 and was in the risk group
medium and high of 82.9%. When comparing the risk of metabolic syndrome with the information introductory students, The metabolic
syndrome risk of students in the 26-30 year group was significantly higher than that of students in the year groups 21-25 (p<0,001). No
significant difference was found between students’ metabolic syndrome risk levels and gender, department, grade, smoking, alcohol,
physical activity and presence of chronic diseases (p>0.05). When the metabolic syndrome risk levels of the students were compared
according to their energy and main nutrient intakes, it was found that there was a statistically significant difference between total energy
intake (p<0.001), water intake (p<0.001), total fat (p<0.001), carbohydrate (p<0.001), fibre (p=0.020) and polyunsaturated fat (p<0.001),
while no significant difference was found according to protein and alcohol (fruit, vegetable, fermented products) consumption (p>0.05).

Conclusion: As a result of this study, it was concluded that the risk of metabolic syndrome among university students and that they
should be careful, especially regarding energy intake.

Keywords: Metabolic syndrome, Risk, University students, Nutrients

GIRIS

Metabolik sendrom, hiperglisemi, abdominal obezite,
hipertansiyon ve dislipidemi gibi birkag ana risk faktoriiniin
bir arada bulunmasiyla karakterize edilen klinik tablodur.
Kardiyovaskiiler hastalik, tip 2 diyabet ve erken 6limiin
onemli risk faktorii olan metabolik sendrom, sosyoekono-
mik maliyeti de yiiksek karmagik bir hastaliktir (1). Diinya
Saglik Orgiitii (DSO), Ulusal Kolesterol Egitim Programi
III (NCEP-ATP III) ve Uluslararas1 Diyabet Federasyonu
(IDF) tarafindan tanimlanmis olup, farkli metabolik degi-
sikliklere odaklanilmigtir (2). DSO ve IDFnin tanimlart
glikoz ve obezite merkezli, NCPE-ATP IIT'iin tanisi ise kar-
diyovaskiiler merkezli olup, ortak nokta risk faktorlerin-
den en az tigiinti kapsamasi durumudur. Bu risk faktorleri;
abdominal obezite, hipertrigliseridemi, yiiksek kan basinci,
distik yliksek yogunluklu lipoprotein (HDL), glukoz into-
leransidir (3).

Sendromun ana sebebi, yag dokusunun birikmesi ve doku
disfonksiyonu sonucunda insiilin direncinin gériilmesidir
(4). Genislemis yag dokusundan timoér nekroz faktori,
leptin, adiponektin, plazminojen aktivatér inhibitorii ve
resistin gibi proinflamatuar sitokinler salinir ve insilin kul-
lanimi olumsuz yonde etkilenmektedir. Ortaya ¢ikan insii-
lin direnci ve st viicut yag birikimi vaskiiler ve otonomik
hasar olarak ortaya ¢ikan metabolik sendromun gelisme-
sine neden olur (5). Insiilin direnci, plazminojen aktivator
tip I, dislipidemi ve adipokin seviyelerinde artma sonucun-
da endotel disfonksiyonu ve vaskiiler direng olugsmaktadir.
Olusan mikrovaskiiler hasarlara bagli olarak da ateroskle-
rotik hastaliklar, hipertansiyon, sol ventrikiil hipertrofisi,
kardiyomiyopatiden olusan yapisal kalp hastalig1 ve bobrek
yetmezligine yol acan gesitli viicut fonksiyon hastaliklar
goriilmektedir (6).

Metabolik sendromun prevalansi, bolgeye, kentsel veya kar-
sal cevreye, incelenen popiilasyonun bilesimine (cinsiyet,
yas, irk, etnik koken...vb.) ve kullanilan sendromun tanimi-
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na bagl olarak degismektedir (7). Diinya niifusunun yak-
lagik dortte birinin, metabolik sendromdan etkilendigi ve
gortilme sikliginin ileriki yillarda artacag: tahmin edilmek-
tedir (8). Geng yetiskinlerde ikinci 6nde gelen 6liim nede-
nidir (9) olan metabolik sendromun artisinin hem niifusun
ortalama yasam siiresinin uzamasi hem de sigara i¢gme, alkol
kullanimi, hareketsiz kalma ve yanls beslenme aligkanlik-
lar1 gibi sagliksiz yasam tarziyla ilgili risk faktorlerinden
kaynaklandig bildirilmektedir (10). Bununla birlikte, meta-
bolik sendrom riskinin etkili 6nleyici yaklagimlar: arasinda
kilo kayb, diyet ve egzersiz basta olmak {izere yasam tar-
z1 degisiklikleri yer alir. Bu baglamda, daha saglikli yasam
tarzlarina yonelik beslenme aligkanliklarindaki iyilesme
hastaliga yakalanma riskini azaltacaktir. Ayni zamanda
metabolik sendromun ilerlemesini durdurabilecek potansi-
yelin tersine ¢evrilmesi agisindan 6nemlidir (11).

Universiteye baslayan gengler hayatlarinin kritik dénem-
lerine gecis yaparlar ve gelecekteki sagliklarini etkileye-
bilecek yasam tarzi segimlerini yaparlar (12). Yetiskinlige
gecis, saglikli yasam tarzi aligkanliklarini benimsemek i¢in
ideal bir zamandir. Ciinkdi diyet alimi ve fiziksel aktivite
miktar1 tiim metabolik sendrom kriterlerini etkileyebilir.
Bu stire zarfinda kotii yasam tarzi aligkanliklar: gelistirilir-
se, bunlar muhtemelen yetiskinlige de tasinacak ve bireyin
saglik durumunu olumsuz yonde etkilemeye devam ede-
cektir (13). Dolayisiyla, erken yasta saglikli yasam tarzi ve
beslenme aligkanliklarinin benimsenmesi olduk¢a 6nemli-
dir. Universite 6grencilerinde yapilan ¢alismalarda saglikl
yasam bicimi davranislarinin diisiik, obezite prevalansi ve
kardiyovaskiiler risk faktorlerinin yiiksek oldugu bildiril-
mistir (14,15). Universite grencileri aile ortamindan ayril-
mak durumunda kaldiklarindan dis etkilere maruziyetleri
olugmaktadir. Bu durumda 6grenci evleri ya da yurtlarda
kalarak diyet diizenleri 6nemli 6l¢iide degismektedir. Lite-
ratlirde, 6grencilerin giinliik alinan toplam enerji, protein,
demir, C vitamini, niasin, riboflavin ve kalsiyum tiiketim-
lerinin optimum miktarlarin altinda oldugu ve %37,5’inde
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diyabet riski oldugu bildirilmektedir (16). Fernandes ve
Lofgren yaptiklar1 ¢alismalarinda, tiniversite 6grencilerinin
metabolik sendrom riski altinda olduklarini bildirmiglerdir
(17). Universite 6grencilerinde metabolik sendrom riski,
tiziksel aktivite, uyku kalitesi ve yorgunluk arasindaki iligki-
yi incelemek amaciyla yapilan bagka bir caliyma sonucunda,
ogrencilerin risk altinda oldugu ve bu durumun ilerde daha
biiyiik problemleri beraberinde getirebilecegi bildirilmisler-
dir (18).

Metabolik sendrom risk diizeylerinin (disiik, orta, yiik-
sek), ana besin 0geleriyle (enerji, su, protein, toplam yag,
karbonhidrat, lif, alkol ve ¢oklu doymamus yag) iliskisini
“BeBIS programi” kullanarak detayl: bir sekilde incelenme-
si, 6grencilerin 6grenim hayatlarinda saglikli beslenme alig-
kanliklarinin diizenlenmesine, kronik hastaliklar riskinin
azaltilmasina ve yetiskinlik doneminde beslenme aliskan-
liklarinin  diizenlenmesine katki saglayacaktir. Metabolik
sendromun genglerdeki yayginligini ve risklerini belirlemek
icin tarama yapmak ilk kriterlerin yonetilmemesi duru-
munda ilerleme olasilig1 yiiksek oldugundan kritik 6neme
sahiptir. Erken tespiti, hedefe yonelik miidahalelere yol aga-
bilir ve boylece gelecekte metabolik sendrom, diyabet veya
kalp hastaliklar1 gelisme riskini azaltabilir. Biitiin bu bilgiler
kapsaminda bu ¢alisma, Bayburt Universitesi Saglik Bilim-
leri Fakiiltesi 6grencilerinin metabolik sendrom risk diizey-
lerini belirlemek, risk diizeylerinin giinliik alinan ana besin
Ogeleriyle iligkisini incelemek amaciyla gergeklestirildi.

GEREC ve YONTEMLER

Arastirma metabolik sendrom riski ile giinliik alinan besin
Ogeleri dagilimimin iliskisini incelemek amaciyla tanim-
layic1 ve kesitsel olarak gergeklestirildi. Aragtirma verileri
Bayburt Universitesi Saglik Bilimleri Fakiiltesi'nde Aralik
2022-Subat 2023 tarihleri arasinda ytiz ytize toplandi. Aras-
tirmanin evrenini, Bayburt Universitesi Saghk Bilimleri
Fakiiltesi’'nde beslenme ve diyetisyenlik, hemgirelik ve saglik
yonetimi boliimlerinde 6grenim gormekte olan 6grenciler
olusturdu (n=910). Arastirmanin 6rneklemini belirlemek
icin gii¢ analizi yapilmistir. G*Power 3.1.9.6 programinda
hata miktar1 a=0.05, testin giicii 0.95 (%95) ve etki biyiik-
ligii 0.20 olacak sekilde drneklem sayisi hesaplandiginda
minimal 6rneklem biiyiikligii 262 olarak hesaplanmistir.
Orneklem secimine gidilmeyerek, aragtirmaya katilmaya
goniillii olan 285 6grenciden veri toplanmistir. Veri top-
lama araglarini tam olarak doldurmayan 33 6grenci, ¢alis-
madan diglanmis ve 252 6grenci ¢alismaya dahil edilerek,
evrenin %27,6’sina ulagilmstir.

Veriler; “veri toplama formu”, “Metabolik Sendrom Aras-
tirma Formu” ve geriye donitk “24 saatlik besin tiiketim
kaydr” ile toplandu.

Veri Toplama Formu: Bu form literatiir taranarak (17,18)
gelistirildi. Bu formda yas, cinsiyet, 6grenim goriilen sinif ve
boliim, sigara ve alkol kullanimy, fiziksel aktivite durumu,
kronik hastalik varliginin sorgulandigi toplam 8 sorudan
olusmaktadir.

Metabolik Sendrom Arastirma Formu (MSAF): Form
Erdogmus tarafindan hazirlanarak gegerlik ve gtivenirli-
gi yapilmustir. Bireylerin beslenme rutinleri, kilo, egzersiz,
kan basinci, bel ve abdominal yaglanma mevcudiyetlerini
aragtiran toplam 14 sorudan olugmaktadir. Evet ya da hayir
seklinde cevaplanan sorularin toplam puani 0-14 araligin-
dadir. Puan arttikca metabolik sendrom riski artmaktadir.
Puanin 0-4 arasinda olmas: diisiik, 5-8 puan aralig orta ve
9-14 puan araligi ise yiiksek riski ifade eder (19).

24 Saatlik Besin Tiiketim Kaydi: Beslenme ¢alismalarda
kullanilan standart bir form olup 24 saatlik geriye doniik
titketilen besinlerin kaydinin alindigi kayit formudur.
Formda tiiketilen tiim yiyecek ya da iceceklerin, adetleri,
sayilari, miktarlar1 uygun 6lgii birimleri kullanilarak kayit
edilmektedir (18).

BeBIS programu: giinliik alinan tiim besinlerin (igecekler
dahil), gtinliik tiiketilen enerji, protein, karbonhidrat, yag,
lif, goklu doymamus yag asidi gibi besin 6gelerinin miktarla-
r1 belirlemek icin gelistirilmis bir program olup Ttirk toplu-
munda tiiketilen besinlerin icerigini ¢6ziimleyebilmektedir
(20).

Caligmaya katilmay1 kabul eden 6grencilere “veri toplama
formu” ve “Metabolik Sendrom Arastirma Formu” dol-
durtulduktan sonra “24 saatlik besin tiiketim kaydi” veril-
di. Geriye doniik olarak tiiketilen besinlerini kaydetmeleri
istendi ve bu islemler toplamda 15-20 dakika arasinda biti-
rildi.

Istatistiksel Analiz

Ogrencilerin 24 saatlik besin tiiketim kayitlar1 BeBIS (9.0)
programi kullanilarak degerlendirilmistir. Toplanan veriler
IBM SPSS 22 paket programda analiz edildi. Verilerin nor-
mal dagilima uygunlugu Kolmogorov-Smirnov normallik
testi ile incelendi. Tanimlayic istatistikler i¢in ortalama,
standart sapma, min-maks degerler, say1 ve ytizde kullanil-
di. Parametrik testlerden T testi, Varyans Analizi (ANO-
VA) ve gruplar arasindaki farkliliklarin karsilagtirilmasinda
Schefte ¢oklu karsilagtirma testi kullanildi.

BULGULAR

Metabolik sendrom risk ortalamasinin 6,26+2,03 oldugu,
%17,’inde dusik risk, %69,4inde orta risk, %13,5’inde
yiiksek risk oldugu belirlenmistir. Arastirma 6rneklemine
alman 6grencilerin yil ortalamasi 21,39+1,9 (minimum=18,
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maksimum=28) olan 6grencilerin %58,7’si 21-25 yil arasin-
dadir. %63,9’u erkek olan 6grencilerin %52’si ikinci sinif-
ta, %63,5’i beslenme ve diyetisyenlik boliimiinde 6grenim
gormektedir. %65,5’1 sigara, %79,4’1i alkol kullanmamakta-
dir. Ogrencilerin %64,7’sinin fiziksel aktifligi orta diizeyde,
%86,5’inin kronik hastalik mevcut degildir. Ogrencilerin
metabolik sendrom risk diizeyleri sosyo-demografik degis-
kenlere gore karsilastirildiginda; yil ile metabolik sendrom
riski arasinda istatistiksel olarak anlamli farklilik saptand:
(F=10,28, p<0,001). Scheffe analizi sonuglar1 26-30 yil gru-
bunda olan 6grencilerin metabolik sendrom riskinin diger
yil gruplarinda yer alan 6grencilerden anlamli olarak ytik-
sek oldugunu gosterdi. Ayrica, cinsiyet, bolim, sinif, sigara,
alkol, fiziksel aktivite ve kronik hastalik gibi degiskenlere
gore anlamli farklilik saptanmad: (p>0,05) (Tablo 1).

Akeren Z ve Kaya O

Tablo 2’de 6grencilerin metabolik sendrom risk diizey-
lerinin toplam enerji ve ana besin 6geleri alimlarina gore
kargilagtirilmas: yer almaktadir. Alinan toplam enerji ile
metabolik sendrom risk diizeyleri (F=22,07, p<0,001) ve
toplam yag ile metabolik sendrom risk diizeyleri (F=38,91,
p<0,001) arasinda anlamli farkliik bulunmustur. Schef-
fe analizi sonuglari, yiiksek risk grubunda yer alan 6gren-
cilerin toplam enerji ve yag alimlarinin diisiik ve orta risk
grubunda yer alan 6grencilerden anlaml olarak daha fazla
oldugunu gostermektedir.

Metabolik sendrom risk diizeylerinin su tiiketimine gore
anlamli farklibk gosterdigi bulundu (F=4,94, p=0,010).
Scheffe analizi sonuglar diisiik ve orta risk grubunda yer
alan 6grencilerin su tiiketiminin yiiksek risk grubunda yer

Tablo 1: Ogrencilerin Metabolik Sendrom Risk Diizeylerinin Bazi Sosyo-Demografik Degiskenlere Gore Kargilagtirilmasi (n=252).

. i A . Olgu Sayis1 Metabolik sendrom risk formu Coklu
RS e n (%) toplam puani (n=252) (Puan +SD) P karsilagtirma
Dugiik Risk 43 (17,1)

Orta Risk 175 (69,4) 6.26+2,03
Yiiksek Risk 34 (13,5)
Sosyo-demografik degiskenler
Yil (SS, Minimum-Maksimum) 21,39+1,9 18-28
15-20* 97 (38,5) 6,10+2,20
95b (F=10,28)
Yil 21-25 148 (58,7) 6,20+1,73 $<0,001 c>ab
26-30¢ 7 (2,8) 9,57+2,99
Kadmn 91 (36,1) 6,08+1,95 (t=-1,02)
Cinsiyet
Erkek 161 (63,9) 6,36+0,8 p=0,310
Beslenme ve diyetisyenlik 160 (63,5) 6,30+2,21
(e . .. (F=0,20)
Bolum Saglik yonetimi 68 (27,0) 6,13£1,77 920,820 -
Hemsirelik 24 (9,5) 6,37+1,43
1.Sinif 56 (22,2) 6,39+2,14
2.Smf 131 (52,0) 6,32+2,04 (F=0,39)
Sinif ; -
3.Smuf 44 (17,5) 6,04+1,68 p=0,760
4.S1mf 21(8,3) 6,00+2,42
, Evet 87 (34,5) 6,52+2,06 (t=1,51)
Sigara
Hayir 165 (65,5) 6,12+2,01 p=0,130
Evet 52 (20,6 6,46+2,10 -
Alkol (20,6) (t=0,79)
Hayir 200 (79,4) 6,2142,02 p=0,430
Hafif aktif 59 (23,4) 6,67+1,49
Fiziksel . (F=1,85)
Aktivite Orta aktif 163 (64,7) 6,17+2,13 p=0,160 _
Yiiksek aktif 30(11,9) 5,90+2,36
Kronik Evet 34 (13,5) 6,76+1,12 (t=1,55)
hastalik varhg1  Hayr 218 (86,5) 6,18+2,13 p=0,110

Puan +SD: Ortalama Puan+tStandart Sapma, t: Independent Sample T testi, F: One-Way Anova Testi, a,b,c,: Gruplar arasindaki farkliliklarmn

karsilastirilmasinda Scheffe ¢oklu karsilastirma testi kullanilds.
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Tablo 2: Ogrencilerin metabolik sendrom risk diizeylerinin enerji ve ana besin dgeleri alimlarina gére kargilagtirilmast

Diisiik Risk® Orta Risk®

Yiiksek Risk* Test Istatistigi

Enerji ve ana besin 6geleri (n=43) (n=175) (n=34) Toplam p Scheffe
Toplam enerji (kcal+SS) 404,17+481,42  1263,04£547,06 1944,76+628,28 1397,10+592,44 (F=22,07) p<0,001 c>ab
Su (g=SS) 2496,19+1238,96 2261,11+£1079,72 1727,07+960,68 2229,17+1110,60 (F=4,94) p=0,010  a,b>c
Protein (g £SS) 62,83+31,85 50,90+38,16 56,67+22,80 53,72+35,61 (F=2,09) p=0,130 -
Toplam yag (g £SS) 50,70+22,08 61,95+26,22 109,42+56,72 66,43+35,89 (F=38,91) p<0,001 c>ab
Karbonhidrat (g+SS) 177,16£104,81 143,80+74,43 287,66+73,73 168,90+93,57  (F=45,98) p<0,001 c>a>b
Lif (g£SS) 15,20+11,37 12,9148,35 17,40+10,82 13,91+9,38 (F=3,82) p=0,020 c>b
Alkol (g+SS) 0,00£0,14 0,15£1,63 0,08+0,23 0,12+1,36 (F=0,23) p=0,790 -
Coklu doymamis yag (g+SS) 22,35+17,01 11,01+10,24 5,24+3,02 12,17+12,14 (F=25,62) p<0,001 a>b>c

SD: Standart Sapma, F: One-Way Anova Testi, a,b,c,: Gruplar arasindaki farkliliklarin karsilastinlmasinda Scheffe ¢oklu karsilastirma testi kullanildi.

alan ogrencilerden anlamli olarak daha fazla oldugunu
gosterdi. Metabolik sendrom risk diizeylerinin karbon-
hidrat tiiketimine gore anlamli diizeyde farklilastig: tespit
edildi (F=45,98, p<0,001). Scheffe analizi sonuglarina gore
yiitksek risk grubunda yer alan dgrencilerin karbonhidrat
titketiminin diisiik risk grubunda yer alan 6grencilerden,
diisiik risk grubundaki 6grencilerin karbonhidrat tiiketimi-
nin de orta risk grubunda yer alan 6grencilerden anlamli
olarak daha fazla oldugu saptandi. Lif ile metabolik send-
rom risk diizeyleri arasinda anlamh farklihk bulunmustur
(F=3,82, p=0,020). Scheffe analizi sonuglarina gore yiiksek
risk grubunda yer alan 6grencilerin lif tiiketiminin orta
risk grubunda yer alan 6grencilerden anlamli olarak daha
fazla oldugu saptandi. Coklu doymamis yag tiiketimi ile
metabolik sendrom risk diizeyleri arasinda anlamli farklilik
bulundu (F=25,62, p<0.001). Scheffe analizine gore disiik
risk grubunda yer alan 6grencilerin ¢oklu yag titketiminin
orta risk grubunda yer alan 6grencilerden, orta risk grubun-
da yer alan 6grencilerinde, yiiksek risk grubunda yer alan
6grencilerden anlamli olarak daha fazla oldugu saptandu.
Metabolik sendrom risk diizeylerinin protein ve alkol tiike-
timine gore farklilasmadig1 saptandi (p>0,05).

TARTISMA

Metabolik sendrom riskinin ve giinlitk alinan ana besin 6ge-
leri dagiliminin belirlenmesi amaciyla Bayburt Universitesi
Saglik Bilimleri Fakiiltesi 6grencileriyle yapilan bu ¢alisma-
nin sonucunda, 6grencilerin bityitkk ¢ogunlugunun orta ve
yiiksek risk tasidiklari tespit edildi. Saglik ocagina bagvuran
eriskinlerde (21) ve saglik ¢aliganlar1 izerinde (19) yapilmuis
olan ¢aligmalar incelendiginde de orta risk grubunu olus-
turan bireylerin daha fazla oldugu goriilmiistiir. Universite
donemi, Ogrencilerin yasam etkinliklerinin degigmesinin
yanu sira fiziksel aktivitelerinde, beslenme aligkanliklarinda,
sigara ve alkol kullanim durumlarinda da degisikliklerinin
goriildiigii bir stiregtir (22). Bahsedilen degisikliklerin meta-
bolik sendrom riskine neden olabilecegi diisiiniilmektedir.

Bu arastirmada, 26-30 yil grubunda olan o6grencilerin
metabolik sendrom riski 15-20 ve 21-25 yil gruplarinda
yer alan &grencilerden yiiksek bulundu. Yasamin ilerleyen
donemlerinde kardiyovaskiiler saglik sorunlarini 6nlemek
veya azaltmak i¢in esas (23) olan geng¢ yas poptilasyonunda
metabolik sendrom risk aragtirmasi ve yas gruplandirilmasi
¢alismalar: sinirli olsa da metabolik sendrom prevalansinin
yasla birlikte arttig1 bilinmektedir (24).

Ogrencilerin cinsiyetleri ile metabolik sendrom riski arasin-
da fark bulunmadi. Metabolik sendrom riskinin kadinlar-
da erkeklerden daha yiiksek oldugunu bildirilen ¢aligmalar
mevcutken (19,25) Balci ve ark. ise mevcut calisma ile ben-
zer sonuglar ifade ederek cinsiyet ile matabolik sendrom ris-
ki arasinda iliski olmadigini bildirmislerdir (26). Universite
Ogrencilerinin metabolik sendrom bilgi ve farkindaliklari-
nin incelendigi bir baska ¢aliymada, kadinlarin farkindalik
yiizdelerinin erkeklerden yiiksek oldugu, tarama yapilan ve
bdylece metabolik sendrom risk faktorlerinin farkina varan
ogrencilerin kendilerini risk altinda algilayarak risk faktorle-
rini yonetmek i¢in uygun davranigsal yasam tarzi degisiklik-
leri yapmalarinin daha olasi oldugunu ifade etmislerdir (27).

Yahia ve ark.nin yaptiklari caligmada saglik bilimleri bolimii
ogrencilerinin, saglik bilimleri bolimi disindaki 6grencile-
re gore metabolik sendrom bilgi ve farkindaliklarinin yiik-
sek oldugu bildirilmistir (27). Metabolik sendrom riskinin
fakiilteye ve sinif seviyesine gore farklilagsmadigi sonucuna
ulagildi. Bu ¢aligmada 6rneklemin saglik bilimleri fakiilte-
sinde 6grenim goren 6grencilerden olugmasi ve beslenme
dersleri almalarinin onlarin bilgi ve farkindaliklarin: etkile-
mesi nedeniyle gruplar arasinda anlaml farklilik olusmadi-
g1 diigiiniilmektedir. Ayrica lisans diizeyinde 6grenim goren
katilimcilarin bityiik ¢ogunlugunu (%74.2) 6gretiminin ilk
iki yilinda olan 6grenciler olusturmakta, bunun ise anlaml
farklilik olusmamasinda etkili oldugu diisiiniilmektedir.

Kelishadi ve ark. yaslar1 10-18 arasinda degisen 5625 6gren-
ciyle yaptiklari ¢alisma sonucunda ergenlerde hem sigara

Turk J Diab Obes 2023; 3: 231-239



icmenin hem de sigaraya maruz kalmanin artan metabolik
sendrom riski ve bazi kardiyometabolik risk faktorleri ile
iliskili oldugunu dogrulamistir (28). Silva ve ark.nin yaptik-
lar1 ¢alismada tiniversite 6grencilerinin alkolizm agisindan
orta diizeyde riske sahip olduklar1 goriilmiistiir (29). Ogren-
cilerin sigara ve alkol kullanimi ile metabolik sendrom riski
arasinda ise iligki bulunmamustir. Bu sonucun 6grencilerin
sigara ve alkol tiiketimlerinin az olmasindan kaynaklan-
mis olabilecegi diisiiniilmiis ve sigara/alkol kullaniminda,
titketim sikliginin da arastirilarak daha kapsamli ve anlaml
sonuglar verecegi belirtilmistir.

Metabolik sendrom riskinin fiziksel aktivite ve kronik has-
talik varligina gore de farklilasmadig sonucuna ulasilmis-
tir. Metabolik sendromlu bireylerin biiyiik bir kisminda tani
konulmus veya tani konulmamis kronik durumlar bulun-
maktadir (30). Metabolik sendrom kriterlerinin orani artan
fiziksel aktivite diizeyleriyle azalmaktadir (31). Bu ¢alisma-
da 6rneklemin biiyiik ¢cogunlugunun (%76,6) orta ve iistii
aktif olmalari, yurt ya da eve ulasim, staj yerine ulasim,
market aligverisi gibi aktif islerde sorumluluk almalar1 vb.
faktorlerin metabolik sendrom riskinin fiziksel aktiviteye
gore farkhilasmamasinda etkili oldugu diistintlmektedir.
Metabolik sendrom riskinin kronik hastalik olup olmama-
sina gore farklilasmamasinda sebebinin bireysel farkliliklar
olabilecegi diistiniilmektedir. Kronik hastalik durumlarinin
ila¢ kullanimi, hastalik yili, ailede kronik hastalik varlig,
semptom goriilme siklig1 gibi daha detayli irdelenmesine
ihtiyag duyuldugu 6n goriilmektedir.

Yiiksek kalorili diyet tiiketimi, son yillarda metabolik send-
rom prevalansinin artmasina yol agmis ve bunu saglik sis-
teminin karsilastig1 kritik bir sorun héline getirmistir (8).
Mevcut veriler, diyetteki yaglarin hem miktarinin hem de
kalitesinin lipit profilini etkileyebilecegini, obezite, diya-
bet ve metabolik sendrom ile dogrudan iliskili oldugunu
gostermektedir (32-34). Yiiksek risk grubunda yer alan
ogrencilerin enerji ve yag tiiketimlerinin diisitk ve orta risk
grubunda yer alan 6grencilerden daha yiiksek oldugu belir-
lendi. Universite 6grencileri icin de ayni risklerin oldugu
mevcut ¢alismanin bulgulariyla dogrulanmustr.

Su alimu ve tip 2 diyabet riski arasindaki iligkiyi incelemek
amaciyla alt1 ¢alismanin dahil edildigi meta-analiz sonug-
lar1, su alimu ile Tip 2 diyabet arasinda ters iliski oldugunu
gostermistir. Mevcut ¢alisma da diisiik ve orta risk grubunda
yer alan 6grencilerin su tiiketiminin yiiksek risk grubunda
yer alan 6grencilerden daha fazla oldugunu gostermektedir
(35). Ayni zamanda su alim miktar1 en fazla su tiiketimin-
den en az su titketimine dogru siralandiginda, metabolik
sendrom riskinin diisiik, orta ve yiiksek seklinde siralandig
goriilmektedir.
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Metabolik hastaligin altinda yatan mekanizmalar olan obe-
zite ve insiilin direncinin diyetle asir1 yag alimindan degil,
enerji ihtiyacini agan karbonhidrat alimindan kaynaklandi-
gin1 bildirmistir (36). Bu arastirmada yiiksek risk grubunda
yer alan 6grencilerin karbonhidrat tiiketiminin disiik risk
grubunda yer alan 6grencilerden, diisiik risk grubundaki
ogrencilerin karbonhidrat tiiketiminin de orta risk gru-
bunda yer alan 6grencilerden fazla oldugu tespit edilmistir.
Yiiksek risk grubunda yer alan 6grencilerin karbonhidrat
alimi distik risk grubunda yer alan Ogrencilerden fazla
olmasinin literatiir ile paralellik gostermektedir. Diisiik risk
grubundaki 6grencilerin karbonhidrat tiiketiminin de orta
risk grubunda yer alan 6grencilerden fazla olmasinda ener-
ji ihtiyacinin elde edilmesi daha kolay olan karbonhidratla
giderilmesinden kaynaklandig diistintilmiigtir.

Toplam diyet lifinin artirilmasinin viicut yagini azaltma-
da, glisemik tepkiyi iyilestirmede (37), kan basincini (38),
trigliseriti ve dusiik yogunluklu lipoprotein kolesteroliinii
(LDL-C) azaltmada etkili oldugu 6ne siiriilmektedir (39).
Bu caligmada yiiksek risk grubunda yer alan 6grencilerin lif
tiiketiminin orta risk grubunda yer alan 6grencilerden daha
fazla oldugu saptandi. Bu durumun lif titkketim fazlaligini da
etkilemesinden kaynaklanabilecegi diisiiniilmektedir.

Coklu doymamus yag asitlerinin tiiketimi, kalp hastalig ris-
kinin en iyi lipid belirtecidir. Coklu doymamis yag yiiksek
yogunluklu lipoprotein kolesterol oranimi diigiiriir (40).
Ayrica insiilin direncini iyilestirebilir ve sistemik inflamas-
yonu azaltabilir (41). Literatiir sonuglari ile paralel olarak
(42,43) mevcut aragtirmada diisitk risk grubunda yer alan
ogrencilerin ¢oklu yag tiiketiminin orta risk grubunda yer
alan 6grencilerden, orta risk grubunda yer alan 6grencilerin
de yiiksek risk grubunda yer alan 6grencilerden daha fazla
oldugu belirlendi.

Metabolik sendrom risk diizeylerinin protein ve alkol tiike-
timine gore anlamli diizeyde farklilasmadig goralmiistiir.
Literatiir incelendiginde protein tiiketimi ile metabolik
sendrom riski arasindaki iliskide farkli sonuclara ulasil-
mustir. Hidayat ve ark.nin yaptiklar1 ¢aligmada metabolik
sendromun kirmizi et titketimiyle pozitif, balik tiiketimiyle
negatif, kiimes hayvan tiiketimiyle ise nétr iliskili oldugu
bildirilmistir (44). Sit tiiketiminin metabolik sendromun
gorilme sikligr ile negatif iligkili oldugu ifade edilmis-
tir (45). Bu ¢alisma sonucunda istatistiksel olarak anlamli
farklihk goérilmese de diisiik risk grubunda yer alan 6gren-
cilerin orta ve yiiksek risk grubundaki 6grencilere kiyasla
daha fazla protein aldiklar1 goriilmiistiir. Gida maddeleri ve
igeceklerde bulunan biyo alkol, karbonhidrat ya da sekerle-
rin anaerobik sartlar altinda fermante olmasiyla agiga ¢ikar
(46). Yayimlanan meta-analiz sonucu, meyve ve/veya sebze
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tiiketiminin metabolik sendrom riskiyle ters iliskili olabile-
cegini gostermektedir (47). Bu ¢alismanin sonucunda alkol
titketimi ile metabolik sendrom riski arasinda anlamlilik
goriilmemesinin, 6rneklemin biyo alkol titketiminin olduk-
¢a diisiik seviyede olmasindan kaynaklandig: diisiiniilmiis-
tar.

Calismada, tniversite 6grencilerinin %82,9’'unun orta ve
yiiksek riskli grupta yer aldig1 ve metabolik sendrom riski
tagidiklar1 sonucuna ulagildi. 26-30 yil grubunda olmanin
metabolik sendrom riski agisindan daha ytiksek riske sahip
oldugu belirlendi. Metabolik sendrom riskinin cinsiyet,
boliim, sinif, sigara, alkol, fiziksel aktivite ve kronik has-
talik varligina gore anlamli diizeyde farklilasmadig: belir-
lendi. Metabolik sendrom riskinin alinan toplam enerji ve
toplam yag tiiketimi, karbonhidrat alimy, lif tiiketimi, ¢coklu
yag kullanimi ve su alimina gore farklilastig: tespit edilir-
ken, protein ve alkol (meyve,sebze, mayali tiriinler) alimina
gore farklilasmadigs tespit edildi. Ayrica tiniversite 6grenci-
lerinin metabolik sendrom riski tasidiklari, enerji aliminin
tiziksel aktivitede bulunmaktan daha 6nemli oldugu tespit

edildi.

Hemsirelerin, birincil korunma ilkelerinde yer alan risk
faktorleri mevcutken koruyucu faaliyetle hastaligin orta-
ya c¢ikmasini onlemek ve derecesini azaltmak igin egitim
ve danigmanlik faaliyetlerini yiiriitmesi gerekmektedir. Bu
calismadan elde edilen sonuglar dogrultusunda, hemsire-
lerin, beslenme ve diyetisyenlik uzmaninin da yer aldig
multidisipliner ekiple is birligi icinde ¢alisarak, metabolik
sendrom riski olan iiniversite 6grencilerini tespit etmeleri
ve korunma Onlemlerini almalar1 onerilmektedir. Ayrica,
sonraki c¢aligmalarda 6l¢me araglariyla toplanan verilerin
kan tahlilleri ve bel ol¢timleriyle birlikte degerlendirilmesi
onerilmektedir. Verilerin katilimcilarin kan degerleriyle ve
bel dlgiimleriyle birlikte analiz edilmemesi, verilerin Meta-
bolik Sendrom Arastirma Formu kullanilarak toplanmasi
caligmanin sinirliligini olugturmaktadir.
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Caligmaya katilan 6grencilere tesekkiir ederiz.
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Bu makaleye yapilacak atif: Kul Y ve ark. Universite 6grencilerinde beslenme aligkanliklar1 ve psikopatolojik semptomlarin tip 2 diyabet riski ile iligkisi .
Turk ] Diab Obes 2023;3: 240-248.

oz
Amag: Universite 6grencilerinin saglikli yasam bigimi davraniglarini gostermeleri ve diyabet riski konusunda farkindalik kazanmalar1
onemlidir. Aragtirma iiniversite 6grencilerinin diyabet risklerinin belirlenerek, beslenme aligkanliklar1 ve psikopatolojik semptomlarinin
tip 2 diyabet riski ile iliskisini degerlendirmek amaciyla tanimlayici ve kesitsel arastirma tipinde gerceklestirilmistir.

Gereg ve Yontemler: Arastirma 10 Mart-10 Haziran 2023 tarihleri arasinda bir vakif tiniversitesinde 6grenim goren 869 dgrenci ile
gerceklestirilmistir. Veriler; Tanitic1 Bilgi Formu, Tip 2 Diyabet Risk Degerlendirme Formu-FINDRISK, Beslenme Aliskanliklar1 Indeksi
ve DUKE Saglik Profili Olgegi ile toplanmistir. Verilerin degerlendirilmesinde yiizde say1 dagilimi, Kolmogorov Smirnov testi, bagimsiz
orneklem t testi, One Way ANOVA ve Pearson korelasyon analizi kullanilmustir.

Bulgular: Katilimcilarin %81,4’ti (n=707) kadin ve %88,1’i (n=766) 18-24 yas arasindadir. Katilimcilarin Tip 2 Diyabet Risk Skoru puan
ortalamast 6,53+3,71; Beslenme Aliskanliklari Indeksi puan ortalamasi 11,08+3,55; DUKE Saglik Profili fonksiyonel alt boyut puan
ortalamasi 323,85+87,51 ve disfonksiyonel alt boyut puan ortalamasi 344,37+86,36 olarak belirlenmistir. Katilimcilarin %11,3tintin orta
ve yiiksek diyabet risk diizeyine sahip oldugu; ekonomik durumunun kétii oldugunu bildiren, kronik hastalig1 olan, hastalig1 nedeniyle
diyet tedavisi uygulayan ve yas1>46 yil olan; beden kiitle indeksine gore obez ve bel ¢evresi normalin {izerinde olan katilimcilarin diyabet
risk puan ortalamalarinin daha yiiksek oldugu saptanmistir. Katilimcilarin Tip 2 Diyabet Risk Skoru puani ile Beslenme Aliskanliklar:
Indeksi arasinda pozitif yonde ve zayif derecede (p=0,005, r=0,122); Tip 2 Diyabet Risk Skoru puani ile DUKE Saglik Profili Olgegi alt
boyutlar: arasinda ise negatif yonde zayif derecede anlamli bir iliskinin bulundugu belirlenmistir (p<0,05).

Sonug: Arastirma bulgular1 olumsuz beslenme aligkanliklarinin ve psikopatolojik sorunlarin iiniversite 6grencilerinde tip 2 diyabet
riskini artirdigini gostermistir.

Anahtar Sozciikler: Beslenme aliskanliklari, Psikopatolojik semptomlar, Tip 2 diyabet riski, Universite dgrencileri

The Relationship Between Nutritional Habits and Psychopathological Symptoms
and the Risk of Type 2 Diabetes in University Students

ABSTRACT

Aim: It is important for university students to demonstrate healthy lifestyle behaviors and gain awareness about the risk of diabetes. The
research was conducted as a descriptive and cross-sectional study in order to determine the diabetes risks of university students and to
evaluate the relationship between their eating habits and psychopathological symptoms and the risk of type 2 diabetes.

Material and Methods: The research was conducted with 869 students studying at a foundation university between 10 March and 10
June 2023. Data was collected with the Introductory Information Form, Finnish Diabetes Risk Score, Nutritional Habits Index and
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DUKE Health Profile Scale. Percentage distribution, Kolmogorov Smirnov test, independent sample t test, One Way ANOVA and
Pearson correlation analysis were used to evaluate the data.

Results: 81.4% (n=707) of the participants were women and 88.1% (n=766) were between the ages of 18-24. The average Finnish Diabetes
Risk Score of the participants was 6.53+3.71; Nutritional Habits Index mean score was 11.08+3.55; DUKE Health Profile functional
subscale mean score was determined as 323.85+87.51 and dysfunctional subscale mean score was determined as 344.37+86.36. 11.3%
of the participants had a medium and high diabetes risk level; Those who report poor economic status, have a chronic disease, are on
diet therapy due to their illness, and are aged >46 years; it was determined that the average diabetes risk score of participants who were
obese and whose waist circumference was above normal according to their body mass index was higher. There was a positive and weak
correlation between the participants’ Finnish Diabetes Risk Score and the Nutrition Habits Index (p=0.005, r=0.122). It was determined
that there was a weakly significant negative relationship between the Finnish Diabetes Risk Score and the DUKE Health Profile Scale
sub-dimensions (p<0.05).

Conclusion: Research findings have shown that negative eating habits and psychopathological problems increase the risk of type 2

diabetes in university students.

Keywords: Eating habits, Psychopathological symptoms, Type 2 diabetes risk, University students

GIRIS

Diyabet, pankreasin insiilin hormonunu yeterli miktarda
salgilayamamasi veya viicudun salgilanan insiilini dogru
bir sekilde isleyememesi nedeniyle organizmanin karbon-
hidrat, yag ve proteinlerden gerekli fayday: saglayamadigs,
kronik bir metabolizma bozuklugudur (1,2). Bu hastalik,
stirekli tibbi takip ve tedavi gerektirir. Kalp rahatsizliklari,
inme, bobrek yetmezligi, gorme kayb1 ve ayak iilseri gibi
ciddi komplikasyonlara neden olabilmektedir (1-4). Diya-
betin dnlenmesi ve tedavisinde yasam tarzi degisiklikleri,
beslenme aliskanliklar1 ve fiziksel aktivite dnemli bir rol
oynamaktadir (5,6). Diyabetli olan 20-79 yas araligindaki
yetiskinlerin sayis1 2021 yilinda 537 milyon olarak Uluslara-
ras1 Diyabet Federasyonu tarafindan aciklanmigtir. Bu raka-
min 2030 yilinda 643 milyon, 2045 yilinda ise 783 milyon
olmasi 6ngoriilmektedir (7). Bu rakamlar, diyabetin kiiresel
bir saglik sorunu oldugunu ve énlem alinmadig: takdirde
daha fazla insanin hayatini tehdit edecegini gostermektedir.
Bu durum, diyabetin nedenlerinin ve etkilerinin daha iyi
anlasilmas: gerektigini ortaya koymaktadir (8,9).

Beslenme aligkanliklari, bireyin yasam boyu edindigi kiiltii-
rel, sosyal, ekonomik ve psikolojik etmenlerden etkilen-
mektedir (10). Beslenme aligkanliklar: ile diyabet arasinda
¢ift yonli bir iliski oldugu distiniilmektedir. Diyabetli
bireylerde olumsuz beslenme aligkanliklari ve davranis-
larimin oldugu bildirilmistir (11,12). Yiiksek kalorili, yagh
ve sekerli gidalarin asir1 titketilmesi, meyve ve sebze tiike-
timinin yetersiz olmasi, diizensiz 6giin saatleri ve sik atis-
tirmaliklar diyabet riskini artiran faktorlerdendir (13). Bu
nedenle beslenme aligkanliklarinin iyilestirilmesi, diyabet
riskini azaltmada etkili bir yontem olarak kabul edilmekte-
dir (9,12,14).

Psikopatolojik sendromlar, 21. ylizyilin 6nemli halk saglig
sorunlarindan biridir (15). Genellikle ergenlik ve geng

yetiskinlik gibi hayatin biiyiik degisimlerinin yasandig
donemlerde baglar ve etkileri uzun vadede devam eder
(16). Psikopatolojik semptomlar bireyin duygu durumunu,
davranislarini ve biligsel islevlerini olumsuz yonde etkile-
yen ruhsal belirtilerdir (15,17). Universite hayat1 akademik
baski, sosyal uyum, ekonomik sorunlar ve gelecek kaygisi
gibi pek ¢ok stres faktoriinii icermektedir (18,19). Bu stres
faktorleri iiniversite 6grencilerinde depresyon, anksiyete,
yeme bozukluklar1 ve uyku problemleri gibi psikopatolojik
semptomlara yol agabilmektedir (19, 20). Ayrica, tiniversite
ogrencilerinin fast food gibi sagliksiz beslenme aligkanlik-
laria sahip olmast da diyabet riskini artirabilir (21,22).
Sagliksiz beslenme aliskanliklari, kan sekeri diizenini ve
regiilasyonunu bozarak diyabet gelisimine katkida buluna-
bilir (17,22,23). Bu baglamda, saglikl: bir yasam i¢in psiko-
patolojik semptomlarin taninmasi ve tedavi edilmesi, ayni
zamanda dengeli bir beslenme programinin uygulanmasi
gerekmektedir (8,19,24).

Diyabet, saglikli yasam bi¢imi davranislari ile 6nlenebilen
bir hastalik oldugu i¢in, riskin geng yaslarda belirlenmesi,
daha fazla aragtirma yapilmasi, genglerin risk durumlarini
anlamalar1 ve saglikli yasam bicimi davranislarina yonel-
meleri agisindan 6nemlidir (19,25). Universite 6grencile-
rinin beslenme durumu, yeme davranisi, duygusal yeme,
depresyon, anksiyete, stres ve diyabet riski arasindaki ilis-
kiler literatiirde gesitli caligmalarla incelenmistir (14,26-30).
Ancak bu ¢alismalarin ¢ogu bu degiskenleri ayr1 ayr1 veya
kismen ele almistir. Bu ¢aligmada, tiniversite 6grencilerinin
beslenme aliskanliklar1 ve psikopatolojik semptomlarinin
tip 2 diyabet riski ile iliskisi biitiinciil bir sekilde degerlendi-
rilmistir. Bu dogrultuda arastirma tiniversite 6grencilerinin
diyabet risklerinin belirlenerek, beslenme aliskanliklar: ve
psikopatolojik semptomlarinin tip 2 diyabet riski ile iligki-
sini degerlendirmek amaciyla tanimlayict ve kesitsel arag-
tirma tipinde gerceklestirilmistir.

Turk J Diab Obes 2023; 3: 240-248



GEREC ve YONTEMLER

Arastirmanin Evren ve Orneklemi

Bu arastirma, 10 Mart-10 Haziran 2023 tarihleri arasinda
[stanbul’da bulunan bir vakif iiniversitesinin Saglik Hizmet-
leri Meslek Yiiksekokulu'nda gergeklestirilmistir. Arastir-
manin evrenini 2022-2023 yili bahar dénemine kayitl 1040
6grenci olusturmaktadir. Aragtirmaya katilmayi kabul eden
ogrenciler ¢calismaya dahil edilmis olup diyabet, psikiyatrik
hastalik veya beslenme bozuklugu tanis1 konulmus olan
ogrenciler arastirma digi birakilmistir. Bu kriterlere uyan
869 6grenci arastirmanin 6rneklemini olusturmustur. Aras-
tirmada evrene ulagma orani %84’dir. Aragtirmada gii¢
analizi GPower 3.1.9.4 versiyonu kullanilarak degerlendiril-
mistir. Orneklemin giicii 0.38 etki bityiikliigii ve % 95 giiven
araliginda 0.94 olarak saptanmustir.

Calisma Helsinki Bildirgesi ilkelerine gore gerceklestirilmis
olup, ¢alismanin yiiriitiillebilmesi i¢in vakif {iniversitesinin
girisimsel olmayan aragtirmalar etik kurulu bagkanhigindan
2023/03-645 karar sayisi ile izin alinmistir. Arastirmada
kullanilan 6l¢eklerin kullanim izni yazarlardan alinmaistir.
Katilimcilardan aydinlatilmis onam iznini onaylayanlar
aragtirmaya almmuigtir.

Veri Toplama Araglar1

» <«

“Tanitic1 Bilgi Formu”, “Tip 2 Diyabet Risk Degerlendirme
Formu (FINDRISK)”, “Beslenme Aliskanliklar1 Indeksi” ve
“DUKE Saghk Profili Olgegi” kullanilarak veriler toplan-
mistir.

Tanitict Bilgi Formu: Bu form katilimcilarin sosyodemog-
rafik 6zelliklerini (yas, cinsiyet, aile ekonomik durumu, siga-
ra-alkol kullanma durumu) ve saglik durumlarini (kronik
hastalik varligi, hastalik nedeniyle diyet yapma durumu)
sorgulamak amaciyla aragtirmacilar tarafindan literatiir
(26,27,31) dogrultusunda hazirlanan ve ¢oktan segmeli 7
sorudan olusan bir formdur.

Tip 2 Diyabet Risk Degerlendirme Formu-FINDRISK (The
Finnish Diabetes Risk Score-FINDRISC): Tuomilehto ve
Lindstrom tarafindan katilimcilarin on yil iginde Tip 2 diya-
bet gelistirme olasiiginin belirlenmesi icin gelistirilmistir
(32). Anketin gegerlik giivenirlik ¢alismasi Kutlu ve ark.
tarafindan yapilmistir (33). Ankette katilimcilarin yas, beden
kiitle indeksi, bel cevresi, egzersiz aliskanligs, sebze ve meyve
tiiketimi, tansiyon yiiksekligi, gegmiste kan sekeri sorunu ve
ailede diyabet olup olmadig: ile ilgili sekiz soru bulunmakta-
dir. FINDRISK 0 ile 26 arasinda puanlandirilir. FINDRISK
puanina gore katilimecilar <7 puan disiik; 7-11 puan hafif,
12-14 puan orta; 15-20 puan yiiksek ve >20 puan ise gok
yiiksek riskli olarak kabul edilmektedir (32). Bu arastirmada
Cronbach alfa katsayis1 0.74 olarak belirlenmistir.
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Beslenme Aliskanliklar: Indeksi (BAI); Demirezen tara-
findan gelistirilen ve beslenme aligkanliklar1 risk diizeyini
6lemek icin kullanilan bir 6l¢ek olup Demirezen ve Cogansu
tarafindan gegerlilik ve giivenilirligi yapilmigtir (34,35). BAI
katilimcilarin kendi beslenme aligkanliklarini degerlendir-
meleri i¢in altt maddeden olugmaktadir. Maddelerin yanit
kategorileri besli likert derecelendirilmesine goére yapilmis
olup yanitlar; hi¢cbir zaman (0 puan), nadiren (1 puan),
bazen (2 puan), siklikla (3 puan) ve her zaman (4 puan)
seklinde siralanmaktadir. Olgekten alinabilecek en diisiik
puan 0, en yiiksek puan ise 24’tiir. Toplam puan ortalama-
larina gore katilimcilarin beslenme aligkanligr risk diizeyi
yorumlanmaktadir. BAI’den alinan 0 puan = risk yok, 1-6
puan = hafif risk, 7-12 puan = orta dereceli risk, 13-18 puan
= yliksek risk ve 19-24 puan = ¢ok yiiksek riski ifade etmek-
tedir. Olgekten alinan toplam puan arttikca riskli beslenme
aliskanliklarinin arttig: bildirilmektedir (34,35). Cronbach
alfa kat sayis1 Demirezen ve Cosansu ¢aligmasinda 0,68;
aragtirmamizda ise 0,71 olarak saptanmustir (35).

DUKE Saglik Profili Olgegi: Parkerson tarafindan gelisti-
rilen, saglikla ilgili yasam kalitesini degerlendirmek i¢in
tasarlanmis ¢ok boyutlu bir ara¢ olup Tiirkge versiyonunun
gecerlilik ve giivenilirlik ¢alismas: Kuzu ve ark. tarafindan
gerceklestirilmistir (36,37). Bireyin fonksiyonel ve disfonk-
siyonel saglik durumunu él¢mek igin tasarlanmis, 17 soru ve
11 alt boyuttan olusmustur. Alt boyutlarin altis1 fonksiyonel
saglik alanini, besi ise disfonksiyonel saglik alanini temsil
etmektedir. Fonksiyonel saglik alanlari arasinda fiziksel
saglik, mental saglik, sosyal saglik, genel saglik, algilanan
saglik ve benlik saygisi bulunurken; disfonksiyonel saglik
alt boyutlar: arasinda anksiyete, depresyon, anksiyete-dep-
resyon, agr1 ve yetersizlik yer almaktadir. Fonksiyonel saglik
alanindan alinan puanlar yasam kalitesinin yiiksek oldu-
gunu gosterirken, disfonksiyonel alan puanlarinin yiiksek
olmasi yagsam kalitesinin diigtiiglinii gostermektedir. Fonk-
siyonel saglik alaninda 0 en kotii, 100 en iyi durumu temsil
ederken, disfonksiyonel saglik alaninda tam tersi bir durum
s6z konusudur. Tirk toplumu i¢in gegerlilik ve giivenirliligi
yapilan bu 6l¢egin Cronbach alfa giivenirlilik katsayist 0,86
olarak bulunmustur (37). Bu aragtirmada ise Cronbach alfa
katsayis1 0,80 olarak belirlenmistir.

Verilerin Toplanmasi: “Tanitic1 Bilgi Formu”, “Tip 2 Diya-
bet Risk Degerlendirme Formu-FINDRISK”, “Beslenme
Algkanliklar1 Indeksi” ve “DUKE Saghk Profili Olgegi”
kullanilarak olusturulan sorular, Google Forms baglanti
linki ile WhatsApp uygulamas: iizerinden katilimcilara
ulastirilarak veriler toplanmistir. Hazirlanan linkin ulastigi
ogrencilere ilk olarak aragtirmanin amaci ve katilim Kkriter-
leri bildirilmistir. Calismadaki her sorunun doldurulma
zorunlulugu oldugu, higbir sorunun bos birakilmayacag:
aciklanmustir. Veri toplama araglarinin cevaplanma siiresi
12,48+1,65 dakika olarak belirlenmistir.
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Istatistiksel Analiz

Verilerin degerlendirilmesinde SPSS 27 (IBM) paket ista-
tistik programi kullanilmigstir. Katilimcilarin tanimlayici
ozelliklerine iligkin bulgularin say1 ve yilizde dagilimlar
sunulmugtur. BAI, Tip 2 Diyabet Risk Anketi ve DUKE
Saglik Profili 'ne ait ortalama, standart sapma, en bityiik ve
en kiicitk degerler belirlenmistir. Bu 6lgeklerin normallik
testi Kolmogorov Smirnov testi ile degerlendirilmis ve veri-
lerin normal dagilima uygun oldugu gériilmiistiir. Katilim-
cilarin tanimlayici 6zellikleri ile Tip 2 Diyabet Risk Anketi
puan ortalamasinin karsilagtirilmasinda Bagimsiz Ornek-
lem t Testi ve One Way ANOVA kullanilmistir. Tip 2 Diya-
bet Risk Anketi puani ile BAI ve DUKE Saglik Profili puani
arasindaki iligkiye Pearson Korelasyon Analizi ile bakilmis-
tir. Veriler p<0,05 anlamlilik diizeyinde test edilmistir.

BULGULAR

Katilimcilarin  tanimlayict  6zelliklerinin dagilimi Tablo
I’de sunulmugtur. Arastirmaya 869 {niversite dgrencisi
katilmistir. Katilimeilarin %81,4’t (n=707) kadin, %88,1’i
(n=766) 24 yas ve altinda ve %74,7’sinin (n=649) ekono-
mik durumu orta diizeydedir. Katimcilarin saglik davra-
nislarina bakildiginda, %33,3’ (n=289) sigara kullandigini,
%15,8’i (n=137) alkol kullandigini, %12,4’1 (n=108) kronik
hastalig1 oldugunu ve %4,9’u (n=43) hastalig1 nedeniyle
diyet yaptigini bildirmistir (Tablo 1).

Tablo 1: Universite 8grencilerinin tanimlayici 6zelliklerinin
dagilimu.

Ozellikler* n (%)
Lo Kadin 707 (81,4)
Cinsiyet
Erkek 162 (18,6)
24 yas ve alt1 766 (88,1)
Yas (y1l) 25-45 yagarast  98(11,3)
46 yas ve tizeri 5(0,6)
Iyi 188 (21,6)
Ekonomik durumu Orta 649 (74,7)
Kot 32(3,7)
. Evet 289 (33,3)
Sigara kullanma durumu
Hayir 580 (66,7)
Evet 137 (15,8)
Alkol kullanma durumu
Hayir 732 (84,2)
Evet 108 (12,4)
Kronik hastalik varlig:
Hayir 761 (87,6)
Hastalik nedeniyle diyet Evet 43 (4,9)
yapma durumu Hayir 826 (95,1)
Sonug 869 (100,0)

* Veriler n (%) olarak gosterilmistir.

Tablo 2’de katilimcilarin Beslenme Aliskanliklari Indeksi,
Tip 2 Diyabet Risk Skoru ve DUKE Saglik Profili Olgegi
puan ortalamalar1 sunulmustur. Katilimcilarin Beslenme
Aligkanliklar1 Indeksi puan ortalamasi 11,08+3,55, Tip 2
Diyabet Risk Skoru puan ortalamasi 6,53+3,71 olup; DUKE
Saglik Profili Olgegi fonksiyonel saglk alt boyut puan orta-
lamas1 323,85+87,51 ve disfonksiyonel saglik alt boyut puan
ortalamasi 344,37+86,36 saptanmustir (Tablo 2).

Katilimcilarin Tip 2 Diyabet Risk Skoru ile diyabet riskleri
degerlendirildiginde %11,3’intin orta ve ytksek risk diize-
yine sahip oldugu (n=98), %31,4’tinlin hafif diizey (n=273)
ve % 57,3’tiniin (n=498) ise diisitk diyabet riski oldugu
belirlenmistir.

Katilmcilarin tanimlayici 6zellikleri ile Tip 2 Diyabet Risk
Skoru puan ortalamasi karsilastirilmis ve Tablo 3’de sunul-
mustur. Tip 2 Diyabet Risk Skoru puan ortalamasi, kati-
limcilarin yas, ekonomik durum, kronik hastalik ve diyet
yapma gibi tanimlayic1 6zelliklerine gore istatistiksel olarak
anlamli bir sekilde farklilik gostermistir (p<0,05). Ekonomik
durumunun kétit oldugunu bildiren, kronik hastalig: olan,
hastalig1 nedeniyle diyet tedavisi uygulayan ve yas1>46 yil
olan 6grencilerin Tip 2 Diyabet Risk Skoru puan ortalama-
lar1 daha yiiksek bulunmustur. Katilimcilarin beden kiitle
indeksi ve bel gevresi 6l¢timlerine gore diyabet riski puan
ortalamalar1 arasinda anlamh farklihigin oldugu saptanmis-

Tablo 2: Universite grencilerinin Beslenme Aligkanliklar:
Indeksi, Tip 2 Diyabet Risk Skoru ve DUKE Saghk Profili Olgegi
puan ortalamalari.

Ort+Ss (min-max) *
Sonug (n=869)

11,08+3,55 (1-24)

Ol¢iim Araglar

Beslenme Aliskanliklari Indeksi

Tip 2 Diyabet Risk Skoru 6,53%3,71 (1-19)
Fonksiyonel Saglik 323,85+87,51 (73-510)
Fiziksel Saglik 64,41+24,37 (0-100)
Ruh Saghg 62,85+23,08 (0-100)

. Sosyal Saglik 63,48+17,92 (20-100)

% Genel Saglik Durumu 63,58+17,43 (13-100)

E‘ Algilanan Saghk 62,49+29,63 (0-100)

3?30 Benlik Saygis1 70,50+18,70 (1-100)

é Disfonksiyonel Saglik 344,37 + 86,36 (58-500)

g Anksiyete 70,53+18,71 (10-100)
Depresyon 58,56+23,02 (0-100)

58,55:+22,64 (0-100)
Agn 61,68+34,51 (0-100)
Sakatlik 95,05+17,26 (0-100)

*Veriler ortalama + standart sapma (minimum-maksimum) degerler
olarak verilmistir.

Anksiyete-Depresyon
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Tablo 3. Universite grencilerinin tanimlayici dzellikleri ile Tip 2 Diyabet Risk Skoru puan ortalamasinin kargilagtirilmasi

Ozellikler Ort+Ss Istatistik P
Kadin 6,64+3,74

Cinsiyet t=1,177 p= 0,240
Erkek 6,22+3,64
24 yas ve alt1 6,43£3,67

Yas (y1il) 25-45 yas arasi 6,78+3,61 F=9,250 p=0,000*
46 yas ve lizeri 14,25+2,87
fyi 6,73+3,96

Aile ekonomik durumu Orta 6,37£3,59 F=3,311 p=0,037
Kéti 8,65+4,27
Evet 6,91+3,97

Sigara kullanma durumu t=1,765 p=0,078
Hayir 6,32+3,56
Evet 6,83%4,26

Alkol kullanma durumu t= 0,882 p=0,378
Hayir 6,46+3,58
Evet 8,54+4,18

Kronik hastalik varlig: t= 5,065 p=0,000*
Hayir 6,21+3,54
Evet 10,33+4,82

Hastalik nedeniyle diyet yapma durumu t= 5,269 p=0,000*
Hayir 6,35+3,56
Normal 5,33+3,64

Beden kiitle indeksi Kilolu 6,53%3,36 F= 36,993 p=0,000*
Obez 8,94+3,42
Normal 5,39+3,14

Bel gevresi F=-13,748 p=0,000*
Riskli 9,7+3,33

t: Indenpendent Sample t Test, F: One Way ANOVA * p<0.001

tir (p<0,05). Beden kiitle indeksine gére obez ve bel ¢evresi
normalin izerinde olanlarin Tip 2 Diyabet Risk Skoru puan
ortalamasinin daha yiiksek oldugu belirlenmistir (p=0,000).

Katilimcilarin Tip 2 Diyabet Risk Skoru puani ile BAI ve
DUKE Saglik Profili Olgegi puani arasindaki iligki incelen-
mis ve Tablo 4’de sunulmustur. Katilimcilarin Tip 2 Diyabet
Risk Skoru puani ile BAI arasinda pozitif yonde zayif dere-
cede anlamli bir iligkinin oldugu gériilmiistiir (p=0,005).
Buna gore BAI puani arttik¢a diyabet riski puan ortalamasi-
nin da arttig1 belirlenmistir (p=0,005, r=0,122). Katilimcila-
rin Tip 2 Diyabet Risk Skoru puani ile DUKE Saglik Profili
Olgegi alt boyutlar1 arasinda negatif yonde zayif derecede
anlamli bir iliskinin oldugu bulunmustur (p<0,05). Buna
gdre DUKE Saglik Profili Olgegi fonksiyonel saglik alt puan
ortalamasi arttik¢a diyabet riski puan ortalamasinin azal-
dig1, DUKE Saglik Profili Ol¢egi disfonksiyonel saglik alt
puan ortalamasi arttik¢a diyabet riski puan ortalamasinin
arttig1 belirlenmistir.

TARTISMA

Diyabet Diinya ve Tirkiye i¢in ciddi bir saglik problemidir.
Bu hastalik, saglikli yasam bi¢imi davranislari ile 6nlenebi-
lir oldugu igin, geng yaslarda diyabet riskinin belirlenmesi
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ve genglerin bu riski fark ederek saglikli yagam bi¢imi davra-
niglarina  yonelmeleri 6nemlidir (19,25). Calismamizda
Tip 2 Diyabet Risk Skoru ile diyabet riskleri degerlendi-
rildiginde %11,3’intin orta ve yliksek risk diizeyine sahip
oldugu, %31,4i ise hafif diizey diyabet riski oldugu belir-
lenmistir. Ayrica Tip 2 Diyabet Risk Skoru puan ortalamasi
6,53+3,71 olup iiniversite 6grencilerinin tip 2 diyabet riski
diistik diizeydedir (Tablo 2). Katilimcilarin Beslenme Alis-
kanliklar1 Indeksi puan ortalamast 11,08+3,55 olup beslenme
aligkanliklar orta diizeyde risklidir (Tablo 2). DUKE Saghk
Profili Olgegi fonksiyonel saghk alt boyut puan ortalamast
323,85+87,51 ve disfonksiyonel saglk alt boyut puan orta-
lamas1 344,37+86,36 olarak belirlenmistir (Tablo 2). Bu
sonug, katilimcilarin saglik durumlarimin orta seviyede oldu-
gunu gostermektedir. Bulgularimiz tiniversite 6grencilerinin
saglikli yasam bicimi davranislarina daha fazla 6nem verme-
leri ve diyabet riskini azaltmak i¢in beslenme ve fiziksel akti-
vite aligkanliklarini iyilestirmeleri gerektigini gostermektedir.

Aragtirmaya katilan tniversite 6grencilerinin %11,3’t orta
ile yiiksek derecede tip 2 diyabet riski tasimaktadir. Demi-
rag ve ark.nin yaptig1 calismada diyabet riski orta ve yiiksek
olan dgrenci orani %16,6; Iseri ve ark.nin galigmasinda ise
bu oran % 6,6 olarak saptanmuistir (27,38). Bu dogrultuda,
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Tablo 4. Ogrencilerin Tip 2 Diyabet Risk Skoru puani ve
Beslenme Aligkanliklari Indeksi ile DUKE Saglik Profili Olgegi
puani arasindaki iligki

Olgekler Tip 2 Diyabet Risk Skoru
Beslenme Aligkanliklar: r 0,122
Indeksi p 0,005
DUKE Saglik Profili
r -0,240
Fiziksel Saglik
p 0,000*
r -0,241
Ruh Saglig
p 0,000*
o r -0,145
Sosyal Saglik
p 0,000*
r -0,188
Genel Saglik Durumu
p 0,000*
r -0,188
Algilanan Saglik
p 0,000*
r -0,198
Benlik Saygisi
p 0,000*
. r -0,198
Anksiyete
p 0,000*
D r -0,175
epresyon
presy p 0,000
AnksiveteD r -0,200
nksiyete-Depresyon
Y presy p 0,000
y r -0,200
Agr1
p 0,000*
r -0,137
Sakatlik
p 0,002

r: Pearson Korelasyon Analizi * p<0.001

aragtirmamizda saptanan orta ve yiiksek riskli diyabet orani
literatiirle benzerlik gostermektedir. Aragtirmada katilimci-
larin yaginin diyabet riski puanlarini etkiledigi saptanmigtir
(Tablo 3; p=0,000). Bulgularimiz, literatiirle uyumlu olarak,
yast daha buyiik olan 6grencilerin daha yiiksek diyabet
risk puanina sahip oldugunu géstermistir (25,26,39,40).
Bu durum, yasla birlikte viicut agirhigimin, beden kiitle
indeksinin ve bel ¢evresinin artmasiyla iliskilendirilmek-
tedir (40,41). Yas1 daha biiyiik olan 6grenciler i¢in diya-
bet 6nleme stratejilerine 6ncelik verilmesi gerekmektedir.
Universite 6grencilerinin yas gruplarina gére diyabet riski
degerlendirilmeli ve buna uygun olarak beslenme, fiziksel
aktivite, kilo kontrolii gibi yasam tarzi degisiklikleri 6neril-
melidir (39,42). Cinsiyet, diyabetin gelisiminde etkili olan
biyolojik, genetik ve yasam tarzi faktorleri tizerinde 6nemli
bir etkiye sahiptir. Arastirmamizda diyabet riski ile cinsi-
yet arasindaki iliskiye bakildiginda anlaml: bir iliski bulun-
mamustir (Tablo 3; p=0,240). Literatiirde de benzer sekilde

cinsiyet ve diyabet riski arasinda iliski bulunmadigini goste-
ren ¢aligmalar mevcuttur (14,26,27,29,31).

Sigara kullanimi, kan sekeri seviyesini yiikseltebilir ve insii-
lin direncini artirabilir. Bu durum diyabet gelisme riskini
artirir (30). Calismamizda katilimcilarin sigara kullanim
orani %33,3 olarak belirlenmistir (Tablo 1). Tip 2 diyabet
riski ile sigara kullanimi arasinda anlamli bir iliski bulunma-
mustir (Tablo 3; p=0,078). Literatiirde yapilan benzer ¢alis-
malarda da sigara kullanimui ile diyabet risk puani arasinda
anlaml bir iliski gozlenmemistir (33,43). Bu ¢alismalardan
farkli olarak sigara kullaniminin diyabet riskini artirdigini
bildiren ¢alismalar da mevcuttur (26,41). Alkol kullanimini
azaltmak veya birakmak, tiniversite 6grencilerinin saglik-
larin1 korumak ve diyabetten korunmak icin 6nemli bir
adimdir (30,31). Calismamizda katilimcilarin %15,8’i alkol
kullanmaktadir (Tablo 1). Tip 2 diyabet risk puan ile alkol
kullanimi arasinda anlamli bir iliski bulunamamuigtir (Tablo
3; p=0,378). Arastirmamizla benzer sekilde Dogan ve ark.
nin yaptig1 ¢aligmada iiniversite 6grencilerinin alkol kulla-
nim orant %19,2 olarak saptanmig ve alkol kullaniminin
diyabet risk puani tizerinde etkisinin olmadig bildirilmigtir
(14). Diisiik ekonomik durum genellikle saglikli beslenme
seceneklerine erisimde zorluklarla iligkilidir (41). Saglikli
gidalarin maliyeti genellikle daha yiiksek olup, bu durum
disiik gelirli ailelerin daha ucuz ve islenmis gidalara yonel-
melerine yol acabilir (38). Bu tiir gidalar genellikle yiiksek
seker ve yag icerigine sahip olup, diyabet riskini artirabil-
mektedir (31). Arastirmamizda ekonomik diizeyini kotii
olarak degerlendiren katihmcilarin diyabet risk puanlari-
nin iyi ve orta ekonomik diizeye gore daha yitksek oldugu
saptanmigtir (Tablo 3; p=0,037). Literatiirde de ¢alisma
bulgularimizi destekler sekilde kétii ekonomik durumun
diyabet risk puanin artirdigr yonde ¢alismalar mevcuttur
(31,41-43). Kronik hastaliklarda kan sekeri seviyesini etki-
leyen ilag kullanimu, fiziksel aktivite kisitlilig1 ve beslenme
dengesizligi gibi faktorler diyabet riskini artirmaktadir (31).
Kronik hastaliklar genellikle diizenli ila¢ kullanimini gerek-
tirir ve bu ilaglarin bazilar1 kan sekeri seviyelerini etkileyebi-
lir (41). Ayrica kronik bir hastalig1 olan 6grenciler genellikle
doktorunun dnerdigi bir diyeti takip etmek zorunda kalabi-
lirler (42). Bu diyetler, 6grencinin genel beslenme dengesini
etkileyebilir ve bazi durumlarda diyabet riskini artirabilir
(41,42). Aragtirmamizda kronik hastaligi olan (Tablo 3;
p=0,000) ve hastalik nedeniyle terapotik diyet uygulayan
(Tablo 3; p=0,000) katilimcilarin literattirle benzer sekilde
diyabet risk puanlar1 daha ytiksek bulunmustur.

Katilimcilarin beden kiitle indeksine gore obez ve bel ¢evresi
normalin {izerinde olanlarin Tip 2 Diyabet Risk Skoru puan
ortalamasinin daha yiiksek oldugu belirlenmistir (Tablo
3; p=0,000). Bulgularimiz viicut agirlig1 ve obeziteyi diya-
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bet riskine baglayan kanitlarla paraleldir (26,38-40). Olaiya
ve ark.nin adolesan grup ile gergeklestirdikleri ¢alismada
beden kiitle indeksi degerindeki ve kilodaki artigin tip 2
diyabet riskini arttirdigini bildirmislerdir (44). Saglikli ve
dengeli beslenmenin diyabetten korunmada Onemli bir
rolii vardir. Kotii beslenme aligkanliklari, kan sekeri sevi-
yesini etkileyebilir ve insiilin regiilasyonunu bozabilir (31).
Universite 6grencileri, yasam tarzlarindaki degisiklikler
nedeniyle saglikli beslenme aligkanliklarini siirdiirmekte
zorlanabilirler (27,45). Universiteye gecis, bagimsizlik,
sosyal etkilesim ve beslenme segeneklerinin cesitliligi gibi
faktorler, 6grencilerin sagliksiz beslenme davranislar: gelis-
tirmesine yol acabilir (46). Bu calismada, katilimcilarin
diyabet riski ile beslenme aligkanliklar1 arasinda zayif ancak
anlamli bir iligki oldugu belirlenmistir (Tablo 4; r=0,122,
p=0,005). Bu sonug, sagliksiz beslenme aligkanliklarinin
diyabet riskini artirdigini gostermektedir. Literatiirde de
ogrencilerin kahvaltiyr atlamalari, fast food tiiketmeleri,
yiiksek yagli yiyecekler almalari, mesrubat igmeleri, diizen-
siz yemek yemeleri gibi sagliksiz beslenme aligkanliklarinin
diyabet riskini yiikselttigi bildirilmektedir (26,27,31). Yapi-
lan bir galismada diisiik/hafif diyabet riski olan bireylerin
%6,9'unda, orta diyabet riski olan bireylerin %22,5’inde,
yiiksek/cok yiiksek diyabet riski olan bireylerin %13,5’inde
yeme davranig bozuklugu riski saptanmistir (47). Bu dogrul-
tuda Universite Ogrencilerinde yeterli miktarda meyve,
sebze, tam tahil, yagsiz protein ve az yagli siit tirtinleri tiiket-
mek, asir1 geker, tuz ve yag alimindan kaginmak ve yeterli
diizeyde su igmek gibi saglikli beslenme aliskanliklarinin
gelistirilmesi gerekmektedir (27,31,39,48).

Beslenme ve psikoloji arasinda karsilikli bir iliski bulun-
maktadir (49). Saglikli ve dengeli beslenmek, beyin fonksi-
yonlarini ve hormon dengesini destekleyerek ruh sagligini
olumlu etkiler (39,50). Bununla birlikte, ruhsal sorunlar
yasayan kisilerde beslenme aligkanliklar1 bozulabilir, saglik-
s1iz yeme davraniglari gelisebilir ve yeme bagimlilig: gibi
beslenme bozukluklar: ortaya ¢ikabilir (51-53). Bu nedenle,
beslenme ve psikoloji iligkisinin farkinda olmak ve saglikli
yasam i¢in gerekli adimlar1 atmak gerekmektedir (52).

Arastirmamizda katilimcilarin diyabet riski ile psikopa-
tolojik belirtileri arasinda zayif diizeyde anlamli bir iligki
bulunmustur (Tablo 4; p<0,05). Buna gore, 6grencilerin
anksiyete, depresyon, agr1 ve diisiik 6zgtiven gibi psikopa-
tolojik semptomlarinin azalmasiyla diyabet riskinin de azal-
dig1 belirlenmistir. Bu bulgu, psikopatolojik semptomlarin
artan tip 2 diyabet riskiyle baglantili oldugunu dne siiren
mevcut literatiirle desteklenmektedir (8,12,20,21). Linde-
kilde ve ark. psikopatolojik semptomlarin tip 2 diyabet riski
tizerine etkisini degerlendirdikleri meta analiz caligma-
sinda, 180 makale ve 25 sistematik derleme incelenmis ve
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Kul Y ve ark.

anksiyete, depresyon, uyku bozuklugu gibi sorunlarin tip 2
diyabet riskini artirdig: bildirilmistir (54).

Aragtirmamizda katilimcilarin % 11,3’tintin orta ve yiiksek
diyabet risk diizeyine sahip oldugu; ekonomik durumu-
nun kotii oldugunu bildiren, kronik hastaligi olan, hastalig
nedeniyle diyet tedavisi uygulayan ve yag1>46 yil olan 6gren-
cilerin diyabet risk puanlarinin daha yiiksek saptandigs;
beden kiitle indeksi ve bel ¢evresi arttik¢a diyabet riskinin
de arttig1; olumsuz beslenme aligkanliklarinin ve psikopato-
lojik sorunlarin tip 2 diyabet riskini artirdig1 belirlenmistir.
Bu sonuglar, tiniversite 6grencilerinin saglikli beslenme alis-
kanliklarina ve ruhsal iyilik haline sahip olmalarinin diyabet
riskini azaltabilecegini ve tip 2 diyabetin 6nlenmesine veya
geciktirilmesine katki saglayabilecegini diistindiirmekte-
dir. Bu baglamda saglik profesyonellerinin ve egitimcilerin
tniversite 6grencilerine yonelik saglikli beslenme davranis-
lar1 ve beslenmenin tip 2 diyabet iizerine etkilerini igeren
egitim programlari, psikolojik destek ve yasam tarzi degisik-
ligi programlari gelistirmeleri ve bunlar1 uygulamaya gegir-
meleri Onerilmektedir. Ayrica erken teshis ve dnleme icin
tarama programlar1 ve yagam tarzi miidahaleleri iniversite
saglik hizmetlerine entegre edilmelidir.

Veri toplama araglar1 katilimecilarin 6z bildirimine dayali
olup arastirmacilar tarafindan fiziksel 6l¢iimlerin alinma-
mas1 ve kan degerlerinin incelenmemesi aragtirmanin bir
sinirliligidir. Ayrica, verilerin tek merkezde toplanmasi,
katillmcilarinin agirhkli olarak kadin ve nispeten geng
olmasi bulgularin daha ¢esitli popiilasyonlara genellenebi-
lirligini sinirlamaktadir.
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0z
Amag: Bu ¢alismada COVID-19 salgini doneminde yetiskin bireylerde gece yeme aliskanliklarinin belirlenmesi amaglanmugtir.
Gere¢ ve Yontemler: Kesitsel nitelikte olan bu aragtirmaya, 18-62 yas arast 251 yetiskin birey dahil edilmistir. Bireylere ¢evrimici
bir anket araciligiyla ulagilmistir. Anket formu ile tanimlayici 6zellikler, 6giin tiiketimleri, beslenme aligkanliklarindaki degisiklikler
ve antropometrik 6lgiimleri (viicut agirligi, boy uzunlugu) sorgulanmistir. Bireylerin gece yeme aligkanliklari Gece Yeme Anketi ile
degerlendirilmistir. Verilerin analizinde IBM SPSS 21.0 istatistik programi kullanilmistir ve p< 0,05 istatistiksel olarak anlamli kabul
edilmistir.
Bulgular: Bireylerin %15,1” inde gece yeme sendromu belirlenmistir. COVID-19 salgin1 doneminde islenmis et {iriinii, ev yapimi hamur
isi, sekerli besinler, ambalajli tirtinler ve gekerli-gazli icecek tiiketimini artiran bireylerin Gece Yeme Anketi puani yiiksektir (sirasi ile
p=0,002, p=0,019, p<0,001, p=0,003 ve p<0,001). Ogiin sayist, viicut agirlig1 ve istah artis1 yiiksek olanlarda toplam Gece Yeme Anketi
(swrast ile p<0,001, p=0,007 ve p=0,002), gece yeme alt boyutu (sirasi ile p<0,001, p=0,016 ve p=0,020) ve aksam hiperfajisi (tim degerler
i¢in p<0,001) alt boyutu puanlari yiiksek belirlenmistir. Bu ¢aligmada beden kiitle indeksine gére Gece Yeme Anketi puanlar1 benzerdir
(p>0,315). Besin aligverisini telefonla veya online (p=0,003) ve paket servisi (p<0,001) ile yapan bireyler ile evde yeme siklig1 artan
(p=0,026) bireylerin toplam Gece Yeme Anketi puanlari yiiksek belirlenmistir.

Sonug: Salgin déneminde degisen beslenme aliskanliklar: ile gece yeme aligkanliklari iliskilidir. Bu donemde gece yeme aligkanliklari,
seker ve enerji icerigi yiiksek besin tiiketimi yontinde degismistir.

Anahtar Sozciikler: Beslenme, Gece yeme aliskanliklari, Salgin, COVID-19

Evaluation of Adults’ Night Eating Habits During the COVID-19 Pandemic

ABSTRACT
Aim: It is aimed to determine that night eating habits of adult individuals in Covid-19 pandemic.

Material and Methods: This cross-sectional study included 251 adult individuals between the ages of 18-62 years. Individuals were
reached through an online questionnaire. Descriptive features, meal consumption, changes in eating habits and anthropometric
measurements (body weight, body height) were questioned with the questionnaire form. Night eating habits of individuals were
evaluated with a night eating questionnaire. The IBM SPSS 21.0 statistical program was used in the analysis of the data and p < 0.05 was
considered statistically significant.

Results: Night eating syndrome was detected in 15.1% of individuals. Individuals who increase their consumption of processed meat
products, homemade pastries, sugary foods, packaged products and sugary-carbonated beverages have higher night eating questionnaire
scores in Covid-19 pandemic (respectively, p=0.002, p=0.019, p<0.001, p=0.003 ve p<0.001). Individuals with high number of meals,
body weight and increased appetite had higher total night eating questionnaire scores (respectively, p<0.001, p=0.007 ve p=0.002), night
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eating sub-dimension (respectively, p<0.001, p=0.016 ve p=0.020) and evening hyperphagia sub-dimension (for all variables, p<0.001)
scores. In this study, night eating questionnaire scores were similar according to body mass index (p>0.315). Individuals who do their
food shopping by phone or on-line (p=0.003) and takeaway (p<0.001), and individuals with increased frequency of eating at home

(p=0.026) have higher total night eating questionnaire scores.

Conclusion: Changing eating habits and night eating habits are related during the pandemic. Night eating habits have changed towards
the food consumption with high sugar and energy content in this period.

Keywords: Covid-19, Night eating habits, Nutrition, Pandemic

GIRIS

COVID-19 salgini, tim diinyada ve tilkemizde sosyal, psi-
kolojik ve saglik tizerine etkileri olan 6nemli bir halk saglig
sorunudur (1,2). Yiiksek bulagiciliginin olmasi, mortalite
ve morbidite agisindan yiiksek risk olusturmasi nedeniyle
bireylere COVID-19 salginina bagli korku eslik etmektedir
ve bu korkuya bagli stres, anksiyete ve depresyon ortaya ¢ik-
maktadir (3).

Yaganan sosyal izolasyon bireylerin basta yeme aligkanlik-
lar1 olmak tizere, fiziksel aktivite ve uyku aligkanliklarinda
degisikliklere yol agmuistir (4). Bu dénemde bireylerde duy-
gusal yeme ve kontrol edilemeyen yeme davranislari saptan-
mustir (5). Ortaya ¢ikan duygusal yeme davraniglarinin geli-
siminde depresyon, stres ve anksiyete varlig1 énemli bir yer
tutmaktadir (6). Ayrica salgin doneminde yasanilan korku,
anksiyete, ruh hali gibi etmenler, bireylerin besin alimlarin-
da degisikliklere yol agmistir (7,8). Salgin 6ncesi doneme
gore bireylerin 6glin sayisi tilketimini artirdigr (4,9), daha
az 0glin atladig1 (10) ve ambalajli gida titketiminde artis
oldugu saptanmustir (11). Ayrica is hayatinin evden galisila-
rak stirdiirtilmesi, degisen uyku stireleri ve sosyal aktifligin
engellenmesi bireylerin beslenme diizenlerini etkilemistir
(12). COVID-19 salgini, bireylerde yeme davranis bozuk-
luklarinda artislarin goriildiigii bir donemdir (13). Salgina
bagl ortaya ¢ikan korku, geng yetiskin bireylerde saglik-
i yeme takintist olarak adlandirilan ortoreksiya nevroza
egilimini artirmis ve yeme tutumlarinda bozukluklara yol
agmustir (14). Bu donemdeki duygusal olarak tetiklenen
yeme davraniglarinin, kontrolsiiz ve sik besin tiiketimi ile
karakterize tikinircasina yeme bozuklugunu da artirdigi
belirlenmistir (15).

Gece yeme sendromu, Mental Bozukluklarin Tanisal ve Ista-
tistiksel El Kitabi, Besinci Baskist” na (DSM-V) gére “tanim-
lanmis diger beslenme ve yeme bozukluklar1” kategorisinde
yer alan bir yeme bozuklugudur (16). Bu bozukluk; sabah
istahsi1zlig1, aksam hiperfajisi ve insomnia davranislar: ile
karakterizedir (17). Bireylerdeki strese yanit olarak ortaya
¢ikan bu bozukluk yeme, uyku ve duygu durumdaki bozuk-
lugunun birlesimidir (16,17). COVID-19 salgimnina bagh
gelisen korkunun gece yeme sendromu ile iligkisi bilinmek-
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tedir (18). COVID-19 salgininin baslarinda geng ve ileri
yetiskinlerin degerlendirildigi caligmalarda (19,20) bireyler-
de gece geg vakitlerde yemek yeme egiliminin arttig1 belir-
lenmistir. Salgin doneminde gece ge¢ vakitlerde ve yiiksek
enerjili besinlerin tiiketimi basta obezite olmak iizere olas
kronik hastaliklar icin risk olusturmaktadir (20).

Literatiirde COVID-19 salgininda bireylerin degisen bes-
lenme aligkanlar1 {izerine yapilan ¢aligmalara rastlansa da
tilkemizde bu dénemdeki gece yeme aliskanliklarini deger-
lendiren ¢alisma sayist kisithidir. Konuya katki saglayacag
distiniilerek bu caligma planlanmis ve yuritilmustir.

GEREC ve YONTEMLER

Kesitsel ozellikteki bu ¢alisma, Subat-Mayis 2021 tarihle-
ri arasinda Tirkiye’ de yasayan yetiskin bireyler tizerinde
yuriitilmistiir. Aragtirmamizda segilecek en uygun 6rnek-
lem hacmini belirlemek iizere, GPower yazilimu ile istatis-
tiksel gii¢ degerleri hesaplanmistir. Gergeklestirilecek olan
aragtirmaya kosut olarak; Dandin-Tiirk ve Garipagaoglu
(2019) tarafindan yayinlanan bilimsel makalede yer alan
gece yeme sendromuna gore gece yeme anketi puanlarinin
ortalama ve standart sapma degerleri baz alinmistir (21).
Bu istatistikler iizerinden uygulanmis bagimsiz 6rneklem-
ler t-testi sonuglarina gore etki biiytikligi hesaplanmistir.
Test tizerinden gergeklestirilen gii¢ analizi sonucunda etki
buyukligii degeri yaklagik d=3.690 olarak bulunmus; bu
deger iizerinden yapilan gii¢ analizinde n=200 gozlem ile
calisildiginda %99,9 diizeyinde bir giice ulagilmistir. Olasi
kay1p veri ihtimallerine karsilik secilen n=251 gozleme sahip
orneklem hacmi, istatistiksel gii¢ acisindan oldukga yeterli-
dir. Online anket formu kullanilarak Whatsapp, e-posta ve
sosyal medya aracilifiyla bireylere ulagilmistir. Katilimcila-
ra ¢alisma hakkinda bilgi veren ve ¢aligmaya goniillii katil-
diklarini kabul eden onamlari elektronik ortamda alinmis-
tir. Katihmailarin ¢alismaya déhil edilme kriterleri: 18 yas
ve lizeri yetiskin, gebe ve/veya emzikli olmayan kadinlar,
psikiyatrik tanili hastaligi olmayan bireyler olmaktir. Bu
calismaya, goniillil olarak katilmay: kabul eden 18-62 yas
arast 217 (%86,5) kadin ve 34 (%13,5) erkek, 251 yetiskin
birey dahil edilmistir. Online anket formu ile yas, cinsiyet,
egitim diizeyi, medeni durumu iceren demografik 6zellikle-
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ri, salgin doneminde beslenme aligkanliklari, antropometrik
ol¢timleri ve Gece Yeme Anketi (GYA) sorgulanmustir.

Gece Yeme Anketi

Gece yeme sendromunun siddetini 6l¢gmek icin Allison ve
ark. tarafindan gelistirilmis Gece Yeme Anketi (GYA) kul-
lanilmigtir (22). Tiirkge gegerlilik ve glivenirligi ilk kez psi-
kiyatrik hasta populasyonunda Atasoy ve ark. tarafindan
yapilmustir (23). Genel yetiskin populasyonda i¢ giivenilirlik
calismasi Peker ve ark. tarafindan yapilmistir (16). Anket 14
sorudan olugmaktadir ve “sabah istahi ve giiniin ilk besin
alimi, aksam ve gece yemeleri, aksam yemeginden sonra
besin alimi orani, agermeler, gece yeme davranisi {izerin-
deki kontrol, uykuya dalma giigliigii, gece uyanarak yeme
siklig1, gece yemeleri sirasinda farkindalik ve duygu durum”
ozelliklerini sorgulamaktadir. Besli Likert tipi 6l¢timle 0-4
arasinda puanlanmaktadir (7.madde hari¢). Gin i¢i duygu
durum degisikligini sorgulayan yedinci madde, giin i¢i degi-
siklik olmayanlar i¢in 0 puan olarak alinmaktadir. Toplam
GYA puani 0-52 arasinda degismekte olup 25 puan iizeri
gece yeme sendromu varligini gostermektedir (22). Tirkge
gecerlilik ve glivenirlik caligmasinda 4 alt maddesi belirlen-
mistir. Bunlar; gece yeme (5., 9., 10., 11, 12. ve 14. madde-
ler); aksam hiperfajisi (3. ve 4. maddeler), sabah istahsizlig1
(1., 2. ve 7. maddeler) ve duygu durum ve uyku bozuklugu-
dur (6. ve 8. maddeler).

Gece yeme anketinin orijinal ¢alismasindan hareketle,
anketin geneline yonelik giivenilirlik katsayilar1 hesaplan-
mustir. Anketin icerisinde yer alan maddelerin tamaminin
ayni aralikta olmamasi nedeniyle standardize Cronbach
Alfa katsayis1 baz alinmistir. Ek olarak likert tipli verilerde
Omega giivenilirlik katsayisina bakilmasi daha uygun oldu-
gu igin Omega katsayisi da hesaplanmistir (24, 25). Olgegin
standardize Cronbach alfa katsayis1 0,654 ve Omega katsa-
yis1 da 0,729 olarak bulunmustur.

Beslenme Aliskanliklar:

Salginda besin tiiketimlerindeki degisiklikler, 6gtin say1-
larindaki degisme, besin aligverisine yonelik degisiklikler,
viicut agirligr ve istah artisini iceren beslenme aligkanliklar:
degisimi anket formunda sorgulanmigtir.

Antropometrik Ol¢iimler

Bu ¢aligmada, bireylerin son tartimdaki viicut agirhig: (kg)
ve boy uzunlugu (cm) dl¢timleri, bireylerin beyanina dayali
olarak sorgulanmistir. Bu 6l¢iimlerden beden kiitle indek-
si (BKI) viicut agirhig (kg)/boy uzunlugu (m)? formiilii ile
hesaplanmugtir. Diinya Saglik Orgiitii” niin BKI degerlendir-
mesine gore < 18,50 kg/m?* zayif, 18,50-24,99 kg/m?: nor-
mal, 25,00- 29,99 kg/m?* hafif sisman, > 30,0 kg/m?* obez
olarak kabul edilmistir.

Caligma Izni ve Etik izin

Bu calismanin yirutilebilmesi icin Saglik Bakanligr’ ndan
Bilimsel Aragtirma izni ve Ondokuz Mayis Universitesi
Klinik Arastirmalar Etik Kurulu’ ndan 08.10.2020 tarih ve
OMU KAEK 2020/567 sayil1 etik izin alinmistir.

Verilerin Analizi

Calisma sonunda verilerin analizi i¢in IBM SPSS (Statis-
tical Package Program for Social Science) for Windows
21.0 programi kullanilmistir. Siirekli parametrik veriler,
ortalama (Ort) ve standart sapma (SS); siirekli parametrik
olmayan veriler ortanca (mininum-maksimum), kategorik
veriler say1 (n) ve yiizde (%) olarak verilmistir. Verilerin
normal dagilip dagilmadigina gruplardaki 6rneklem sayisi
<50 oldugunda Shapiro Wilk, > 50 oldugunda Kolmogo-
rov Smirnov testi ile bakilmistir. Parametrik ikili gruplarin
karsilagtirlmasinda bagimsiz érneklem t testi, parametrik
olmayan gruplarda Mann Whitney U testi kullanilmigtir.
Ayrica degiskenler arasinda Pearson korelasyon bakilmis-
tir. Bu ¢aligmada p< 0.05 istatistiksel olarak anlamli kabul
edilmistir.

BULGULAR

Bu ¢aligmada 217 (%86,5) kadin, 34 erkek (%13,5) toplam
251 katilimciya ulagilmistir. Bu ¢aligmada salgin doneminde
yetiskin bireylerin %15,1” inde gece yeme sendromu oldugu
belirlenmigtir. Caligmaya katilan bireylerin %13,5” i (n=34)
diizenli olarak ige gitmekte, geri kalan bireyler ise ¢calisma-
ma, evden calisma, salgin nedeni ile izin alma, is yerinde
dontsimli ¢aliyma durumundadir. Bireylerin tanimlayici
ozelliklerinin dagilimina gére GYA puanlarinin ortalamala-
rinin dagilimi Tablo 1’de verilmistir. Cinsiyet, egitim diizeyi
ve beden kiitle indeksine gore bireylerin GYA toplam puani
benzer iken bekar bireylerde yiiksek belirlenmistir.

Bireylerin salgin siiresince artan besin tiiketimlerine gore
GYA toplam ve alt madde puanlarinin dagilimi Tablo 2’de
verilmistir. Islenmis et @iriinii, ev yapimi hamur isi, sekerli
besinler, ambalajli tirtinler ve sekerli-gazli icecek titketimi-
ni artiran bireylerin toplam GYA puani yiiksektir (p<0.05).
Artan gekerli besin tiiketimi ayrica aksam hiperfajisi, sabah
istahsizlik ve duygu durum alt maddelerindeki yiiksek
puanla da iligkilidir. Ambalajli triinlerin artan tiiketimi,
gece yeme ve aksam hiperfajisi alt boyutundaki yiiksek
puanla iligkilidir.

Bireylerin 6giin sayisi, viicut agirhigi ve istah artis1 durumu-
na goére GYA puanlarinin dagilimi Tablo 3’de verilmistir.
Giinliik 6giin sayisy, viicut agirligi ve istahi artmig bireylerin
toplam GYA, gece yeme alt boyutu ve aksam hiperfajisi alt
boyutu puanlari yiiksek oldugu belirlenmistir (p<0.05).
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Tablo 1: Tanimlayict Ozelliklere Gore GYA Puanlar1 Dagilimi Bireylerin salginda besin aligverisine yonelik tutumlarina

GYA (n=251) gore Gece Yeme Anketi puanlarinin dagilimi Tablo 4’de

Orelliklor (%) OTHESS v verilmigtir. Besin harcamaya yonelik biitcesi degisenler,

Cinsiyet 0313 besin aligverigini telefonla veya on-line ve paket servisi ile

adin 217 (565) v yapan bireyler ile evde yeme siklig1 artan bireylerin toplam

’ = GYA puanlarn yiiksek belirlenmistir (p<0.05). Bireylerin

Erkek 34(13,5) 18,6276 Gece Yeme Anketi puani ve alt boyutlarinin BKI ile korelas-

Egitim diizeyi 0,075 yonu Tablo 5’de verilmistir. Toplam GYA ve alt boyutlar:
Lise 184 (73,3) 20,2%5,9 BKI ile iliskili degildir (p>0,05).

Universite ve tistii 67 (26,7) 18,7+6,0 TARTI SM A
Medeni durum <0,001

Bekar 201 (80,1) 20,7455 COVID-19 salgin, gesitli psikolojik ve gevresel faktorlerin

Evli 50 (19.9) 16.346.6 etkisi ile bireylerin beslenme aligkanliklarinda degisiklerin

BKI smflama 0315 oldugu bir dénem olup bireylerin gece yedikleri besini art-

Lot 2 68) 20570 tirmis (26) ve %34,5-%49,9 arasinda gece yeme aligkanlig

: — belirlenmistir (20,27). Salgin déneminde akademisyenler-

Normal 177 (70.5) 19,7259 de gece yeme sendromu %9 olarak belirlenmistir (18). Bu

Hafif sigman 40(159) 19,153 galismada, COVID-19 salgin1 déneminde yetiskin bireyler-

Obez 12 (4.8) 19,645.8 deki gece yeme aligkanliklar1 ve bunlar1 etkileyen faktérler

BKI: Beden kiitle indeksi, GYA: Gece Yeme Anketi degerlendirilmistir ve yetiskinlerin %15,1” inde gece yeme

sendromu belirlenmigtir.

Tablo 2: Besin Tiiketimindeki Artisa Gére GYA Puanlarinin Dagilimi

Besinler Total GYA Gece yeme Aksam hiperfajisi Sabah istahsizhlk ~ Duygu durum

Evet Hayir P Evet Hayrr p Evet Hayr p Evet Hayr p Evet Hayir p
Siit ve iiriinleri 20,0(8-34) 20,0(5-39) 0,960 4,0(0-18) 3(0-17) 0,546 4(0-8) 4(0-8) 0,076 6(1-10) 6(1-10) 0,646 3,0(0-8) 3(0-8) 0,330
Et 19,1453 20,6+ 6,5 0,040 3,0(0-15) 4(0-18) 0,056 4(0-8) 4(0-8) 0,286 5(1-10) 6(1-10) 0,023 3,0(0-8) 3(0-8) 0,499
Islenmis et firiinéi 22,0(11-34) 19,0(5-39) 0,002 5,0(1-14) 3(0-18) 0,016 4(1-8) 4(0-8) 0,013 6(1-10) 6(1-10) 0,477 4,0(0-8) 3(0-8) 0,061
Kurubaklagil 19,0(8-34) 20,0(5-39) 0,564 4,0(0-15) 3(0-18) 0,962 4(0-8) 4(0-8) 0,626 5(1-10) 6(1-10) 0,159 3,0(0-8) 3(0-8) 0,978

Cig-pismis sebze 19,4154  20,3£6,5 0,218 3,0(0-17) 4(0-18) 0,461 4(0-8) 4(0-8) 0,341 6(1-10) 6(1-9) 0,629 3,0(0-8) 3(0-8) 0,160
Sebze kizartmast  21,0(11-39) 19,0(5-37) 0,057 4,5(0-17) 3(0-18) 0,058 4(0-8) 4(0-8) 0,115 6(1-10) 6(1-10) 0,898 3,0(0-8) 3(0-8) 0,605
Meyve 19,0(8-39) 21,0(5-34) 0,065 3,0(0-17) 4(0-18) 0,161 4(0-8) 4(0-8) 0,846 6(1-10) 6(1-10) 0,295 3,0(0-8) 3(0-8) 0,299
Hamur isi(evde)  20,0(10-39) 19,0(5-34) 0,019 4,0(0-17) 3(0-18) 0,059 4(0-8) 4(0-8) 0,003 6(1-10) 6(1-10) 0,382 3,0(0-8) 3(0-8) 0,131
Sekerli besinler 21,0(11-37) 18,0(5-39) <0,001 4,0(0-18) 3(0-17) 0,009 4(1-8) 3(0-8) <0,001 6(1-10) 5(1-10) 0,023 4,0(1-8) 3(0-8) 0,009
Ambalajli éirtinler 20,0(10-39) 19,0(5-34) 0,003 4,0(0-17) 3(0-18) 0,009 4(0-8) 3(0-8) <0,001 6(1-10) 5(1-10) 0,068 3,5(0-8) 3(0-8) 0,242
Su 19,7451  19,9+6,9 0,889 3,0(0-15) 4(0-18) 0,544 4(0-8) 4(0-8) 0,172 6(1-10) 6(1-10) 0,385 3,0(0-8) 3(0-8) 0,581
Sekerli-gazli igecek 21,5(11-37) 19,0(5-39) <0,001 5,0(1-16) 3(0-18) 0,001 4(0-8) 4(0-8) 0,016 6(1-10) 6(1-10) 0,646 4,0(1-8) 3(0-8) 0,193

GYA: Gece Yeme Anketi, Parametrik gruplar igin Bagimsiz 6rneklem t testi, Parametrik olmayan gruplar i¢in Mann Whitney U testi uygulanmugtir.

Tablo 3: Ogiin Sayisi, Viicut Agirhg ve Istah Artigt Durumuna Gére GYA Puanlarinin Dagilimi

Total GYA Gece yeme Aksam hiperfajisi Sabah istahsizlik Duygu durum
Ozellikler Evet Hayir P Evet  Hayir P Evet Hayir P Evet  Hayir P Evet Hayir p
Ogiin sayis1artisn ~ 21,346,4 18,4452 <0,001 5(1-18) 3(0-14) <0,001 4(0-8) 3(0-8) <0,001 6(1-10) 6(1-10) 0,918 4(0-8) 3(0-8) 0,156
VA artis1 21(10-37) 19(5-39) 0,007 5(1-18) 3(1-17) 0,016 4(1-8) 3(0-8) <0,001 6(1-9) 6(1-10) 0,503 3(0-8) 3(0-8) 0,491
Istah artis1 20(8-39) 19(5-33) 0,002 4(1-18) 3(0-16) 0,020 4(0-8) 3(0-8) <0,001 6(1-10) 6(1-9) 0,166 3(0-8) 3(0-8) 0,308

GYA: Gece Yeme Anketi, VA: viicut agirhigr. Parametrik gruplar i¢in Bagimsiz rneklem t testi, Parametrik olmayan gruplar i¢cin Mann Whitney U
testi uygulanmustir.
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COVID-19 Salgini ve Gece Yeme Aliskanliklar:

Tablo 4: Besin Aligverisine Yonelik GYA Puanlarinin Dagilimi

Total GYA Gece yeme

Aksam hiperfajisi Sabah istahsizlik Duygu durum

Ozellikler Evet Hayir P Evet Hayir

P Evet Haywr P Evet Hayr P  Evet Hayrr P

Besin ambalajini temizleme 19,9454 19,7+7,5 0,955 4(0-18) 3(0-17) 0,602 4(0-8) 3,5(0-8) 0,060 6(1-10) 6(1-10) 0,897 3(0-8) 3(0-8) 0,791

Algverisi listesi yapmak

20(8-37) 20(5-39) 0,984 3(0-16) 4(0-18) 0,611 4(0-8)

4(0-8) 0,919 6(1-10) 6(1-10) 0,520 3(0-8) 4(0-8) 0,200

SKT kontroli

20(8-34) 20(5-39) 0,436 4(0-15) 3(0-18) 0,131 4(0-8)

4(0-8) 0,128 6(1-10) 6(1-10) 0,535 3(0-8) 3(0-8) 0,285

Besin biitgesi degismesi

20(8-39) 19(5-34) 0,022 4(0-17) 3(0-18) 0,006 4(0-8)

4(0-8) 0,045 6(1-10) 6(1-10) 0,341 3(0-8) 3(0-8) 0,412

Online veya telefonla gida
siparisi

20(8-37) 18(5-39) 0,003 4(1-16) 3(0-18) 0,009 4(0-8)

3(0-8) 0,027 6(1-10) 5(1-10) 0,160 3(0-8) 3(0-8) 0,324

Paket servis siparisi

22(10-39) 18(5-37) <0,001 5(1-17) 3(0-18) <0,001 4(1-8)

4(0-8) 0,002 6(1-10) 5(1-10) 0,004 4(0-8) 3(0-8) 0,053

Evde yeme siklik artist

20(8-39) 18(5-34) 0,026 4(0-17) 3(0-18) 0,191 4(0-8)

3(0-8) 0,011 6(1-10) 5(1-9) 0,232 3(0-8) 3(0-7) 0,228

GYA: Gece Yeme Anketi, SKT: Son kullanma tarihi, Parametrik gruplar i¢in Bagimsiz 6rneklem t testi, Parametrik olmayan gruplar i¢in Mann Whit-

ney U testi uygulanmustir.

Tablo 5: GYA ve alt boyutlarinin BK1 ile iligkisi

BKi
Ozellikler r p
Toplam GYA -0,046 0,471
Gece yeme -0,005 0,936
Aksam hiperfajisi -0,038 0,544
Sabah istahsizlig1 -0,078 0,221
Duygu durum 0,011 0,866

BKI: Beden kiitle indeksi, GYA: Gece Yeme Anketi.

Gece yeme sendromu olan bireylerde hafif sisman ve obe-
zite varlig1 literatiirde arastirilan bir konu olup bazi ¢alis-
malar bu iliskiyi destekler iken (23) iliskili olmadig1 da gos-
terilmistir (28). Diyetle alinan enerjinin biiyiik bolimiiniin
aksam yemegi ve saat 20.00" den sonra tiiketilmesi beden
kiitle indeksini artirmaktadir (29). Salgin 6ncesi donemde
de bilinen gece yeme sendromu ve obezite iliskisinin (30)
enerji alimlarinin arttig1 salgin déneminde de obezitenin
ortaya ¢ikmasinda etkili olabilecegini diisiintilmektedir.
COVID-19 salgimindan 6nceki dénemde obezitesi olan
kadin bireylerde yapilan ¢aligmada, bireylerin beden kiitle
indeksi degeri artisi, Gece Yeme Anketi puanlarindaki artig
ile iligkili gosterilmistir (21). Salgin déneminde yapilmis
bir baska calismada, gece yeme sendromu ile beden kiitle
indeksi arasinda pozitif iligki saptanmistir (31). Bu ¢alisma-
da beden kiitle indeksine gore bireylerin gece GYA puanlar1
farklilik gostermemektedir (p>0.05) ve bu durumun olasi
bir nedeni olarak ¢aligmaya katilan bireylerin biiyiik cogun-
lugunun (%70,5) normal viicut yapisinda olmasinin etkili
oldugu diistiniilmektedir.

Tiirkiye’de salgin déneminde sosyal izolasyonda olan yetis-
kin bireylerin %52,4’ tinde uyku diizeninin bozuldugu belir-
lenmistir (27). Salgin éncesi déneme kiyasla gece uykudan
uyanma ve geri uyuyama davraniglar1 anlaml olarak artis
gostermektedir (4,9). Uyku bozukluklarimin yasandigi ve

gece uyanma davranislarinin artis gosterdigi bu donem-
de bireylerin gece yeme davraniglarinin da artmasi olasi
bir durumdur. Salgin déneminde uyku bozukluklarinin
besin alimlar ile iligkisi gosterilmis ve uyku bozuklugu az
olan kisilerde sebze tiiketiminin arttig1, seker tiiketiminin
azaldig1 saptanmustir (32). Gece yeme sendromu yiiksek
olan bireylerde sebze-meyve tiiketimlerinin azaldig1 bunun
yaninda sekerli iceceklerin ve hazir-hizli tiketilen besinlerin
titketimlerinin arttig1 bilinmektedir (31). Bu ¢alismada Lent
ve ark., (31) caligmasina benzer sekilde salgin déneminde
ev yapimu hamur isi, sekerli besinler, ambalajli triinler ve
sekerli-gazli igecek tiiketimi artan bireylerde GYA puanlari
yiiksek belirlenmistir. Sekerli besinler, ambalajli tiriinler ve
sekerli-gazli icecek titketimindeki arti ayrica gece yeme ve
aksam hiperfajisi alt boyutlarindaki ytiksek puanlar ile ilig-
kilidir.

COVID-19 salgin1 bireylerde viicut agirlig1 ve istah artisi-
nin yaygin olarak goriildigii bir donemdir (33). Ayrica gece
yemek, artan viicut agirlig1 ve buna bagli obezite riski ile de
iligkilidir (31). Bu ¢alismada ise 6giin sayzsi, viicut agirligi ve
istahtaki artisin oldugu bireylerde Gece Yeme Anketi puan-
lar1 yiiksek saptanmuistir. Ancak bu ¢aligmadan farkli olarak
Akdevelioglu ve ark. gece yeme sendromunu diisiik uyku
kalitesi olan bireylerde yiiksek belirlemisler ve yine diisiik
uyku kalitesi olan bireylerin ana 6giin sayisinin diisiik oldu-
gunu gostermislerdir (34). Salgin déneminde bireylerin ev
dig1 tiketimleri azalmigtir (20). Bu ¢alisgmada besin aligveri-
sini telefonla veya online ve paket servisi ile yapan bireyler
ile evde yeme siklig1 artan bireylerin toplam GYA puanlari
yiiksek belirlenmistir. Bu ¢aligmada hangi besinlerin siparis
edildigi sorgulanmamis olsa da telefonla veya online ola-
rak siparis verilen yiyecekler genellikle tiiketimi kolay olan
hazir ve hizli besinlerdir. Bu besinleri tiiketen bireylerin
Gece Yeme Anketi puanlarinin yiiksek olmasi enerji igerik-
lerinin yiiksek ve bireylerin kolay atistirabilecegi besinler
oldugu seklinde yorumlanabilir.

Turk J Diab Obes 2023; 3: 249-255



Bu ¢alisma devam eden COVID-19 salgini esnasinda yapil-
digindan biiyiik 6rneklemlere ulasilamamistir ve bu neden-
le kisithiliklar icermektedir. Caligmaya katilan bireylere onli-
ne olarak ulagilmasi tek bir merkezde olmamalar1 ¢aligma-
nin diger bir kisithligidir. Bu ¢alismada bireylerin fiziksel
aktivite durumlar1 sorgulanmamasi ise bir diger kisitliliktir.
Calismada gece yeme aligkanliklariin degerlendirilmesin-
de gegerli bir dlgek kullanilmasi ise bu ¢aligmanin giiglii
yanidir.

Sonugta, elde ettigimiz veriler gece yeme aligkanliklar: olan
bireylerde enerji ierigi yogun hazir ve hizl tiiketilen besin-
lerin tiiketiminin arttigimi gostermektedir. Beslenme alis-
kanliklarinin bu yonde olmasi artan viicut agirlig: ile bir-
likte bagsta obezite olmak iizere kronik hastaliklarin gelisimi
i¢in risk olusturmaktadir. Bireylerin sosyal izolasyon done-
minde ortaya ¢ikan bu davranislarin saglik tizerine etkisi-
ni ortaya koyacak uzun siireli izlem caligmalarina ihtiyag
vardir. Gece yeme sendromunun énlenmesinde 6giinlerin
diizenlenmesi yoluyla besin alimlarimin giin icerisine dagi-
tilmasi ve duygusal yemeye yonelik psikolojik danismanlik
hizmetlerinin verilmesi 6nemlidir.
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ABSTRACT

Aim: Patients with type 1 diabetes mellitus (T1DM) are known to be more prone to vitamin D deficiency. Vitamin D studies in this
patient population have traditionally been performed using serum 250HD levels. However, vitamin D binding protein (VDBP) has
been less studied. This study aims to compare serum VDBP levels in TIDM with healthy controls. It also aims to investigate the factors
affecting VDBP levels such as disease duration, HbAlc, insulin dose, and age in diabetic subjects.

Material and Methods: A research study was conducted at Canakkale Onsekiz Mart University Health Practice and Research Hospital.
The study included 11-17 years old children with T1IDM and healthy controls. Serum VDBP and 250HD concentrations were compared
with appropriate statistical methods according to the normal distribution of relevant parameters. For the diabetic subjects, insulin doses
and duration of diabetes were recorded. Spearman’s correlation test was utilized to assess associations between continuous variables, and
regression analysis was employed to determine predictors of serum VDBP levels.

Results: The study enrolled 89 subjects, including 40 with diabetes. Serum 250HD levels were similar in the TIDM group and control
group (17.03 IQR:12.89-22.08) and (17.62 IQR:11.68-24.48), respectively (p=0.701). However, VDBP levels were significantly lower in
the T1DM group (335 ug/ml, IQR: 199.8-517.2 pug/ml) compared to the control group (471.2 pg/ml, IQR: 368.3-533.2 ug/ml) (p < 0.015).
In the entire group, only the presence of diabetes affected VDBP levels (B=87.236, SE=34.802, p=0.014). On the other hand, HbAlc,
duration of diabetes, and insulin dose had no influence on VDBP in the diabetes group.

Conclusion: Serum VDBP levels were significantly lower in TIDM patients but in this group, disease duration, insulin dose, and
metabolic control did not affect serum VDBP levels. Serum VDBP concentrations in T1IDM may be affected by other parameters rather
than metabolic parameters. Therefore, future studies should focus on addressing this knowledge gap.
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Tip 1 Diyabette Serum Vitamin D Baglayan Protein Diizeylerinin Arastirilmasi:
Glisemik Kontrol ve Hastalik Siiresinin Etkisi

oz
Amag: D vitamini eksikligi, Tip 1 diyabet mellitus (T1DM) hastalarinda yaygin olarak goriliir. Tip 1 DM ile D vitamini arasindaki iligki
geleneksel olarak serum 25-hidroksivitamin D (250HD) seviyeleri araciligiyla aragtirilmistir, ancak D Vitamini baglayict proteinin
(VDBP) rolii daha az incelenmistir. Bu ¢alismanin amaci TIDM'i hastalarda serum VDBP diizeylerini diyabetik olmayan kisilerle
karsilagtirmak ve hastalik siiresi, HbA1c, insiilin dozu ve yas gibi bu diizeyleri etkileyen faktorleri arastirmaktir.

Gereg ve Yontemler: Bu calisma Canakkale Onsekiz Mart Universitesi Saglik Uygulama ve Arastirma Hastanesi'nde gerceklestirildi.
Caligma popiilasyonu 11-17 yas arast TIDM c¢ocuklar1 ve saglikli kontrolleri icermektedir. Serum VDBP ve 250HD konsantrasyonlari,
ilgili parametreler normal dagilim durumuna goére uygun istatistiksel yontemlerle karsilastirildi. Diyabetli olgular i¢in, kullandig: insiilin
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dozlar1 ve diyabet stireleri 6grenildi. Siirekli degiskenler arasindaki iligkiler Spearman korelasyon testi ile, serum VDBP diizeylerinin
ongoriiciileri ise regresyon analizi ile degerlendirilmistir.

Bulgular: Caligmaya 40 T1DM hastasi ve toplam 89 katilimci dahil edildi. Serum 250HD diizeyleri T1DM grubunda (17,03 IQR:12,89-
22,08) ve kontrol grubunda (17,62 IQR:11,68-24,48) benzerdi (p=0,701). Ancak VDBP diizeyleri T1IDM grubunda (335 pg/ml, IQR:
199,8-517,2 pg/ml) kontrol grubuna (471,2 pg/ml, IQR: 368,3-533,2 ug/ml) kiyasla anlamli derecede diisiiktii (p <0,015). Tiim olgular
iceren kohortta yalnizca diyabetli olmak VDBP diizeylerinin tek anlamli belirleyicisidir (B=87.236, SE=34.802, p = 0.014). Ote yandan
diyabet grubu i¢cinde HbA ¢, diyabet siiresi ve insiilin dozu VDBP tizerine etkili birer faktor degildi.

Sonug: Calisma, T1DM hastalari ile kontroller arasinda serum 250HD diizeylerinde anlamli bir fark olmadigini gostermistir. Ancak
VDBP diizeylerinin T1DM kohortunda hastalik siiresi, insiilin dozu ve metabolik kontrolden bagimsiz belirgin diisiik oldugu goriildii.
Inceledigimiz parametreler disinda bagka faktorlerin arastirilacagi daha genis calismalar, TIDM'de VDBP degisimi ve bunun genel

saglik tizerine etkilerini daha ayrintili ortaya gikarabilir.

Anahtar Sozciikler: Vitamin D baglayan protein, Vitamin D, Tip1 diyabet, Adélesan

INTRODUCTION

Type 1 diabetes (TIDM) cases are more prone to vitamin
D deficiency (1, 2). Vitamin D deficiency has been reported
to be associated with cardiovascular diseases, cancer, and
autoimmune diseases, given that this deficiency becomes
more important in TIDM (3, 4). The mechanisms explain-
ing the relationship between T1DM, and vitamin D defi-
ciency are not clear.

Serum 250HD level is measured to estimate vitamin D sta-
tus. This parameter has a long half-life, easier measurement,
and stable serum levels. Up to 85% of circulating 250HD
is strongly bound to vitamin D binding protein (VDBP),
10-15% is weakly bound to albumin, and less than 1% cir-
culates in the free form in the blood (5). VDBP extends the
half-life of 250HD, which is highly lipophilic in serum,
allowing it to reach peripheral tissues and serve as a depot
for vitamin D. According to the free hormone hypothesis,
only hormones released from binding proteins can enter the
cell to show its biological effects (6, 7). A change in serum
VDBP level naturally affects serum 250HD level. This effect
is similar to the other transporters, such as sex hormone car-
rier globulin (SHBG) and thyroxine-binding protein, which
change the serum concentration of the hormone they carry

(8).

While serum 250HD measurement has been used in studies
investigating TIDM and vitamin D levels, VDBP has been
less focused on. In a few studies investigating the cause of low
vitamin D in T1DM, the focus was on VDBP levels lost in
the urine, and studies are showing that this loss affects serum
250HD levels as well as studies showing that there is no such
effect (9, 10). It is unclear how VDBP changes in TIDM and
its relationship with blood glucose regulation and diabe-
tes-related factors (disease duration, insulin dose amount).

The primary aim of this study is to investigate how serum
VDBP levels change in TIDM. The secondary aim is to
investigate diabetes-related parameters that affect serum
VDBP levels. The results obtained may provide new infor-
mation about the cause-and-effect relationship between
T1DM, 250HD, and VDBP.

MATERIALS and METHODS

This study was conducted at Canakkale Onsekiz Mart Uni-
versity Health Practice and Research Hospital, a tertiary
referral hospital in the Southern Marmara region of Tiirki-
ye. The study group consisted of children and adolescents
between the ages of 11-17 diagnosed with T1IDM who were
followed up in the Pediatric Endocrinology Clinic, and a
control group consisting of healthy individuals in the same
age group who applied to the General Pediatrics and Ado-
lescent Clinics. The study was conducted considering sea-
sonal effects on vitamin D levels, and all cases were included
in the study between September 2020 and November 2020.
Exclusion criteria included being outside the specified age
limits, having a disease other than diabetes, having systemic
health problems for the control group, and taking vitamin
D supplements in the last two months. Duration of diabetes
and insulin doses used by diabetes were recorded from the
patient follow-up file.

Anthropometric Measurements

Demographic information, height, weight, body mass
index, and puberty status of the participants were record-
ed. Growth curves specific to Turkish children were used as
height and weight percentiles reference. All measurements
were performed using the same method and by the same
person to ensure standardization.
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Laboratory Methods

The participants’ blood samples were collected from the
forearm vein between 7:30 and 9:30 a.m after 8 hours of
fasting. Calcium, phosphorus, creatinine, and ALP were
analyzed using calorimetric methods, and parathyroid hor-
mone (PTH) was analyzed using electrochemiluminescence
methods. For vitamin D level, 250HD competitive inhibi-
tion enzyme immunoassay technique, HPLC method for
Hb Alc, and ELISA method for VDBP (Elabscience, Hou-
ston, USA) were used.

Statistical Analysis

The data conformity to normal distribution was tested
with the Shapiro-Wilk test, the student t-test was used to
compare the normally distributed characteristics in diabe-
tes and control groups, and the Mann-Whitney U test was
used to compare the non-normally distributed characteris-
tics between the groups. Descriptive statistics of numerical
variables were given as mean and standard deviation or
median (interquartile range) values. Categorical data such
as gender and puberty of the study participants were pre-
sented as frequencies and percentages. The relationships
between numerical variables were tested with the Spearman
correlation coefficient. Univariate regression analyses were
initially conducted to evaluate factors potentially affecting
serum VDBP levels. The selection of relevant predictors was
based on factors demonstrated in the current literature to
influence VDBP levels. Variables with p<0.25 in univari-
ate analysis were considered for inclusion in multiple lin-
ear regression analysis. Statistical analyses were performed
using SPSS software version 24.0 for Windows. Data visu-
alization was generated using Python programming scripts
using Seaborn, Matplotlib, and Pandas libraries. P<0.05 was
considered statistically significant.

Sample Size

We calculated the sample size of our study to reach the
primary outcome. In the studies of Blanton and Thraikill,
a change in serum VDBP levels was observed in a certain
direction (10,11). From this, we determined that a one-
tailed test was appropriate for our analysis. Using G*Pow-
er software, we conducted a power analysis to achieve the
desired power of 0.80, with a medium expected effect size
(Cohen’s d=0.5) and an alpha level of 0.05. The calculated
sample size required to achieve this power was 51 subjects

per group.
RESULTS

The study included 89 patients, 40 of whom had TIDM. The
mean age was 12.04£3.29 years, 59.6% (n=>53) were female,
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and most were pubertal (68.5%). The mean BMI z-score was
0.27+£1.26. In the entire group, mean Hb Alc was 7.06+2.25,
serum 250HD was 18.02+7.74 ng/ml, and approximately
41.6% (n=37) had sufficient vitamin D levels (>20ng/ml).
The mean concentration of VDBP was 413.73+168.1 ug/ml
(Table 1).

Comparative Analysis Between Diabetes and Control
Groups

Gender distribution and pubertal status were similar
between T1DM and control groups (gender p=0.91, puber-
ty status p=0.76). Mean ages were 11.88+3.82 years for the
T1DM group and 12.18+2.83 years for the control group
with no significant difference (p=0.676). BMI z-scores were
also not significantly different between T1DM and control
groups (0.59+1.08 and 0.62+1.07, respectively) (p=0.91)
(Table 2).

Biochemically, serum 250HD levels were similar in the
T1DM group and control group [median: 17.03 (12.89-
22.08) and 17.62 (11.68-24.48), respectively] (p=0.701).
However, VDBP levels were significantly lower in the
T1DM group (median 335 pg/ml, IQR: 199.8- 517.2 ug/ml)
compared to the control group (median 471.2 ug/ml, IQR:
368.3 - 533.2 pug/ml, p<0.015). The chi-square test results
comparing vitamin D sufficiency between T1DM, and the
control group showed no significant difference (X*= 0.5,
p=0.401) (Table 2).

Table 1: Baseline characteristics and vitamin D status of the
study cohort.

Variables Values(n=89)
Gender (Female) n, (%) 53 (59.6)
Puberty status (pubertal) n, (%) 61 (68.5)
Group (Diabetes) n, (%) 40 (44.9)
Vitamin D sufficient (>20ng/ml) 37 (41.6)
Age (years) 12.04+3.29
Height z-score 0.09 (1.48)
Weight z-score 0.33 (1.59)
BMI z-score 0.22 (1.94)
HbAlc (%) 7.06£2.25

250HD (ng/ml)
PTH (pg/ml) 30.97 (18.67)

VDBP (ug/ml) 413.73+168.15

Values are presented as median (IQR) and mean+SD. IQR: Interquartile
range, SD: Standard deviation, PTH, Parathyroid hormone, VDBP:
Vitamin D-binding protein, 250HD: 25-hydroxyvitamin D, BMI: Body
mass index. Height, Weight, and BMI are presented as z-scores adjusted
for age and gender, calculated based on Turkish child growth standards.

17.03 (11.64)
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Investigation of Factors Affecting VDBP Levels in the
Entire Group and Diabetes Subgroup

Correlation analysis between HbAlc and VDBP levels in
the entire group was significant (r=-0.28, p=0.007). In the
diabetes and control subgroups, there was no significant
correlation between HbAlc and serum VDBP (r=-0.140,
p=0.37 and r=0.12, p=0.43, respectively) (Figure 1).

When investigating the factors affecting VDBP levels in the
entire cohort, univariate regression analysis was performed
for age, gender, BMI z-score, 250HD, and PTH, and none
of these predictors was found to be a significant predictor
of serum VDBP levels. However, the presence of diabetes

emerged as a significant predictor (B=87.236, SE=34.802,
p=0.014). This finding persisted with multiple linear regres-
sion analysis (B=87.918, SE=34.716, p=0.013) (Table 3).

In the subgroup analysis of individuals with diabetes, pos-
sible predictors such as age, gender, BMI z-score, serum
250HD, PTH, disease duration, HbAlc levels, and insulin
dose per kilogram were evaluated in the univariate analysis.
However, disease duration, 250HD, and PTH levels had
p-values below the 0.25 threshold, suggesting a potential
influence on VDBP levels. However, multiple linear regres-
sion analysis indicated that none of these factors, includ-
ing disease duration (B=14.743, SE=10.307, p=0.151),

Entire Group
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Control Group
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Figure 1. Correlation between Vitamin D Binding Protein (VDBP) and HbA1c across the entire cohort and separately within diabetes
and control groups. The correlation coefficient (r) and p-values indicate the strength and significance of the linear relationship in each

subgroup.

Table 2: Comparative analysis of demographics and biochemical markers between groups.

Variables Diabetes (n=40) Control (n =49) P
Gender (female) 21 (52.5%) 32 (60.4%) 0.157
Pubertal status (puberty) 13 (46.43%) 15 (53.57%) 0.514
Age (years) 11.88+3.82 12.18+2.83 0.676
Calcium (mg/dl) 9.84 (9.58-10.07) 9.63 (9.30-10.07) 0.097
Phosphorus (mg/dl) 4.17 (3.79-4.62) 4.44 (4.09-4.96) 0.049
Albumin (gr/dl) 4.58 (4.43-4.79) 4.79 (4.48-5.00) 0.086
ALP (IU/L) 248.50 (176.75-319.50) 155.00 (92.00-263.00) 0.002
Creatinine (mg/dl) 0.56 (0.48-0.66) 0.56 (0.47-0.64) 0.830
HbAlc (%) 9.00 (8.10-9.88) 5.20 (5.10-5.40) <0.001
PTH (pg/ml) 28.12 (23.27-36.73) 31.88 (25.27-44.58) 0.085
VDBP ug/ml 335.00 (199.78-517.90) 471.20 (368.30-533.20) 0.015
250HD (ng/ml) 17.03 (12.89-22.08) 17.62 (11.68-24.48) 0.701
Vitamin D sufficient 15 (37.5%) 22 (44.9%) 0.401

Values are presented as median (IQR) and mean+SD. IQR: Interquartile range, SD: Standard deviation, PTH, Parathyroid hormone, VDBP: Vitamin
D-binding protein, 250HD: 25-hydroxyvitamin D, BMI: Body mass index. Height, Weight, and BMI are presented as z-scores adjusted for age and
gender, calculated based on Turkish child growth standards. p < 0,05.
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Table 3: Univariate and multivariate linear regression analysis for serum VDBP levels in the entire group.

Univariate analysis

Multiple linear regression analysis

Variable B SE P-value B SE P
Age (years) 3.223 5.462 0.557 - -
Gender -36.613 36.313 0.316 - -
BMI z-score 16.011 14.172 0.242 16.578 13.752 0.231
Diabetes status (Group) 87.236 34.802 0.014 87.918 34.716 0.013
25(0OH)D (ng/ml) 0.294 2.329 0.9 . .
PTH (pg/ml) 0.856 1.166 0.465 - -

Dependent Variable: Serum VDBP ug/ml. Coeflicients (B) and Standard Errors (SE) are provided for each predictor variable. In the univariate analysis,
variables with a p-value < 0.25 were included in the subsequent multiple linear regression analysis. PTH: Parathyroid hormone, BMI: Body Mass Index,

VDBP: Vitamin D binding protein.

Table 4: Univariate and multiple linear regression analyses of factors influencing serum VDBP levels in the diabetes group.

Univariate analysis

Multiple linear regression analysis

Variable B SE P-value B SE P
Gender (female) -27.063 67.047 0.689 - -
Disease duration 13.850 10.214 0.183 14.743 10.307 0.151
Age (years) -1.800 8.896 0.848 - -
Total insulin dosage per kg 112.779 127.517 0.382 - -
BMI z-score -21.446 32.918 0.519 - -
HbAlc -17.7530 19.660 0.372 - -
250HD (ng/ml) -6.312 4913 0.207 -5.916 4.800 0.226
PTH (pg/ml) 3.363 2.548 0.195 3.607 2.500 0.158

Dependent Variable: Serum VDBP ug/ml. Coefficients (B) and Standard Errors (SE) are provided for each predictor variable. In the univariate analysis,
variables with a p-value <0.25 were included in the subsequent multiple linear regression analysis. PTH: Parathyroid hormone, BMI: Body Mass Index,

VDBP: Vitamin D binding protein.

250HD (B=-5.916, SE=4.800, p=0.226), and PTH (B=3.607,
SE=2.500, p=0.158), were significant predictors of serum
VDBP levels (Table 4).

DISCUSSION

In this study, serum VDBP levels were found to be signifi-
cantly lower in TIDM cases, but serum 250HD levels did
not differ between groups. The presence of diabetes was the
only factor affecting serum VDBP levels in the entire group.
However, in the TIDM subgroup, HbAlc, diabetes dura-
tion, and insulin dose were not effective factors on VDBP
levels. These findings suggest that diabetes may influence
VDBP metabolism or distribution through mechanisms
that are not directly related to metabolic control.

Many studies report that 250HD levels are lower and vita-
min D deficiency is higher in TIDM. However, we did not
find any difference between the groups. This unexpected
result is in line with some studies in the literature (12). Kim
et al. reported that the high prevalence of vitamin D defi-
ciency may have masked the emergence of a difference in

Turk J Diab Obes 2023; 3: 256-262

the cohort in which they examined diabetic patients without
microalbuminuria (9). Similar results were also obtained in
the study by Medina et al. (13). These differences in results
may be due to ethnic differences in the cohorts, laborato-
ry measurement methods, and differences in the distri-
bution of genetic determinants for vitamin D (GC, VDR,
etc.). However, in line with Kim et al.’s interpretation, we
think that in our study, the expected difference between the
groups did not emerge due to the geography where vitamin
D deficiency is common.

In a cohort including 203 T1DM and 153 controls, serum
VDBP levels were ~10% lower in TIDM cases in the Blan-
ton et al. study (11). A similar result was found by Thraikill
et al., who attributed this change to increased VDBP loss
with urine (10). Choe Y et al. found lower levels of 250HD
and VDBP in T1DM patients (14). Despite these studies,
information on VDBP change in T1DM is contradictory.
Cave et al. observed a positive correlation between TIDM
and VDBP in a survey including T1DM in an African popu-
lation (15). The researchers discussed whether the increase
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in VDBP was causal or a result of TIDM. In the study by
Kim et al., 250HD and serum VDBP did not differ in the
T1DM group (9).

Notably, the risk factor affecting VDBP level in the whole
study group was diabetes status. However, multivariant
regression analysis performed in the diabetes group showed
that the factors affecting VDBP level were not HbAlc,
duration of diabetes, or insulin dose used. This suggests
that unmeasured factors caused by diabetes independent of
blood glucose control may affect VDBP. These factors may
be due to inflammation, renal excretion, and differences in
hepatic synthesis processes.

A negative relationship between VDBP and insulin has
been reported (16, 17). Therefore, the effect of insulin doses
on VDBP levels and vitamin D levels is of interest. In the
study of Tung et al., 100 children with diabetes were exam-
ined. They reported an inverse correlation between daily
insulin dose and vitamin D levels (18). Bae et al. said that
vitamin D deficiency and insufficiency were high in type
1 DM patients, but this was not associated with diabetes
duration, HbAlc, and daily insulin dose (1). In the study by
Setayesh et al., no correlation was observed between insu-
lin and 250HD, but a negative correlation between VDBP
and insulin was noted (17). In light of these studies, anoth-
er possible factor affecting VDBP levels may be the insulin
doses used. However, in our study, daily insulin doses were
not correlated with VDBP.

Blanton et. al found serum VDBP levels to be lowest in
T1DM cases and highest in healthy controls. Interestingly,
moderately low VDBP was found in first-degree healthy rel-
atives of T1DM cases. (11). In addition, VDBP levels were
not related to HbAlc, diabetes duration, or age in the dia-
betes group. As a result, it shows that genetic determinants
have a significant effect on serum VDBP level in T1DM,
beyond metabolic variations and blood glucose control.
GC gene, which encoded VDBP, polymorphisms have been
reported to affect serum VDBP and serum 250HD levels
(8). Especially in the GC2 phenotype, which is associated
with minor allele change in rs4588 (19), VDBP levels tend
to be approximately 10% lower (5).

We do not know the disruption of these polymorphisms in
our cohort, given that we cannot exclude the effect of the
GC polymorphisms. Another possible mechanism is renal
excretion of VDBP, an albumin-like protein. VDBP is cor-
related with proteinuria in diabetic patients with nephrop-
athy (20). However, the effect of this excretion on serum
VDBP levels is not clear (8). Kim et al. reported that VDBP
excretion did not affect serum levels in patients with-
out albuminuria in T1DM, but the cohort was small (9).

Thrailkill et al. emphasized that urinary VDBP excretion
may affect serum VDBP (10). VDBP passes to glomerular
filtrate and is reabsorbed from the apical surface via mega-
lin. Disruptions in this reuptake process have been shown to
cause decreases in serum VDBP and serum 250HD. How-
ever, the fact that urinary VDBP levels were not measured
in our study prevents us from excluding this possible cause.

Limitations and Future Studies

Some limitations are taken into account when concluding
this study’s results. First of all, the sample size may limit
the generalizability of the obtained results. However, when
evaluated together with the few studies in the literature,
it provides results reflecting VDBP changes in TIDM. A
notable constraint was the limited time frame for patient
recruitment, which directly impacted our sample size and
affected the power of the study. We opted to adhere to this
limited time to homogenize the effects of sunlight exposure
on vitamin D levels. Our other limitation is that dietary fac-
tors were not determined. In addition, failure to examine
GC polymorphism distribution and urine VDBP excretion
resulted in limitations in understanding the mechanisms
behind our results.

Future studies are needed with a larger cohort, examining
VDBP excretions, GC polymorphism distribution, and die-
tary factors. These studies will provide valuable information
about the cause-and-effect relationship between diabetes
and vitamin D.

CONCLUSION

In conclusion, this study shows that serum VDBP levels
are considerably lower in the TIDM cohort. It seems that
serum 250HD, glycemic control, disease duration, and
insulin doses do not affect the change in serum VDBP levels
in diabetic patients. Other factors beyond these may affect
VDBP. Large-scale studies investigating the cause-and-ef-
fect relationship of the difference in serum VDBP in dia-
betes may pave the way for newer approaches to managing
vitamin D homeostasis.
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ABSTRACT

The main aim of obesity management is to improve health. Weight loss of 5-10% or more provides improvement in obesity and obesity-
related comorbid diseases (Type 2 diabetes mellitus, hypertension, dyslipidemia, fatty liver disease, etc.) as well as an increase in quality
of life. As with all chronic diseases, obesity management requires a multidisciplinary approach. Individual treatment should be targeted.
Obesity treatment consists of lifestyle changes, medical treatment, and bariatric surgery. Until today, many drugs have worked with
the aspect of appetite reduction and energy expenditure through the nervous system. However, many drugs have been withdrawn
due to safety concerns. In recent years, drugs with gut-based incretin mechanisms of action have attracted considerable interest.
The first approved glucagon-like peptide-1 receptor agonist (GLP-1) analog liraglutide is promising. As a new treatment, the GLP-1
analog semaglutide 2.4 mg weekly is approved for the treatment of obesity. Another new treatment, tirzepatide, the first dual GLP-1/
glucagon-like peptide-1 receptor agonist (GIP) analog, has achieved up to 20% weight loss in obese patients and has also shown positive
cardiovascular outcomes. Although promising, there is no comparative study of new effective obesity drugs with bariatric surgery,
which is currently known as the most effective method, with weight loss up to 25%. Today, as the pathophysiogenesis of obesity is better
understood, newer, safer molecules will continue to emerge. In this review, current information about the current and future medical
treatments for obesity will be discussed.

Keywords: Obesity, Treatment, Pharmacotherapy

Obezitede Medikal Tedavi

oz

Obezite yonetiminin temel amaci saglig1 iyilestirmektir. %5-10 ve daha fazla kilo kayb1 obezite ve obezite ile iligkili komorbid hastaliklarla
(Tip 2 Diyabetes Mellitus, hipertansiyon, dislipidemi, yagli karaciger hastalig1 vb.) iyilesme sagladigi gibi yasam kalitesinde de artis saglar.
Tium kronik hastaliklarda oldugu gibi obezite yonetimi multidisipliner yaklasim gerektirir. Bireysel tedavi hedeflenmelidir. Obezite
tedavisi yasam tarzi degisiklikleri, medikal tedavi ve bariyatrik cerrahiden olusur. Giiniimiize kadar pek ¢ok ilag sinir sistemi tizerinden
istah azaltma ve enerji harcanmasi yoni ile ¢alismigtir. Fakat bir¢ok ila¢ giivenlik endisesi ile geri ¢ekilmistir. Son yillarda bagirsak
temelli inkretin etki mekanizmalari olan ilaglar oldukea ilgi gekmektedir ve umut vaat etmektedir. Bu ilaglardan ilk onaylanan glucagon-
like peptide-1 receptor agonist (GLP-1) analogu liraglutidedir. Yeni tedavi olarak GLP-1 analogu semaglutide 2,4 mg haftalik olarak
obezite tedavisinde onaylanmistir. Bir yeni tedavi daha olan ilk dual GLP-1/ glucagon-like peptide-1 receptor agonist (GIP) analogu olan
tirzepatide obez hastalarda %20’ye varan kilo kaybi saglamistir ayrica kardiovaskiiler sonuglar: da olumludur. Yeni ¢ikan her ne kadar
umut vaat etsede su anda en etkili yontem olarak bilinen %25’ lere varan kilo kaybina ulagilan bariatrik cerrahi ile yeni ¢ikan etkili obezite
ilaglarin kargilastirmali ¢aligmas: yoktur. Gliniimiizde obezitenin fizyopatogenezi daha iyi anlagildik¢a daha yeni, giivenli molekiiller
ortaya ¢ikmaya devam edecektir. Bu derlemede obezitenin halen kullanilmakta ve gelecekte kullanilacak olan medikal tedaviler ile ilgili
giincel bilgi verilecektir.
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INTRODUCTION

Obesity is a complex and multifactorial disease. It causes
many health problems including cardiovascular diseases,
hypertension (HT), hyperlipidemia (HL), cerebrovascular
disease, cancer, obstructive sleep apnea syndrome, non-al-
coholic fatty liver disease, gastroesophageal reflux, biliary
tract disease, polycystic ovary syndrome, infertility, osteo-
arthrosis and depression, especially type 2 diabetes (T2DM)
and prediabetes (1). The World Health Organization
(WHO) has reported that obesity will be the most impor-
tant health problem of the 21* century. In our country, the
prevalence of obesity is increasing in both adults and chil-
dren and adolescents. Therefore, obesity is now recognized
as a chronic, recurrent, metabolic disease that has reached
epidemic proportions and needs to be treated (2). As with all
chronic diseases, obesity management requires a multidisci-
plinary approach. Individual treatment should be targeted.
Obesity treatment consists of life style changes (LSC),
medical treatment, and bariatric surgery. Until today, many
drugs have worked with the aspect of appetite reduction and
energy expenditure through the nervous system. However,
many drugs have been withdrawn due to safety concerns.
For example: Sibutramine was withdrawn due to increased
cardiovascular events, rimonabant due to psychiatric side
effects, and finally lorcaserin due to cancer risk. In recent
years, drugs with gut-based incretin mechanisms of action
have attracted considerable interest. It is promising. Today,
as the pathophysiogenesis of obesity is better understood,
newer, safer molecules will continue to emerge. In this
review, current information about the current and future
medical treatments for obesity will be given.

Benefits of Weight Loss in Obesity

Weight loss or body weight loss and its maintenance is very
important as it reduces obesity and obesity-related health
problems in both the short and long term. However, it also
has economic benefits as it reduces health-related expendi-
tures. The basic logic of weight loss is to create a negative
energy balance with a calorie-restricted diet and increased
physical activity (3). Obesity treatment has favorable effects
on blood glucose and blood pressure regulation, improve-
ment of lipid profile, and the course of diseases such as
cancer, gout, osteoarthritis, and depression. Self-confi-
dence, well-being, and quality of life of individuals increase
as a result of successful weight loss (4).

Obesity Treatment Overview

Treatment of obesity is analyzed under 3 main headings
LSC, medical treatment, and bariatric surgery. Unfortu-
nately, it is very difficult to achieve a weight loss of at least
5% of the initial weight, which is accepted as a success crite-
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rion in obesity treatment, only with lifestyle changes (5).
Bariatric surgery, which provides weight loss up to 15% of
the initial weight, is indicated for patients with a body mass
index (BMI) of 40 and above (grade 3) or grade 2 obese
patients with comorbidities. For intermediate grade 1 and
overweight patients with additional co-morbidities, the
combination of LSC and medical treatment is quite appro-
priate in this patient group. In the process of obesity treat-
ment, only numerical weight loss and BMI should not be
focused (5). In the follow-up of the obese individual, factors
such as waist circumference, neck circumference, waist-hip
ratio (especially in women), body distribution (dual-en-
ergy X-ray absorptiometry, bioelectrical impedance anal-
ysis, etc.), fat loss, and muscle ratio should be evaluated.
The obesity treatment should be individualized, feasible,
sustainable, and realistic. Weight loss of 5-10% of the initial
weight in 6 months is considered successful weight loss.
More weight loss can be targeted in individuals with grade
2-3 obesity with a BMI > 35 kg/m? (1).

To Whom Should Medical Treatment be Applied in
Obesity?

Pharmacological treatment should be considered only one
part of a very broad obesity management. Pharmacological
treatment added to LSC improves obesity-related health
problems and quality of life. The indications and contrain-
dications of the drug must be followed in the choice of drug
treatment. Currently, pharmacological treatment should be
considered in patients with a BMI > 30 kg/m? or a BMI >
27 kg/m? with at least one comorbid obesity-related disease
(T2DM, HT, etc.). The efficacy of pharmacotherapy should
be evaluated after 3 months. If the patient has lost more
than 5% of the initial weight (3% for those with T2DM),
treatment is considered successful and should be contin-
ued (1). Determination of the fat ratio in the distribution
of waist circumference and/or body composition can be
used as an alternative, it is more realistic and is a better
indicator in the evaluation of treatment success. If there is
no response to treatment, the same treatment should not be
continued and alternative methods should be considered.
Today, pharmacological treatment options are very diverse
all over the world (6).

Pharmacological Agents Used in Obesity Treatment

Lorcaserin

Approved in 2012 by the FDA, lorcaserin was the most
prescribed weight-loss agent until early 2020. However, the
European Medical Agency (EMA) did not approve this drug
due to possible valvulopathy, suicide attempt, and cancer
risk. Lorcaserin is a serotonin receptor agonist. Serotonin
receptor agonists decrease appetite by stimulating propi-



Medical Treatment in Obesity

omelanocortin (POMC) receptors in the arcuate nucleus of
the hypothalamus and consequently decrease food intake
(7). Lorcaserin, unlike other serotonin receptor agonists,
shows an anorectic effect without pulmonary hypertension
and valvulopathy because it is more specific for 5-hydroxy-
tryptamine 2¢ (5-HT2c) (8). Until 2009, lorcaserine was not
approved by the FDA due to the risk of an increase in some
tumors in rats (9). In a later clinical study with 2400 partic-
ipants treated with lorcaserine, concerns were raised about
the risk of cancer in 1 year despite significant weight loss.
Subsequently, in 2020, the FDA emphasized the cancer risk
and cancer-related mortality with lorcaserin. Shortly there-
after, lorcaserin was withdrawn from the market (10).

Phentermine-topiramate

Phentermine-topiramate (PHEN -TPM) combination has
been approved as an oral medical treatment in the USA, but
has not been approved in Europe due to long-term cardio-
vascular concerns (11). PHEN is a sympathomimetic agent,
that suppresses appetite via the central nervous system, but
its long-term effects on weight management are still uncer-
tain. TPM is an anticonvulsant. It increases the appetite
suppressant effects of PHEN. With PHEN-TPM extend-
ed-release (ER) combination treatment, a weight loss of
10.9% was observed in 1.6% of the diet placebo arm applied
to create a 500 kcal deficit in individuals without diabetes,
while 32.3% of the other group had a weight loss of more
than 15% (12). Similar results were reported in the 2-year
follow-up of PHEN-TPM (13). The most common side
effects of PHEN-TPM are paresthesia, upper respiratory
tract infection, constipation, insomnia, taste change, dry
mouth, headache, insomnia, anxiety, and depression. It is
teratogenic in pregnancy because it causes cleft palate- cleft
lip anomaly in the fetus (12).

Naltrexone-bupropion (NB)

Naltrexone is an opioid receptor antagonist, approved for
the treatment of opioid dependence and alcohol. Bupropion
is a dopamine and norepinephrine reuptake inhibitor. It is
used for depression and smoking cessation (14). Although
the mechanism of NB combination is not fully understood,
it increases satiety, decreases appetite, and increases energy
expenditure via hypothalamus-mesolimbic dopamine path-
ways. NB combination given with a 500 kcal deficient diet
resulted in a weight loss of 0.9% in the control group and
6.3% in the other group in patients without diabetes (15).
In another study, the rate of weight loss of more than 10%
was 28.3% in the group given NB treatment (16). The most
common side effects are nausea, headache, constipation,
dry mouth, and anxiety. Larger cardiovascular safety studies
are needed for this drug like PHEN-TPM.

Currently Used Obesity Drugs
Orlistat

Orlistat (120 -60 mg) is the longest-used anti-obesity drug
approved by the FDA and EMA in 1999. It can be prescribed
over 12 years of age. Orlistat is taken with a meal and a
maximum 1 hour after a meal. Although the ideal daily dose
is 3x1, if the meal is skipped or a lean meal is eaten, that dose
is skipped. Since it will change the absorption of the drugs
used by the patient, care should be taken in their concom-
itant use (warfarin, antiepileptics, levothyroxine, cyclo-
sporine, etc.). Orlistat does not affect the central nervous
system. Its mechanism of action is a gastric and pancreatic
lipase inhibitor, inhibits the hydrolysis of triglycerides and
prevents the absorption of free fatty acids. In this way, it
decreases calorie intake without any effect on appetite (17).
Considering its mechanism of action, orlistat is more suit-
able for individuals who are overweight and consume fatty
foods. There is insufficient evidence on its use after bariatric
surgery and data on its use over the age of 65 are limited.
The advantages of the drug are that it is not systemic,
compatible with combination therapies, and can be used
in patients with a history of alcohol and substance addic-
tion. Orlistat is a generally well-tolerated drug. Side effects
are generally associated with the gastrointestinal tract (oily
stools, gas, flatulence, bloating, diarrhea, etc.). Supplements
containing fiber such as psyllium can be used to reduce
these side effects. Since orlistat reduces fat absorption, vita-
mins A, D, K, and E should be used as supplements as there
may be a deficiency of fat-soluble vitamins in long-term use.
In the largest randomized controlled trial of orlistat called
XENDOS (n=3305), orlistat led to a mean weight loss of
2.4% in 4 years of use. More importantly, the risk of T2DM
decreased by 9% in the group using orlistat (18,19). Orlistat
improves lipid profile by decreasing intestinal fat absorp-
tion and increasing insulin sensitivity. In the same study,
91% of the patients experienced at least one of the side
effects of the drug and 8% stopped the drug for this reason.
A problem with orlistat is whether these fatty acids, which
are not absorbed, have a malignant effect on the colon.
Although premalignant lesions, apoptosis-resistant lesions,
and neoplasia have been found in animal studies (20), no
association was found between orlistat administration and
colorectal cancer in a study conducted with a very large
cohort (n = 33,625 with orlistat; 160,374 with placebo) (21).

Current Obesity Drugs Based on Intestinal Hormones
GLP-1 Receptor Agonists
Liraglutide

Liraglutide (Victoza®) was approved for the treatment of
T2DM in 2010 as 1.8 mg/day subcutaneously (SC) and
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later liraglutide (Saxenda®) 3.0 mg/day by the FDA in 2014
and by the EMA in 2015 for obesity. In 2021, it was also
approved over 12 years of age (22). Glucagon-like peptide
1 (GLP -1) is an incretin hormone secreted from the
vagal nucleus of the distal ileum and proximal colon and
solitary tract. It regulates blood sugar by increasing insu-
lin and decreasing glucagon from pancreatic beta cells in
a glucose-dependent manner. It slows down the gastric
emptying rate, provides a feeling of postprandial satiety and
swelling, gives a feeling of satiety and satiety through the
limbic and cortex in the hypothalamus, and reduces food
consumption by reducing appetite (23). Unlike endogenous
GLP-1 (half-life of a few minutes), it remains more stable
in plasma and is long-acting because it binds strongly to
plasma proteins and is resistant to metabolism by dipeptidyl
peptidase (DPP)-IV enzyme. The most common side effects
of liraglutide are nausea, vomiting, diarrhea, constipation,
and dyspepsia. Dose titration should be done to reduce
these side effects. These side effects usually start within 4-8
weeks. In addition, gallbladder and biliary tract diseases are
more common. Starting from the lowest dose of 0.6 mg,
the dose should be increased weekly, eventually up to 3 mg.
Although these side effects are tolerated over time, accord-
ing to a meta-analysis, liraglutide is the most frequently
discontinued anti-obesity drug due to side effects (13%),
with the NB combination in second place (12%) (24). When
liraglutide was first introduced, one of the most worrying
side effects was acute pancreatitis. However, it has been
observed that this concern was unnecessary in time. There-
fore, amylase lipase monitoring is unnecessary in patients
using this drug. However, it should be requested in patients
with symptoms of acute pancreatitis (25). In animals, lira-
glutide has been found to cause proliferation in thyroid C
cells. However, although this was not found in humans,
liraglutide is contraindicated in patients with medullary
thyroid cancer and multiple endocrine neoplasia (family
history is also sufficient) (26). Liraglutide can be used safely
in neuropsychiatric patients (27). The efficacy and safety of
the drug have been demonstrated in randomized controlled
clinical trials. The “SCALE” clinical trial program included
4 separate studies, SCALE obesity and prediabetes, SCALE
diabetes, SCALE maintenance, and SCALE sleep apnea
syndrome, and a total of 5700 patients worldwide were
included in the studies. (28, 29, 30) In the SCALE studies,
the average rate of weight loss achieved with liraglutide
ranged between 5.7-8%. In the SCALE obesity and predia-
betes study, in which a total of 3731 patients were enrolled
and approximately 60% of the participants had prediabetes,
the rate of weight loss of over 5% in the group using 3 mg
liraglutide daily (in addition to LSC and exercise) was 63.2%
in the liraglutide-treated group and 27.1% in the placebo
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group. At the end of the study, the incidence of prediabetes
was lower in the liraglutide group compared to placebo, and
fewer patients developed T2DM. The rate of progression to
overt diabetes was 1.8% in the liraglutide-treated group and
6.2% in the placebo group. In the SCALE diabetes study, 3
mg/day liraglutide was shown to be beneficial not only in
glycemic control but also in terms of weight loss in obese
diabetic patients. Therefore, 3 mg liraglutide is a drug that
should be preferred primarily in obesity pharmacotherapy
in overweight and obese patients with T2DM. In the SCALE
maintenance study, the rate of maintaining weight lost
after 1 year in the liraglutide group was 12.2%, while this
rate was 6.2% in the placebo group (29). Another impor-
tant study with liraglutide was the LEADER study, which
showed that liraglutide at a dose of 1.8 mg reduced cardio-
vascular events in T2DM patients during a 5-year follow-up
(31). In 24-week chronic heart failure (CHF) patients (left
ventricular ejection fraction <45% n=241) with or with-
out diabetes, 1.8 mg liraglutide daily did not improve left
ventricular systolic function. Therefore, cardiac safety
concerns have been raised in this population (32). However,
in the subanalysis of the study (n=1667 patients with T2DM
and CHF New York Heart Association (NYHA) functional
Class I-III), there was no increase in hospitalization rates
compared with patients without heart failure (33). These
findings suggest that liraglutide 1.8 mg is safe in patients
with T2DM and CHF. Studies are available for its use after
bariatric surgery and it can also be used in patients with a
history of alcohol and substance abuse. For patients over
65 years of age, data is limited, and it is disadvantageous
as it requires injection. It has been shown that liraglutide
treatment is beneficial in patients with obesity caused by
MC4R mutation. However, liraglutide is not approved for
this indication (34).

Semaglutide

Semaglutide is a long-acting GLP-1 analog similar to lira-
glutide. 1 mg once weekly SC dose was approved for T2DM
in the USA in 2017 and in Europe in 2018. Later, the oral
form of the maximum dose of 14 mg was approved in the
USA in 2019 and in Europe in 2020 for the treatment of
T2DM. A phase 3 study of oral semaglutide treatment in
non-diabetic obese patients - OASIS - is ongoing. The 2.4
mg SC form used once a week is approved for the treatment
of obesity (35). FDA has approved for over 12 years of age
(Ozempic®). Semaglutide reduces appetite, gives a feeling
of satiety, controls eating behavior, and decreases food
consumption, as well as controls blood glucose through
similar mechanisms to liraglutide. It also decreases gastric
emptying rate. Semaglutide exerts these effects via the GLP-1
pathway and by regulating food intake and preference via
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the central nervous system (35). STEP studies have been
conducted in overweight and obese patients with semaglu-
tide given 2.4 mg SC weekly. 8 are international (STEP 1-5,
STEP 8, STEP 9, 10), 3 are regional (STEP 6, STEP 7, STEP
11) and 6 have been published so far. STEP-1 (36) (large
pivotal study) with weight loss, STEP-2 (37) with weight
loss in T2DM patients, STEP-3 (38) weight loss with inten-
sive behavioral therapy, STEP-4 (39) status of weight loss
after the end of semaglutide treatment, STEP-5 (40) 2-year
maintenance status of weight loss, STEP-8 (41) liraglutide
versus semaglutide breakeven comparison. STEP -TEENS-
STEP young (42) in adolescents, STEP-HFpEF in patients
with heart failure and obesity (43), and STEP-HFpEF-DM
in patients with both heart failure, obesity, and T2DM (44),
where the weekly high dose of 7.2 mg (SELECT) is ongoing.
Summaries of the studies are given in Table 1. In a clinical
study conducted in non-diabetic patients, 2.4 mg semaglu-
tide and 500 kcal/day of a deficit diet were given followed
by 2.4% weight loss in the placebo group and 14.9% weight
loss in the treated group at the end of 56 weeks. The rate of
those with 15% weight loss compared to baseline weight was
50.5%, while the rate of those who achieved 20% weight loss
was 32%(36). 20% weight loss is a rate almost achieved by
bariatric surgery. While almost one-third of the participants
reached this rate with semaglutide, the rate of reaching this
target in the control group was only 1% (36). In another
study, in 2.4 mg semaglutide treatment supported with low
calories, the rate of weight loss in the first 8 weeks of 68
weeks of treatment was 5.7% in the placebo group and 16%
in the treatment group (38). Weight loss plateaued after
60 weeks, provided that the program was followed (40).
However, weight gain gradually started to be regained. This
led to the idea of continuing the treatment (45). In a study
conducted in patients with T2DM, weight loss after weekly

Table 1: STEP Clinical Program

2.4 and 1 mg semaglutide administration was 9.6% and
7%, respectively. In the Placebo group, this rate was 3.4%.
In this study, the decrease in HbAlc was 1.5%, 1%, and
0.4%, respectively. Finally, in a head-to-head comparison
with liraglutide given daily, weekly 2.4 mg semaglutide was
superior (41). The most common side effects observed with
semaglutide are mild gastrointestinal side effects including
nausea and vomiting (37). The rate of discontinuation of
treatment due to side effects is between 3-7%. The initial
starting dose of semaglutide is 0.25 mg and is increased
weekly until the final dose of 2.4 mg. In this way, side effects
can be reduced by dose titration. The rate of pancreatitis
related to semaglutide was 0.2% in the STEP-1 study (36).
Semaglutide contraindications are similar to liraglutide
(46). As aresult, obesity drugs approved until 2021 (PHEN-
TPM, NB, orlistat, and liraglutide) provide approximately
5-10% weight loss with LSC, while semaglutide, used as 2.4
mg SC weekly, approved in 2021, provides approximately
14.9-17.4% weight loss in patients without diabetes with
LSC. It is the most potent of the available obesity drugs,
almost 2 times as much as other drugs (36). In other words,
the weekly semaglutide dose of 2.4 mg SC is very effective
and safe in overweight and obese patients. It also improves
quality of life and improves cardiometabolic problems.
Gut hormones-dual agonists and triple agonists Despite
the effective weight loss of GLP-1 analogs, especially sema-
glutide, there is still a considerable difference between the
weight lost with current treatments and bariatric surgery.
One of the reasons for this is that not only GLP-1 but also
other gut hormones such as glucose-dependent insulino-
tropic peptide (GIP), glucagon, amylin, and peptide YY
increase the effects of GLP-1 in the postoperative period
after bariatric surgery, resulting in additional weight loss
and improving metabolic results (47).

.. Cases Mean Weight Loss Relative to
Clinical Treatment a :
Study -Number Comparison Basal Weight (compared to
Program Week .
(n) semaglutide 2.4 mg vs.
Step 1 Weight Loss 1961 68 Placebo -149vs.-2.4
Step 2 Weight loss in T2DM 1210 68 Semaglutide 1 mg vs placebo -9,6 vs =7 vs -3,4
Intensive Behavioural
Step 3 Treatment and Weight Loss 611 68 Placebo -16.0 vs -5,7
Weight loss with Semaglutide 2.4 mg 20 weeks
Step 4 maintenance 903 68 followed by 48 weeks with placebo 7IVE+6.9
Step 5 Long-term weight loss 304 104 Placebo -15,2vs -2,6
Step 6 East Asia 401 68 Semaglutide 1.7 mg with placebo -13,2vs -9,6 vs -2,1
Step 8 Breakeven with Liraglutide 338 68 Liraglutide 3 mg with -15,8 vs -6,4
Step Teens Weight loss in adolescents 201 68 Placebo
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Tirzepatide

Tirzepatide is the first dual co-agonist (GLP-1/GIP recep-
tors). With this combination, the effect of GLP-1 is increased
by GIP. It has a synergistic effect. Adding GIP to the GLP-1
analogue creates synergy. As mentioned above, both the
central (reducing cravings and increasing satiety) and
peripheral (slowing gastric emptying) weight loss effects of
GLP-1 are enhanced by GIP. GIP receptors are found both
in the brain and in subcutaneous white adipose tissue. Thus,
activation of GIP receptors increases energy expenditure and
improves the function of white adipose tissue. In addition,
GIP reduces the nausea side effect of GLP-1 and increases its
anorectic effect. In this way, GLP-1 tolerability and efficacy
are further increased (45). The efficacy and safety of tripep-
tide were evaluated in the SURMOUNT studies, 6 of which
were international and 2 of which were regional, in nondi-
abetic obese adults. Summaries of the studies are given in
Table 2. In 5 cynical studies, tripeptide was given weekly at
5,10, and 15 mg was compared with placebo, 1 mg semaglu-
tide, and long-acting insulin. The highest dose of tirzepatide
provided an HbAlc reduction of 1.6% compared to placebo.
Therefore, tirzepatide was approved as a glucose-lowering
agent in 2022 as a once-weekly SC in addition to diet and
exercise (48). Apart from its glucose-lowering effect, tirze-
patide has a dose-dependent weight-loss effect. (5,10,15 mg
7%, 8.6% and 10.9% respectively) In the SURMOUNT-1
study, weight loss was 3.1% in the placebo (n=643) group
followed up with LSC in the non-diabetic population at 3
different doses of 5,10,15 mg in 72 weeks follow-up, while
weight loss was 15-20.9% in the group receiving tirzepatide
(n=1896) (49). In a study with semaglutide 1mg (treatment
dose for T2DM) and tirzepatide 15 mg, tirzepatide caused
5.5 kg more weight loss. 36% of participants achieved a
weightloss of 15% or more at 40 weeks (SURPASS-2). Tirze-
patide 15 mg of semaglutide 1 mg of tirzepatide reduced
Hbalc by 0.45% more than 1 mg (50). After high doses of

Table 2: SURMOUNT Clinical Study.
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tirzepatide. HbAlc decrease is more than 1.6% more than
placebo. With tirzepatide 5-15 mg, 30-57% of non-diabetic
people lost 20% or more of their weight and 15-36% lost
25% or more (SURMOUNT-1). In the same study, while
95.3% of prediabetics returned to normoglycemia, this rate
was 61.9% in the placebo group (49). The most important
side effects of tirzepatide are nausea, vomiting, and consti-
pation. These side effects are mild and transient. There is
no risk of hypoglycemia. The risk of pancreatitis is similar
to the placebo group, but the risk of cholecystitis is more
frequent with tirzepatide (< 0.6%), probably due to both
medication and weight loss (49). As a result, tirzepatide, the
first co-agonist GLP-1/GIP analog, is the first co-agonist
GLP-1/GIP analog approved at the first high dose (15mg)
for T2DM, and studies have shown that it has a weight loss
effect of more than 10% in 52 weeks (even though LSC
was not performed in the SURPASS study). When given
in combination with LSC in non-diabetic patients, it has a
weight loss effect of approximately 20%. In addition, it is a
safe drug with a low risk of side effects.

Setmelantodite

It is a new molecule approved over 6 years of age and in
adults. It is an MC4R receptor agonist. It is used in condi-
tions caused by deficiency of the MCR4 pathway. These
pathways are POMC, proprotein convertase subtilisin/
kexin type 1 (PCSK1), or leptin receptor (LEPR) deficiency.
Setmelantodite suppresses hunger by activating MCA4R,
increases the feeling of satiety, and increases energy expend-
iture (51). In a study of 21 patients with severe obesity
resulting from either POMC/PCSK1 or LEPR deficiency
after 1 year. At least 10% weight loss occurred in 80% of
those with POMC/PCSK deficiency and 45% of those with
LEPR deficiency. There was a decrease in hunger scores
(52). The most common side effects were hyperpigmenta-
tion at the injection site, nausea, and vomiting. Other than

Clinical Study  Study Subject Number of Cases Treatment Duration Comparison

Surmount-1 Weight Loss 2539 72 weeks Placebo

Surmount-2 Weight loss in T2DM 900 72 weeks Placebo

Surmount-3 }[I; ieartlrslil‘;?:r}:gv\i/\?;;ﬁt Loss 800 72 weeks Placebo

Surmount-4 Weight loss with maintenance 750 88 weeks Placebo 52 weeks after 36 weeks tirzepatide
Surmount-J Japan 261 72 weeks Placebo

Surmount- Cn  China 210 52 weeks Placebo

Surmount- Mmo CVOT 15000 5 years Placebo

Summit HFpEF 700 120 weeks Placebo

T2DM: Type 2 Diabetes, CVOT: Cardiovascular outcome trial, HFpEF: Heart failure with preserved ejection fraction
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Medical Treatment in Obesity

Table 3: Summary of Anti Obesity Drugs.

Phentermine- Naltrexone—
Caracteristics Orlistat topiramate extended . Liraglutide 3,0 mg Semaglutide 2,4 mg
bupropion
release
3.75 mg/23 mg, First week: 0.6 mg; First month: 0.25 mg;
60-120 mg 7.5 ma/46 m second week: 1.2 mg;  second month: 0.5 mg;
three times M & 8 mg/90 mg; Weekly  third week: 1.8 mg; third month: 1-0 mg;
Dose . 11.25 mg/69 mg, .
per day, with 15 me/92 me: Dose increase fourth week: 2 mg; fourth month: 1.7 mg;
meals, oral §oe me: and fifth week: 3 mg, fifth month: 2.4 mg,
once daily, oral .
once daily, subcutaneous once weekly, subcutaneous
Sympathomimetic/  Naltrexone: Opioid Centrally acting Centrally acting
Gastric and central appetite Receptor Antagonist/  (decreases appetite) (decreases appetite) +
Mechanism Pancreatitis suppressant Bupropion: + GLP -1 increases + GLP -1 increases + Gastric
Lipase (phentermine)+GABA  Dopamine and  Gastric emptying slows  emptying slows down
Inhibitor receptor activation noradrenaline  down + Insulin increases  + Insulin increases +
(Topiramate) reuptake inhibitor ~ + Glucoagon decreases ~ Glucoagon decreases
re liicjfrljlent No need to GFR > 15 ml/min If ?fF 113;’_>3(1)5mnl1/ll;nil;n
durern adjustthe  15-30 ml/min, the dose ’ GFR> 15 ml/min GFR> 15 ml/min
(mL/min dose should be adiusted the dose should be
per 1.73 m?) ) adjusted
BMI >40 kg/ Those witha BMI ~ Those with a BMI > 30  Those with a BMI > 30
m’* and above BM > 30 kg/m? or >30kg/m?’ora  kg/m”oraBMI >27kg/ kg/m”oraBMI > 27 kg/
Terms of Us  for our country ~ BMI > 27 kg/m? BMI >27kg/m>  m”and obesity-related ~ m?*and obesity-related
Maximum  with comorbid obesit  and obesity-related comorbidities No Refund = comorbidities are not
2 years of use comorbidities yok available in Turkey.
Special Suitable Suitable for use over  Suitable for use over Suitable for use over 12 Suitable for use over 12
Cas for use over 12 years old 18 years of age years old years old
12 years old
Reduces cardiovascular  Reduces cardiovascular
Cardiovascular disease events and disease events and
Effects Undefined Undefined Undefined mortality at low doses in mortality at low doses in
patients with T2DM. patients with T2DM.
Pregnancy, breastfeeding, Pregnancy, Pregnancy, breastfeeding, Pregnancy, breastfeeding,
Pregnancy;, uncontrolled breastfeeding, . :
Contra . . Medullary thyroid Ca,  Medullary thyroid Ca,
e breastfeeding, hypertension, alcohol use,
indications ) . MEN syndromes and MEN syndromes and
gallstones. arrhythmia, anticonvulsant drug family histor family histor
hyperthyroidism use Y Y Y Y
Weight loss in
patients with 2-5% 6-7% 2-3% 0-4% 2-6%
T2DM
Average weight .
4% 9% 5% 6% 12.5% in 68 weeks

loss in 12 months

these, no serious side effects were found. POMC/PCSK1 /
LEPR gene deficiency should be confirmed by genetic test-
ing before treatment

New Pharmacotherapies

Other co-agonist GLP-1/ amylin analog and GLP-1/ gluca-
gon analogs, GLP-1/GIP /glucagon triple agonist phase
studies on obesity treatment are still ongoing, it is too early
to comment on the results, and data are very limited. Safety
and efficacy studies are needed. Among these, mazdutide

is a GLP-1/glucagon analog and uses the thermogenic and
catabolic effects of glucagon. In ongoing studies, it was
shown that 11.57% of weight was lost in 24 weeks (GLORY-
1) (53). AMG 133 is a molecule that has been shown to
provide weight loss of up to 14.5% in 12 weeks by acting as a
co-agonist (54). The combination of semaglutide, a GLP-1/
amylin analog, and cagrilintide (Cagrisema), a human
amylin analog, resulted in 17.1% weight loss in 20 weeks of
treatment (55).
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CONCLUSION

In conclusion, obesity is a progressive chronic disease that
is caused by chronic genetic and environmental factors such
as HT and diabetes mellitus and requires lifelong struggle.
Mortality and morbidity are increased in obesity. Which-
ever treatment (medical and/or surgical) method is chosen
for obesity, the patient must be motivated for LSC (exercise,
healthy eating habits, medical nutrition program, cogni-
tive and behavioral training). Medical treatment should be
planned for patients with a BMI > 30 kg/m? or a BMI > 27
kg/m? with at least one additional comorbid obesity-related
disease (T2DM, HT, etc.). As the pathophysiology of obesity
is understood, new drugs will continue to offer hope. It is
thought that anti-obesity drugs based on GLP-1 and other
intestinal hormones, which are currently being investigated
and recently released, will act as a bridge between bariatric
surgery and currently used anti-obesity drugs. Many factors
such as efficacy, cost, safety, and comorbidities should be
considered in drug selection. Whichever treatment (medi-
cal and/or surgical) method is chosen for the patient, the
patient must be motivated for LSC. LSC is the most impor-
tant but most neglected step in obesity.
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oz

Afetler, dogal veya insan kaynakl olaylar sonucunda meydana gelen ani ve ciddi etkileri beraberinde getiren olaylardir. Bu tiir olaylar,
toplumlarin saglik, altyapi ve sosyal sistemlerini olumsuz etkileyebilir. Afet durumunda kronik hastalig1 olan ve stirekli bakim gerektiren
diabetes mellituslu bireylerin zarar gérme riski ytiksektir. Diyabetli bireylerin saglik hizmetlerine erisimlerinde yasanan aksakliklar,
stoklama ve beslenme eksiklikleri, afet siirecinde sekonder olusan saglik sorunlarini artirmaktadir. Diyabet yonetimi i¢in gerekli ilag ve
malzemelerin teminindeki giicliikler, diyabet kontroliiniin bozulmasina, ciddi saglik sorunlarinin ortaya ¢ikmasina neden olabilir. Bu
nedenle, diyabetli bireylerin ve bakim veren kisilerin yani sira saglik profesyonelleri icin de bu durum biiyitk 6nem tasir. Afet stirecinde
afet ekibinin etkilesimi ve multidisipliner yaklagimu ile zarari en aza indirmek miimkiin olabilir.

Bu derlemede diabetes mellituslu bireylerin afetlerde karsilastig1 sorunlar, afetlerin olusturdugu sorunlarin diyabetle iliskisi ve kilavuz
onerileri dogrultusunda ortaya konulan sorunlarin ¢oziim 6nerileri ele alinmustr.

Anahtar Sozciikler: Diabetes mellitus, Afet, Deprem, Acil, Insiilin

Diabetes Mellitus Management During Disaster

ABSTRACT

Disasters are events that occur suddenly and have serious effects, whether they are natural or human-made. Such events can have a
negative impact on the health, infrastructure, and social systems of communities. Individuals with chronic conditions such as diabetes
mellitus, who require continuous care, are at a higher risk of harm in disaster situations. Disruptions experienced by individuals with
diabetes in accessing health services, stocking and nutritional deficiencies increase the health problems that occur secondary to the
disaster process. Difficulties in obtaining the necessary medications and materials for diabetes management can lead to deterioration of
diabetes control and the emergence of serious health problems. Therefore, this situation is of great importance not only for individuals
with diabetes and their caregivers but also for healthcare professionals. It may be possible to minimize the damage in disaster situations
through the interaction of the disaster team and a multidisciplinary approach.

This review addresses the problems faced by individuals with diabetes mellitus in disasters, the relationship between disasters and
diabetes-related issues, and proposed solutions in line with guideline recommendations.
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GIRiS

Afetler yitksek oranda morbidite ve mortaliteye sebep
olmakta, 6nemli 6l¢iide de maddi hasara yol agmakta, yasa-
nan olayin tiiriine ve etkilerine bagli olarak farkl: sekillerde
tanimlanabilmektedir. Diinya Saglik Orgiitii (DSO) afeti, dis
yardima ihtiya¢ duyulan biyiikliikte ani bir ekolojik feno-
men olarak tanimlar (1). Belgika merkezli uluslararasi bir
kurulus olan Afetlerin Epidemiyolojisi Arastirma Merkezi
(The Centre for Research on the Epidemiology of Disasters
- CRED) ise afeti, bir olayin afet olarak kabul edilmesi i¢in
en az 10 kisinin hayatini kaybetmesi, en az 100 kisinin etki-
lenmesi, olaganiistii hal ilan edilmesi ve uluslararas: yardim
¢agris1 yapilmast olarak tanimlamaktadir (2).

Tirkiye'de Afet ve Acil Durum Yo6netimi Baskanlig
(AFAD) 2022 Doga Kaynakli Olay Istatistikleri verilerine
gore toplam 22.982 olaydan 21.054 deprem (%91,6), 859
heyelan (%3,8), 450 sel/su baskini (%1,9) ve 18 ¢1§ (%0,07)
afeti yasandig1 bildirilmektedir (3). Ozellikle Tiirkiye gibi
cografi ve sosyo-politik konumundan dolay: afet riski yiik-
sek olan iilkelerde, afetlerin 6nlenmesi ve zararlarinin azal-
tilmasi icin afet Oncesi, siras1 ve sonrasinda yapilacaklar
belirlenmelidir. Etkilenen bireylerin ihtiya¢ duyduklar: sag-
lik hizmetlerine ulagmalar1 saglanmali ve giivenli ¢evrenin
korunmas: amaciyla afet yonetimi detayl bir sekilde plan-
lanmalidir (2,3).

Afet yonetimi ve planlamasi, toplumlarin afetlere karsi
hazirlikli olmalarini saglayarak, afetlerin etkilerini en aza
indirgemeyi, miidahale etmeyi ve iyilesme stirecini yonet-
meyi amaglayan bir sirectir. Bu siireg, afet risklerinin
degerlendirilmesi, afetlere kars: bilin¢lendirme, egitim, acil
durum planlarinin olusturulmasi, kaynaklarin hazirlanmasi
ve afet aninda hizhi cevap verilmesini igerir. Saglk ekipleri,
afet aninda yaralilarin tedavisi, tibbi yardimin koordinas-
yonu ve salgin hastaliklarin kontrolii gibi alanlarda etkin
bir sekilde hareket ederek, afetlerin yol agabilecegi saglik
sorunlarina kargi toplumun direncini artirir (4).

Afet aninda saglik ekibinin rolii olduk¢a nemlidir. Once-
likle yaralillarin triajinin yapilmasi, tibbi ihtiyaglarin belir-
lenmesi ve acil tibbi miidahalesini yapilarak hizli tedavi
saglanmasi, saglik ekibinin baglica gorevlerindendir. Bu
sayede yaralilarin hayati tehlikesi en aza indirgenir ve acil
tedavilerin zamaninda uygulanmasi saglanir. Ayrica, sag-
lik ekibi afet bolgelerinde salgin hastaliklarin kontroliinii
saglamak da onemli bir gorev stlenir. Su ve sanitasyonun
diizenlenmesi, enfeksiyon riskinin azaltilmasi, ag1 kampan-
yalarinin organize edilmesi gibi faaliyetlerle toplumun sag-
lik gtivenligi saglanmaya caligilir. Bu sekilde, afetin getirdigi
saglik riskleri ve salgin hastalik yayilmasi engellenir. Saglik
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ekibinin gorevleri sadece afet aninda degil, ayn1 zamanda
afet sonrasi donemde de devam eder. Afet sonrasi toplumun
psikososyal destek ihtiyaglarina cevap verme, tibbi bakimin
stirdiiriilmesi, acil tibbi yardimin devamliligini saglama gibi
gorevleri Ustlenirler. Bu dénemde saghk ekibi, toplumun
iyilesme ve normal yasantisina dénme siireglerini destek-
leyerek toplumsal direnci artirir. Hemsireler, diinyada ve
Tirkiye’de afet oncesi hazirlik, afet siras1 ve afetten sonra
cesitli basamaklarda temel saglik hizmetlerinin yiirtitiilme-
sinden sorumludur (5). Afet hemsireligi afet yonetiminin
tiim agamalarinda aktif katilim saglayarak, bir afet olayinda
etkilenen bireylerin belirlenmesi ve miimkiin olan en yiik-
sek kalitede bakim hizmetlerinin sunulmasini amaglar. Afet
durumlarinda, kronik hastalig1 olan bireylerin hastaliklarini
yonetmeleri zorlasir ve olumsuz etkilenir. Bu durum, has-
talarin rutin tedavi ve takip siireclerinde aksama, ilag temi-
ninde sorunlar ve saglik hizmetlerine erisimde giigliikler
seklinde ortaya ¢ikabilir (6,7)

Bu derlemede pandemi ve diyabet konusu ayr1 ve farkli
bakis agis1 gerektirdiginden sadece dogal afetler i¢in hazirlik
acisindan konu ele alinmustir (8,9).

Diabetes Mellitus ve Afetler

Diabetes mellitus, insulin salinimi, insulin etkisi veya bu
faktorlerin her ikisinde de bozukluk nedeniyle ortaya ¢ikan
hiperglisemi ile karakterize kronik metabolik bir hastalik-
tir (Amerikan Diyabet Birligi (ADA) 2022). Uluslararasi
Diyabet Federasyonu (International Diabetes Federation
-IDF) verilerine gore, 2021 yilinda yaklasik 537 milyon kisi-
nin diyabet hastas1 oldugu tahmin edilmektedir. Bu raka-
min 2030 yilina kadar 643 milyona ve 2045 yilina kadar da
783 milyona ulagmasi beklenmektedir. Bu veriler, diyabetin
kiiresel 6lgekte artan bir sorun oldugunu ve 6nlem alinmasi
gerektigini gostermektedir (10).

Afetlerden en ¢ok etkilenen gruplarin diabetes mellitus
(DM), kalp hastalig1, hipertansiyon, inme ve kronik akciger
hastaligina sahip olan bireylerden olustugu gorilmektedir.
Diyabetli bireylerin acil durumlarda kan sekeri diizeyleri-
nin izlenmesi ve dengelenmesi, ciddi komplikasyonlarin
onlenmesinde biiyiitk onem tagir. Yetersiz beslenmeye bagl
hipoglisemi ve stres durumuna bagli yiikselen kan sekeri ile
iligkili hiperglisemi riski olusabilir (11).

Diyabet birey ve ailelerinin hayatini tiim yonleriyle etkile-
yen, yasam kalitesini diisiiren kronik ve yasam boyu siiren
bir hastaliktir. Afet durumunda, kaynaklarin eksikligi ve
yetersizlikler nedeniyle diyabet yonetimi daha da zorlasir.
Bu durum komplikasyonlar ve risklerin ortaya ¢ikma olasi-
ligin1 artirir. Bu nedenle, afetlere karst hazirlikli olmak, olasi
sorunlar1 en aza indirmek i¢in bitytik 6nem tasir (12).



Afetler ve Diyabet

Diabetes Mellitus-Afet Oncesi Hazirlik

Diyabetli bireylerin, giinliik yasamlarinda diizenli olarak
ila¢ kullanmalari, 6zel bir beslenme diizenine uymalar1 ve
kan sekeri diizeylerini kontrol etmeleri gerekir. Bu neden-
le, afet durumlarinda diyabetli bireylerin acil durum kitine
sahip olmalar1 son derece 6nemlidir. Acil durum Kkitleri,
afet veya kriz anlarinda ihtiya¢ duyulan temel saglik mal-
zemelerini igerir ve diyabetli bireylerin kan sekeri diizey-
lerini kontrol etmelerine, insiilin enjeksiyonu yapmalarina
ve diger acil durumlarla basa ¢ikmalarina yardime olur.
Diyabet hastalar1 i¢in acil durum kitleri, hayati dnem tagir
ve afetlerin olasi etkilerine kars: hazirlikli olmalarini saglar
(11,12).

Diyabet Acil Durum Kiti

Diyabet acil durum kiti tasimas: kolay ve su gegirmez bir
cantada saklanmalidir. Ayrica, icerisindeki malzemele-
rin son kullanma tarihlerini diizenli olarak kontrol edilip
gerektiginde glincellenmesi, kitin etkinligini saglamak icin
onemlidir (13,14).

Afet durumlarinda diyabetli bireyin medikal ge¢misini kisa

ve 0z bir sekilde bildirmek, saglik profesyonellerine ve yar-
dim ekiplerine hayati bilgileri aktarmanin énemli bir yolu-

dur. Dogru ve giincel medikal gecmis bilgilerini paylasmak,
afet durumlarinda zamaninda ve etkili tibbi destek almay1
saglayarak hayat kurtarici bir rol oynar. Ad, soyad, kronik
hastaliklar, kullanilan 6nemli ilaglar, gecirilen 6nemli cerra-
hi operasyonlar veya tibbi prosediirler ve varsa alerjiler gibi
temel bilgileri ifade etmek, acil durumda en uygun ve hizl
miidahaleyi saglamak i¢in 6nem tasir. Diyabet acil durum
kitinde bulunmas: gereken malzemeler Tablo 1’de verilmis-
tir (13-16).

Eger afetzedeler ihtiya¢ duydugu ilaglara ulagmakta zorlani-
yorsa ve cevresinde hala aktif bir eczane bulunuyorsa, 484
“Dogal Afet Uyar1 Kodu” araciligiyla kimlik numarasini
kullanarak ilaglari temin etme sansi vardir (17).

Afet durumlarinda yiyecek ve igecek kaynaklar1 sinirl ola-
bilir veya tamamen kesilebilir. Bu nedenle, acil durumlar
i¢in hazirhik yaparken yeterli miktarda uzun raf émriine
sahip, dayanikli ve kolay tiiketilebilen gidalar1 stoklamak
onemlidir. Ayrica, afet durumlarinda su kaynaklarinin kesi-
lebilecegi veya kontaminasyona ugrayabilecegi goz Onii-
ne alinarak yeterli miktarda i¢me suyu temin edilmelidir.
Su, viicut fonksiyonlarmin siirdiiriilmesi ve dehidrasyo-
nun 6nlenmesi i¢in hayati 6nem tagir. Acil durum ¢anta-
s1, diyabetli bireylerin ihtiya¢ duyacagi tibbi malzemeleri

Tablo 1: Diyabet Acil Durum Kitinde Bulunmas: Gereken Malzemeler

Genel ilag ve Malzemeler

Bir kisiye 3 giin yeterli olacak siselenmis su ve yeterli gida/ paketli gidalar

14 gtinliik ihtiyaci karsilayacak regeteli ilaglar

Kan sulandirici, agri kesici, antiasit ya da vitaminler gibi recete gerektirmeyen ya da eczaneden regetesiz alip kullanilabilen diger ilaglar

Diyabetle Tlgili Ozel Tibb1 Thtiyaglar

14 giin i¢in yeterli instilin enjektorii ya da instilin kalemleri

Kan glikoz test cubuklar (stripler), parmak delme araci (lanset ve benzeri), glukometre ve yedek pilleri

Keskin aletlerin atilacagi bos korunakl kaplar (pet sise, sharp-boxlar)

Idrar ya da kan ketonu 6l¢iim seritleri

Hipoglisemi (kanda seker azlig1) kiti: Basit seker, meyve suyu, glikoz tabletleri, Glucagon acil durum kiti

Yeterli miktarda yeniden dondurulabilir, soguk paketleri igeren soguk tutan torba ya da FRIO (Genis Insiilin Sogutucu Ciizdan)

paketleri

Pamuk, kagit mendiller, 1slak mendiller

Kan sekeri 6l¢timiinii kaydetmek i¢in bir titkenmez kalem ve defter

Diger Acil Durum Malzemeleri

El feneri, yedek piller

Cakmak ve mumlar

Radyo

{lk yardim ¢antast

Koruyucu giysiler, is eldivenleri, koruyucu gozliik, koruyucu ayakkab:

Dudik

Yedek goraplar
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ve ilaglar1 igermelidir. Insiilin ve oral antidiyabetikler bas-
ta olmak tizere parmak delme araci (lanset ve benzeri) ve
6l¢tim ¢ubugu gibi kan sekerini 6l¢mek i¢in gerekli cihazlar
da cantada yer almalidir. Bu sayede, diyabetli bireyler kan
sekerlerini diizenli olarak izleyebilir ve gerektiginde miida-
hale edebilirler. Insiilinler &nerildigi gibi 2-8 C° araliginda
saklanmalidir. Ancak, kullanilan (kalem i¢indeki) ve yedek
insiilinler maksimum dort hafta boyunca 25 C° altindaki
oda sicakliginda, dogrudan 151k ve 1sidan korunacak sekilde
saklanabilir. Isiktan korumak i¢in karton kutu kullanilabi-
lir. Tarihi gegen insiilinler artik kullanilmamalidir. Insiilin-
ler dondurulmamalidir. I¢inde pargaciklar, képiirme veya
renk degisikligi fark edilen insiilinler degistirilmelidir. Buz-
dolabinda insiilin saklama imkan: yoksa, etkisinin azaldig1
hissedildiginde degistirmek 6nemlidir. Kan seker o6l¢iimii
sonrasinda olugan igne atiklar1 ve kesici aletler bos pet sise-
lerde agz1 kapali bir sekilde saklanabilir. igne uglarinin her
enjeksiyondan sonra degistirilmesi Onerilir, yeterli sayida
6l¢im malzemesi parmak delme araci (lanset ve benzeri) ve
6lgiim gubugu yok ise igne uglari sadece diyabetlinin kendi-
si i¢in birden fazla olacak sekilde kullanilabilir (18).

Afetlerde Diyabetli Bireylere Beslenme Yonetimi

Afet durumunda gida kaynaklarinin sinirli olmasi, ulagimin
kesintiye ugramasi ile birlikte beslenme sorunlari ortaya
¢ikabilir. Gida giivencesi 6nemli bir endise haline gelebilir
ve aglik, yetersiz beslenme, besin eksiklikleri gibi problem-
ler ortaya cikar. Beslenme hizmetleri, erken dénem (ilk 72
saat) ve uzun donem (72 saat sonrasi) olmak iizere iki asa-
maya ayrilir. Erken dénem beslenme hizmetleri, acil durum
ve afetin ilk saatlerinden baslayarak 72 saate kadar verilen
hizmetleri kapsar. Uzun donem beslenme hizmetleri ise acil
donemin bitisinden sonra baslar ve ihtiyag tespiti ¢caligma-
larinin tamamlanmasiyla birlikte afetzedelerin toplu olarak
gecici veya kalici barinma birimlerinde barindirilmasi siire-
cini kapsar (19). 2011 yilinda Biiyitk Dogu Japonya depremi
sonrasinda, taze sebzeler, et, balik ve siit tiriinlerinin dengeli
protein ve vitamin igerigi dagitiminda zorluklar yasandigi,
depremden bir ay sonra bile, depremde sag kalanlarin diyet-
leri gogunlukla raf émrii uzun karbonhidrat icerigi yiiksek
yiyeceklerle sinirli kaldig: bildirilmigtir. Karbonhidrat agir-
likli diyetler, ytiksek kan sekeri seviyelerine neden olurken,
taze sebze ve meyve kitlig1 C vitamini ve diyet lifi eksikligine
yol agtig1 goriilmistir (20). Cin’de meydana gelen Wen-
chuan depremi sonrasi gerceklestirilen bir arastirmada,
emzirilen ¢ocuk sayisinin azaldig1 ve gocuklarin beslenme
takviyesi almadiklari, %90’ mnin yetersiz beslendigi belirlen-
mistir. Ayrica ¢ocuklarda depremden hemen sonra tespit
edilen anemi oraninin %36.5’ten, 2 yilin sonunda %67.5’e
yiikseldigi goriilmiistiir (21).
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Afet doneminde beslenme dnerileri;

Bu onlemler, saglikli ve giivenli bir beslenme diizenini siir-
diirmek ve enfeksiyon riskini azaltmak agisindan 6nemlidir.

= Acikta birakilmis veya bekletilmis yiyecekler tiiketilme-
melidir.

= DPisirilmis yiyecekler miimkiinse giinliik olarak tiiketil-
melidir.

= Kaynag belirsiz su ile temas etmis yiyecekler yenilme-
melidir. Taze sebze ve meyveleri temiz i¢me suyuyla
yikamaya 6zen gosterilmelidir.

= Etiketi olmayan, catlak veya kapagi bombelesmis kon-
serveler tercih edilmemelidir.

= Stpheli besinler, 6zellikle kiiflenmis, goriintiisii ve koku-
su degismis olanlar tiiketilmemelidir.

= Kendiliginden yetisen mantarlar ve yabanci otlar yenil-
memelidir, bunlar saglik riski olusturabilir.

= Besinler alerjiler, intoleranslar veya kronik rahatsizliklar
g6z oniinde bulundurularak tiiketilmelidir.

= Son kullanma tarihi gegmis besinler tiiketilmemelidir.
= Yiyecekler kapali bir sekilde saklanmalidir.
= Acimus siit paketleri en kisa siirede tiiketilmelidir.

= Besinler ilag ve deterjan gibi kimyasal maddelerden ayr
bir sekilde saklanmalidur.

= Eller yemeklerden énce ve sonra, tuvaletten sonra, enkaz
caligmalarina katildiktan sonra, kirli ara¢ gereglerle
temas ettikten sonra miimkiinse sabun ve suyla yikanil-
malidir.

= Yiyecekler haserelerden korunacak sekilde kapali halde
mubhafaza edilmelidir.

= Copler (kirli bebek bezleri, maskeler vb.) gida hazirlama
ve titketme alanlarindan uzaklastirilmalidir (22,23).

Diyabet yonetimi, tibbi tedavi ve tibbi beslenme tedavisine
uyum gerektiren bir siirectir. Ancak afet sonrasinda yeter-
li ve uygun besin ile insiilin kaynaginin olmamas: glisemik
kontrolii olumsuz etkileyebilir. Bunun yani sira, temiz su ve
saglikli besine erisimin yetersiz olmasi da kan sekeri diize-
yinin diistis veya yiikselislerine neden olur. Yetersiz besin
kaynagina ragmen instilin tedavisini aksatmak hiperglisemi
ataklarina neden olabilecegi gibi acil durumlar olusturabilir
bu nedenle tedavi kesilmemelidir. Bolus insiilin (ultra hizli
etkili veya hizli etkili instilin), alinan karbonhidrat mikta-
rina bagli olarak ayarlanmalidir. Yemeklerden sonra veril-
mesi daha giivenli kabul edilir, ¢linkii tahmin edilemeyen
yemek zamanlar1 veya miktarlar1 olan kisilerde kullanimi
zor olabilir (24-26).
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Afetlerde Diyabet Tedavisi Yonetimi

Acil durumlarda diyabet tedavisindeki ana hedefler, diya-
betli bireylerin sagligini korumak ve olas1 komplikasyonlar1
onlemektir. Acil durumda diyabet tedavisinin temel amag-
larindan biri, kan sekerinin dengede tutulmasidir. Diyabe-
tik ketoasidoz veya hipoglisemi gibi durumlar yaganabilecek
ciddi komplikasyonlardir. Bu nedenle, diyabetli bireylerin
kan sekeri seviyelerini diizenlemek ve normale yakin ara-
liklarda tutmak onemlidir. Acil diyabet tedavisinde hizli ve
dogru miidahale 6nem tagir (26-33).

Afet doneminde diyabet tedavisi yonetimi onerileri;

= Diyabetli bireyler, acil durumlarda dahi beslenme plan-
larindaki degisikliklere yanit olarak insiilin tedavisine
devam etmeli, kendi kendilerine insiilin tedavisini kes-
memelidir. Kan sekeri seviyelerini miimkiin oldugunca
sik dlgerek, dlciilen degerlere gore insiilin dozlarini ayar-
lamaya devam etmelidirler.

= Acil durumlarda insiilin kiti ve malzemelerinin bulun-
masinda zorluklar yasanabilir. Bu ve benzeri durum-
larda diyabetli bireyler insiilin enjektorleri ya da igne
uglarini tekrar kullanabilir. Bunun igin enjektorii ya da
kalemi hafifce vurarak hava kabarciklarinin ¢ikarilmasi-
na dikkat etmelidirler.

= Kullandiklar1 instilinin ismini hatirlamakta zorluk ¢eken
diyabetli afetzedeler i¢in, insiilin brosiirleri kullanilabi-
lir. Bu brostirler, insiilin gesitlerinin fotograflarini igerir
ve diyabetliler insiilin gesitlerini gorsel olarak taniyabi-
lirler.

* Diyabetli afetzedeler, acil durumlarda beslenmelerine
uygun Ogiinleri tiiketemeyebilirler. Bu nedenle bazal
instlin dozlarimi (uzun etkili veya orta etkili insiilin)
normalde aldiklar sekilde devam ettirmelidir.

* Giinde iki kez karigik instilin formu uygulamasi, diizen-
siz yeme diizeni olan bazi hastalarda uygun olmayabilir.
Diyabetli hastalarda yemek siireleri ve miktarlar1 fark-
lilik gosterebilir. Bu durumlarda veya siklikla hipogli-
semik ataklarla iligkili olabilecek donemlerde, giinde
bir kez uzun etkili insiilin tedavisi veya Glinid veya bir
Dipeptidil peptidaz-4 inhibitorii (DPP-4i) kullanmak
diyabet tedavisinde daha esneklik saglayabilir.

= Glukagon benzeri peptid-1 reseptdr agonistleri (GLP-1
RA), hipoglisemi riskinin diisitk olmas: ve diizensiz bes-
lenme aliskanliklar1 olan hastalarda bile doz ayarlamasi
gerektirmemesi nedeniyle acil kullanim i¢in uygun bir
secenek olabilir.

= Siilfoniliireler, giivenilir bir sekilde glikoz diistisii sagla-
yarak, genis bir hasta popiilasyonu tarafindan en yaygin

olarak kullanilan antidiyabetik ila¢ siniflarindan biridir.
Ayrica, acil durumlarda da yaygin olarak kullanilmakta-
dirlar. Siilfoniliireler giiglii insiilin salgilayici 6zellikleri
ve uzun siireli etkinligi g6z oniine alindiginda, hipog-
lisemi riski yiiksektir. Ozellikle yash hastalarda, yiiksek
dozda Siilfoniliireler kullananlarda veya 6giin alimi tah-
min edilemeyecek kadar dengesiz olanlarda, dozlarini
azaltmak daha giivenlidir.

= Dipeptidil peptidaz-4 inhibitorleri, insiilin sekresyo-
nunu glikoza bagimh olarak tesvik eder ve bu nedenle
diizensiz beslenme aligkanlig1 olan hastalarda bile doz
ayarlamasi gerektirmez. DPP-4i, tek baslarina kullanil-
diklarinda hipoglisemi veya akut baslangicli yan etkiler
ile iligkili degildir ve bu nedenle acil kullanim i¢in uygun
oral antidiyabetik ajanlar arasinda kabul edilir.

= Alfa glukozidaz inhibitérleri gastrointestinal semptom-
larla iligkilidir. Bu semptomlardan gaz, toplu yasamin
oldugu barinaklarda ciddi bir sorun olusturabilirken,
dehidrasyona bagli ishal ve kabizlik, bu ajanlar1 alan
hastalarda 6nemli dl¢iide yasam kalitesini azaltir, tercih
edilmez.

= Dehidrasyon laktik asidoz riskini artirdig1 i¢in, saglig
kotii olan diyabetli afetzedelerde Biguanidlerin erken
donemde kesilmesi tercih edilir.

* Dehidratasyon veya idrar yolu enfeksiyonunun koétii-
lesmesi riskinin yiiksek oldugu yetersiz su kaynaklari-
nin oldugu acil durumlarda, sodyum glukoz tasiyici -2
inhibitorlerinin (SGLT-2i) kullanimi tercih edilmez.
Glikoziiri meydana gelmesi ile perinal alandaki hijyen
eksikligi nedeniyle mantar, enfeksiyon gibi durumlar
gelisebilir (26).

Afetlerde Diabetes Mellitus ve Enfeksiyon Yonetimi

Dogal afetler, hijyenik kosullarin bozulmasi, insanlar ara-
sindaki yakin temas, toplu alanlarda yasamaya ek ola-
rak yetersiz sanitasyon olanaklar1 gibi faktérler nedeniyle
enfeksiyonlarin hizla yayilmasma yol acabilir. 2001-2020
yillar1 arasinda Asya kitasinda meydana gelen depremlerin
ardindan gelisen enfeksiyon hastaliklarinin insidansi, dep-
rem Oncesine gore belirgin bir sekilde artmistir. Depremin
zamani, buytklugi ve bolgesi, enfeksiyon hastaliklarinin
ortaya ¢ikmasinda 6nemli bir rol oynamaktadir. Tiirki-
ye’de 1999 yilinda Richter dl¢egine gore 7,2 biyukligin-
deki Diizce depremi ile iligkilendirilen caligmalar, Shigella
Spp., Salmonella Spp., Aeromonas Spp., Hepatit A ve E gibi
fekal-oral yolla bulasan enterik mikroorganizmalarin pre-
valansinda bir artis oldugunu géstermektedir. Aragtirmala-
ra gore, afetlerin ardindan solunum sistemi, gastrointestinal
sistem ve vektor kaynakli enfeksiyon hastaliklarinin yani
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sira sucicegi ve meningokok menenjiti gibi enfeksiyon has-
taliklarinin salgin olusturma potansiyeline sahip oldugu
belirlenmistir (34).

Afet sonrasi toplanma alanlarinda yagayanlar arasinda
goriilebilecek 6nemli salginlardan bir digeri de hepatit A
salginidir. 1999 yili Diizce depremi sonrasinda hepatit A
prevalansinin arttigr gériilmiistiir (35). 2005 Pakistan dep-
reminin ardindan, temiz suya erisimi olmayan bir bolgede
yasayan insanlarda 1200’den fazla hepatit A vakasi rapor
edildi. Ayrica, afetler sonrasi toplu yasam alanlarinda kole-
ra salginlar1 da ortaya gikabilmektedir. Afetler sirasinda
meydana gelen travma ve yaralanmalar sonucu uygulanan
cerrahi miidahalelerin aseptik kosullarda gerceklestirilme-
mesi tetanoz riskini de artirabilir. Bu nedenle, yaralanma-
nin ardindan tetanoz profilaksisi uygulanmasi 6nemlidir.
Diyabetli bireylerin bu asamada agilarinin tam olmas: afet
sonrasinda olusabilecek enfeksiyonlardan korunmalarini
saglayacaktir (36).

Diyabet ve enfeksiyonlar arasinda giiglii bir iliski vardur.
Diyabet, viicudun enfeksiyonlarla miicadele edebilme yete-
negini zayiflatabilir, bagisiklik sisteminin zayiflamasina
neden olarak enfeksiyon riskini artirir. Ozellikle diyabetli
bireylerde cilt sagligina 6zen gostermek, yara bakimini diiz-
giin yapmak ve enfeksiyon belirtileri hakkinda bilingli olmak
onemlidir. Acil durumlarda, hijyen, uyku diizeni, giyim,
yiyecek ve barinma kogullarindaki degisiklikler, kiimiilatif
psikosomatik yorgunluga yol agarak bagisiklik sistemini
tehlikeye atar ve enfeksiyon riskini artirir. Ayrica, diyabe-
tik anjiyopati (damar hastalig1) ve periferik noropati (sinir
hasar1) gibi durumlar mevcutsa yaralanma riskini artirabi-
lecegi de unutulmamalidir. Bu nedenle, diyabetli afetzede-
lerin dikkatle izlenmesi, muayene edilmesi ve gerektiginde
uygun tedavi ve bakimin saglanmasi 6nemlidir (35-37).

SONUC ve ONERILER

Afetlerin sikliginin artmasi, afet yonetiminin Onemini
giiniimiizde daha da giincel hale getirmistir. Afetlerden
korunma, toplumlarin ve bireylerin yagamlarini ve ¢evreyi
korumak, zararlari en aza indirmek ve afet sonrasi toparlan-
may1 kolaylastirmak i¢in hayati bir 6nem tagir. Afetlerden
korunma, aym zamanda acil durum planlarinin hazirlan-
masint gerektirir. Bu planlar, toplanma alanlarini, iletisim
yollariny, ila¢ ve tibbi malzemelerin erigimini ve hayvanlar
dahil olmak iizere herkesin giivenligini icermelidir. Egitim
ve biling, afetlerden korunmanin diger 6nemli yonleridir.
Insanlar, afetlere nasil hazirlanacaklarini, afet aninda nasil
davranacaklarimi ve acil durum ekipmanlarini nasil kulla-
nacaklarini bilmelidirler. Ozellikle akut afetlerin ardindan,
diyabet gibi kronik hastalig1 olan bireylerin bakim ihtiyac-
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lar1 artar ve yetersiz bakim siirecine bagli komplikasyonlar
yaganabilir. Bu sebeple, afet 6ncesinde Diyabet Acil Durum
Kiti hazirlanarak, afetlere hazirlikli olmak siirecin kontrolii-
ni kolaylagtirir.

Sonug olarak, afetlerde Diabetes Mellitus yonetimi, afetle-
rin getirdigi riskleri en aza indirmek ve saglik sorunlarini
kontrol altina almak igin entegre bir yaklasim gerektirir.
Hazirlik, ila¢ ve malzeme tedariki, beslenme plani, su alimi
ve iletisim stratejileri, diyabetik bireylerin afetler sirasinda
sagliklarini korumalarina yardimei olur. Bu énlemler, afet-
lerin neden oldugu olumsuz etkileri minimize etmeye ve
toplumun daha giivenli bir sekilde afetlerle basa ¢ikmasina
katki saglar.

Tesekkiir
Yok.

Yazarlarin Katkilar:
Yazarlarin katkilar esit diizeydedir.

Cikar Catismasi

Yazarlar arasinda ¢ikar ¢atigmasi yoktur. Yazarlar icerisinde bulu-
nan Editér Taner Bayraktaroglu, yazinin editdryel siirecine katil-
mamugtir. Yayin siiregleri diger Kurul tyeleri tarafindan tamam-
lanmistir.

Finansal Destek

Yazarlar herhangi bir finansal destek almamistir.

Etik Kurul Onay1

Derleme yazist oldugundan etik kurul oluru gerekmemistir.
Hakemlik Siireci

Kor hakemlik siireci sonrasi yayinlamaya uygun bulunmustur.
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