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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

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.
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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
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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 Agustos (Cilt 7, Say1 2) sayisint sizlere sunmaktayiz. Yogun ¢abalarla Dergimizin son sayisini hevesle yetistirerek
yayinlamaktayiz.

Dergimiz, TUBITAK ULAKBIM TR Dizin tarafindan giincellenen yayincilik etik ilkeleri, artan yayin ve atif say1st ile yayinlamay1 ayn1
kalitede stirdiirmektedir. Uluslararasi dizinler i¢in hizlica ilerlemekteyiz.

Dergimizin bu sayisinda klinik arastirmalari igeren ve literatiire katkida bulunacak makaleleri bulacaksiniz:

« Sicanlarda REM Uyku Yoksunlugunun Iskelet Kasi1 Myostatin Diizeylerine Etkisi

o Tip 1 Diabetes Mellitus Tanili Hastalarda Poliglandiiler Otoimmiin Sendrom Sikliginin Tespiti ve Diyabetin Prognoz ve
Komplikasyonlari ile iligkisinin Arastirilmast

« Tip 2 Diyabet Hastalarinda Saglikli Yagam Bicimi Davranislarinin Belirlenmesi ve Diyabet Oz Yeterliligi
e COVID-19 Karantina Siirecinin Diyabetik Makula Odemi Tedavisine Etkileri

. COVID-19 Pandemisi Siirecinde Tip 2 Diyabetli Bireylerin Vitamin-Mineral ve Bitkisel Uriin Kullanimlarinin
Degerlendirilmesi: Izmir ili Ornegi Kesitsel Arastirma

o Obez Hastalarda Olasi flag-ilag Etkilesimlerinin Degerlendirilmesi

o Dislipidemik Hastalarda Az Yagl ve Az Kolesterollii Diyet Miidahalesinin LDL Alt Gruplar1 Uzerine Etkisi: Epidemiyolojik
Gozlemsel Calisma

«  Oberzite ile Depresyon ve Anksiyete Diizeyleri Arasindaki Iliski: Kesitsel, Vaka Kontrol Calismast

o Yetiskin Bireylerde “Fast Food” Tiiketiminin Diyet Kalitesi ve Obezite ile Iligkisi: Kesitsel Bir Calisma

e Yogun Bakim Hemsirelerinin Obez Hastalara Karg1 Tutumlar ile Bakim Verme Davraniglar1 Arasindaki iliskinin Incelenmesi

«  Romatoid Artrit’li Bireylerin Viicut Kompozisyonlarinin ve Beslenme Aliskanliklarinin Iincelenmesi: Karsilastirmali Bir
Calisma

o Agirhik Onemlidir: Belediye Otobiis Soforlerinde Fazla Kilo ve Obezite Prevalanst ile Fiziksel Aktivite, Stres, Duygusal Yeme ve
Diyet {ligkisinin Incelenmesi

Tiirkiye Diyabet ve Obezite Dergisinin yayinlanmasinda; desteklerini esirgemeyen Rektdriimiiz Prof. Dr. Ismail Hakki OZOLCER’e,
yazarlara, yazilar titizlikle degerlendiren hakemlerimize, Danigma Kurulumuza, Tiirkge ve Ingilizce Dil Redaksiyon Kurulumuza, Alan
Editorlerine, Biyoistatistik Editorlerimize, Yayin Kurulumuza ve yaymevimize tesekkiir ederim.

Prof. Dr. Taner Bayraktaroglu
Bag Editor
Agustos 2023
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Dear Readers,

“Turkish Journal of Diabetes and Obesity”(2023, Volume 7, Issue 2) published by Zonguldak Biilent Ecevit University, Obesity and
Diabetes Application and Research Center.

Our journal continues to publish with the same quality, with the ethical requirements of publishing updated by TUBITAK ULAKBIM
TR Index, and the increasing number of publications and citations.

Our journal continues to publish with the same quality, with the ethical principles of publishing updated by TUBITAK ULAKBIM TR
Index, and the increasing number of publications and citations. We are moving fast for international indices.

In this issue of our journal, you will find articles that include clinical research and will contribute to the literature:

o The Effects of REM Sleep Deprivation on Skeletal Muscle Myostatin Levels in Rats

» Investigation of the Frequency of Polyglandular Autoimmune Syndrome in Patients with Type 1 Diabetes Mellitus and Its
Relationship with the Prognosis and Complications of Diabetes

o Determination of Healthy Lifestyle Behaviors in Type 2 Diabetes and Diabetes Self-Efficiency
o Effects of COVID-19 Lockdown on Diabetic Macular Edema Treatment

o Evaluation of Vitamin-Mineral and Herbal Product Uses of Individuals with Type 2 Diabetes During the COVID-19
Pandemic

o Assessment of Potential Drug-Drug Interactions in Obese Patients

o Effect of Low Fat and Low Cholesterol Diet Intervention on LDL Subgroups in Dyslipidemic Patients: Epidemiological
Observational Study

o The Relationship Between Obesity with Depression and Anxiety Levels: a Cross-Sectional, Case-Control Study

o Association of Fast Food Consumption with Diet Quality and Obesity in Adults: A Cross-sectional Study

o Investigation of the Relationship Between Intensive Care Nurses’ Attitudes Towards Obese Patients and Caring Behaviors

« Investigation of Body Compositions and Dietary Habits of Patients with Rheumatoid Arthritis: A Case Control Study

o Weight Matters: Investigating Overweight and Obesity Prevalence Among Municipal Bus Drivers and Its Nexus with Physical
Activity, Stress, Emotional Eating, and Diet

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

Taner Bayraktaroglu, Prof., MD
Editor in Chief
August 2023
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Amag: Uyku, kas metabolizmast i¢in onemli faktorlerden biridir. Uyku yoksunlugunun (UY) kas rejenerasyonunu bozdugu gosterilmistir.
Myostatin iskelet kas1 hiicreleri tarafindan eksprese edilir ve kas bitytimesini sinirlandirir. Caligmamizin amaci, siganlarda akut uyku
yoksunlugunun iskelet kas1 myostatin diizeyleri tizerindeki etkilerini degerlendirmektir.

Gereg ve Yontemler: Yirmi bir erkek Wistar albino sigan (200-250g) rastgele ti¢ gruba (n=7) ayrilmistir: Kontrol grubu, Genis platform
(GP) grubu ve UY grubu. REM UY, 72 saat boyunca modifiye ¢oklu platform yontemi kullanilarak indiiklenmistir. Lokomotor aktivite
gruplar arasinda acik alan testi (OFT) kullanilarak degerlendirilmistir. Gastroknemius ve soleus kas dokular1 alinmis ve kas dokularinda
myostatin, malondialdehit (MDA), glutatyon (GSH) ve glikojen seviyeleri 6l¢tilmiistiir.

Bulgular: Bu ¢aligma, akut UY nin kontrol grubuna kiyasla soleus kasinda myostatin (1161+39,55) ve MDA (115,37+8,47) seviyelerinde
artiga neden oldugunu gostermistir (sirasiyla p=0,036 ve p=0,01). OFT"de gegilen kare sayis1 diger gruplarla karsilagtirildiginda artmigtir
(56,33£22,02) (p=0,001 ve p=0,044). Gastroknemius kasinda GSH (4,86+0,26) ve glikojen seviyeleri (5,13+0,21) UY grubunda azalmistir
(strastyla p=0,007 ve p=0,028).

Sonug: Bu veriler, REM uyku yoksunlugunun iskelet kasindaki myostatin seviyelerini ve oksidatif stres parametrelerini farkl kas tiple-
rinde farkli miktarlarda degistirerek kas metabolizmasini etkiledigini gosterebilir.

Anahtar Sozciikler: Akut REM uyku yoksunlugu, Myostatin, Iskelet kas

The Effects of REM Sleep Deprivation on Skeletal Muscle Myostatin Levels in Rats

ABSTRACT

Aim: Sleep is one of the crucial factors for muscle metabolism. It has been shown that sleep deprivation (SD) impairs muscle regeneration.
Myostatin is expressed by skeletal muscle cells and limits muscle growth. The purpose of our study was to evaluate the effects of acute
sleep deprivation on skeletal muscle myostatin levels in rats.

Material and Methods: Twenty one male Wistar albino rats (200-250g) were randomly allocated in to three groups (n=7): Control
group, Wide platform (WP) group and SD group. REM SD was induced by using the modified multiple platform method for 72
hours. The locomotor activity were evaluated among groups using open field test (OFT). Gastrocnemius and soleus muscle tissue were
harvested and the levels of myostatin, malondialdehyde (MDA), glutathione (GSH) and glycogen was measured in the muscle tissues.
Results: This study showed that acute SD caused an increase in myostatin (1161+39.55) and MDA levels (115.37+8.47) in the soleus
muscle compared to the control group (respectively p=0.036 ve p=0.01). Compared with the other groups, the number of crossing square
was increased in OFT (56.33+22.02) (p=0.001 ve p=0.044). GSH (4.86+0.26) and glycogen levels (5.13+0.21) in gastrocnemius muscle
was decresead in SD group (respectively p=0.007 ve p=0.028).

Conclusion: These data may represent that REM sleep deprivation affects muscle metabolism by changing myostatin levels and oxidative
stress parameters in skeletal muscle to different extents in different muscle types.
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GIRIS

Uyku canlilarin ¢ogu icin vazgecilmezdir ve yapilan calis-
malar uykunun statik bir dinlenme siirecinden ¢ok dogasi
geregi heterojen ve dinamik bir siire¢ oldugunu gostermis-
tir. Uyku, hizli goz hareketleri (REM) ile kendini gosteren
aktif bir donemden, yavas dalga uykusu olarak (non-REM)
bilinen aktif olmayan veya durgun bir déneme gegis yapan
donemlerden olusmaktadir (1). Uyku, metabolizma, istahin
diizenlenmesi, bagisiklik, hormonal siiregler ve kardiyovas-
kiiler sistemlerin isleyisi dahil olmak tizere normal fizyo-
lojinin devam ettirilmesinde kritik bir rol oynar (2). Uyku
ayn1 zamanda viicudun onarici siire¢lerinde 6nemli bir role
sahiptir (2). Yapilan ¢alismalar, uyku yoksunlugunun hipo-
kampal 6grenme ve sinaptik plastisitenin degismesiyle ilis-
kili hafiza konsolidasyonunda bozulmaya neden oldugunu
gostermistir. (3,4). Uyku ayni zamanda bilissel iglevi ve ruh
halini etkiler; ve bu nedenle, uyku yoksunlugu anksiyete ve
depresif benzeri davraniglara yol acar (5, 6). Uyku yoksun-
lugu tiim viicut homeostazisini bozarak kisa ve uzun vade-
de istenmeyen metabolik etkilere yol agmaktadir. Karaciger,
kas ve yag dokusu dahil olmak tizere metabolik olarak aktif
dokular uyku yoksunlugundan etkilenmektedir (7) . Uyku
yoksunlugu hipotalamus/hipofizer/adrenal aks aktivas-
yonuna neden olarak hormonal dengeyi bozmaktadir (8).
Hormon ve metabolitler incelendiginde, uyku yoksunlugu
asir1 yemeye yatkinlik yaratacak bir metabolik profile yol
agryor goriinmektedir (9). Bu durum viicutta kas/yag ora-
ninin bozulmasina neden olabilmektedir. Yapilan ¢alisma-
lar uykunun kas metabolizmasi iizerinde modiilatér roli
oldugunu disiindiirmektedir. Uyku yoksunlugunun kas
atrofisine neden oldugu ve kas rejenerasyonunu engelledi-
gi gosterilmistir (10,11). Ancak bu durumun altinda yatan
olas1 mekanizmalar hormonal olarak agiklanmaya galigilsa
da hél4 tam olarak anlagilamamustir. Myostatin iskelet kas
gelisimi i¢in olduk¢a 6nemli olan Transforming Growth
Factor-Beta (TGF-B) siiperailesinin iiyelerinden olan bir
proteindir. Myostatin normal sartlar altinda kas hipertrofi-
sini engellerken, myostatinin inhibe olmasi kas hipertrofisi-
ni tetiklemektedir (12). Diyabet, obezite ve immobilizasyon
gibi gesitli patolojik stiregler myostatin diizeylerini artira-
rak kas atrofisine neden olmaktadir (12-14). Ancak uyku
yoksunlugunun kas myostatin diizeyleri tizerindeki etki-
si bilinmemektedir. Calismamizin amaci, sicanlarda akut
REM uyku yoksunlugunun neden oldugu iskelet kas: degi-
sikliklerini incelemek ve olast mekanizma olarak myostatin
diizeylerini degerlendirmektir.

GEREC ve YONTEMLER

Calismamizda 200-250 gr agirliginda, geng eriskin, 21 adet
erkek Wistar albino cinsi sigan kullanilmis olup, ayni biyo-
lojik ve fizyolojik ozelliklere sahip denekler secilmistir.
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Biitiin hayvanlar standart sican yemi ve su ile beslenerek 12
saat aydinlik ve karanlk siklusunda tutulmustur. Siganlar
Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi Deney
hayvanlar1 Arastirma ve Uygulama Merkezi'nden temin
edilmistir. Ttim deneysel prosediir Zonguldak Biilent Ece-
vit Universitesi Hayvan Deneyleri Etik Kurulu tarafindan
onaylanmustir (Etik Kurul no: 2022-14-02/06). Sicanlar
rastgele olacak sekilde; her bir grupta 7 hayvan olmak iizere
toplam 3 gruba ayrilmistir.

Deney gruplari:

1. Kontrol grubu-Normal kafeslerde tutulup herhangi bir
islem yapilmayan grup.

2. Uyku yoksunlugu (UY) grubu: Bu gruptaki deneklere 72
saat stire ile uyku yoksunlugu uygulanmistir. Uyku yoksun-
lugu olusturmak i¢cim modifiye multiple platform metodu
kullanilmistir (15). Bu metodda denekler icerisinde su ve
platformlarin bulundugu polipropilen kafeslere konulmak-
tadir. Kafes icerisinde 12 adet 6,5 cm ¢apinda ve 10 cm yiik-
sekliginde platform bulunmaktadir. Platformlarin arasinda
10 cimy’lik mesafe vardir. Siganlar platformlar arasinda rahat-
¢a hareket edebilmektedir. Kafesin i¢i platformlarin yaklasik
1 cm altina kadar su ile doludur. Béylece platforma konulan
sicanlar REM uykusuna giris yaptiklarinda kas tonusunun
kaybolmasi sonucu suya diigmektedir ve uyumalar1 engel-
lenerek REM uyku yoksunlugu olusturulmaktadir. Uyku
yoksunlugu siganlara 72 saat siireyle uygulanmustir.

3. Genis platform (GP) grubu: Bu gruptaki deneklere uyku
yoksunlugu olusturulmamistir, yalnizca gevresel faktorle-
rin etkisi olup olmadigini arastirmak i¢in uyku yoksunlugu
olusturulacak grup ile ayn1 zamanda ve siirede genis plat-
formlarin oldugu kafeslerde barindirilmistir. Genis platform
grubundaki denekler 14 cm lik platformlarin bulundugu ici
su dolu benzer kafeslerde barindirilmigtir.

Caligmada tiim deneklerin ilk ve son giin agirhiklar1 dlcil-
mistiir. Uyku yoksunlugu prosediirii tamamlandiktan
sonra lokomotor aktiviteyi degerlendirmek igin sicanlara
acik alan testi uygulanmustir. Davranis testinin tamamlan-
masindan sonra hayvanlar feda edilerek gastroknemius ve
soleus kas dokular1 sag bacaklarindan izole edilmistir ve
yas agirliklar: ol¢iilmiistiir, ardindan biyokimyasal analizler
i¢in -80°C’de saklanmistir. Kas doku agirligi/viicut agirlig
oranlanarak kas indeksleri elde edilmigtir.

Acik Alan Testi (Open Field Test)

Lokomotor aktivite acik alan testi ile degerlendirilmistir
(16). Acik alan testi, kemirgenlerde anksiyeteyi ve 16komo-
tor aktiviteyi 6l¢mek i¢in kullanilmaktadir. A¢ik alan, 30 cm
yiiksekliginde bir duvarla cevrili olan 16 kareye boliinmiis
bir alandan meydana gelmektedir. Ortada bulunan kareler,
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alanin “merkezi” olarak kabul edilmektedir. Test, siganin
alanin ortasina birakilmasiyla baslamaktadir. Test 5 daki-
ka boyunca siirmekte ve bu sirada kamera kayd: alinmak-
tadir. Bu siire boyunca merkezde gegirilen siire ve gecilen
kare sayis1 kayitlardan izlenerek hesaplanmistir. Acik alan
testinde gegilen kare sayis1 16komotor aktivitenin artmasiyla
iliskilidir. Davranis testi bittikten sonra sicanlar feda edil-
mis ve gastroknemius ve soleus kas dokular1 izole edilerek
agirhiklar tartilmistir. Ardindan kas dokularinda myostatin
diizeyleri, glikojen tayini ve oksidatif stres parametrele-
rinden malondialdehid (MDA) ve indirgenmis glutatyon
(GSH) diizeyleri olgiilmiistiir.

Myostatin Diizeyleri

Iskelet kas1 dokusunda myostatin diizeyi ticari kit (Sunred
Biological Technology Co., Ltd, China, cat #: 201111071)
kullanilarak ol¢tlmistiir. Bu amagla ticari kitin 6nerdi-
gi sekilde ¢alisma prosediiriine uygun olarak myostatin
diizeyleri belirlenmistir. Ticari kitin kullanma kilavuzuna
gore ELISA ol¢timii gergeklestirilmistir.

Kas Dokusu Glikojen Diizeyinin Olgiimii

Kas dokusunda glikojen diizeyleri spektrofotometrik yon-
tem ile 6lcilmustir (17). Bu amagla alinan doku 6rnekleri
KOH ile kaynar su banyosunda 30 dk bekletilip, ardindan
%95’lik etanol eklenerek 2400 rpm’de santrifiij edilmistir.
Elde edilen siipernatan atilarak kalan peletler distile su ile
sulandirilmigtir. Bu 6rnekten 1ml alip tizerine %5’lik fenol
ve siilfirik asit (H,SO, ) eklenmistir. Su banyosunda 20 daki-
ka bekletilen 6rnekler spektrofotometrede 490 nm’de okun-
mugtur. Orneklerin glikojen diizeyleri hazirlanan standart
egrinin optik dansite degerine gore hesaplanmustr.

Oksidatif Stres Parametrelerinin Ol¢iimii
Malondialdehid Diizeyi

MDA seviyesi, lipid peroksidasyon gostergesidir ve spekt-
rofotometrik olarak degerlendirilmistir (18). Kisaca elde
edilen kas doku ornekleri tartilmigtir. Tartilan dokuya 9
kat olacak sekilde soguk %10’luk triklorasetik asit eklen-
mistir. Ornek mekanik homojenizatérde homojenize edilip
(18-20 °C’de) 3000g’de 15 dakika santrifiij edilmistir. Elde
edilen siipernatant tizerine 10 pl %1’lik butilhidroksi toluen
eklenmigstir. Ardindan tiyobarbitiirik asit eklenip 15 dakika
kaynatma islemi yapilmistir. Son olarak érnekler spektrofo-
tometrede (535 nm’de) okunmustur.

GSH Tayini

GSH seviyesi spektrofotometrik degerlendirilmistir (19).
GSH major endojen bir antioksidandir. MDA tayininde
elde edilen siipernatana 1 ml 0,3M Na,HPO, eklenir. Ditio-

bisnitrobenzoat eklendiginde vorteksleme sonrasi 6rnekler
412 nm’de spektrofotometrede okunmustur.

Istatistiksel Degerlendirme

SPSS 22 paket programi kullanilarak gruplar arasinda
farkliklar1 degerlendirmek i¢in one-way ANOVA testi
kullanidmigtir. Farkliligin bulunmas: durumunda grup igi
degerlendirme Bonferroni testi ile yapilmistir. Verilerin
normallik testi Kolmogorov-Smirnov testi ile degendiril-
mistir. p degerinin 0,05 den kiigiik olmas istatistiksel olarak
anlamli kabul edilmistir.

BULGULAR
OFT Bulgular:

Agik alan testinde UY grubu, hem kontrol hem de GP gru-
bu ile kiyaslandiginda gegilen kare sayisinda anlaml sekilde
artis bulunmaktadir (p=0,001 ve p=0,044) (Sekil 1A). Yani
uyku yoksunlugu lokomotor aktiviteyi artirmistir. Grup-
lar arasinda merkezde ve periferde gegirilen siireler karsi-
lagtirldiginda anlaml fark bulunmamistir (p>0,05)(Sekil
1B,1C).

Viicut Agirliklari, Kas indeksleri ve Myostatin Diizeyleri

Viicut agirliklar: incelendiginde, gruplar arasinda ve grup-
larin ilk ve son giin agirliklar1 arasinda istatistiksel fark
saptanmamustir (p>0,05) (Sekil 2A). REM UY ve GP grupla-
rinin agirhiklarinda azalma gézlenmesine ragmen bu azalma
anlaml degildir.

Gastroknemius kas indeksi ve soleus kas indeksi incelendi-
ginde gruplar arasinda anlaml fark saptanmamistir (sira-
styla p=0,75 ve p=0,0145) (Tablo 1, Sekil 2B ve Sekil 2C).

Gastroknemius kas1 myostatin diizeyleri UY grubunda GP
grubuna gore anlaml sekilde artmistir (p=0,035) (Tablo 1,
Sekil 3A). Soleus kasi myostatin diizeyleri UY grubunda
kontrol grubuna oranla yiikselmistir (p=0,036) (Tablo I,
Sekil 3B).

Kas Oksidatif Stres Parametreleri ve Glikojen Diizeyleri

Gastroknemius kast MDA dizeyleri agisindan gruplar
arasinda anlamli fark bulunmamigtir. (p>0,05)( Tablo 1,
Sekil 4A). Soleus kas1t MDA diizeyi UY grubunda kontrol
grubuna gore yitksek bulunmustur (p=0,01) (Tablo 1, Sekil
4B). Gastroknemius kast GSH diizeyi UY grubunda kontrol
grubuna gore diisiik bulunmustur (p=0,007) (Tablo 1, Sekil
4C). Soleus kast GSH diizeyleri agisindan gruplar arasinda
fark bulunamamigtir (p=0,117) (Tablo 1, Sekil 4D). Gast-
roknemius kas: glikojen diizeyi UY grubunda GP grubuna
gore digiik saptanmustir (p=0,037) (Tablo 1, Sekil 1D).

Turk ] Diab Obes 2023; 2: 93-101
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Sekil 1. Gruplar arasinda OFT sonuglari ve glikojen diizeyi. A paneli toplam gegilen kare sayisini, B paneli merkezde gegirilen siireyi,
C paneli periferde gegirilen siireyi ve D paneli gastroknemius kas glikojen diizeyini gostermektedir. * p<0,05 Kontrol grubuna gore, &

p<0,05 GP grubuna gore farklilig1 gostermektedir.
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Sekil 2. Gruplarin viicut agirliklar: degisimi ve kas
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indeksini gostermektedir. Gruplar arasinda anlamh
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Tablo 1: Uyku yoksunlugunun iskelet kast MDA, GSH, myostatin ve kas indeksleri diizeylerine etkisi.

Kontrol GP Uy P
Gastroknemius kast MDA (nmol/g) 48,46+4,83 40,25+4,52 55,83+5,56 >0,05
Soleus kast MDA (nmol/g) 57,60+4,26 92,94+16,74 115,37+8,47* 0.001
Gastroknemius kast GSH (umol/g) 6,23+0,20 7,22+0,34 4,86+0,26" 0,007
Soleus kas1 GSH (pmol/g) 10,32+1,31 16,18+2,73 13,57+1,80 0,117
Gastroknemius kast myostatin (pg/ml) 1097,96+22,75 1027,01+33,69 1144,08+25,78% 0.035
Soleus kas1 myostatin (pg/ml) 1038,44+26,07 1058,71+16,52 1161+39,55" 0,023
Gastroknemius kasi glikojen (mmol/L) 6,04+0,42 6,18+0,21 5,13+0,21% 0,028
Gastroknemius kas indeksi (mg/g) 4,83+0,68 5,49+0,57 6,48+1,49 0,075
Soleus kas indeksi (mg/g) 0,50+0,09 0,43+0,11 0,53%0,06 0,145

GP: Genis Platform grubu, UY: Uyku Yoksunlugu grubu MDA: Malondialdehyde, GSH: Glutathione, *: kontrol grubuna gore, &: GP grubuna gére

farklilig1 gostermektedir. Degerler ortalamaz+standart hata olarak verilmistir.
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Sekil 3. Gruplarin myostatin diizeyleri. A paneli gastroknemius kasi myostatin diizeyini, B paneli soleus kast myostatin diizeyini
gostermektedir. * p<0,05 Kontrol grubuna gore, & p<0,05 GP grubuna gore farklilig1 gostermektedir.

TARTISMA

Calismamiz akut REM uyku yoksunlugu olusturulan sigan-
larin gastroknemius ve soleus kasinda bazi metabolik para-
metrelerin degisebilecegini gostermistir. Sonuglarimiz uyku
yoksunlugunun I6komotor aktiviteyi artirdigini, soleus
kasinda myostatin diizeylerini ve MDA diizeylerini artirdi-
g1n1, gastroknemius kasinda ise GSH seviyelerini diistirdii-
giinii gostermistir.

Uyku, viicut homeostazisinin stirdiiriilmesinde ve normal
tizyolojik ve psikolojik fonksiyonlarin korunmasinda kri-
tik bir rol oynamaktadir (20). Uyku, metabolizma, bagigik-
lik sistemi, endokrin sistem, kas-iskelet sistemi ve biligsel
sliregleri etkilemektedir. Uyku viicuttaki bir¢ok organ ve
doku ile karmasik ve genellikle ¢ift yonlii bir iligkiye sahiptir
(20). Uyku yoksunlugu birgok sistemi etkiledigi gibi, iskelet
ve kas sistemini de negatif etkilemektedir. Uyku yoksun-
lugunun kas atrofisine katkida bulundugu bir¢ok ¢alisma
tarafindan gosterilmistir (10, 21, 22). REM UY olusturulan
sicanlarda viicut yaginda ve kasta bir azalma meydana gel-
mektedir. Dattilo ve ark. ratlarda 96 saatlik uyku yoksunlu-

gunun viicut yag ve kas kiitlesinde azalma meydana gelmesi
nedeniyle viicut agirhginda diigmeye neden oldugunu bil-
dirmiglerdir (10). Dahasi kas kiitlesindeki degisimi testos-
teron gibi anabolik hormonlarin azaligina ve kortikosteron
gibi katabolik hormonlarin artisina baglamislardir. Bu hor-
monal dengesizliklerin, protein sentezi ve protein yikimin-
daki dengeyi bozabilecegi ve kas atrofisine neden olabilecegi
bildirilmektedir (10). Tek gecelik uyku yoksunlugunun dahi,
saglikli geng yetiskinlerden olusan bir popiilasyonda iskelet
kas protein sentezini 6nemli 6l¢tide azalttig bildirilmistir
(7). Bizim ¢aligmamizda REM uyku yoksunlugu olusturu-
lan siganlarda ve GP grubunda viicut agirliklar1 diisme egi-
limi gosterse de bu diisiis anlaml ¢tkmamugtr.

Kas metabolizmasinda ve kasilabilirliginde etkili olan pro-
teinlerin farkliliklar gostermesi farkli kas lifi tiplerinin
olusmasini saglamustir (23). Kas lifi tipleri metabolik ve
kasilabilme 06zelliklerine gore temelde 3 gruba ayrilmak-
tadir. Tip 1 kas lifleri (yavas kasilan oksidatif lifler), Tip
2A (hizli kasilan oksidatif glikolitik lifler) ve Tip 2B (hizl
kasilan glikolitik lifler) liflerdir (23). Ttim kaslar bu kas lifi
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tiplerini icerse de bazi kaslarda bazi lif tipleri yogun ola-
rak goriilmektedir. Ornegin soleus kasinda tip 1 kas lifleri
yogun olarak bulunurken, gastroknemius kasinda tip 2 kas
lifleri daha yogun olarak bulunmaktadir (24-27). Bu yiizden
calismamizda gastroknemius ve soleus kaslar1 incelenmis-
tir. Gastroknemius ve soleus kas indeksleri gruplar arasinda
farklilik gostermemistir. 96 saatlik uyku yoksunlugunun tip
2 kas liflerinde atrofiye neden oldugu ve kas rejenerasyonu-
nu bozdugu gosterilmistir (11,22). Bu durumun es zamanlh
olarak kas ve yag kitlesinin azalmis olmasindan yani ratlarin
kilolarinin azalmig olmasindan kaynaklanabilecegini ya da
uygulanan UY protokoliiniin farkliligindan kaynaklanabi-
lecegini diisinmekteyiz.

Kas-iskelet sistemi, reaktif oksijen tiirlerinin (ROS) ana
kaynag1 olan mitokondriler agisindan zengindir. Sitokrom
P450, peroksizomlar, ksantin oksidaz ve nitrik oksit sen-
taz gibi metabolik yollar ve enzimler kasta ROS iiretebilir.
Yogun kas kasilma aktivitesi sirasinda, iskelet kas1 olduk¢a
gelismis bir antioksidan sisteme sahip olmasinin yani sira
yiiksek seviyelerde ROS tiretir (28). ROS un anormal mik-
tarda birikimi hiicreler icin toksiktir ve organeller, prote-
inler, DNA ve hiicre membraninin yapisina hasar verebilir.
Iskelet kasi, miyozin ekspresyonu ve oksidatif fosforilasyon
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kapasitesi degisen farkls tipte kas liflerinden olugsmaktadur.
Tip Ilifler, tip II liflere sahip kasa kiyasla daha yiiksek sayida
mitokondriye, oksidatif kapasiteye ve ROS metabolizasyo-
nuna sahiptir (29). ROS’u nétralize edebilen enzimler, anti-
oksidan sistemi olusturur. Antioksidan aktivite, ROSun
neden oldugu yapisal hasar1 engelleyemezse, hiicresel bir
hasar meydana gelebilir ve otofaji, apoptoz ve hatta nekroz
gibi hiicresel yolaklar aktive olabilir. Uyku yoksunlugu
sirasinda, metabolik aktivitelerdeki degisiklik ve oksijen
titketimindeki artig, daha fazla ROS tiretimi ve mitokond-
riyal aktiviteye neden olmaktadir (30). MDA dokularda
oksidatif stresi gosteren lipid peroksidasyonunun son {irii-
niidiir. GSH ise antioksidan durum hakkinda bilgi vermek-
tedir. Caliymamizda gastrocnemius kas1t MDA diizeylerinde
anlamli degisiklik olmazken, soleus kas1t MDA diizeylerinin
uyku yoksunlugunda arttig1 saptanmistir. Gastroknemius
kas1 GSH diizeyleri ise uyku yoksunlugunda azalirken soleus
kas1 GSH diizeylerinde anlamli bir degisiklik gozlenmemis-
tir. Bu bulgular REM UY’nin tip I lif baskin olan kaslarda
(soleus kasinda goriindiigii gibi) oksidan sistem iizerinden,
tip II liflerin baskin oldugu kaslarda (gastroknemius kasin-
da gorindigii gibi) antioksidan sistem iizerinden etkili
oldugunu gosterebilir. Yapilan bir galismada 96 saatlik uyku



Uyku Yoksunlugunun Myostatin Diizeyine Etkisi

yoksunlugunun ardindan bizim ¢aligmamiza benzer sekilde
soleus kasinda MDA seviyelerinin arttig1 bulunmustur (30).

Iskelet kasinin énemli bir negatif diizenleyicisi olan myos-
tatin, iskelet kasmin saghkli olmasinda 6nemli bir rol
oynamaktadir (31). Farelerle yapilan caligmalarda immobili-
zasyonun iskelet kas1 atrofisiyle beraber reversibl bir sekilde
myostatin ekspresyonunu artirdig1 bildirilmistir (13). insan
calismalarinda da benzer olarak myostatin ve HIV enfeksi-
yonuna bagli iskelet kasi atrofisinde pozitif bir iliski bulun-
mus (32), obezite ve tip 2 diyabette (14), kronik obstriiktif
akciger hastaliginda (33), siroz hastaligina sahip bireylerde
hem dolasimdaki hem de iskelet kas1 dokusundaki myosta-
tin oraninin arttig1 gozlemlenmistir (34). Ancak yaslanma
iliskili sarkopenide myostatinin seviyesinin anlaml olarak
degismemesi, myostatin seviyelerindeki artisgin daha ¢ok
patolojik durumlarla iliskili oldugunu diistindiirmekte-
dir (35,36). Myostatin iskelet kas ve gelisimi tizerinde ¢ok
onemli bir etkiye sahiptir; 6yle ki myostatin’in herhangi
bir sekilde inhibisyonu iskelet kasinda ytiksek miktarda
hipertrofiye neden olmaktadir. Myostatin gen eksikligi ya
da myostatinin inhibe edilmesiyle ortaya ¢ikan kas hipert-
rofisi fareler, ¢iftlik hayvanlari ve insanlar gibi farkli meme-
li hayvanlarda gozlenmistir ve bu durum, myostatinin kas
tizerindeki etkisini net bir bigimde gdstermektedir (37-
39). Yetiskin iskelet kasinda da myostatin, spesifik olarak
satellite hiicrelerinde de eksprese edilmektedir. Myostatin
yoksunu farelerin toplam ve aktive satellite hiicre sayisinin
normal farelere kiyasla yiiksek oldugu gosterilmistir (36).
Myostaninin iskelet kasi yikimu tizerine de etkisi vardir. Int-
ramuskiiler myostatin enjeksiyonu, farelerde kaseksi benze-
ri bir tabloya yol agmaktadir. Bu durum, myostatinin iskelet
kas proteinlerinin yitkimina, ayni zamanda yeni protein sen-
tezi inhibisyonuna neden olmasiyla iliskilendirilmistir (30).
Bu nedenlerle ¢alismamizda gastroknemius ve soleus kasla-
r1 myostatin diizeylerini inceledik. Calismamizda uyku yok-
sunlugu olusturulan ratlarin soleus kas1 myostatin diizeyleri
kontrol grubuna gore yitksek bulunmustur. Gastroknemi-
us kasinda ise UY siganlarda genis platform grubuna gore
myostatin diizeyleri yiiksek bulunmustur. Caligmamiz uyku
yoksunlugunda kas myostatin diizeylerini degerlendiren
ilk ¢aligmadir. Bu 6nemli bulgu ile uyku yoksunlugunun
ozellikle tip I kas lifi iceren soleus gibi kaslarda myostatin
diizeylerini artirarak kas metabolizmas: tizerinde etkili ola-
bilecegi diisiiniilebilir.

Calismamizda agik alan testinde toplam gegilen kare sayisi-
nin uyku yoksunlugunda diger gruplara gore artmis olmasi
lokomotor aktivitenin arttigini géstermektedir. Yapilan bir
calismada uyku yoksunlugunun lokomotor aktivitede artigsa
neden olabildigini gostermistir (40). Merkezde ve periferde
gecirilen siirenin gruplar arasinda farkli olmamasi ratlarda

anksiyete diizeylerinin benzer oldugunu gostermektedir.
Ayni zamanda ¢alismamizda gastroknemius kasi glikojen
diizeyleri incelendiginde uyku yoksunlugunun genis plat-
form grubuna gore daha diisiik oranda glikojen igerdi-
gi tespit edilmistir. Bu durum uyku yoksunlugunda artan
lokomotor aktiviteden kaynaklanmis olabilir. Gastrokne-
mius ve soleus kasinin histolojik olarak analiz edilmemis
olmasi ¢alismanin kisithiligini olusturmaktadir.

Calismamiz uyku yoksunlugunun lokomotor aktiviteyi
artirdigini, soleus kasinda myostatin seviyelerinde artisa
neden olabilecegini gostermektedir. Ayni zamanda uyku
yoksunlugunun kaslarda oksidan/antioksidan dengeyi
bozarak kas metabolizmasini degistirebilecegini gostermis-
tir. Ancak kasta meydana gelen degisimlerin altinda yatan
mekanizmalar1 anlayabilmek i¢in yapilacak daha fazla ¢alis-
maya ihtiya¢ bulunmaktadir.
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Tip 1 Diabetes Mellitus Tanil1 Hastalarda Poliglandiiler Otoimmiin
Sendrom Sikliginin Tespiti ve Diyabetin Prognoz ve Komplikasyonlar:
ile Iliskisinin Arastirilmasi
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Bu makaleye yapilacak atif: Acar R ve Kilinc E Tip 1 diabetes mellitus tanili hastalarda poliglandiiler otoimmiin sendrom sikliginin tespiti diyabetin prognoz ve komplikasyonlar ile
iliskisinin aragtirilmasi. Turk ] Diab Obes 2023;2: 102-111.

o0z
Amag: Tip 1 diabetes mellitus (T1DM) tanili hastalarin tigte birinde otoimmiin poliglandiiler sendrom (OPS) bulunmaktadir. Calismada
T1DMye eslik eden OPS siklig1 ve diyabetin prognoz, komplikasyonlari ile iliskisinin arastirilmasi amaglanmigtir.

Gereg¢ ve Yontemler: Caligmaya Endokrinoloji poliklinigine bagvuran ve T1DM tanist ile takipli 99 hasta dahil edildi. Verilerin analizinde
Ki-Kare analizi (Pearson Chi-kare), Kolmogorov-Smirnov testi, Student t-testi, Mann Whitney-U testi, Spearman Korelasyon testi ve
Kruskal Wallis testi kulanilmustir. Verilerin analizinde SPSS 22 paket programi kullanildi. Anlamlilik degeri p< 0,05 olarak alindi.

Bulgular: Caligmaya alinan hastalarin 25’inde (%25,3) hipotiroidi ve 8inde (%8,1) ¢olyak hastalig: saptandi. Hastalarin 9’unda (%9,1)
anti endomisyum antikor, 50’sinde (%50,5) adacik antikoru, 22’sinde (%22,2) anti insiilin antikor, 26’sinda (%26,3) anti parietal antikor,
8inde (%8,1) doku transglutaminaz IG A, 43’tinde (%43,4) ANA, 4’tinde (%4,0) ASMA pozitifligi ve 25’inde (%25,3) OPS varlig tespit
edildi. TIDM tanili hastalarda retinopati, néropati ve nefropati gelisen hastalarin hastalik siiresi gelismeyenlerin hastalik siiresinden
anlamh sekilde yiiksek oldugu tespit edildi. Hastalarin hastalik yili ile VKI ve bel gevresi arasinda pozitif yonde, hastalik yili ile HbAlc
ve ¢ peptit arasinda ise negatif yonde anlamli bir korelasyon saptandi. OPS varlig1 arasinda retinopati varligi, néropati varlig1 ve nefropati
varlig1 agisindan anlamli farklilik olmadig: saptandi. Bunun yaninda OPS varlig1 arasinda HbAlc degeri agisindan da anlamli farklilik
goriilmedi.

Sonug: T1DM tanili hastalarda diger otoimmiin hastaliklarin sikliginda yillar gectikge ciddi bir artis gelismekte olup, diyabetik hastala-
rin takiplerinde komplikasyon risklerinin azaltilmass, iyi bir prognoz, iyi klinik gelisim ve erken tan1 agisindan otoimmiin hastaliklarin
diyabetin hem tan1 aninda hem de ilerleyen yillarinda dikkate alinmas: gerekmektedir.

Anahtar Sozciikler: Tip 1 diabetes mellitus, Otoimmiin poliglandiiler sendrom, Prognoz

Investigation of the Frequency of Polyglandular Autoimmune Syndrome
in Patients with Type 1 Diabetes Mellitus and Its Relationship with the
Prognosis and Complications of Diabetes

ABSTRACT
Aim: One third of patients with type 1 diabetes mellitus (T1DM) have an autoimmune polyglandular syndrome (OPS). In this study, it
was aimed to investigate the frequency of OPS accompanying T1DM and the relationship of diabetes with prognosis and complications.

Material and Methods: Our study included 99 patients who applied to the endocrine outpatient clinic and were followed up with
the diagnosis of TIDM. Chi-square analysis (Pearson Chi-square), Kolmogorov-Smirnov test, Student’s t-test, Mann Whitney-U test,
Spearman Correlation test and Kruskal Wallis test were used in the analysis of the data. SPSS 22 package program was used in the
analysis of the data. The significance value was taken as p< 0.05.
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Results: Of the patients included in the study, 25 (25.3%) had hypothyroidism and 8 (8.1%) had celiac disease. Anti-endomysium
antibodies in 9 (9.1%), islet antibodies in 50 (50.5%), anti-insulin antibodies in 22 (22.2%) patients, and anti-parietal antibodies in 26
(26.3%) patients’” antibody, tissue transglutaminase IG A in 8 (8.1%), ANA in 43 (43.4%), ASMA positivity in 4 (4.0%) and OPS in 25
(25.3%) detected. It was determined that the duration of the disease of the patients with retinopathy, neuropathy and nephropathy in
T1DM patients was significantly higher than the duration of the disease in those who did not. It was found that there was a positive
correlation between the patients’ disease year and BMI and waist circumference, and a negative correlation between the disease year and
HbA1lc and C peptide. It was determined that there was no significant difference between the presence of OPS in terms of presence of
retinopathy, presence of neuropathy) and presence of nephropathy. In addition, there was no significant difference between the presence
of OPS in terms of HbA1c value.

Conclusion: The incidence of other autoimmune diseases has increased significantly over the years in patients with T1IDM, and
autoimmune diseases should be considered both at the time of diagnosis and in the following years in terms of reducing the risk of

complications in the follow-up of diabetic patients, a good prognosis, good clinical development and early diagnosis.
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GIRIS

Tip 1 diabet mellitus (T1DM), otoimmiin diyabet olarak da
bilinmekle beraber, pankreas beta hiicrelerinin hasari se-
bebiyle insiilin eksikligi ile seyreden, hiperglisemiye neden
olan kronik bir hastaliktir. Hastalarin ¢ogunda pankreas
beta hiicrelerinde otoimmiin hasar mevcuttur (1). Otoim-
miin hastalig1 olan olgular, diger otoimmiin hastaliklar i¢in
yiiksek risk grubunda yer alirlar. TIDM liler, kronik otoim-
miin tiroidit, Graves hastalig1, ¢6lyak hastaligi, otoimmiin
gastrit, otoimmiin hepatit, vitiligo gibi diger otoimmiin ve
diger hastaliklar agisindan yiiksek risk altindadir (2).

Yeni tani konulan T1IDM tanili hastalarin yaklagik %80-
90'1inda adacik hiicre antikor pozitifligi tespit edilir ve bu
antikorlar adacik hiicrelerinin harabiyetinin ilerlemesiyle
kaybolur. Yeni tam1 konulan TIDM tanili hastalarda %80
oraninda GAD antikorlar1 ve %30-40 oraninda insiilin anti-
kor pozitifligi (IAA) saptanir (3).

T1DM’de otoimmiinite erken ortaya ¢ikar ve yillar boyu
stirebilir. Otoimmiin durumun ortaya ¢ikmasi genetik po-
limorfizim ile belirlenir ve cevresel faktorler 6zellikle enfek-
siyoz ajanlar tarafindan tetiklenir (4). Bu otoimmiinitenin
baslangici ve patogeneziyle iliskili iki hipotez vardir. Efektor
hipoteze gore otoimmiinitenin sebebi 6z antijenlere karsi
duyarlanmis anormal T hiicre klonlaridir. Supresér hipo-
teze gore bunun sebebi T regulatuvar hiicrelere kars1 olusan
defektif T hiicre supresyonudur (5).

Otoimmiin poliglandiiler sendrom otoimmiin poliendok-
rin sendrom olarak da adlandirilir. OPS bir veya birden
fazla endokrin organa karsi olusan, otoimmiin hasar son-
ras1 meydana gelen bir grup heterojen nadir hastaliklar gru-
bundan olusur. Ayrica endokrin olmayan organlara kars: da
hasar olugabilir. OPS ilk defa 1926 yilinda Schmidt ve ark.
tarafindan tanimlandi. Ik siniflama ise 1980 yilinda Neu-
feld ve ark. tarafindan yapildi (6). Giincel siniflamada ti¢
tane OPS tipi vardir. Bu siniflama klinik 6zellikler, genetik

altyapisi ve ortaya ¢ikma zamani dikkate alinarak olugturul-
mustur.

Bu caligmada T1DM’li hastalarda poliglandiiler otoimmiin
hastaliklarin sikliginin tespiti tip 1 diyabetin prognoz ve
komplikasyonlari ile iligkisinin arastirilmasi amaglanmustir.

GEREC ve YONTEMLER
Olgu Se¢imi ve Calisma Metodu

Bu kesitsel ve gozlemsel ¢alismaya; Endokrinoloji polikli-
niklerine 2020 ile 2021 yillar1 arasinda bagvuran T1DM ta-
nili hastalar dahil edilmistir. Calisma i¢in Firat Universitesi
Tip Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurul Bagkanligi'ndan 17/09/2020 Tarih ve 2020/12-26 sa-
yili toplantt ile etik onay alind1.

Belirlenen zaman diliminde poliklinige 116 hasta bagvurmus
olup dislama kriterleri nedeniyle 99 hasta calismaya dahil
edilmigtir. Caligma siiresince 1 yil iginde olgular toplanmus,
bilgileri taranmgstir. Caligmaya dahil edilen her hasta bilgi-
lendirilmis, hastalarin onamlar1 alinmig ve kendi istek ve ar-
zulari ile caligmaya katilmalari saglanmistir. Hastalik siiresi,
ailede otoimmiin hastalik siklig1, varsa TIDM’ye eslik eden
diger otoimmiin hastaliklar1 ve gelisen otoimmiin hastalik-
larin eklenme siireleri ile ilgili bilgiler hastalardan alinmustir.

Calismaya dahil edilen hastalarin kesitsel ve gozlemsel ola-
rak demografik verileri (yas, cins, kronik hastalik); boy-ki-
lo-viicut kiitle indeksi (VKI), bel cevresi dl¢iimleri (arkus
kostaryum ve spina iliaka anterior superior aras1 mesafenin
orta noktasindan), boyun cevresi ile biyokimyasal tetkikle-
ri (Glikoz, HbAlc, c-peptit, adacik hiicre antikoru, insiilin
otoantikoru, B12, D vitamini, anti parietal hiicre antikoru
(B12 diizeyi diigiikse rutin olarak bakilmaktadir), TSH, an-
ti-TPO, anti-Tg, doku transglutaminaz antikoru, anti endo-
misyum, ACTH, kortizol, parathormon, ferritin, folik asit,
demir, demir baglama kapsitesi, ANA, ASMA, anti-LKMI,
anti-Ro, anti-La, tam kan, lipit profili) kaydedilmistir.
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Diglama kriterlerimiz sunlari igermektedir;
1 Malign hastalik 6ykiisii varlig

2- Kronik aktif sistemik hastalik varligi (Bobrek yet-
mezligi, kronik aktif kalp yetmezligi, karaciger yet-
mezligi, serebrovaskiiler hastalik gibi)

3- Alkol ve sigara kullanimi

4- Yazili onam alinmayan hastalar caligmaya dahil edil-
memistir.

Biyokimyasal Analizler

Serum kolesterol, trigliserid ve HDL diizeyleri enzimatik
kolorimetrik yontemle ¢alisan kitlerle (COBAS 311, Ro-
che Diagnostics GmbH, Mannheim, Germany) ol¢ildd,
LDL Fridewald formiliine (LDL=Total kolesterol- (VLD-
L+HDL), VLDL= TG/5) gore hesaplandi. HbAlc diizeyleri
parcacik destekli immiinoturbidometrik metot (Roche Di-
agnostics, Mannheim, Germany) kullanan bir COBAS 311
analizleri ile 6l¢tildii. HbA1c sonuglari Diyabet Kontrolii ve
Komplikasyonlar1 Caligmasi/Ulusal Glikohemoglobin Stan-
dardizasyon Programi (DCCT/NGSP) protokoliine uygun
olarak total Hb’nin yiizdesi olarak ifade edildi.

Bireylerin Antropometrik Ol¢iimleri

Calismaya alinan vakalarin viicut agirhigi, boy uzunlugu,
viicut kiitle indeksi, bel gevresi, bel/kal¢a oran1i ve boyun
cevresi gibi antropometrik dl¢timler sorgulanmistir. Birey-
lerin viicut agirlig1 ve boy uzunlugu tarti ve duvara dayana-
rak 6lciildii. Bel gevresi ve boyun gevresi ise bizzat arastir-
may!1 yapan kisi tarafindan 6l¢tim tekniklerine uygun olarak
alinmugtir.

Istatistiksel Degerlendirme

Analizler IBM SPSS (Statistical Package for Social Sciences;
SPSS Inc., Chicago, IL) 22 paket programinda degerlendi-
rilmistir. Degiskenlerin normal dagilima uygunlugu gor-
sel (histogram ve olasilik grafikleri) ve analitik yontemler
(Kolmogorov-Smirnov/ Shapiro-Wilk testleri) kullanilarak
incelendi. Tanimlayici analizler normal dagilan degisken-
ler i¢in ortalama ve standart sapma (mean+SD) kullanila-
rak, normal dagilmayan degiskenler i¢in ortanca ve (mini-
mum-maksimum) degerleri kullanilarak verildi. Iki grupta
normal dagilan sayisal degiskenler Independent Samples T
test ile, normal dagilim géstermeyen sayisal degiskenler ise
Mann-Whitney U testi ile kargilagtirma yapildi. Korelasyon
analizleri icin normal dagilan sayisal degiskenler icin Pe-
arson testi, normal dagilmayan degiskenler i¢in Spearman
korelasyon testleri kullanildi. p <0.05 olan sonuglar istatis-
tiksel olarak anlamli kabul edildi.
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BULGULAR

Caligmaya yas ortalamasi 29,6+10,1 (min=17, maks=53)
olan toplam 99 hasta dahil edilmistir. Hastalarin 48’
(%48,5) kadin ve 51’i (%51,5) erkektir.

Hastalarin hastalik siiresi ortancasi 10,0 (5,0-19,0) yil ola-
rak gortlmiistiir. Hastalarin 80’inde (%80,8) ek hastalik,
72’sinde (%72,7) ailesel 6ykii, 24’tinde (%24,2) retinopati,
52’sinde (%52,5) noropati ve 27’sinde (%27,3) nefropati tes-
pit edildi (Tablo 1).

Caligmaya alinan hastalarin 25’inde (%25,3) hipotiroidi ve
8’inde (%8,1) ¢olyak hastalig: tespit edildi. Hastalarin 9’unda
(%9,1) anti endomisyum antikor, 50’sinde (%50,5) adacik
antikoru, 22’sinde (%22,2) anti insiilin antikor, 26’sinda
(%26,3) anti parietal antikor, 8’inde (%8,1) doku transglu-
taminaz IG A, 43’inde (%43,4) ANA, 4 inde (%4,0) ASMA
ve I'inde (%1,0) anti RO pozitifligi varken 25’inde (%25,3)
OPS saptand: (Tablo 2).

Retinopati, néropati ve nefropati gelisen hastalarin hastalik
stiresi gelismeyenlerin hastalik siiresinden anlaml sekilde
yiiksek oldugu tespit edildi (p<0,001) (Tablo 3).

Tablo 1. Hastalarin hastalikla ilgili 6zellikleri.

Hastalik o6zellikleri Sonug (n=99)
Hastalik yili, Ortanca (IQR) 10,0 (5,0-19,0)
Ek hastalik, n (%) 19 (19,2)
Ailesel 6ykii, n (%) 27 (27,3)
Retinopati, n (%) 24 (24,2)
Noropati, n (%) 47 (47,5)
Nefropati, n (%) 27 (27,3)

Tablo 2: Hastalarin antikor 6zellikleri.

Parametreler * Sonug (n=99)

Hipotiroidi 25 (25,3)
Colyak 8(8,1)
Anti Endomisyum Antikor 9(9,1)
Adacik Antikor 50 (50,5)
Anti Insiilin Antikor 22(22,2)
Anti Parietal Antikor 26 (26,3)
Doku Transglutaminaz IG A 8(8,1)
Anti-TPO Antikor 19 (19,2)
ANA 43 (43,4)
ASMA 4 (4,0)
Anti RO 1(1,0)
OPS varligt 25 (25,3)

*Parametreler n(%) olarak verilmistir.
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Hastalarin hastalik yili ile VKI ve bel gevresi arasinda pozitif
yonde, hastalik yili ile HbAlc ve ¢ peptit arasinda ise negatif o
yonde anlamli bir korelasyonu oldugu tespit edildi (Tablo .
4, Sekil 1-3). o
30 o
Tablo 3: Hastalarin komplikasyon gelisme durumlarinin hastalik 0 % o oo
yilina gore karsilagtirilmasi.
Hastalik y1l1
PX‘
Ortanca (IQR)
Var 20,0 (13,0-24,5)
Retinopati <0,001
Yok 9,0 (3,0-13,0)
Var 13,0 (9,0-21,0)
Noropati <0,001
Yok 7,0 (1,5-12,0)
Nefropati Var 20,0 (9,0-23,0) <0.001 60 20 100 120 140 160 180
P Yok 9,0 (4,0-13,0) ’ HbAle
Sekil 1. Hastalik yil1 ile HbA1c korelasyonu
Tablo 4: Hastalarin hastalik yili ile gesitli parametrelerin
korelasyonu.
Hastalik yili
40
r p .
HbAlc -0,216 0,032 °
VKI 0,228 0,023 30 o
Bel gevresi 0,225 0,025
Boyun evresi 0,088 0,385 ;
C peptit -0,431 0,000 e
e
Kolesterol 0,115 0,258
HDL 0,157 0,121 o
LDL 0,123 0,225
Trigliserit 0,077 0,446
D vitamini -0,023 0,822 7
I I T T T
B12 -0,156 0,124 25 50 75 100 125
Fe 0,096 0,344 Belgemes
Ferritin -0,011 0,915

Sekil 2. Hastalik yili ile bel ¢evresi korelasyonu

Tablo 5: Gruplarin komplikasyonlarinin ve HbAlc degerlerinin karsilastiriimasi.

izole Tip IDM Tip 1 DM+hipotiroidi  Tip 1 DM+golyak  Tip 1 DM-+hipotiroidi +¢olyak o

Komplikasyonlar (n=69) (n=22) (n=5) (n=3)

Retinopati,  Var 15 (21,7) 8 (36,4) 0 (0,0) 1(33,3) 0298
n(%) Yok 54 (78,3) 14 (63,6) 5 (100,0) 2 (66,7) ’
Néropati,  Var 32 (46,4) 11 (50,0) 2 (40,0) 2 (66,7) 0905
n(%) Yok 37 (53,6) 11 (50,0) 3 (60,0) 1(33,3) ’
Nefropati, ~ Var 16 (23,2) 9 (40,9) 2 (40,0 0 (0,0) 0228
n(%) Yok 53 (76,8) 13 (59,1) 3 (60,0) 3 (100,0) ’
HbAlc, Ortanca (IQR) 9,6 (8,1-11,9) 9,9 (7,5-10,8) 12,2 (8,6-14,1) 9,8 (7,6-11,9) 0,695

“Kikare analizi, “Kruskal Wallis analizi uygulanmistir.
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C-peptit ile HDL kolesterol arasinda negatif yonde anlam-
I bir iliski goriildii. HbAlc ile folat, kolesterol ve trigliserit
arasinda pozitif yonde; HbAlc ile albumin arasinda ise ne-
gatif yonde anlamli bir korelasyon saptandi. Anti TPO ile

sT4, folat ve proteiniiri belirtegleri arasinda pozitif yonde

anlamli bir iligki belirlendi (Tablo 5).

Gruplar arasinda retinopati varlig1 (p=0,298), néropati var-
lig1 (p=0,905) ve nefropati varlig1 (p=0,228) a¢isindan an-
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Sekil 3. Hastalik yil1 ile c-peptit korelasyonu

Tablo 6: Komplikasyonlarin ve HbA1lc degerlerinin OPS varligina

gore karsilastirilmasi.

OPS P*
Parametreler
Var (n=25) Yok (n=74)

Retinopati, ~Var 6 (24,0) 18 (24,3) 0.974
n (%) Yok 19 (76,0) 56 (75,7) '
Noropati, Var 13 (52,0) 34 (45,9) 0.600
n (%) Yok 12 (48,0) 40 (54,1) ’
Nefropati, Var 8 (32,0) 19 (25,7) 0.539
n (%) Yok 17 (68,0) 55 (74,3) '

HbAlc, Ortanca (IQR) 9,9 (7,6-11,9) 9,6 (8,1-11,8) 0,815**

*Kikare analizi, "Mann Whitney U analizi uygulanmuistir.

Acar R ve Kilinc F

lamli farklilik olmadig: belirlendi. Bunun yaninda gruplar
arasinda HbAlc degeri agisindan da dikkate alinacak farkli-
lik goriilmedi (p=0,695) (Tablo 5).

OPS varlig1 arasinda retinopati varlig1 (p=0,974), noropati
varlig1 (p=0,600) ve nefropati varlig1 (p=0,539) acisindan
anlamli farklihik olmadigi belirlenmistir. Bunun yaninda
OPS varlig1 arasinda HbA1c degeri agisindan da anlam ifa-
de edecek farklilik saptanmadi (p=0,815) (Tablo 6).

OPS porzitif olanlarin %641, OPS negatif olanlarin ise
%43,2’si kadin olup OPS varlig1 arasinda cinsiyet agisindan
anlam ifade edecek farklilik goriilmedi (p=0,073).

Anti insiilin antikor ve adacik antikor varlig1 arasinda has-
talik yili, HbAlc ve ¢ peptit diizeyi agisindan anlam ifade
edecek farklilik olmadig: saptandi (p>0,05) (Tablo 7).

TARTISMA

TIDM T hiicre aracili otoimmiin bir hastaliktir (7). Son
yillarda yaklagik 50 T1IDM vyatkinlik geni tanimlandi. (8).
Bu otoimmiin hastaliklar glandiiler (Addison hastaligi, oto-
immiin tiroid hastalig1 vb.) veya non-glandiiler otoimmiin
hastaliklar (RA, ¢6lyak hastaligi vb.) olabilir (9). Biz de ¢alis-
mamizda T1DM tanili hastalarda OPS sikligini ve prognoza
katkisini tespit etmeyi amagladik.

Yapilan ¢alismalarda T1IDM tanili olgularin %43,3-59,1’i
erkek, %40,9-56,7’si kiz cinsiyette bulunmustur (10). Evert-
sen ve ark. 1618 hasta tizerinde yaptiklar1 ¢alismada da ol-
gularin %52,1’i erkek, %47,9’u kiz idi (11). Ulkemizde Tag-
kin ve ark. yaptiklari ¢alismada ise olgularin %51,4°11 erkek,
%48,6’s1 kiz idi (12). Bizim ¢alisgmamizda ise hastalarin 48’i
kadin (%48,5), 51 ‘i erkek (%51,5) idi. Bu oran literatiir ile
uyumludur. Hastalarimizin yas ortalamasi 29,6+10,1 dir.
Taskin ve ark. yaptiklari ¢alismada T1DM hastalarin ailesin-
de TIDM oran1 %37, Simsek ve ark. yaptiklar: bir ¢alismada
bu oran %13, Kandemir ve ark. yaptiklar1 bir ¢aligmada ise
bu oran %10,3 olarak bulunmugtur (12-14). Bizim ¢alisma-
mizda ise ailede TIDM &ykiisti %27,3 olarak bulunmustur.

Glikozile hemoglobin, TIDM’li hastalarda glisemik kontrol
ve diyabetik komplikasyonlarin bir gostergesidir. HbAlc

Tablo 7: Anti insiilin antikor ve adacik antikor varliginin hastalik yili, HbAlc ve ¢ peptit diizeyine gore karsilastirilmast.

Anti insiilin antikor Adacik antikor
Var Yok Var Yok
p* p*
Ortanca (IQR) Ortanca (IQR) Ortanca (IQR) Ortanca (IQR)
Hastallkylll 9,5 (6,0-19,0) 11,0 (5,0-16,0) 0,610 10,0 (3,0-15,0) 12,0 (6,0-20,0) 0,335
HbAlc 9,3 (8,1-10,9) 10,0 (7,8-11,9) 0,794 10,0 (8,4-11,9) 9,4 (7,8-11,4) 0,435
C peptit 0,11 (0,10-0,35) 0,10 (0,10-0,39) 0,407 0,10 (0,10-0,36) 0,11 (0,10-0,40) 0,392

*Mann Whitney U analizi uygulanmustir.
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degerleri %7,5’in tizerinde seyrettik¢e, komplikasyonlarin
goriilme orani artar (15). Bu nedenle TIDM’li ¢ocuklar ve
ergenler de HbAlc tedavi hedefi olarak <%7,5 énerilir (IS-
PAD). Uluslararas1 Hvidore ¢alismasinda ortalama HgAlc
degeri %8,3, Iskogyada yapilan bir caligmada %8,9, Dani-
markada yapilan bir ¢alismada %9,1, Fransada yapilan bir
caligmada ise %9,0 bulunmugtur (16). Daneman ve ark.
T1DM tanist olan 477 hastada yaptiklar1 bir ¢aligmada or-
talama HbAlc degerini %11,8 olarak saptamislardir (17).
Ayni ¢alismada HbAlc degeri, yas ile pozitif korelasyon
gosterirken diyabet siiresi ile korelasyon olmadig1 gosteril-
mistir. Kaufman ve ark. yas ve diyabet stiresi ile HbAlc de-
geri arasinda pozitif korelasyon oldugunu tespit etmislerdir
(18). Gerstl ve ark. yaptiklari ¢alismada HgA1c degeri ile yas
ve diyabet siiresi arasinda pozitif ydonde anlamli korelasyon
oldugu bulunmugtur (19). Bizim ¢alismamizda ise ortalama
HgAlc degeri 9.9 bulunmus olup, hastalik yili ile HbAlc
arasinda ise negatif yonde anlaml bir korelasyonu oldugu
belirlenmistir.

T1DM’de instilin tireten beta hiicrelerinde harabiyet mev-
cuttur (8). C-peptid ol¢timii, endojen insiilin sekresyonu-
nu ve beta hiicre fonkiyonunu gosteren kabul gérmiis bir
6l¢timdir. Davis ve ark. 900 T1DM tanili hasta tizerinde
yaptiklar1 bir ¢alismada c-peptid diizeyinin tani aldig1 yas-
tan bagimsiz olarak hastalik siiresi uzadikga azaldigini tespit
etmislerdir (20). Ayrica Barker ve ark. yaptiklari caligma ile
Joslin Medalist ¢alismasinda benzer sonuglara ulagilmistir
(21). Bizim ¢aligmamizda da benzer sekilde hastalik stiresi
arttik¢a c peptid diizeylerinin anlamli sekilde azaldig1 bu-
lunmustur.

Danimarka ¢alisma grubunun T1DM tanili gocuklarla yap-
t1g1 calismada, Salgado ve ark. ve Raile ve ark. yaptiklari ¢a-
lismada diyabet siiresi ve yas ile nefropati, néropati ve reti-
nopati gibi mikrovaskiiler komplikasyonlar arasinda pozitif
korelasyon oldugunu bulmuslardir (22-24). Bizim ¢aligma-
mizda ise benzer sekilde hastalik yili arttik¢a bu komplikas-
yonlarin goriilmesi anlamli sekilde artmustir.

T1DM tanili hastalarda otoimmiinite erken ortaya ¢ikar ve
yillar boyu stirebilir. Yeni tan1 konulan T1DM olan hasta-
larin yaklasik %80-90’1inda adacik hiicre antikorlar1 ortaya
cikar ve bu antikorlar adacik hiicrelerinin harabiyetinin
ilerlemesiyle kaybolur. Yeni tani konulan diyabetlilerde
ayrica %80 oraninda GAD antikorlar1 ve %30-40 oraninda
insiilin antikorlar1 (IAA) saptanir (3). Kong ve ark. 2013
yilinda 86 TIDM’li hastada tanida ti¢ antikor (anti- GAD,
IAA, ICA) taramasi yapmis, %71,4 hastada ii¢ antikordan
en az bir tanesi pozitif saptanmais, antikor pozitif saptanan
hastalarda anti-GAD %66,2, ICA %54,1, IAA %35,6 ola-
rak tespit etmistir (25). Demir ve ark. TIDM’li hastalarda
en sik anti-GAD (%70), daha sonra sirasiyla ICA (%44,4),

TAA (%42,6) tespit etmistir (26). Kocabas ve ark. anti-GAD
(%69,4), ICA (%28,5), IAA (%25,5) saptamigtir (27). Lee
yaptig1 calismada ICA varlig ile hastalik stiresi ve HbAlc
degeri arasinda anlaml iliski olmadig1 bulunmustur (28).
Bizim ¢alismamizda ise ICA %50,5 oraninda IAA ise %22,2
oraninda pozitif saptanmistir. Bu oranlar literatiir ile uyum-
ludur. Ayrica bu otoantikorlarin varlig: ile hastalik yili,
HbA1c ve ¢ peptit diizeyi agisindan anlaml farklilik olma-
dig1 bulunmustur. Bizim ¢aliymamizda da antikor diizeyleri
literatiir oranlari ile uyumlu tespit edildi.

T1DM tanili hastalarda tiroid otoantikorlar: gériillme pre-
valansi yasa ve diyabet siiresine bagli olarak artis goster-
mektedir (29). TIDM tanili hastalarda anti-TPO antikorlar
eriskinlerde %15-%30 oraninda, ¢ocuklarda ise %5-%22
oraninda gortilmektedir (29). TIDM’li hastalarda hipoti-
roidizim %4-%18 oraninda goriilmektedir (30). Literatiire
bakildiginda T1DM tanili yetiskinlerde tiroid otoantikorlar1
%20-%40 oraninda gorilmektedir (31). Sara ve ark. 54 hasta
ile yaptiklari bir ¢aligmada tiroid otoantikorlar1 %26,7 ora-
ninda pozitif saptanmustir (32). Kawasakinin yaptig: bir ¢a-
lismada anti-TPO pozitifligi %36 (33), Kahaly ve Hansen’in
yaptig1 bir ¢alismada bu oran %29 (34), Porandalaa ve ark.
yaptiklari ¢aligmada ise oran %17 olarak saptanmustir (35).
[zole TIDM'’li hastalar ile otoimmiin tiroiditin eslik ettigi
T1DM tanili hastalarin karsilastirldig: calismalarda, Sha-
rifi ve ark. (36)’in ¢alisgmasinda TSH ve HbAlc agisindan,
Castaner ve ark. (37)'mn ¢alismasinda c-peptid ve HbAlc
acisindan, Ardestani ve ark.nin ¢alismasinda HbAlc, TSH
ve sT4 agisindan karsilagtirmis ve anlamli farklilik saptan-
mamuigstir (38). Literatiir incelendiginde sadece TIDM tanili
olan hastalar ile TIDM ve eslik eden otoimmiin hipotiroidi-
si olan hastalarin mikrovaskiiler komplikasyonlar agisindan
karsilastirildig calismalarin az sayida oldugu goralmistiir.
Prinz ve ark. yaptiklar1 ¢aligmada Izole TIDM olan grupla
kiyaslandiginda Hashimoto hastaligi+ T1DM olan grup-
ta retinopati daha az (%1.5), Graves hastaligi+T1DM olan
grupta retinopati daha sik (%3.1) oranda goriilmiistiir (39).
Graves hastalig1 ve Hashimoto hastaliginin eslik ettigi her
iki grupta da izole TIDM’ye gore nefropati daha az oran-
da (%10.6 ve %14.3) bulunmustur. Bizim ¢aligmamizda ise
hipotirodi orani %25,3, anti-TPO pozitiflik orani ise %19,2
saptanmustir. Iki grup arasinda HbAlc agisindan anlamh
farklilik saptanmamustir. Iki grup arasinda diyabetik nefro-
pati, retinopati ve ndropati acisindan anlamli farklilik olma-
dig1 gortlmistir.

Colyak hastaligt OPS-2 ile OPS-3 icerisinde yer alabilir.
T1DM tanili hastalarda ¢olyak hastaligi %4-%9 oraninda
goriilebilir (40). Colyak hastaligi malnutrisyon, gelisme ge-
riligi, ishal, istahsizlik, kabizlik, kusma, abdominal distan-
siyon ve agr1 ile seyreden bir hastaliktir. TIDM’ye sik eslik
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ettigi i¢in ¢6lyak hastalig1 i¢in tarama protokolleri oneril-
mektedir. Transglutaminaz IgA (EMA ile konfirme edilmis)
veya transglutaminaz-IgG (IgA eksikligi varsa) bakilarak ta-
ranmasi Onerilmektedir. Tarama siireleri su sekilde oneril-
mektedir: 1) ilk diyabet tanis1 aldiginda 2) ilk 4 y1l boyunca
yillik 3) sonraki takiplerde 2 yilda bir. Tan1 duodenum bi-
yopsisi ile dogrulanmalidir (41). Colyak hastaligi goriilme
sikligr cesitli caligmalarda soyle bulunmustur: Karavanaki
ve ark. (42) %4,8, Djuric ve ark. (43) %5,79, Bhadada ve ark.
(44) %11,1 ve Gabriel ve ark. (45) %9,2. Bizim ¢alismamizda
da ¢olyak hastaligi siklig: literatiir ile benzer sekilde %8,1
olarak bulunmustur. Rami ve ark. yaptiklar1 bir vaka kont-
rol ¢alismasinda ¢olyak ve tip 1 diyabeti olan grubu sadece
tip 1 diyabeti olan grupla karsilagtirinca HbAlc degerlerin-
de farklilik olmadig1 gorillmiuistiir (46). Picarelli ve ark. yap-
tiklar bir ¢alismada T1DM ve ¢olyak hastalig1 olan grupta
daha diisitk HbAlc diizeyi, daha az siklikta nefropati ve reti-
nopati gorildigii bulunmustur (47). Bakker ve ark. yaptik-
lar1 bir ¢alismada TIDM ve ¢6lyak hastalig1 olan grupta re-
tinopatinin daha sik goriildiigii, nefropati agisindan anlaml
farklilik olmadig1 gortilmiistiir (48). Baz1 yazarlar tarfindan
yapilan ¢aligmalarda ise ¢olyak hastaligi ve TIDM olan
grupta HbAlc degeri daha disiik olarak bulunmugtur (49).
Bizim ¢aligmamizda ise bu iki grubun HbA1lc degerinde an-
laml farklilik saptanmamustir. Ayrica retinopati, nefropati
ve noropati agisindan anlamli farklilik bulunmamustir.

Otoimmiin gastrit ve pernisydz anemi T1DM’ye sik eslik et-
mektedir. TIDM’de otoimmiin tip A gastrit %15 oraninda
goriilebilir (50). TIDM ve OPS’de APCA (anti parietal hiic-
re antikoru) %16,8 oraninda goriilebilir (51). Otoimmiin
gastrit midenin korpus ve fundusunda atrofi ile karakteri-
ze, parietal hiicre ve intrinsik faktore kars1 otoanikorlarin
goriildiigi bir hastaliktir (52). Literatiirdeki diger verilere
bakildiginda T1DM tanili eriskinlerde APCA oran1 %3-%30
oraninda saptanmustir (53). Kakleas ve ark. T1IDM tanili ¢o-
cuk ve ad6lesanlarda APCA oranini %7,22 olarak saptamis-
lardir (54). Ayni ¢aligmada APCA pozitif TIDMli grup ile
APCA negatif grup karsilatirildiginda HbAlc diizeyleri ara-
sinda anlamli farklilik saptanmamustir. Bizim ¢alismamizda
ise APCA oran1 %26,3 olarak saptanmistir ve iki grup ara-
sinda HbA1c diizeyleri agisidan anlamli farklilik saptanma-
mustir. Bu oran literatiir ile uyumludur (55).

T1DM’ye otoimmiin hepatit eslik edebilmektedir (56). Ay-
rica otoimiin hepatiti olan hastalara da T1DM iligkili oto-
antikorlar tespit edilebilmektedir (57). Otoimmin hepatitte
goriilen otoantikorlar; ANA, ASMA ve LKM-1 dir. Lite-
ratiire baktigimizda tipl diyabetlilerde otoimmiin hepatit
sikligini arastiran caligmalarin yetersiz oldugu goriilmekte-
dir. Allen ve ark. 261 T1DM tanili hasta tizerinde yaptiklar1
bir ¢aligmada ASMA %0,2 oraninda pozitif saptanmis olup
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LKM-1 pozitifligi saptanmamistir (58). Heras ve ark. yap-
tiklar: bir ¢alismada tip 1 diyabetlilerde ANA %27 oraninda
pozitif saptanmuistir (59). Al-Hussaini ve Abdulrahman 107
tip 1 diyabetli ¢ocuk iizerinde yaptiklari bir caligmada ANA
%7,5 oraninda pozitif saptanmigtir. LKM-1 %1 oraninda
pozitif saptanmistir (60). Bizim ¢alismamizda ise hastalar-
dan bir tanesi otoimmiin hepatit tanisiyla takip edilmektey-
di. Calismamizda ANA %43,4, ASMA %4 oraninda pozitif
saptanmis olup, LKM-1 pozitifligi saptanmamustir.

Otoimmiin poliglandiiler sendrom otoimmiin poliendok-
rin sendrom olarak da adlandirilir. OPS bir veya birden faz-
la endokrin organa kars:i olusan, otoimmiin hasar sonrasi
meydana gelen bir grup heterojen nadir hastaliklar grubun-
dan olugur. Ug tipi bulunur. OPS-3 poliglandiiler otoim-
miin hastaliklarin en sik gériilen subtipidir, olasi endokrin
komponent kombinasyonlarinin %41’ini igerir (61). TIDM
ve diger otoimmiin hastaliklarin bir arada bulunmas: glikoz
metabolizmasini bozar, instilin tedavisinin etkinligini azal-
tir ve diyabetin kontroliinii zorlastirir. Bu sebeple klinisyen
T1DM’ye eslik edebilecek OPS agisindan uyanik olmali
semptom varliginda hastalar bu yonden aragtirmalidir (62).

Bizim ¢aligmamizda TIDM’ye eslik eden bir veya birden
fazla otoimmiin glandiiler sendromu olan hasta OPS hasta-
s1 olarak kabul edilmigtir. Literatiire bakildiginda T1IDM’ye
eslik eden otoimmiin poligandiiler sendrom sikligini goste-
ren az sayida ¢alismanin oldugu gortlmistiir.

T1DM'i hastalarla yapilan bir ¢caligmada OPS-3 siklig1 %10
olarak tespit edilmistir ve hastalarin %75’inin kadinlardan
olustugu tespit edilmistir (63). Ben-Skowronek ve ark. yap-
tiklar1 bir calismada OPS oranini %14,5 olarak tespit etmis-
lerdir (64). Prinz ve ark. yaptiklar1 ¢alismada T1DM’ye eslik
eden otoimmiin hastalig1 olan bireylerin daha ¢ok kadinlar-
dan olustugu (54.7 vs 32.0%, P <.001), ve daha uzun hastalik
stiresine (7.9 [4.2-12.5] vs 6.7 [2.7-12.9] yil, P <.001) sahip
oldugu bulunmugtur (65). izole TIDM olan grupla kiyas-
landiginda Hashimoto hastaligi+ T1DM olan grupta reti-
nopati daha az (%1.5), Graves hastaligi+T1DM olan grup-
ta retinopati daha sik (%3.1) oranda goriilmiistiir. Graves
hastalig1 ve Hashimoto hastaliginin eslik ettigi her iki grup-
tada izole T1IDM’ye gore nefropati daha az oranda (%10.6
ve %14.3) bulunmustur. Bizim ¢aligmamizda ise OPS orani
%25,3 olarak tespit edilmistir. OPS pozitif olanlarin %64,
OPS negatif olanlarin ise %43,2’si kadin olup OPS varlig:
arasinda cinsiyet agisindan anlamh farklilik gériilmemistir.
OPS hastalarinda izole TIDM olan hastalarla kiyaslandigin-
da HbAlc degeri, nefropati, noropati ve retinopati varlig
acisindan anlaml farklihigin olmadig goralmiistiir.

Bizim ¢alisgmamizda tip 1 diyabetlilerde OPS orani %25,3
olarak tespit edilmis olup literatiire kiyasen yiiksek oran-
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da bulunmustur. Calismamizda bu otoimmiin hastaliklar
arasinda en sik goriileni hashimato hastalig: (%25,3) ikinci
siklikta ise ¢olyak hastaligidir (%8,1). Bu durum literatiir
ile uyumludur. Bu hastalar metabolik kontroliin gosterge-
si olan HbAlc diizeyi ile degerlendirildiginde izole TIDM
tanili hastalarla kiyaslayinca anlamli bir farklilik olmadig:
gortlmiistiir. Ayrica diyabetin mikrovaskiiler komplikas-
yonlar1 olan nefropati, retinopati ve néropati agisindan iki
grup arasinda anlaml farklilik olmadis tespit edilmistir. Bu
durum literatiir ile kismen uyumlu bulunmaktadir. Ancak
bu alanda yapilan ¢alisma sayist az olup daha ileri ve genis
capli aragtirmalara ihtiyag vardir.

Calismamizin hasta sayisinin ¢ok genis olmamasi, hastalik
baslangici ve yillar icinde gruplar halinde TIDM’de oto-
immiin poliglandiiler sendrom sikliginin bakilarak kronik
gidisattaki durum tespitinin yapilamamasi ve ailesel tara-
manin olmamas: ¢alismanin limitasyon kriterleri olarak
goriilebilir.

Sonug olarak; T1IDM tanili hastalarda diger otoimmiin has-
taliklarin sikliginda yillar gegtikge ciddi bir artis gelismekte
olup, diyabetik hastalarin takiplerinde komplikasyon riskle-
rinin azaltilmasi, iyi bir prognoz, iyi klinik gelisim ve erken
tan1 agisindan otoimmiin hastaliklarin diyabetin hem tani
aninda hem de ilerleyen yillarinda dikkate alinmas: gerek-
mektedir.
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Tip 2 Diyabet Hastalarinda Saglikli Yasam Bicimi
Davranislarinin Belirlenmesi ve Diyabet Oz Yeterliligi
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Bu makaleye yapilacak atif: Kiigiik S ve ark. Tip 2 diyabet hastalarinda saglikli yagam bigimi davranislarinin belirlenmesi ve diyabet 6z yeterliligi. Turk J Diab Obes 2023;2: 112-121.

oz

Amag: Bu aragtirma Tip 2 Diyabetes Mellitus (Tip 2 DM) tanili hastalarin saglikli yasam bicimi davranislar1 ve diyabet 6z yeterlilik
diizeylerinin belirlenmesi amaciyla yapilmuistir.

Gereg ve Yontemler: Arastirma bir devlet hastanesine bagvuran 803 Tip 2 DM tanili hasta ile tanimlayic1 ve kesitsel olarak yapilmustir.
Veriler Sosyodemografik Ozellikler ve Saglikli Yagam Bigimi Davranislar1 Veri Toplama Formu ve Diyabet Oz Yeterlik Olgegi (DOYO)
ile toplanmustir. Verilerin degerlendirilmesinde tanimlayicr istatistikler ile Mann-Whitney U ve Kruskal-Wallis H testleri kullanilmistur.
Bulgular: Tip 2 DM hastalarinin bityiik ¢ogunlugu kadindir (%60,5), %52,7’sinin Beden Kiitle Indeksi (BKI) 30 kg/m? ve iizerinde,
diyabet egitimi alma orani (%19,6) diisiiktiir. Tip 2 DM hastalarinin %61,8’inin aldiklar1 egitimlerin tizerinden 2-10 y1l ge¢mis ve %33,8’
egitimler sonuna yagsam tarzinda degisiklik yapmamuistir. Tip 2 DM tanili hastalarin DOYO toplam ortalama puanlari 68,23+17,02dir
ve diyabet 6z yeterlilikleri orta {istii diizeydedir. Hastalarin yas, cinsiyet, egitim durumu, meslek, DM tani siiresi, BKI, DM egitimi alma,
diizenli egzersiz yapma, yeterli ve dengeli beslenme ve 6giin siklig ile DOYO toplam puanlar: arasinda anlamli bir fark vardir(p<0,05).
DM egitimi sonrasinda yasam tarzinda degisiklik yapma durumu ile DOYO toplam puani, &lgegin Genel Beslenme ve Tibbi Tedavi
Kontrolii, Ozel Beslenme ve Kilo, Fizik Egzersiz ve Kan Sekeri alt boyutlarindan alinan puan arasinda anlamli fark bulunmustur(p<0,05).
Sonug: Tip 2 DM i¢in kadin ve ileri yas grubu ve eski tanili hasta olmanin saglikli yasam davranislarini ve diyabet 6z yeterliligini olum-
suz etkiledigi gortilmektedir. Diyabet ile ilgili egitimlerin en az bir kere olsa bile hemsirelerden alinmasi 6nemlidir. Tip 2 DM hastalari-
nin diyabet 6z yeterliliklerini artirmak icin tekrarli ve takip i¢eren egitimlerin yapilmasi ve bu egitimlerin diyabet hemsireleri tarafindan
verilmesi onerilebilir.

Anahtar Sozciikler: Diabetes mellitus, Oz yeterlik, Saglik yasam bicimi, Tip 2 DM

Determination of Healthy Lifestyle Behaviors in Type 2 Diabetes and
Diabetes Self-Efficiency

ABSTRACT
Aim: This study was conducted with Type 2 Diabetes Mellitus (Type 2 DM) determine the healthy lifestyle behaviors and diabetes self-
efficacy levels of patients with Type 2 DM.

Material and Methods: The research was carried out descriptively and cross-sectionally with 803 patients with Type 2 DM who applied
to a state hospital. Data were collected with the Sociodemographic Characteristics and Healthy Lifestyle Behaviors Data Collection Form
and the Diabetes Self-Efficacy Scale (DSS). Descriptive statistics and Mann-Whitney U and Kruskal-Wallis H tests were used to evaluate
the data.

Results: Most Type 2 DM patients are women (60.5%), 52.7% of them have a Body Mass Index (BMI) of 30 kg/m? and above, and the
rate of receiving diabetes education (19.6%) is low. It has been 2-10 years since 61.8% of Type 2 DM patients received the education and
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33.8% did not make any changes in their lifestyle after the education. The total mean DSS score of patients diagnosed with Type 2 DM
is 68.23£17.02, and their diabetes self-efficacy is above moderate. There was a significant difference between the patients’ age, gender,
educational status, occupation, duration of DM diagnosis, BMI, DM education, regular exercise, adequate and balanced diet, and meal
frequency and DSS total scores. There was a significant difference between the status of making changes in lifestyle after DM education
and the total score of DSS, the scores obtained from the General Nutrition and Medical Treatment Control, Special Nutrition and
Weight, Physical Exercise and Blood Sugar sub-dimensions of the scale.

Conclusion: For Type 2 DM, it is seen that being a woman, an advanced age group, and a patient with an old diagnosis negatively affects
healthy life behaviors and diabetes self-efficacy. It is important to receive education about diabetes from nurses at least once. To increase
diabetes self-efficacy of Type 2 DM patients, it may be recommended to conduct repetitive and follow-up trainings and to give these

trainings by diabetes nurses.

Keywords: Diabetes mellitus, Healthy lifestyle, Self-efficacy, Type 2 DM

GIRIS

Tip 2 Diabetes Mellitus (DM) iilkemizde ve diinyada yay-
ginlig1 giderek artan komplikasyonlar1 nedeniyle tedavisi-
nin yasam boyu kontrol altinda tutulmas: gereken kronik
bir hastaliktir. Uluslararas1 Diyabet Federasyonu'nun (IDF)
2021 verilerine gore diinyada 537 milyon yetigskin insan
diyabetle yasamaktadir. Diyabetle yasayan toplam insan
sayisinin 2030’a kadar 643 milyona (dokuz yetiskinden biri)
ve 2045’e kadar 784 milyona (sekiz yetiskinden biri) artaca-
&1 tahmin edilmektedir (1). Son yillarda gériilen Tip 2 DM
prevalansindaki kiiresel artis, biiytik 6lgiide obeziteye, sag-
liks1z beslenme kaliplarina ve fiziksel hareketsizlige baglan-
maktadir (2). Tip 2 diyabetin etkili bir sekilde yonetilmesi
i¢in birden fazla alanda 6nemli ve siirekli cabalar gerekmek-
tedir (3). Ilaglarla glukoz kontroliiniin 6tesinde, Amerikan
Diyabet Birligi kilavuzu, hem bakim vericilerin hem diya-
betli bireylerin diyabet bakimini iyilestirmek i¢in yasam tar-
z1 davraniglarini nasil optimize edeceklerine odaklanilmasi
gerektigine vurgu yapmaktadir (4).

Saglikli yasam bi¢imi davranislarini iceren bir yasam tarzi
benimsemek ve siirdiirmek, diyabetli tiim insanlar tara-
findan bagarili bir diyabet 6z yonetimi i¢in ¢ok 6nemlidir.
Bununla birlikte diyabeti olan ve olmayan birgok insan,
saglikli bir yasam tarzini benimsemekte ve siirdiirmekte
zorlanmaktadir (5). Yasam tarzi degisikligi programlari-
nin diyabetin 6nlenmesini ve ilerlemesini de 6nemli 6l¢ii-
de azaltabilecegine dair arastirma sonuglar1 bulunmaktadir
(6,7). Saglig: tesvik eden bir yasam tarzinin kan sekeri, kilo
kontrolii ve 6z yeterlilikte 6nemli 6l¢tide biiyiik gelismeler
sagladig1 bilinmektedir (8). Buna ragmen hastalarin en fazla
diyabetle baga ¢ikma, tani, kendi kendine izlem ve yasam
tarzi degisikligi ile ilgili engellerle karsilastiklar1 ve zorlan-
diklar: bildirilmektedir (9,10).

Tip 2 DM’li hastalarin 6z yeterlilik diizeyi, diyabet yone-
timinin en tutarh belirleyicisi olarak goriilmektedir. Bes-
lenmenin diizenlemesi HbAlcnin diizeyinin en onemli
belirleyicisi olurken fiziksel aktivite ise Beden Kiitle Indek-

sinin (BKI) en belirleyici faktorii olarak bildirilmektedir
(11). Zay:if 6z-yeterlik, diyabet yonetiminin dezavantaji ola-
rak kabul edilmektedir (12). Saglikli beslenmek, viicut agir-
lig1 kontrolii saglamak, sigaray1 birakmak, alkol titketimini
azaltmak ve diizenli fiziksel aktivite yapmak gibi kontrol
edilebilir saglikli yagam bi¢imi davranislarini benimsemek
ve bu davraniglarin devamliligini saglamak, diyabetin mik-
rovaskiiler komplikasyonlarinin énlenmesinde ve riskin
azaltilmasinda 6nemli bir rol oynamaktadir (13,14).

Bu kapsamda arastirma, Tip 2 DM tanili hastalarin saglikli
yasam davranislarini ve diyabet 6z yeterliliklerini belirle-
mek amactyla yapilmustir.

GEREC ve YONTEMLER

Aragtirma tanimlayici kesitsel tiirde yapilmistir. Arastirma-
nin evrenini 1 Ocak-1 Aralik 2018 tarihleri arasinda diyabet
polikliniginde hizmet alan yaklasik 1300 hasta olusturmus-
tur. Arastirma i¢in herhangi bir 6rneklem segimine gidil-
memis, arastirmanin yapildig: tarihlerde ¢alismaya gonullii
katilmay1 kabul eden ve aragtirma dahil etme kriterlerine
uygun 803 diyabet hastas: aragtirmanin 6rneklemini olus-
turmugtur. Boylece tiim evrenin yaklasik %62 sine ulagilmis-
tir. Tip 2 DM tanisi almus, 18 yas ve {izerinde olan, herhangi
bir iletisim engeli bulunmayan ve arastirmaya gonilli
katilmay1 kabul eden kisiler arastirmaya dahil edilmigtir.
Aragtirmaya katilmay1 kabul etmeyen, 18 yasindan kiigiik
olan ve iletisim engeli bulunan kisiler aragtirma kapsamina
almmamigtir. Arastirma sonrasinda gii¢ analizi yapilmistir
(G*Power 3.1.9.7). Diyabet egitimi sonrasi yasam tarzinda
degisiklik yapma durumunun DOYO’nden alinan puan
karsilastirmasi degerlendirilerek yapilan gii¢ analizine gore
etki boyutu 0.72, aragtirmanin giicii ise 0.94 bulunmustur.

Aragtirma Ankara il merkezinde bulunan bir devlet hasta-
nesinin diyabet polikliniginde yapilmustir. Arastirmanin
yuritiildigi hastanenin diyabet polikliniginde diyabet
hemsiresi tarafindan tani alan hastalara egitimler verilmek-
tedir. Bu egitimler genel olarak diyabetin tanimi, beslenme,
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tedavi ve ila¢ yonetimi (HbAlc takibi, insiilin kullanimi,
hipoglisemi, hiperglisemi), egzersiz, kisisel diyabet bakim1
(hijyen, ayak ve viicut bakimi), zararl aligkanliklar ve etki-
leri (sigara ve alkol kullanimi), diyabet komplikasyonlari,
rutin kontrollerin 6nemi konularini igermektedir. Diyabet
hastalar: belirli araliklarla diyabet poliklinigine davet edil-
mekte, gerekli kontrol ve egitimleri yapilmaktadir. Aras-
tirmaya baslamadan gerekli etik izinler alinmigtir (AYBU
Etik Kurul/13.12.2017/33). Katilimcilardan katilimci onam
formu ile izin alinmistir. Bu arastirma Helsinki Bildirgesi
prensiplerine uygun olarak yiiriitiilmiistiir. Arastirma veri-
leri Sosyodemografik Ozellikler ve Saghkli Yagsam Bigimi
Davransglar1 Veri Toplama Formu ve Diyabet Oz Yeterlik
Olgegi (DOYO) ile toplanmustir. DOYO’ni kullanmak igin
yazardan mail araciligiyla izin alimmistir.

Sosyodemografik Ozellikler ve Saglikli Yagam Bigimi
Davranislar1 Veri Toplama Formu

Form, arastirmacilar tarafindan ilgili literatiir kapsaminda
(9-13) hazirlanarak ii¢ ana boliim ve 29 kapali uglu sorudan
olusmaktadir. Birinci boliimde yas, cinsiyet, medeni durum,
aylik gelir diizeyi, yasanilan yer, caliyjma durumu, beden
kiitle indeksi gibi sosyodemografik 6zelliklere ait sorular yer
almaktadir. Formun ikinci béliimiinde diyabet tani siiresi,
diyabet egitimi alma durumu ve sayisi, diyabet egitimi ali-
nan kurum ve saglik personeli, egitim iizerinden gegen siire
ve egitim sonrasi yasam tarzinda degisiklik yapma durumu-
nu igeren diyabet egitim &zelliklerine ait sorular yer almak-
tadir. Formun t¢lincti ve son bolimiinde alkol kullanma
durumu ve sikligy, sigara kullanma durumu ve sikligy, fizik-
sel egzersiz yapma durumu, stkligi ve tiird, yeterli ve dengeli
beslenme, giinlitk 6gtin siklig1, ara 6gtin alma durumu, gece
atistirma durumu, giinliik sekiz saat uyuma durumu, uyku
sonrasi dinlenmis hissetme ve sosyal aktivite yapma duru-
munu igeren saglikli yasam davranis ve aligkanligi 6zellikle-
rine ait sorulardan olusmaktadir.

Diyabet Oz Yeterlik Olgegi (DOYO)

Tip 2 DM hastalarinin hastaliklarina 6zgii 6z yeterlilikle-
rini degerlendirmek amaciyla Bijl ve ark. (15) tarafindan
gelistirilen dlgegin Tiirkce gegerlik ve giivenirligi Usta-Ye-
silbalkan (16) tarafindan yapilmistir. Besli likert tipindeki
(1 puan=hig, 2 puan=nadiren, 3 puan=bazen, 4 puan=¢ogu
zaman, 5 puan=her zaman) 6l¢ek, 20 madde ve Ozel bes-
lenme /kilo, Fizik egzersiz, Kan glukoz izlemi, Genel bes-
lenme/tibbi tedavi kontrolii olmak {izere dort alt boyuttan
olusmaktadir. DOY(O’den alinan puanin yiiksek olmasi Tip
2 DM hastalarinin 6z yeterlilik diizeyinin yiiksek oldugu-
nu gostermektedir. Olcegin uyarlamasinda test tekrar test
glivenirlilik katsayist 0,98, birinci uygulama i¢in Cronba-
ch Alpha 0,87, ikinci uygulama igin Cronbach Alpha 0,89
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bulunmustur (16). Bu ¢alisma icin Cronbach Alpha katsa-
y1s1 0,88’dir.

Verilerin Toplanmasi

Aragtirma verileri yiiz yiize gériisme yontemi ile 1 Ocak -1
Aralik 2018 tarihleri arasinda yaklagik bir yillik siire ice-
resinde toplanmustir. Veri toplama formlar1 aragtirmaya
katilan kisilere verilmis ve doldurmalari istenmistir. Veri
toplama formuna ait sorular varsa yanitlanmistir. Okuma
yazmasi olmayan veya yakin gozligii yaninda olmadigi i¢in
yazilar1 gérememe gibi bir mazereti olan katilimcilara veri
toplama formunda bulunan sorular okunmus ve verdikleri
yanitlar forma iglenmistir. Veri toplama formunun doldu-
rulmasi toplanmasi yaklagik olarak 20 dakika siirmiistiir.

istatistiksel Analiz

Verilerin analizinde tanimlayicr istatistikler i¢in sayz, yiizde,
ortalama, standart sapma, degerleri verilmistir. Verilerin
normalligi Kolmogorov-Smirnov testi kullanilarak analiz
edilmistir. Verilerin normal dagilim gostermemesi nedeniy-
le non-parametrik testlerden Mann-Whitney U ve Kruskall
Wallis H testleri kullanilmistir. Bu aragtirmada anlamlilik
degeri p<0,05 olarak kabul edilmistir. Verilerin analizinde
IBM SPSS 26.0 paket programi kullanilmigtir. (IBM SPSS
Statistics Version 26.0; IBM Corp. Released 2012. Armonk,
NY)

BULGULAR

Tip 2 DM tanili 803 hasta ile yapilan bu arastirmada kati-
limcilarin, yas ortalamasi 59,15+ 11,87 (Min: 20; Max:
94), %60,5i kadin, %81,7’si evli, %83,4’1i ilkokul mezu-
nudur, Katilimcilarin %83,7’sinin diizenli bir geliri oldu-
gu ve %89,3’inilin ilge merkezinde yasadig1 belirlenmigtir.
Diyabet tanisi alma siiresinin ¢ogunlukla 2-10 yil arasinda
(%49,2) ve %52,7’sinin beden kiitle indeksinin 30 kg/m? ve
tizeri oldugu saptanmistir (Tablo 1).

Aragtirmaya katilan Tip 2 DM tanili hastalarin %19,6’s1
Tip 2 DM tanisi aldiktan sonra diyabet yonetimi hakkinda
egitim almiglardir. Egitimler en sik Universite-Egitim arag-
tirma hastanesinden (%54,8), hemgirelerden (%72,6) ve yal-
nizca bir kez (%61,8) alinmistir. Tip 2 DM tanili hastalarin
%61,8’inin aldiklar egitimlerin tizerinden 2-10 yil ge¢mis
ve %33,81 egitimler sonuna yasam tarzinda degisiklik yap-
madiklarini bildirmistir (Tablo 2).

Tip 2 DM tanili hastalarin yasam bicimi aligkanliklar1 ince-
lendiginde %3,1’inin alkol, %18,9’unun sigara kullandig:
ve %64’ intn ayda bir kez alkol, %49,7’sinin gunlik 11-20
adet sigara kullandig1 belirlenmistir. Hastalarin %22,7’sinin
diizenli egzersiz yaptigi, egzersiz yapanlarin %80,8inin
egzersiz tliriiniin yiriyiis oldugu ve %80,2’sinin her giin
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yaptig1 belirlenmistir. Yeterli ve dengeli beslendigini belir-
ten hastalarin oran1 %56,7 olup, %37,2’si ara 6giin tiiket-
mekte ve %18,2’si gece atigtirmalik yiyecekler yemektedir.
Yine hastalarin %67,9’u diizenli bir uyku aligkanligi oldugu-
nu ve ortalama sekiz saat uyudugunu, %76,8’i sabah kendi-
sini yeterince dinlenmis hissettigini bildirmistir. Hastalarin
yalnizca %20,4’i sosyal aktivite yaptigini belirtmistir (Tablo
3).

Tabloda yer almamakla birlikte Tip 2 DM tanili hastalarin
DOYO’den aldig1 toplam puan ortalama 68,23+17,02’dir.
DOYO Kan Sekeri alt boyutundan 10,63+3,59 puan, Genel
Beslenme Tibbi Tedavi alt boyutundan 32,50+7,63 puan,

Tablo 1: Tip 2 DM tanili hastalarin sosyodemografik 6zellikleri.
Ozellikler *

Sonug¢ (n=803)

Yas

20-65 yil 563 (70,10)

> 66 yil 240 (29,90)
Cinsiyet

Kadin 486 (60,50)

Erkek 317 (39,50)
Medeni durum

Evli 656 (81,70)

Bekar 147 (18,30)
Egitim durumu

[kogretim 670 (83,40)

Lise 92 (11,50)

Universite 41 (5,10)
Meslek

Calisan 158 (19,70)

Caligmayan 645 (80,30)
Yasadig yer

Kéy-1lge 717 (89,30)

11 Merkezi 86 (10,70)
Diizenli gelire sahip olma

Evet 672 (83,70)

Hayir 131 (16,30)
BKI

Zayif- Normal (18.5 alt1-24.9 kg/m?) 112 (13,90)

Fazla kilolu (25-29.9 kg/m?) 268 (33,40)

Obez (30 ve tizeri kg/m?) 423 (52,70)
Diyabet tani siiresi

0-1 y1l (yeni tani) 133 (16,60)

2-10y1l 395 (49,20)

11 yil ve tizeri 275 (34,20)

*Sonuglar n (%) olarak gosterilmektedir.

Beslenme ve Kilo alt boyutundan 16,12+6,21 puan, Fiziksel
Egzersiz alt boyutundan ise 8,94+3,77 puan alinmistir. Tip
2 DM tanilt hastalarin yaglar1 ile DOYO Genel Beslenme ve
Tibbi Tedavi Kontrolii, Ozel Beslenme ve Kilo, Fizik Egzer-
siz alt boyutlar1 ile genel toplam puanlari arasinda istatistik-
sel olarak anlamli bir fark oldugu belirlenmistir (sirasiyla;
U=56510,00, p<0,001; U=57393,50, p<0,001; U=51687,00,
p<0,001; U=54291,00, p<0,001). Tip 2 DM tanili hastala-
rin cinsiyet, egitim durumu, meslek, DM tan1 alma siiresi
ve BK1 ile DOYO toplam puanlari arasinda istatistiksel ola-
rak anlamli bir fark oldugu saptanmistir (p<0,05). Medeni
durumu, yasanilan yer ve diizenli gelire sahip olma duru-
mu ile DOYO Genel Beslenme ve Tibbi Tedavi Kontroli,
Ozel Beslenme ve Kilo, Fizik Egzersiz alt boyutlari ile genel
toplam puanlar1 arasinda istatistiksel olarak anlamli bir fark
olmadigi belirlenmistir (p>0,05).

Tip 2 DM tanili hastalarin DM ile ilgili egitim alma durum-
lar1 ile DOYO genel toplam puanlari arasinda istatistiksel
olarak anlamli bir fark vardir (U=44158,50, p=0,012). DM
egitimi sonrasinda yasam tarzinda degisiklik yapma duru-
mu ile DOYO toplam puan ile 6lgegin Genel Beslenme ve
Tibbi Tedavi Kontrolii, Ozel Beslenme ve Kilo, Fizik Egzer-
siz ve Kan $ekeri alt boyutlarindan alinan puan arasinda

Tablo 2: Tip 2 DM tanili hastalarin DM egitimi alma ile ilgili
ozellikleri.

Ozellikler*
Tip 2 DM yonetimi hakkinda egitim alma

Sonug (n=803)

Evet 157 (19,60)
Tip 2 DM y6netim egitim alinan kurum (n=157)
Universite-Egitim aragtirma hastanesi 86 (54,80)
Devlet-Ozel hastane 71 (45,20)
En son alinan egitimin iizerinden gecen siire (n=157)
0-1y1l 46 (29,30)
2-10y1l 97 (61,80)
11 yil ve tizeri 14 (8,90)
Egitim alinan saglik personeli (n=157)
Doktor 29 (18,50)
Hemsire 114 (72,60)
Firma yetkilisi 14 (8,90)
Tani sonrasi egitim alma sayis1 (n=157)
1 kez 97 (61,80)
2 kez 45 (28,70)
3 kez ve tizeri 15 (9,60)
Egitim sonrasi yagsam tarzinda degisiklik yapma (n=157)
Evet 104 (66,20)

*Sonuglar n (%) olarak gosterilmektedir.
**Yiizdeler n sayisi tizerinden hesaplanmustir.
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anlamli fark bulunmustur (sirasiyla; U=1708,00, p<0,001;
U=1870,50, p<0,001; U=1964,50, p=0,003; U=1874,50,
p<0,001; U=1727,00, p<0,001). Ancak DM egitiminin alin-
dig1 kurum, egitim tizerinden gegen siire, egitim alinan sag-

Tablo 3: Tip 2 DM tanili hastalarin yasam big¢imi aligkanliklarina
yonelik ozellikler.

Ozellikler* Sonug (n=803)
Alkol kullanma durumu

Evet 25(3,1)
Alkol kullanma siklig1 (n=25)

Haftada 1-3 9 (36,0)

Ayda bir 16 (64,0)
Sigara kullanma durumu

Evet 152 (18,9)
Giinliik sigara kullanma siklig1 (n=152)

1-10 65 (42,8)

11-20 72 (47,3)

21 ve lizeri 15(9,9)
Diizenli egzersiz yapma durumu

Evet 182 (22,7)
Egzersiz yapma siklig1 (n=182)

Haftada 1 giin 14 (7,7)

Haftada 2-3 giin 21(11,5)

Her giin 147 (80,8)
Yapilan egzersiz tiirii (n=182)

Yiirityiis 148 (81,3)

Diger* 34 (18,7)
Yeterli ve dengeli beslenme

Evet 455 (56,7)
Giinliik 6giin siklig1 (n=455)

2 6giin 55 (12,1)

3 ve tizeri 6glin 400 (87,9)
Ara 6giin alma durumu(n=455)

Evet 289 (63,5)

Hayir 124 (27,3)

Nadiren 42 (9,2)
Gece atigtirma durumu (n=455)

Evet 83(18,2)
Giinde 8 saat uyuma durumu

Evet 545 (67,9)
Yeterince dinlenmis hissetme

Evet 617 (76,8)
Sosyal aktivite yapma durumu

Evet 164 (20,4)

*Sonuglar n (%) olarak gosterilmektedir.
**ylizdeler n sayisi tizerinden hesaplanmustir.
***Bahge, tarla isleri, evde kol, bacak ¢alistirma, ev isleri gibi
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lik personeli ve tani sonrasi egitim alma sayist ile DOYO’den
alinan puanlar arasinda anlaml bir fark bulunamamigtir
(p>0,05, Tablo 4).

Tip 2 DM tanili hastalarin alkol ve sigara kullanma durumu,
siklig1, egzersiz yapma sikligy, ara 6giin alma, gece atigtirma,
giinde 8 saat uyuma durumu ile DOYO toplam puanlari ara-
sinda istatistiksel olarak anlamli bir fark olmadig belirlen-
mistir (p>0,05). Diizenli egzersiz yapma, yeterli ve dengeli
beslenme durumu ve giinliik 6giin sikligr ile DOYO’den ali-
nan puanlar arasinda istatistiksel olarak anlamli fark oldugu
belirlenmigstir (sirasiyla; U=36701,00, p<0,001; U=51191,50,
p<0,001; U=8829,00, p=0,018) (Tablo 5).

TARTISMA

Tip 2 DM, hastalarin yasam bi¢imiyle yakindan iligkili
kronik bir hastalik olup tedavisinde de saglikli yasam bigi-
mi aligkanliklarinin kazandirilmas: degismez bir yaklagim
olarak ele alinmaktadir. Tip 2 DM’li bireylerin beslenmesi,
egzersizi, kan glikoz diizeyleri ve diyabet egitimi, diyabet
yonetiminin dortlii sac ayagini olusturmaktadir (17). Bu
arastirmada Tip 2 DM’li bireylerin yasam bi¢imi aligkanlik-
lar1 ve diyabet yonetimindeki 6z yeterlilik diizeyleri incelen-
mistir.

Bu arastirmaya katilan Tip 2 DM’li hastalarin yas orta-
lamalar1 Kavuran ve Yildiz'in ¢alismasina benzer sekilde
59,15+11,87 yani orta {istii diizeydedir ve biiyiik ¢ogunlugu
kadinlardan (%60,5) olusmaktadir (18). Tip 2 DM’li hasta-
larin egitim diizeyleri ile medeni durumlari literatiirle ben-
zerdir (19-21). Bu aragtirmada yasin ve cinsiyetin diyabet
0z yeterliligi i¢in 6nemli bir kriter oldugu gortilmektedir.
Erkek ve 65 yagin altinda olan Tip 2 DM’li hastalarin DOYO
alt boyutlar1 ve genel toplam puan ortalamas ytiksektir. Yas
ve cinsiyet ile DOYO toplam puani arasinda anlaml fark
bulunmaktadir (p<0,05). Yasin ilerlemesi ve kadin cinsiyete
sahip olmanin diyabet 6z yeterliligini azalttig1 goriilmekte-
dir. Goger ve Yildirim benzer sekilde diyabet hastalarinda
yasin artmastyla HbAlc diizeylerinin yiikseldigini ve diya-
bet 6z yonetimini olumsuz etkiledigini belirtmistir (22).
Egitim durumu yalnizca DOYO Fizik Egzersiz alt boyutu
puani ile anlamli fark gostermektedir ve toplam 6z yeterlilik
puanint ile anlamli fark olusturmasa da egitim diizeyi art-
tikca fizik egzersiz 6z yeterliligi artmaktadir. Herhangi bir
iste aktif olarak ¢aligtigini bildiren Tip 2 DM’li hastalarin
DOYO toplam puant yiiksektir ve anlamli fark olusturmak-
tadir. Tekin-Yanik ve Erol’'un bildirdigi gibi erkek cinsiyet
ve egitim seviyesinin diyabet 6z yeterliligini olumlu etkile-
digi soylenebilir (19).

Aragtirmada katiimcilarin Tip 2 DM tani alma yili
%49,2’sinin 2-10 yil, %34,2’sinin ise 11 yil ve {izeri oldugu
gortlmustiir. Arastirmaya katilanlarin yas ortalamasi da
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dikkate alindiginda Tip 2 DM tanisini katihmcilarin ¢ogu-
nun 40’ yaslarda aldig1 goriilmiistiir. Cin’de iilke genelinde
yapilan kohort ¢alismada Tip 2 DM tanisini ortalama 40’1
yaglarda alanlarda diyabet komplikasyonlarini gelistirme
riskinin daha yiiksek oldugu bildirilmis olup ¢alisma sonu-
cunda diyabet yonetiminin 6nemi vurgulanmistir (23). Bu
arastirmada diyabet tan1 yilinin diyabet 6z yeterliligini etki-
ledigi ve tani yili arttik¢a 6z yeterlilik puanlarinin azaldig
belirlenmistir. Yeni DM tanisi alan hastalarin 6z yeterlilikleri
daha iyidir ve Kan Sekeri alt boyut hari¢ tiim alt boyut ve
toplam puaninda anlamli fark olusturmaktadir (p<0,05). Tip
2 DM ile uzun siire yagamanin diyabet 6z yeterliligini azaltti-
&1 soylenebilir. Ancak bu arastirma i¢in tani sonrasi en az {i¢
kez olmak tizere tekrarl ve belirli araliklarla diyabet egitimi
alma sayisinin oldukea diisiik olmast bu sonuca yol agmis
olabilir. Tip 2 DM’li hastalar i¢in uzun stireli kronik hastalik
yaganmasina karsin ve diizenli egitim desteginden yoksun
olmanin bu sonuca yol agmis olabilecegi de diistiniilmiigtiir.

Tip 2 DM igin obezitenin 6nemli bir sorun oldugu bilin-
mektedir. Tip 2 DM ile obezite arasinda pozitif ve ig ice gec-
mis bir iligki bulundugu, obez bireylerde Tip 2 DM gelisme
riskinin yiiksek oldugu ve Tip 2 DM tanili bireylerin ¢cogun-
da ise obezite goriildigii bildirilmektedir (24-26). Ulkemiz-
de Tip 2 DMli bireylerin Gezer ve Ulusan’in ¢alismasinda
%60,5’inin, Ture ve ark.nin ¢aligmasinda ise tamaminin
obez oldugu bildirilmistir (21,27). Bu arastirmada benzer
calismalardan daha az oranda olsa da Tip 2 DM’li birey-
lerin yarisindan fazlasinin (%52,7) beden kiitle indeksinin
30 ve tizeri kg/m? ve obez diizeyinde oldugu belirlenmistir.
Zayif-normal ve fazla kilolu BKi’'ne sahip olan Tip 2 DM’li
hastalarin beklendik sekilde Ozel Beslenme ve Kilo ve Fizik
Egzersiz alt boyutlar1 ile DOYO toplam puanlari artmakta
ve anlaml fark olusturmaktadir (p<0,05). Bu durum Tip
2 DM’li bireylerde diyabet 6z yeterliliginin giiglendirilme-
sinde kilo kontrolii saglanmasinin gerekli oldugunu ortaya
koymaktadir.

Tablo 4: Tip 2 DM tanili hastalarin DM egitimi alma 6zellikleri ile DOYO puanlarinin karsilastiriimast.

Diyabet Oz Yeterlik Ol¢egi Alt Boyutlar

. - DOYO
Ozellikler Genel Beslenme ve Tibbi Ozel Beslenme
izi i i Genel Toplam
n=803 Tedavi Kontrolii ve Kilo P8 Kapiesed L
Ort/Sd Analiz Ort/Sd Analiz Ort/Sd Analiz Ort/Sd Analiz Ort/Sd Analiz

Tip 2 DM yo6netimi hakkinda egitim alma

Evet 32,28+7,34 U=46177,00 17,00+5,97 U= 45508,0 9,24+3,68 U= 48379,50 11,70£2,97 U=40491,0 71,39+16,14 U=44158,5
Hayir 32,27¢7,68  p=0,082  1590+6,26 Pp=0,045 891+3,80 P=0,369 10,37+3,68 P<0,001 6747+17,16 p=0,012
Tip 2 DM yo6netim egitim alinan kurum

Universite-

Egt. Arst. Hast. 34,25+7,24 U= 2655,50 17,54+5,87 U= 2767.0 9,33+3,76 U= 2953,00 11,59+3,01 U=2935,00 72,73+16,11 U= 274750
EZZ::;ORI 277740 T tesaseon P07 oneszes P70 iisoraer PO eesarierr PO
En son alinan egitimin iizerinden gegen siire

0-1yil 33,86+7,89 17,19+6,43 9,50+3,85 11,76+3,17 72,32+17,38

2-10yil 33,48+7,17 I;:;j:; 16,9145,93 ;I:g,’gfg 9,25+3,62 I;:éjgs 11,87+2,88 13:3,112655 71,53+15,86 ;I:S)Zf;
11 yil ve tizeri 31,78+6,91 16,92+4,89 8,28+3,70 10,35+2,70 67,35+14,13

Egitim alinan saglik personeli

Doktor 31,17+7,27 16,72+5,56 9,17+3,61 11,13+2,86 68,20+15,46

Hemsire 34,07+7,21 I;:jﬁ:g 17,25+6,07 ;I:g,’:llsg 9,20+3,62 ;I:g)’sgz 11,78+3,01 I;:;:f;; 72,31+ 16,21 ;I:é,’ffsg
Firma yetkilisi 33,07+7,09 15,50+6,09 9,71+4,53 12,21+2,88 70,50+17,18

Tani sonrasi egitim alma sayis1

1 kez 32,81+7,79 o1 986 16,38+6,24 He2 402 8,94+3,75 el 658 11,54+3,00 o493 69,69+17,07 3548
2 kez 34,02+6,53 p=0,)370 18,08+5,46 p=0,)301 9,68+3,49 p=0,)437 11,57+2,95 p=0,)091 73,37+13,94 p=0,’170
3 kez ve tizeri  35,80+6,36 17,73£5,32 9,80+3,89 11,68+2,61 68,02+15,24

Egitim sonrasi yasam tarzinda degisiklik yapma

Evet 34.91+6.43 U=1870,50 18,00+5,74 U=1964,50 9,93%3,77 U=1874,50 12,33%2,75 U=1727,00 75,18%14,61 U=1708,00
Hayir 30.56+8.17  P<0,001  1503+594 p=0,003 7.88+3,12 p<0,001 1047+3,01 P<0,001 6396+16,52 P<0,001

U: Mann-Whitney U testi, H: Kuruskall Walllis H testi
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Tablo 5: Tip 2 DM tanili hastalarin saglikli yasam davranislari ve DOYO puanlarinin kargilagtirilmast.

Diyabet Oz Yeterlik Ol¢egi Alt Boyutlar

Ozellikler Genel Beslenme ve Tibbi Ozel Beslenme
(n=803) Tedavi Kontrolii ve Kilo

DOYO
Fizik Egzersiz Kan Sekeri Genel Toplam

Ort/Sd Analiz Ort/Sd Analiz Ort/Sd Analiz Ort/Sd Analiz Ort/Sd Analiz

Alkol kullanma durumu

U=9652,00 U=8955,00 U=8557,50 U=8344,50 U=9558,00

Evet 31,9249,10 0,949 15,44+5,60 om0,499 9,72+3,42 om0,304 11,48+3,44 00,233 68,56+17,32 0,884
Alkol kullanma siklig1
Haftada 1-3 32,554£9,58 U=66,000 16,22+4,99 U=60,500 9,77£3,11 U=68,000 11,22+3,03 U=64,000 69,77£17,99 U=60,000
Ayda bir 31,56+9,12 p=0,733 15,00+6,03 p=0,513 968+3,68 p=0,819 11,62+3,73 P=0,642 67,87+17,89 p=0,497
Sigara kullanma durumu

U=49264,00 U=47926,00 U=46485,00 U=49375,00 U=48293,00
Evet 32,26£8,31 P=0,934 16,41+6,17 p=0,546 9,30+3,70 P=0243 10,57+3,76 P=0,969 68,55£18,03 p=0,646
Giinliik sigara kullanma siklig
1-10 33,45+6,65 1020 16,50+4,88 He1766 9,38+3,44 He2277 11,03, +£3,50 He2 638 70,38+13,90 Ho1 584
11-20 31,29+9,28 p:O,’601 16,68+6,61 P:O,,413 9,28+3,86 P:O,’SZO 10,35+4,05 P:O,’267 67,63+20,38 p:O,’453
21 ve uizeri 31,00£9,65 14,13+7,51 7,73+3,63 9,33+3,55 62,20+20,36
Diizenli egzersiz yapma durumu

U=41565,00 U=43789,00 U=24552,50 U=49952,50 U=36701,00
Evet 35,14+6,80 p<0,001 18,03+5,59 p<0,001 11,84+3,03 p<0,001 11,19+3,40 P=0,016 76,21+14,31 p<0,001
Egzersiz yapma siklig1
Haftada 1 glin ~ 34,64+6,10 18,71+5,92 11,07+2,94 12,35+2,13 76,78+12,44
Haftada 2-3 giin 36,42+6,15 I::(())”:gg 16.90+6,37 I;:g-z;)g 12,47+2,76 I;:(i’;;s 12,38+2,88 I;::g’,f(())g 78,19+14,19 5:3’569;1
Her giin 35,00£6,96 18.12+5,46 11,82+3,08 10,91+352 75,87+14,56
Yapilan egzersiz tiirii
Yiirtyis 35.50+£6.55 U=2129,00 18.41+5.16 U=2139,00 12.14+2,76 U=1920,00 11.12+3.47 U=2439,50 77.20+£13.38 U=2095,00
Diger 33,55+7,68 p=0,162 16,35+6,99 p=0,172 10,52+3,79 p=0,029 11,47+3,09 p=0,780 7191+17,41 p=0,128
Yeterli ve dengeli beslenme

U=51173,00 U=53712,50 U=62439,00 U=67958,50 U=51191,50
Evet 34,41+7,33 p<0,001 17,61+5,95 p<0,001 9,57+3,78 p<0,001 10,96+3,64 p<0,001 72,56£16,24 p<0,001
Giinliik 6giin siklig1
2 6gln 33,58+7,09 U=9828,00 16,43+6,66 U=9804,00 8,45+4,09 U=8959,50 9,69+3,81 U=8490,00 68,16+17,31 U=8829,00

3 ve lizeri 6giin  34,58+7,29 p=0,199 17,82+581 p=0,189 9,75+3,70 p=0,025 11,16+3,58 p=0,006 73,33+15,85 p=0,018

Ara 6giin alma durumu

Evet 48742 17968563 9464379 11334348 730541567
=1298 .~ H=1,747 - .. H=1435 — .. . — H=1249% _ . . H=1099

H 34,0447,12 17,336,27 9,71+3,78 10,83+3,65 71,92+17,18
ay p=0,522 2oL 0417 TR0 5o0488 oY 50,002 L p=0,577
Nadiren 35,5746,63 16,42+6,77 10,19+3,56 9,07+3,63 71,26+16,00
Gece atistirma durumu

U=14347,00 U=15289,50 U=15168,50 U=14107,00 U=14531,50
Evet 34,0446,73 17,7545,88 9,63+4,13 10,45+3,91 71,90+14,94
ve p=0,313 p=0,891 p=0,803 p=0,214 p=0,403
Giinde 8 saat uyuma durumu

U=66856,50 U=70047.50 U=67926.00 U=64927.50 U=68592.50
Evet 32,64+7,83 16,11+6,17 8.91+3.76 10.77+3.58 68.45+17.16
ve p=0,261 p=0.933 p=0.436 P=0.077 p=0.577
Yeterince dinlenmis hissetme

U=50092.50 U=54044.00 U=57091.00 U=53296,50 U=52081,00
Evet 32.83+7.70 16.26+6.19 8.98+3.83 10,7143,61 68,79+17,13
ve p=0.009 p=0.228 p=0.916 p=0,137 p=0,056
Sosyal aktivite yapma durumu

U=48641,50 U=52186,00 U=45719,00 U=51022,50 U=49060,00
Evet 33,23%7,76 16,14+6,44 9,64+3,85 10,69+3,86 69,71+18,28
ve p=0,156 p=0,936 p=0,011 p=0,601 p=0,208

U: Mann-Whitney U testi, H: Kuruskall Walllis H testi
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Bu arastirmada diyabet yonetimine 6zgii egitim alma orani-
nin oldukga diisiik oldugu ve egitim alanlarin ilk egitimleri-
nin tizerinde ¢ogunlukla 2-10 y1l gibi uzun bir siire gectigi ve
en sik hemgirelerden egitim alindig1 belirlenmistir. Diyabet
egitimi alma oranlar1 Baykal ve Kapucu’'nun aragtirmasina
benzer ancak hemsirelerden egitim alma orani bu ¢caligma da
daha yiiksek bulunmustur (28). Tip 2 DM hakkinda yeter-
li diizeyde bilgilendirilmeyen ve gii¢lendirilmeyen birey-
lerin 6z yeterlilik ve 6z bakim davranislarinin daha distik
oldugu bildirilmistir (29). Tip 2 DMli bireylerde diyabetin
komplikasyonlarinin farkinda olma ve korunmada egitimin
onemi goz oniine alindiginda bu arastirma icin egitim alma
diizeyinin istendik diizeyde olmadig1 goriilmektedir. Ancak
hangi hastaneden alindig1 6nemli olmaksizin bir kez egitim
almanin bile diyabet 6z yeterliliginde anlamli sonuglar olus-
turdugu ve yasam tarzinda istendik degisiklikler yapildig:
goriilmektedir. Diyabet egitimi alan ve egitim sonucunda
yasam tarzinda degisiklik yapan Tip 2 DM’li hastalarin
DOYO tiim alt boyut ve toplam puanlari anlamli olarak art-
maktadir (p<0,05). Ancak anlamli fark olusturmasa da egiti-
min {izerinden gegen siire uzadik¢a diyabet 6z yeterliliginin
azaldig1 ve hemsirelerden egitim alan Tip 2 DM’li hastalarin
DOYO 6l¢egi Kan Sekeri alt boyutu harig tiim alt boyut ve
toplam puanlarinin arttigl goériilmektedir. Kan Sekeri alt
boyutunda ise firma yetkililerinden egitim aldigini belirten
hastalarin Kan S$ekeri 6z yeterlilik puaninin daha yiiksek
olmasinin kan sekeri 6l¢tim cihazi egitimlerini firma yetki-
lilerinden almis olmalar ile ilgili olabilecegi diigiiniilmiis-
tiir. Hemgireler tarafindan verilen 6z yeterlik odakli diyabet
egitiminin, Tip 2 DM hastalarinin psikososyal ve metabolik
sonuglar1 tizerine olumlu yonde katki sagladigi (30) diya-
betli hastalara verilen planli egitimlerin ve izlemlerin, has-
talarin 0z yeterliligini artirdigr (31) ve saglikli yasam tarzi
olugturulmasinda hemsirelerin rehberliginin 6nemli oldu-
gu bildirilmektedir (32). Bu arastirmada literatiirle benzer
sekilde hemgirelerden egitim alma DOYO puanlarini genel
olarak yiikseltmektedir. Ozelikle diyabet konusunda yetkin
bir hemsireden egitim almanin diyabet 6z yeterliligini artir-
mada énemli oldugu goriilmektedir.

Bu aragtirma i¢in alkol kullanim aligkanliginin literatiirden
diisiik ve sigara kullanim aliskanliginin ise benzer oldugu
(33,34) goriilmiistiir ve diyabet 6z yeterliliginin artmasinin
anlamli fark olusturmasa da alkol ve sigara kullanim siklig1-
n1 azalttig1 belirlenmistir (p>0,05).

Diyabet yonetiminde 6zellikle insiilin direncinin diigiiril-
mesinde (35) ve glisemik kontroliin saglanmasinda (36)
egzersiz onemli bir faktor olmasina karsin bu arastirmada
katilimcilarin %77,3’0 egzersiz yapmadig1 saptanmuistir. Bu
sonuglar literatiir ile benzerdir (37, 38). Yine bu arastir-

ma i¢in diizenli araliklarla egzersiz yapan DM’li hastalarin
DOYO toplam ve alt boyut puanlar1 anlamli derecede yiik-
sektir (p<0,05) ancak egzersiz yapma siklig1 ile diyabet 6z
yeterliligini anlamli olarak etkilememektedir (p>0,05). Tip
2 DM’li hastalarin ¢ogunlugu yiiriiylis yaptigini belirtmis-
tir ve yiirilyiis yapma ile yalnizca Fizik Egzersiz alt boyutu
arasinda anlamli fark belirlenmistir (p<0,05). Allam ve ark.
bildirdigi gibi diyabet 6z yeterliliginin 6nemli bir gosterge-
sinin, tiirii fark etmeksizin fiziksel aktivite oldugu goriil-
mektedir (39). Diyabet 6z yeterliginin artmasinn fiziksel
aktiviteyi artirdigy, fiziksel aktivitenin artmasinin da dogal
olarak 6z yeterliligi ylikselttigi diistintilmuistir.

Bu arastirmada Tip 2 DM’li hastalarin ¢ogunlugu (%56,7)
yeterli ve dengeli beslendigini bildirmesine karsin giinde
yalnizca iki 6giin tiiketenlerin ve gece atigtirma aliskanlig
olanlar1 bulunmasi dikkat ¢cekmistir. Yeterli dengeli beslen-
digini ifade eden Tip 2 DM’li hastalarin diyabet 6z yeter-
lilikleri anlamli olarak daha ytiksektir (p<0,05). Ara 6giin
alan Tip 2 DM’li hastalarin DOYO toplam ve Fizik Egzer-
siz ve Kan Sekeri alt boyut puanlar: yiiksek ve anlamlidir
(p<0,05). Benzer sekilde Qiu ve ark. da 6z yeterlilik ile diya-
bette diyet yonetiminin iliskili oldugunu bildirmistir (40).
Tip 2 DM’li hastalarda diyabetin yonetilmesi stirecinde 6z
yeterliliklerinin gelistirilmesinin saglikli beslenme aligkan-
liklarini olumlu etkileyebilecegi sdylenebilir.

Bu arastirmada Tip 2 DM’li hastalarin %67,9’u giinde sekiz
saat uydugunu, %76,8’i uyku sonrasi kendini dinlenmis his-
settigini bildirmistir. Glinde sekiz saat uyuma ile diyabet 6z
yeterliligi arasinda anlamli bir fark yokken, kendini dinlen-
mis hissedenlerin diyabet 6z yeterliliklerinin yiiksek oldugu
belirlenmigtir. Benzer sekilde Goger ve Yildirim tarafindan
Tip 2 DM hastalarin uyku kalitesinin diyabet yonetimini
etkiledigi, HbA1lc seviyesindeki bir birim artigin uyku kali-
tesini 2,37 kat diislirdiigii belirlenmistir (22).

Sosyal aktivite yapan Tip 2 DMl hastalarin oraninin
oldukga diisiik oldugu (%20,4) ve sosyal aktivite ile yalniz-
ca fiziksel egzersiz alt boyutu arasinda anlamli iliski oldugu
belirlenmistir. Bu sonucu destekler sekilde Feng ve Astell-
Burt Tip 2 DM tanisi alan bireylerin sosyal aktivite diizey-
lerinde azalma oldugu, psikolojik stres diizeylerinde artis
oldugu ve bu durumun yasam kalitelerini olumsuz etkiledi-
¢ini bildirmistir (41). Sosyal aktivite yapan Tip 2 DM’li has-
talarin fiziksel egzersiz 6z yeterliliginin daha yiiksek olmasi
6nemli bulunmugtur. Diyabetli bireylerin sosyal aktivite-
de bulunmalar1 yalnizca diyabet 6z yeterliligini degil ayn1
zamanda fiziksel egzersiz yapmalarini da tesvik ettigi gortil-
mektedir. Sosyal aktivite ve fiziksel egzersiz arasindaki bu
iliski diyabet 6z yeterliliginin artirilmas: dolayisiyla diyabet
yonetimine katk: saglayabilir.
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Sonug olarak, bu arasgtirmaya katilan Tip 2 DM hastalari-
nin ¢ogunlugu kadin, 65 yaginin altinda, obez ve diyabet 6z
yeterlilikleri orta istii diizeydedir. Cinsiyet diyabet 6z yeter-
liligini etkilemektedir ve erkek cinsiyet ve yasin geng olmasi
diyabet 6z yeterliligini olumlu etkilemektedir. Yasin ilerle-
mesi ve kadin cinsiyete sahip olma diyabet 6z yeterliligini
azaltmaktadir. Egitim diizeyinin yiikselmesi ile fizik egzer-
siz 0z yeterliligini ve herhangi bir iste aktif olarak ¢aligiyor
olma DOYO toplam puanini anlamli olarak artirmaktadir.
Tip 2 DM tan1 yilinin artmasi diyabet 6z yeterliligini olum-
suz etkilemektedir. Tip 2 DM tanisini yeni alan hastalarin
0z yeterlilikleri daha iyidir. Diyabet yonetimine ait egitim
alma ve egitimlerin tekrarli olma oranlar diigiiktiir. Egitim-
ler cogunlukla hemgirelerden alinmistir ve hemgirelerden
egitim alan Tip 2 DM hastalarin puanlari anlaml fark olus-
turmasa da diger meslek gruplarindan egitim alanlardan
yiiksektir. Bir kez bile egitim alma diyabet 6z yeterliligi i¢in
olumlu sonuglar olusturmaktadir. Benzer sekilde yeterli/
dengeli beslendigini bildirenlerin diyabet 6z yeterlilikleri
yiiksektir. Diyabetli bireylerin sosyal aktivitede bulunmalar1
yalnizca diyabet 6z yeterliligini degil ayn1 zamanda fiziksel
egzersiz yapmalarini da tegvik etmektedir. Sosyal aktivite ve
fiziksel egzersiz diyabet 6z yeterliliginin artirllmasina katki
saglayabilir. Tip 2 DM hastalarin diyabet 6z yeterliliklerini
artirmak igin tekrarli ve takip igeren egitimlerin yapilmasi
ve bu egitimler i¢in 6zellikle diyabet konusunda yetkin bir
hemsireden egitim alinmasinin saglanmasi onerilebilir.

Arastirmanin Simirhiliklar:

Bu aragtirma Ankara ilinde yer alan bir hastanede yiiriitiil-
mdustiir. Veriler yalnizca bu hastaneye bagvuran Tip 2 Diya-
bet hastalarini kapsamaktadir.
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COVID-19 Karantina Siirecinin Diyabetik Makula Odemi
Tedavisine Etkileri
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Bu ¢alisma Tiirk Oftalmoloji Dernegi 55. Ulusal Kongresi, 3-7 Kastm 2021, Antalya, Tiirkiye'de sozlii bildiri olarak sunulmustur.

Bu makaleye yapilacak atif: Bilici S ve ark. COVID-19 karantina siirecinin diyabetik makula 6demi tedavisine etkileri. Turk J Diab Obes 2023;2: 122-127.

0z
Amag: COVID-19 pandemisi nedeniyle tedaviye verilen aranin diyabetik makiila 6demi (DMO) olgularindaki anatomik ve fonksiyonel
etkilerinin degerlendirilmesi amaglanmigtir.

Gereg ve Yontemler: COVID-19 nedeniyle anti-vaskiiler bityiime faktdrii (VEGF) tedavisine ara verilen DMO olgular1 ¢aligmaya dahil
edildi. Olgularin yas, cinsiyet, tedaviye verilen ara siiresi ve tekrar tedavi sonrasi enjeksiyon sayist ile takip siiresi kaydedildi. Karantina
oncesi son vizitleri (VO0), karantina sonrasi ilk (V1) ve son vizitlerindeki (V2) gérme keskinlikleri (GK) ve optik koherans tomografi
ile santral makula kalinlig1 (SMK) degerlendirildi. Olgular tedaviye verilen ara siiresine gore 18 hafta ve alt1 (Grup-1) ile 18 hafta tizeri
(Grup-2) olarak alt gruplara ayrildi ve analiz edildi.

Bulgular: Calismaya yas ortalamasi 63,1 yil (42-80 y1l aras1) olan 89 olgunun 89 gézii dahil edildi. Pandemi siirecinde tedaviye verilen
ara ortalamasi 21,03 hafta (12-48 hafta) olarak saptandi. Tekrar tedaviye baslanan olgularin ortalama takip stiresi 31,2 hafta (8 - 52 hafta)
olup bu siire¢ igerisinde ortalama 2,98 (1-8) anti-VEGF tedavi uygulanmisti. Tim grupta VO, V1 ve V2 vizitlerindeki ortalama GK
sirastyla 0,64, 0,64 ve 0,63 LogMAR (p=0,168), ortalama SMK degerleri sirastyla 383,06, 434,82 ve 373,27 mikron (p<0,001) bulunmustur.
Grup 1de V0, V1 ve V2 vizitlerindeki ortalama GK sirasiyla 0,53, 0,50 ve 0,52 LogMAR (p=0,263); ortalama SMK degerleri sirasiyla
358,72, 386,59 ve 389,70 mikron (p=0,056) olarak bulunmustur. Grup 2de V0, V1 ve V2 vizitlerindeki ortalama GK sirastyla 0,78, 0,83
ve 0,74 LogMAR (p=0,176); ortalama SMK degerleri sirasiyla 409,09, 486,42 ve 355,70 (p<0,001) olarak bulunmustur.

Sonug: DMO olgularinda Anti-VEGF tedavisinde gecikme siiresi arttikca SMKde kétiilesme izlenirken, kisa dénemde tekrar tedaviye
baglanmasiyla GKde bir kétiillesme olmadan SMK degerlerinde diizelme elde edilmistir. Bu sonug, olgulara daha 6nce uygulanan an-
ti-VEGF tedavinin kisa donemli tedavi gecikmelerinde koruyucu oldugunu distindirmektedir.

Anahtar Sozciikler: Anti-vaskuler biiyiime faktorii, COVID-19, Diyabetik makula 6demi, Optik koherens tomografi

Effects of COVID-19 Lockdown on Diabetic Macular Edema Treatment

ABSTRACT

Aim: Evaluating the anatomical and functional effects of delay in diabetic macular edema treatment due to the COVID-19 lockdown.

Material and Methods: DME cases of which anti-vascular growth factor (VEGF) treatment was interrupted due to COVID-19 lockdown
were included in the study. Age, gender, interval time of the treatment delay, number of injections after retreatment and follow-up period
were recorded. Visual acuity (VA) and central macular thickness (CMT) of the participants at the last visit before the lockdown (V0), the
first (V1) and the last (V2) visit after the lockdown were evaluated. The cases were divided into subgroups based on delay in treatment:
18 weeks or less (Group-1) and over 18 weeks (Group-2).

Results: 89 eyes of 89 patients with average age of 63.1 (42-80) were included in the study. The average delay in the treatment during the
pandemic period was 21.03 (12-48) weeks. The average follow-up period after the initiation of retreatment was 31.2 (8-52) weeks, and
an average of 2.98 (1-8) anti-VEGF treatments were carried out during this period. The mean VA of V0, V1 and V2 visits of the whole
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group were determined as 0.64, 0.64, and 0.63 LogMAR (p=0.168), respectively, the mean CMT values were found as 383.06, 434.82,
and 373.27 microns (p<0.001), respectively. The mean VA of V0, V1 and V2 visits were 0.53, 0.50 and 0.52 LogMAR (p=0.263) in Group
1 and, 0.78, 0.83 and 0.74 LogMAR (p=0.176) in Group 2, respectively. The mean CMT values of V0, V1 and V2 visits were found as
358.72, 386.59 and 389.70 microns (p=0.056) in Group 1 and, 409.09, 486.42 and 355.70 (p<0.001) in Group 2, respectively.

Conclusion: In DME cases, as the delay time in anti-VEGF treatment increased, worsening was observed in CMT, while CMT values
improved without any worsening in VA after re-starting treatment in the short term. This result suggests that the anti-VEGF treatment

for DME has a protective effect in short-term treatment delays.

Keywords: Anti-vascular growth factor, COVID-19, Diabetic macular edema, Optical coherence tomography

GIRiS

Diyabetik retinopati (DR), diabetes mellitusun mikro-
vaskiiler bir komplikasyonudur ve ozellikle diyabetik
makula 6demi (DMO) gelisimine bagh olarak ¢alisma
¢agindaki popiilasyonda 6nde gelen korlitkk nedenlerinden
biridir (1,2). DMO tedavisinde ilk secenek diizenli uygula-
ma ve takip gerektiren anti-vaskiiler endotelyal bitytime fak-
torii (anti-VEGF) enjeksiyonlaridir (3-5). Ancak bu tedavi
planina uyulmamasi ve uygun zamanda tedaviyi almamalk,
DR’li hastalarda daha kotii sonuglara ve potansiyel olarak
geri doniisii olmayan gérme kaybina neden olabilmektedir
(6, 7).

Siddetli Akut Solunum Sendromu Koronaviriis 2 (SARS-
CoV-2)’nin neden oldugu COVID-19 (‘Corona Virus Dise-
ase-2019’) hastaligy, ilk olarak Aralik 2019°da Cin’de bir halk
saglig1 tehdidi olarak ortaya ¢ikti ve buradan hizla tiim diin-
yaya yayilarak kalici bir pandemiye neden oldu (8). Ttirki-
ye’de dogrulanmis ilk COVID-19 vakas1 11 Mart 2020°de
bildirilmesinin ardindan COVID-19 yayilmasini sinirlamak
i¢in 16 Mart 2020’de kisitlamalar ve sokaga ¢ikma yasaklar1
getirildi. Karantina sirasinda, ulusal saglik sistemi yalnizca
COVID-19 ile iligkili hastaliklarin ve acil servislerin 6nlen-
mesine ve yonetimine odaklandi. Ulkedeki oftalmoloji kli-
niklerinin ¢ogunda, diinya ¢apinda ¢ogu tilkede oldugu gibi,
diizenli klinik ziyaretler, elektif ameliyatlar, programlanmig
intravitreal enjeksiyonlar ve acil olmayan g6z rahatsizlikla-
r1 ertelendi (9-13). Ek olarak, bir¢ok hasta da COVID-19’a
maruz kalmamak i¢in rutin goz hastaliklar1 klinikleri mua-
yeneleri ertelemigtir.

Bu caligmamizda klinigimizde DMO nedeniyle anti-VE-
GF tedavisi uygulanan olgularda COVID-19 karantinasi
nedeniyle tedaviye verilen aranin etkisini degerlendirmeyi
amagladik. Bu analizin, bagka bir COVID-19 salgin1 dalgasi
veya gelecekteki diger pandemiler gibi ger¢ek hayattaki acil
durumlarda DR olgularinin yonetimine iligkin degerli bilgi-
ler saglamasini planlandik.

GEREC VE YONTEM

Caligmamiz, Zonguldak Biilent Ecevit Universitesi Etik
Kurulu onay: (2022/04-19) ile Helsinki Bildirgesi ilkelerine

uygun olarak gerceklestirildi. Zonguldak Biilent Ecevit Uni-
versitesi Goz Hastaliklar1 Anabilim Dali’'nda DMO nedeniy-
le intravitreal anti-VEGF tedavisi almakta olan olgulardan
COVID-19 pandemisine bagh karantina nedeniyle tedaviye
ara verilen ve karantina dncesi son intravitreal enjeksiyon
tarihi 17.02.2020-13.03.2020 tarihleri arasinda olanlar calis-
maya dahil edildi. Olgularin Temmuz 2021 tarihine kadar
olan verileri retrospektif olarak incelendi.

Olgularin yas, cinsiyet, tedaviye verilen ara siiresi (hafta) ve
tekrar tedavi sonrasi enjeksiyon sayist ile takip siiresi kay-
dedildi. Karantina 6ncesi son vizitleri (V0), karantina son-
rasi ilk vizitleri (V1) ve karantina sonrasi son vizitlerindeki
(V2) en iyi diizeltilmis gérme keskinlikleri (GK-LogMAR)
ve optik koherans tomografi ile (Spectralis. Heidelberg
Engineering, Almanya) santral makula kalinhg (SMK)
degerlendirildi. Olgular tedaviye verilen ara siiresine gore
18 hafta ve alt1 (Grup-1) ile 18 hafta tizeri (Grup-2) olarak
alt gruplara ayrildi.

Uygun kalitede OCT goriintiileri olmamasi, veri eksik-
ligi bulunmasi, karantina dénemi sonrast okiiler cerrahi
oykiisti olmasi (glokom cerrahisi, katarakt cerrahisi, pars
plana vitrektomi gibi) ve ek retina hastalig1 olmas: (Epire-
tinal membran, retinal vaskiiler tikanik, dejeneratif miyopi
gibi) dislama kriteri olarak belirlendi. Caligma 6ncesinde
G-power programi (Siiriim 3.1.9.7) ile yapilan 6rneklem
hesabinda 0,25 etki biiyiikligii, %5 hata pay1, %80 giig, 2
grup ve 3 Ol¢iim icin en az 86 kisiye ulasiimas: gerektigi
hesapland.

istatistiksel Analiz

Aragtirma verilerinin istatistiksel analizleri i¢in Statistical
Package for Social Sciences (SPSS), Windows igin siiriim
23.0 (SPSS Inc. Chicago, USA) bilgisayar paket programi
kullanimigtir. Tanimlayic: istatistikler kisminda katego-
rik degiskenler say1 ve yiizde verilerek; siirekli degiskenler
ise ortalama + standart sapma ve ortanca (en kiiciik-en
biiyiik deger) ile sunulmustur. Siirekli degiskenlerin nor-
mal dagilima uygunlugu ortalama ve ortanca degerleri,
gorsel (histogram, olasilik grafikleri) ve analitik yontemler
(Kolmogorov-Smirnov ve Shapiro-Wilk testleri, Skewness
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ve Kurtosis degerleri, varyasyon katsayisi) kullanilarak
degerlendirilmistir. Veriler degerlendirilirken, parametrik
test varsayimlarini saglamayan ve normal dagilima uyma-
yan bagimli grup verileri i¢in Friedman testi kullanilmistir.
Geregi halinde ikiserli karsilagtirmalar Wilcoxon testi kul-
lanilarak yapilmistir ve Bonferroni diizeltmesi kullanilarak
degerlendirilmistir. Istatistiksel anlamlilik degeri p<0,05
olarak alinmigtir. Bu ¢aligmanin bagimsiz degiskeni teda-
viye verilen ara siiresi olup bagimli degiskenleri gorme
keskinligi ve santral makiila kalinligidir. Caligmanin sonun-
da G-Power programu ile yapilan gii¢ analizinde 0,25 etki
biiyiiklagii, %5 hata payi, 89 6rneklem bityiikliigi ile %81,5
glic hesaplanmistir.

BULGULAR

Calismaya 57 kadin 32 erkek toplam 89 olgunun 89 gézii
dahil edildi. Olgularin yas ortalamasi 63,1 + 9,3’tii. Pandemi
stirecinde tedaviye verilen ara ortalamasi 21,03 + 8,8 haftay-
d1. Tekrar tedaviye baglanan olgularin ortalama takip stre-
si 31,2 (8-52) hafta olup bu siirec igerisinde ortalama 2,98
(1-8) anti-VEGF tedavi uygulanmustir (Tablo 1).

Olgularin VO, V1 ve V2 vizitlerindeki ortalama GK sirastyla
0,64 + 0,4, 0,64 + 0,5 ve 0,63 + 0,5 LogMAR diizeyinde olup,
vizitler aras1 GK’de anlamli bir degisiklik izlenmemistir
(p=0,168). Ayni vizitlerde ortalama SMK degerleri sirasiyla
383,06 + 173,8, 434,82 + 178,5 ve 373,27 £ 171,0 olup V1

Tablo 1: Olgularin demografik ve klinik 6zellikleri.

Parametreler (SI:) :;9?)
Cinsiyet, n (%)
Kadin 57 (63,1)
Erkek 32 (35,9)
Yas (yil £ SS) 63,14£9,3
Tedaviye verilen ara siiresi (haftat SS) 21,03+8,8
Tekrar tedavi sonrasi takip siiresi (hafta + SS) 32,2+14,5

Tekrar tedavi siirecindeki enjeksiyon sayisi (say1+ SS) 2,98+1,6

Bilici S ve ark.

vizitindeki SMK diger vizitlere gore anlamh olarak yiiksek
bulunmustur (p<0,001) (Tablo 2).

Tedaviye verilen ara miktarina gore alt grup analizi yapil-
diginda Grup 1'deki olgularin VO, V1 ve V2 vizitlerindeki
ortalama GK sirasiyla 0,53 + 0,4, 0,50 + 0,4 ve 0,52 + 0,4
LogMAR; ortalama SMK degerleri sirasiyla 358,72 + 155,3,
386,59 + 151,1 ve 389,70 + 180,4 olarak bulunmustur. Grup
I’de vizitler arasinda ortalama GK’'de ve SMK’de anlamli
degisiklik gézlenmemistir (sirasiyla p=0,263 ve p=0,056).
Grup 2’deki olgularin V0, V1 ve V2 vizitlerindeki ortalama
GK sirasiyla 0,78 £ 0,5, 0,83 + 0,7 ve 0,74 £ 0,6 LogMAR;
ortalama SMK degerleri sirasiyla 409,09 £ 190,1, 486,42
+ 192,5 ve 355,70 = 160,5 olarak bulunmustur. Grup 2’de
vizitler arasinda ortalama GK’de anlamli degisiklik izlen-
mezken ve SMK degeri V1 vizitinde diger vizitlere gore
anlamli olarak yiiksek bulunmustur (sirasityla p=0,176 ve
p<0,001) (Tablo 2).

Grup 1 ve 2 arasinda tiim vizitlerde ortalama GK’nin fark-
I1 oldugu goézlemlenirken ortalama SMK degerleri VO ve
V1 vizitlerinde farkliyken tedavi sonrasi son vizitte benzer
SMK degerlerine ulagilmigtir (Sekil 1 ve 2).

TARTISMA

Caligmamizda DMO nedeniyle anti-VEGF uygulanan olgu-
larda tedaviye ara verilmesi ile birlikte SMK’de artis oldu-
gu izlenmistir. Tedaviye verilen aranin daha uzun oldugu
kisilerde SMK artisinin daha fazla oldugu her iki grupta
da tekrar anti-VEGF tedavisi ile birlikte SMK degerleri-
nin ara oncesi son haline benzer hale geldigi gorulmiistiir.
Tedaviye verilen aranin kisa donemde gérme keskinligine
etkisi olmadigi saptanmigtir. Ayrica DMO olgularindan
daha diisiik GK olanlarin COVID-19 pandemi déneminde
anti-VEGF tedaviye daha fazla ara verdigi dikkat ¢ekmistir.

Intravitreal anti-VEGF tedavisi yasa bagli makula dejene-
rasyonu, DMO ve retina ven tikanikligi (RVT) gibi cesit-
li g6z hastaliklarinin tedavisinde yaygin olarak kullanilan
bir tedavi secenegi olup etkilenen ¢ogu gozde devam eden,

Tablo 2: Gruplarda gorme keskinligi ve santral makula kalinliginin vizitlere gore degisimi.

1. Degisken Grup Vo Vi1 V2 P
Tiim Grup (n=89) 0,5(0-2,1) 0,5(0-3,1) 0,5 (0,05 - 3,1) 0,168

Gorme keskinligi, _

Medyan (min - maks) Grup 1 (n=46) 0,5(0-1,3) 0,4 (0-1,5) 0,4 (0,05 - 151) 0,263
Grup 2 (n=43) 0,6 (0,15-2,1) 0,6 (0,1-3,1) 0,5 (0,1 -3,1) 0,176
Tim Grup (n=89) 328 (126-853) 403 (173-995) 318 (162-820) <0,001

Santral makula kalinligi, ~

Medyan (min - maks) Grup 1 (n=46) 311 (126-746) 346 (173-730) 323 (178-773) 0,056
Grup 2 (n=43) 347 (203-853) 484 (189-995) 305 (162-820) <0,001

Grup 1: Tedaviye 18 hafta ve altinda ara verenler, Grup 2: Tedaviye 18 hafta tizerinde ara verenler,
V0: Karantina 6ncesi son vizit, VI: Karantina sonrasi ilk vizit, V2: Karantina sonrasi son vizit
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stirekli bir tedavi gerektirmektedir (14). Tedavideki gecik-
melerin 6nemli, kalic1 gérme kaybina neden olabilecegi
diisiiniilmektedir, ancak arastirmalar, RVT ve DMO’niin
kisa siireli tedavi gecikmelerine bagli gorme kaybina daha
az duyarli olduklarini géstermektedir (15-17). Yalamanchili
ve ark. ortalama 6 aylik tedavi gecikmesinden sonra DMO
hastalarinda SMK ve GK’de anlaml bir degisiklik olmadi-
gin1 ortaya koymuslar, ancak tedavideki gecikmeye ragmen
RISE ve RIDE ¢aligmalarinda bildirilen gérme kazanimla-
rina benzer sonuglar bulduklarini vurgulamislardir ve bu
sonucun hastalara uygulanan baslangi¢ yiikleme dozu ile
ilgili olabilecegi one striilmistir (17). Caligmamizda da
benzer sekilde tedaviye verilen ara ile birlikte SMK da artis
izlenirken GK’de anlamli degisiklik saptanmamugtir.

DMO olgularinda tedavi gecikmelerinin etkilerini inceleyen
literatiir son derece azdir. Weiss ve ark. ¢ok sayida tedavi
aksamasi yasayan DMO’lii olgularin %60’ inda GK seviye-
sinde azalma oldugunu bildirmislerdir (18). Ayni ¢alisma-
da tedavi siirecinde sadece 1 kez aksamasi olanlarin tekrar
tedavi baglanmasiyla birlikte GK seviyesinin korundugu,

ancak 2 ve daha fazla tedavi aksamasi olanlarda ise ortalama
10 ETDRS harf kayb1 yasandig: ifade edilmistir(18). Calis-
mamizda da tedaviye daha uzun siire ara verenlerde SMK
artisinin daha fazla oldugu ve tekrar tedavi ile birlikte GK’de
anlaml bir kotiilesme olmadan SMK degerlerinin baslangi¢
seviyesine dondiigii gozlenmistir.

COVID-19 pandemi doneminde karantina donemleri hari-
cinde de, COVID-19 bulagsma riskini azaltmak i¢in uygu-
lanan ihtiyati tedbirlere ragmen, anti-VEGF tedaviler i¢in
hasta katilim oranlarinda dustis goraldaga bildirilmigtir
(19, 20). Fung ve ark. tarafindan yapilan bir ¢alismaya gore,
pandemi doneminde randevularini aksatan retina hastala-
rinin %851, randevuya gelmemesinin birincil nedeni ola-
rak COVID-19 enfeksiyonu korkusu oldugunu bildirmistir
(19). Benzer sekilde, Shields ve ark. ile Lindeke-Myers ve
ark. da COVID-19 enfeksiyonu korkusunun retina hasta-
liklar1 olanlar arasinda tedaviye devam etme oniindeki en
biiyiik engel oldugunu ve randevu hatirlatmalarinin ve daha
net iletisimin tedaviye katilimi artirmada en yararli yontem
olacagini bildirmiglerdir (21, 22). Song ve ark. ise anti-VE-

=——Tiim Grup =@ Grupl --#-- Grup2
0,9 0,83 ¥
: 0,78 il
Cfc 0,8 Gooseoserssnssafussansnsesess R N 0,74
E" 0,7 0,64 : p=0.16
= 06 0,64 —* - 0,63
8D 0,5 Y e e — - - - - - - = %
= 0,53 05 0,52
= 04 ? p=0.26 Sekil 1. Gruplarin vizitlerdeki
v 03 gorme keskinligi degisimi
QE’ 0.2 Grup 1: Tedaviye 18 hafta ve
g ol altinda ara verenler, Grup 2: Teda-
0 viye 18 hafta tizerinde ara verenler,
Vo Vi V2 V0: Karantina dncesi son vizit,
Vizitler V1: Karantina sonrast ilk vizit,
V2: Karantina sonrasi son vizit
== Tiim Grup ==& Grupl --#-- Grup2
=]
g 55
p=
L 500
&
g | ] et
£ 450 | L e
v S e p=0.056
= 409,09 ~[...- 389,7 Sekil 2. Gruplarin vizitlerdeki
% L A I P el g e e e =l p<ooo01 santral makula kalinlig1 degisimi
= 350 s A - R M Grup 1: Tedaviye 18 hafta ve
£ o 355b70001 altinda ara verenler, Grup 2: Teda-
= <l
& 300 = viye 18 hafta iizerinde ara verenler,
Vo \2 V2 V0: Karantina &ncesi son vizit,
Vizitler

V1: Karantina sonrasi ilk vizit,
V2: Karantina sonrasi son vizit
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GF tedavi uygulanan olgulardan gérme keskinlikleri yiiksek
olanlarin tedavi programina daha siki uydugunu bildirmis-
lerdir (23). Calismamizda da benzer sekilde tedaviye daha
uzun ara veren grubun karantina dncesi GK seviyelerinin
anlamli olarak daha disiik oldugu bulunmustur. GK iyi
olanlarin mevcut durumu koruma istegi tedaviye daha az
ara vermelerini saglamis olabilir.

Calismamizin potansiyel bir kisithlig1 retrospektif dizayni
ile ilgili olup DR'yi etkileyebilecek hipertansiyon, bobrek
hastalig1, anemi veya glisemik durum gibi degistirilebilir
faktorler hakkindaki veriler dahil edilmemistir. Ancak bu
caligma, DMO i¢in ii¢iincii basamak bir referans merkezin-
de COVID-19 ile ilgili bir tecridin etkisini aragtiran bir ger-
cek hayat ¢alismasidir.

Intravitreal anti-VEGF tedavisi uygulanan DMO olgularin-
da COVID-19 pandemi doneminde GK disiik olanlarda
tedavide daha ¢ok gecikme yasanmustir. Tedaviye verilen
ara arttikca SMK’de artis izlenirken kisa donemde GK’de
istatistiksel anlamli bir kotiilesme izlenmemistir. Tekrar
tedaviye basglanmasiyla SMK degerleri ara 6ncesi doneme
benzer hale gelmistir. Bu sonug, olgulara daha dnce uygula-
nan anti- VEGF tedavinin kisa dénemli tedavi gecikmelerin-
de koruyucu oldugunu diisiindiirmektedir. Tedaviye daha
uzun siireli verilen aralarin sonuglarini degerlendirmek icin
daha uzun siire takipli genis olgu serilerine ihtiyag vardir.
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COVID-19 Pandemisi Siirecinde Tip 2 Diyabetli Bireylerin
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Bu makaleye yapilacak atif: Kaner G ve Bakir B. COVID-19 pandemisi siirecinde tip 2 diyabetli bireylerin vitamin-mineral ve bitkisel iiriin kullanimlarinin degerlendirilmesi: Izmir Ili
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0z
Amag: Bu aragtirmanin amaci, COVID-19 pandemi siirecinde tip 2 diyabetli bireylerin vitamin-mineral ve bitkisel tirtin kullanimlarinin
degerlendirilmesidir.

Gereg ve Yontemler: Kesitsel ve tanimlayic tipteki bu arastirma, Izmir ilinde yagayan 246 tip 2 diyabetli birey ile yiiriitiilmiistiir.
Bireylerin sosyo-demografik 6zellikleri, vitamin-mineral ve bitkisel iirtin kullanimlar1 sorgulanarak anket formuna kaydedilmistir.
Bireylerin viicut agirhig (kg) ve boy uzunlugu (cm) 8lgiilerek, Beden kiitle indeksi (BKI, kg/m?) hesaplanmistir.

Bulgular: Bireylerin yas ortalamasi 54,68 + 8,62 yil olup, %26%s1 erkek (n=64), %74’ti kadindir (n=182). COVID-19 6ncesi donemde
vitamin-mineral kullananlarin oran1 %36,6 (n=90) iken, bu oran COVID-19 siirecinde anlamli artis gostermistir (%52,4; n=129;
p<0,001). COVID-19 siirecinde kullanim orani anlaml olarak artan besin destekleri D vitamini (Pandemi 6ncesi: %19,1; Pandemi stireci:
%32) ve magnezyum (Pandemi oncesi: %3,7; Pandemi siireci: %8,5) olarak belirlenmistir (p<0,05). Bitkisel iiriin kullanim oraninda
da COVID-19 siirecinde (%82,1; n=202) COVID-19 6ncesine (%75,6; n=186) kiyasla anlamli artis gorilmistiir (p<0,05). Kullanim
orani COVID-19 siirecinde anlamli artis gosteren bitkisel tirtinler zencefil (Pandemi oncesi: %42,3; Pandemi siireci: %46,7) ve zerdegal
(Pandemi &ncesi: %41,1; Pandemi siireci: %45,1) olarak belirlenmistir. Katiimcilarin ortalama BKI degeri COVID-19 éncesinde 31,50
+ 6,25 kg/m? iken, anlamli azalma gostererek COVID-19 siirecinde 31,02+5,99 kg/m?* bulunmustur (p=0,020).

Sonug: Tip 2 diyabetliler arasinda, vitamin-mineral ve bitkisel iirtin kullaniminin pandemi siirecinde pandemi 6ncesine gore daha yay-
gin oldugu belirlenmis, bu siiregte diyabetli bireylerin beden kiitle indekslerinin azaldig: ortaya konmustur.

Anahtar Sozciikler: Bitkisel iiriin, COVID-19, Diyabet, Vitamin, Mineral

Evaluation of Vitamin-Mineral and Herbal Product Uses of Individuals with
Type 2 Diabetes During the COVID-19 Pandemic

ABSTRACT

Aim: The aim of this study was to evaluate the use of vitamins, minerals and herbal products in individuals with type 2 diabetes during
the COVID-19 pandemic.

Material and Methods: This cross-sectional and descriptive study was conducted with 246 individuals with type 2 diabetes living in
Izmir. Sociodemographic features, vitamin-mineral and herbal products use of participants were recorded with a questionnaire form.
The body weight (kg) and height (cm) were measured, and the body mass index (BMI, kg/m?) was calculated.

Results: 74.0% (n=182) of participants were woman, 26.0% (n=64) were man, and the mean age was 54.68+8.62 years. While the
proportion of those who used vitamins and minerals prior to COVID-19 was 36.6% (n=90), this ratio increased significantly during the
COVID-19 process (52.4%; n=129; p<0.001). Vitamin D (before pandemic:19.1%, during pandemic: 32.0%) and magnesium (before
pandemic: 3.7%, during pandemic: 8.5%) were identified as nutritional supplements whose utilization rate increased significantly during
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the pandemic (p<0.05). The use of herbal products increased significantly during the pandemic (82.1%; n=202) compared to before
pandemic (75.6%; n=186) (p<0.05). The herbal products whose usage rate increased significantly during the pandemic were determined
as ginger (before pandemic: 42.3%; during pandemic: 46.7%) and turmeric (before pandemic: 41.1%; during pandemic: 45.1%). While
the participants’ mean BMI was 31.50+6.25 kg/m? prior to pandemic, it decreased significantly and was found to be 31.02+5.99 kg/m?

during the pandemic (p=0.020).

Conclusion: It was discovered that the use of vitamins, minerals, and herbal products was more common among type 2 diabetics during
the pandemic period than before the pandemic, and that the body mass indexes of individuals with diabetes decreased during this

process.

Keywords: Herbal products, COVID-19, Diabetes, Vitamin-mineral

GIRIS

Diinya Saglk Orgiiti'niin pandemi olarak kabul ettigi
koronaviriis hastaligit (COVID-19), toplumun sagligini
tehdit eden, yasam kalitesini diisiiren, giinliik yasam alis-
kanliklarini degistiren viral bir hastaliktir (1). Bir diger
kiiresel salgin olan Diabetes Mellitus, Uluslararasi Diyabet
Federasyonu (International Diabetes Federation-IDF)’ nun
2021 yilinda yayinladig: 10. Diyabet Atlasr'na gore diinyada
537 milyon yetiskini etkilemektedir (2). Uluslararasi Diya-
bet Federasyonunun 20-79 yas arasi bireyleri dahil ederek
yaptig1 analizde 2021 yilinda Tiirkiye’de diyabet prevalansi
%14,5 olarak belirlenmis, 2045 yilinda diinyadaki diyabetli
sayisinin en yiiksek oldugu 10. tilkenin Tiirkiye olacag ifade
edilmistir (2).

Literatiirde, COVID-19 ile enfekte olan hastalarin
9%20-50"sinin diyabetli oldugu bildirilmistir (3). Ayrica,
COVID-19 ile enfekte olmus diyabetik hastalarda hastaneye
bagvuru, yatis oranlari, siddetli pnodmoni gelisimi ve diger
komorbid hastaliklara gore daha yiiksek mortalite oranlari-
nin oldugu gosterilmistir (4-7).

COVID-19 hastaligini tedavi edecek veya bulasmasin
engelleyecek tek bagina bir besin veya besin grubu olma-
makla birlikte, Diinya Saglk Orgiitii, bu siiregte viicudun
gereksinimi olan vitamin, mineral, posa, protein ve antiok-
sidan alimi i¢in besin ¢esitliliginin saglanarak yeterli ve den-
geli beslenmenin ¢ok 6nemli oldugunu vurgulamstir (8).
Bununla birlikte, ¢esitli biyoaktif bilesiklerin bagisiklik arti-
ric1, anti-inflamatuvar, antioksidan ve antiviral 6zellikleri
hakkinda bilimsel kanitlar bulunmasina karsin COVID-19
tedavisine yonelik hazirlanan rehberlerde besin destekleri-
nin kullanimina yonelik bilgi bulunmamaktadir (9,10).

Yapilan c¢aligmalarda, salginin hizli yayilmasi nedeniyle,
bagisikligi artirmak, hastaligin bulagmasini 6nlemek ya da
seyrini hafifletmek amaciyla toplumda vitamin-mineral
ve bitkisel iirtin kullanim oranlarimin artti§1 gosterilmistir
(11,12). Ayrica, bu siiregte bilingsiz besin destegi kullanimi-
nin da arttig bildirilmistir (13).

Ozellikle diyabet gibi kronik seyirli hastaliklarda modern
tedaviye destek olarak bitkisel tiriin kullaniminin siklik-
la tercih edildigi bilinmektedir (14). Literatiirde, pandemi
stirecinde saglikli yetiskinlerin vitamin-mineral ve bitkisel
tiriin kullanimina y6nelik yapilan ¢ok sayida ¢aligmaya rast-
lanmis olmasina kargin, bu siiregte tip 2 diyabetli bireylerin
vitamin-mineral ve bitkisel tirin kullanimina yonelik aras-
tirmaya rastlanmamistir (11-13). Buradan yola ¢ikarak, bu
aragtirmada, pandemi siirecinde tip 2 diyabetli bireylerin
besin destegi kullanimlarinin degerlendirilmesi amaglan-
mugtir.

GEREC VE YONTEMLER

Bu aragtirma, Ocak 2021-Nisan 2022 arasinda, 18-65 yas
arasinda olan, tip 2 diyabetli bireylerin katilimi ile yiirii-
tillmiis kesitsel ve tanimlayici bir calismadir. Bakirgay
Universitesi Cigli Egitim ve Aragtirma Hastanesi Diyet
Poliklinigi’ne basvuran diyabetliler 6rneklemi olusturmus-
tur. Arastirma verilerinin toplanmasina baglamadan 6nce
bir 6rneklem biiyiikliigii hesaplanmamis, maksimum sayida
diyabetli bireye ulagsmak hedeflenmistir. Caligma sonunda
G*Power 3.1.9.4 programinda 0,05 alfa diizeyinde hesapla-
nan gii¢ %98,8 olarak belirlenmistir.

Aragtirmaya baglamadan 6nce T.C. Saglik Bakanlig Bilim-
sel Aragtirma Platformu’na basvuru yapilarak 29.07.2021
tarihinde galigma izni alinmistir. Ayrica, [zmir Katip Celebi
Universitesi Girigsimsel Olmayan Klinik Arastirmalar Etik
Kurulu'ndan 23.12.2021 tarihli, 0541 nolu arastirma etik
kurul onay1 alinmigtir.

Verilerin Toplanmasi

COVID-19 pandemi siirecinde tip 2 diyabetli bireylerin
vitamin-mineral ve bitkisel tiriin kullanimini degerlendir-
mek amaciyla hazirlanan anket formu, yiiz-ylize goriigme
yontemi ile uygulanmistir. Ankete katilmadan 6nce ¢alis-
ma hakkinda bilgilendirme metni sunulmus, katilimcilar
goniilli olduklarina dair onam formunu imzaladiktan son-
ra ankete baglanmistir. Veri toplamadan 6nce arastirmaci
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tarafindan, 10 tip 2 diyabetli birey tizerinde pilot uygulama
yapimis ve anket iizerinde gerekli diizeltmelerden sonra
veriler toplanmaya baglanmugtir.

Anket Formu

Anket formu ile bireylerin sosyo-demografik ozellikleri
(yas, cinsiyet, medeni durum, egitim durumu, meslek, ¢alig-
ma durumu), saglik bilgileri (diyabet disinda tan1 konulan
kronik hastalik varligy, ailede diyabet 6ykiisii, diyabete bagl
gelisen komplikasyon varlig1), pandemi 6ncesi ve siirecinde
vitamin-mineral ve bitkisel iirlin kullanimi sorgulanmaistir.
Vitamin-mineral ya da bitkisel tiriin kullandigini ifade eden
diyabetlilere; kullanilan vitamin-mineral destekleri, vita-
min-mineral ve bitkisel tiriin kullanim amaclar1 sorularak

bu bilgiler de ankete kaydedilmistir.

Katilimcilara pandemi 6ncesindeki viicut agirliklar: soru-
larak kaydedilmis, mevcut viicut agirliklar1 ise TANITA
BC-532 kullanilarak belirlenmistir. Boy uzunlugu, bas
Frankfurt diizlemde (goz tiggeni ve kulak kepgesi istii
aynt1 hizada, yere paralel) iken stadiometre ile dl¢iilmiistiir.
Viicut agirligi boy uzunlugunun karesine boliinerek beden
kiitle indeksi (kg/m?) hesaplanmustir. Bel ¢evresi 6l¢iimiin-
de, bireyin karsisinda durularak, en alt kaburga kemigi ile
kristailiak arasindaki orta noktadan esnemeyen mezur ile
Olgiim alinmustir. Kalga cevresi dl¢limiinde, bireyin yan
tarafinda durarak esnemeyen mezur ile kalcanin en genis
bolgesinden 6l¢tim alinmistir. Boyun cevresi 6l¢imiinde,
girtlak ¢ikintisinin (Adem elmast) hemen altindan boyun
ile omuzlarin birlesme noktasindan gegen gevre esnemeyen
meziir ile 6l¢lilmiistiir. Kaydedilen degerlere gore bel/boy
orani ve bel/kalga orani degerleri de hesaplanmustir.

istatistiksel Analiz

Arastirma verilerinin istatistiksel degerlendirilmesi IBM
SPSS Versiyon 22.0 kullanilarak yapilmustir. Sayisal degis-
kenler “ortalama * standart sapma”, kategorik degiskenler
“say1” ve “%” olarak belirtilmistir. Verilerin normal dag:-
lima uygunlugunu belirlemek i¢in Shapiro Wilk testi kul-
lanilmigtir. Bagimsiz iki grupta normal dagilim gosteren
sayisal degiskenler Bagimsiz 6rneklem t testi, normal dagi-
lim gdstermeyen sayisal degiskenler Mann Whitney U testi
ile karsilagtirilmistir. Normal dagilim gdstermeyen sayisal
degiskenlerin pandemi 6ncesi ve pandemi siirecindeki fark-
liliklar1 Wilcoxon t testi ile; kategorik degiskenlerin farkli-
liklar1 McNemar testi ile degerlendirilmistir. p<0,05 degeri
istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Katilimcilara ait bazi tanitici bilgiler Tablo 1’de gosteril-
mistir. Aragtirmaya katilan bireylerin yas ortancasi 56,50
(25,00-65,00) y1l olup, %26’s1 erkek (n=64), %74’ kadindir
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(n=182). Katilmecilarin %79,3’tintin (n=195) evli oldugu,
%87,4tiniin (n=215) ailesiyle yasadig1, %80,5’inin (n=198)
calismadigi ve %19,5’inin (n=48) COVID-19 ge¢irdigi belir-
lenmistir.

Katilimcilarin ortalama diyabet hastalik siiresi 10,05 + 7,62
yil olup, %76,4iiniin (n=188) ailesinde diyabet oOykiisii
bulunmaktadir. Hastalarin %31,3’i (n=77) oral antidiyabe-
tik tedavisi almakta, %24,4’i (n=60) oral antidiyabetige ek
olarak diyet tedavisi almaktadir. Sadece diyet tedavisi alan-
lar ise 6rneklemin %0,8’ini (n=2) olugturmaktadir. Oneri-
len diyete uydugunu beyan edenlerin orani ise %35,8’dir
(n=88). Diyabete bagh komplikasyon gelisen 59 hasta (%24)
bulunmaktadir. En sik goriilen komplikasyon retinopati

Tablo 1: Katilimcilarin demografik ve klinik tanitic1 bilgileri.

Demografik ve klinik 6zellikler
Yas (y1l) Ortanca (Min-Mak)

Sonug (n=246)
56,50 (25,00-65,00)

Cinsiyet, n (%)

Erkek 64 (26,0)

Kadin 182 (74,0)
Medeni Durum, n (%)

Evli 195 (79,3)

Bekar 51 (20,7)
Yagadig1 Yer, n (%)

Ailesiyle 215 (87,4)

Yalniz 31 (12,6)
Calisma Durumu, n (%)

Evet 48 (19,5)
COVID Gegirme Durumu, n (%)

Evet 48 (19,5)
Diyabet Hastalik Siiresi (y1ltss) 10,05 + 7,62
Ailede Diyabet Oykiisii, n (%)

Evet 188 (76,4)
Diyabet Tedavi Tiirii, n (%)

Diyet 2(0,8)

Oral antidiyabetik 77 (31,3)

Oral antidiyabetik+diyet 60 (24,4)

Insiilin+diyet 29 (11,8)

Insiilin+oral antidiyabetik+diyet 22(8,9)

Insiilin 25(10,2)

Insiilin+oral antidiyabetik 31 (12,6)
Onerilen Diyete Uyma Durumu, n (%)

Evet 88 (35,8)
Diyabet Komplikasyon Durumu, n (%)

Evet 59 (24,0)
Diyabet Komplikasyonlarr*, n (%)

Retinopati 32 (54,2)

Noropati 17 (28,8)

Nefropati 13 (22,0)

Ayak yarasi 7 (11,9)

*Birden fazla secenek isaretlenmistir.
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(%54,2) olup, bunu noéropati (%28,8) ve nefropati (%22,0)
izlemektedir (Tablo 1).

Yas, COVID-19 0Oncesi/stireci viicut agirligi, COVID-19
oncesi/siireci beden kiitle indeksi (BKI) ve diger antropo-
metrik 6l¢iim degerleri COVID-19 gegiren ve gecirme-
yen katilimcilar arasinda anlaml farkhilik gostermemistir
(p>0,05) (Tablo 2).

Katilmcilarin COVID-19 6ncesinde ve COVID-19 siire-
cinde viicut agirligi ve BKI ortalamalarindaki degisim Sekil
I'de gosterilmistir. COVID-19 o6ncesinde katilimcilarin
viicut agirlig1 ortalamasi 83,40 + 15,76 kg iken, COVID-19
stirecinde 82,23 + 15,43 kg olup aradaki fark istatistiksel ola-
rak anlamlidir (p=0,028). Ortalama BKI degeri COVID-19
oncesinde 31,50 + 6,25 kg/m? iken, anlamli azalma gostere-
rek COVID-19 siirecinde 31,02 + 5,99 kg/m? bulunmugstur
(p=0,020).

120
p=0,028
100
80
60
p=0,020

40

) . .
0

Viicut Agirhig BKi
M COVID Oncesi W COVID Siireci

Sekil 1. Katilimcilarin COVID 6ncesi ve COVID siirecinde viicut
agirligi ve BKI ortalamalar1

BKI: Beden kiitle indeksi.  Wilcoxon testi

Tablo 3’te katilimcilarin COVID-19 6ncesi ve COVID-19
stirecinde vitamin-mineral ve bitkisel triin kullanim
durumlar1 gosterilmigtir. COVID-19 oncesi dénemde
vitamin-mineral kullananlarin orami %36,6 (n=90) iken,
COVID-19 siirecinde anlamli artis gostermistir (%52,4;
n=129; p<0,001). COVID-19 siirecinde kullanim orani
anlamli olarak artan besin destekleri D vitamini (Pande-
mi oncesi: %19,1; Pandemi siireci: %32) ve magnezyum
(Pandemi 6ncesi: %3,7; Pandemi siireci: %8,5) olarak belir-
lenmistir (p<0,05). Vitamin ve mineral desteklerini hem
bagisiklik giiclendirme amaciyla hem de doktor énerisiyle
kullananlarin sayis1 COVID-19 6ncesi doneme kiyasla pan-
demi siirecinde anlaml artig gostermistir (p<0,05). Bitkisel
triin kullanim oraninda da COVID-19 stirecinde (%82,1;
n=202) COVID-19 6ncesine (%75,6; n=186) kiyasla anlam-
I1 artig gorillmistiir (p<0,05). Kullanim oran1 COVID-19
stirecinde anlamli artis gosteren bitkisel tiriinler zencefil
(Pandemi Oncesi: %42,3; Pandemi stireci: %46,7) ve zerde-
¢al (Pandemi Oncesi: %41,1; Pandemi siireci: %45,1) olarak
belirlenmistir. Ozellikle thlamur (Pandemi dncesi: %49,6;
Pandemi siireci: %52,8) olmak tizere bitki gay: tiiketim
orani da (Pandemi Oncesi: %68,3; Pandemi stireci: %73,2)
COVID-19 siirecinde pandemi Oncesine kiyasla anlamli
artig gostermistir (p<0,05). Bitkisel tirtinleri bagisiklik giic-
lendirme amaciyla kullananlarin oran1 COVID-19 dncesin-
de %34,6 (n=85) iken COVID-19 siirecinde bu oran artarak
%45,5 (n=112) olmugtur (p<0,05).

TARTISMA

COVID-19 pandemi siirecinde tip 2 diyabetli bireylerin
besin destegi (vitamin-mineral ve bitkisel tirtin) kullanimi-
n1 degerlendirmek amaciyla yiiriitilmiis bu arastirmanin
en temel bulgular1 diyabetli bireylerin pandemi siirecinde
vitamin-mineral ve bitkisel triin kullanimlarini artirmig
olmalaridir. Ayrica, pandemi dncesi ile karsilastirildiginda

Tablo 2: Katilimcilarin COVID gegirme durumlarina gore yas, hastalik siiresi ve antropometrik 6l¢iim ortalamalari.

Parametreler COVID Gegirmis (n=48) COVID Gegirmemis (n=198) P

Yas (yil)* 55,00 (25,00-65,00) 57,00 (25,00-65,00) 0,117°
COVID Oncesi Viicut agirhig: (kg)* 79,50 (60,00-157,00) 83,00 (47,00-120,00) 0,792°
COVID Siireci Viicut agirhig: (kg+ss) 81,88 + 15,18 82,32 + 15,53 0,861*
COVID Oncesi BKI (kg/m?)* 29,69 (21,63-53,07) 30,86 (19,07-49,33) 0,847
COVID Siireci BKi (kg/m?)* 29,26 (19,69-50,44) 29,87 (19,07-49,78) 0,820°
Boyun Cevresi (cm)* 37,00 (30,00-45,00) 36,00 (29,00-51,00) 0,250°
Bel Cevresi (cmiss) 100,66 + 11,97 100,56 + 12,50 0,958°
Kalga Cevresi (cm)* 105,50 (88,00-135,00) 108,50 (87,00-155,00) 0,550°
Bel/Kal¢a Cevresi Orani+ss 0,93 £ 0,08 0,92 + 0,08 0,382*
Bel/Boy Oraniz+ss 0,61 £ 0,08 0,61 £ 0,08 0,993°

* Ortanca (Minimum-Maksimum). *Bagimsiz drneklem t testi, "Mann Whitney u testi. BKI:Beden kiitle indeksi
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Tablo 3: Katilimcilarin COVID 6ncesi ve COVID siirecinde vitamin-mineral ve bitkisel {iriin kullanim durumlari.
Parametreler * COVID Oncesi COVID Siireci p
Vitamin-mineral kullanimi
Evet 90 (36,6) 129 (52,4) <0,001
Hayir 156 (63,4) 117 (47,6)
Kullanilan vitamin-mineral destekleri
B vitamini 59 (24,0) 72 (29,3) 0,098
C vitamini 12 (4,9) 17 (6,9) 0,267
D vitamini 47 (19,1) 80 (32,5) <0,001
E vitamini 0(0) 0(0) -
Demir 15 (6,1) 16 (6,5) 1,000
Kalsiyum 9(3,7) 14 (5,7) 0,227
Cinko 8 (3,3) 5(2,0) 0,453
Magnezyum 9 (3,7) 21(8,5) 0,008
Vitamin-mineral kullanim amaci
Bagisiklik giiclendirme 28 (11,4) 50 (20,3) <0,001
Doktor onerisi 67 (27,2) 86 (35,0) 0,025
Bitkisel iiriin kullanimi
Evet 186 (75,6) 202 (82,1) <0,001
Hayir 60 (24,4) 44 (17,1)
Kullanilan bitkisel iiriinler
Karabiber 180 (73,2) 183 (74,4) 0,549
Kekik 143 (58,1) 149 (60,6) 0,109
Tarcin 157 (63,8) 160 (65,0) 0,508
Zencefil 104 (42,3) 115 (46,7) 0,001
Zerdegal 101 (41,1) 111 (45,1) 0,002
Bitki ¢ay1 168 (68,3) 180 (73,2) 0,008
Yesil cay1 80 (32,5) 81(32,9) 1,000
Thlamur 122 (49,6) 130 (52,8) 0,039
Kusburnu 70 (28,5) 71 (28,9) 1,000
Bitkisel iiriin kullanim amaci
Bagisiklik giiclendirme 85 (34,6) 112 (45,5) <0,001
Genel saglig1 koruma 143 (58,1) 152 (61,8) 0,064
Agirlik kaybr saglama 8(3,3) 9(3,7) 1,000

*Veriler n (%) olarak gosterilmistir. McNemar testi. Birden fazla secenek isaretlenebilmistir.

diyabetli bireylerin viicut agirliklarinin ve BKI degerlerinin
de azalmis oldugu saptanmigtir. Pandemi siirecinde top-
lumun besin destegi kullanimina yonelik ¢aligmalar sinirl
sayida olmakla birlikte, diyabetli bireyler tizerinde pandemi
oncesi ve siirecini karsilagtiran ¢alismaya rastlanmamistir.
Bu nedenle bu ¢alismadan elde edilen verilerin, pandemi
doneminde tip 2 diyabetli bireylerin besin destegi kullanim
durumuna iligkin bulgular sunmasi agisindan literatiire kat-
ki saglayacag diisiiniilmektedir.

Polonya’da yapilan bir ¢alismada, pandeminin baslangicin-
da besin destegi kullanim siklig1 %48,0 iken, pandeminin
ikinci dalgasinda bu oranin %79,0’a yiikseldigi belirlenmistir
(15). Benzer sekilde, Tiirkiye Beslenme ve Saglik Arastirma-
s1 (TBSA) 2019’a gore yetigkinlerde besin destek kullanim
siklig1 %9,7 iken (16), pandemi siirecinde bu oranin artti-
gin1 ortaya koyan caligmalar bulunmaktadir (11,17). Lite-
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ratiirde; kronik hastaliga sahip olan katilimcilarin pandemi
stirecinde besin destegi kullanimlarinin daha yiiksek oldugu
bildirilmistir (11, 18-21). Mevcut arastirmada da, literatiir-
le uyumlu olarak COVID-19 6ncesi donemde vitamin-mi-
neral ve bitkisel tirtin kullananlarin orani (sirasiyla %36,6;
%75,6), COVID-19 siirecinde anlamli artig gostermistir
(sirastyla %52,4; %82,1). Arastirmanin kronik bir hastali-
ga sahip olan diyabetli bireyler ile yiiriitiilmiis olmasi daha
yiiksek besin destegi kullanimini agiklayabilir. Ayrica, bu
bulgu diyabetli bireylerin besin destegi kullaniminin faydali
oldugunu distinmeleriyle de iliskili olabilir.

Polonya’da yapilan ¢alismada, besin destekleri kullanim
amaglar1 sirasiyla; bagisikligy giiclendirmek (%60,0), genel
saglik ve zindeligi iyilestirmek (%57,0), diyetteki eksik besin
ogelerini yerine koymak (%53,0) seklinde bulunmustur
(15). Yine benzer sekilde, pandemi siirecinde Fas’ta yapi-
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lan ¢alismada; katilimcilarin besin desteklerini bagisiklig
giiclendirmek (%21,3), diyeti dengelemek (%10,5) ve estetik
bir amaca ulagsmak icin (%6,9) kullandiklar1 belirlenmistir
(22). Tirkiye’de COVID-19 pandemisi siirecinde yetiskin-
lerin besin destekleri kullanimlarinin incelendigi farkl bir
arastirmada, besin desteklerinin bagisiklik sistemini giic-
lendirmek (%72,9), kendini iyi hissetmek (%44,0), COVID-
19°dan korunmak (%39,1) ve viicuttaki yetersizligi gidermek
(%35,7) amaciyla kullanildig1 saptanmigtir (11). Farkli bir
caligmada da bagisikligin giiclendirilmesi besin destegi kul-
lanimindaki ana neden olarak belirtilmistir (23). Mevcut
aragtirmada da, literatiirle uyumlu olarak vitamin-mineral
ve bitkisel iirtinleri bagisiklik giiglendirmek amaciyla kulla-
nanlarin orant COVID-19 6ncesi doneme kiyasla pandemi
stirecinde anlamli olarak artis géstermistir. Bu nedenin 6ne
¢ikmis olmasi ¢aligmanin pandemi siirecinde yuriitilmiis
olmasi ile aciklanabilmektedir.

COVID-19’u da igeren viral enfeksiyonlardan korunma-
da ve tedavisinde yeterli ve dengeli bir diyete ek olarak A,
C ve D vitamini ile ¢inko ve selenyum suplementasyonu-
nun yararhh etkilerinin olabilecegi, probiyotiklerin viral
enfeksiyonlara karsi bagisiklig: artirabilecegi bildirilmistir
(24). Bunun yanisira, E vitamini ve omega 3 yag asitleri-
nin immiinomodiilator etkilerinden dolayt COVID-19'un
yonetiminde potansiyel rollerinin olabilecegi belirtilmistir
(25). Bunlarin yanisira, yapilan caligmalarda magnezyum
yetersizligi COVID-19 enfeksiyonu ve siddeti ile iligkili
bulunmustur (26-30). Pandeminin etkilerinden korunmak
icin mucizevi besin arayist bireylerin 6zellikle bitkisel des-
tek tirtinlerine daha fazla yonelmelerine neden olmaktadir.
Bu siirecte solunum hastaliklari ile iliskilendirilen ve birey-
ler tarafindan tiiketilen bitkisel destek tiriinlerinin basinda
sar1 kantaron, ekinezya, zencefil, zerdegal, tar¢in, sarimsak,
meyan kokii ve ¢orek otu gelmektedir. Bu bitkisel destek
drlinlerinin COVID-19 {izerindeki potansiyel etkilerinin;
antiviral, antioksidan ve anti-inflamatuvar ozelliklerin-
den kaynaklanabilecegi ve immiin sistemi mobilize ederek
viicudun mikroorganizmalara kars1 savunma sistemini kuv-
vetlendirebilecegi bildirilmektedir (31).

COVID-19 pandemi siirecinde besin takviyesi kullanimi-
nin incelendigi bir ¢aligmada bagisiklikla ilgili bilegiklere,
C ve D vitaminleri, ¢inko, omega-3, sarimsak, zencefil veya
zerdecal gibi takviyelere olan ilginin daha fazla oldugunu
bildirilmistir (15). Mevcut arastirmada COVID-19 siirecin-
de kullanim orani anlaml: olarak artan vitamin ve mineral
D vitamini ve magnezyum olarak belirlenmistir. Bunun
yanisira, kullanim orani COVID-19 siirecinde anlamli
arti gosteren bitkisel triinler zencefil ve zerdegal olarak
belirlenmigtir. Ozellikle thlamur olmak iizere bitki ¢ay1
titketim orani da COVID-19 siirecinde pandemi dncesine

kiyasla anlaml artis gostermistir. Tiirkiye’de COVID-19
pandemisi siirecinde yetiskinlerin besin destekleri kulla-
nimlarinin incelendigi bir aragtirmada da, yapilan bu aras-
tirmaya benzer olarak pandemi siirecinde katilimecilarin en
¢ok kullandiklar vitamin ve mineraller sirasiyla; D vitamini
(%23,0), C vitamini (%20,6), B grubu vitaminleri (%13,0),
multivitamin-mineral (%9,7), demir (%8,8) ve magnezyum
olarak belirlenmistir. En ¢ok kullanilan bitkisel tiriinler ve
diger besin destekleri ise sirasiyla; zencefil (%18,0), tar¢in
(%14,1), yesil cay (%14,0), zerdegal/kurkumin (%13,8) ve
balik yagi/ omega-3 (%9,5) olarak belirlenmistir (11). Yine
benzer sekilde, Tiirkiye’de pandemi siirecinde yapilan bir
calismada; en ¢ok kullanilan besin desteklerinin sirasiyla C
vitamini (%43,6), D vitamini (%37,7) ve probiyotik gidalar
(%12,9) oldugu bulunmustur (32). Pandemi déneminde
yapilan bir bagka ¢aligmaya gore de en sik kullanilan besin
destekleri sirasiyla; balik yag1 (%81,9), D vitamini (%39,0),
multivitamin (%27,4), probiyotikler (%22,3) ve C vitamini
(%19,4)’dir (33). Fas’'ta yapilan arastirmada, COVID-19
pandemisi sirasinda 23 farkli tibbi bitki tiirtintin kullanildi-
$1, en yaygin kullanilan bitkilerin; sarimsak, zeytin, sogan ve
zencefil oldugu belirlenmistir (34). Suudi Arabistan’da yap:-
lan ¢aligmada da, bagisiklig1 artirmak ve COVID-19 hasta-
ligindan korunmak i¢in en sik zencefil, sogan ve sarimsak
kullanildig: belirtilmistir (35). Cin’de yapilan bir ¢calismada
ise; katilmcilarin COVID-19’dan korunmak igin C vitami-
ni (%18,2), probiyotik (%11,7) ve sirke (%16,0) tiikettikleri
saptanmigtir (36). COVID-19 pandemisi siirecinde, bitkisel
destek iiriinleri kullaniminin hastaligin tedavisi ve 6nlen-
mesi ile ilgili yapilan arastirmalarin heniiz netlik kazanma-
mas1, bu konuda daha fazla bilimsel ¢alisma yapilmasina
olan ihtiyaci vurgulamaktadir (31). Ozellikle bu siireglerde
immiin sistemin desteklenmesi amaciyla en gok gereksinim
duyulan durumun saglikly, yeterli ve dengeli beslenme oldu-
gu bilinmektedir (37).

Karantina déneminin viicut agirhigina etkisi tizerine yapi-
lan sistematik derlemede, pandeminin bireylerin %7,2-
72,4tnde vicut agirligr artisina, %11,1-32,0’sinde viicut
agirligr kaybina neden oldugu belirtilmistir. Sagliksiz besin
tiiketiminin artmasi ve fiziksel aktivitedeki degisiklikler
viicut agirhigi artist ile iligkilendirilirken; daha az besin tiike-
timi ve fiziksel olarak daha aktif olma ise viicut agirlik kayb1
ile iliskilendirilmistir (38). Istanbul’da yiiriitiilen bir aragtir-
mada da, pandemi déneminde bireylerin %46.9’unun vii-
cut agirhiginin arttigi, %46.1°inin fiziksel aktivite diizeyinin
azaldig tespit edilmistir (39). Konu ile ilgili yapilan benzer
bir aragtirmada da, diyabetli bireylerin pandemi siirecinde
fazla disar1 ¢ikamadiklar icin evde diizenli egzersiz yapa-
madiklar1 (%46.5) belirlenmistir (40). Tip 2 diyabetlilerle
yiriitillen bir aragtirmada, karantina doneminde viicut agir-
lig1 ve BKI’de anlamli bir artis oldugu gésterilmistir (41). Bu
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caligmadan farkli olarak, Suudi Arabistan’da yiiriitiilen bir
aragtirmada, diyabetli bireylerin viicut agirligi kayip oranla-
rinin diyabetli olmayanlara gore daha yiiksek oldugu bildi-
rilmistir (42). Benzer sekilde, farkli bir aragtirmada pandemi
stirecinde kontrolsiiz tip 2 diyabetlilere verilen teletip uygu-
lamasinin glisemik kontrolii iyilestirdigi gosterilmistir (43).
Literattirde, pandemi siirecinde glisemik kontroliin iyiles-
tigini gosteren farkl calismalar da bulunmaktadir (44,45).
Mevcut aragtirmada da, tip 2 diyabetli bireylerin viicut
agirhiklarinin ve BKI degerlerinin pandemi éncesine kiyasla
pandemi doneminde anlamli azalma gosterdigi belirlenmis-
tir. Elde edilen bu bulgu, aragtirmanin kapanmalarin yogun
oldugu karantina doneminde yapilmamis olmasi ile iligki-
lendirilebilinir. Ayrica, diyabetli bireylerdeki viicut agirlig
kayb1 katilimcilarin diyetisyen onerilerine uydugunu, sag-
likl: beslenme aligkanliklarini ve fiziksel aktivite diizeylerini
artirdiklarini digiindtirmistiir.

Sonug olarak bu ¢alismada tip 2 diyabetli bireyler arasinda
pandemi siirecinde besin destegi kullaniminin arttig1 belir-
lenmigtir. Ayrica, bu siirecte bireylerin BKI degerlerinin
azaldig1 ortaya konulmustur. Arastirmanin sadece Izmir
ilinde bir tniversite hastanesinde ytriitilmiis olmas1 bir
stnirlilik olarak diisiiniilebilir. ilerleyen donemlerde iilke
genelini yansitacak ¢calismalar ile pandemi siireglerinde tip 2
diyabetli bireylerin besin desteklerini kullanim profillerinin
ortaya konulmasi dnerilebilir.
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ABSTRACT

Aim: Polypharmacy may cause life-threatening adverse effects due to drug-drug interactions (DDIs). It is possible to observe DDIs due
to polypharmacy in obese patients who is known to have many co-morbid diseases that necessitates multiple drug use. The aim of the
present study is to determine the frequency and severity of potential DDIs (pDDIs) in obese patients.

Material and Methods: This cross-sectional study analyzed the patient charts that admitted to obesity outpatient clinic of tertiary care
hospital from April 1, 2016 to July 1, 2017. The severity of DDIs was interpreted using the Lexi-comp® drug interaction database. A chi-
square test was performed for the comparison of the presence of DDIs based on patients’ demographic characteristics [gender (male/
female), age categories (18-44, 45-64 and =65 years) and BMI (30-34.9, 35-39.9 and >40 kg/m2)], co-morbid clinical conditions and
number of drugs. The comparisons were considered as statistically significant at p< 0.05.

Results: Out of 476 patient data evaluated, a total of 781 drugs were prescribed. Among 190 patients who were prescribed two or more
drugs, 35 (18.4%) patients had one or more pDDIs. We determined 48 (70.6%) C, 12 (17.6%) B, 7 (10.3%) D and 1 (1.5%) X risk category
interactions. The most common pDDIs were between metformin and nonsteroidal anti-inflammatory drugs (7.4%). The presence of
pDDIs was significantly associated with the number of prescribed drugs (p<0.001).

Conclusion: The pDDIs in obesity outpatient clinic were relatively low. Nevertheless, in order to minimize DDISs, it is vital for physicians
to be aware of the interactions between the frequently prescribed drugs in obesity outpatient clinic and monitor patients for the safe use
of drugs.

Keywords: Drug interactions, Polypharmacy, Obesity

Obez Hastalarda Olas: ilag-Ilag Etkilesimlerinin Degerlendirilmesi

0z
Amag: Polifarmasi, ilag-ilag etkilesimlerine bagh yasamui tehdit eden yan etkilere neden olabilmektedir. Coklu ilag kullanimini gerektiren

bir¢ok ko-morbid hastalig1 oldugu bilinen obez hastalarda polifarmasiye bagh ila¢-ilag etkilesimlerini gézlemlemek muhtemeldir. Bu
¢alismanin amaci, obez hastalarda olasi ilag-ilag etkilesimlerinin sikligini ve siddetini belirlemektir.

Gereg ve Yontemler: Bu kesitsel caliymada, 1 Nisan 2016- 1 Temmuz 2017 tarihleri arasinda ti¢tincii basamak bir hastanenin obezite
poliklinigine bagvuran hastalarin regete verilerini analiz edildi. lag-ilag etkilesimlerinin siddeti, Lexi-comp® ilag etkilesimi veri tabani
kullanilarak yorumlandi. Hastalarin demografik dzellikleri [cinsiyet (erkek/kadin), yas kategorileri (18-44, 45-64 ve >65 yas),VKI'leri
(30-34,9, 35-39,9 ve 240 kg/m2)], eslik eden hastaliklar1 ve ilag sayisina gore ilag ilag etkilesimi varliginin karsilagtirilmasi igin ki-kare
testi uygulandi. p <0,05 degeri istatistiksel olarak anlaml kabul edildi.

Bulgular: Degerlendirilen 476 hasta verisinde, toplam 781 ilag recete edildi. ki veya daha fazla ilag regete edilen 190 hasta arasinda, 35
(%18,4) hastada bir veya daha fazla olasi ilag-ilag etkilesimi vardi. 48 (%70,6) C, 12 (%17,6) B, 7 (%10,3) D ve 1 (%1,5) X risk kategorisi
ilag-ilag etkilesimi tespit edildi. En sik olas ilag-ilag etkilesimi metformin ve nonsteroidal antiinflamatuvar ilaglar arasindaydi (%7,4).
Olast ilag-ilag etkilesimlerinin varligy, recete edilen ilaclarin sayisi ile anlaml diizeyde iliskiliydi (p<0,001).
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Sonug: Obezite poliklinigindeki olast ilag-ilag etkilesimlerinin orani nispeten diisiiktii. Bununla birlikte, ilag-ilag etkilesimlerini en aza
indirmek i¢in, hekimlerin obezite polikliniginde sik recete edilen ilaglar arasindaki etkilesimlerin farkinda olmasi ve ilaglarin giivenli

kullanimi i¢in hastalar1 izlemesi hayati 6nem tagimaktadir.

Anahtar Sozciikler: Ilag etkilesimleri, Polifarmasi, Obezite

INTRODUCTION

The aging of the population and the fact that certain patients
have numerous co-morbid diseases result in chronic pre-
scription of multiple drugs at the same time (polyphar-
macy), (1). Although polypharmacy may aim to improve
therapeutic outcomes, various drug combinations may be
harmful. Namely, polypharmacy may cause undesirable
consequences such as inadequate treatment or life-threat-
ening adverse effects due to drug-drug interactions (DDIs),
(1,2).

DDI is described as the changes in the effect of one drug
with the addition of another drug utilized for the same or
different diseases. DDIs may be minor enough to be unde-
tectable, or they may be severe enough to impact the health
negatively (1). The term ‘potential drug-drug interaction’
(pDDI) denominates the probability that one drug may
alter the effects of another when used concomitantly (3).
The prevalence of pDDIs has been reported to vary between
16% and 96% in various researches conducted on different
patient groups and settings (1, 3-9). DDIs have been found
to be associated with the increase in the length of hospital
stay (10). In addition, mortality rate due to DDIs has been
reported as 4% (11).

Particularly, the elderly population using multiple drugs are
at high risk for DDIs due to age-related pharmacokinetic
and pharmacodynamic changes (12, 13). Apart from age,
gender and co-morbid diseases have been also found to be
related to polypharmacy and DDIs (2, 10).

Obesity is known to be associated with many co-morbid
diseases like diabetes mellitus, hypertension, hyperlipidem-
ia, coronary heart disease, which usually necessitate many
drug use (14). Obesity has been reported to be among the
major determinants of starting polypharmacy and strong-
ly associated with maintaining polypharmacy (15). In this
regard, it is possible to observe drug-drug interactions due
to polypharmacy in obese patients.

The frequency of DDIs can be used as a quality indicator
that indicates the safety of prescribing. As such, the main
purpose of this study is to detect the frequency and severity
of pDDIs in the prescriptions at the obesity outpatient clinic
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of a tertiary care hospital and assess whether the presence of
pDDIs was associated with patients’ demographic charac-
teristics and clinical conditions.

MATERIAL and METHODS
Study Design

This cross-sectional, retrospective study analyzed the
patient charts that admitted to obesity outpatient clinic
of Istanbul Medeniyet University Goztepe Training and
Research Hospital from April 1, 2016 to July 1, 2017. This
study was approved by Istanbul Medeniyet University Goz-
tepe Training and Research Hospital Ethics Committee
(IRB No: 2020/0464, July 22, 2020). The files of the patients
were assessed retrospectively following getting approval
from the ethics committee.

Sample

Patients > 18 years and with a body mass index (BMI) >
30 kg/m?* were included in the study. All prescriptions that
have at least one or more drugs were included in the assess-
ment. Variables such as age, gender, BMI and co-morbid
diseases (hypertension, diabetes mellitus, depression etc.),
number of drugs prescribed, drug names, the Anatomical
Therapeutical Chemical (ATC) codes, dosage forms, route
of administration, number of the pDDIs and risk category
of the interaction (B, C, D and X category) were assessed.
The ATC (Anatomical Therapeutic Chemical) method-
ology is a significant universally approved comparison
practice which is used in drug utilization studies in order
to extinguish the challenges with respect to the discrepan-
cies of quantity, dose, duration etc. and make comparisons
(http://www.whocc.no/atc_ddd_index/). ATC-1, ATC-2
and ATC-5 classifications of the prescribed drugs were ana-
lyzed. Repetitious prescriptions of the same person were not
assessed. Duplications were avoided by taking into consid-
eration about the first encountered prescription in the sys-
tem for a patient.

Analysis of pDDIs

The seriousness of pDDIs was interpreted according to cthe
Lexi-comp® drug interaction database, which categorizes
the interaction as A, B, C, D and X. Lexi-comp® online inter-
action risk rating levels are as follows (16):


http://www.whocc.no/atc_ddd_index/).%20ATC-1
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A: No interaction.

B: The indicated agents may interfere with each other, but
there is little to no evidence of clinical significance.

C: The indicated agents may interfere with each other in a
clinically significant way. Monitor the therapy.

D: The two drugs may interfere with each other in a clini-
cally significant way. Monitor the therapy aggressively and
consider therapy modification.

X: The indicated agents may interact with each other in a
clinically significant manner. Avoid drugs’ concurrent use.

IBM SPSS v25.0 software was used for the statistical data
analyses.Frequency tables were used to show qualitative
data. Categorical data were stated as percentages. A chi-
square test was used to compare DDIs based on patients’
demographic characteristics [gender (male/female), age
groups (18-44, 45-64 and 265 years) and BMI (30-34.9,
35-39.9 and 240 kg/m?)], co-morbid clinical conditions
and number of drugs. The comparisons were considered
as statistically significant at p< 0.05. In the power analysis
performed with 80% power and 5% margin of error, the
minimum sample size was 454.

RESULTS
Demographic and Clinical Characteristics of the Patients

A total of 761 patient charts that admitted to obesity out-
patient of clinic of Istanbul Medeniyet University Goztepe
Training and Research Hospital between the specified time
interval (April 1, 2016 - July 1, 2017) were assessed. Among
them, 476 (62.5%) patients who were prescribed at least one
or more drugs were further analyzed. The mean age was
47.5£12.5 years and 88% of them were female (Table 1).
Most of the patients were between 45 - 64 years (57.6%),
(Table 1). Mean BMI values were 37.1+5.7 kg/m?. The most
frequent co-morbid disease was essential hypertension
(34.7%), followed by diabetes mellitus (32.8%), depression
(11.6%) and cardiovascular diseases (8.8%), (Table 1).

Prescribing Pattern of Drugs in Obese Patients

A total of 781 drugs were prescribed to 476 patients. More
than half of the patients (60.1%) were prescribed one drug
per encounter and only 1.9% of the prescriptions contained
> 5 drugs (Table 1). The average number of drugs per
patient was 1.6£1.0 with a minimum of 1 and a maximum
of 8 drugs (Table 1).

When the ATC-1 distributions of the prescribed drugs
were analyzed, “Alimentary tract and metabolism drugs”
(ATC-1 code: A; 62.2%) were the most frequent group, fol-

lowed by “Cardiovascular system drugs” (C; 9.3%), (Table
2). According to the ATC-2 group distributions of the pre-
scribed drugs, “Vitamins” (ATC-1 code: Al1; 30.7%) and
“Drugs Used in Diabetes” (A10; 25.1%) were the most com-
monly prescribed drugs (Table 2).

The most common drug in the prescriptions was Vitamin
D3 (cholecalciferol), (ATC-5 code: A11CCO05; 26.4%), fol-
lowed by metformin (A10BA02; 20.4%) and levothyroxine
sodium (HO3AAO01; 5.1%), (Table 3). Oral route (93.5%)
was the most common way of application, followed by the
drugs administered subcutaneous (3.2%) and intramuscu-
lar (3.2%) ways. Tablets (49.5%) and oral drops (32.3%)
were the most common drug forms.

Table 1: Patients’ demographic characteristics and clinical condi-
tions [Number of patients (n)=476].

Variables n (%)
Gender

Female 419 (88.0)

Male 57 (12.0)
Age groups (in years)

18-44 176 (37.0)

45-64 274 (57.6)

265 26 (5.4)
Co-morbid diseases

Hypertension 165 (34.7)

Diabetes mellitus 156 (32.8)

Depression 55 (11.6)

Cardiovascular diseases 42 (8.8)

Chronic obstructive pulmonary disease 24 (5.0)

Rheumatic diseases 21 (4.4)

Polycystic ovary syndrome 20 (4.3)

Obstructive sleep apnea syndrome 13 (2.7)
Number of drugs per patient

1 286 (60.1)

2 121 (25.4)

3 38 (8.0)

4 22 (4.6)

>5 9(1.9)

Meanz SD (Min-Max)

Age (years ) 47.5+12.5 (18-80)
BMI (kg/m?) 37.1+5.7 (30.0-57.0)

Average number of drugs per patient 1.6+1.0 (1-8)

BMI: Body mass index
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Table 2: ATC-1 and ATC-2 classification of the prescribed drugs [Number of drugs (n)=781].

ATC-1 classification n (%) ATC-2 classification n (%)
Alimentary Tract and Metabolism (A) 486 (62.2) Stomatological Preparations (A01) 2(0.3)
Drugs for Acid Related Disorders (A02) 30 (3.8)
Drugs for Functional Gastrointestinal Disorders (A03) 8 (1.0)
Antiemetics and Antinauseants (A04) 1(0.1)
Drugs for Constipation (A06) 3(0.4)
Antidiarrheals, Intestinal anti-inflammatory/anti- 1(0.1)
infective Agents (A07)
Digestives, including Enzymes (A09) 1(0.1)
Drugs Used in Diabetes (A10) 196 (25.1)
Vitamins (A11) 240 (30.7)
Mineral Supplements (A12) 4(0.5)
Blood and Blood Forming Organs (B) 32 (4.1) Antianemic Preparations (B03) 32 (4.1)
Cardiovascular System (C) 73(9.3) Cardiac Therapy (C01) 2(0.3)
Antihypertensives (C02) 3(0.4)
Diuretics (C03) 1(0.1)
Vasoprotectives (C05) 1(0.1)
Beta Blocking Agents (C07) 10 (1.3)
Calcium Channel Blockers (C08) 7 (0.9)
Agents Acting on the Renin-Angiotensin System (C09) 29 (3.7)
Lipid Modifying Agents (C10) 20 (2.6)
Dermatological (D) 7(0.9)  Antifungals for Dermatological Use (D01) 4(0.5)
Corticosteroids, Dermatological Preparations (D07) 3(0.4)
Genitourinary System and Sex Hormones (G) 1(0.1)  Urologicals (G04) 1(0.1)
Systemic Hormonal Prep. excluding Sex Hormones 61 (7.8) Corticosteroids for Systemic Use (H02) 19 (2.4)
(H) Thyroid Therapy (HO03) 42 (5.4)
General Anti infectives for Systemic Use (J) 44 (5.6) Antibacterials for systemic use (J01) 42 (5.4)
Vaccines (J07) 2(0.3)
Antineoplastic and Immunomodulating Agents (L) 2(0.3)  Antineoplastic agents (L01) 2(0.3)
Musculoskeletal System (M) 21(2.7) Anti-inflammatory and antirheumatic product (M01) 18 (2.3)
Muscle relaxants (M03) 3(0.4)
Nervous System (N) 31 (4.0) Analgesics (N02) 15(1.9)
Antiepileptics (NO03) 3(04)
Anti-parkinson Drugs (N04) 1(0.1)
Psycholeptics (N05) 2(0.3)
Psychoanaleptics (N06) 10 (1.3)
Antiparasitic Products (P) 2(0.3) Antiprotozoals (P01) 1(0.1)
Anthelmintics (P02) 1(0.1)
Respiratory system (R) 21(2.7) Nasal preparations (R01) 6 (0.8)
Throat preparations (R02) 1(0.1)
Drugs for obstructive airway diseases (R03) 5(0.6)
Cough and cold preparations (R05) 4(0.5)
Antihistamines for systemic use (R06) 5(0.6)

ATC: Anatomical Therapeutical Chemical
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Assessment of pDDIs

A total of 190 patient charts who were prescribed > 2 drugs
were analyzed in detail regarding pDDIs. Among 190
patients, 35 (18.4%) patients had one or more pDDIs with
a maximum of 6 pDDIs (Table 4). A total of 68 pDDIs were
detected of which 48 (70.6%) were C, 12 (17.6%) were B, 7
(10.3%) were D and 1 (1.5%) were X risk category interac-
tions (Table 4). The average number of pDDIs per patient
was 0.1.

Table 3: The most frequently prescribed 10 drug at obesity outpa-
tient clinic [Number of drugs (n)=781].

Drugs (ATC-5 Code) n (%)
Vitamin D3 (A11CC05) 206 (26.4)
Metformin (A10BA02) 159 (20.4)
Levothyroxine sodium (HO3AAO01) 40 (5.1)
Vitamin B complex combinations (A11EA) 34 (4.4)
Phosphomycin (J01XXO01) 23 (2.9)
Dexamethasone (H02AB02) 18 (2.3)
Atorvastatin (CI0AA05) 15 (1.9)
Iron glycine sulfate (BO3AA01) 13 (1.7)
Paracetamol (NO2BEO1) 13 (1.7)
Exenatide (A10BJ01) 12 (1.5)

ATC: Anatomical Therapeutical Chemical

Table 4: Frequency and the severity of pDDIs [number of patients
who were prescribed two or more drugs (n)=190].

Variables n (%)
DDIs
Yes 35(18.4)
None 155 (81.6)
Number of DDIs
1 24 (12.6)
2 2 (1.1)
3 2(1.1)
4 2(1.1)
5 4(2.1)
6 1(0.5)
Risk category of DDIs
B 12 (17.6)
C 48 (70.6)
D 7 (10.3)
X 1(1.5)

Patients who were prescribed > 5 drugs were significant-
ly more likely to have pDDIs than did those receiving 2-4
drugs (p<0.001). Patients with diabetes mellitus were found
to have higher possibility of pDDIs compared to their non-
diabetic counterparts (p=0.041). Age groups, gender, BMI
groups, and other comorbidities evaluated in the study were
not found to be significantly associated with the presence of
DDIs (Table 5).

The most common pDDIs were between metformin and
nonsteroidal anti-inflammatory drugs (NSAIDs), (7.4%), It
was followed by the pDDIs between metformin and hydro-
chlorothiazide (4.4%), and between metformin and angio-
tensin converting enzyme (ACE) inhibitors (4.4%), (ACE
Inhibitors may increase the adverse effect of Metformin
such as hypoglycemia and lactic acidosis). The most com-
mon ten pDDIs and estimated clinical outcomes are depict-
ed at Table 6.

Table 5: Comparison of the presence of DDIs based on patients’
demographic characteristics, clinical conditions and number of
drugs.

DDIs P

Variables

Yesn (%) Nonen (%) Vvalue
Gender
Female 32(91.4) 133 (85.8)
Male 3 (8.6) 22 (14.2) p=0.374
Age
18-44 12 (34.3) 49 (31.6)
45-64 19 (54.3) 97 (62.6) p=0.341
>65 4(11.4) 9(5.8)
BMI
30- 34.9 12 (34.3) 62 (40.0)
35-39.9 13 (37.1) 53(34.2) p=0.821
>40 10 (28.6) 40 (25.8)
Number of drugs
2-4 27 (77.1) 154 (99.4)
>5 8 (22.9) 1(0.6) p<0.001
Co-morbid diseases
Hypertension 17 (48.6) 51(32.9) p=0.081
Diabetes mellitus 18 (51.4) 50(32.3) p=0.041
Depression 1(2.9) 16 (10.3)  p=0.162
Cardiovascular diseases 5(14.3) 8(5.2) p=0.053
Polycystic ovary syndrome 1(2.9) 6 (4.0) p=0.755
Obstructive sleep apnea 1 (2.9) 3(1.9) p=0.732

syndrome

DDIs: Drug-drug interactions

DDIs: Drug-drug interactions, BMI: Body mass index.

Turk J Diab Obes 2023; 2: 137-144



Table 6: The most common 10 DDIs between drugs prescribed at
the obesity outpatient clinic [Number of pDDIs (n)=68].

DDIs Risk category  n (%)
Metformin-NSAIDs C 5(7.4)
(Metformin-Flurbiprofen)

(Metformin-Dexketoprofen)

Metformin- Hydrochlorothiazide C 3(4.4)
Metformin-ACE inhibitors C 3(44)
(Metformin-Ramipril)

(Metformin-Perindopril)

(Metformin-Lisinopril)

Metformin-Ciprofloxacin C 2(2.9)
Levothyroxine-Esomeprazole B 2(2.9)
Levothyroxine-Iron Sulfate D 2(2.9)
ACE inhibitors- NSAIDs C 2(2.9)
(Perindopril-Flurbiprofen)

(Trandolapril-Piroksikam)

Hydrochlorothiazide- NSAIDs C 2(2.9)
(Hydrochlorothiazide-Indomethacin)
(Hydrochlorothiazide-Ibuprofen)

Beta Blockers-NSAIDs C 2(2.9)
(Nebivolol-ibuprofen)

(Metoprolol-indomethacin)

Angiotensin Receptor Blockers C 2(2.9)

(ARBs)-NSAIDs

(Valsartan-Ibuprofen)
(Olmesartan-Indomethacin)

DDIs: Drug-drug interactions, NSAIDs: Nonsteroidal Anti-Inflammato-
ry Drugs, ARBs: Angiotensin receptor blockers, ACE: Angiotensin con-
verting enzyme

DISCUSSION

DDI is an important public health issue which may have
life-threatening consequences and it is predicted to lead to
almost 2.8% of all hospitalizations annually (17). Therefore,
it is crucial for physicians to be aware of these pDDIs and
common pDDIs should be taken into consideration by phy-
sicians for safety of the patients.

In the present study, we made a detailed analysis of the pre-
scriptions at the obesity outpatient clinic in terms of pDDIs.
Earlier studies in the literature have mainly focused on the
prevalence of pDDIs among pediatric age group (4, 9, 18)
or elderly (7, 8, 12, 14, 19) or pDDIs at different settings
(primary care, intensive care units, cardiology, internal
medicine outpatient clinics etc), (1,2, 8, 12, 17) or pDDIs in
patients who suffer from cancer (4, 11), chronic kidney dis-
ease (5, 20-22) , diabetes mellitus (14, 23) and hypertension
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(8, 24). To the best of our knowledge, the present study is
the first to report the frequency and severity of pDDIs relat-
ed to drugs prescribed in obesity outpatient clinic.

Patient data from the obesity outpatient clinic showed
that 18.4% of the polypharmacy patients had one or more
pDDIs, which was closer to the results of previous studies
reporting 16% and 16.9% pDDIs in pediatric outpatient
departments (9, 18). Frequency rate of pDDIs was lower as
compared to studies conducted at different outpatient clin-
ic settings; cardiology & internal medicine outpatient clinic
(96%), general outpatient clinic (47.6%) and primary health
care outpatient clinic (33%), (1, 8, 12).

In terms of severity, most of the pDDIs were in C risk cate-
gory (70.6%), while D and X categories constituted 11.8% of
the total pDDIs. These results were comparable to previous
studies which have reported similar percentages of pDDI
risk categories (1, 5, 12, 25). Although a great majority of
pDDIs detected in our study were in C risk category and
have no critical or fatal clinical implications, it is crucial
for physicians to know the frequently encountered pDDIs,
monitor the patients or change the drug options if neces-
sary.

Polypharmacy which is commonly defined as prescribing >
5 drugs daily is the most common cause of DDIs (26). In the
present study, despite low polypharmacy rates (1.9%), a sig-
nificant association were found between presence of pDDIs
and polypharmacy (p<0.05). This significant association
between polypharmacy and pDDIs has also been reported
by several studies (2, 27, 28, 29).

In contrast to the earlier studies reporting a significant
association of age (1, 10, 27), gender (3, 10), BMI (7) with
pDDIs, there was no significant association between these
variables and pDDIs in our study. As to the type of co-mor-
bid diseases, unlike previous studies reporting a significant
association of a number of co-morbid diseases like hyper-
tension (1, 6, 19), dyslipidemia (1), ischemic heart disease
(6), stroke (6), with pDDIs, we only found a significant asso-
ciation between diabetes mellitus and pDDIs.

In the present study, the most common pDDIs were between
metformin and other agents (NSAIDs, thiazide diuretics and
ACE inhibitors). In line with this, a significant association
were found between the presence of pDDIs and co-morbid
diabetes mellitus. Similar to our results, a study investigat-
ing DDIs in Brazilian type 2 diabetes patients reported DDIs
due to combined use of metformin with NSAIDs, thiazide
diuretics and ACE inhibitors (23) The estimated clinical
outcomes related to the most common pDDIs in the pres-
ent study are as follows: NSAIDs may enhance the adverse/
toxic effect of metformin e.g. lactic acidosis, thiazide and
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thiazide-like diuretics may diminish the therapeutic effect
of antidiabetic agents e.g. hyperglycemia and ACE inhibi-
tors may enhance the adverse effect of Metformin such as
hypoglycemia and lactic acidosis (16). However, as a limi-
tation of our study, we don’t know whether pDDIs caused
these changes in therapeutic efficacy of drugs or not.

CONCLUSION

The present study shows that pDDIs are strongly associat-
ed with the number of prescribed drugs and comorbid dia-
betes mellitus and that pDDIs in obesity outpatient clinic
were relatively low. Nevertheless, in order to minimize these
DDIs, it is vital for physicians to be aware of the interactions
between the frequently prescribed drugs in obesity outpa-
tient clinic and monitor patients for the safe use of drugs.

Acknowledgements
None
Author Contributions

First author, performed the creation of the hypothesis and study
design, data collection and evaluation, literatiire review and wrting
of the article. The co-author contributed to the literatiire review,
writing and the revision of the article.

Conflict of Interest

We declare that we have no conflict of interest.

Funding Information

No financial support was received for the completion of this study.
Ethical Approval

This study was approved by Istanbul Medeniyet University Goz-
tepe Training and Research Hospital Ethics Committee (IRB No:
2020/0464, July 22, 2020).

Peer Review Process

Extremely peer-reviewed and accepted.

REFERENCES

1. Nusair MB, Al-Azzam SI, Arabyat RM, Amawi HA, Alzoubi
KH, Rabah AA. The prevalence and severity of potential
drug-drug interactions among adult polypharmacy patients at
outpatient clinics in Jordan. Saudi Pharm J. 2020; 28: 155-160.

2. Giilgebi Idriz Oglu M, Kiigiikibrahimoglu E, Karaalp A,
Sarikaya O, Demirkapu M, Onat F, Géren MZ. Potential
drug-drug interactions in a medical intensive care unit of a
university hospital. Turk ] Med Sci. 2016;46(3):812-819.

3. Morales-R6Aos O, Jasso-GutieArrez L, Reyes-LoApez A,
Gardufio-Espinosa J, Mufioz-HernaAndez O. Potential drug-
drug interactions and their risk factors in pediatric patients
admitted to the emergency department of a tertiary care
hospital in Mexico. PLoS ONE. 2018; 13(1): e0190882.

10.

11.

12.

13.

14.

15.

16.

17.

De Palencia Espinosa MAF, Carrasco MSD, Soler JLF, Merino
GR, DelaRubiaNieto MA, Miro AE. Pharmacoepidemiological
study of drug-drug interactions in onco-hematological
pediatric patients. Int J Clin Pharm. 2014; 36:1160-1169.

Al-Ramahi R, Raddad AR, Rashed AO, Bsharat A, Abu-
Ghazaleh D, Yasin E, Shehab O. Evaluation of potential drug-
drug interactions among Palestinian hemodialysis patients.
MC Nephrol. 2016;17:96.

Noor S, Ismail M, Ali Z. Potential drug-drug interactions
among pneumonia patients: do these matter in clinical
perspectives? BMC Pharmacol Toxicol. 2019;20(1):45.

Hanlon JT, Perera S, Newman AB, Thorpe JM, Donohue JM,
Simonsick EM, Shorr RI, Bauer DC, Marcum ZA; Health ABC
Study. Potential drug-drug and drug-disease interactions in
well-functioning community-dwelling older adults. J Clin
Pharm Ther. 2017;42(2):228-233.

Fadare JO, Ajayi AE, Adeoti AO, Desalu OO, Obimakinde
AM, Agboola SM. Potential drug-drug interactions among
elderly patients on anti-hypertensive medications in two
tertiary healthcare facilities in Ekiti State, South-West Nigeria.
Sahel Med J. 2016;19:32-37.

Mistry M, Gor A, Ganguly B. Potential drug-drug interactions
among prescribed drugs in paediatric outpatients department
of a tertiary care teaching hospital. ] Young Pharm. 2017;9(3):
371.

Moura C, Acurcio F, Belo N. Drug-drug interactions
associated with length of stay and cost of hospitalization.
Pharm Pharmaceut Sci. 2009; 12(3): 266-272.

Korucu FC, Senyigit E, Kostek O, Demircan NC, Bulent
Erdogan B, Uzunoglu S, Cicin 1. A retrospective study on
potential drug interactions: A single center experience. Journal
of Oncological Sciences. 2018; 4: 80e84.

Goren Z, Demirkapu M]J, Acet GA, Cali S, Idrizoglu MG.
Potential drug-drug interactions among prescriptions for
elderly patients in primary health care. Turk ] Med Sci. 2017;
47:47-54.

Fermini B, Bell DC. On the perspective of an aging population
and its potential impact on drug attrition and pre-clinical
cardiovascular safety assessment. ] Pharmacol Toxicol.
Methods 2022;117:107184.

Al-Musawe L, Torre C, Guerreiro JP, Rodrigues AT, Raposo
JE, Mota-Filipe H, Martins AP. Polypharmacy, potentially
serious clinically relevant drug-drug interactions, and
inappropriate medicines in elderly people with type 2 diabetes
and their impact on quality of life. Pharmacol Res Perspect.
2020;8(4):e00621.

Abolhassani N, Castioni J, Marques-Vidal P, Vollenweider P,
Waeber G. Determinants of change in polypharmacy status in
Switzerland: the population based CoLaus study. Eur J Clin
Pharmacol. 2017;73:1187-94.

UpToDate, Inc. Lexi-Interact Online. https://www.uptodate.
com/drug-interactions/#di-druglist, 2020.

Carpenter M, Berry H, Pelletier AL. Clinically relevant
drug-drug interactions in primary care. Am Fam Physician.
2019;99(9):558-564.

Turk J Diab Obes 2023; 2: 137-144



18

19.

20.

21.

22.

23.

. Oshikoya KA, Oreagba IA, Godman B, Oguntayo FS, Fadare
J, Orubu S, Massele A, Senbanjo IO. Potential drug-drug
interactions in paediatric outpatient prescriptions in Nigeria
and implications for the future. Expert Rev Clin Pharmacol.
2016;9(11):1505-1515.

Shetty V, Chowta MN, Chowta K N, Shenoy A, Kamath A,
Kamath P. Evaluation of potential drug-drug interactions with
medications prescribed to geriatric patients in a tertiary care
hospital. ] Aging Res. 2018;2018:5728957.

Onyedikachi EA, Ogochukwu AM, Chinwendu AK.
Evaluation of drug-drug interactions among chronic kidney
disease patients of nephrology unit in the University of
Nigeria Teaching Hospital, Ituku-Ozalla, Enugu State. ] Basic
Clin Pharma. 2017; 8: S049-S053.

Adibe MO, Ewelum PC, Amorha KC. Evaluation of drug-drug
interactions among patients with chronic kidney disease in a
South-Eastern Nigeria tertiary hospital: A retrospective study.
Pan Afr Med J. 2017;28:199.

Marquito AB, da Silva Fernandes NM, Colugnati FAB, de
Paula RB. Identifying potential drug interactions in chronic
kidney disease patients. ] Bras Nefrol. 2014; 36(1): 26-34.

de Araujo MF, dos Santos Alves Pde ], Veras VS, de Aratjo TM,
Zanetti ML, Damasceno MM. Drug interactions in Brazilian
type 2 diabetes patients. Int ] Nurs Pract. 2013;19(4):423-430.

Turk ] Diab Obes 2023; 2: 137-144

24,

25.

26.

27.

28.

29.

Ozdamar EN and Mutlu HH

Mibielli P, Rozenfeld S, Matos GC, Acurcio Fde A. Interacdes
medicamentosas potenciais entre idosos em uso dos anti-
hipertensivos da Relagdo Nacional de Medicamentos
Essenciais do Ministério da Satide do Brasil [Potential drug-
drug interactions among elderly using antihypertensives from
the Brazilian List of Essential Medicines]. Cad Saude Publica.
2014;30(9):1947-56.

Doubova Dubova SV, Reyes-Morales H, Torres-Arreola Ldel
P, Sudrez-Ortega M. Potential drug-drug and drug-disease
interactions in prescriptions for ambulatory patients over 50
years of age in family medicine clinics in Mexico City. BMC
Health Serv Res. 2007;7:147.

Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What
is polypharmacy? A systematic review of definitions. BMC
Geriatr. 2017;17(1):230.

Olsen RM, Sletvold H. Potential drug-to-drug interactions: A
cross sectional study among older patients discharged from
hospital to home care. Saf Health. 2018; 4(1):8.

Johnell K, Klarin I. The relationship between number of drugs
and potential drug-drug interactions in the elderly: a study
of over 600,000 elderly patients from the Swedish Prescribed
Drug Register. Drug Saf. 2007;30(10):911-8.

Navaratinaraja TS, Kumanan T, Siraj S, Sreeharan N. Potential
drug-drug interactions among hospitalised elderly patients
in Northern Sri Lanka, a lower middle-income country:
A retrospective analysis. Drugs Real World Outcomes.
2023;10(1):83-95.



Turkish Journal of Diabetes and Obesity / Tiirkiye Diyabet ve Obezite Dergisi
Original Article / Ozgiin Aragtirma

Effect of Low Fat and Low Cholesterol Diet Intervention on LDL
Subgroups in Dyslipidemic Patients:
Epidemiological Observational Study

Ulger KACAR MUTLUTURK! @ 54, Betiil CICEK? ®, Fahri BAYRAM?® ®, Fatma DOGRUEL* ®

'Erciyes University, Medical Faculty Hospital, Department of Nutrition and Dietetics, Kayseri, Turkey
*Erciyes University, Faculty of Health Sciences, Department of Nutrition and Dietetics, Kayseri, Turkey
’Erciyes University, Medical Faculty Hospital, Department of Endocrinology and Metabolic Diseases, Kayseri, Turkey
*Erciyes University, Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Kayseri, Turkey

Cite this article as: Kagar Mutlutiirk U et al. Effect of low fat and low cholesterol diet intervention on LDL subgroups in dyslipidemic patients: Epidemiological observational study.
Turk J Diab Obes 2023;2: 145-151.

ABSTRACT

Aim: According to studies, the individual cardiovascular disease (CVD) risk is predicted and low density lipoprotein cholesterol (LDL
cholesterol) sub-group concentration better than LDL cholesterol. High fat and cholesterol intakes are generally considered to pose a risk
on CVD. The purpose of this study is to analogize LDL sub-group concentration pre and post a diet with LowFat and LowCholesterol
written a prescription to dyslipidemic sicks along 3 months.

Material and Methods: Diagnosticated dyslipidemia sicks (n=47) on the part of the endocrinologist were pursued along 3 months
via a LowFat, LowCholesterol diet upon a lasting a month basis, on condition that they were proper for each. Before and after dietary
intervention periods, biochemical parameters and anthropometric measurements were compared.

Results: A sum of 47 participants (15 men and 32 women) with an average age of 48.51+9.86 years were involved. 13 women were at
premenopausal and 19 women were at postmenopausal stages of 32 women involved. Small dense LDL (Sd-LDL) decreased from 11.0
(0.0-37.0) mg/dL at the beginning to 7.0 (0.0-68.1) mg/dL after the dietary intervention, but this decline was unimportant (p=0.686).
Midbands (MiDC, MidB, MidA) subgroups of intermediate density lipoprotein cholesterol (IDL-cholesterol) declined considerably after
dietary interference (p<0.001, p=0.008, p=0.045, respectively).

Conclusion: A LowFat and LowCholesterol diet prescribed to dyslipidemic sicks (without using medicimes influencing lipid profile)
along 3 months, had a positive impact on decreasing the sub-groups of IDL-cholesterol and LDL-cholesterol. Also, this dietary
intervention induced beneficial impacts on anthropometric indications, tension and blood lipid profiles of the patients.

Keywords: Dyslipidemia, LDL Sub-groups, IDL Sub-groups , LowFat LowCholesterol Diet

Dislipidemik Hastalarda Az Yagl ve Az Kolesterollii Diyet Miidahalesinin LDL
Alt Gruplar1 Uzerine Etkisi: Epidemiyolojik Gozlemsel Calisma

oz
Amag: Calismalara gore, disiik yogunluklu lipoprotein kolesterol (LDL kolesterol) alt grup konsantrasyonlar: bireysel kardiyovaskiiler
hastalik (KVH) riskini, LDL kolesterolden daha iyi tahmin etmektedir. Yag ve kolesteroliin fazla alimlar1 genellikle kardiyovaskiiler
hastalik (KVH) i¢in bir risk olarak kabul edilir. Bu ¢alismanin amaci, dislipidemik hastalara 3 ay siireyle az yagh ve az kolesterollii bir
diyetin 6ncesi ve sonras1 LDL alt grup konsantrasyonunu karsilagtirmaktir.
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Gereg ve Yontemler: Endokrinolog tarafindan dislipidemi tanisi konulan hastalar (n=47) aylik olarak her birine 6zel olmak kaydiyla
az yagli, az kolesterollii diyetle 3 ay izlendi. Diyet miidahale donemleri 6ncesi ve sonrasi, biyokimyasal parametreler ve antropometrik
olgtimler kargilastirildi.

Bulgular: Yas ortalamasi 48,51+9,86 olan toplam 47 katilimei (15 erkek ve 32 kadin) ¢alismaya dahil edildi. Dahil edilen 32 kadindan
13t menopoz 6ncesi, 19'u menopoz sonrast donemdeydi. Calismanin basinda 11,0 (0,0-37,0) mg/dL olan Small dense LDL (Sd-LDL),
diyet miidahalesinden sonra 7,0 (0,0-68,1) mg/dL'ye diistii, ancak anlaml degildi (p=0,686). Orta yogunluklu lipoprotein kolesteroliin
(IDL-kolesterol) alt gruplar1t MiDA, MidB, MidC diyet sonrast 6nemli 6l¢tide azald (sirasiyla, p=0,045, p=0,008, p<0,001).

Sonug: Dislipidemik hastalara (lipit profilini etkileyen ilag kullanmayan) 3 ay boyunca verilen az yaglh ve az kolesterollii diyet, LDL-
kolesterol ve IDL-kolesterol alt gruplarini diisiirmede olumlu etki gostermistir. Ayrica bu diyet, hastalarin antropometrik 6l¢timleri, kan

basinci ve kan lipid profilleri tizerinde yararl etkilere neden olmustur.
Anahtar Sozciikler: Dislipidemi, LDL Alt Gruplari, IDL Alt Gruplari, Diisiik Yagl: Diisiik Kolesterollii Diyet

INTRODUCTION

Dyslipidemia refers to; changes in blood lipid distribution
due to lipid metabolism disorder, including the numerical
excess or deficiency of lipoproteins. Increased LDL-choles-
terol, total cholesterol, triglyceride levels and a decline in
HDL-cholesterol levels are major risk factors for atheroscle-
rotic diseases (1,2). Dyslipidemia is the main factor in the
pathogenesis of atherosclerosis and it is the most significant
avoidable hazard consideration which enhances the risk of
atherosclerotic cardiovascular diseases (ASCVD) (2).

According to the results of the study conducted to specity
the extensity of dyslipidemia and its relationship with car-
diovascular hazard elements in Turkish adults, 43.0% had
high total cholesterol, 41.5% had low HDL-cholesterol,
36.2% had high LDL-cholesterol and 35.7% had high tri-
glyceride levels (3,4).

Lowering the LDL-cholesterol concentration is the main
goal in the prevention of ASCVD. Nevertheless, besides
LDL-cholesterol concentrations, a more elaborative assay of
LDL physico-chemical features (such as size and oxidation)
has been shown to predict individual cardiovascular risk bet-
ter (5,6). A study showed that small density-LDL-cholester-
ol (sd-LDL- cholesterol) concentrations are a better marker
than total LDL-C in the evaluation of coronary heart disease
(CHD) (7-9). Sd-LDL particles have a more pro-atherogen-
ic and lower affinity than large-LDL particles, resulting in
long-term circulation of the sd-LDL particles. They enter the
arteria wall more handily and tie more ardently to intra-ar-
terial proteoglycans trapped in the artery wall. Furthermore,
sd-LDL particles are more susceptible to oxidation, resulting
in greater uptake by the macrophages (10).

When fat intake exceeds 35% of energy intake, it is generally
considered to be a risk for CVD since it is generally coupled
with an increase in saturated fat and energy intakes (11). It
should be noted that most cholesterol-rich foods are also
high in saturated fatty acids and therefore may grow the haz-
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ard of CVD owing to saturated fatty acid substance. In 2019
European Society of Cardiology (ESC) and the European
Atherosclerosis Society (EAS) metadata reported reducing
that dietary cholesterol is needed especially for those with
high plasma cholesterol levels (<300 mg/day) (11). Studies
to specify the impact of a low fat diet on plasma lipids found
significant results with a reduction in LDL-cholesterol lev-
els (12,13).

However, the number of studies examining the effect of var-
ious dietary interventions on LDL sub-groups are limited.
Turkish society has high calorie intake, total fat intake and
saturated fat intake. In Turkey, currently there is no study
demonstrating the impact of a LowFat, LowCholesterol diet
on LDL sub-groups. For this reason, the aim of this study
was to assess the impact of a LowFat, LowCholesterol dietary
interference on LDL sub-groups among dyslipidemic sicks.

MATERIALS and METHODS
Study Population

Inclusion criteria for the study were the diagnosis of dys-
lipidemia by an endocrinologist, the absence of any medica-
tion affecting the lipid profile (such as oral contraceptives,
glucocorticoids), the absence of disease such as diabetes,
nephrotic syndrome, Cushing’s syndrome, hyperthyroid-
ism and hypothyroidism (including taking hypothyroidism
and replacement therapy), smoking three or more times a
day, not drinking alcohol, not taking herbal medicine, being
nonpregnant or not lactating, having Body Mass Index
(BMI) = 25-40 kg/m?, ages 25-65, and participants to partic-
ipate. Whole participants took written acknowledgement.
Erciyes University Faculty of Medicine Clinical Research
Ethics Committee confirmed the study ethically (Approval
Number: 2017/550 Date: 08.12.2017).

Study Design and Dietary Intervention

The study was carried out between January 2018-July 2019
in Erciyes University Health Application and Research
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Center. This study was arranged as a epidemiological obser-
vational study and 47 patients were included. A LowFat (less
than 30% of total energy), and LowCholesterol (less than
200 mg/day) diet was designed for the attenders at the out-
line, in as much as the sex, lifeway, labour conditions, feed-
ing habits, BMI, parallel illnesses and hazard specifications.
The sicks were summoned to the controls every month and
pursued up for a sum of 3 months. As the sicks accepted
at the first and second months, Body Impedance Analyze
(BIA) indications were carried out and dietary adherency
was checked. Blood samples were received from the sicks
at the reference vaue and 3 months later the impacts of a
LowFat, LowCholesterol diet on anthropometric and bio-
chemical indications were assessed. Energy limited diet
were planned for overweight and obese sicks (~ 500-1000
kcal/day). Moreover, sicks were advised to pace at a moder-
ate velocity minimum 30-40 minutes every day.

Data Collection

A survey involving socio-demographic features, nourish-
ment routines, physical activity situations and concomitant
illnesses was filled by the searcher. Nutritional habits of the
participants were determined by taking the frequency of food
consumption (14). Physical activity was asked by the ‘Inter-
national Physical Activity Questionnaire (short form) (15).

Anthropometric Measurements

Anthropometric assessment contained weight, height,
waist and neck circumference gauged with slight dress.
We gauged height via a stadiometer to theclosest 0.1 cm,
weightiness via a calibrated scale to the closest 0.1 kg. Waist
cirumference was gauged via a inelastic tapeline gauging the
mid posirion between the lower nervure and the crista ili-
ac crest and scrag circumference was gauged via a inelastic
plastic tape from the mid of the neck between the middle
jugular backbone and the middle anterior neck finely of 0.1
cm. BIA measurings, Bodily structure of the participators
was decided with Tanita BC-418 MA device (16,17).

Biochemical Parameters

In the Endocrinology clinic; the diagnosticated dyslipidemia
sicks by an endocrinologist and their preprandial blood glu-
cose (mg/dL), total cholesterol (mg/dL), triglycerides (mg/
dL), LDLcholesterol (mg/dL), HDLcholesterol (mg/dL), lev-
els were assessed. Sicks were chosen to the inclusion criteria
and blood was drawn after hunger minimum twelve hours.
Very low density lipoprotein (VLDL (mg/dL)), smallLDL
(mg/dL), largeLDL (mg/dL), medium density lipoprotein
(IDL (mg/dL)) (MidA, B, C) values. After centrifugation,
blood samples were saved in the refrigerant at -80°C in Erci-
yes University Endocrinology Service till analysis period. For
sicks who were not firstly assessed for insulin (mg/dL), some

blood was received and sent to Erciyes University Blood Col-
lection Department and examined at the Central Biochemis-
try Laboratory of Erciyes University. VLDL, IDL according
with 3 midbands (MidA, B, C) and 7 LDL sub assemblies
were gauged in serum specimens utilizing a Lipoprint Sys-
tem. This method distinguishes lipoproteins in a non-dena-
turing gel gradient of polyacrylamide depending on net area
charge and magnitude. The paint ties comparatively to the
relevant quantity of cholesterol in per lipoprotein. After the
electrophoresis, densitometric assays and comparative con-
centrations of lipoprotein groups and subclasses were figured
out on the Lipoware program. LDLI to 2 (wide, bouyant, pat-
ternA); LDL3 to 7 (small, intense; pattern B). The system as
well gives the mean LDL particle magnitude. TypeB if particle
size was <265A, medium level if particle size was 265-268A,
TypeA if particle size was >268A (18).

Statistical Analysis

The convenience of the information for normal divisionis
was assessed via histogram, q-q diagrams and Shapiro-Wilk
test. Alteration homogeneity was tested with Levene test.
Two classes independent examples t-test and Mann-Whit-
ney U-tests were utilized for amount versions. In the qual-
ified information, two recurring indication comparisons
were utilized with McNemar-Bowker test. The double t-test
and Wilcoxon tests were utilized in the quantity information
for two recurring indications. Spearman’s correl assay was
utilized to assess the connection between quantitative var-
iables. Data analysis was performed by Turcosa Cloud sta-
tistical program. Importance level was admitted as p<0.05.

RESULTS
Study Participants

Figure 1 shows the participants in detail. All of 47 par-
ticipants (15 men and 32 women) with an average age of
48.51+9.86 years, diagnosticated with dyslipidemia, carried
out the study. 13 women were at premenopausal and 19
women were at postmenopausal stages among 32 women.

Inclusion criteria were Excluded From The Study
included in the study o Ao i it gy
N=57 the intermediate and final
controls (n=5)
¢ Those who stopped
— working after the 2nd
control (n=4)
* Cholesterol lowering drug
Completed after second control (n=1)
N =47

Figure 1. Participant recruitment flow.
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When sociodemographic characteristics of individuals are
examined, 95.7% live in the province. Of the patients; 38.3%
were primary school and 27.7% were high-school graduates.
78.7% of the participants unemployed and 57.4% of their
income was less than the minimum wage. According to the
marital status, 89.4% were married.

Anthropometric Measurements

As shown in Table 1, after 3 months, mean BMI, body
weight, waist-neck circumference and waist-to-height
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ratio declined at a considerable extent from for two sexes
(p<0.001). At the end of 3 months, the mean fat percent-
age decreased from 26.69+5.47% to 25.36£6.10% in men
(p=0.131) and from 39.95+4.38% to 39.65+4.25% in women
(p=0.576).

Biochemical Parameters

Biochemical parameters of the patients are given in Table
2. Total cholesterol, preprandial and triglyceride levels were
considerably decreased 3 months later with a LowFat, Low-

Table 1: Changes in the anthropometric measurements of participants before and after the dietary intervention.

Men (n=15) Women (n=32)
Variable Before Diet  After Diet P t Before Diet  After Diet P t
Body weight (kg) 89.8+17.3 86.6+15.3 0.012 2.884 80.1+12.0 77.3£11.2 0.001 3.662
BMI (kg/m?) 30.6+6.1 29.5%£5.5 0.009 3.05 32.3+5.1 31.3+5.1 0.001 3.685
Waist circumference (cm) 106.5£8.9 102.2+8.9 <0.001  5.246 104.6+£11.9 100.8+10.4  <0.001  5.178
Waist / Height Ratio 0.6+0.05 0.6+0.06 <0.001  5.339 0.6+0.09 0.6+0.08 <0.001  5.122
Neck circumference (cm) 41.74£2.1 40.5+2.2 <0.001 5.391 36.7+2.4 36.1+2.4 <0.001  4.152
Fat percentage (%) 26.6+5.4 25.3+6.1 0.131 1.606 39.9+4.3 39.6+4.2 0.576 0.566
Data presented as meantstandard deviation or median (min-max). t = Dependent Samples t-test
Table 2: Biochemical parameters of the participants before and after dietary intervention.

Variable ReferencF Values Before Diet After Diet Test

of Variables (n=47) (n=47) p statistics
Fasting blood glucose (mg/dL) 74-106 94.2£9.6 89.7£10.7 0.014 t=12.558
Total cholesterol (mg/dL) 70-200 246.3£31.0 234.2+37.8 0.022 t=2.367
Triglycerides (mg/dL) 40-130 192.0 (153.0-271.5)  143.0 (116.0-228.0)  <0.001  Z=-3.794
HDL Cholesterol Men 40-60 39.3+7.2 40.146.0 0.584  t=-0.560
(mg/dL) Women 40-60 54.3+10.8 54.1+13.1 0.865 t=0.172
LDL Cholesterol (mg/dL) 100-130 153.2£29.6 150.0£29.9 0.459 t=0.746
Insulin (mIU/L) 2.6-24.8 11.8(9.1-15.3) 10.5(8.5-14.5) 0.317 Z=-1.000
VLDL Cholesterol (mg/dL) <22 45.6+11.8 49.0+12.1 0.050 t=-2.016
MidC (mg/dL) <23 28.2+4.7 21.9+4.8 <0.00 t=8.819
MidB (mg/dL) <15 17.0 (13-19.5) 14.0 0.008 Z=-2.640
MidA (mg/dL) <25 20.0 (16.5-23.0) 17.0 0.045 Z=-1.997
IDL-Cholesterol (mg/dL) <63 66.0 (55.0-73.0) 53.0 <0.00 Z=-4.399
LDL1 (mg/dL) <57 40.8+10.1 38.4£10.3 0.033 t=2.203
LDL2 (mg/dL) <30 33.2+10 29.449 0.008 t=2.791
LDL3 (mg/dL) * <6 11.0 (5.0-19.0) 7.0 (.5-16.5) 0.759  Z=-0.307
LDL4 (mg/dL) ** <0 3.0 (2.0-6.0) 2.0 (2.0-6.5) 0.268 Z=-1.108
Large-LDL (LDL1-LDL2) (mg/dL) <87 76.0 (66.5-83.6) 67.0 (56.0-78.6) 0.002 Z=-3.111
Small-LDL (LDL3-LDL7) (mg/dL) <6 11.0 (0.0-37.0) 7.0 (0.0-68.1) 0.686 Z=-0.465
Small-LDL / Large-LDL (mg/dL) <0.07 0.2 (0.0-0.7) 0.1 (0.0-1.4) 0.188 Z=-1.196

Data presented as number (%) or meantstandard deviation or median (min-max).

*Since there are no LDL3 values in the system, LDL3 comparison of 43 participants is given.

** Since there are no LDL4 values in the system, LDL4 comparison of 27 participants is given. t = Dependent Samples t-test
Z = Wilcoxon Signed Rank Test
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Cholesterol diet (p=0.014, p=0.022, p<0.001, in turn). There
was an increase in HDL- cholesterol at the end of the study,
however this increase was not significant (p=0.896). LDL-
cholesterol levels decreased from 153.25+29.60 mg/dL to
150.08429.93 mg/dL (p=0.459).

Although insulin levels decreased after the dietary inter-
vention, it was not significant (p=0.317). MidA, MidB,
MidC, also referred to as subgroups of IDL or VLDL res-
idues, declined considerably after the dietary interference
(p=0.045, p=0.008, p<0.001 respectively). Similarly, IDL
levels declined considerably after dietary intervention
(p<0.001).

LDL1 from LDL sub-groups (mean 40.89+10.17 mg/dL to
38.43+10.30 mg/dL, p=0.033) and LDL2 (33.28+10.00 mg/
dL to 29.45+9.05 mg/dL, p=0.008) significantly decreased
after the dietary intervention. Since the sum of LDL1 and
LDL2yieldedlarge-LDL, asignificant reduction was watched
in large-LDL after the dietary intervention (p=0.002).
Although there was a decrease in LDL3 and LDL4 after
the dietary intervention, this decrease was not significant
(p=0.759, p=0.268, respectively). Small LDL decreased from
11.0 mg/dL (0.0-37.0 mg/ dL) at the beginning to 7.0 mg/
dL (0.0-68.0 mg/dL) after the dietary intervention, but this
decline was not important (p=0.686). Although the small-
LDL/large-LDL ratio decreased after the dietary intreven-
tion, this reduction was not significant (p=0.188).

The decline in systolic blood pressure (122+10 mmHg vs.
118+9 mmHg, p=0.005) and diastolic blood pressure (78+6
mmHg vs. 75+6 mmHg, p=0.022) of the cases after the nutri-
tional interference was significantly important (p<0.05).

The particle size increased from 266.0 A (263.0-269.2 A) to
267.5 A (263.1-269.2 A), but this increase was no significant
(p=0.412).

DISCUSSION

Dyslipidemia is a component of metabolic syndrome and is
a strong indicator of CVD (19). Treatment of dyslipidemia
is referred as lifestyle changes, pharmacological and non-
pharmacological treatment. Lifestyle changes are accepted as
primary care. Among them, the proper dietary intervention
is an important part of the treatment (5). LDL-cholesterol
is a well-recognized hazard element for the evolvement of
cardiovascular events, and lowering LDL-cholesterol is the
key for reducing CVD risk (2). LDL cholesterol is composed
of sub- groups of particles of different size and density. It is
stated that sd-LDL has a greater atherogenic potential than
other LDL sub-groups and sd-LDL cholesterol is a better
indicator for predicting CVD than total LDL-cholesterol
(20). Sd-LDL predominant individuals tend to have high-

er triglycerides and lower HDL-cholesterol levels (21). In a
randomized, doubleblind, cross over study, 12 non-obese
men with normal lipid profiles were given a low- (of the
energy; 25% fat, 62% CHO) and a high fat diet (of the ener-
gy; 37% of fat, 50% CHO) and the changes in plasma lipids
and LDL sub-groups at the end of three days were examined.
The high-fat diet was additionlly related to an important
raise in LDL particle size (255.0 vs 255.9 A; p=0.01) and an
important decline in the rate of smallLDL particle (<255.0
A) (50.7% vs 44.6%, p=0.01) (11). In our study, we detected
decrements in total cholesterol and LDL-cholesterol after
the dietary intervention with a LowFat and LowCholesterol
diet. Also in our study, the particle size increased from 266.0
(263.0-269.2) to 267.5 (263.1-269.2) (p= 0.412). SALDL
(LDL3 + LDL4) decreased from 11.0 (0.0-37.0) mg at the
beginning of the study to 7.0 (0.0-68.0) mg after the die-
tary intervention (p=0.686). Nevertheles, this difference was
unimportant owing to a few patients. This difference would
probably be meaningful if more patients were studied. Since
the number of individuals with LDL3 cholesterol was 43 and
the number of individuals with LDL4 cholesterol was 27, it
was thought that this decrease was not significant. In anoth-
er study, the effect of Mediterranean diet on LDL particle
size distribution and oxidation was examined in 37 men
and 32 premenopausal women were administered Medi-
terranean diet for four weeks, and variables were measured
before and after the dietary intervention. There was a 10.4%
decrease in men and a 7.3% decrease in women in LDL-cho-
lesterol concentrations. There was a decrease in all LDL
subgroups for both genders after dietary intervention, how-
ever only the decrease in sd LDL-cholesterol in men was
significant (5). Similar to this study, we observed an assess-
ment in both men and women in the LDL subgroups. But
we only found a significant reduction in LDL1 and LDL2
(p=0.033, p=0.008, respectively). Similarly, decreases in
large- LDL (LDL1+LDL2) were significant (76.0 (66.5-83.6)
mg/dL-67.0 (56.0-78.6) mg/dL, p=0.002). According to the
distribution of LDL subgroups, the dominance of LDL I
and II, type A; LDL IIT and IV are called type B patterns.
People of type B have MI risk and generally exhibit ather-
ogenic lipoprotein profiles such as high triglycerides and
low HDL- cholesterol levels (22). According to the results
of a study comparing 102 individuals with phenotype A and
phenotype B undergoing coronary angiographic examina-
tion, the incidence of coronary artery disease (CAD) was
significantly higher in subjects with phenotype B (n=52)
than those with phenotype A. (77% to 44%; p <0.005) (23,
24). Amid the dyslipidemic sicks involved in the study, the
number of patients in type B group were decreased and the
number of patients in type A and intermediate level group
were increased. This resulted in positive changes in the
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lipid profiles of the patients after the dietary intervention.
Populations with increased levels of IDL include familial
combined hyperlipidemia, type III hyperlipoproteinemia,
chronic renal failure (CRF), and people with type 2 diabe-
tes. IDL has been associated with the incidence of CAD and
progression of CAD in hypercholesterolemic cases (25). In
a total of 416 patients, the relationship between IDL and
LDL subgroups was determined by other lipids, lipopro-
teins and markers related to atherosclerosis. In conclusion;
while MidB, MidC, LDL2 and LDL3-6 (sdLDL) showed
significant and positive correlations with VLDL, MID-A
and LDL1 showed significant and inverse correlation with
VLDL. MID-A and LDL1 were significantly and positively
associated with HDL (26). In our study, after a LowFat and
LowCholesterol diet in a short period of 3 months, MidC,
MidB and MidA values decreased significantly (p<0.001,
p=0.008, p=0.045, respectively). However, contrary to our
expectations, VLDL-cholesterol levels were increased at the
end of the study (45.68+11.85 mg/dL to 49.06+12.18 mg/
dL, p=0.050). In our study, we attributed the muscle loss to
the weight loss. While young or premenopausal women are
preserved from CVD by estrogen-induced cardioprotec-
tive mechanisms, considerable alterations in cardiovascular
risk factors occur as they age and enter menopause (27). A
decrease in estrogen levels in postmenopausal women is
related to adverse alterations in lipid profiles, involving total
cholesterol, HDLcholesterol, LDLcholesterol triglycerides
(28). In this study, 13 out of 32 women were in premeno-
pausal period and 19 were in postmenopausal period. Total
cholesterol, MidB, LDL2, small- LDL and systolic tension
values of both baseline and last measurements in postmen-
opausal women as regards premenopausal women were sig-
nificantly higher. In postmenopausal women, fasting blood
glucose and Large-LDL were measured at baseline; in the
first measurement, triglyceride, LDL, LDL4, MidC, IDL,
levels, SmallLDL/LargeLDL ratio and diastolic blood pres-
sure values were significantly higher than premenopausal
women. In conclusion, we have obtained positive results on
blood lipid profile in dyslipidemic patients after 3 months
of a dietary intervention with a LowFat, and LowCholes-
terol diet. Especially in LDL sub-groups LDL1, LDL2; we
obtained significant reductions in the IDL subgroups MidA,
MidB and MidC with a personalized dietary intervention.
We also recorded non-significant reductions in sd-LDL-
cholesterol levels. Significant and striking results can be
obtained in longer studies involving more patients.

Kit purchase is limited due to lack of cost. Therefore, the
number of patients included in the study is not sufficient.
Evaluation of other metabolic parameters (such as AST,
ALT) will also be appropriate for the study.
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ABSTRACT

Aim: This study aims to investigate the relationship between obesity and depression and anxiety by determining the depression and
anxiety levels of obese and non-obese patients.

Material and Methods: This study was carried out between 01.02.2022 and 30.04.2022 at Samsun University Faculty of Medicine.
Among all the patients registered in the obesity center, 110 patients who met the inclusion criteria and 110 non-obese patients who
applied to the family medicine clinic as the control group were included in the study. Data were collected through a questionnaire
formed using sociodemographic characteristics, Beck Depression Inventory (BDI), and Beck Anxiety Inventory (BAI).

Results: The study encompassed of 220 patients, among whom 144 individuals (constituting 65.5% of the sample) were identified as
female. Depression and anxiety levels were higher in obese subjects than in non-obese subjects (p=0.020, p=0.040, respectively). Once
the body mass index (BMI) groups of the participants were compared according to BDI and BAI, severe depression symptoms and severe
anxiety symptoms higher in the morbidly obese group. The difference between the groups according to both BDI and BAI was found to
be statistically significant (respectively; p=0.005, p=0.008). The presence of moderate and severe depression and anxiety symptoms were
determined as independent risk factors for the development of obesity (respectively; OR=5.329, 95% CI 2.98-13.41, p=0.012; OR=3.452,
95% CI 1.56-7.89, p=0.023).

Conclusion: This study revealed that the prevalence of depression and anxiety symptoms was found to be high in obese individuals. It
was observed that as BMI increased, the severity of depression and anxiety symptoms increased.

Keywords: Obesity, Depression, Anxiety, Morbid obesity

Obezite ile Depresyon ve Anksiyete Diizeyleri Arasindaki iliski:
Kesitsel, Vaka Kontrol Calismasi

0z
Amag: Bu ¢aligma, obez ve obez olmayan hastalarin depresyon ve anksiyete diizeylerini belirleyerek obezite ile depresyon ve anksiyete
arasindaki iligkiyi aragtirmay: amaclamaktadur.

Gereg ve Yontemler: Bu calisma 01.02.2022-30.04.2022 tarihleri arasinda Samsun Universitesi Tip Fakiiltesi'nde gerceklestirildi. Obezite
merkezine kayith tim hastalardan dahil edilme kriterlerini karsilayan 110 hasta ve kontrol grubu olarak aile hekimligi klinigine bagvuran
obez olmayan 110 hasta ¢aligmaya alindi. Veriler, sosyodemografik dzellikler, Beck Depresyon Envanteri (BDO) ve Beck Anksiyete
Olgegi (BAO) kullanilarak olugturulan anket araciligiyla toplanmigtir.

Bulgular: Caligmaya %65,5'1 (n=144) kadin olmak tizere toplam 220 hasta dahil edildi. Depresyon ve anksiyete diizeyleri obezlerde
obez olmayanlara gore daha yiiksekti (sirastyla p=0,020, p=0,040). Katilimcilarin beden kiitle indeksi (BKI) gruplart BDO ve BAQ'ye
gore karsilagtirlldiginda, morbid obez grupta siddetli depresyon semptomlar: ve siddetli anksiyete semptomlar: daha yiiksekti. Gruplar
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arasindaki fark hem BDO hem de BAQO agisindan istatistiksel olarak anlamli bulunmustur (sirasiyla; p=0,005, p=0,008). Orta ve siddetli
depresyon ve anksiyete semptomlarinin varligi, obezite gelisimi igin bagimsiz risk faktorleri olarak belirlendi (sirasiyla; OR=5,329,

p=0,012; OR=3,452, p=0,023).

Sonug: Bu ¢aligma, obez bireylerde depresyon ve anksiyete belirtilerinin yaygmliginin yiiksek oldugunu ortaya koymustur. BKI arttik¢a

depresyon ve anksiyete belirtilerinin siddetinin arttig1 goriilmistir.

Anahtar Sozciikler: Obezite, Depresyon, Anksiyete, Morbid obezite

INTRODUCTION

According to the definition of the World Health Organiza-
tion (WHO), obesity is defined as abnormal and excessive
fat accumulation in the body that presents a risk to health
(1). While the ratio of adipose tissue to body weight is
15-18% in adult male whereas this ratio is 20-25% in female.
If this rate exceeds 25% in male and 30% in female, the con-
dition is considered obesity (2). Although there are sever-
al methods to define and classify obesity, body mass index
(BMI) is most commonly used in clinical practice BMI is
computed through the division of an individual’s weight in
kilograms by the square of their height in meters (kg/m?).
Adults with a BMI over 30 kg/m? are considered obese (3).

Obesity is the second most important cause of preventable
death after smoking. While it was previously deemed as a
problem only in developed countries, it has now become a
significant public health problem in developing countries.
According to WHO data, 39% of adults are overweight and
13% are obese in 2016 (4). Similar to the adult obesity rate,
the prevalence of obesity increases in childhood and ado-
lescence. While the rate of obesity between the ages of 5-19
was less than 1% in 1975, this rate reached 6% for girls and
8% for boys in 2016 (5). When the results of the Turkey
Diabetes Obesity and Hypertension Epidemiology Study-I
(TURDEP-I), which examined the prevalence of obesity
with 24788 participants in 15 provinces between 1997-1998,
the general obesity prevalence was 22.3%, the prevalence of
obesity was 30% in female, and the prevalence of obesity was
13% in male (5). 12 years later, in the TURDEP-II study, the
prevalence of obesity was determined as 44% in female and
27% in male, and it was determined that it increased by 34%
in female and 107% in male (6).

Obesity is a risk factor for many medical conditions, includ-
ing endocrine and metabolic disorders, certain cancers, and
cardiovascular diseases, resulting in impaired quality of life
and increased mortality (7, 8). In addition to these clinical
problems, it is known that many individuals experience
psychological and psychosocial problems. These problems
adversely affect the treatment compliance process and the
motivation of patients to lose weight (9). The negative atti-
tude and prejudice of society towards obese individuals con-

tribute to the development of anxiety, depression, hatred,
and guilt in individuals (10). Depression and anxiety are the
most common psychiatric disorders among obese patients,
and it has been reported that there is a bidirectional rela-
tionship between them (11, 12). It has been observed that
the stress experienced by depressive patients causes obesi-
ty with both psychological and physiological mechanisms
(11). It has been observed that patients diagnosed with
depression demonstrate a decrease in physical activity and
have a predisposition to obesity with inappropriate nutri-
tion. Similarly, problems such as low self-esteem, lack of
self-confidence, exclusion from social life, and depression
may develop in obese patients (11).

Given the collective impact of obesity as well as depres-
sion and anxiety on the worldwide disease burden, gaining
insight into the correlation between obesity and the occur-
rences of depression and anxiety has turned into a pivotal
necessity. Obesity, depression, and anxiety problems have
a rather significant place among the complaints of patients
in primary care. For this reason, family physicians’ under-
standing of the relationship between obesity and depression,
and anxiety may contribute to the simultaneous treatment
of patients and their physical and psychological recovery.

Obesity centers are task oriented established centers that
enable people to reach and maintain their ideal weight by
offering and bringing in lifestyle changes. The primary
objective of these obesity institutes revolves around assist-
ing patients in achieving their optimal weight and impart-
ing accurate lifestyle adjustments. The patients are trained
by physicians, dieticians, physiotherapists, psychologists,
and the nurses in charge of the centers over a 3-month peri-

od (13).

The number of studies determining the level of depression
and anxiety in patients registered with the obesity center is
few. The aim of our study is to investigate the relationship
between obesity and depression and anxiety by determining
the depression and anxiety levels of patients with a diagno-
sis of obesity registered in our obesity center and patients
with normal weight who applied to our family medicine
clinic for any reason.
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MATERIALS and METHODS

Our study was carried out between 01.02.2022 and
30.04.2022 at Obesity Clinic and Family Medicine Clinic.
Ethics committee approval was obtained with the Ethics
Committee decision no. 2021/21/5 of Samsun Training and
Research Hospital Clinical Research Ethical Committee.

The research is observational, cross-sectional, analytical,
and control group type. Inclusion criteria for the study were
determined as participants being older than 18 years of age,
voluntarily agreeing to participate in the study, not having
any serious physical or mental problems that could block
communication and having a BMI 230 kg/m” for obese
patients and BMI <30 kg/m? for non-obese patients. Power
analysis was performed according to similar studies in the
literature, and the minimum number of patients planned
to be included in the study was calculated as 103 for each
group. 110 obese individuals who met the inclusion crite-
ria and whose consent was obtained, and 110 non-obese
individuals who applied to the family medicine clinic as
the control group were included in the study. The control
group was selected as having similar characteristics with the
case group. Each individual was first informed about the
content of the study, and questionnaires were filled in by
face-to-face interview method. Data were collected through
a questionnaire formed using sociodemographic character-
istics, Beck Depression Inventory (BDI), and Beck Anxiety
Inventory (BAI).

The BDI was developed by Beck et al. (14). in order to deter-
mine the depression levels of the participants in 1961 and its
Turkish validity and reliability study was performed by His-
liin 1989 (15). It has 21 items and each item is a Likert-type
scale consisting of four options. According to the scores, the
degree of depression among the cases was evaluated as nor-
mal (0-10 points), mild depression (10-18 points), moder-
ate depression (19-29 points), and severe depression (30-63
points).

The BAI is a self-report scale that determines the frequency
of anxiety symptoms (16). Turkish validity and reliability
study was performed by Ulusoy et al. and its Cronbach alpha
value was reported as 0.93 (17). It is a Likert-type scale con-
sisting of 21 items and scored between 0-3. The high scores
obtained from the scale indicate the severity of the anxiety
experienced by the individual. A score between the range of
0-7 is considered normal, a score between the range of 8-15
is considered mild anxiety, a score between the range of
16-25 is considered moderate anxiety, and a score between
the range of 26-63 is considered severe anxiety.
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Data Analysis

IBM SPSS 25.0 (Statistical Package for the Social Sciences)
package program was used for data analysis. Shapiro-Wilk
normality tests were applied to determine the normality dis-
tribution of the data and to predict which test to use. An
unpaired two-sample t-test was used for the normal distribu-
tion of the two-category variables, and the Mann-Whitney
U test was used for the non-normally distributed variables.
Descriptive statistics are presented as mean standard devi-
ation, minimum-maximum values, frequency distribution,
and percentage. Chi-square and Fisher tests were used to
determine the relationship between categorical variables.
The independent variables affecting obesity were analyzed
by multivariate logistic regression using the enter method.
Statistical significance between variables was accepted as
p<0.05.

RESULTS

A total of 220 patients were included in the study, of which
65.5% (n=144) were women. The mean age of the individ-
uals was 39.2+11.9 (18-68). The mean BMI of obese indi-
viduals was determined as 34.12 £4.9 kg/m? and the mean
of non-obese individuals was determined as 25.04 +2.9 kg/
m?” When the participants were classified according to their
BMI values, 3 (1.4%) were underweight, 51 (23.2%) were
normal weight, 56 (25.5%) were overweight, 63 (28.6%)
were first-degree obese, 29 (13.2%) second-degree were
obese, and 18 (8.2%) were morbidly obese. 34 (15.5%) indi-
viduals used alcohol and 71 (32.3%) individuals smoked.
When the participants were evaluated in terms of age, gen-
der, and marital status, there was no difference between the
two groups diagnosed with and without obesity, but a sig-
nificant difference was found in the occupational groups.
Obesity was significantly higher in non-working and retired
participants (p=0.008). The incidence of chronic disease
was significantly higher in obese individuals than in non-
obese individuals (p=0.018). Chronic disease was detected
in 64.1% of those diagnosed with obesity (Table 1).

Depression and anxiety levels were higher in obese subjects
than in non-obese subjects (p=0.020, p=0.040, respectively).
Obesity was found in 63.8% of participants with moderate
depression symptoms and in 69.2% of participants with
severe depression symptoms. Similarly, obesity was detect-
ed in 62.3% of individuals with moderate anxiety symptoms
and in 63.3% of individuals with severe anxiety symptoms
(Table 2).

Once the BMI groups of the participants were compared
according to BDI and BAI, severe depression symptoms
were 22.2% (n=4) and severe anxiety symptoms 11.1%
(n=2) higher in the morbidly obese group. The difference
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Table 1: Comparison of the demographic data of the obese and non-obese group.

Variables Obese group (BMI 230) (n=110) Non-obese group (BMI <30) (n=110) p*
Gender, n (%)
Female 78 (54.2) 66 (45.8) 0.089
Male 32 (42.1) 44 (57.9)
Age (years +SD) 42.36+11.4 36.04 £11.6 0.830
BMI (Body Mass Index) (kg/m*+SD) 34.12 +4.9 25.04 2.9 <0.001
Marital Status, n (%)
Married 79 (59.4) 54 (40.6) 0.030
Single 27 (33.8) 53 (66.2) ’
Divorced 4(57.1) 3 (42.9)
Occupation, n (%)
Non-working 44 (61.1) 28 (38.9)
Retired 12 (75.0) 4(25.0) 0.008
Desk job 29 (40.8) 42 (59.2)
Physical job 25 (41.0) 36 (59.0)
Educational level, n (%)
Primary school 16 (76.2) 5(23.8)
Middle school 17 (60.7) 11 (39.3) 0.031
High school 45 (46.4) 52 (53.6)
University 32(43.2) 42 (56.8)
Chronic Disease, n (%) 68 (64.1) 38 (35.9)
Diabetes mellitus 36 (62.1) 22 (37.9)
Hypertension 56 (68.3) 26 (31.7)
Cardiovascular disease 16 (59.3) 11 (40.7) 0.018
Hyperlipidemia 21 (72.4) 8 (27.6) ’
Hypothyroidism 12 (46.2) 14 (53.8)
Osteoporosis 5(83.3) 1(16.6)
Other 5 (55.6) 4(44.4)
* Student’s t-test, X% Chi-square test, bold values define the statistical significance of p <0.05.
Table 2: Comparison of groups according to Beck Depression Inventory (BDI) and Beck Anxiety Inventory (BAI).
Variables Obese group (BMI >30) Non-obese group (BMI <30) p*
Normal 28 (40.0) 42 (60.0)
Middle 36 (45.6) 43 (54.4)
BDI, n (%) 0.020
Moderate 37 (63.8) 21(36.2)
Severe 9 (69.2) 4(30.8)
Normal 23 (41.8) 32 (58.2)
Middle 37 (43.5) 48 (56.5)
BAL n (%) 0.048
Moderate 43 (62.3) 26 (37.7)
Severe 7 (63.3) 4(36.7)

* X% Chi-square test, bold values define the statistical significance of p <0.05.

between the groups according to both BDI and BAI was
found to be statistically significant (respectively; p=0.005,
p=0.008) (Table 3). Logistic regression multivariate analysis
was performed with variables that make a significant differ-
ence in univariate analysis (female gender, age, single mari-
tal status, education level, occupation, moderate and severe
depression symptoms according to BDI, moderate and

severe anxiety symptoms according to BAI). The presence
of moderate and severe depression and anxiety symptoms
were determined as independent risk factors for the devel-
opment of obesity. There was 5.32 times increase in the risk
of being obese in those with moderate and severe depres-
sion, and 3.45 times increase in the risk of being obese in
those with moderate and severe anxiety levels (respectively;
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Table 3: Comparison of BDI and BAT according to BML
Underweight Healthy weight Overweight Class I obesity Class II obesity Class III
Variables (<18.5) (18.5t024.9) (25.0t029.9) (30.0to 34.9) (35.0t039.9) obesity (=40.0) P*
(n=3) (n=51) (n=56) (n=63) (n=29) (n=18)
Normal 1(33.3) 23 (45.2) 18 (32.1) 22 (34.9) 3(10.3) 3(16.7)
BDI, Middle 2 (66.7) 21 (41.2) 20 (35.7) 21(33.3) 11 (37.9) 4(22.2) 0.005
n (%) Moderate 0(0) 7 (13.7) 14 (25) 16 (25.4) 14 (48.3) 7 (38.9) )
Severe 0 (0) 0 (0) 4(7.1) 4 (6.3) 1(3.4) 4(22.2)
Normal 1(33.3) 19 (37.3) 12 (21.4) 18 (28.6) 5(17.2) 0 (0)
BAI, Middle 1(33.3) 15 (29.4) 32 (57.1) 21 (33.3) 9 (31.0) 7 (38.9) 0.008
n (%) Moderate 0 (0) 16 (31.4) 10 (17.9) 21 (33.3) 13 (44.8) 9 (50.0) '
Severe 1(33.3) 1(2) 2(3.6) 3 (4.8) 2(6.9) 2 (11.1)
* X% Chi-square test, bold values define the statistical significance of p <0.05.
Table 4: Multivariate logistic regression analysis of factors affecting obesity.
Beta Exp (B) (95% CI) P*
Gender (female) 0.473 1.604 (0.88-2.92) 0.122
Age 0.672 1.81 (0.84-3.98) 0.278
Marital Status (single) -0.375 0.687 (0.46-1.02) 0.067
Educational level
Primary school 1.435 4.2 (1.39-12.6) 0.011
Middle school 0.507 1.708 (0.83-3.2) 0.118
High school 0.127 1.126 (0.61-2.03) 0.682
University 0.052 0.934 (0.59-1.2) 0.703
Occupation
Non-working 0.817 2.263 (1.12-4.54) 0.022
Retired 1.463 4.32 (1.24-9.94) 0.021
Desk job 0.633 0.994 (0.45-1.8) 0.787
Physical job 0.355 0.723 (0.56-1.4) 0.893
BDI (moderate-severe depression risk) -1.171 5.329 (2.98-13.41) 0.012
BAI (moderate-severe anxiety risk) -1.023 3.452 (1.56-7.89) 0.023

*Bold values define the statistical significance of p <0.05.
** The logistic regression model was made using the enter method.

OR=5.329, 95% CI 2.98-13.41, p=0.012; OR =3.452, 95% CI
1.56-7.89, p=0.023) Other independent risk factors for the
development of obesity are summarized in Table 4.

DISCUSSION

Our study is a cross-sectional study conducted in Sam-
sun University Medical Faculty Obesity Clinic and Family
Medicine Clinic between 01.02.2022 and 30.04.2022, and it
demonstrates escalated depression and anxiety symptoms
in obese individuals compared to non-obese individuals. It
was determined that the severity of depression and anxiety
deteriorated as the BMI of the participants increased.

The prevalence of obesity has increased approximately
threefold since 1975 and continues to rise at an alarming
rate (18, 19). However, the rate of major depressive disorder
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and anxiety disorders has also increased, particularly in the
last 10 years. Many studies have reported that obesity and
major depressive disorder and anxiety disorders co-occur
and there is a bidirectional relationship between them (11,
12). In our study, moderate and severe depression symp-
toms were found to be significantly higher in obese partici-
pants than in the non-obese group. According to the logistic
regression analysis, a 5.32 times increase was found in the
risk of developing obesity in individuals with moderate
and severe depression. A meta-analysis published in 2019
revealed that obese adults were 23-36% more depressed
than non-obese adults (20). Another meta-analysis suggest-
ed that obese adolescents have a 40% increased risk of being
depressed (21). In a study conducted in our country, depres-
sion was found in 69.56% of obese participants and a statis-
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tically significant difference was observed when compared
with non-obese participants (22). In another study conduct-
ed in our country, a positive correlation was shown between
the severity of depression and emotional eating behavior
(23). Regardless of which one increases the risk of the other,
it is observed that depression and obesity coexist in many
cases. However, it has been reported that the coexistence of
obesity and depression negatively affects the treatment of
both diseases. Obese individuals diagnosed with depression
had a lower antidepressant treatment response than non-
obese individuals (24, 25).

Similar to depression, the relationship between obesity and
anxiety has been described as bidirectional (12). In our
study, anxiety symptoms were found to be statistically sig-
nificantly higher in obese patients. In the regression anal-
ysis, it was observed that those with a BAI score above 15
(moderate-severe anxiety risk) were 3.45 times more like-
ly to be obese. A meta-analysis of 25 studies published in
2019 demonstrated that the frequency of anxiety is higher
in obese individuals compared to individuals with nor-
mal-weight (26). In a study conducted with more than 200
thousand participants, anxiety was detected in 30.5% of
obese individuals. The prevalence of anxiety in obese wom-
en was found to be much higher than in obese men (27). In
another study, a linear increase in the incidence of anxiety
was found with BMI (28). According to a limited number
of studies, no relationship was found between obesity and
depression and anxiety (29, 30).

In our study, when depression and anxiety levels were com-
pared with BMI, an increase was observed in depression and
anxiety levels as BMI increased. Especially in the morbid-
ly obese group, the severity of depression and anxiety was
found to be significantly higher. The relationship between
BMI and depression and anxiety levels was found to be sta-
tistically significant. In the literature, a positive correlation
was observed between BMI and depression and anxiety lev-
els in many studies, and similar to our study, severe depres-
sion and anxiety symptoms were found at a much higher
rate, particularly in the morbidly obese group (28, 31). As
mentioned before, the relationship between obesity and
depression, and anxiety is evaluated as bidirectional and it
is suggested that there are many psychogenic and metabolic
conditions affecting this relationship (11, 12).

Our study has some limitations. BDI and BAI are self-re-
port scales in which the individual evaluates herself/himself,
individuals may interpret the questions subjectively while
answering the scales and may have difficulty in understand-
ing some questions, especially as the education level decreas-
es, and may have marked the options that are not correct for

them. In addition, repeating the study with larger sample
groups will increase the reliability of the data. Despite its
limitations, our study is one of the few studies conducted in
obesity centers due to the newly opened obesity centers in
our country. Our study is important in terms of providing
information about the sociodemographic, depression, and
anxiety levels of the patients registered in the obesity center.

The prevalence of depression and anxiety symptoms was
found to be high in obese individuals. It was observed that
as BMI increased, the severity of depression and anxiety
symptoms increased. Fighting obesity is not only perceived
as struggling with excess weight but requires a multidisci-
plinary approach. According to this approach, it is recom-
mended to screen obese people for depression and anxiety
and to provide appropriate support for individuals at risk.
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0z
Amag: Bu calisma, yetiskinlerin “fast food” titketimi ile bireylerin diyet kalitelerini belirlemek amaciyla kullandigimiz Saglikli Yeme
Indeksi (HEI)-2015 ve Akdeniz Diyet Kalite indeksi (PREDIMED) arasindaki iliskileri degerlendirmek amaciyla yapilmustir.

Gereg ve Yontemler: Caligmaya Ankarada yasayan 19-64 yas araligindaki yetiskin 400 birey dahil edilmistir. Veriler bireylerin
sosyodemografik 6zellikleri, beslenme aligkanliklari, antropometrik 6lgiimleri, PREDIMED, Uluslararasi Fiziksel Aktivite Olgegi
(IPAQ) ve besin tiiketim kayd1 sorularindan olusan anket formu ile yiiz yiize toplanmistir. Beslenme durumlarinin tespiti igin 24
saatlik besin tiiketim kayd: alimmugtir. Diyet kalitesini belirlemek i¢in Saglikli Yeme Indeksi -2015 (SYI-2015) kullanilmugtir. Verilerin
analizinde tanimlayici istatistikler, ki-kare testi, t testi, One Way Anova, Mann Whitney U, Kruskal Wallis testi ve linear regresyon analizi
kullanilmistir.

Bulgular: Katilimcilarin %63,7’si kadin, %36,3’ti erkektir. Bireylerin %56,3’tiniin “fast food” tiikettigi, ortalama “fast food” tiiketim
sikliginin 3,7+1,5 hafta oldugu saptanmustir. Yetiskin bireylerin %30,5i fazla kilolu/obez iken, %85,0’inin hafif fiziksel aktivite yaptig1
belirlenmistir. “Fast food” tiiketen bireylerin ortalama doymus yag ve tekli doymamis yag alimlari tiiketmeyenlere kiyasla daha fazladir
(p<0,05). “Fast food” tiiketen bireyler titketmeyenlere kiyasla Akdeniz diyetine uyumlar: daha distktir. “Fast food” tiiketen bireylerin
PREDIMED ve HEI skoru sirasiyla-1.04 + 0.18 (95% CI -1,39, -0,68) ve -13,36+0,93 (95% CI -15,2, -11,2) olup, daha diisiik olarak
saptanmugtir. “Fast food” titketimi ile BKI ve fiziksel aktivite diizeyi arasinda negatif iliski oldugu saptanmus ve bu iliski istatistiksel olarak
6nemli bulunmustur (p<0,05).

Sonug: Diizenli “fast food” titkketen katilimcilarda her iki diyet kalite skoru tiiketmeyenlere kiyasla daha disiik bulunmugtur. Bireylerin
diyet kalitelerini iyilestirmek i¢in “fast food” endiistrisinin porsiyon boyutlarimi kiiiiltmek, yag ve seker icerigini azaltmak ve posay1
artirmak gibi girisimlerde bulunmasi gerekmektedir.

Anahtar Sozciikler: Fast food, Akdeniz Diyeti, Saglikli Yeme Indeksi, Yetiskin bireyler

Association of Fast Food Consumption with Diet Quality and
Obesity in Adults: A Cross-sectional Study

ABSTRACT
Aim: This study was conducted to evaluate relationships between the “fast food” consumption of adults and the Healthy Eating Index

(HEI)-2015 and the Mediterranean Dietary Adherence Scale (PREDIMED), which we use to determine the dietary quality of individuals..

Material and Methods: A total of 400 adults between the ages of 19-64 living in Ankara were included in the study. The data were collected
face to face with a questionnaire consisting of sociodemographic characteristics, nutritional habits, anthropometric measurements,
PREDIMED, International Physical Activity Scale (IPAQ) and food intake record. A 24-hour consumption record was taken to determine
nutritional status. The Healthy Eating Index-2015 (HEI-2015) was used to determine diet quality. Descriptive statistics, chi-square test,
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t test, One Way Anova, Mann Whitney U, Kruskal Wallis test and linear regression analysis were used in the analysis of the data.

Results: 63.7% of the participants are female, 36.3% are male. It was determined that 56.3% of the individuals consumed fast food,
and the average fast food consumption frequency was 3.7+1.5 weeks. While 30.5% of adult individuals were overweight/obese, it was
determined that 85.0% of them did light physical activity. The average saturated fat and monounsaturated fat intakes of individuals
who consume fast food are higher than those who do not (p<0.05). It was determined that individuals who consume fast food adhere
to the Mediterranean diet lower than those who do not. The PREDIMED and HEI scores of individuals consuming fast food were -1,04
+0.18 95% CI (-1.39, -0.68) and -13.36£0.93 95% CI -15.2, -11.2), respectively. An negative relationship was found between fast food
consumption and BMI and physical activity level, and this relationship was found to be statistically significant (p<0.05).

Conclusion: Participants who regularly consumed fast food had lower both diet quality scores than those who did not. In order to
improve the diet quality of individuals, the fast food industry needs to take initiatives such as reducing portion sizes, reducing fat and

sugar content, and increasing fiber.

Keywords: Fast food, Mediterranean Diet Adherence Scale, Healthy Eating Index -2015, adult participants

GIRIS

“Fast food” restoranlarinda bulunan yiyecekler bagta ABD
olmak iizere tiim diinyada diyet oriintiistintin giderek daha
onemli bir parcasi haline gelmektedir. Son 30 yilda basta
Kuzey Amerika ve Avrupa olmak {izere diinyanin bir¢ok
tilkesinde “fast food” satis noktalari ve satiglart 6nemli 6l¢ii-
de artmistir (1, 2) Diinya genelinde her giin yaklagik olarak
50 milyon kisinin “fast food” tiikettigi tahmin edilmektedir
(3). ABD’de yetigkinlerin %36,0’s1 herhangi bir giinde “fast
food” yiyecek ve/veya igecekleri tiikketmekte bu besinler
toplam giinliik enerji alimmin %11,3’tin{i olusturmaktadir
(4). Ulkemizde Tiirkiye Beslenme Saglik Arastirmasi kap-
saminda dahil edilen 15 yas istii bireylerin kiimiilatif olarak
%48,7’si haftada en az bir kez “fast food” (Hamburger-ki-
zarmis tavuk, pide, lahmacun, pizza, doner, kebap vb.)
tiikettigi bildirilmistir (5).

“Fast food” enerji agisindan yogun, mikro besin 6ge iceri-
¢i bakimindan disiik, glisemik yiikii yiiksek, posa igerigi
diistik ve biiyiik porsiyonlarda servis edilen besinler olma
egilimindedir. Bu faktorler “fast food” titketiminin birey-
lerde dusiik diyet kalitesine ve asir1 viicut agirhigina dnemli
katkida bulunabilecegine dair kanitlar tutarlidir (6). Kesitsel
aragtirmalar “fast food” tiiketim siklig1, enerji alimi ve viicut
agirhig arasindaki iligkileri gostermektedir (7, 8). Jeffery
ve ark. yaptiklar: bir ¢aligmada, haftada en az bir kez “fast
food” tiiketenlerde tiiketmeyenlere kiyasla ortalama beden
kiitle indeksi (BKI) degerlerinin 0,30 kg/m? daha yiiksek
oldugunu saptamiglardir (9). Prospektif olarak 15 yil siiren
bir izlem ¢aligmasinda, haftada en az bir kez “fast food” res-
toranlarina giden bireylerde 4,5 kg agirlik artis1 oldugu bil-
dirilmistir (10).

Diinyada ve iilkemizde asir1 kilolu bireylerin artis1 obezite-
nin 6nemli bir saglik sorunu haline gelmesine neden olmus-
tur. Bu egilimle iliskili yasam tarzi faktorlerin tanimlanmasi
saglik politikas: i¢in olduk¢a 6nemlidir (11). “Fast food”
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tiiketiminin yasam tarzi ve viicut agirligi kazanimi tizerin-
deki etkisine dair yeterli kanitlar sunulmasina ragmen diyet
kalitesi ile iligkisine dair arastirmalar daha sinirlidir. “Fast
food” tiiketiminin diyet kalitesi tizerindeki etkisi ABD ve
Avrupa popiilasyonlarinda dogrulansa da iilkemizde buna
dair bilimsel kanitlar yetersizdir (12-14).

Bu ¢alisma yetiskinlerin “fast food” titketimi ile bireyle-
rin diyet kalitelerini belirlemek i¢in kullandigimiz Saglikli
Yeme Indeksi (HEI)-2015 ve Akdeniz Diyet Kalite Indeksi
(PREDIMED) arasindaki kesitsel iligkileri degerlendirmek
amactyla yapilmistir. Calismada daha sik “fast food” tiike-
tenlerde daha diisiik HEI-2015 ve PREDIMED puani, daha
diisiik meyve, sebze ve tam tahil alimi ve daha ytiksek seker
ve yag alimi ile iligkili olacag1 varsayilmistir. Ayrica “fast
food” alimu ile BK1 ve fiziksel aktivite diizeyi arasindaki ilis-
kiler de incelenmistir. Diyet kalitesi 6l¢timlerinin incelen-
mesi, “fast food” tiiketimi ile obezite riski arasindaki enerji
aliminin 6tesindeki potansiyel diyet modellerinin belirlen-
mesine yardimci olacaktir. Benzer sekilde diisiik diyet kali-
tesinin “fast food” alim sikliginin yitksek olmasindan mi
kaynakli yoksa daha az saglikli besin segimlerinin bir sonu-
cu mu oldugunun belirlenmesi énemlidir. Ulkemiz igin bu
kanitlar, saglik politikalarini belirleyenlerin artan obezite
salginiyla miicadelede oldukga kritik bir 6nem tagir.

GEREC ve YONTEMLER

Yetiskin bireylerin “fast food” tiiketimi ile HEI-2015 ve
PREDIMED arasindaki iliskileri degerlendirmek amaciyla
bu kesitsel ¢caligma yapilmistir. Calisma Aralik 2021- Nisan
2022 tarihleri arasinda Ankara ilinde yagayan 19-64 yas
aras1 400 yetiskin birey ile ytriitilmustir. Calismaya alina-
cak kisi sayisinin belirlenmesinde G power Version 3.1.9.7
programi kullanilmistir. Tki bagimsiz grup arasindaki fark
glic analizi sonuglarina gore, Tip 1 hata (a)=0,05, etki boyu-
tu 0,5 ve giicii %85,0 olmast igin ¢aligmaya en az 398 kisinin
alinmasinin gerektigi sonucuna ulagilmistir. Calismamizin
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%95,0 gliven (1-a) ve d=0,3 etki biyiikligt ile iki yonlii
bagimsiz iki 6rnek t testi test sonucunda post hoc power
analizine gore ¢alismanin test giicii (1-p) %99,0 olarak elde
edilmigtir. Ankara Universitesinden Etik Kurul Onay:
(22/11/2021, No: 18/206) alinmis ve arastirmada Helsinki
Bildirgesi ilkelerine uyulmustur.

Caligmada diyabet ve/veya hipertansiyon o&ykiisii olan,
onceden glukoz veya lipid metabolizmas: ilaglar: kullanan
ve gebe olan katilimcilar hari¢ tutulmugtur. Arastirma veri-
leri anket formlari ve yiiz yiize goriisme teknigi kullanilarak
toplanmustir. Anket formunda bireylerin sosyodemografik
ozellikleri (yas, meslek, egitim durumlari vb.), antropomet-
rik dl¢timleri, fiziksel aktivite diizeyleri ve 24 saatlik geriye
doniik besin tiiketim kaydindan olusmaktadir. Besin alim-
larindan elde edilen verilerle Akdeniz diyetine uyum ve
saglikli yeme indeks skorlar1 hesaplanmistir. Sosyodemog-
rafik 6zellikler boliimiinde katilimcilara cinsiyet, yas, siga-
ra ve alkol kullanimi, beslenme aligkanliklar1 ve “fast food”
titketimleri sorulmustur. Anket 6ncesinde her katilimciya
arastirmanin icerigi hakkinda sézlii olarak bilgi verilmis ve
arastirmaya gontlli olarak katilmay: kabul ettiklerini belir-
ten aydinlatilmis onam formlarini imzalamalar1 istenmistir.

Antropometrik Olgiimler

Katilimcilarin viicut agirliklar miimkiin olabilen en az giy-
si ile, ayakkabisiz ve gorapsiz olarak dijital terazi yardimi
ile 0,5 kg hassasiyetle dl¢tilmiistiir. Boy uzunlugu, kalibre
edilmis bir stadyometre (Seca 217, Almanya) kullanilarak
en yakin 0,1 cm’ye kadar ol¢iilmistiir. Elde edilen 6l¢tim-
lerden beden kiitle indeksi degeri viicut agirliginin (kg), boy
uzunlugunun karesine (m?) béliinmesi ile bulunmugtur.
Bireylerin BKI degeri <18,5 kg/m? olanlar zayif, 18,5-24,9
kg/m? arasinda olanlar normal, 25,0-29,9 kg/m* arasinda
olanlar hafif sisman, >30,0 kg/m? olanlar ise sigman olarak
degerlendirilmistir (15).

Akdeniz Diyet Ol¢egi (PREDIMED)

Bireylerin Akdeniz diyeti ile uyumunu degerlendirmek i¢in
14 maddelik Akdeniz Diyeti Uyum Olgegi kullanilmistir.
Bu uyum o6lgegi Martinez-Gonzalez ve ark. (2012) tarafin-
dan gelistirilmistir (16). Tiirkge versiyonun giivenilirligi ve
gecerliligi Pehlivanoglu ve ark. tarafindan yapilmistir (17).
Olgekte, iki tanesi besin tiiketim aligkanliklar1 ve 12 tanesi
besin tiiketim siklig ile iligkili olmak {izere toplam 14 adet
soru bulunmaktadir. Her bir soru “0” ya da “1” puan olarak,
puan aralif1 ise 0-14 olarak belirlenmistir. Ozellikle, yitksek
Akdeniz diyet olgegi puanlari, daha iyi Akdeniz diyetine
uyumu gostermektedir. Toplam puanin >7 olmasi bireyin
Akdeniz diyetine kabul edilebilir derece uyumunun oldugu-
nu, 29 olmast ise bireyin Akdeniz diyetine siki uyumunun
oldugunu gostermektedir.

Diyet Alimlar1

Katilimcilarin 24 saatlik diyet hatirlama yontemi ile bir
glinlitk besin alim kayitlar1 alinmistir. Katilimeilarin dog-
ru Olgiimler ve miktarlar1 saptamalari icin yemek ve besin
fotograf katalogu olgii ve miktarlar katalogundan yarar-
lanilmigtir (18). Porsiyon bagina diigen besin miktarlari-
n1 belirlemek icin “Standart Tarifler” kullanilmigtir (19).
Tiiketilen besinlerin ortalama enerji ve besin degerleri Bes-
lenme Bilgi Sistemleri Paket Programi (BeBIS) kullanilarak
hesaplanmigtir (20).

Diyet Kalitesi (HEI-2015)

Diyet kalitesi, 2015-2020 Amerikalilar i¢in Beslenme Yoner-
gelerini (DGA) enerjiye gore ayarlanmig bir besin dl¢iisii
(yani, 1000 kalori bagina puanlar) olarak yansitir. Bu endeks,
maksimum 100 puan olmak iizere dokuz yeterlilik ve dort
olgiilii bilesenden olusur. Alti yeterlilik bileseni, toplam
meyveleri (meyve, meyve suyu ve konserve meyve), biitiin
meyveyi (meyve suyu hari¢ meyveler), toplam sebzeleri,
deniz tirtinleri ve bitki proteinlerini, yesillikleri ve fasulye
ve toplam proteinli gidalar; her biri en yiiksek titketim i¢in
“5 puan” ve en dusik tiketim i¢in “0 puan” almistir. Diger
yeterlilik bilesenlerine (tam tahillar, siit tiriinleri ve yag asit-
leri) maksimum “10 puan” verilmistir. Doért iliml bilegen
(rafine tahil, sodyum, ilave seker ve doymus yaglar), 0-10
araliginda puanlanmistir. Daha yitksek puan daha disiik
titketimi gostermektedir. Bunun yani sira tiim bilesenlerde
daha yiitksek puanlar, daha saghikli bir diyet ve DGA tav-
siyelerine daha fazla baglihig: ifade etmektedir. Bireylerin
diyet kalitesi toplam HEI puanina gore kategorilere ayrildi-
ginda, puanlar 50 ve altinda ise “koti diyet kalitesi”, 51-80
araliginda ise “gelistirilmesi gereken diyet kalitesi”, 80’nin
tstiindeyse “iyi diyet kalitesi” tamimlamasi yapilmaktadir
(21).

Uluslararasi Fiziksel Aktivite Olgegi (IPAQ)

Bireylerin fiziksel aktivite diizeylerinin belirlenmesinde,
ginliik aktivitelerin siddetli ve orta dereceli aktiviteler,
ylriime ve oturma seklinde degerlendirildigi ve bir haftalik
stirede aktivite durumunu sorgulayan Uluslararas: fiziksel
aktivite 6l¢egi (IPAQ) kisa formu kullanilmustir. Agir, orta
ve hafif siddetteki aktivite siirelerine gore degisiklik gosteren
metabolik es degeri (MET) sayilar1 kullanilarak bireylerin
IPAQ degerleri hesaplanmis ve sonucu gore siniflandirma
yapilmustir. Bulunan deger >3000 ise agir, 600-3000 arasin-
da ise orta ve <600 ise hafif diizeyde aktivite olarak deger-
lendirilmistir (22).

Istatistiksel Degerlendirme

Anket ve olgiimler ile elde edilen veriler Statistical Pac-
kage for the Social Sciences (IBM SPSS) 23.0 versiyonu
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kullanilarak degerlendirilmistir. Tanimlayici istatistikler
normal dagilimdaki degiskenler i¢in ortalama +standart
sapma, normal dagilmayan degiskenler i¢in medyan, nomi-
nal degiskenler ise say1 ve yiizde (%) olarak gosterilmistir.
Verilerin normal dagilip dagilmadiklar1 Kolmogrov Simir-
nov testi ile belirlenmis, normal dagilim gésteren iki grup
arasindaki ortalamalarin degerlendirilmesinde t-testi, nor-
mal dagilim gostermeyen iki grup arasindaki ortalamalarin
degerlendirilmesinde Mann Whitney U testi kullanilmustir.
Normal dagilim gostermeyen {i¢ grup arasindaki medyan
degerlendirilmesinde ise Kruskal Wallis Varyans Analizi,
normal dagilim gosteren ti¢ grup arasindaki ortalamalarin
degerlendirilmesinde ise One Way ANOVA kullanilmustir.

Tablo 1: Bireylerin sosyodemografik ézellikleri.

Sosyodemografik ozellikler Sonug (n=400)

Yas (y1l£SS) 28,9+11,0
Cinsiyet, n (%)

Kadin 255 (63,7)

Erkek 145 (36,3)
Sigara icme durumu, n (%)

Evet 99 (24,8)
Alkollii icecek tiiketme, n (%)

Evet 64 (16,0)
Egitim durumu, n (%)

Tk gretim 88 (22,0)

Lise ve Universite 312 (78,0)
Calisma durumu, n (%)

Calisan 115 (28,7)

Yar1 zamanli ¢alisan 215 (53,8)

Caligmayan 70 (17,5)
Ana 6giin, n (%)

>3 6giin 298 (74,5)
Ara 6giin, n (%)

Tiiketir 48 (12,0)
Gece yeme, n (%)

Evet 60 (15,0)
Fast food tiitketim durumu

Evet 225 (56,2)

Fast food tiiketme siklig1 (hafta+SS) 3,07+1,5
BKI (kg/m>+SS) 21,8434

Zayif 29(7,2)

Normal 249 (62,3)

Fazla kilolu/Obez 122 (30,5)
Fiziksel aktivite diizeyi (METS), n (%)

Hafif 340 (85,0)
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“Fast food” tiiketimi ile “fast food” tiiketim siklig1 ve diyet
kalite indeksleri arasindaki iligkiler linear regresyon modeli
ile degerlendirilmistir. Ttim istatistiksel testlerde giiven ara-
111 %95,0 kabul edilecek olup p<0,05 anlamlilik diizeyinde
kabul edilmistir.

BULGULAR

Tablo 1’de yetiskin bireylerin sosyodemografik o6zellikle-
ri gosterilmistir. Katilimcilarin ortalama yas1 28,9+11,0
yil olup, %63,7’si kadin, %36,3’ti erkektir. Yetiskin birey-
lerin %24,8’1 sigara, %16,0’s1 alkollii igecek tiiketmektedir.
Bireylerin yarisindan fazlasi (%78,0) lise ve ustil egitim
diizeyine sahip olup, %53,8’i yar1 zamanl c¢alismaktadir.
Bireylerin %74,5’i ii¢ ana 6giin tiiketirken, %88,0’i ara 6giin
yapmadigini belirtmistir. Gontlli bireylerin yarisindan faz-
las1 (%56,2) “fast food” tiikettigini belirtmis, ortalama “fast
food” tiiketim siklig1 3,7+1,5 hafta olarak belirlenmistir.
Yetiskin bireylerin %30,5’i fazla kilolu/obez iken, %85,0’i
hafif fiziksel aktivite yaptig1 saptanmustir.

Tablo 2’de “fast food” titketim durumuna gére giinliik orta-
lama enerji ve makro besin 6gesi alimi verilmistir. Kati-
limcilarin ortalama enerji alimi 1818,6+£603,7 kkal olup,
“fast food” tiiketen bireylerde enerji alimi daha ytksektir
(p>0,05). “Fast food” tiiketen bireylerin ortalama yag alimi
(83,1£31,5 g) tiiketmeyenlere (76,1£30,8 g) kiyasla daha
yitksek ve istatistiksel olarak onemlidir (p<0,05). “Fast
food” tiiketen katilimcilarin ortalama doymus yag ve tek-
li doymamis yag alimlari titketmeyenlere gore istatistiksel
onemli olarak daha yiiksektir (p<0,05). Ancak her iki grupta
da referans degere gore doymus yag aliminin daha yiiksek
oldugu belirlenmistir. Her iki grubun ortalama posa alimi
20,6£8,6 g olup, referans degere gore daha distiktiir.

“Fast food” titketiminin Saglikli Beslenme Indeksi (HEI-
2015) ve Akdeniz Diyet Skoru ile ligkisi Tablo 3’te sunul-
mustur. “Fast food” tiiketen bireylerin toplam meyve, tam
meyve, toplam sebze ve yesil sebzeler ve kurubaklagil pua-
n1 daha diisiik bulunmustur (p<0,05). Bireylerin ortalama
diyet kalitesi puani 42,7+11,4 olup, “fast food” tiiketen
bireylerin %93,3’i koti diyet kalitesine sahiptir. “Fast food”
tilketen bireyler tiikketmeyenlere kiyasla Akdeniz diyetine
daha diistik uyum goésterdikleri belirlenmistir (p<0,05).

Linear regresyon analizine gore, Akdeniz diyetine baglilik
puani ve HEI puani ile karakterize edilen diyet kalitesi ile
“fast food” tiiketim ve siklig1 arasinda negatif bir iliski oldu-
gu belirlenmistir (Tablo 4). “Fast food” tiiketen bireylerin
titketmeyenlere kiyasla PREDIMED ve HEI skoru sirasi ile
-1,04 £+ 0,18 (%95 CI -1,39, -0,68) ve -13,36%0,93 (%95 CI
-15,2, -11,2) olup, daha diistik olarak saptanmigtir. Ayrica
“fast food” tiiketim sikligina gore her bir giinliik artis PRE-
DIMED ve HEI puaninin sirastyla -0,32 ve -2,93 azalmast ile
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iligkilendirilmistir. “Fast food” tiiketimi ile BKI ve fiziksel TARTISMA

aktivite diizeyi arasinda negatif iliski oldugu saptanmig ve ~Aragtirmanin sonucunda, “fast food” alim siklig: ile BKI
bu iligki istatistiksel olarak 6nemli bulunmustur (p<0,05).  ve agirlik artis1 arasinda pozitif iliski oldugu gosterilmistir

Tablo 2: “Fast food” tiiketim durumuna gore giinliik ortalama enerji ve makro besin 6gesi alimu.

Enerji ve Makro Besin Ogeleri “Fast food” Tiiketim
Referans Toplam P
Evet (n=225) Hayir (n=175)

Toplam enerji alimi (kkal/giin) 2000 1818,6+603,7 1849,8+619,1 1778,4+582,6 0,241*
Protein (g/giin) 45 66,5+27,1 66,7+29,1 66,2+24,4 0,858*
% Protein alim1 15,1£3,9 14,8+3,8 15,4+3,9 0,083¢
Karbonhidrat (g/giin) 570 202,5+81,2 202,9+83,4 201,9+78,5 0,908°
% Karbonhidrat alimi 45,5+9,4 44,249,2 46,4%9,7 0,077°
Yag (g/giin) <70 80,0+31,3 83,1+31,5 76,1+30,8 0,026**
% Yag alimi 39,248,1 40,2+7,7 38,0+8,5 0,006**
Doymus yag (g/gin) <20 27,0+12,3 29,1+13,2 24,2+10,6 0,001°*
Tekli doymamus yag (g/giin) - 26,4+11,3 27,6+11,6 24,9+10,9 0,015
Coklu doymamis yag (g/giin) - 21,0+12,2 20,4+11,3 21,6+13,3 0,334
Posa (g/giin) <25 20,6+8,6 20,5+8,6 20,7+8,6 0,834*

“Bagimsiz iki ornek t testi ortalama + standart sapma olarak verilmistir. *p<0,05

Tablo 3: “Fast food” titketiminin Saghikli Beslenme Indeksi (HEI-2015) ve Akdeniz Diyet Skoru ile iliskisi.

“Fast food” Tiiketim
Toplam Evet (n=225) Hayir (n=175) -

HEI-2015

Toplam meyve 1,4 (0,0-3,7) 0,6 (0,0-2,6) 2,4 (0,2-5,0) 0,001**
Tam meyve 2,8 (0,0-5,0) 1,0 (0,0-5,0) 4,7 (0,4-5,0) 0,001**
Toplam sebze 2,8 (1,4-4,0) 2,5 (1,3-3,7) 3,1(1,7-4,3) 0,019
Yesil sebzeler ve kurubaklagiller 1,8 (0,0-4,7) 1,3 (0,0-3,9) 2,9 (0,0-5,0) 0,001
Tam tahillar 0,0 (0,0-0,0) 0,0 (0,0-0,0) 0,0 (0,0-10,0) 0,854°
Sit trtinleri 3,9 (1,8-6,1) 3,3 (1,4-5,6) 4,6 (2,6-7,0) 0,001**
Toplam proteinli besinler 3,8 (2,1-5,0) 3,6 (1,9-5,0) 4,2 (2,3-5,0) 0,269?
Deniz tirtinleri ve bitkisel protein 0,0 (0,0-0,0) 0,0 (0,0-0,0) 0,0 (0,0-0,0) 0,271*
Yag asitleri 7,4 (1,5-10,0) 5,6 (0,0-9,0) 8,7 (5,5-10,0) 0,001**
Rafine tahillar 0,0 (0,0-0,0) 0,0 (0,0-0,0) 0,0 (0,0-0,0) 0,745
Sodyum 1,9 (0,0-6,4) 3,0 (0,0-6,6) 0,8 (0,0-5,6) 0,089°
Eklenmis seker 10,0 (8,5-10,0) 10,0 (7,5-10,0) 10,0 (10,0-10,0) 0,658°
Doymus yag 4,6 (2,1-6,9) 4,0 (0,0-6,2) 5,5(2,9-8,3) 0,001**
Toplam diyet kalitesi 42,7+11,4 36,8+8,9 50,2+9,6 0,001%*
% Kbtﬁ (0-50 puan) 319 (%79,8) 210 (%93,3) 109 (%62,3) 0,001
% lyi (51-80 puan) 81 (%20,3) 15 (%6,7) 66 (%37,7)

Akdeniz Diyet Skoru (PREDIMED) 6,8+1,8 6,3+1,8 7,3+1,7 0,001%*
% Kot uyum (<7 puan) 163 (%40,8) 119 (%52,9) 44 (%25,1) 0,001

% Iyi uyum (=7 puan)

237 (%59,3%)

106 (4%7,1)

131 (%74,9)

Veriler ortalama + standart sapma ve ortanca (QI -Q3: IQR-geyrekler agiklig1) olarak verilmistir. *"Mann Whitney U test degeri ortanca (Q1 -Q3:
IQR-geyrekler aciklig1) olarak, "Bagimsiz iki 6rnek t test degeri ortalama + standart sapma olarak, “Kikare degeri n (%) olarak verilmistir.

*p<0,05
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Tablo 4: “Fast food” tiiketimi ile Akdeniz Diyet Skoru (PREDIMED), Saglikli Beslenme Indeksi (HEI-2015) ve BKI arasindaki linear

regresyon analiz sonuglari.

Bagimsiz  Bagiml Standartlastirilmamis  Standartlagtirilmis . 95% Cl R?
degisken  degisken katsay1  +SE katsay1 {8 ’ P
PREDIMED -1,04 £ 0,18 -0,278 -5,777 -1,39, -0,68 0,077 <0,001*
Fast food” “pypy -13,36+0,93 -0,582 -14287  -152,-11,2 0339  <0,001*
tuketimi
BMI -0,08 £ 0,02 -0,048 -0,956 -0,19, -0,03 0,223 0,040*
“Fast food” PREDIMED -0,32 + 0,03 -0,340 7218 -0,40,-0,24 0251  <0,001*
titkketim HEI -2,93 £ 0,21 -0,501 -11,549 -3,35,-2,52 0,116 <0,001*
sikligt BMI -0,048 + 0,014 0,055 1,105 -0,076,-0,020 0,193 0,001*
*p<0,05

(23). Ayrica mevcut bulgularimizda artan “fast food” tiike-
timinin kotii diyet kalitesi ile iliskilendirildigi i¢in, her iki
degiskenin agirlik kazanimi ve obezite tizerinde es zamanl
bir etkiye neden olabilir. Aragtirmanin sonuglarinda, daha
sik “fast food” titketiminin daha yiiksek toplam yag alimi
ve doymus yag alimi ve daha az meyve, sebze, siit ve siit
triinleri alimu ile iligkili oldugu bulunmustur. Katilimecilarin
diyet kalitesini degerlendirmek igin farkli hesaplama algo-
ritmasina sahip HEI-2015 ve PREDIMED indeksi kullanil-
mustir (21, 24). Duzenli “fast food” tiiketen katilimcilarda
her iki diyet kalite skoru tiiketmeyenlere kiyasla daha distik
bulunmugtur. Ayrica daha sik “fast food” tiiketimi, diisiik
fiziksel aktivite skoru ile dogrudan iliskilidir (p<0,05).

Son 40 yilda Tiirkiye’yi de kapsayan Akdeniz ve Avrupa
iilkelerinde gida arzinda degisiklikler gozlemlenmektedir.
Bu iilkelerde geleneksel yemeklerin yerini daha ¢ok Bati tar-
z1 diyetler yer almakta ve obezite prevalanslarinda 6nemli
olgiide artislar gorillmektedir (25). Obezite salginina neden
olan potansiyel olarak degistirilebilir etkenlerin belirlenme-
si obezitenin 6nlenmesi i¢in 6nemlidir.

Ulusal Beslenme Saglik Arastirmalarinda (NHANES)
ABD’li yetiskin bireylerin %56,1'inin haftalik en az bir
kez “fast food” tiikettikleri belirlenmis ve katilimcilarin
%15,2’sinin her giin “fast food” tiikettikleri saptanmustir
(14). ABD’li yetigkinler ile yapilan Gida Alimlar1 Arastir-
mast'nda (CSF-II) %26,5’inin her giin dizenli olarak “fast
food” tiikettikleri belirlenmistir (26). Bu ¢aligmada katilim-
cilarin yaklagik olarak %56,0’sin1n haftada en az bir kez “fast
food” tiikettigi saptanmistir. Yapilan her iki aragtirmanin
sonuglari, bulgularimizi desteklemektedir (14,26). Ancak
bu arastirmada katilimcilarin biiyitk ¢ogunlugunu geng
yetiskinlerden olustugu icin diizenli “fast food” tiiketenle-
rin orani beklenenden daha yiiksek ¢ikmistir. Singapur’da
yapilmus kesitsel bir aragtirmada geng yetiskinler, tiniversite
ogrencileri, yliksek gelir diizeyi ve egitim diizeyi gibi sosyo-
demografik faktorlerin diizenli “fast food” tiiketiminde en
cok belirleyiciler arasinda oldugu bulunmustur (27).
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Bu calismada “fast food” tiiketim sikhig1 ile BKI arasinda
pozitif iliski bulunmustur (p<0,001). Ayrica “fast food”
titketiminin, BKI tizerindeki etkisinin %22,3’inii acikladigi
ve bu etkinin orta diizeye sahip oldugu gosterilmistir (28).
Schréder ve ark. yetiskin Ispanyol bireylerde benzer sonug-
lar bulmuslardir. Farkli hedef popiilasyonlar ve aragtirma
tasarimlarinda “fast food” tiiketimi ile BKI arasinda pozitif
iliski oldugunu 6ne siiren raporlar mevcuttur (12). Daha
fazla “fast food” tiiketimi, bitiin besinlerden (“fast food”
veya “fast food” olmayan gidalar) daha fazla enerji alimi
ile iligkili olmasindan kaynaklandig1 diisiintilmiistiir. Yani
hiperkalorik besin olan “fast food” tiiketiminin ag¢lik-tok-
luk sinyallerindeki homeostazi bozmas: ile birlikte daha
fazla besin alimi goriilmektedir (29). Ornegin, “fast food”
alimu ile sekerle tatlandirilmis yiyecekler arasinda dogrudan
onemli bir iligki vardir. Bu yiyecekler, yiiksek seker igerigine
sahip olmasinin yani sira toklugu azaltabilir ve bir sonraki
ogiindeki tiiketilecek besin miktarinda artisa neden olabilir
(10, 30). Bu tiir bulgular, “fast food” olmayan besinlerden
artan enerji alimui ile “fast food” tiiketimi arasindaki iliski-
nin mekanizmasini agiklayabilir. Ancak mevcut sonuglarda
diizenli “fast food” tiiketenler ile tiiketmeyenler arasinda
ortalama enerji alimlarinda herhangi bir farklilik saptanma-
mistir. Bu durumun olast bir nedeni, daha yiiksek BKI’ye
sahip katilimcilarin giinliik aldiklar1 besinleri eksik bildir-
meleri olabilir. Bu nedenle agir1 kilolu ve obez katilimcilar
besin alimlarini dogru bir sekilde rapor etmemis olabilir.

Cesitli tilkelerde yapilan arastirmalarda diizenli “fast food”
titketimi sagliksiz besin segimleri ile iligkilendirilmistir (31,
32). Bu calisgmada enerjiden bagimsiz olarak besin tiiketi-
mine dayali biitiinciil bir yaklasim icerisinde gelistirilmis
diyet kalite indeksleri ile “fast food” titketimi arasindaki ilis-
ki incelenmistir. Yapilan bazi arastirmalarda, en fazla tercih
edilen ve farkli hesaplama algoritmasina ve yonlere sahip
olan PREDIMED ve HEI-2015%e yiiksek baglilik olumlu
saglik ile iliskilendirilmistir (33, 34). Yapilan kesitsel bir
arastirmada, “fast food” tiketmeyen katilimcilarin tiiketen-
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lere kiyasla HEI-2010 ve Akdeniz diyet kalite skorlar sira-
styla %130,0 ve %91,0 daha yiiksek bulunmustur (12). Bu
aragtirmanin bulgularinda ise “fast food” tiikketmeyenlerde
PREDIMED skoru %27,0, HEI-2015 skoru ise %50,0 daha
yitksek bulunmustur. Bununla birlikte, “fast food” tiiketi-
minin, HE[-2015 ve PREDIMED skorlar1 iizerindeki agik-
lama katsayilar1 sirasiyla %33,9 (giiglii etki) ve %25,1 (orta
diizey etki) olarak saptanmistir (28). ABD Tarim Bakanli-
grnin ulusal verilerinin kullanildigr bir raporda, HEI-2005
kullanilarak ev disinda yiyecek ve igecek titketen bireylerde
guinliik daha yiiksek enerji alimi ve daha dusiik diyet kalitesi
bulundugu saptanmistir (35). Ayrica bu ¢alismada, diizenli
“fast food” tiiketen bireylerin daha fazla eklenmis seker ve
daha az posa, siit, meyve ve sebze igeren diisiik kaliteli diyet-
ler tiketme egiliminde olduklar1 saptanmustir. Benzer sekil-
de Norvegli yetiskinler arasinda diizenli olarak ev diginda
yemek yiyenlerde posa orani daha diisiik ve seker orani daha
yiitksek bulunmustur (36). Baska bir ¢aligmada ise, siklikla
“fast food” tiiketen ad6lesanlar giiniin geri kalan 6gtinlerin-
de gazli icecekler, tuzlu atigirmaliklar, yiiksek yagh sand-
vigler ve patates kizartmas: ile karakterize olan bati diyet
modeline daha fazla egilim gosterdikleri saptanmistir (37).
Posadan zengin bir diyet, doymus ve trans yag aliminin az
tiiketimini saglar. Ayrica, yiiksek glisemik indeksli yiye-
cekler (“fast food” besinler), daha fazla glukoz ve insiilin
salinimina neden olarak kan sekeri seviyesinin hizla yiiksel-
mesine ve diismesine neden olur (38). Mevcut arastirmada
da diizenli “fast food” tiiketenlerdeki en belirgin farklardan
birisi ise toplam yag ve doymus yag alimindaki artiglardir.
Giincel raporlarda 6zellikle farkli “fast food” tiiketimi ile
birlikte yliksek miktarda islenmis et ve kizartilmis besin ali-
mi1 oldugu i¢in yiiksek miktarlarda toplam ve doymus yag
alimi daha olas1 oldugu gésterilmistir (29).

Uzun stireli pozitif enerji dengesizligi giiniimiizde obezite
salginin yayilmasinda 6nemli etkenler arasindadir. Fizik-
sel aktivitenin es zamanli olarak azalmasi ile birlikte artan
enerji alimi kalici olarak agirlik artisina neden olur (39).
Bu caligmada “Fast food” tiiketicilerinde fiziksel aktivitenin
azalmasina paralel enerjinin harcamasinin da azalmasindan
kaynakli agirlik artisinin goriilmesi sasirtic: degildir.

Bu arastirmanin giiglii yanlarindan biri, literatiirde en faz-
la kabul goren ve diyetin farkli yonlerini ele alan iki diyet
kalite indeksinin es zamanl olarak “fast food” titketimi ile
iliskilendirilmesidir. Ayrica Tiirkiye’de diizenli “fast food”
alimi, obezite ve diyet kalitesi arasindaki iliskinin bilinmesi
ile ilgili epidemiyolojik ¢caligmalar kisithidir.

Bununla birlikte, mevcut sonuglar bazi sinirlamalardan etki-
lenmistir. Bu ¢aligmanin kesitsel olmasi nedensel bir iligkiyi
saptamada yetersiz kalmasina yol agmistir. Bu nedenle daha

giivenilir sonuglar i¢in bu poptilasyonda prospektif calisma-
lar yapilmalidir. Kiigiik 6rneklemin yani sira aragtirmaya
dahil edilen bireylerin ¢cogu geng yetiskinlerden olmasi bir
diger smirhiliktir. Bu sonuglarin tiim popiilasyona genelle-
nebilmesi i¢in daha biytik 6rneklemli aragtirmalara ihti-
ya¢ duyulmaktadir. Diyet alimlar1 24 saatlik geriye doniik
besin tiiketim yontemi ile toplanmustir. Ancak bu yontemde
kendileri bildirdikleri i¢in eksik veya fazla bildirim yapmis
olabilirler (40). Ayrica diizenli “fast food” alimui tek bir soru
catis1 altinda tespit edilmigtir. “Fast food” endustrisindeki
menii segenekleri iilkeden iilkeye farklilik gostermekle bir-
likte cok genis yelpazede secenegin olmasi, bu baglamda
titketilen “fast food” besinlerin besin kalitesinin saptanama-
masina yol agmustir.

SONUC

Calismada diizenli “fast food” tiiketen bireylerin enerjiden
bagimsiz olarak diyet kalitesinin ve fiziksel aktivite diizeyi-
nin daha disiik oldugu belirlenmistir. Ayrica daha yiiksek
BKI ve artan obezite riskinin “fast food” tiiketimi siklig
ile iligkili olabilecegi gosterilmistir. “Fast food” titketim
sikligy ile diyet kalitesi arasindaki iligskide, “fast food” tiirii
besinlere ulasimin kolay ulagilabilir ve nispeten damak
tadina hitap ediyor olmas: yetiskinlerin tiitketim sikliginin
sagliksiz besinlere olan egilimini artirabilecegi diistinl-
mektedir. “Fast food” restoranlarinda bulunan yiyecekler,
enerji agisindan yogun, yag orani yiiksek ve meyve, sebze
ve posa igerigi diisiik yiyeceklerdir. Nitekim arastirmanin
genel bulgular1 bunu dogrular niteliktedir. Bu baglamda
tilketicilerin ev disindaki biitiin ortamlarda daha saglikli
besin se¢imler yapmaya tegvik edilmeleri 6nemlidir. Ayrica,
diyetetik profesyonelleri ve egitimciler i¢in bu sonuglar bir
ongori saglayabilir ve ev diginda tiiketilen besinlerin kali-
tesini iyilestirmeye yonelik halk saghig girisimlerine bilgi
saglayabilir. “Fast food” endistrisinin porsiyon boyutlarini
kiigiiltmek, yag ve seker igerigini azaltmak ve posay: artir-
mak gibi diyetin kalitesini iyilestirmeye yonelik girisimlerde
bulunmasi yonetmeliklerle belirlenebilir. Bunun yani sira
bu tiir besin cesitliliginin meniilerde yer almasina olanak
saglayan isletmeler gesitli 6diil sistemleri ile tesvik edilebilir.
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Bu makaleye yapilacak atif: Polat Diinya C ve ark. Yogun bakim hemsirelerinin obez hastalara kars1 tutumlar ile bakim verme davranuglar arasindaki iliskinin incelenmesi.
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oz
Amag: Aragtirmanin amaci yogun bakim hemsirelerinin obez hastalara kars: tutumlari ile bakim verme davraniglar: arasindaki iliskinin
incelenmesidir.

Gereg¢ ve Yontemler: Tanimlayici ve iligki arayici nitelikte olan bu ¢alisma Ekim 2022-Subat 2023 tarihinde bir sehir hastanesinin
yogun bakim {initelerinde gérev yapan 204 hemsire ile gerceklestirildi. Veriler tanitici bilgi formu, Obezite Onyarg1 Olgegi ve Bakim
Davraniglart Olgegi kullanilarak gevrimigi anket (Google Forms) uygulamas ile toplandi. Veriler tanimlayict istatistiklerin yani sira
bagimsiz gruplarda t-test, One Way Anova ve Pearson korelasyon ile analiz edildi.

Bulgular: Hemsirelerin yas ortalamasi 26,17+2,35 yil olup, %95,1’1 lisans mezunu idi. Yogun bakim deneyim stiresi 2,39+1,88 yil idi.
Hemsirelerin %81,9’u meslegini severek yaptigini, %62,7’sinin obez hastaya bakim vermek istemedigini, %52,9’u obezite konusunda
egitim almadigini ve %94,1’i obez hastaya bakim verirken zorlandigini belirtti. Hemsirelerin Obezite Onyargt Olgegi puan ortalamast
86,37+8,53 olup %38,2’sinin én yargiya egilimli, %59,8’inin 6n yargili oldugu saptandi. Obezite Onyargi Olgegi toplam puani ile yas
arasinda istatistiksel olarak anlamli negatif yonlii bir iliski bulundu (p= 0,045). Bakim Davraniglar1 Ol¢egi puan ortalamast 5,38+0,56
olup hemsirelerin bakim kalitesine iliskin algilarinin yiiksek oldugu belirlendi. Arastirmada hemsirelerin Bakim Davranislar1 Olgegi ile
Obezite Onyargi Olgegi arasinda anlamli bir iligki bulunmadi (p= 0,240).

Sonug: Yogun bakim hemsirelerinin tamamina yakininin obez hastalara kars: 6nyargili ve 6nyargiya egilimli oldugu, bakim kalitesine
iliskin algilarinin ise yitksek oldugu bulundu. Obezite 6nyarg: diizeylerinin bakim davranislar: iizerine etkili olmadig1 saptandi. Bu
durum hemgirelerin obez hastalara kars1 bakim davranislarinda 6n yargilarindan ziyade mesleki degerlerin etkili oldugunu diisiindiir-
mektedir.

Anahtar Sozciikler: Bakim davramslari, Hemsire, Obezite, On yargi, Yogun bakim

Investigation of the Relationship Between Intensive Care Nurses’ Attitudes
Towards Obese Patients and Caring Behaviors

ABSTRACT

Aim: The aim of the study is to examine the relationship between the attitudes of intensive care nurses towards obese patients and caring
behaviors.

Material and Methods: This descriptive-relational study was conducted with 204 nurses working in intensive care units of a city hospital
between October 2022 and February 2023. Data were collected using an online questionnaire using the introductory information form,
the Obesity Prejudice Scale (OPS), and the Caring Behaviors Inventory (CBI).

Results: The mean age of the nurses was 26.17+2.35 years, and 95.1% of them were undergraduates. The intensive care unit experience
period was 2.39+1.88 years. 81.9% of the nurses stated that they enjoyed their profession, 62.7% of them did not want to care for obese
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patients, 52.9% of them did not receive education on obesity and 94.1% of them stated that they had difficulties while giving care to
obese patients. The OPS mean score of the nurses was 86.37+8.53, 38.2%were found to be biased, and 59.8% were biased. A statistically
significant negative correlation was found between OPS total score and age (p=0.045). The mean score of the CBI was 5.38+0.56, and
it was determined that the nurses” perceptions of the quality of care were high. In our study, a significant relationship was not found

between CBI and OPS.

Conclusion: It was found that almost all of the intensive care nurses were biased and prone to prejudice against obese patients, and
their perceptions about the quality of care were high. It was determined that obesity bias levels were not effective on care behaviors. This
suggests that professional values rather than prejudices are effective in the care behaviors of nurses toward obese patients

Keywords: Caring behaviors, Intensive care, Nurse, Obesity, Prejudice

GIRIS

Obezite tiim diinyada oldugu gibi Tiirkiye’de de yaygin
goriilen 6nemli bir toplum sagligi sorunudur (1). Diinya
Obezite Atlasi verilerine gore 2035 yilina kadar diinyanin
yarisinin obezite veya fazla kilo olacag: bildirilirken {ilke-
mizde ise 2035 yilina kadar yetiskinlerin %55’inde obezite
goriilecegi tahmin edilmektedir (2). Fazla kilo ve obezite
sikliginin artmasi hastane bagvurularinin ve gesitli endikas-
yonlar nedeniyle yogun bakim tinitesine yatis sayisinin art-
masina yol acabilmektedir (3,4).

Yogun bakim hastalarinin dortte birini olugturan obez has-
talarin bakim siiregleri normal kilolu hastalara gore daha
karmagsik ve komplikedir (5). Obez yogun bakim hastala-
rinda, obezite ile iliskili solunum ve kardiyovaskiiler sis-
tem gibi diger sistemleri de etkileyen diizensiz patofizyoloji
nedeniyle hastalarin bakimi daha zorlayic1 duruma gelebi-
lir (5,6). Ayrica obezite ile iliskili zorluklar mobilizasyon,
izlem, entiibasyon ve artan deri biitinliglinde bozulma
riski gibi ¢esitli faktorler bu hastalarin yonetimini zorlagti-
rabilir (6). Obez hastalarin bakimu fiziksel zorluklarin yani
sira mental olarak da zorlayici olabilmektedir. Yogun bakim
hemsgireleri tiim hastalara yeterli ve esit bakim saglamak
i¢in cabalarken, obez hastalara yonelik olumsuz tutumlar
kendileri i¢in mental olarak zorlayici olabilir ve hastalar ile
iletisimini olumsuz yonde etkileyebilir. Obez hastalar tara-
findan ise algilanan ayrimc1 veya damgalayici tutumlar, has-
talarin stres yagamasina, bakim vericilerine giivenmemesine
ve tedaviye uyumsuz olmasina neden olabilir (7,8).

Yogun bakim hemsirelerinin kritik durumdaki hastaya yedi
glin yirmi dort saat bakim vermesi ve diger saglik profesyo-
nellerine kiyasla hastayla daha fazla vakit geciriyor olmasi
nedeniyle kritik durumdaki obez hastalara kars: tutumlari
ve bakimi nasil ele aldiklar1 6nemlidir (9). Yogun bakim
tinitelerinde obez hastalarin bakiminin karmagikhigi ve
hemsgirelerin tutumlar1 hastalarin bakim kalitesini etkile-
yebileceginden hemsirelerin obez hastalara karsi 6n yargi-
lar1 ve bakim davranislarinin degerlendirilmesi 6nemlidir
(9,10). Hemsireler, hekimler ve fizyoterapistler de dahil
olmak tizere farkl disiplinlerde saglik ¢aliganlarinin 6n yar-

gilarini aragtiran arastirmalar saglik profesyonellerinin obez
hastalara kars1 6nyargili oldugunu géstermektedir (11,12).
Ancak yogun bakim hemsirelerinin obez hastalara kars1 6n
yargilari ile bakim davranislar: arasindaki iligkiyi inceleyen
sinirh sayida ¢alisma bulunmaktadir (10,13,14). Ulkemizde
ise yogun bakim hemsirelerinin obez hastalara kars1 tutum-
lar1 ve bakim verme davranslari ile iligkisini inceleyen
herhangi bir ¢alismaya ulagilamamistir. Bu arastirma obez
hastaya bakim veren yogun bakim hemsirelerin 6n yargi
diizeyinin ve bakim davranislari ile iliskisinin belirlenmesi
ile hastalarin kaliteli bakim almast i¢in 6neriler gelistirilme-
sine ve bu konudaki farkindaligin artirilmasina katk: sagla-
yacaktir.

GEREC ve YONTEMLER

Bu arastirma yogun bakim hemsirelerinin obez hastalara
kars1 6n yarg: diizeyini ve bakim verme davranislarini belir-
lemek ve aralarindaki iliskiyi incelemek amaciyla gergekles-
tirilmis, tanimlayicy, kesitsel ve iligki arayici niteliktedir.

Bu arastirma Istanbul ilinde bulunan bir sehir hastanesinin
eriskin yogun bakim {initelerinde Ekim 2022-$ubat 2023
tarihleri arasinda yapildi. Ornekleme lisans mezunu olan,
en az bir yildir yogun bakim tnitesinde calisan, en az bir
glin boyunca obez bir hastaya bakim vermis olan ve arastir-
maya katilmaya goniillit hemsireler dahil edildi. Calismanin
etki buyuklagi 0,23; alfa degeri 0,05 ve gii¢ 0,95 alinarak
minimum Ornek sayis1 206 olarak hesaplandi (15). Yogun
bakim iinitelerinde gorev yapan 469 hemsireden 204’ii aras-
tirmaya katilmaya gondlli oldu.

Aragtirma verileri konu ile ilgili literatiir incelenerek olustu-
rulan tanitici bilgi formu, “Obezite Onyargi Olcegi (GAMS-
27)” ve “Bakim Davranislari-24 Olgegi” kullanilarak
¢evrimici platformda Google Forms’da hazirlanan sorular
araciligiyla toplandi.

Tanitic1 Bilgi Formu: Aragtirmaya dahil olan yogun bakim
hemsirelerinin sosyodemografik ve mesleki ozelliklerini
(yas, cinsiyet, egitim durumu, yogun bakimda caligma siiresi
vb.), obez hasta bakimina iliskin 6zelliklerini (obez hastaya
bakis acilarini ve bakim verirken zorlanma durumlarini vb.)
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ortaya koyan ve aragtirmacilar tarafindan literatiir dogrul-
tusunda olusturulan bir formdur (10,13,14).

Obezite Onyargi Olcegi (GAMS-27): Ercan ve ark. tara-
findan gelistirilen GAMS 27, toplam 27 sorudan olusmak-
ta ve cevaplar 57i likert (kesinlikle katilryorum-kesinlikle
katilmiyorum) olarak yanitlanmaktadir (15). Ol¢ekten en
fazla 135, en az ise 27 puan alinabilmektedir. Olgekten ali-
nan toplam puanin 68,00 puan ve altinda olmas: dnyargisiz
oldugunu, 68,01-84,99 puan aras1 olmasi 6nyargtya egilimli,
85 puan ve ustli olmasi 6nyargili oldugunu gostermekte-
dir. Ol¢ekten sonucuna gore alinan toplam puan diistiikge
kisiler obeziteye karsi onyargisiz, alinan puan yiikseldikce
onyargil diisiinceye sahip seklinde degerlendirilmektedir.
Olgegin cronbach alfa degeri 0,847’dir.

Bakim Davranislari-24 Olgegi: Wolf tarafindan gelistirilen
o6lgek, hemsirelik bakim siirecini degerlendirmek amaciyla
toplam 75 madde olarak gelistirilmistir (16). Wu ve ark.
tarafindan revize edilerek 24 madde ve 4 alt boyut seklinde
diizenlenmistir (17). Kursun ve Kanan tarafindan, élgegin
Tiirkge gegerlik ve giivenirlik ¢aligmasi yapilmistir (18).
Bakim Davraniglar1 Olcegi icerisinde giivence (8 madde),
bilgi-beceri (5 madde), saygili olma (6 madde) ve baglilik
(5 madde) ifadeleriyle 4 alt boyut bulunmakta ve yanitlar
6’11 likert tipi skala (asla - her zaman) ile degerlendirilmistir.
Tim maddelerin puanlar: toplandiktan sonra 24’e béliin-
mesi ile 1-6 arasinda toplam 6l¢ek puans; alt boyutlarda yer
alan maddelerin puanlar1 toplanarak elde edilen puanin
madde sayisina béliinmesi ile 1-6 arasinda alt boyut dlgek
puanlari elde edilmektedir. Alt boyut ve toplam 6lgek puani
artis1 hemsirelerin bakim kalitesi algilama diizeyinin artti-
gin1 gostermektedir. Olgegin cronbach alfa degeri 0.96’dur.

Arastirmanin etik kurul izni Istanbul Basaksehir Cam
ve Sakura Sehir Hastanesi Klinik Arastirmalar Etik
Kurulu'ndan alindi (2022-315). Veriler cevrimici anket
(Google Forms) uygulamasi ile toplandi. Hemsirelere aras-
tirmaya katilip katilmama konusundaki kararin tamamen
kendilerine ait oldugu, anket formuna isim yazmamalari,
bu ¢aligmadan toplanilacak verilerin sadece aragtirma kap-
saminda kullanilacagy, gizliligin saglanacag: belirtildi. Aras-
tirmada kullanilan Ol¢eklerin kullanim izni yazarlardan
alind1.

istatistiksel Analiz

Arastirmada elde edilen veriler SPSS for Windows 26 (IBM
Corp., Armonk, NY, ABD) paket programi kullanilarak ana-
liz edildi. Verilerin normal dagilip dagilmadigini test etmek
i¢in Shapiro-Wilk testi kullanildi. Testin sonucuna gore
parametrik analizler kullanildi. Tanimlayicr istatistiklerde
sayl, yiizde, ortalama, standart sapma ve minimum-maksi-
mum degerleri verildi. Iki grup kargilastirmasinda, student
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t testi, ikiden fazla grup karsilastirmasinda ise tek yonli
varyans analizi (ANOVA) kullanildi. Hemygirelerin obezite
onyarg: diizeyleri ile bakim verme davranislari arasindaki
iligkiyi incelemek i¢in Pearson korelasyon analizleri yapildi.
Testlerin anlamlilik diizeyi p<0,05 olarak kabul edildi.

BULGULAR

Aragtirmada hemsirelerin yas ortalamasi 26,17+2,35 yil
(min-max: 22-37) oldugu, % 65,2’sinin kadin ve beden kiitle
indeksinin 23,40+3,54 kg/m* (min-max: 16,61-35,16) oldu-
gu saptandi. Hemsirelerin %4,9u zayif, %67,2’si normal
kilolu, %22,5’i fazla kilolu ve %5,4’ti obez oldugu saptandu.
Yogun bakim hemsirelerinin %81,6’sinin meslegini severek
yaptig1, %94,1’inin obez hastaya bakim vermekte zorlandig1
ve % 62,7’sinin de obez hastaya bakim vermek istemedigi
gozlendi. Hemgirelerin bakimda en fazla zorlandig: konu-
nun “yatak i¢i pozisyon verme” oldugu belirlendi (Tablo 1).

Aragtirmaya katilan yogun bakim hemsirelerinin obez has-
talara kars1 %59,8’inin 6n yargili, %38,2’sinin ise 6n yargiya
egimli olduklar: tespit edildi (Tablo 2).

Yogun bakim hemgirelerinin Bakim Davranislar1 Olgegi top-
lam puan ortalamasi 5,38+0,56 (min-max: 3-6) idi. Bakim
Davraniglar1 Olgegi alt boyutlar1 incelendiginde en yiiksek
puanin 5,48+0,59 ile “bilgi ve beceri” alt1 boyutu oldugu, en
diisiik puanin ise 5,31+0,62 ile “glivence” alt boyutu oldugu
bulundu. Bakim Davranislar1 Olgegi’nin diger alt alt boyut-
lar1 5,41+0,59 ile “saygili olma” ve 5,32+0,62 ile “baglilik”
bulundu.

Yogun bakim hemsirelerinin obez hastalara karst 6n yargi
diizeyi ile Bakim Davraniglar1 Olcegi toplam puani ve alt
boyut puanlari arasinda istatistiksel olarak anlaml bir iligki
bulunamadi (Tablo 3).

Yogun bakim hemsirelerin tanitici 6zellikleri ile Obezite
Onyargi Olgegi toplam puanlari kargilagtirildiginda, hem-
sirelerin yas: ile obezite 6n yarg: diizeyleri arasinda istatis-
tiksel olarak anlaml ve negatif yonde iliski oldugu bulundu
(p=0,045) (Tablo 4).

TARTISMA

Yogun bakim tinitesindeki obez hastanin bakiminin karma-
siklig1 ve zorlugunun yani sira hemsirelerin obez hastalara
kars1 6n yargilar: da bakimin kalitesini etkileyebilmektedir.
Bu ¢aligmanin yogun bakim hemsirelerinin obez hastalara
kars1 6n yargilar ile bakim davranislar: arasindaki iligkiyi
inceleyen sinirl sayidaki ¢alismadan biri olmasi nedeniyle
literatiire katki saglayacag distiniilmektedir.

Yogun bakim hemygireleri bakim verdikleri obez hastalarin
bakimi ve tedavisinde aktif rol alan ve hastalarin yagam kali-
tesini iyilestirmeye calisan saglik profesyonelleridir. Diin-
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Tablo 1: Caligmaya katilanlarin demografik ve tanimlayici 6zellikler.

Ozellikler

Sonug (n=204)

Yas (Yil£SS, Min.-Mak.) 26,17+2,35 22-37
Beden kiitle indeksi (Kg/m?+SS, Min.-Mak.) 23,40+3,54 16,61-35,16
Yogun bakimda ¢alisma yili (Y11+SS, Min.-Mak.) 2,39+1,88 1-18
Cinsiyet, n (%)

Kadin 133 (65,2)

Erkek 71 (34,8)
Egitim diizeyi, n (%)

Lisans 194 (95,1)

Lisanstistii 10 (4,9)
Calistig1 yogun bakim, n (%)

2. diizey 20 (23,5)

3. diizey 184 (76,5)
Meslegi severek yapma, n (%)

Evet 167 (81,9)

Hayir 37 (18,1)
Obezite konusunda egitim alma, n (%)

Evet 96 (47,1)

Hayir 108 52,9)
Obez hastaya bakim vermek isteme, n (%)

Evet 76 (37’3)

Hayir 128 (62,7)
Obez hasta bakiminda zorlanma, n (%)

Evet 192 (94,1)

Hayir 12 (5,9)
Obez hasta bakiminda zorlandig1 konular, n (%)

Yatak i¢i pozisyon verme 197 (96,6)

Yatak banyosu 178 (87,3)

Mobilize etme 145 (71,1)

Invaziv girigim 144 (70,6)

Psikolojik destek verme 33 (16,2)

n: Katilimer sayisy; Ort: Ortalama; SS: Standart sapma.

Tablo 2: Obezite Onyargi Olgegi (GAMS-27) puan ortalamalar:.

Ozellikler Sonug (n=204)
On yargisiz (68 puan ve alt1) , n (%) 4(2,0)

On yargiya egilimli (68,01-84,99 puan), n (%) 78 (38,2)
On yargili (85 ve iistii puan) , n (%) 122 (59,8)

Toplam Puani (Puan+SS), (Min-Maks) 86,38+8,53 (56-118)

n: Katilimer sayisi, Ort: Ortalama, SS: Standart sapma, Maks: Maksimum,
Min: Minimum.

ya'da ve tilkemizde obez hastalara kars1 var olan 6nyarginin
toplumda oldugu gibi hemsirelerde ve diger saglik profes-
yonellerinde de var oldugu bildirilmektedir (9-14,19). Bu
baglamda ¢aliysmamizda yogun bakim hemsirelerinin biiytik
¢ogunlugunun obez hastalara kars1 6nyargili ve dényargiya
egilimli olmas: literatiir ile benzerlik gostermektedir. Lite-
ratiirde saghik caliganlarinin obeziteye karsi olumlu tutu-

Tablo 3: Obezite Onyargi Olgegi (GAMS-27) ile Bakim
Davranislari-24 Olgegi puanlari arasindaki iliski.

Obezite Onyargi Olgegi
Bakim Davranislari-24 Olgegi (GAMS-27)
r P

Giivence -0,100 0,156
Bilgi ve beceri -0,031 0,655
Saygili olma -0,087 0,218
Baglilik alt boyutu -0,086 0,222
Bakim davraniglar1 6l¢cegi Toplam -0,083 0,240

r: Korelasyon katsayisi

ma sahip oldugunu bildiren ¢alismalar da bulunmaktadir
(20-23). Obeziteye karst olumlu tutum bakimin kalitesini
ve hasta memnuniyetini olumlu yonde etkilerken olumsuz
tutum ve davraniglar ise bakimin kalitesini olumsuz yonde
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Tablo 4: Hemsirelerin Tanitic1 Ozellikleri ile Obezite Onyargi Olgegi toplam puanlarinin kargilastirilmast.

Obezite Onyargi Olgegi (GAMS-27)

Bakim Davranislari-24 Olgegi

Ozellikler
Ort Test degeri Ort+SS Test degeri
r=-0,141 r=-0,100
+ = + +
Yas (Yil£SS) (n=204) 26,17+2,35 p=0,045* 26,17+2,35 p=0,155
r=0,019 r=0,004
. . . 2+ — + bl + bl
Beden kiitle indeksi (kg/m?+SS) (n=204) 23,40+3,54 p=0,784 23,40+3,54 p=0,951
y r=-0,015 r=-0,040
+ = + +
Yogun bakim ¢alisma yili (Yil£SS) (n=204) 2,39+1,88 p=0,829 2,39+1,88 p=0,571
Cinsiyet (%=SS) (n=204)
Kadin 85,93+8,56 t=-1,020 5,37+0,55 t=-0,273
Erkek 87,21+£8,47 p=0,309 5,39+ 0,58 p=0,785
Egitim durumu (%=SS) (n=204)
Lisans 86,47+8,63 t=0,675 5,38+0,56 t=0,582
Lisansiistii 84,60+6,20 p=0,500 5,28+ 0,56 p=0,561
Meslegi severek yapma (%=SS) (n=204)
Evet 86,26+8,69 t=-0,405 5,39+0,55 t=0,639
Hayir 84,89+7,85 p=0,686 5,33+ 0,59 p=0,524
Obezite konusunda egitim alma (%=SS) (n=204)
Evet 86,071£9,01 t=-0,480 5,39+0,53 t=0,199
Hayir 86,65%8,09 p=0,632 5,37+ 0,58 p=0,842
Obez hastaya bakim vermek isteme (%=+SS) (n=204)
Evet 86,21+9,47 t=-0,215 5,44+0,48 t=1,175
Hayir 84,48+7,95 p=0,830 5,34+ 0,60 p=0,241
Obez hasta bakiminda zorlanma (%+SS) (n=204)
Evet 86,38+8,40 t=0,018 5,37+0,57 t=-0,915
Hayir 84,33+10,84 p=0,985 5,52+ 0,39 p=0,361
Obez hastanin cinsiyeti bakimi zorlastirir (%+SS) (n=204)
Evet, kadin ise 86,63+9,56 -~ 5,26+0,64 _
Evet, erkek ise 86,87+7,94 F:g’gi? 5,10+ 0,59 F:é’?:g
Hayir 86,31+8,43 p=0 5,41£0,54 p=0

n: Katilimar sayis; Ort: Ortalama; Ss: Standart sapma; r: Orneklem korelasyon katsayist; t: Regresyon katsayilarinin anlamliligina iligkin t istatistigi,
t degerleri regresyon katsayilarinin standart hatalara béliinmesi ile bulunur; p: Regresyon katsayilarinin anlamhiligina iliskin p olasiligidir; *p<0.05

diizeyinde anlaml1.

etkilemekte ve mortalite ve morbidite artisi ile iliskilendiril-
mektedir (5,8-14). Bu nedenle obez hastalara karsi olumsuz
tutuma sahip olan hemsirelerin bu tutum ve 6nyargilarinin
degistirilebilmesi icin altta yatan faktorlerin degerlendi-
rilmesi gereklidir. Yogun bakim hemsirelerinin obez has-
talara karsi onyargilarinin derinlenmesine incelendigi bir
caligmada bazi hemsirelerin obezitenin bireyin kontrolin-
de oldugu diistincesi ve viicut agirhigindaki artigin bir tiir
irade eksikligi ile iliskilendirildigi vurgulamistir (13,14).
Obeziteye iliskin olumsuz tutum ve diisiinceler, obezitenin
bir se¢im oldugunun disiiniilmesinin yani sira obezitenin
genetik, biyolojik ve ¢evresel etmenlerin dahil oldugu mul-
tifaktoriyel bir durum oldugunun goz ard: edilmesiyle de
artmaktadir (5-8). Bu nedenle optimal bakimi saglamada
yogun bakim hemsirelerinin éncelikle kendi 6nyargilarinin
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farkinda olmalar1 ve obezitenin etiyolojisinde gesitli faktor-
lerin rolii oldugunu bilmeleri gerektigi diistintilmektedir.

Yogun bakim hemsireleri, obez hastalara karsi negatif
inanglar1 ve tutumlara sahip olsa da hastalara egit bakim
saglamaya caligmalidirlar. Bu ¢aligmada obez hastaya bakim
veren hemsirelerin yarisindan fazlasinin bu bakimi iste-
yerek gergeklestirmedigi ve biiylik ¢ogunlugunun bakimi
verirken zorlandig1 gozlendi. Yogun bakim hemsireleri
obez hastaya bakim verirken emosyonel, mental ve fiziksel
zorluklar yasayabilmektedirler (8-14). Bu galismada yogun
bakim hemsirelerinin obez hasta bakiminda sirasiyla pozis-
yon verme, yatak ici banyo, mobilizasyon, invaziv girisimler
ve psikolojik destek verme konusunda zorluk yasadiklarini
ifade ettikleri goriildii. Yogun bakim hemsirelerinin obez
hasta bakimi1 konusundaki deneyimlerini inceleyen ¢alis-
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malarda bu ¢aligmaya benzer gekilde obez hasta bakimin-
da 6zel ekipman eksikligi, pozisyon verme ve mobilizasyon
glicligii gibi fiziksel zorluklarinin yani sira obez hastalara
kars: 6fke, hayal kirikligi gibi duygusal zorluklara bagl ola-
rak da bakim verme konusunda isteksiz olduklarina dikkat
cekilmektedir (9-14). Robstad ve ark. ¢aligmasinda yogun
bakim tinitesinde obez hastalarin bakiminin diger hastalara
kiyasla sadece fiziksel, duygusal olarak farkli olmadig1 ayni
zamanda farkli hemgirelik bakimi yaklagimlarini gerektir-
digi ve obez hasta bakimi konusunda klinik kilavuzlarin,
uygulama standartlarinin, kaynaklarin olmamasi nedeniyle
zorluk yasadiklarini belirtmislerdir (13).

Yogun bakim hemsireleri obez hastalarin bakiminda énem-
li bir role sahiptir. Bakimin en belirgin kanitinin ise bakim
davranislar1 oldugu bilinmektedir (18). Yogun bakim hem-
sirelerinin bilgili, becerili, hastaya giiven veren, ulasilabi-
lir, saygili ve iletisime agik bakim davraniglar1 6zelliklerine
sahip olmasi beklenmektedir. Rostami ve ark. ¢alismasina
benzer sekilde bu ¢alismada da yogun bakim hemsirelerin
bakim davranislar1 algisinin yiiksek oldugu bulundu (24).
Bu ¢alismada hemsirelerin bakim algilar1 her ne kadar yiik-
sek bulunmus olsa da yogun bakim hemsirelerinin bakim
davranislar1 bir¢ok faktérden etkilenebilmektedir. Bu fak-
torler arasinda hemsirenin yagi, Onyargilari, inanglari,
deneyimi, meslegini severek yapmasi ve yetkinligi ile ilgili
oldugu kadar hastanin tanisi, bakim verilen hasta sayisi ve
kurumun o6zellikleri de yer almaktadir (25-27). Bu ¢alis-
mada yogun bakim hemsirelerinin bakim davraniglarinin
Ahmed ve ark. calismasina benzer sekilde hemsirelerin yasi
ile iliskili oldugu bulunurken bakim davranislari ile obezi-
te Oonyargi diizeyleri arasinda istatistiksel olarak anlamli bir
iliski bulunmadi (27). Bu durum 6rneklemimizin ¢ogun-
lugunu olusturan meslegini severek yapan yogun bakim
hemygirelerinin, bakim siirecinde 6nyargilarindan bagimsiz
olarak nitelikli bir hizmet stirdiirme anlayisina sahip oldu-
gunu ve fiziksel anlamda daha zorlayici olan obez hastalarin
bakimini mesleki degerleri géz 6niinde bulundurarak siir-
diirebildigini diisiindiirmektedir.

Calismamizin bulgular1 yorumlanirken bu ¢alismanin tek
merkezli oldugu ve genellenebilirliginin sinirli oldugu goz
6nitinde bulundurulmalidir.

Sonug olarak bu ¢aligmada, yogun bakim hemsirelerinin
neredeyse tamaminin obeziteye kars1 6nyargili veya 6nyar-
giya egilimli oldugu ve bakim davraniglar: algisinin yitksek
oldugu gozlendi. Hemsirelerin profesyonel anlamda bakim
verirken obezite dnyargis1 nedeniyle hasta ayrimi yapmadi-
g1 ve yagin Onyarg diizeyi ve bakim davranislari algisi ile
iliskili bir faktor oldugu belirlendi. Bildigimiz kadariyla bu
caligmanin tilkemizde yogun bakim hemsirelerinin obezite
onyargi diizeyleri ile bakim davranislar1 arasindaki iligkiyi

inceleyen ilk ¢aligma olmasi ¢aligmanin gii¢lii yanini olus-
turmaktadir. Yogun bakim hemsirelerinin kritik durumda-
ki obez hastalarin bakimlarini siirdiiriirken ényargilardan
uzak ve elestirel diistinebilmeleri kaliteli bir bakimi sunabil-
meleri i¢in elzemdir. Gelecekte farkli merkezleri kapsayacak
ve tilke profilini yansitacak ¢alismalarin yiiriitiilmesi hedef-
lenebilir. Obezite Onyargisinin kiiresel bir sorun oldugu
distintldiigiinde prevalans: her gegen giin artmaya devam
eden obezitenin ¢ok yonlii etiyolojisi ve bakimi hakkinda
farkindalig1 artirmaya yonelik egitim programlarinin plan-
lanmasinin yararli olacag: diisiiniilmektedir.

Tesekkiir

Tiim yogun bakim hemsirelerine tesekkiirler.
Yazarlarin Makaleye Katki Beyan1

Yazarlar esit katkilara sahiptir.
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Yazarlar, bu makalenin yazarlig1 ve/veya yayinlanmasi ile ilgili
olarak herhangi bir ¢ikar catismasi beyan etmemistir. *Yazi1 daha
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ABSTRACT

Aim: The aim of this study was to investigate the body composition and dietary habits of patients with Rheumatoid Arthritis (RA) and
to compare them with healthy controls.

Material and Methods: 64 participants (RA n=32 and mean age: 55.2+1.5 years; Healthy Group n=32 and mean age: 54.5+1.5 years)
were included in the study. Body compositions (body mass index, body fat ratio, skeletal muscle mass, skeletal muscle mass index)
were evaluated with the body analysis system device (Polosmart PSC12 Prolife) and dietary habits (meat/fish consumption, legumes
consumption, egg consumption, milk/dairy product consumption and liquid consumption) were evaluated with questions created by
the researchers. In the comparison of independent group differences, the Independent Samples T Test was used when the parametric test
assumptions were met, and the Mann Whitney U test was used when the parametric test assumptions were not met..

Results: When comparing body compositions, there was a significant difference in skeletal muscle mass (p=0.001) and skeletal muscle
mass index (p=0.002) in favor of the healthy group; but body mass index and body fat ratios were similar (p>0.05). When comparing the
dietary habits, milk/dairy product (p=0.008), meat/fish (p=0.001), legumes (p=0.001) and liquid (p=0.046) consumptions were higher
in healthy group; but egg consumption was similar (p>0.05)

Conclusion: The patients with RA had less muscle mass, lower skeletal muscle mass index scores, and worse nutritional levels compared
to healthy controls. In the light of these results, we recommend that patients with RA receive support from professional centers regulating
dietary habits, as well as exercise methods that increase muscle mass.

Keywords: Rheumatoid arthritis, Body composition, Dietary habits

Romatoid Artrit’li Bireylerin Viicut Kompozisyonlarinin ve Beslenme
Aligkanliklarinin Incelenmesi: Karsilastirmali Bir Calisma

0z
Amag: Bu ¢alismanin amact Romatoid Artrit’li (RA) bireylerin viicut kompozisyonlarini ve beslenme aliskanliklarini aragtirmak ve
saglikl bireylerle karsilagtirmaktir.

Gereg ve Yontemler: Caligmaya 64 birey (RA n: 32 ve ort. yas: 55,18+1,52 yil; Sagliklt Grup n: 32 ve ort. yas: 54,50+1,54 yil) dahil
edildi. Viicut kompozisyonlar: (viicut kiitle indeksi, viicut yag orani, iskelet kasi kiitlesi, iskelet kas kiitlesi indeksi) viicut analiz sistemi
cihazi (Polosmart PSC12 Prolife) ile, beslenme aligkanliklar: (et/balik titketimi, kurubaklagil tiiketimi, yumurta titkketimi, stit/siit tirtinii
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Bulgular: Viicut kompozisyonlar: karsilagtirildiginda, iskelet kasi kiitlesi (p=0,001) ve iskelet kas kiitlesi indeksinde (p=0,002)
saglikli grup lehine anlamli bir fark vardy; fakat viicut kiitle indeksi ve viicut yag oranlar1 benzerdi (p>0,05). Beslenme aliskanliklar1
karsilastirildiginda; siit/stt triini (p=0,008), et-balik (p=0,001), kurubaklagil (p=0,008) ve siv1 titkketimleri (p=0,046) saglikli grupta

daha yiiksekti, ancak yumurta tiiketimleri benzer idi (p>0,05).

Sonug: RAl1 hastalarin saglikli kontrollere kiyasla, kas kiitlesi daha az ve iskelet kas kiitlesi indeks skorlar1 daha disiik ve beslenme
diizeyleri daha koétil idi. Bu sonuglar 1s1ginda, RAT1 bireylerin kas kiitlesini artirict egzersiz yontemlerinin yani sira beslenme
aligkanliklarini diizenleyen profesyonel merkezlerden destek almasini 6nermekteyiz.

Anahtar Sozciikler: Romatoid artrit, Viicut kompozisyonu, Beslenme aliskanliklar

INTRODUCTION

Rheumatoid arthritis (RA), a systemic, chronic and autoim-
mune disease, results in functional disability due to chronic
synovium inflammation and deformity of the joints (1,2).
RA has a very high prevalence of up to 1% worldwide (3,4).

Joint involvement, functional deficiencies and comorbidi-
ties (cardiovascular disease risk, pulmonary involvement)
caused by the disease, alters body composition in patients
with RA (5-9). The main determinant in the formation of
these changes is systemic inflammation. However, sever-
al other factors such as malnutrition, physical disability,
comorbidities, corticosteroids and bDMARDs may also
cause changes in the body composition of patients with RA
(10,11).

Studies show that body fat and fat-free mass ratios and dis-
tribution are basic data for health. Having low fat-free mass
and excess body fat for the general population are consid-
ered predictors of poor health (12). Loss of lean muscle mass
is very important for health. Because even a 5% loss of lean
muscle mass can have very serious consequences (changes
morbidity and energy metabolism, altered, and increased
susceptibility to infections and loss of muscle strength).

The mean loss of lean muscle mass in patients with RA
ranges from 13% to 15% (13). In addition, although the
weight of patients with RA does not change after the disease
compared to the pre-disease, there is a loss of lean muscle
mass and an increase in body fat mass in the progressive
process. Loss of muscle mass and excessive fat at constant
body weight, called as rheumatoid cachexia, was observed
in two-thirds of patients with long-standing RA (14,15).
Low lean muscle mass can lead to disabilities and metabolic
abnormalities. An increase in fat mass may predispose to
hypertension, diabetes, cardiovascular disease risk and obe-
sity (16). Studies in the literature emphasized that patients
with RA have a negative body composition compared to the
healthy population (8,17,18).

The nutritional status of individuals is very critical to main-
tain the existing reserves in the body and to ensure the con-
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tinuity of physiological activities (19). Nutritional status is
an important component of disease activity in RA because
of the beneficial effects of nutrients on inflammation and
immunity (19,20).

Chronic diseases can lead to nutritional deficiencies and
this is associated with worsening of vital and functional sta-
tus. Chronic inflammation causes an increase in metabol-
ic index and nutritional requirements and decreases food
intake (19). Nutritional quality of patients with RA is lower
than that of the healthy population (19,20). Poor nutritional
quality increases the symptoms of the disease and creates
functional disability (21,22).

A better understanding of the changes in body composition
and nutritional status of patients with RA is key because of
many potential effects, such as functional impairment and
cardiometabolic risk (16,19,21,22). The aim of this study
was to investigate the body composition and dietary habits
of RA and to compare them with healthy controls.

MATERIALS and METHODS

In this study, which was planned as a case-control study, the
dietary habits and body compositions of patients with RA
were evaluated by comparing them with the healthy group.
The dates determining the recruitment periods were Janu-
ary 2023- April 2023.

32 RA patients followed by Pamukkale University Rheu-
matology Clinic and diagnosed with RA by same rheuma-
tologist according to classification criteria of 2010 EULAR/
American College of Rheumatology (23) and 32 healthy
individuals were included in the study.

Inclusion criteria: RA Group: having been diagnosed with
RA, age 18 years and above, women gender, not using
alcohol and smoking, volunteer to participate in the study.
Healthy Group: age 18 years and above, women gender, not
using alcohol and smoking, volunteer to participate in the
study.

Exclusion criteria: RA Group: The presence of another dis-
ease (neurological, orthopedic and/or cardiopulmonary),
concurrent autoimmune or inflammatory disease, serious
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psychiatric conditions, malignancy, surgical history in the
past year, being pregnant. Healthy Group: The presence of
a disease (neurological, orthopedic, cardiopulmonary, auto-
immune/ inflammatory disease, serious psychiatric condi-
tions, malignancy), surgical history in the past year, being
pregnant.

The ethical suitability of this study, which was carried out
with Helsinki Declaration Principles, was approved by Eth-
ics Committee of Pamukkale University at the board meet-
ing dated 11.29.2022 and numbered 17. All participants
were informed about the study and an informed consent
form was signed by all of them.

After recording demographic data, body compositions
(body mass index, body fat ratio, skeletal muscle mass,
skeletal muscle mass index) were evaluated with the body
analysis system device (Polosmart PSC12 Prolife) and die-
tary habits were evaluated with questions created by the
researchers. Data were collected by the same researcher in a
single session, approximately 20-25 minutes, using face-to-
face interview technique.

Body Compositions: Body composition analyzes (body mass
index, fat-free mass, body fat ratio) were measured with a
Body Analysis System device (Polosmart PSC12 Prolife) in
barefoot and without any metal on the participant. Skele-
tal muscle mass was calculated with Body Analysis System
Device and the formula is skeletal muscle mass: body fat-
free mass * 0.566). Skeletal muscle mass index was found by
dividing the skeletal muscle mass obtained from this formu-
la by the square of the height (24).

Dietary Habits: Dietary habits of the participants were eval-
uated with questions created by the researchers with ref-
erence to “The Mini-Nutritional Assessment” (25). These
questions consist of meat/fish consumption (weekly-por-
tion), legumes consumption (weekly-portion), egg con-
sumption (weekly-piece), milk/dairy product consumption
(daily-portion) and liquid consumption (daily-liter).

Statistical Analysis

As a result of the power analysis based on the skeletal mus-
cle mass index parameter in the reference study (26), it
was found that 32 subjects for each group must have been
enrolled to have 80% power with 95% confidence level
(d:0.636). The IBM SPSS Statistics for Windows, Version
22,0 (Armonk, NY) package program was used for data
analysis. Continuous variables were expressed as mean +
standard deviation and categorical variables as numbers and
percentages. The conformity of the data to the normal dis-
tribution was examined with the Kolmogorov Smirnov test.

In the comparison of independent group differences, the
Independent Samples T Test was used when the parametric
test assumptions were met, and the Mann Whitney U test
was used when the parametric test assumptions were not
met. Statistical significance value was accepted as p<0.05.

RESULTS

The study was first started with 77 individuals. Five RA
patients did not want to participate. Seven RA patients had
another autoimmune or inflammatory disease. One healty
individual had a surgery six months ago. Consequently, the
study was completed with a total of 32 RA patients (mean
age: 55.2+1.5 years) and 32 healthy controls (mean age:
54.5+1.5 years).

Data on demographic were given in Table 1. The mean dis-
ease duration of patients with RA was 14.3+7.7 years. There
was no difference between the groups in terms of demo-
graphic data (p>0.05) (except body weights) (Table 1).

When comparing body compositions, there was a signifi-
cant difference in skeletal muscle mass (p=0.001) and skel-
etal muscle mass index (p=0.002) in favor of the healthy
group; but body mass index and body fat ratios were similar
(p>0.05) (Table 2).

When comparing the dietary habits, milk/dairy product
(p=0.008), meat/fish (p=0.001), legumes (p=0.001) and lig-
uid (p=0.046) consumptions were higher in healthy group;
but egg consumption was similar (p>0.05) (Table 3).

DISCUSSION

In this study, the patients with RA had lower skeletal muscle
mass and skeletal muscle mass index than healthy controls.
Also, the patients with RA consumed less meat/fish, leg-
umes, milk-dairy products and liquids compared to healthy
controls, and therefore their nutritional status was insuffi-
cient.

Patients with RA have lower fat-free mass and higher fat
mass compared to healthy individuals, causing the abnor-
mal body composition conditions (16). In the literature,
there are many studies showing that the skeletal muscle
mass of patients with RA decreases, whereas the fat mass
does not change or increases compared to healthy controls
(13,26-28).

Many case control studies in the literature were reported
that fat-free mass index decreased and fat mass increased
in RA than in healthy controls (8,29-32). In addition, the
results were the same in studies whose sample consisted
only of women with RA and compared with healthy ones
(18,26,33-35).
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Table 1: Demographic data of the participants.
Variables RA (n=32) Healthy Group (n=32) P
Age (years)* 55.18+8.64 54.50+8.71 0.752**
57 (37-78) 49 (31-66)
Height (m)* 158.84+4.10 161.50£5.41 0.093***
159.50 (150-166) 162 (152-173)
Body weight (kg)* 66.29+12.96 72.94+10.88 0.030**
69.12 (37.10-98) 74.35 (53.20-102)
Body Mass Index (kg/m?)* 26.67+5.69 28.01+4.30 0.291**
27.70 (13.59-40.30) 26.75 (20.80-37.60)
Vitamin D Level* 22.02+8.85 24.30+4.94 0.221**
22.90 (10.10-40.30) 26.30 (12.66-33.04)
Duration of Disease (years)* 14.34+7.69
12.50 (1-30)
Educational Level, n(%)
Primary- Secondary School 29 (90.6) 9(28.1)
High School 1(3.1) 9(28.1)
University 1(3.1) 6 (18.8)
Master/PhD 1(3.1) 8 (25)
Marital Status, n(%)
Married 1(3.1) 5(15.6)
Single/Widow 31 (96.9) 27 (84.4)
* Meanz+Standard deviation, Median (Minimum-Maximum), **Independent Samples T Test, *** Mann Whitney U Test,
Table 2: Comparison of the participants in terms of body composition.
Variables RA (n=32) Healthy Group (n=32) P
Body Mass Index* 26.67+5.69 28.0124.30 0.291*
(kg/m?) 27.70 (13.59-40.30) 26.75 (20.80-37.60)
Body Fat Ratio* 35.84+8.50 36.65+5.21 0.645**
(%) 38.95 (16.40-48.20) 35.80 (27.90-45)
Skeletal Muscle Mass* 22.77+3.82 26.50+3.11 0.001**
(kg) 24.10 (12.50-27.30) 26.85 (21.01-32.40)
Skeletal Muscle Mass Index* 8.94+1.63 10.09+1.09 0.002**
(Skeletal Muscle Mass /m?) 9.55 (4.50-11.50) 9.84 (8.20-12)
*MeantStandard deviation, Median (Minimum-Maximum), **Independent Samples T Test
Table 3: Comparison of the participants in terms of dietary habits.
Variables* RA (n=32) Healthy Group (n=32) P
Meat/Fish Consumption* 1.75+0.87 2.93+0.91 0.001***
(weekly-portion) 2 (0-4) 3(1-5)
Legumes Consumption* 2.00+0.76 2.78+0.87 0.001*+**
(weekly-portion) 2 (1-3) 3 (1-6)
Egg Consumption* 4.53£2.61 5.31%1.76 0.166**
(weekly-piece) 4 (1-4) 5(1-10)
Milk/Dairy Product Consumption* 1.65+0.87 2.25+0.80 0.008***
(daily-portion) 2(0-3) 2(1-3)
Liquid Consumption* 1.85+0.89 2.75+0.85 0.046***
(daily-liter) 2 (1-5) 3 (2-5)

*MeanzStandard deviation, Median (Minimum-Maximum), **Independent Samples T Test, *** Mann Whitney U Test,
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One of the results of this study, in line with the literature, is
that women with RA had lower skeletal muscle mass index
and skeletal muscle mass compared to healthy controls.
Body mass index and body fat ratio between the groups
were similar. This may explain the fact that the body mass
indexes of RA patients in the study were not much higher
than the normal limits, so the body fat ratios were not high-
er than the healthy controls. In addition, the fact that wom-
en with RA are not very old may be another reason why
there was no difference in fat ratio between the two groups.

Many factors are involved in the process of muscle mass
loss, and nutrition is one of the most important and modifi-
able factors (36-38). Diet and nutrient intake are among the
important components of disease activity in RA (39). Study
reports were emphasized that inadequate nutrient intake
and dietary habits were poorer in RA than healthy controls
(40-42).

Helliwell et al. noted malnutrition in 26% of patients with
RA. Transferrin, retinol-binding protein, serum albu-
min, folic acid, zinc, thyroxine-binding prealbumin were
important six biochemical determinants. Malnourished
RA had severe disease activity than other RA patients (43).
Gomez-Vaquero et al. showed that patients with RA have
poor nutritional status with impaired ratios in BMI, fat-
free mass, and fat mass relative to the control population
of the same age and sex (19). Tanski et al. found that 36.7%
of patients with RA were at risk of malnutrition and 6.1%
were malnourished. In addition, malnutrition was report-
ed to be associated with cognitive impairment and severity
of frailty syndrome (44). In the study of Berube et al., in
which they examined the nutritional status of patients with
RA using the Healthy Eating Index (HEI)-2010, 34.5% of
the participants scored badly. They also found that many of
the participants did not adhere to the recommended various
nutrient intakes (21).

Bekar et al. emphasized that women with RA received less
energy, protein and calcium and consumed less dairy prod-
ucts compared to healthy controls, but the difference was
not significant (45). In the study of Doubek et al., 32.4%
of women with RA were at risk of malnutrition and 1.4%
of women were malnourished. In addition, according to
BMI, 76% of the participants were overweight or obese, an
increase in body fat percentage was found in 98.7% and a
decrease in percentage of fat-free mass was found in 95.7%
(46). Hejazi et al. found that intake of energy and certain
micronutrients in women with RA was significantly lower
than the recommended values (47).

Niksolat et al. reported that 92.1% of the elderly with RA
had malnutrition, while 33.3% of the young people with RA
had malnutrition (48).

Another result of this study is that the consumption of
meat/fish, legumes, milk/dairy products and liquids in
women with RA is lower than in the healthy control group.
We think that it is important to investigate the causes of this
nutritional deficiency (socio-economic status, loss of appe-
tite, weakness, psychosocial reasons, etc.) and to support the
patients because of this deficiency.

The strength of this study is that both body compositions
and dietary habits of RA patients are examined in the same
study and compared with healthy controls. The limitation of
this study is that nutrition is questioned only in terms of the
foods consumed and other factors that may affect nutrition
(socio-economic status, loss of appetite, weakness, psycho-
social reasons, following a special diet program or having
any allergic reaction etc.) are not questioned. In future stud-
ies, we suggest that the factors that may affect nutrition were
considered from a multidimensional perspective and that
physical fitness should be included in the evaluation along
with body composition. High consumption of olive oil and
vegetables, known as the Mediterranean diet, may suppress
disease activity in RA patients (49). Sala-Climent et al. stat-
ed that the Mediterranean diet without red meat, gluten and
cow’s milk may be anti-inflammatory and may be effective
in improving chronic pain, stress and depression symptoms
(50). In future studies, examining the effects of the Medi-
terranean diet, which can be applied to patients with diag-
nosed RA, on disease activity and inflammatory biomarkers
may provide useful information.

Patients with RA had less muscle mass, lower skeletal muscle
mass index scores, and worse nutritional levels compared to
healthy controls. In the light of these results, in the light of
these results, we recommend that patients with RA receive
support from professional centers regulating dietary habits,
as well as exercise methods that increase muscle mass.
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ABSTRACT

Aim: This study aims to investigate the prevalence of overweight and obesity among municipal bus drivers in Istanbul province and
explore the intricate relationships between weight status, physical activity levels, stress perception, emotional eating tendencies, and
dietary patterns within this occupational group.

Material and Methods: A cross-sectional study was conducted with the participation of 380 bus drivers. Data were collected through
face-to-face interviews using a data collection tool consisting of an information form, the International Physical Activity Questionnaire
Short Form (IPAQ-SF), the Perceived Stress Scale (PSS), the Emotional Eating Scale (EES), and 24-hour Dietary Recall.

Results: The findings revealed that 85.8% of the participants were overweight (52.6%) or with obesity (33.2%). The mean PSS score
was 25.8+6.7, and the mean EES score was 29.3+10.8. The participants exhibited low physical activity levels (96.1%), with a mean
of 246.2+165.4, signifying inactivity. Weak positive correlations were found between PSS and ESS scores. Dietary analysis showed a
moderate energy intake of 1674.4+429.5 kcal. Individual variability in energy intake and nutrient consumption patterns was evident.
Conclusion: The high prevalence of overweight and obesity among municipal bus drivers highlights the importance of targeted
interventions for improved lifestyle and reduced health risks in this occupational group.

Keywords: Overweight and obesity, Bus drivers, Physical activity, Emotional eating, Diet

Agirlik Onemlidir: Belediye Otobiis Soforlerinde Fazla Kilo ve Obezite Prevalansi
ile Fiziksel Aktivite, Stres, Duygusal Yeme ve Diyet Iligskisinin Incelenmesi

0z
Amag: Bu ¢alisma, Istanbul ili Belediye otobiis soférleri arasindaki fazla kiloluluk ve obezite prevalansini aragtirmay: amaglamakta
olup, bu meslek grubu i¢inde agirlik durumu, fiziksel aktivite seviyeleri, stres algisi, duygusal yeme egilimleri ve beslenme aligkanliklari
arasindaki iliskileri kesfetmeyi hedeflemektedir.
Gereg ve Yontemler: Kesitsel tipteki bu ¢aligma, 380 otobiis sofériiniin katilimiyla gerceklestirilmistir. Veriler yiiz yiize goriismeler
yoluyla toplanmis olup, veri toplama araci olarak bir bilgi formu, Uluslararas: Fiziksel Aktivite Anketi Kisa Formu (IPAQ-SF), Algilanan
Stres Olgegi (PSS), Duygusal Yeme Olcegi (EES) ve 24 saatlik geriye doniik besin tiiketim kayd: kullanilmistir.
Bulgular: Katilimcilarin %85.8'inin fazla kilolu (%52.6) veya obez (%33.2) oldugu saptanmigtir. Ortalama PSS skoru 25.8+6.7 ve
ortalama EES skoru 29.3£10.8 olarak bulunmugtur. Katilimcilar disiik fiziksel aktivite seviyeleri sergilemislerdir (%96.1) ve ortalama
aktivite diizeyi 246.2+165.4 olarak belirlenmistir. PSS ve EES skorlar1 arasinda zayif pozitif korelasyonlar bulunmugtur. Beslenme analizi,
ortalama enerji aliminin 1674.4+429.5 kkal oldugunu gostermistir. Enerji alim1 ve besin tiiketimi modellerinde bireysel degiskenliklerin
belirgin oldugu tespit edilmistir.
Sonug: Istanbul ili Belediye otobiis soforleri arasinda fazla kilo ve obezitenin yayginligi, bu meslek grubunda yagam tarzinin iyilestirilmesi
ve saglik risklerinin azaltilmast i¢in hedefe yonelik miidahalelerin 6nemini vurgulamaktadir.
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Weight and Health Among Municipal Bus Drivers

INTRODUCTION

The rise of overweight and obesity as crucial public health
concerns, attributed to the modern sedentary lifestyle and
poor dietary choices, carries extensive implications for
individual health, societal well-being, and economic bur-
dens, ultimately amplifying the risk of chronic diseases and
reducing the overall quality of life. Among the professions
susceptible to these health challenges, transportation per-
sonnel, such as bus drivers, stand as a pivotal yet under-
studied group, confronting a unique interplay of factors
that may impact their weight status. In this context, the
present study delves into the prevalence of overweight and
obesity among municipal bus drivers in Istanbul province,
examining the intricate relationships between weight status,
physical activity levels, stress perception, emotional eating
tendencies, and dietary patterns.

Positioned as a prominent European megacity, Istanbul
exemplifies urban sprawl and a burgeoning population. In
such cities, effective public transportation is vital to ease
infrastructure strain and reduce traffic congestion. Istan-
bul’s daily life relies on its vast public transport network
that serves millions. However, rapid urbanization has led to
intricate traffic issues, marked by congestion and logistical
challenges (1). Navigating this system, especially for munic-
ipal bus drivers, demands continuous time and resource
management, highlighting the demanding and stressful
nature of their job.

The alarming surge in overweight and obesity rates is a
multifaceted issue requiring targeted investigation across
diverse populations. As frontline workers responsible for
the safe and efficient operation of municipal public trans-
port, bus drivers are exposed to prolonged periods of sed-
entary activity, characterized by extended periods of sitting
while operating vehicles (1). This sedentary nature of their
occupation may predispose them to physical inactivity, a
primary contributor to weight gain and associated health
complications (2). Bus drivers also face daily challeng-
es related to nutrition habits, characterized by prolonged
meal intervals and frequent consumption of calorie-dense
but nutritionally poor foods (3). Despite these drivers’ crit-
ical role in urban mobility, their health status, particularly
regarding weight-related concerns, remains inadequately
examined.

Moreover, the connection between psychological well-be-
ing and eating behaviors has garnered increasing attention
within the context of obesity research. Stress, a prevalent
aspect of modern lifestyles, can profoundly influence eating
behaviors, potentially leading to emotional eating patterns

(4).

The bus driving profession, with its inherent stressors such
as traffic congestion and time constraints, may engender
heightened stress perception among drivers, thereby influ-
encing their dietary choices. This juncture between emo-
tional well-being, stress perception, and dietary behavior
is an essential yet often overlooked facet in studying over-
weight and obesity.

The primary aim of this study is to comprehensively assess
the prevalence of overweight and obesity among munic-
ipal bus drivers and to elucidate the intricate associations
between weight status, physical activity levels, stress per-
ception, emotional eating tendencies, and dietary intake.
By probing these interwoven elements, this research seeks
to enhance our understanding of the multifaceted determi-
nants of overweight and obesity within a specific occupa-
tional group.

MATERIAL and METHODS

The study was conducted cross-sectionally between April
and July 2023 after obtaining written permission from
Istanbul Electric, Tram and Tunnel Administration (Istan-
bul Elektrik Tramvay ve Tiinel; IETT) Directory General.
Ethical approval was obtained from the Istanbul Okan Uni-
versity Ethics Committee (Date: 12.04.2023; Number: 165-
10) in accordance with the Helsinki Declaration.

The universe of the study is 5460 bus divers that were
actively working at IETT for the time of the study. The min-
imum sample size was determined as 359 for a confidence
level of 95% and a margin of error of 5%. Informed consent
was obtained from the drivers by giving information about
the purpose of the research and ethical issues before partic-
ipation. The study’s participation criteria required current
employment in IETT as a municipal bus driver and vol-
untary engagement. A total of 380 bus drivers participated
on a voluntary basis to complete the study. Data collection
occurred over a three-month period after obtaining approv-
al from the ethics committee. The face-to-face method of
data collection ensured the inclusion of all participants,
eliminating exclusions based on incomplete information or
related reasons.

The data collection tool consists of an information form, the
International Physical Activity Questionnaire Short Form
(IPAQ-SF), the Perceived Stress Scale (PSS), the Emotion-
al Eating Scale (EES), and lastly, 24-hour Dietary Recall,
respectively.

Information Form

This part has questions related to anthropometric (weight
and height) and sociodemographic information such as age,
education and income level, and professional experience.
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International Physical Activity Questionnaire Short
Form (IPAQ-SF)

Developed collaboratively by an international consortium
of researchers, the IPAQ Short Form has demonstrated util-
ity in large-scale studies. Its concise format and standard-
ized scoring provide insights into the population’s physical
activity patterns (5). It was adapted into Turkish in 2010 by
Saglam et al. (6). The questionnaire (short form) is based
on evaluating physical activities of at least 10 minutes in the
past seven days in terms of frequency, duration (in minutes),
and intensity, and calculating the expended MET (Metabol-
ic Equivalent of Task) value. 1 MET indicates the amount
of oxygen a person uses while resting (3.5 ml O /kg/min).
The questionnaire consists of four sections: vigorous phys-
ical activities, moderate-intensity physical activities, and
walking. According to the IPAQ questionnaire, individuals
expend 8.0 MET in “vigorous physical activities,” 4.0 MET
in “moderate-intensity physical activities,” and 3.3 MET in
“walking.” In the calculation, MET values from the relevant
activity category are multiplied by minutes and frequency
(days) to obtain the total MET score. The multiplied values
are then summed to achieve the overall physical activity val-
ue. A MET score below 600 is considered inactive, between
600-1500 is minimally active, and above 1500 is active.

Perceived Stress Scale (PSS)

Developed by Cohen et al. in 1983, and its Turkish validi-
ty and reliability adaptation was conducted by Eskin et al.
in 2013 (7, 8). The PSS, comprising a total of 14 items, is
designed to measure the extent to which an individual per-
ceives certain situations as stressful. Participants assess each
item on a 5-point Likert scale ranging from “Never [0]” to
“Very Often [4].” Seven of the items containing positive
expressions are reverse-scored. The scale comprises two
factors: perceived insufficient self-efficacy (ISE) and stress/
discomfort (SD). An increase in scores indicates an elevated
level of perceived stress in the individual. For the Turkish
version of the PSS, Cronbach’s alpha values for the total
scale and its two factors, ISE and SD, were calculated as
0.84, 0.81, and 0.76, respectively. In this study, the obtained
alpha values were 0.79, 0.78, and 0.79 for the same scale and
factors, respectively.

Emotional Eating Scale (EES)

Developed by Dogan et al. as a self-report measurement to
assess emotional eating levels in adults (9). The scale con-
sists of 14 items and utilizes a five-point Likert scale ranging
from “not convenient at all [1]” to “completely convenient
[5]”. Higher scores indicate higher emotional eating levels.
The original scale demonstrated a Cronbach’s alpha value
of 0.94, while this study yielded a value of 0.93.
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24-hour Dietary Recall

This method gathers comprehensive food and beverage
consumption information within a specific day. This struc-
tured interview captures detailed data about all consumed
items, including possible dietary supplements, over the past
24 hours, often from midnight to midnight the previous day
(10).

Statistical Analysis

Data presentation involved the utilization of frequency, per-
centage, mean, standard deviation, median, quartiles, min-
imum, and maximum values. Skewness and kurtosis values
were examined on a scale of (-1.00 to +1.00) to assess nor-
mal distribution. Accordingly, for a non-parametric test,
independent samples t-test, one-way analysis of variance
(ANOVA), and LSD post hoc analyses were employed for
normally distributed data. Mann Whitney U and Kruskal
Wallis H tests were employed for data that did not exhibit
a normal distribution. The subsequent analysis employed
Dunn’s test. Relationship test employed by Spearman corre-
lation. For comparing categorical variables, Fisher’s Exact,
Likelihood Ratio, and Pearson’s Chi-Square tests were uti-
lized. Results were interpreted at a 95% confidence level.

RESULTS

According to the anthropometric and sociodemographic
findings of the participants, 98.7% of the participants were
male, 55.5% were between the ages of 40 and 49, 87.6% were
married, and 51.1% had an income equal to their expenses,
57.1% had 5-14 years of driving experience, 71.3% worked
more than 45 hours per week. It was determined that 85.8%
were overweight or with obesity (52.6%; 33.2%, respective-
ly), and 96.1% were inactive (Table 1).

The average age was determined to be 43.316.7 years,
with an average weight of 88.4+13.3 kg, average height
of 175.5+6.3 cm, and mean BMI value of 28.7+4.0 kg/m?
The mean perceived stress scale score for participants was
determined to be 25.8+6.7, while the mean emotional eating
scores were found to be 29.3+£10.8. Additionally, the mean
MET scores were observed to be 246.2+165.4 (Table 2).

When comparing the perception of stress/discomfort and
emotional eating scores based on participants’ character-
istics, it was observed that individuals with higher income
had statistically higher scores (p=0.042) in terms of stress/
discomfort perception compared to those with lower and
moderate incomes. Furthermore, individuals with less
than five years of experience in driving had lower scores
(p<0.001) in stress/discomfort perception compared to
those with five years or more. It was also determined that
drivers between the ages of 50 and 67 had statistically low-
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Table 1: Participants’ sociodemographic and anthropometric
characteristics and physical activity levels.

Variables* Findings (n=380)
Gender

Male 375 (98.7)

Female 5(1.3)
Age Groups

23-39 108 (28.4)

40-49 211 (55.5)

50-67 61 (16.1)
Marital Status

Married 333 (87.6)

Single 47 (12.4)
Income Status

Income less than expenses 128 (33.7)

Income equals expenses 194 (51.1)

Income more than expenses 58 (15.3)
Seniority

Under 5 years 74 (19.5)

Between 5-14 years 217 (57.1)

15 years and above 89 (23.4)
Working time per week

45 hours or less 109 (28.7)

Over 45 hours 271 (71.3)
BMI Groups

Underweight (<18.5 kg/m?) 2(0.5)

Normal (18.5 - 25 kg/m?) 52 (13.7)

Overweight (25 - 30 kg/m?) 200 (52.6)

Obesity (>30 kg/m?) 126 (33.2)
MET Classifications

Inactive (<600) 365 (96.1)

Minimally active (600-1500) 15(3.9)

*Data are shown as n (%); BMI: Body Mass Index; MET: Metabolic
Equivalent of Task.

Table 2: Participants’ age, anthropometrics, and scores from
scales.

Variables* Findings (n=380)

Age 43.346.7 (23.0-67.0)
Weight (kg) 88.4+13.3 (46.0-149.0)
Height (cm) 175.546.3 (162.0-198.0)
BMI (kg/m?) 28.7+4.0 (14.9-48.1)

PSS General 25.8+6.7 (0.0-43.0)

EES General 29.3+10.8 (14.0-69.0)
Total MET 246.2+165.4 (51.4-1358.9)

*Data are shown as meanztstandard deviation (minimum-maximum);
BMI: Body Mass Index; MET: Metabolic Equivalent of Task; PSS:
Perceived Stress Scale; EES: Emotional Eating Scale.

er emotional eating scores compared to those between the
ages of 23 and 39 (p=0.016). However, no statistically signif-
icant differences were found when comparing the perceived
stress and self-efficacy scores based on participants’ charac-
teristics (p>0.05) (Table 3).

No significant differences were observed in the distribu-
tions of participants according to gender, age groups, mari-
tal status, income status, years of driving experience, weekly
working hours groups, and BMI groups based on the MET
score classifications of their physical activity levels (p>0.05)
(Table 4).

Positive weak-level relationships were found between par-
ticipants’ perception of stress/discomfort and their general
stress level and emotional eating scores (p<0.001; p=0.004,
respectively). Participants’ emotional eating levels increase
or decrease in the same direction as the stress/discomfort
and overall perceived stress scores (Table 5).

The analysis of dietary parameters among municipal bus
drivers revealed diverse consumption patterns. The mean
energy intake was 1674.4+429.5 kcal, and carbohydrate
intake was 235.4+56.2 g, with carbohydrates constitut-
ing 0.57 of total energy intake. Protein intake averaged
61.4+18.5 g, comprising 0.15 of total energy intake. Fat
intake averaged 55.8+22.6 g, contributing to 0.29 of total
energy intake. The intake of saturated fat was 16.7+7.4 g,
monounsaturated fat was 21.5£9.9 g, polyunsaturated fat
was 13.946.8 g, and dietary fiber intake averaged 18.8+5.4
g (Table 6).

DISCUSSION

The stark finding that 85.8% of municipal bus drivers are
classified as overweight (52.6%) or with obesity (33.2%) calls
immediate attention. This elevated prevalence underscores
the pressing need for tailored interventions to improve this
occupational group’s health and well-being. The consist-
ently high rate of overweight and obesity among bus driv-
ers echoes the broader trend of increasing weight-related
concerns worldwide. A study consisting of 111 Italian bus
drivers finds that 58.6% of them are overweight (47.8%) or
with obesity (10.8%) (11). Another study, retrospectively
collecting data from medical records in Poland, states that
62.6% of truck and bus drivers were found overweight or
with obesity. Of these drivers with BMI higher than 25 kg/
m?, 47.9% have concomitant hypertension and 54% hyper-
glycemia. This finding highlights the occupational tenden-
cies to chronic diseases (12). With the participation of 527
bus drivers, a study conducted in Ghana found that 35.3%
of them are overweight and 19% with obesity, in terms of
BMI (13). Another study conducted with 103 bus drivers in
Brazil stated that 26.3% had abdominal obesity with a mean
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Table 3: Comparison of participant characteristics based on their scores from the scales.
Variables ISE* SD* PSS** EES**
Gender
Male (n=375) 15.645.2 10.2+4.3 27 (23 - 30) 28 (22 - 35)
Female (n=>5) 18.245.5 7.843.1 28 (22.5 - 28.5) 28 (18.5 - 35)
t/z -1.119, 1.239, -0.119 -0.416
p 0.264 0.216 0.905 0.677
Age Groups
23-39, (n=108) 15.2+4.8 10.5+£3.9 26.5 (23 - 30) 29 (24 - 36)
40-49, (n=211) 15.8+5.3 10.2+4.6 27 (22 - 30) 28 (21 - 35)
50-67_(n=61) 15.845.5 9.4+4.1 27 (23 - 28) 24 (21 - 31)
F/y2 0.510, 1.284, 1452, 8.241
p 0.601 0.278 0.484 0.016
Post-hoc a>c
Marital Status
Married (n=333) 15.6+5.1 10.3t4.4 27 (23 - 30) 28 (21 - 34)
Single (n=47) 16.2+5.7 9.1+4 27 (23 -29) 28 (25 - 36)
t/z -0.818, -1.859, -0.570 -0.772
p 0.414 0.064 0.569 0.440
Income Status
Income less than expenses (n=128) 16.4+5.2 9.9+4.1 27 (23 - 30) 27.5 (23 - 35)
Income equals expenses, (n=194) 15.4+5.2 10.0+4.2 27 (22 -29) 28 (21 - 34)
Income more than expenses_(n=58) 14.8+4.9 11.5+5.0 28 (22 - 31) 28 (21 - 34)
F/x2 2.239, 3.197, 2.334 0372,
P 0.108 0.042 0.311 0.830
Post-hoc c>a, b
Seniority
Under 5 years (n=74) 16.345.2 8.5+3.4 27 (21 - 29) 27 (22 - 32.3)
Between 5-14 years (n=217) 15.5+5.1 10.6+4.3 26 (23 - 30) 29 (23 - 35.5)
15 years and above (n=89) 15.8+5.1 10.7+4.9 28 (22 - 30) 25 (18 - 35)
F/y2 0.926, 7.293, 2.504 5.937
P 0.397 0.001 0.286 0.051
Post-hoc c>a
Working time per week
45 hours or less (n=109) 16.0+4.7 10.0+4.1 27 (23 -29) 29 (23 - 35.5)
Over 45 hours (n=271) 15.5+5.4 10.3+4.4 27 (23 - 30) 27 (21 - 34)
t/z 0.893, -0.564, -0.356 -1.551
p 0.373 0.573 0.721 0.121
BMI Groups
Underweight (<18.5 kg/m?) (n=2) 20.0£2.8 9.5+2.1 29.5(26-.) 28 (27 -)
Normal (18.5 - 25 kg/m?) (n=52) 15.6+4.6 10.1+£4.0 26 (22.3-29.8) 28 (21.3 - 41.5)
Overweight (25 - 30 kg/m?) (n=200) 15.9+4.9 10.0+£4.3 27 (23 -29) 28 (23 - 34)
Obesity (>30 kg/m?) (n=126) 15.3+£5.7 10.5+4.6 27 (22 - 30.3) 27 (20 - 35)
F/x2 0.847, 0.278, 1.204 1.364
p 0.469 0.841 0.752 0.714
MET Classifications
Inactive (<600) (n=365) 15.7+5.1 10.2+4.3 27 (23 - 30) 28 (22 - 35)
Minimally active (600-1500) (n=15) 14.6+6.4 8.7+£3.7 26 (15 -28) 23 (19 - 33)
t/z 0.645, 1.384, -1.389 -1.330
p 0.529 0.167 0.165 0.184

*: Data are shown as mean+standard deviation; **: Data are shown as Median (25" percentile - 75" percentile) ISE: Insufficient self-efficacy; SD: Stress/
Discomfort; PSS: Perceived Stress Scale; EES: Emotional Eating Scale; t: Independent samples t-test value; z: Mann Whitney U test value; F: one-way

ANOVA test value; x2: Kruskal Wallis H test value.
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Table 4: Comparison of participants’ MET score classifications based on characteristics.

Variables* Inactive (n=365) Minimally active (n=15) P
Gender
Male (n=375) 360 (98.6) 15 (100.0) 1,000
Female (n=5) 5(1.4) 0 (0.0) :
Age Groups
23-39 (n=108) 102 (27.9) 6 (40.0)
40-49 (n=211) 206 (56.4) 5(33.3) 0.203,
50-67 (n=61) 57 (15.6) 4(26.7)
Marital Status
Married (n=333) 319 (87.4) 14 (93.3) 0.705
Single (n=47) 46 (12.6) 1(6.7) :
Income Status
Income less than expenses (n=128) 125 (34.2) 3 (20.0)
Income equals expenses (n=194) 186 (51.0) 8 (53.3) 0.330,
Income more than expenses (n=58) 54 (14.8) 4(26.7)
Seniority
Under 5 years (n=74) 71 (19.5) 3 (20.0)
Between 5-14 years (n=217) 211 (57.8) 6 (40.0) 0.299,
15 years and above (n=89) 83 (22.7) 6 (40.0)
Working time per week
45 hours or less (n=109) 107 (29.3) 2(13.3) 0.249
Over 45 hours (n=271) 258 (30.7) 13 (86.7) :
BMI Groups
Underweight (<18.5 kg/m?) (n=2) 2(0.5) 0 (0.0)
Normal (18.5 - 25 kg/m?) (n=52) 49 (13.4) 3 (20.0) 0.855
Overweight (25 - 30 kg/m?) (n=200) 192 (52.6) 8(53.3) b
Obesity (>30 kg/m?) (n=126) 122 (33.4) 4(26.7)

*Data are shown as n (%); a: Fisher Exact test; b: Likelihood Ratio; ¢: Pearson chi-square test.

Table 5: The relationship between participants™ perceived stress
levels and emotional eating.

Emotional Eating

r p
Inadequate Self-Efficacy -0.059 0.255
Stress/Discomfort 0.281 <0.001
Perceived Stress 0.148 0.004

r: Spearman correlation.

BMI of 28+4 kg/m? (14). The situation worsens in the Unit-
ed States of America (USA); 91.1% of the bus drivers are
found to be overweight or with obesity, with a mean BMI
of 34.618.7 kg/m?* (15). Another study in Minnesota, USA,
shows similar findings, 87% of included public transit work-
ers had excess body weight, with a mean BMI of 32.3+7.3
kg/m? (2). These higher rates could be regarding both a sed-

Table 6: Participants’ energy and macronutrient intakes.

Intakes* Findings

Energy (kcal) 1674.4+429.5 (638.1-3541.5)
Carbohydrate (g) 235.4+56.2 (127.5-525.3)
Carbohydrate (%) 0.6+0.1 (0.3-0.8)

Protein (g) 61.4+18.5 (20.0-137.1)

Protein (%) 0.2+0.0 (0.1-0.3)

Fat (g) 55.8422.6 (7.0-148.6)
Fat (%) 0.3+0.1 (0.1-0.5)
SFA (g) 16.7+7.4 (1.8-48.9)
MUFA (g) 21.549.9 (2.2-65.3)
PUFA (g) 13.946.8 (1.1-37.0)
Dietary Fiber (g) 18.8+5.4 (7.7-37.6)

*Data are shown as meantstandard deviation (minimum-maximum);
SFA: Saturated Fatty Acids; MUFA: Monounsaturated Fatty Acids;
PUFA: Polyunsaturated Fatty Acids.
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entary lifestyle and a Western-type diet. From these results,
we can conclude that excess body weight among bus drivers
is a solid problem globally.

The sedentary nature of their profession, characterized by
prolonged periods of sitting while operating vehicles, is a
salient contributor to this heightened prevalence. The scar-
city of physical activity, as evidenced by the low mean MET
scores (246.2+165.4; below 600 considered inactive), com-
pounds the health risks associated with their weight status.
These results align with previous studies emphasizing the
influence of sedentary behavior and low physical activity on
the development of overweight and obesity, reinforcing the
urgency of targeted interventions for bus drivers (16-18).

The substantial proportion (96.1%) of municipal bus drivers
categorized as “inactive” underscores the formidable chal-
lenge of promoting physical activity within this profession.
Although this finding is salient, considering 71.3% of the
drivers work more than 45 hours per week and the nature
of their occupation requires sitting, it seems unfortunately
fated for public transport bus drivers. The documented link
between extended sitting durations and health risks high-
lights the necessity for initiatives to foster physical activity
during and outside work hours (19, 20).

The analysis of stress perception and emotional eating
among municipal bus drivers unveiled a subtle but note-
worthy connection between these psychological and die-
tary aspects. However, the PSS and EES scores registered
within the moderate or low range, a weak positive corre-
lation between them implies that slightly higher stress lev-
els may relate to elevated emotional eating tendencies. This
finding aligns with established literature that links stress
with increased emotional eating, suggesting that stress can
prompt individuals to turn to calorie-dense foods for sol-
ace (21, 22). Despite this relationship’s modest nature, rec-
ognizing stress’s influence on dietary behaviors remains
crucial. Even when stress and emotional eating scores are
moderately or lowly distributed on average, they can collec-
tively impact eating habits.

Consequently, proactive stress management strategies
tailored to the unique demands of municipal bus drivers’
roles are warranted, as they can contribute to healthier cop-
ing mechanisms and counteract potential adverse effects
of stress on psychological and dietary well-being. Though
subtle, the weak correlation underscores these variables’
interwoven nature. Future research might explore the
underlying mechanisms facilitating this relationship, offer-
ing insights into drivers’ perceptions of stress and its dietary
implications. Addressing the intricate dynamics of stress
and dietary behaviors through tailored interventions can
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substantially contribute to the overall well-being of munic-
ipal bus drivers.

The dietary findings provide a comprehensive view of partic-
ipants’ consumption patterns, shedding light on their ener-
gy and macronutrient intake. The revealed values of energy,
carbohydrates, proteins, and fats in absolute quantities and
as percentages of total energy intake offer insights into their
dietary habits and potential implications for health and
well-being. The mean energy intake of 1674.4 kcal indicates
a moderate level of energy consumption among municipal
bus drivers. However, the wide range from 638.1 kcal to
3541.5 kcal highlights substantial individual variability in
energy intake. Even though the mean energy intake level
seems low, it contradicts the elevated prevalence levels of
excess body weight among drivers. It is essential to consider
that these findings rely on drivers’ own statements and may
be biased when interpreting these results.

Carbohydrates constitute a significant portion of the drivers’
diet, with a mean intake of 235.4 grams. This value, coupled
with the mean carbohydrate percentage of 0.57, reflects the
prominence of carbohydrates in their daily energy intake.
Although this carbohydrate intake aligns with daily recom-
mended ranges, it may be influenced by convenience food
choices, which are often rich in easily accessible carbohy-
drates. This aspect warrants further investigation to deter-
mine the quality and sources of carbohydrates consumed
and their potential impact on drivers” health and well-being.

The mean protein intake of 61.4 grams and the mean pro-
tein percentage of 0.15 contribute substantially to daily die-
tary intake. This intake aligns with recommendations for
protein consumption to support muscle maintenance and
overall health. This dietary pattern could affect drivers’ sati-
ety and overall nutrient balance. Further analysis is required
to ascertain the sources of protein and their nutritional val-
ue within their diet.

The mean fat intake of 55.8 grams and the mean fat per-
centage of 0.29 underscores the role of fats in their dietary
regimen. However, the distribution of fat quality, particu-
larly saturated fats, is a pivotal consideration for health
outcomes. The mean intake of saturated fat at 16.7 grams
warrants attention, as high consumption of saturated fats
is associated with adverse cardiovascular effects, especial-
ly when considering the overweight and obesity ratios
among the participants. Such wide variation, ranging from
1.8 grams to 48.9 grams, signifies disparate dietary prac-
tices among the drivers. Promoting healthier fat choices
and reducing saturated fat intake could be instrumental in
improving their dietary quality.



Weight and Health Among Municipal Bus Drivers

The dietary findings highlight the need for targeted inter-
ventions that address the quality and composition of
municipal bus drivers’ diets. While moderate energy intake
suggests overall adequacy, attention to macronutrient dis-
tribution and the sources of carbohydrates, proteins, and
fats is crucial. Strategies aimed at promoting balanced and
nutrient-dense meals while reducing the consumption of
convenience foods high in saturated fats and refined carbo-
hydrates could significantly improve their dietary patterns.
Additionally, considering the diverse range of energy intake
observed, tailored interventions that cater to individual die-
tary needs and preferences are essential. Future research
endeavors could delve deeper into the sources of nutrients,
dietary behaviors, and the drivers’ perspectives on their die-
tary choices. Qualitative investigations could provide valua-
ble insights into the factors influencing their food selection
and uncover barriers and facilitators to adopting healthier
eating habits. Moreover, integrating dietary education and
nutritional guidance within their workplace environment
could facilitate meaningful changes in dietary behaviors and
contribute to their overall health and well-being.

In Conclusion, this study underscores the urgent need for
targeted interventions addressing the high prevalence of
overweight and obesity among municipal bus drivers. Their
profession’s sedentary nature and low physical activity levels
contribute to their weight-related concerns. The interplay
between stress perception and emotional eating tenden-
cies highlights the importance of psychological well-being
in dietary behaviors. Diverse dietary consumption patterns
reveal opportunities for improving nutrient quality. Tai-
lored strategies, aimed at promoting physical activity, stress
management, and healthier dietary choices are crucial to
enhancing the health and well-being of municipal bus driv-
ers. Municipality officials can organize workshops or educa-
tion initiatives to promote a healthy lifestyle for bus drivers.
By addressing these multifaceted determinants, researchers
and stakeholders can work towards improving this specific
occupational group’s health outcomes and quality of life.

This study possesses inherent limitations; for instance, the
reliance on self-reported data from bus drivers might intro-
duce response bias. Furthermore, the cross-sectional nature
of the study precludes the establishment of causal relation-
ships. Subsequent research endeavors are warranted to
delve deeper into this subject, particularly within distinct
occupational cohorts.
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