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Eurcpean 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” (Tiirk Diyab Obez) Zonguldak Biilent
Ecevit Universitesi Obezite ve Diyabet Uygulama ve Arastirma Merkezi'nin
bilimsel yayim organidir. lgili alanlardaki ulusal ve uluslararasi tiim kurum
ve kisilere basil1 ve elektronik olarak ticretsiz ulasmay1 hedefleyen hakemli
bir dergidir. Dergi yilda ti¢ kez olmak tizere Nisan, Agustos, Aralik aylarinda
yayimlanir. Derginin yayim dili Tiirk¢e ve Ingilizcedir. Dergi acik erisim
saglama politikasini benimsemistir.

Derginin amaci Tirkiye'de ve yurtdisinda obezite ve diyabet hastaliklari
alaninda yapilan nitelikli aragtirma ¢alismalarini ulusal ve uluslararasi bilim
ortamina sunarak duyurmak, paylasmak ve siirekli bir egitim platformu
olusturarak bilimsel ve sosyal iletisimin gelismesine katkida bulunmaktir.

Dergide bu amaglar dogrultusunda 6zgiin aragtirmalar, olgu sunumlari,
derlemeler, kisa bilgi makalesi, editére mektup, biyografi yazilar1 ve makale
bicimine getirilen toplant: bildirileri yayimlanir. Kongre, sempozyum, elekt-
ronik ortamda sunulmus bildiriler veya 6n ¢alismalar, bu durumun belirtil-
mesi kosuluyla yayimlanabilir.

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

Tim yazilar 6nce editér ve yardimcr editorler tarafindan 6n degerlendir-
meye alnir. Daha sonra degerlendirilmesi i¢in derginin bilimsel danisma
kurulu iiyelerine gonderilir. Yayimlanmak tizere dergiye iletilen tiim maka-
lelerde hakem degerlendirmesine bagvurulur. Gerekli durumlarda diizelt-
meler yapilabilir. Yazarlardan bazi sorularin yanitlanmasi ve eksiklerin
tamamlanmasi istenebilir. Dergide yayimlanmasina karar verilen yazilar
sayfa diizenlenmesi siirecine alinir. Bu agamada yazilar tiim bilgilerin dogru-
lugu icin ayrintili kontrol ve denetimden gegirilir. Yazilar yayim 6ncesi son
sekline getirilerek yazarlarin kontroliine ve onayina sunulur.

BiLIMSEL SORUMLULUK

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede
belirtilen yazarlarin ¢aligmaya belirli bir oranda katkisinin olmasi gereklidir.
Yazarlarin isim siralamasi ortak verilen bir karar olmahdir. Yazarlar, yazar
siralamasini yaymn hakki devir formunda imzali olarak belirtmek zorun-
dadir. Yazarlarin tiimiintin ismi, yazinin baghginin altindaki boliimde yer
almalidir. Yazarlik i¢in yeterli 6lgiitleri kargilamayan ancak ¢aligmaya katkist
olan tiim bireyler “Tesekkiir” kisminda siralanabilir.

ETiK SORUMLULUK

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

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

o “Hayvan” ogesi ile ilgili yapilan deneysel ¢alismalarda ise yazarlarin,
makalenin Gere¢ ve Yontemler bolimiinde Guide for the Care and Use
of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri
dogrultusunda hayvan haklarin1 koruduklarini ve ¢alismanin yapildig:
kurumdaki hayvan deneyleri etik kuruldan onay aldiklarini bildirmeleri
gereklidir.

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

o Eger makalede daha once yayimlanmis alint1 yazi, tablo, resim vs. var
ise yazarlar; yayin hakki sahibi ve yazarlarindan yazil izin almak, ayrica
bunu makalede belirtmek zorundadir.

v

o Eger makalede dogrudan ya da dolayl: ticari baglanti veya ¢aligma icin
maddi destekte bulunan kurum varsa yazarlar; kaynak sayfasinda, kulla-
nilan ticari tiriin, ilag, ilag firmasi vb. ile ticari hi¢bir iliskinin olmadigini
ya da varsa nasil bir iliski oldugunu bildirmek zorundadir.

« Editérler ve yayimci, reklam amaciyla dergide yayinlanan ticari iiriinlerin
ozellikleri ve agiklamalar1 konusunda sorumluluk kabul etmemektedir.

Hastalar ve ¢alismaya katilanlarin gizlilik ve mahremiyeti:

o Ozellikle hastanin ads, adinin kisaltilmasi, hasta protokol numaralari ve
kayit numarasi kullanilmamalidir.

» Hasta onay1 ve/veya gozlere iliskin 6zel bir bulgu olmadikga fotograflarda
gozler maskelenmeli ve hastanin taninmayacagi sekle getirilmelidir.

« Tanimlayic bilgiler, bilimsel amaglar agisindan ¢ok gerekli olmadikga ve
hasta (ya da anne-baba, ya da vasisi) yazili ‘Bilgilendirilmis Onam’ verme-
dikge basilmazlar. ‘Bilgilendirilmis Onam’ alindig1 makalede belirtilmeli-
dir.

EDITORLER, YAZARLAR VE HAKEMLER iLE iLISKiLER

Dergiye gonderilen yazilarin, dergi yazim kurallarina gére hazirlanmis ve
eksiksiz olarak sayfa diizenlemesine hazir duruma getirilmis olmas: gerekir.
Yayim kurulu, yazim kurallarina uymayan yazilar iade etmek, diizeltiimek
tizere yazara gondermek ya da sekil agisindan yeniden diizeltmek yetkisine
sahiptir. Yayim kurulu tarafindan diizeltme istenen makalelere, yazar tara-
findan hakemlere verilen yanitlar igeren ayr1 bir yazi eklenmelidir.

Editor ve dil editorleri, yazim dili, imla diizeltmeleri ve kaynaklarin yazim
kurallarma 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 hakk: sahibinden ve yazarlarindan
yazili izin almak, ayrica bunu makalede belirtmek zorundadir.

Dergiye gonderilen yazilar, korleme danismanlik (peer-review) sistemine
gore yazarlarin isimleri metinden ¢ikartilarak editorler kurulu tarafindan
hakemlere gonderilir. Yazarlara da, yazinin hangi hakemlere gonderildigi ile
ilgili bilgi verilmez. Editor, makalelerle ilgili bilgileri (makalenin alinmasz,
icerigi gozden gecirme stireci, hakemlerin elestirileri ya da varilan sonug-
lar) yazarlar ya da hakemler disinda kimseyle paylasmaz. Hakemler ve yayin
kurulu tyeleri topluma agik bir sekilde makaleleri tartisamazlar. Yazarlar
alt1 hafta icinde makalelerinin yayimlanmas: konusunda bilgilendirilir.

Hakemler yazilar: inceledikten sonra, degerlendirmelerini editore gonderir.
Yazarin ve editoriin izni olmadan hakemlerin degerlendirmeleri basilamaz
ve agiklanamaz. Hakemlerin kimliginin gizli kalmasina 6zen gosterilir. Bazi
durumlarda editoriin karariyla, ilgili hakemlerin makaleye ait yorumlar:
ayni makaleyi yorumlayan diger hakemlere gonderilerek, hakemlerin bu
stirecte aydinlatilmasi saglanabilir.

BILIMSEL MAKALE CESITLERI

Ozgiin Arastirma: Klinik, laboratuvar, epidemiyolojik ve her tiirlii deneysel
caligmalar yayimlanabillir. Ozgiin aragtirma makaleleri asagidaki béliimler-
den olugmalidir; Oz (Tiirkge ve Ingilizce), giris, gereg ve yontem, bulgular,
tartigma, tesekkiir, kaynaklar. Tartiyma bélimiini takiben tesekkiir boli-
miinde “gikar gatigmas1” olup olmadigina dair bilgi verilmelidir.

Derleme: Diyabet ve Obezite hastaliklar1 alanindaki giincel konulardan
olusan derlemeler, dogrudan veya davet edilen yazarlar tarafindan yazilabi-
lir. Derleme makaleleri agagidaki bolimlerden olusmalidir;

Oz (Tiirkge ve Ingilizce), metin, kaynaklar.

Olgu Sunumu: Diyabet ve Obezite hastaliklari alaninda nadir goriilen,
tan1 ve tedavisinde yenilik ve farkliliklar gosteren, tedavisi tamamlanmus ve
takibi yapilmis olgulara yer verilir. Olgu sunumlar1 agagidaki boliimlerden
olusmalidir;

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

Yazilar ¢ift aralikls, 12 punto ve sola hizalanmis olarak, “Times New Roman”
karakteri veya “Arial” yaz1 karakterlerinde kullanilarak yazilmalidir. Sayfa
kenarlarinda 2,5 cm bosluk birakilmali ve sayfa numaralar1 her sayfanin
sag alt kosesine yerlestirilmelidir. Kapak sayfasina numara yazilmamalidir.
Makaleler “Uluslararas: Tip Dergileri Editorleri Kurulu” tarafindan belir-
lenen: Biyomedikal Dergilere Génderilen Makalelerin Uymasi Gereken
Standartlar’a (http://www.icmje.org) uygun olmalidir. Ozgiin arastirma
yazilar1 ve derlemeler cift aralikli olarak en fazla 15 sayfa, olgu sunumlari
ise 5 sayfay1 (6z, kaynaklar, tablo ve sekiller hari¢) 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 bashgini (Tiirke-Ingilizce), yazarlarin isimlerini, galistiklary
kurumlari, yazigmalarin yapilacagi yazarin adini, agik adresini, telefon ve
faks numaralarini, e-posta adresini, ayrica 40 karakteri gegmeyen bir kisa
bashg: icermelidir. Yazi daha 6nce bilimsel bir toplantida sunulmus ise
toplanti ady, tarihi ve yeri belirtilerek yazilmalidir.

OZ VE ANAHTAR SOZCUKLER

Makalelerde Tiirkge ve Ingilizce 6z (abstract) olmalidir. Oz, 250 sdzciigii
agmamali, makaleyi yansitacak nitelikte olmali, 6nemli sonuglar vermeli
ve bunlarin ¢ok kisa yorumu yapilmalidir. Oz'de agiklanmayan kisaltmalar
kullanilmamals, kaynak gdsterilmemelidir. Ozgiin aragtirma makalelerinde
Tiirkge ve Ingilizce 6z'ler béliimlii olmali ve asagidaki gibi yapilandirilma-
Lidir;

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

Olgu sunumlarinda ise; amag, olgu(lar), sonug(lar) béliimlerini igeren yapi-
landirilmig 6z bulunmalidir.

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

GIRIS

Bu boliimde, aragtirmanin neden yapildig: sorularina yanit verilmeli, konu
ile ilgili gegmis literatiir degerlendirilmelidir.

GEREC VE YONTEMLER

Calismada kullanilan gere¢ tanimlanmali ve uygulanan yontem ayrintili
bi¢imde anlatilmalidir. Kisaltmalar metinde, tablolarda, resim ve sekillerde
ilk gectigi yerde agiklanmalidir. Eger bir marka belirtiliyorsa iiretici firma-
nin ad1 (sehir, iilke) verilmelidir.

BULGULAR

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

TARTISMA

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

TESEKKUR YAZISI

Makalenin sonunda ve kaynaklardan 6nce, varsa aragtirmaya veya makale-
nin hazirlanmasina katkida bulunanlara “tesekkiir” yazilabilir. Bu bélimde
kisisel, teknik ve gere¢ yardimi gibi nedenlerle yapilacak tesekkiir ifadeleri
yer alir.

Her tiirlii ¢ikar ¢atigmasi, finansal destek, bagis ve diger editoryal (istatis-

tik analiz, Ingilizce/Tiirkce degerlendirme) ve/veya teknik yardim var ise
metnin sonunda sunulmalidir.

KAYNAKLAR

Kaynaklar makalede gegis sirasina gore numaralandirilmali, numaralar:
metinde ciimlenin sonunda parantez iginde belirtilmelidir ve metin igeri-
sinde aldig1 numaraya gore kaynak listesinde gosterilmelidir. Kaynak listesi
ayr1 bir sayfada olmalidir. Kaynak listesinde “ve ark.” (et al.) kisaltmasi kulla-
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nilmamali, biitiin yazarlarin isimleri belirtilmelidir. Metin i¢inde kaynak
verirken, yazar sayis1 iki veya daha az ise tiim yazarlar yazilmaly, ikiden fazla
ise ilk yazar ad1 yazilarak “ve ark.” (et al.) kisaltmas1 kullanilmalidir. Kaynak-
larin 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 kisaltilmig
bigimde verilir. Dergi isimlerinin kisaltmalar1 i¢in Index Medicus’da dizin-
lenen 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 tizere “baskida” olan makaleler,
kaynaklarda gosterilebilir.

KAYNAKLARIN YAZIMI iCIN ORNEKLER
Dergiler:

Yazar ad(lar)1, makale adi, dergi ad1 (“IndexMedicus” ta verilen listeye gore
kisaltilmalidir), yil, cilt numarass, ilk ve son sayfa numarasi.

Giugliano D, Ceriollo A, Paolisso G. Oxidative stress and diabetic vascular
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:

Boliimiin yazarlarinin ad(lar)s, kitabin adi, kaginci baski oldugu, yayimlan-
dig1 yer, yayinevi, yil.

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

Kitap boliimii:

Igili béliim yazar ad(lar)sy, ilgili boliim ady, editdr(ler), kitabin adi, yayimlan-
dig1 yer, yaymevi, yil, ilk ve son sayfa numarasi.

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

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 ayri bir
sayfada olacak sekilde ve ¢ift aralikli olarak yazilmalidir. Makale igindeki
gecis sirasina gore numaralandirlmali ve kisa-6z bir basghk tagimalidir.
Metin igerisinde de yerleri belirtilmelidir. Tablo baglg: tablonun tstiinde,
tablo agiklamalari ve kisaltmalar altta yer almalidir. Tablolar metin igindeki
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

Sozcugiin ilk gectigi yerde parantez i¢inde verilir ve tiim metin boyunca ayni
kisaltma kullanilir.

FOTOGRAF VE SEKILLER, ALTYAZILARI

Resim, sekiller, elektronik fotograflar, radyograflar, goriintiileri ve taranmug
goriintiiler “,jpeg” ya da “tiff” formatinda, piksel boyutu en az 800x600 ve
1000 dpi ¢oziiniirlitkte kaydedilmeli ve gevrimigi olarak gonderilmelidir.
Histolojik kesit ve sitoloji fotograflarinda biiyiitme ve boyama teknigi belir-
tilmelidir. Resim ve sekiller metinde gegis sirasina gore numaralandirilma-
lidir. Metin igerisinde de yerleri belirtilmelidir. Resim ve sekil alt yazilar
makalenin sonunda ayr1 bir sayfada verilmelidir. Resim ve sekil alt yazilar
kisa ve agiklayici olmali, metni tekrar etmemelidir. Resim veya sekillerde
kullanilan sayi1, sembol ve harflerin anlami agik bir sekilde belirtilmelidir.
Zorunlu olmadikga resim {izerinde yazi yazilmasindan kaginilmalidir.

BASVURU VE YAYIN HAKKI DEVIR YAZISI

Yazilar yalnizca derginin ¢evrimici makale degerlendirme sistemi tizerinden
kabul edilmektedir (https://dergipark.org.tr/tr/pub/tudod) Yazi ile birlikte,
tiim yazarlarin imzali onayini iceren yaym hakki devir formu dergiye kayde-
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dilmelidir. Yazinin tiim yazarlar tarafindan okundugu, onaylandig ve oriji-
nal bir ¢alisma trint oldugu ifade edilmeli ve yazar isimlerinin yaninda
imzalar1 bulunmalidir. Herhangi bir yazar, kurum ya da kurulus ile ¢ikar
catigmas1 olmadigr belirtilmeli ve bunun igin “International College of
Medical Journal Editors Form for the Disclosure of Conflict of Interest”e
gore hazirlanmis olan “Cikar Catigmas1 Formu” doldurulmali ve gonderil-
melidir.

Kabul edilen makalenin yaymn haklari “Tirkiye Diyabet ve Obezite
Dergisi”Yayin Kuruluna devredilmelidir. Yaym hakki makalenin basim,
¢ogaltim ve dagitim haklarini igermektedir. Yazarlar, “Tiirkiye Diyabet ve
Obezite Dergisi”Yayin Kurulunun yayimn hakki sahibi oldugunu ve yayinin
kaynagini belirtmek kosuluyla bu makaleyi ticretsiz olarak internet ortamina
acabilir. Bu durumda dergideki orjinal makaleye internet sitesinde gevrimici
bir baglanti yaratilmali ve baglanti noktasinda su ifade yer almalidir: “Oriji-
nal makale turkjod.beun.edu.tr adresinde yer almaktadir.” Dergide basilan
titm makaleler yayin hakki ile korunmaktadir. Basilmis olan hig bir materyal
“Turkiye Diyabet ve Obezite Dergisi” Yayin Kurulunun yazili izni olmadan,
herhangi bir sekilde bagka bir yerde yayimlanamaz. “Tiirkiye Diyabet ve
Obezite Dergisi” Yayin Kurulu bu dergide yayinlanan bilgilerden olusabile-
cek yanlighk, eksiklik ve hak iddialari ile ilgili olarak yasal sorumluluk kabul
etmez. Dergide yayimlanan makaleler i¢in yazarlara ve hakemlere herhangi
bir ticret 6denmemektedir.

YAZARLAR ICIN SON KONTROL LISTESI

Makalenizi “Tirkiye Diyabet ve Obezite Dergisi”ne géndermeden 6nce
lutfen bu bolimdeki maddelerle karsilagtirarak eksik olmadigindan emin
olunuz.

Gozlemsel ¢alismalar icin STROBE kontrol listesi (https://www.equator-
network.org/wp-content/uploads/2021/04/STROBE-Turkish-translation.
pdf) dikkate alinmalidir.

Yayin politikamiz, inceleme makalesi i¢in PRISMA kontrol listesini (https://
www.equator-network.org/wp-content/uploads/2018/09/PRISMA-ScR-
Fillable-Checklist-1.pdf) ve vaka raporu igin CARE kontrol listesini (https://
staticl.squarespace.com/static/5db7b349364{f063a6c58ab8/t/5db7bf175f86
9e5812fd4293/1572323098501/CARE-checklist-English-2013.pdf)  6neril-
mektedir.

« Editore bagvuru mektubu

o Cikar catigmasi formu

« Kapak sayfasi, makalenin Tiirkce ve Ingilizce bagligy, kisa baglik
« Makalenin metni

« Oz (Tiirkge ve Ingilizce)

« Kaynaklar (Ayri sayfada)

« Tablolar ve grafikler

o Resimler ve sekiller

YAYIN POLITIKASI ve ETIK KURALLAR

Ag¢ik Erisim Politikas1

Bu dergi, aragtirmay halka iicretsiz olarak sunmanin daha biiyiik bir kiiresel
bilgi aligverisini destekledigi ilkesine dayanarak icerigine aninda agik erigim
saglar.

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

Makale isleme Ucretleri

Zonguldak Biilent Ecevit Universitesi, Tiirkiye Diyabet ve Obezite Dergisi-
nin yayin maliyetlerini destekledigi igin, makale isleme ticreti ve dergideki
diger yayn ticretleri yazarlar igin icretsizdir.

Telif hakk: uyaris1

Yazarlarin telif haklar: vardir, ancak makalelerinde yayinciya 6zel lisans
haklar: vardir.

VI

Yazarlar su haklara sahiptir:

® Son kullanici lisansini ve bu dergideki kaydin siiriimiine DOI baglantisini
igerdigi siirece makalelerini “Kisisel Kullanim haklarina™ gére paylagin.

® Fikri miilkiyet haklarini koruyun (arastirma verileri dahil).
® Yaymlanan ¢aligma igin uygun atif ve itibar.

* Ticari kullanim yapma ve yetkilendirme hakkini igerir.

** Kisisel kullanim haklar1

Yazarlar makalelerini tamamen veya kismen bilimsel, ticari olmayan amag-
larla kullanabilirler:

® Yazarin siif 6gretiminde bir yazar tarafindan kullanilmas: (kopya, kagit
veya elektronik dagitimi dahil)

® Kopyalarin (e-posta yoluyla dahil) bilinen aragtirma meslektaslarina kisi-
sel kullanimlari igin dagitilmasi (ancak Ticari Kullanim igin degil)

Bir tez veya teze dahil etme (ticari olarak yayinlanmamas: sartiyla)
Yazarin eserlerinin sonraki bir derlemesinde kullanin

Makaleyi kitap uzunluguna genisletme

Diger tiirev ¢alismalarin hazirlanmasi (ancak Ticari Kullanim igin degil)

Bagka caligmalarda boliimlerin veya alintilarin kullanilmasi veya yeniden
kullanilmasi

Telif Hakk: Bildirimi

Tiirkiye Diyabet ve Obezite Dergisi yazar (lar) kisitlama olmaksizin telif
hakkin: verir. Dergi ayrica yazar (lar) m yaym haklarin kisitlama olmaksi-
zin korumasina izin verir.

Giczlilik Bildirimi

Bu dergi sitesine girilen isimler ve e-posta adresleri, yalnizca bu derginin
belirtilen amaglar1 igin kullanilacaktir ve bagka herhangi bir amag i¢in veya
bagka bir tarafa sunulmayacaktir.

Akran Degerlendirmesi Politikas:

Genel bilgi

Yazarlardan ve hakemlerden makalelerini ve raporlarini Dergipark (https://
dergipark.org.tr/tr/pub/tudod) ¢evrimigi sistemimiz araciligiyla gonder-
melerini istiyoruz. Bu sistemin kullanimina yardimer olacak ¢evrimigi bir

yardim kilavuzu ve herhangi bir teknik sorun i¢in e-posta ile iletisime gege-
bilirsiniz .

Editoryal kararlar

Editoryal kararlar, oylar1 sayma veya sayisal siralama degerlendirmeleri
meselesi degildir ve her zaman ¢ogunluk tavsiyesine uymayiz. Her bir
hakem tarafindan ve yazarlar tarafindan ortaya atilan argiimanlarin giiciinii
degerlendirmeye ¢alisiriz ve ayrica her iki taraf i¢cin de mevcut olmayan
diger bilgileri de degerlendirebiliriz. Baglica sorumluluklarimiz okuyucu-
larimiza ve genel olarak bilim topluluguna karsidir ve onlara en iyi nasil
hizmet edecegimize karar verirken, her bir makalenin iddialarini da dikkate
alian digerleriyle karsilastirmaliyiz.

Gozden gegirenler, belirli bir eylem plani onerebilirler, ancak belirli bir
makalenin diger gozden gegirenlerinin farkli teknik uzmanhga ve / veya
goriislere sahip olabilecegini ve editorlerin celigkili tavsiyelere dayanarak bir
karar vermeleri gerekebilecegini unutmamalidirlar. Bu nedenle en yararl
raporlar, editorlere bir kararin dayandirilmasi gereken bilgileri saglar. Yay1-
nin lehinde ve aleyhindeki argiimanlarin ortaya konmas: editorler igin bir
tavsiye niteligindedir karar editorler kurulu tarafindan verilir.

Cift kor akran incelemesi

Tiirkiye Diyabet ve Obezite Dergisi, ¢ift kor bir es inceleme segenegi sunar.
Ne hakemler ne de yazarlar birbirlerine agiklanmaz. Yazarlar makale gonde-
rimi sirasinda tercih edilen ve tercih edilmeyen hakemler 6nerebilirler.
Ancak, hakemlerin nihai se¢cimi editor (ler) tarafindan belirlenecektir.

Gozden gegirenlerden, makale degerlendirilirken, editoriin bilgisi olma-
dan yazarlara kendilerini tanitmamalarini rica ediyoruz. Bu miimkiin
degilse, yazarlardan, bir gozden gegiren yazara kimligini agikladiktan sonra
miimkiin olan en kisa siirede editorii bilgilendirmelerini isteriz.
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Akran degerlendirme siireci

Akran degerlendirme siireci, yayinlanan makalelerin kalitesinin saglanmasi
i¢in ana mekanizmadir. Bu amagla, gonderilen makaleler, yiiksek kaliteli
gonderilerin kabul edilmesini ve yayinlanmasini saglamak igin titizlikle
hakem tarafindan incelenir. Bir makaleyi kabul etme karar, yalnizca ¢alisma
iceriginin bilimsel gecerliligine ve orijinalligine dayanmaz; Inovasyon
diizeyi, yeni bilgilerin kapsami ve 6nemi, dikkate alinan diger makaleler ile
karsilagtirildiginda, Derginin genis bir konu yelpazesini temsil etme ihtiyaci
ve Dergi i¢in genel uygunluk gibi diger faktorler de dikkate alinir. Akran
degerlendirme siireci, asagidaki adimlardan bahsedildigi gibi takip edilir:

L. IIk basta, editdr (ler), her bir makaleyi yenilik, okuyucularimiz igin ilgi
ve hakem degerlendirmesinde rekabet etme sansi icin degerlendirerek
ilk filtre gorevi gortir. Yine de bu siireg, daha uzmanlagmus bir dergi icin
daha uygun olan makalelerin beyhude dongiilerini ortadan kaldirarak
yazarlar ve hakemler i¢in zaman tasarrufu saglar. Hakem degerlendirme-
sine baglamadan 6nce bu agamada yazarlardan degisiklikler / diizeltmeler
talep edilebilir.

2. Ikinci adimda, editorler genellikle konunun uzman olan iki hakem seger-
ler. Genellikle, istatistik veya belirli bir teknik igin bir uzman dahil ederiz.
Gozden gegirenler, editor (ler) e onerilerde bulunacaktir.

3. Yazarlar, profilindeki inceleme siireci boyunca makalenin ilerlemesini
izleyebilirler.

4. Gonderilen makaleler asagidaki kararlardan biri haline getirilecektir:
Gonderiyi Kabul Et: Gonderim revizyon yapilmadan kabul edilecek-
tir. Gerekli Revizyonlar: Kiiciik degisiklikler yapildiktan sonra gonderi
kabul edilecektir. Inceleme i¢in Yeniden Gonderme : Gonderinin yeni-
den tizerinde galigilmas: gerekir, ancak 6nemli degisikliklerle kabul edile-
bilir. Bununla birlikte, ikinci bir inceleme turu gerekecektir. Gonderimi
Reddet: Gonderi dergide yayimlanmayacaktir.

5. Yazar (lar) derginin makalelerini yanlslikla reddettigine inaniyorlarsa,
belki de hakemler bilimsel igerigini yanls anladiklar1 i¢in, yaz1 isleri
ofisine (derginin e-postasi) e-posta ile bir itiraz gonderilebilir. Ancak,
itirazlar gogu durumda etkisizdir ve caydirilir.

Hakem raporlarinin diizenlenmesi

Politika geregi, gozden gecirenlerin raporlarini gizlemiyoruz; Yazarlara
yonelik herhangi bir yorum, igerik hakkinda ne diistiniirsek diistinelim ileti-
lir. Nadir durumlarda, saldirgan dil veya diger konularla ilgili gizli bilgileri
ag1ga cikaran yorumlari kaldirmak igin bir raporu diizenleyebiliriz. Gozden
gecirenlerden gereksiz suglara neden olabilecek ifadelerden kaginmalarini
istiyoruz; tersine, gozden gegirenlerin bir makale hakkindaki goriislerini
acikea belirtmelerini siddetle tavsiye ederiz.

Zamanlama

Tiirkiye Diyabet ve Obezite Dergisi, hizli editoryal kararlara ve yayina bagli-
dir ve verimli bir editorliik siirecinin hem yazarlarimiza hem de bir biitiin
olarak bilim camiasina degerli bir hizmet olduguna inaniyoruz. Bu nedenle,
gozden gegirenlerden kararlagtirilan giin sayisi i¢inde derhal yanit verme-
lerini istiyoruz. Gozden gegirenler 6nceden beklenenden daha uzun bir
gecikme bekliyorlarsa, yazarlar1 bilgilendirebilmemiz ve gerektiginde alter-
natifler bulabilmemiz i¢in bize bildirmelerini rica ediyoruz. Hakem Oneri-
leri, alan editorlerinin goriisleri ve yayinin literatiire katkis1 dogrultusunda
Editdr karar mektubunu yazar. Incelenmemis tiim yazilar 10 giin iginde geri
gonderilir ve yazilarin karar mektuplar1 3-6 ay i¢inde gonderilir.

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 uluslararasi tiim kurum
ve kisilere {icretsiz olarak ulasmay: hedefleyen hakemli bir dergidir.

Dergimize gonderilen bilimsel yazilarda, ICMJE (International Committee
of Medical Journal Editors) tavsiyeleri ile COPE (Committee on Publication
Ethics)’un Editor ve Yazarlar icin Uluslararas: Standartlari dikkate alinmak-
tadur.

Yazarlarimizin etik ihlalleri ile ilgili tiim iddia ve kesinlesmis siireg-
ler kendi sorumluluklarinda olup, kesinlesen etik ihlalleri durumunda
makale otomatik iptal edilir
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Hakemler i¢in Etik Kurallar

« Hakemler degerlendirdigi yazilarin gizliligine saygi gosterir ve makaleyi
tartismaz veya yazi hakkinda bagka herhangi bir kisiyle iletisim kurmaz.

o Olast bir ¢ikar ¢atigmasi oldugunda editorii konu hakkinda bilgilendirir.
« Onerileri igin nesnel ve yapici bir agiklama saglar.

« Makaleye iliskin kararlarinin konudan veya yazarlik bigiminden etkilen-
mesine izin vermez.

 Giiglii bir bilimsel gerek¢e olmadik¢a yazarin kendi makalelerini belirt-
mesini istemez.

 Yazarlar tarafindan yaymlanmadan 6nce kendi ¢alismalarinin higbirinde
incelenen makalenin herhangi bir boliimiinii veya bilgiyi ¢ogaltmaz.

» Hakem degerlendirmelerini sadece uzmanliklar: dahilinde ve makul bir
stire icinde kabul etmeyi kabul eder.

o Yazinin yayina ¢ikmasini geciktirecek ertelemeler yapmaz.
o Hakaret, diiymanca veya kiigiik dustirticii bir dil kullanmaz.

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

https://publicationethics.org/files/Ethical guidelines for peer revie-
wers 0.pdf
Yazarlar igin Etik Kurallar

Yazarlar ve yardimcr yazarlar International Committee of Medical Journal
Editors (ICMJE) tarafindan belirtilen yazar kriterlerine uygunluk saglanir;

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

b. Calismanin hazirlanmas1 veya literatirtin igerik igin elestirel olarak
gozden gegirilmesi

c. Yayinlanacak versiyonun nihai onay1

d. Calismanin herhangi bir béliimiiniin dogrulugu veya biitiinliigii ile ilgili
sorularin uygun sekilde sorugturulup ¢6ziilmesini saglamada, ¢alismanin
tiim yonlerinden sorumlu olacak anlagma.

o Gonderilen makaleler yazar(lar)imn 6zgiin ¢aligmasi olmalidir ve eszamanl
olarak farkli yayincilara gonderilmemelidir

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

o Gonderilen makalelerde ¢ikar ¢atismasi varsa editore bilgi verilmelidir

» Gonderilen makalelerde 6n kontrol, degerlendirme siireci yada yayilan-
mis olan stiriimiinde yazar veya yardimei yazarlar tarafindan hata fark
edilirse bilgi vermek, diizeltmek yada geri ¢ekmek i¢in editéri bilgilen-
dirmelidir.

« Makale gonderildikten sonra yazar siralamalar1 ve yazar ekleme-gikart-
malar1 6nerilmemelidir

» Yazar(lar), etik kurul karar1 gerektiren arastirmalar igin etik kurul onay1
aldiginy; etik kurul adi, karar tarihi ve sayis1 aday makalenin ilk-son
sayfasinda ve yontem boliimiinde belirtmeli, etik kurul kararini gosteren
belgeyi makalenin bagvurusuyla birlikte sisteme ytiklemelidir.

o Yazarlar olgu sunumlarinda olur/onam formunun alindigina iligkin
bilgiye makalede yer vermelidir.

« Kullanilan fikir ve sanat eserleri i¢in telif haklar1 diizenlemelerine riayet
edilmesi gerekmektedir.

o Makale sonunda; Aragtirmacilarin Katki Orani beyani, varsa Destek ve
Tesekkiir Beyani, Catigma Beyani verilmelidir.

http://www.icmje.org/icmje-recommendations.pdf
https://www.ease.org.uk/wp-content/uploads/2018/11/d0i.10.20316.
ESE .2018.44.el.tr .pdf
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Editorler I¢in Etik

Okuyucular, aragtirmay1 veya diger bilimsel ¢aligmalar: kimin finanse
ettigi ve fon verenlerin aragtirmada ve yaymlanmasinda herhangi bir
rolii olup olmadii ve eger Gyleyse bunun ne oldugu konusunda bilgi-
lendirilmelidir.

Editorlerin yayin igin bir makaleyi kabul etme veya reddetme karar-
lar1, makalenin 6nemi, 6zgtinliigii ve netligi ile calismanin gegerliligi
ve derginin gorev alanina uygunluguna dayanmalidur.
Editorler, gonderimle ilgili ciddi sorunlar tespit edilmedikge, gonde-
rimleri kabul etme kararlarini tersine ¢evirmemelidir.

Yeni editorler, bir 6nceki editor tarafindan yapilan bagvurular: yayin-
lama kararlarini ciddi sorunlar tespit edilmedik¢e bozmamalidir.

Hakem degerlendirmesi siireglerinin bir agiklamasi yayinlanmali ve
editorler agiklanan siireglerden 6nemli sapmalari ortaya ¢ikarir.

Yazarlarin editoryal kararlara itiraz edebilmeleri igin beyan edilmis
bir mekanizmaya sahiptir.

Editorler, kendilerinden beklenen her sey hakkinda yazarlara rehber-
lik etmelidir. Bu rehberlik diizenli olarak giincellenmeli ve bu koda
atifta bulunmali veya bu koda baglanti 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 alinmas:
ihtiyaci. Bu rehber diizenli olarak giincellenmelidir ve bu koda
bagvurmali veya bu kodu baglamalidir.

Editorler, kabul etmeden 6nce gozden gegirenlerin rekabet edebile-
cek potansiyel ¢ikarlar ifsa etmelerini istemelidir bir sunumu goézden
gegirin.

Editorler, hakemlerin kimliklerinin korunmasini saglayacak sistem-
lere sahip olmalidir yazarlara ve hakemlere bildirilen agik bir inceleme
sistemi kullanir.

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

Editorler, derginin kalitesine ve uygunluguna gore ve dergi sahibinin
/ yaymcinin miidahalesi olmadan hangi makalelerin yayinlanacagina
karar vermelidir.

Editorlerin derginin sahibi ve / veya yaymcr ile iligkilerini belirleyen
yazili bir sozlesmesi olmalidir. Bu sézlesmenin sartlar1 Dergi Editor-
leri igin COPE Davrams Kurallar: ile uyumlu olmalidir.

Editorler dergilerindeki hakem degerlendirmelerinin adil, tarafsiz ve
zamaninda yapilmasini saglamak i¢in ¢aba gostermelidir.

Editorler, dergilerine gonderilen materyallerin incelenirken gizli
kalmasini saglayacak sistemlere sahip olmalidir.

Editorler, dergilerdeki boliimlerin farkli amag ve standartlara sahip
olacagini kabul ederek, yayinladiklar1 materyalin kalitesini saglamak
i¢in tiim makul adimlar1 atmalidir.

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

Yazarligin ICMJE’deki dort kriterine uyar:

1. Eserin tasarimina veya tasarimina 6nemli katkilar saglayan verilerin

elde edilmesi, analizi veya yorumlanmas:

2. GCaligmanin hazirlanmasi veya literatiiriin igerik icin elestirel olarak

gozden gegirilmesi

3. Yaymlanacak versiyonun nihai onay1

4. Caliymanin herhangi bir boliimiiniin dogrulugu veya biitiinliigii ile
ilgili sorularm uygun sekilde sorusturulup ¢6ziilmesini saglamada,
¢alismanin tiim yonlerinden sorumlu olacak anlagma.

o Bir yazar, yaptig1 ¢alismanin boliimlerinden sorumlu olmanin yani
sira, ¢aliymanin diger belirli bélimlerinden hangi ortak yazarlarin
sorumlu oldugunu belirleyebilmelidir. Ayrica yazarlar, ortak yazarla-
rinin katkilarmin bitiinliigiine giivenmelidir.

 Yazar olarak atananlarin tiimii yazarhik i¢in dort kriteri de karsilamal
ve dort kriteri kargilayanlar yazar olarak tanimlanmalidir.

 Yazar olarak adlandirilan tiim insanlarin dort kriteri de karsiladigini
belirlemek, ¢alisjmanin génderildigi derginin degil yazarlarin kolektif
sorumlulugudur; yazarlik i¢in kimlerin hak kazanabilecegini veya hak
kazanamayacagini belirlemek veya yazar ¢atismalar: i¢in hakemlik
yapmak derginin editorlerinin rolii degildir.

« Kimin yazarlik hakki kazanacagi konusunda anlasmaya varilamazsa,
dergi editorii degil, galismanin yapildigi kurum (lar) dan arastirilmasi
istenmelidir.

o Yazarlarin satirda listelenme sirasini belirlemek i¢in kullanilan kriter-
ler degisebilir ve editorler tarafindan degil, yazar grubu tarafindan
toplu olarak kararlagtirilmalidir.

 Yazarlar makalenin gonderilmesi veya yayinlanmasindan sonra yaza-
rin kaldirilmasini veya eklenmesini talep ederse, dergi editorleri,
listelenen tiim yazarlardan ve kaldirilacak veya eklenecek yazardan
istenen degisiklik igin bir agiklama ve imzalanmis bir s6zlesme beyani
aramalidir.

« 1lgili yazar, makalenin teslimi, akran degerlendirmesi ve yayn siire-
cinde dergi ile iletisim i¢in birincil sorumlulugu tistlenen kisidir.

o Ilgili yazar genellikle derginin tiim idari gereksinimlerinin, yazarlik
detaylar, etik komite onayz, klinik arastirma kayit belgeleri ilgili yazar
sorumlulugundadir.

o llgili yazar, editoryal sorgular1 zamaninda yanitlamak i¢in génderim
ve hakem inceleme siireci boyunca hazir bulunmalidir ve yayindan
sonra ¢alismanin elestirilerine cevap vermek ve dergiden herhangi bir
veri talebiyle isbirligi yapmak i¢in hazir bulundurulmahdir.

o Cok yazarh bitytk bir grup ¢alismayn yiiriittigtinde, grup ideal olarak
caligma baslamadan 6nce kimin yazar olacagina karar vermeli ve
makaleyi yayina gondermeden 6nce kimin yazar oldugunu dogrula-
malidir.

Yardima Yazarlik igin

o Yukaridaki yazarlik kriterlerinin 4’tinden daha azin1 karsilayan kati-
limcilar yazar olarak listelenmemeli, ancak onaylanmalidir

o Tek basina (baska katkilar olmadan) yazarlik i¢in katkida bulunan bir
kisiyi hak etmeyen faaliyetlere 6rnek olarak finansman saglanmas; bir
arastirma 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
baslik altinda bir grup olarak kabul edilebilir (6rnegin, “Klinik Aras-
tirmacilar” veya “Katilime1 Aragtirmacilar”), ve katkilar1 belirtilme-
lidir (6rnegin, “bilimsel danisman olarak hizmet edilir”, “calisma
Onerisini elegtirel olarak gozden gegirir,” “toplanan veriler”, “calisma
hastalar1 i¢in saglanir ve bakim yapilir”, “makalenin yazili veya teknik

diizenlemesine katilir).
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INSTRUCTIONS FOR AUTHORS

AIM AND SCOPE

Turkish Journal of Diabetes and Obesity (Turk J 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 platform
to contribute to the provision of scientific and social communication 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 publica-
tion elsewhere.

Editor and assistant editors review all submitted manuscripts initially. Then
the manuscript is sent to the scientific advisory board member for evalua-
tion. 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. Contribu-
tions that need acknowledging but do not justify authorship can be listed in
the section ‘Acknowledgements’.

ETHICAL RESPONSIBILITY

« 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 Prin-
ciples of the Declaration of Helsinki of the World Medical Association
(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 MATERIALS AND METH-
ODS 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.

« 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 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.
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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.

« If directly or indirectly trade links or financial support institution for the
study; at the source page, used commercial products, pharmaceuticals,
pharmaceutical companies etc. If there isno trade or be obliged the asso-
ciation 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.

« 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 ‘Informed 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 jour-
nal writing rules and brought to ready to complete the page edition. Exten-
sion 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 compliance
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 publication 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 removing
author names from the text. Also, the authors do not be provided informa-
tion 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 eval-
uation cannot be printed or disclosed without author and editor’s permis-
sion. 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, Materials
and Methods, Results, Discussion, Conclusions, Acknowledgments, Refer-
ences.

Review: Assemblies consisting of current topics in obesity and diabe-
tes 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 mellitus
science, innovation and showing differences in diagnosis and treatment,
completed treatment and follow-upare given. A case report should consist
of the following sections;

Abstract (Turkish and English), Introduction, Case, Discussion, References.
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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 Journal 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 spec-
ified 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 containing
partitions that essence.

Turkish and English keywords should be compatible with “Index Medi-
cus: Medical Subject Headings” (http://www.nlm.nih.gov/mesh/mbrowser.
html) and should be at least three to ten. The key words should be consid-
ered 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 preparation
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 “etal” in
the references. List all the authors of the reference. While sources in the text,
number of authors, all authors should be written 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 accuracy 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 Medi-
cus 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 vascular
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 §,
Polonsky KS. Williams Textbook of Endocrinology, 10th Edition, Philadel-
phia, 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 numerals
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 abbre-
viations should be below the table. Tables should have a self-explanatory
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 resolution
should be recorded and submitted online. In histological sections enlarge-
ment 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 illustrations’ subtitles should
be given on a separate sheet at the end of the article. Pictures and captions
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Editorden

Degerli Okuyucular,

Zonguldak Biilent Ecevit Universitesi, Obezite ve Diyabet Uygulama ve Arastirma Merkezi tarafindan “Tiirkiye Diyabet ve Obezite
Dergisi”2022 Agustos sayisin1 yaymlamis ve okuyucularimizla bulusturmus olmaktan memnunuz.

Koronaviriis pandemisinin asilama ve tedbirlerle etkisini diinyada ve tilkemizde kaybettigi giinlerdeyiz. Diinya genelinde artg1 sosyal ve
ekonomik etkiler ile ortaya ¢ikan gogleri ve savaslari iceren toplumsal olaylara sahit olmaktayiz. Bu siirecte akademik faaliyetler, egitim
ve Ogretim faaliyetleri giincel ihtiyaclar ve tekniklerle stirdiiriilmektedir. Her alanda felsefesini bilim ve sanattan alan bu faaliyetler daha
kalic, etkili ve stirdiiriilebilir olmaktadir. Bu gergevede ve bu ortamda yaz aylarmin sicag altinda, yogun ¢abalarla Dergimizin son
sayisint hevesle yetistirdik, yaymladik ve okuyucularimizla bulusturduk.

Zonguldak Biilent Ecevit Universitesi Obezite ve Diyabet Uygulama ve Arastirma Merkezi, Avrupa Obezite Arastirmalari Dernegi
(European Association for the Study of Obesity, EASO) tarafindan 1 Temmuz 2022 - 30 Temmuz 2025 yillar1 i¢in Avrupa standartlarinda
obezite yonetimi yapan bir Merkez olarak yeniden akredite edildi. Bu akreditasyonun gerceklesmesine destek veren yonetimimize,
akademik ve idari personellerimize siikranlarimi sunarim.

Merkezimiz tarafindan yayinlanan Dergimiz, TUBITAK ULAKBIM TR Dizin tarafindan giincellenen yayincilik etik ilkeleri, artan yayin
ve atif sayisi ile 2022 yili i¢in dizinlemeye kabul edildi. Uluslararas: dizinler i¢in sartlarimizolustu ve basvuru sonrasi izlenmekteyiz.
Uluslararas: dizinlerde kisa siirede ve hizli yol almak i¢in 6zellikle yazarlar, arastirmacilar ve bilim insanlar1 tarafindan dergimizdeki
yayinlara atiflarini artirmalarini hevesle istedigimizi belirtmek istiyorum. Bu sekilde bilimsel yayin platformlarinda ve diinyasinda
birlikte goriintirligiimiizii, kalitemizi ve igerigimizi artiracagiz.

Dergimizin bu sayisinda asagida bagliklari verilen iki derleme ve 10 arastirma makalesi bulacaksiniz:

- Hipotiroidizm, dislipidemi ve hormonal diizensizlikte obeziteyle iliskili komplikasyonlar tizerine beslenmenin etkisi
- Tip 1 diyabetik adolesanlarda insiilin pompasi kullaniminda dikkat edilecek durumlar

- Detrusor kasinin kasilmast tizerine metforminin etkileri

- Tleri yasl tip 2 diyabetiklerde yasam kalitesini etkileyen faktorler

- Tip 2 diyabet karar mekanizmasinda tepki dinamigi

- Diyabetli bireylerde diyabet komplikasyon risk algis ve diyabet 6z yonetim becerileri

- Yeni tani tip 2 diyabetiklerde plazma E vitamini ve nitrit/nitrat anyon seviyeleri

- Gergek yasam ¢alismasinda GlarginU300 kullanimi sirasinda kan glukozu, LDLk ve trigliserid diizeyleri
- Diyabetik makiiler 6demde deksametazon implantinin retinal sinir ve optik sinir lifleri tizerine etkisi

- Fitness ve mihabody antrenman tekniklerinin viicut kompozisyonu tizerine etkisi

- Ergenlerin spor yapma aligkanliginin benlik algisi, benlik saygisi ve yasam kalitesine etkisi

- Universite dgrencilerinin besin tiiketim sikiginin degerlendirilmesi ve beslenme bilgi diizeylerinin beden kiitle indeksi
tizerine etkisi

Dergimizin yayinlanmasinda; desteklerini esirgemeyen Rektdriimiiz Prof. Dr. Ismail Hakki OZOLCER’e, yazarlara, yazilar titizlikle
degerlendiren hakemlerimize, Danisma Kurulumuza, Tiirkge ve Ingilizce Dil Redaksiyon Kurulumuza, Alan Editdrlerine, Biyoistatistik
Editorlerimize, Yaym Kurulumuza ve yayinevimize tesekkiir ederim.

Prof. Dr. Taner Bayraktaroglu
Bas Editor
Agustos 2022

XVI Tiirk Diyab Obez / Turk ] Diab Obes



TUrkiye Diyabet ve Obezite Dergisi / Turkish Journal of Diabetes and Obesity Cilt/Vol.6, No. 2, 2022

Editorial

Dear Readers,

The "Turkish Journal of Diabetes and Obesity" on behalf Zonguldak Biilent Ecevit University, Obesity and Diabetes Practice and
Research Center published in August 2022 and we are pleased with our readers.

We are in the days when the coronavirus base pandemic has lost its effect in the world and in our country with vaccination and
preventions. We are witnessing social events including migrations and wars that occur with aftershocks social and economic effects
around the world. In this situation, academic activities, education and training activities are carried out with current needs and
techniques. These activities, which take their philosophy from science and art in every field, become more permanent, effective and
sustainable. In this context and in this environment, we have eagerly produced, published and brought the latest issue of our journal
together with our readers, with intense efforts during the hot summer months.

Zonguldak Biilent Ecevit University Obesity and Diabetes Practice and Research Center was re-accredited by the European Association
for the Study of Obesity (EASO) as a Center for obesity management at European standards for the years 1 July 2022 - 30 July 2025. Our
management supporting this accreditation, I would like to express my gratitude to our academic and administrative staff.

Our journal has been accepted for indexing for 2022 with its publishing ethical principles updated by TUBITAK ULAKBIM TR Index,
and the increasing number of publications and citations. Our conditions for international indexes have been met and we are being
followed after the application. I would like to state that we are eagerly asked by scientists and scientists to increase their citations to
publications in our journal. In this way, we will increase our visibility, quality and content together on scientific publishing platforms
and in the world.

In this issue of our journal, you will find two reviews and 10 research articles with the following titles:

- The effect of nutrition on obesity-related complications in hypothyroidism, dyslipidemia and hormonal irregularity
- Conditions to be considered in the use of insulin pumps in type 1 diabetic adolescents

- Effects of metformin on contraction of the detrusor muscle

- Factors affecting quality of life in elderly type 2 diabetics

- Response dynamics in type 2 diabetes decision mechanism

- Diabetes complication risk perception and diabetes self-management skills in individuals with diabetes
- Plasma vitamin E and nitrite/nitrate anion levels in newly diagnosed type 2 diabetics

- Blood glucose, LDL and triglyceride levels during use of Glargin U300 in a real-life study

- Effect of dexamethasone implant on retinal nerve and optic nerve fibers in diabetic macular edema

- The effect of fitness and mihabody training techniques on body composition

- The effect of adolescents' sports habits on self-perception, self-esteem and quality of life

- Evaluation of the frequency of food consumption of university students and the effect of nutritional knowledge levels on body
mass index.

In the publication of our journal; I would like to thank to our Rector Prof. ismail Hakkit OZOLCER for his support, to the authors, to
our reviewers 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 staffs, to our Biostatistics Editors, to our Editorial Board and our publishing house.

Taner Bayraktaroglu, Prof., MD
Editor in Chief
August 2022
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The Effects of 1,1-Dimethylbiguanide Hydrochloride (Metformin) on
Detrusor Muscle Contractile Response in Ovariectomized Female Rats
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ABSTRACT

Aim: Menopause is defined as the depletion of the ovarian follicular reserve followed by the cessation of menstrual cycles. It has been
reported that gonadal steroid hormones play an important role in bladder function in women. Changes in urine pattern including
overactive bladder, stress incontinence and recurrent urinary tract infections occur as a result of menopause. 1,1-dimethylbiguanide
hydrochloride, metformin, (MET) is an oral anti-diabetic drug used to reduce hepatic glucose production and peripheral insulin
resistance. Recent studies have revealed that MET has a protective effects in diabetes induced bladder dysfunction. The aim of this
study was to test the therapeutic potential of MET in detrusor contractile function of ovariectomized (OVX) female rats.

Material and Methods: Bilateral ovariectomy was performed to eliminate endogenous gonadal steroids secretion. Four groups are
designed with 8 animals in each group: Control, MET-administered control, OVX, and MET-administered OVX groups. MET (25 mg/
kg) was administered daily by oral gavage for 14 days. Contractile activity of isolated bladder muscle strips were evaluated in vitro organ
bath. The contractile responses of detrusor strips were determined using different doses of carbachol (10-8-10-2M) and purinergic
agonist ATP. The relaxation response of strips were determined by isoproterenol

Results: The contractile responses of detrusor muscle strips to carbachol at doses 10-5-10-2 M were decreased in the OVX group
compared to control and MET treated control groups. MET treatment partially reversed the reduction in OVX-induced contractile
responses at 10-2 and 10 -3 M carbachol doses. There were no statistically significant difference in relaxation response between the
experimental groups.

Conclusion: Our findings suggest that treatment with MET could be the new potential therapeutic agent against bladder dyfunction
in postmenopausal women. Further studies are needed for the therapeutic potential of MET in detrusor dysfunction induced by
menopause.

Keywords: Ovariectomy, Detrusor contractility, Menopause, Metformin

Ovarektomize Disi Sicanlarda 1,1-Dimetilbiguanit Hidroklorid (Metformin)'in
Detriisor Kas Kontraktil Yanit1 Uzerine Etkileri

0z
Amag: Menopoz, yumurtalik folikiiler rezervinin titkenmesi ve ardindan adet dongiisiiniin durmasi olarak tanimlanir. Kadinlarda
gonadal steroid hormonlarinin mesane fonksiyonunda 6nemli rol oynadig: bildirilmistir. Menopozun bir sonucu olarak idrar diizeninde
degisiklikler meydana gelir. 1,1-dimetilbiguanid hidrokloriir, metformin (MET), hepatik glukoz tiretimini ve periferik insiilin direncini
azaltmak i¢in kullanilan oral bir anti-diyabetik ilagtir. Son zamanlarda yapilan ¢alismalar, MET'in diyabetin neden oldugu mesane
disfonksiyonunda koruyucu etkileri oldugunu ortaya koymustur. Bu ¢alisgmanin amaci, yumurtaliklar: alinmis (OVX) disi siganlarin
detrusor kasilma fonksiyonunda MET'nin terapétik potansiyelini degerlendirmektir.
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Gereg ve Yontemler: Endojen gonadal steroid sekresyonunu ortadan kaldirmak i¢in bilateral ovariektomi yapildi. Her grupta 8 hayvan
olacak sekilde dort grup tasarlanmigtir: Kontrol, MET uygulanan kontrol, OVX ve MET uygulanan OVX gruplari. MET (25 mg/kg) 14
giin boyunca oral gavaj yoluyla giinliik olarak uygulandu. izole mesane kas seritlerinin kontraktil aktivitesi in vitro organ banyosunda
degerlendirildi. Detrusor seritlerinin kasilma yanitlari, farkli dozlarda karbakol (10-8-10-2M) ve purinerjik agonist ATP kullanilarak
belirlendi. Striplerin gevseme yaniti izoproterenol ile degerlendirildi.

Bulgular: Detrusor kas seritlerinin 10-5-10-2 M dozlarda karbakole olan kontraktil yanitlar;, OVX grubunda, kontrol ve MET ile tedavi
edilen kontrol gruplarina kiyasla azaldi. MET tedavisi, 10-2 ve 10-3 M karbakol dozlarinda OVX'in neden oldugu kasilma cevaplarindaki
azalmay1 kismen tersine ¢evirdi. Deney gruplar: arasinda gevseme yanitinda istatistiksel olarak anlamli bir fark yoktu.

Sonug: Bulgularimiz, MET ile tedavinin postmenopozal kadinlarda mesane fonksiyon bozukluguna karsi yeni potansiyel terapotik ajan
olabilecegini diisiindiirmektedir. Menopozun neden oldugu detrusor disfonksiyonunda MET'nin terap6tik potansiyeli i¢in daha ileri

calismalara ihtiyac vardir.

Anahtar Sozciikler: Ovarektomi, Detrusor kontraktilitesi, Menopoz, Metformin

INTRODUCTION

Menopause is resulted by depletion of ovarian follicular
activity, followed by cessation of menstrual cycles. Most of
women may experience a derangement of the endocrine
system and related symptoms due to lack of gonadal steroid
hormones during the transition to menopause (1). Voiding
pattern changes take place during the menopause period
(2). Various urinary problems such as overactive bladder,
increased frequency, detrusor overactivity, and recurrent
infections can occur during menopause (3).

Urinary tract has estrogen receptors and are sensitive to
hormonal changes that occur during the menopause. Thus,
symptoms associated with menopause include dysuria,
urinary frequency, and a range of urinary disorders such
as recurrent bladder infections that may contribute to the
development of overactive bladder syndrome (OABS) (2,
4). Menopause is a risk factor for OABS, with its prevalence
increasing significantly after the age of 40, reaching 39%
in women aged 76 (5). It has been proposed that estrogen
deficiency plays an important role in the genesis OABS
because hypoestrogenism can induce alterations both in
muscle fibers and in the innervation of the bladder. Indeed,
it has been reported that menopause causes changes in
the density of sensory nerve fibers in the bladder, thus
triggering aberrant contractile activity similar to bladder
hyperactivity (5). Ovariectomized (OVX) rats are often
used as animal models of postmenopausal period. Voiding
pattern alterations in ovariectomized rats was seen to
related with estrogen deficiency (2,6,7). Previous studies
showed that gonadal steroid deficiency results in reduced
blood flow to bladder, enhanced bladder smooth muscle
atrophy and collagen content, and decreased detrusor
contractile responses to agonists (8). Estrogen replacement
therapy is often used for relieving the symptoms of OABS
in postmenopausal women (9). However, recent studies
have shown that hormone replacement therapy (HRT)
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can increase the incidence of urinary incontinence in
menopausal women (10).

1,1-Dimethylbiguanide hydrochloride, metformin (MET),
is an anti-diabetic drug generally used for treatment of
type II diabetes, which has been regarded to exert the
neuroprotective through the anti-inflammatory (11) and
antioxidant (12) actions. Recent studies have shown that
MET has a protective effect against cyclophosphamide-
induced cystitis in mice (13). Bladder dysfunction is very
common in diabetes mellitus (14) and obesity (15). Various
clinical studies have shown that bladder dysfunctions in
diabetic patients, such as detrusor overactivity, impaired
detrusor contractility and reflex activity (14).

Anti-muscarinics or adrenergic 3- receptor agonists are
used as primary option for treatment of OABS. However,
antimuscarinic drugsare notselective for bladder, inaddition
to low tolerability in patients by side effects, makes the levels
of clinical response to be weak (16). Therefore, it is necessary
to search for new more effective therapeutic strategies that
can be better tolerated by patients. Nevertheless, the effects
of MET in contractile responses of detrusor muscle have
not been reported yet in ovariectomized rats. Based on the
above information, the aim of our study was to determine
the effect of MET treatment on the contractile response of
isolated bladder strips in OVX rats.

MATERIAL and METHODS
Animals

Female Wistar Albino rats aged 3-4 months were used.
They were housed in pairs in a temperature and humidity-
controlled room on a 12:12 h reverse light-dark cycle. All
rats were given free access to food and water ad libitum. All
experimental procedures were approved by the Zonguldak
Bulent Ecevit University Animal Care and Use Ethical
Committee (ethical approve number: 2020-04-06/02)
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Ovariectomy Procedure

Bilateral ovariectomy was done under mixture of ketamine
(90 mg/kg, i.p.) and xylazine (10 mg/kg, i.p.) anesthesia
to remove endogenous ovarian hormone secretion.
Ovariectomy was performed at 14 days before to the MET
treatment. All surgical procedures on the animals were
conducted aseptic conditions as previously explained (17).
Bilateral ovariectomy was done through dorsal incision.
The rats in the sham groups subjected the same surgical
procedure without removal of the ovaries.

Experimental Groups

Four groups were formed, with a total of 32 animals: Control
group consisted of sham operated grup received daily saline
(n=8). The control+MET-treated group consisted of sham-
operated female rats treated with MET (25 mg/kg, by gavage)
(n=8). OVX group consisted ovariectomized rats and
received daily saline (n=8). The OVX+MET treated group
consisted of ovariectomized rats treated with MET (25 mg/
kg, via gavage) for 14 days (n=8). MET was started 14 days
after the ovariectomy procedure. Metformin hydrochloride
(Glucophage, Merck Serono Drug) was administered by
orally at doses of 25 mg/kg for 14 days (12).

Animals were sacrificed after 14 days of MET treatment by
high dose of anesthesia. Bladder tissues were isolated and
the contractile activity of the bladder strips were evaluated
in vitro.

Bladder Strips Contractile Activity

Whole urinary bladder was isolated and the detrusor mus-
cle strips with intact urothelium (detrusor and mucosa)
were cut 2 x 15 mm long. Strips were suspended under 2 g
load in 20 mL organ bath filled with warmed (37 °C), oxy-
genated (95% O, and 5% CO,) Krebs solution (in mmol L™":
NaCl, 118.5; KC, 4.8; KH,PO,, 1.2; MgSO,-7H,0, 1.2; CaCl,
1.9; NaHCO,, 25; glucose, 10.1). Isometric contractile force
were monitered using a Software (MP30 Biopac Systems
Inc, Santa Barbara, CA, USA). Detrusor strip was mounted
to organ bath longitidunally with 4/0 silk ligatures between
two curved hooks. One end of strip was connected to a the
lower hook was fixed to the bottom of the bath and the oth-
er to a physiologic data acquisition system (MP30 Biopac
Systems Inc, Santa Barbara, CA, USA). Organ bath medium
was changed every 15 min during in vitro experimets. After
60 min equilibration period at 2 g load, potassium chloride
(KCl) was added to the organ chamber to a final concen-
tration of 80 mM before the beginning of each experiment.
The contraction recorded in response to KCl was consid-
ered as the reference response (18). After washing 3 times,
muscarinic agonist carbachol (CCh) was cumulatively add-

ed to the organ bath at final various concentrations ranging
from 107 to 10~ molL™".Contractile response of strips were
expresses as %contracility of their KCI responses. The con-
tactile response to ATP (10mM) was also determined in de-
trusor strips. The Krebs solution in organ bath was changed
every 15 min during the experiment. The relaxation re-
sponse of strips were determined by response to isoproter-
enol. After resting period again, strips were contracted with
3X10° M of CCh and then added cumulative concentration
of isoproterenol (10°-10*M). Isoproterenone relaxation re-
sponse were estimated as %relaxation of the strip contrac-
tion response to 3X10° M dose of CCh (18). At the end of
each contractile response experiment, the weights of strips
were measured.

Statistical Analysis

The data were represented as mean + standard error of
mean (SEM). All data were evaluated by non-parametric
Kruskal-Wallis test followed by Dunn test to find out the
significance of post hoc comparisons by using SPSS ver. 21.0
package program. It was considered statistically significant
when the p value was less than 0.05.

RESULTS
Bladder Weights

The wet weight of bladder of experimental groups are shown
in Table 1. The wet weight of bladders was determined
significantly decreased after ovariectomy (0.14+0.008 g)
compared with control groups (0.24+0.09 g). The bladder
wet weigh of MET treated OVX group (0.22+0.04 g) was
observed heavier than OVX group, however it was not
statistically significant.

Contractile Response of Bladder Strips

Carbachol (10°-102M) ATP (10 mMl) induced concentra-
tion-dependent contractile responses in the detrusor strips
of the rat are shown Figure 1 and Figure 2, respectively.
Cumulative carbachol responses were analyzed in order to

Table 1: Effect of ovariectomy and MET treatment on the
wet weight of bladder of rats. The wet weight of bladder
tissue was decreased after ovariectomy. Values are presented
as means+S.E.M., n = 8 each group. ¢ p < 0.05, as compared
OVX group and sMET-treated control group.

Groups Bladder weight
Control 0.24+0.09
Control+MET 0.25+0.12
OovXx 0.14+0.008""
OVX+MET 0.22+0.04
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evaluate the effects of ovariectomy and MET treatment in
receptor-mediated contractions of detrusor smooth muscle.
Contraction responses to carbachol doses were expressed as
a percentage of contraction responses induced by KCI. The
contractile responses of detrusor muscle strips to carbachol
at doses 10°-10° M were decreased in the OVX group
(128+8.45;142+9.48;156+11.43; 155+16.54) compared to
control (215+16.15; 289+19.51; 289+31.37; 319+37.88)
and MET treated control groups (212+21.1; 243+15.63;
254+15.94; 273+12.63). MET treatment partially reversed
the reduction in OVX-induced contractile responses at 102
and 10 *M carbachol doses. The contractile response to pu-

CONTRACTILE RESPONSES
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Figure 1: Concentration-response curves were obtained (A) by
cumulative addition of carbachol (10°-102 M) and (B)relaxation
response to isoproterenol (10°-10* M) to organ bath. Carbachol-
induced contractile responses were significantly decreased in
OVX group (Panel A). The contractile responses to carbachol were
restored with MET treatment at at 102 and 10~ doses of carbachol.
Relaxation responses to isoproterenole were not different between
experimental groups (Panel B).

Values are presented as means+S.E.M., n = 8 each group. Significant
difference versus the ® control and = MET treated control groups,
* significant difference versus the OVX group (p < 0.05).
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rinergic receptor agonist ATP did not significantly change
between all experimental groups (Figure 2).

Relaxation response of bladder strips were also evaluated in
organ bath experiments. Relaxation responses were obtained
by applying isoproterenol (10°-10) to the detrusor muscle
strips pre-contracted with carbachol (3 x 10°). There was
no statistically significant difference in relaxation responses
between the experimental groups (Figure 1, Panel B).

DISCUSSION

In this study, it was aimed to demonstrate that contractile
response of detrusor muscle to muscarinic activation
decreased after ovariectomy. In addition, it was analyzed
the effect of MET on ovariectomy induced bladder
contractile dysfunction in rats. MET treatment partially
improved contractile dysfunction of detrusor muscle after
ovariectomy.

Menopause is the end of the reproductive period induced
by a woman’s nature or by bilateral oophorectomy (19). The
decrease in estrogen concentration associated with men-
opause is considered to be the main factor responsible for
the increased prevalence of urinary incontinence in women
(10). Sex hormones are known to have an important influ-
ence on the function of the lower urinary tract throughout
adult life. Menopause increases risk of overactive bladder
and its prevalence also increases with older age, especially
after menopause (20). Estrogen receptors are found in the
urinary tract and estrogens play a role for regulating urinary
tract functions (21). It was reported that estrogen receptors
are found in the epithelial cells of the bladder, trigone, ure-
thra, and pelvic floor (4). During menopause, estrogen defi-
ciency contributes to the atrophy of the lower urinary tract
and pelvic floor and induces urinary tract symptoms such

ATP Responses
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Figure 2: ATP responses of bladder strips. The contractile response
of the strips to ATP was not altered by either ovariectomy or MET
treatment.
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as increased frequency, incontinence, urgency and nocturia.
The relationship between overactive bladder and meno-
pause is not clear but the decrease in ovarian hormones
affect both in muscle fibers and innervation of bladder tis-
sue (5). Ovariectomy causes bladder mucosa and detrusor
smooth muscle atrophy, reduced blood flow, decreased blad-
der compliance and contractility (20,21). Changes in voiding
patterns in ovariectomized rats have been associated with
gonadal hormone deficiency (6). It was found that ovariecto-
my caused nerve damage and decreased acetylcholine (Ach)
release form nerve terminals which contribute voiding dys-
function (20). It is also noted that the number of interstitial
cells of the Cajal are reduced after the rat surgical menopause
model (21). Thus, HRT is used in postmenopausal women
with urinary tract dysfunction (10). HRT can considerably
affect the bladder function by changing detrusor innervation
and vascular density and distribution of receptor density,
smooth muscle size and connective tissue density (22,23).
At the same time, HRT is reported to improve the contrac-
tile response of the detrusor to carbachol (23). Rehfuss et al.
(24) reported that the low estrogen level induced decreased
bladder mass, smooth muscle content, contraction, blood fl
ow and increased free radical damage. Also, previous stud-
ies suggested that OVX can cause a decreased of blood flow
around the bladder neck and urethra, mucosal and smooth
muscle atrophy, increased collagen synthesis and distribu-
tion, and reduced contractility. We found that the contrac-
tion induced by the muscarinic receptor agonist carbachol
was significantly reduced in the detrusor muscle strips of
OVX rats, consistent with previous studies (2,5,7,23). Ach
and ATP are the main neurotransmitters that contract the
detrusor muscle. The receptors for Ach (M2 and M3) and
ATP(P2X1) present in the detrusor smooth muscle (25). The
release of Ach from cholinergic fibers and its binding with
muscarinic receptors constitute the major mechanism of
detrusor contraction (26). Many investigators have demon-
strated the downregulation of muscarinic receptors in the
urinary bladder following ovariectomy in animals (23). It has
also been postulated that an increase in collagen deposition,
and impairment of Ach release may contribute contractile
dysfunction after ovariectomy (20,23). We found that the in
vitro detrusor muscle strips contractile acvivity in OVX rats
were significantly reduced compared with conrol groups.
This decreased contractile response to carbachol may be
attributed to due impairment of contractile machinery of
detrusor muscle after ovariectomy. However, treatment
with MET at dose of 25 mg/kg partially improved contrac-
tile response of detrusor muscle of OVX rats. MET is widely
used for the treatment of type II diabetes to reduce blood
glucose level. MET also has diversity of pleiotropic effects
such as, anti-inflammatory, antioxidant, anti-cancer effects

(12,27-29). Several studies have reported that the AMP-acti-
vated protein kinase (AMPK) and its downstream signaling
pathway are involved in these protective effects (29). It has
been demonstrated that AMPK is an important modulator
of glucose metabolism, inflammatory response, oxidative
stress and smooth muscle contraction (29,30). In this study,
MET treatment increased the sensitivity of bladder contrac-
tion to cholinergic agonists. MET may have ameliorated
the detrusor contraction disorder caused by OVX through
AMPK involved in smooth muscle contraction. Bladder dys-
function is a common diabetes complication affecting 80%
of patients with diabetes and causes a range of voiding and
storage symptoms (14). Several studies have reported that
diabetes might lead to the bladder dysfunction by changing
the innervation and vasculature of the bladder. Wang et al.
demonstrated that MET improved the bladder dysfuntion
associated with diabetes (31). On the other hand, bladder
weights decreased after 30 days of ovariectomy. There was
no statistically significant change in bladder wet weight in
OVX rats after MET treatment. In the relaxation response,
no difference was found between the OVX group and MET
treated groups. This is supported by studies that show no
effect on ovariectomy ( adrenergic receptor expression
in the bladder. Noradrenaline released from sympathetic
nerve fibers causes tissue relaxation by activating f2 and/or
B3-adrenoceptors in the bladder and contributes to bladder
filling (32).

In concluson, MET treatment prevented detrusor muscle
contractile dysfunction in OVX rats, suggesting that
MET may have a therapeutic strategy for the treatment of
menopause-related bladder dysfunction in women. The
protective effect of metformin treatment on detrusor muscle
dysfunction associated with menopause was demonstrated
for the first time in this study. The results of the study
suggest that metformin may provide therapeutic benefit for
urologic complications related to menopause. A limitation
of this study is that urodynamic parameters such as
maximum voiding pressure and non-voiding contractions
were not measured.

Further studies are needed for the therapeutic potential of
MET in detrusor dysfunction induced by menopause.
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ABSTRACT

Aim: This study was conducted to determine the quality of life and physical activity level of elderly individuals with type 2 diabetes and
to examine the factors affecting the quality of life of individuals.

Material and Methods: This research is a descriptive relational study. The study was conducted with elderly individuals admitted to the internal
medicine outpatient clinic of a district state hospital in Konya. The sample size of the study consisted of a total of 228 individuals. Mann
Whitney U, Kruskal-Wallis, multiple regression analysis were used in the analysis of the data. p<0.05 was considered statistically significant.

Results: According to the data of the study, mean age of the participants was 71.81£6.62. According to the linear regression analysis, it
was determined that age, number of drugs used, total physical activity, with whom he/she lives, doing regular exercise, and physician
check were effective on predicting the physical health component of quality of life (p<0.05). It was determined that the effective variables
explained 70.4% of the change on the physical health component of quality of life. Age, total physical activity, with whom he/she lives
and physician check were found to be effective on the mental health component of quality of life (p<0.05). It was determined that the
effective variables explained 56.5% of the change on the mental health component of quality of life.

Conclusion: According to the results of the study, it was determined that elderly individuals with type 2 diabetes had a moderate quality
of life and a low level of physical activity. It may be recommended to plan support programs that will encourage elderly individuals to
engage in physical activity and increase their quality of life.

Keywords: Type 2 diabetes, Elderly individual, Quality of life, Physical activity, Nursing
Tip 2 Diyabeti Olan Yash Bireylerde Yasam Kalitesi ve Etkileyen Faktorler

0z
Amag: Bu caligma tip 2 diyabeti olan yasli bireylerin yasam kalitesi ve fiziksel aktivite diizeyini belirlemek ve bireylerin yasam kalitesini
etkileyen faktorleri incelemek amaciyla yapilmistir.

Gere¢ ve Yontemler: Arastirma, tanimlayicr iliskisel tiptedir. Aragtirma Konyada bir ilge devlet hastanesinin dahiliye poliklinigine
basvuran yasli bireylerde yapilmistir. Aragtirmanin 6rnek biiyiikliigii toplam 228 bireyden olusmaktadir. Verilerin analizinde Mann
Whitney U, Kruskal-Wallis, coklu regresyon analizi kullanilmigtir. p<0,05 istatistiksel olarak anlamli kabul edildi.

Bulgular: Arastirma verilerine gére katilimcilarin yas ortalamasi 71,81+6,62, %62,7’si kadindir. Regresyon analizine gore yas, kullanilan
ilag sayisy, fiziksel aktivite toplam, kiminle yasadigi, diizenli egzersiz yapma, hekim kontroliiniin yasam kalitesinin fiziksel saglik
bilesenini yordadig: belirlenmistir (p<0,05). Etkili olan degiskenlerin yasam kalitesinin fiziksel saglik bileseni tizerindeki degisimin
%70,4’ini agikladig: belirlenmistir. Yas, fiziksel aktivite toplam, kiminle yasadigi, hekim kontroliiniin yasam kalitesinin mental saglik
bileseni tizerinde etkili oldugu goriilmiistiir (p<0,05). Etkili olan degiskenlerin yasam kalitesinin mental saglik bileseni tizerindeki
degisimin % 56,51 agikladig1 saptanmustir.

Sonug: Arastirma sonuglarina gore, tip 2 diyabeti olan yasl bireylerin yagam kalitesinin orta, fiziksel aktivitelerinin ise diisitk diizeyde
oldugu saptanmustir. Yash bireyleri fiziksel aktiviteye tesvik edecek ve yasam kalitelerini artiracak destek programlarinin planlanmasi
onerilebilir.
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Quality of Life of Elderly People

INTRODUCTION

Elderly individuals constitute a significant portion of all
individuals with diabetes (1). The prevalence of type 2
diabetes will continue to increase along with the increase
in the elderly population (2). The fastest increase in the
prevalence of type 2 diabetes was reported in the population
aged 65 and over, in middle- and low-income countries. In
the world, diabetes prevalence rises with age, with people
over 65 having the highest estimated prevalence. The
estimated number of diabetics aged 65-99 in 2019 is 135.6
million (19.3%). If current trends continue, the number of
people with diabetes aged 65 and older (65-99 years) will
be 195.2 million in 2030 and 276.2 million in 2045 (3).
According to the Turkey Diabetes Epidemiology Study
(2013), when the known prevalence of type 2 diabetes in
our country was examined, it was reported to be 22.8% at
the age of 65-69, 20.5% at the age of 70-74, 18.1% at the
age of 75-79, and 15.3% at the age of 80 and above (4). In
2019, among countries in the EUR Region, adults aged 20-
79 years Turkey has the highest age-adjusted comparative
prevalence (11.1%). The number of people older than 65
years with diabetes in 2045 was estimated as 4.8 millions (3).

The increasing prevalence of diabetes in the elderly popu-
lation affects the health-related quality of life of the elderly.
Health-related quality of life includes physical, emotional
and social functions (5,6). Many studies have demonstrated
that individuals with type 2 diabetes have a lower quality
of life than healthy individuals (7,8). In the studies, it was
indicated that both socio-demographic and lifestyle fac-
tors affected the health-related quality of life (5,9). Accord-
ingly, it is emphasized that there is a relationship between
health-related quality of life and gender, age, economic sta-
tus, educational status, body mass index, and accompanying
risk factors (hypertension, dyslipidemia...) (10,11).

In particular, it has been shown that physical activity has a
positive effect on both the physical and mental domains of
health-related quality of life, especially among individuals
with diabetes and the elderly (5,12). On the other hand,
a sedentary lifestyle is considered a modifiable risk factor
for type 2 diabetes and an independent indicator of poor
quality of life (5). It has been reported that the quality of
life of individuals with type 2 diabetes determines both
complications and comorbid conditions, and that low
quality of life leads to cardiovascular mortality (13). The
aim of diabetes treatment is to prevent complications and to
provide a good quality of life for the individual with diabetes
(14). In a meta-analysis study, physical exercise (high and
moderate intensity resistance exercise, 6-24 weeks) has been
proven to be an effective insulin resistance (15). An other

study, long-term regular physical activity training (moderate
intensity, aerobic exercise, three sessions per week, 90 min,
50%-80% VO, max) has been shown to improve glycemic
control, body composition, and cardiovascular fitness
in T2DM patients (16). For these reasons, it is important
to protect the elderly from the negative effects of type 2
diabetes and to ensure that they get older more actively
by preserving their independence. Revealing the factors
affecting health-related quality of life in the elderly also
allows us to develop interventions to prevent the negative
consequences of diabetes.

This study was conducted to determine the quality of life
and physical activity level of elderly individuals with type 2
diabetes and to examine the factors affecting the quality of
life of individuals.

1. How the mean scores of foot care behaviors of adults with
type-2 DM differ according to their sociodemographic and
disease/health-related characteristics?

2. What are the determining factors affecting the quality of
life of elderly individuals with type-2 DM?

MATERIAL and METHODS

The study was planned as a descriptive relational study. The
data of the study were collected in the internal medicine
outpatient clinic of Aksehir State Hospital. The research data
were collected between 15 November 2021 - 14 March 2022.
The hospital was selected by purposive sampling method.
Purposive sampling method was used because there was
only one state hospital in the place where the research was
conducted. Individuals aged 65 and over with a diagnosis of
type diabetes who presented to the Aksehir State Hospital
internal medicine outpatient clinic and met the inclusion
criteria of the study constituted the population of the study.
The sample size was calculated with the G-power 3.1.9.2
program. The sample size of the study was calculated as
228 in total at a power of 90%, a confidence level of 95%
and an effect size (quality of life variable) of 0.2156863 by
considering the general health sub-score average of quality
of life (33.58+39.78) in the study of Kien et al. (9). The
individuals was selected by convenience sampling method.
While individuals who had type 2 diabetes, were aged 65 and
over, were literate, had a diabetes duration of = 6 months,
and could communicate verbally constituted the inclusion
criteria, individuals with type 1 diabetes, psychiatric and
neurological diagnosis constituted the exclusion criteria of
the study.

The data of the study were collected using the Personal
Information Form, SF 36 Quality of Life Scale, and Physical
Activity Scale for the Elderly (PASE).
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Personal Information Form

In order to evaluate the socio-demographic health and
disease characteristics of individuals, a personal information
form was used. The form was prepared by the researchers
based on the literature (5,9,13). The personal information
form consists of a total of 20 questions.

SF 36 Quality of Life Scale

The scale, which was developed by Ware and Sherboume in
1987, evaluates the patient by considering the last four weeks
(17). The scale, which was adapted to Turkish society by
Kogyigit et al. (18) by performing its validity and reliability
study, is used in practice and research and general population
studies. In reliability studies, the Cronbach’s alpha values
of the subscale scores were found to be between 0.73 and
0.76. The item-total score correlations were reported to be
between 0.47-0.88. In the validity study, a multi-modality
matrix was used and the correlation coefficients were found
to be between 0.44 and 0.65 (18).

The scale consists of 36 questions in eight categories
under the headings of function, restriction of roles, social
functioning, mental health, vitality, pain, general perception
of health, and health-related changes. As the scores of each
dimension in the scale increase, the quality of life related to
health increases. The answers to some questions are added
as positive points and as negative points and are evaluated
between 0 and 100 points. 0 indicates “poor health” and 100
indicates “good health”. It is not possible to obtain a total
score for the SF-36 quality of life scale. Instead, summary
scores can be obtained for the physical and mental
components of health in the SF-36 scale. While the physical
health components are physical function, physical role, pain
and general health perception subscales in the scale; mental
health components are vitality, social function, emotional
role and mental health subscales. In summary scores, the
lowest score of “0” and the highest score of “100” points are
obtained, and a high score indicates good health (17,18).

Physical Activity Scale for the Elderly (PASE)

Physical Activity Scale for the Elderly (PASE) was developed
by Washburn et al. to determine the physical activity level
of the elderly and to evaluate home, work, recreational and
physical activities (19). PASE evaluates the activities of the
elderly in the last week. Its Turkish validity and reliability
study was performed by Ayvat et al. (20). The Cronbach’s
alpha coefficient of the scale was 0.71 and the test reliability
was 0.99. The test-retest reliability correlation coefficient
was found to be 0.99-0.99, and 0.99 with a confidence
interval of 95%. Walking activities are mild, moderate and
vigorous-intensity activity.
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While sports and recreational activities are recorded as
never, rarely (1-2 days/week), sometimes (3-4 days/week),
and often (5-7 days/week, the duration of the activities is
classified as less than 1 hour, 1-2 hours, 2-4 hours, and
more than 4 hours. The score is calculated according to the
PASE weight determined for each activity in PASE. The
weight scores are walking: 20, mild sports: 21, moderate
sports: 23, severe sports: 23, strengthening and endurance
exercises: 30, mild housework: 25, severe housework: 25,
house repairs: 30, garden care: 36, garden works: 20, caring
for someone else: 35, work: 21. The activity frequencies and
the activity weights are multiplied to calculate the PASE
scores of the activities. Individuals can get a minimum of
0 and a maximum of 400 points from the scale. The scale
has no other cut-off values. A higher physical activity score
indicates a higher level of physical activity (20).

Variables of the study

Dependent variable: Quality of life sub-scale (physical
health component, mental health component) scores

Independent variable: Socio-demographic and disease
characteristics, physical activity level total score

Data Collection

The data of the study were collected by the researcher in
individuals admitted to Aksehir State Hospital internal
medicine outpatient clinic in the waiting room after the
examination by the questionnaire method between July
and September 2021. Masks, visors and gloves were used
while collecting data due to current pandemic conditions.
Attention was paid to personal distance rules. The average
duration of the survey was 20 minutes.

Statistical Analysis

IBM SPSS 22 package program was used to analyze the
data of the study. Frequency, mean and standard deviation
were used for descriptive statistics. The conformity of the
data to the normal distribution was evaluated using the
Kolmogorov Smirnov test and Q-Q plots. Mann Whitney
U, Kruskal-Wallis, multiple regression analysis were used in
the analysis of the data. p<0.05 was considered statistically
significant.

RESULTS

According to the data of the study, while 62.7% of the
participants were female, 67.1% were married, 53.9% were
primary school graduates, 78.1% had a moderate economic
perception and 11.0% lived alone (Table 1). Furthermore,
it was found that 86.0% of the participants received using
only oral antidiabetic, 76.3% of them had regular drug
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use, 6.1% of them had regular exercise, and only 14.5%
had good percieved dietary compliance and daily blood
glucose measurement frequency. Although 78.1% of them
had chronic diseases other than diabetes, it was determined
that 20.6% of them went to physician check every three
months (Table 2). The difference in the comparison of the
participants’ quality of life subscales, physical and mental
health component and sociodemographic variables was
statistically significant (p<0.05) (Table 1). When the health
characteristics of the participants and the quality of life
subscale mean scores were compared, the difference in
the comparison of both subscales and all variables except
diabetes education and non-diabetic chronic disease was
statistically significant. Furthermore, only the difference
between the diabetes treatment method and the mental
health component was found to be statistically significant
(p<0.05) (Table 2). Those who use only oral antidiabetic,
regular drug users, those who exercise regularly, those with
good perceived dietary compliance, those who measure
blood sugar every day, those who go to a doctor’s check every
three months was high both physical health component
score and mental health component score (Tablo 2). While
the mean age of the participants was 71.81 + 6.62, their BMI
was 29.98 £2.90, duration of diabetes was 20.24 £9.93 year,
and HbA1lcwas 7.53 £1.57. The mean scores of the subscales
of the quality of life scale were 58.64 + 24.11 for the physical
health component and 67.02 + 19.56 for the mental health
component (Table 3).

According to linear regression analysis, it was observed
that the age of elderly individuals (f= -0.301), number of
drugs used (B= -0.136), total physical activity (= 0.351),
with whom he/she lives (= -0.201), doing regular exercise
(B= -0.103), physician check variables were effective on
predicting the physical health component of the quality of
life scale subscale (p<0.05). It was determined that these
effective variables explained 70.4% (Adjusted R2= 0.704)
of the change on the physical health component of quality
of life. Furthermore, it was observed that age (p= -0.375),
total physical activity (p= 0.287), with whom he/she lives
(B= -0.198), physician check (p= -0.120) were effective on
predicting the mental health component of quality of life
(p<0.05). It was determined that these effective variables
explained 56.8% (Adjusted R*= 0.568) of the change on the
mental health component of quality of life (Table 4).

DISCUSSION

The prevalence of diabetes continues to increase all
around the world. Physical activity is of great importance
in controlling possible complications related to diabetes,
especially in elderly individuals with diabetes (21,22).
Physical activity may contribute positively to the quality of
life of elderly individuals with type 2 diabetes by providing
glycemic control (22). In line with this importance, the
sociodemographic and health characteristics of elderly
individuals with Type 2 diabetes and also the relationship
between physical activity levels and quality of life were

Table 1: Distribution of the subscales of quality of life according to the sociodemographic characteristics of the participants

Socio-demographic characteristics n (%) Physical health component Mental health component
Gender Female 143 (62.7) 54.89+23.30 65.11+£20.48
Male 85 (37.3) 64.94+24.27 70.23+£17.55
p value* 0.001 0.036
Marital status Married 153 (67.1) 66.71+£19.25 72.49+15.79
Single 75 (32.9) 42.18+24.74 55.87+21.77
p value* <0.001 <0.001
Educational Literate 105 (46.1) 48.23+£25.03 59.39+21.58
status Primary school 123 (53.9) 67.52+19.35 73.53+£14.91
p value* <0.001 <0.001
Perceived Good 38 (16.7) 64.68+23.57 70.78+19.05
economic status Moderate 178 (78.1) 58.97+23.63 67.52+19.19
Poor 12 (5.3) 34.63+19.55 47.66£16.93
p value** 0.001 0.001
. Alone 25(11.0 65.60£20.64 72.19+12.64
:l\::t:‘i‘fzg"m hel \With spouse 138((60.5)) 67.71+18.62 73.51+14.82
With spouse and children 65 (28.5) 36.70+21.76 51.25+21.75
p value** <0.001 <0.001

*Mann Whitney U, ** Kruskal Wallis
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Table 2: Distribution of the subscales of physical activity and quality of life according to the health characteristics of the

participants.
Health characteristics n (%) Physical health Mental health
component component
Diabetes treatment Using only oral antidiabetic 196 (86.0) 58.96+24.43 68.24+19.44
method Using both insulin and oral antidiabetic 32 (14.0) 56.69+22.24 59.57+18.94
p value* 0.533 0.006
Regular drug use Yes 174 (76.3) 63.97+£21.87 71.52+£17.04
No 54 (23.7) 41.44%23.08 52.51+£20.26
p value* <0.001 <0.001
Regular exercise Yes 14 (6.1) 86.83+5.31 85.48+3.80
No 214 (93.9) 56.79+23.70 65.81+19.57
p value* <0.001 <0.001
Percieved dietary Good 33 (14.5) 68.44+26.92 72.22+21.48
compliance Moderate 146 (64.0) 62.57+21.82 69.98+16.95
Poor? 49 (21.5) 40.31+19.27 54.71+20.84
p value** <0.001 <0.001
Every day 33 (14.5) 62.08+22.23 71.80+£18.68
E:;ifi“mcé’;f frequency  SOmetmes 95 (41.7) 642342122  69.70+17.60
Rarely * 100 (43.9) 52.20+25.87 62.82+20.91
p value** 0.003 0.006
Once in 3 months ? 47 (20.6) 68.60+21.52 75.05£16.27
Physician check Every 6 months * 123 (53.9) 61.99+22.49 69.68+17.66
Once a year or more * 58 (25.4) 43.45422.74 54.86+20.58
p value** <0.001 <0.001
Receiving diabetes Yes 50 (21.9) 61.96+24.44 64.35+21.34
education No 178 (78.1) 57.71£24.00 67.77£19.02
p value* 0.241 0.582
Presence of chronic disease Yes 178 (78.1) 57.91+£23.50 66.77£19.33
other than diabetes No 50 (21.9) 61.22+26.24 67.90+20.54
p value* 0.262 0.379

*Mann Whitney U, ** Kruskal Wallis, * Bonferroni corrected ANOVA test.

Table 3: Participants’ age, BMI, HbAlc, number of chronic
diseases, number of drugs used, quality of life subscale and
mean physical activity scores.

Characteristics* Findings

Age (year) 71.81 £ 6.62 64-92
BMI (Kg/m?) 29.98 £2.90 19.96-42.53
Diabetes duration (year) 20.24 +9.93 1-46
HbAlc (%) 7.53+1.57  5.60-13.40
Number of chronic diseases

other than diabetes (n) 149+ L15 0-5
Number of drugs used (n) 3.07 £1.63 0-10
Physical activity 92.39 £ 63.22 0-320
Quality of life subscales

Physical health component ~ 58.64 +24.11 2.50-93.75

67.02 +£19.56  9.88-90.75

* Mean + Standart deviation, Minimum-Maximum.

Mental health component
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examined this study. According to the results of the study, it
was determined that elderly individuals with type 2 diabetes
had a moderate quality of life and a low level of physical
activity. Studies in the literature also support these results
(7, 23). Al- Aboudi et al. reported Saudi diabetes patients
have low levels of health-related quality of life (7). In another
study was highlighted that physical inactivity negatively
affects the quality of life of diabetic patients (23).

The quality of life of elderly individuals with type 2
diabetes is affected by demographic characteristics. In the
results of the present study, a significant relationship was
found between gender, marital status, education level,
economic perception and with whom he/she lives, and
physical/mental health components. Males, primary school
graduates, and couples living together have higher physical
and mental quality of life components than other groups In
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Table 4: Determining factors affecting the mental health and physical health component of quality of life.

Physical health component

Mental health component

Collinearity Collinearity

Variables B t P Tolerance VIF B T P Tolerance VIF
Constant 8.662  <0.001 8723  <0.001
Age 0301  -5460 <0.001  0.429 2333 -0375 -5622 <0.001 0429  2.333
BMI 20011 -0290 0772  0.836 1196 -0.005 -0.011  0.991 0836  1.196
Diabetes duration  -0.043 -0.911 0.363 0.574 1,743  0.091 1,587 0.114 0.574 1,518
HbAIlc 20071 -1.561 0120  0.635 1575 -0.085 -1.561  0.120 0.635 1575
Number of
chronicdiseases 06 1100 0273 0687 1456 0013 0255  0.799 0.687  1.456
other than
diabetes
i‘:&lber ofdrugs 136 3127 0002 068 1451 -0.01  -1.923  0.056 0.689 1451
Total physical 0351 7051 <0001 0527 1897 0287 4772 <0001 0527 1897
activity
Marital status 0008 0167 0867 0530 1.88 0061 1010 0314 0530 1.886
(1=single)
Educational status o 0o 1530 0126 0665 1504 0025 0472 0637 0665  1.504
(1=literate)
With whom he/
shelives (1=with ~ -0.201  -4.007 <0.001 0521 1918 -0.198  -3282  0.001 0521 1918
spouse-children)
ie_gr‘:(lgr druguse 060 -1389 0166 0704 1421 -0.128 2454 0015 0704 1421
Doing regular 20103 -2.619 0009  0.849 1178 -0.063 -1.329  0.185 0849 1.178
exercise (1=no)
Percieved Dietary
compliance 20059  -1264 0207 0594 1.684 0003 0154  0.957 0594  1.684
(1=poor)
Physician check
(1=annually or 20.101  -2516 0013  0.803 1245 -0.120 -2471  0.014 0.803  1.245
more)

Adjusted Adjusted
220,722 F=39.531 p<0.001 220,594 F=22.292 001
R2=0.7 o 070, F=39:531 p<0.00 R=0594 o 92 p<0.00

a study, it was indicated that higher depression symptoms
were closely associated with increased sedentary time in
women with Type 2 diabetes (24). On the other hand, it
has been reported that those who are male have a higher
health-related quality of life index compared to female
(25). In a study, it was stated that the possibility of affecting
sociodemographic characteristics (age, gender, educational
status, economic status, being alone, etc.) and cognitive/
mental functions of elderly individuals with diabetes

mellitus as social determinants of health was 3.75 times
higher compared to undiagnosed elderly individuals (26). It
was reported that age, rural lifestyle, retirement, lower level
of education and low socioeconomic status were found to be
independent risk factors for the component scores (physical
and mental health) of SF-36 (27). In accordance with these
results, it is observed that sociodemographic characteristics
may affect the quality of life. In this case, these individual
characteristics can be taken into account in the planning of
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intervention programs that will improve the coping skills
of the elderly with the disease. It may be said that especially
old age, low perceived economic status of individuals will
negatively affect the quality of life (27).

On the other hand, the quality of life of elderly individuals
withtype 2 diabetesisaffected by demographic characteristics
as well as health characteristics. In the present study, a
significant relationship was found between regular drug
use, regular exercise, perceived dietary compliance, blood
glucose measurement frequency, and physician check and
the components of quality of life. It has been reported that
those who are use less medication have a higher health-
related quality of life index compared to other groups.
Meanwhile, a longer duration of diabetes and older age
were reported to be negatively associated with the health-
related quality of life index. (28). In another study, it was
stated that women showed worse health-related quality of
life than men. In the same study, it was reported that age,
presence of acute and chronic complications, comorbidities,
pharmacological treatment and glycemic control affect
health-related quality of life. In addition, living alone and
having a low socioeconomic status have been shown to
negatively affect quality of life (28).

In a study, it was indicated that the quality of life of elderly
individuals who used insulin and had low physical activity
level was negatively affected (12). In another systematic
review and meta-analysis study, it was reported that physical
exercise, frequent blood sugar control, complications,
hypertension, diabetes duration, more red meat diet and
depression were associated with the quality of life of the
patients with type 2 diabetes (26). Similar to the study
results of Jing et al. it was also found in the present study
that there was a relationship between physical exercise and
blood sugar measurement and quality of life (29). Unlike
the present study, another study reported that the quality
of life was lower in diabetic individuals with longer disease
duration and insulin use (30). This difference in the present
study is due to the mental health component of quality of life.
Stojanovi¢ et al. was stated that DM complications (angina
pectoris, hearth failure, diabetes nephropathy, and diabetes
retinopathy) were found to be independent risk factors
for the component scores (physical and mental health)
of SF-36 (27). The results of this study show that diabetes
management may have an effect on the quality of life. In
case of failure to provide effective diabetes management
(regular drug use, blood glucose measurement frequency,
regular exercise, etc.), possible complications (nephropathy,
neuropathy, diabatic foot, cardiovascular diseases etc.) of
the disease may adversely affect the quality of life. It may
be said that especially diabetes-related complications, the
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presence of diabetes as well as other chronic diseases, and
poor glycemic control of individuals will negatively affect
the quality of life.

In the present study, it was found that age, number of
drugs used, level of physical activity, with whom he/she
lives, regular exercise, physician check were effective on the
physical health component of quality of life. On the other
hand, it was determined that age, physical activity level,
with whom he/she lives, regular drug use and physician
check were effective on the mental health component of
quality of life. In a study, it was reported that there was
a statistically significant negative correlation between
quality of life and physical activity in individuals with type
2 diabetes (23). In another study, it was indicated that
negative changes in the lifestyle of adults (physical activity
restriction, dietary changes, etc.) led to increases in weight
and waist circumference values, and glycemic parameters
such as fasting and postprandial glucose (31). Controlling
the risk factors (physical activity level, physician check, etc.)
that can be changed among these risk factors, supporting
the self-care of individuals for diabetes and the inclusion
of a specially planned exercise program in the lives of
individuals may improve the quality of life of individuals
with type 2 diabetes.

CONCLUSION

According to the results of the study, it was determined
that elderly individuals with type 2 diabetes had a moderate
quality of life and a low level of physical activity. It was
determined that the factors such as age, number of drugs
used, physical activity, with whom he/she lives, regular
exercise, and physician check affected the physical and
mental health components, which are subscales of quality of
life. In line with the results of this study, low physical activity
may negatively affect the quality of life of elderly individuals
with type 2 diabetes. In the treatment of diabetes, it can
be recommended to support elderly individuals with type
2 diabetes in the primary care follow-up, especially in the
evaluation of their physical activity status and in gaining
physical activity habits in a way to increase the motivation
of the elderly individuals.

In this study, convenience sampling was used. Therefore,
the results cannot be generalized to other elderly individuals
with type 2 diabetes.
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Tip 2 Diyabet Karar Mekanizmasinda Tepki Dinamigini Degistirir
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oz
Amag: Degisen yasam ve beslenme aligkanliklar: sebebiyle diabetes mellitus diinyada her gecen giin insidans: artan 6nemli kronik
hastaliklardandir. Diyabetin serebrovaskiiler etkilerinin yani sira kognitif fonksiyonlar tizerine etkisinin oldugunu bildiren ¢alismalar
bulunmaktadir. Bu ¢alismada tip 2 diabetes mellitus (T2DM) hastalarinda isitsel uyaranlar esliginde kognitif etkileri denetlemeyi
amagladik.

Gere¢ ve Yontemler: Bu calisma T2DM teshisi almus ileri yas bireyler ile benzer yaglarda kontrol grubundan olusan toplam 58 katilimci ile
gerceklestirildi. Caligmaya dahil olan bireylerden aglik kan sekeri 6l¢timiiniin ardindan elektroensefalografi (EEG) ve elektrookiilografi
kaydi alinirken es zamanli olarak Simon paradigmasi uygulandi. Alinan EEG kayitlarindan olayla iligkili potansiyeller (O1P) elde edildi.
Kontrol ve T2DM gruplari arasindaki degiskenleri karsilastirmak icin bagimsiz 6rneklem t testi kullanildr.

Bulgular: Uyumsuz sunulan uyaran cevaplari, uyumlu uyaran cevaplarina gore o6lgiilen tim parametrelerde artti. Bu artis yonelim etkisi
olarak kabul edildi. Tiim test kosullarinda kontrol grubuna gére T2DM grubu reaksiyon siiresi artti. T2DM grubunda OIP; N1, P2, P3
genlikleri tekil olarak ve tepeden tepeye dl¢timlerinde tiim deney kosullarinda azaldi. Kontrol grubuna gére T2DM grubunda P3 latansi
artis gosterdi.

Sonug: Davranis ve elektrofizyolojik bulgularda T2DM hasta grubu biligsel fonksiyon bakimindan kontrol grubuna gore diisiik perfor-
mans gostermistir. Bu azalis beyin sap1 ve beyaz cevherin T2DMden etkilendigine isaret etti. Bununla birlikte OIP defleksiyonlarindaki
degisim karar mekanizmasinda tepki rekabetini etkiledigini gosterdi.

Anahtar Sozciikler: Diabetes mellitus, Simon gorevi, Dikkat, Olay iliskili potansiyel, P300

Type 2 Diabetes Changes the Response Dynamics in the Decision Making Mechanism

ABSTRACT

Aim: Due to changing life style and nutritional habits, diabetes mellitus one of the most important chronic diseases with an increasing
incidence in the world. Besides cerebrovascular affects, there are also studies that diabetes affects cognitive functions. In this study, we
aimed to investigate the cognitive effects via auditory stimuli in type 2 diabetes mellitus (T2DM) patients.

Material and Methods: This study was carried out a total of 58 elderly individuals, diagnosed T2DM and a control group of similar
ages. The Simon paradigm was applied simultaneously while recording electroencephalography (EEG) and electrooculography after
determined fasting blood glucose levels from the participants included in the study. Event-related potentials (ERP) were derived from the
EEG recordings. Independent samples t-test was used to compare between the control and T2DM group variables.

Results: There was an increase in the responses to the incongruent stimuli according to all parameters compared to the congruent
stimulus, which was accepted as the orientation effect. The reaction time of the T2DM group increased compared to the control group in
all test conditions. In the T2DM group, the amplitudes of ERP N1, P2 and P3 were decreased single and in peak-to-peak measurements
under all experimental conditions. P3 latency increased in the T2DM group compared to the control group.

Conclusion: These results showed that the T2DM group lower performance on cognitive functioning compared the control group,
considered behavioral and electrophysiological findings. These decreases indicate brainstem and white matter are affected from T2DM. In
addition, the change in ERP deflections showed that it affects response selection in the decision making mechanism.

Keywords: Diabetes mellitus, Simon task, Attention, Event related potential, P300
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GIRIS

Diabetes mellitus (DM) organizmanin tiimiinde etkili olan
kan glikoz diizeyinin yiikselmesi ile karakterize en yaygin
metabolik hastaliklarindandir. Sedanter yasam ve basit
sekerce zengin islenmis gidalarin insan hayatina girmesi
ile birlikte tip 2 diabetes mellitus (T2DM) hipertansiyon-
dan sonra ikinci sirada goriilen bir halk saglig1 problemidir.
Calismalar DM’nin organizmanin tiimiinde, basta vaskiiler
ve kan akisi dinamiklerinin degisiminin yaninda merke-
zi sinir sistemine etkisi oldugunu; kognitif bozulmaya ve
demansa yol agtigini bildirmektedir (1, 2). T2DM vakala-
rinin % 6-8’inin demans ile iligkili oldugu ve yasam siiresi-
nin artisina bagli olarak bu oranin gittikge yiikselecegi ifade
edilmektedir (3). Yirmi dort caligmay kaynak alan ve top-
lam 26000 kiside yapilan bir meta analiz sonucunda T2DM
hastalarinin diyabetik olmayanlara gére nérokognitif test-
lerde diisiik performans gosterdigi ifade edilmis ve kognitif
bozulmada; azalan gri cevher ve bozulan glikoz metaboliz-
masinin etkili oldugu ifade edilmistir (4). Bununla birlikte
bazi ¢alismalar diyabette gozlenen kognitif bozulmayi beyaz
cevherde meydana gelen hasar olarak ifade etmis bu iligki-
yi kognitif hiz azalmas1 olarak tanimlamustir (5, 6). Benzer
bicimde T2DM’nin hastalarda dikkat performansinda azal-
ma, hafiza bozukluklari, yonetsel fonksiyonlarda bozulma,
motor islem ve hizinda azalmaya neden oldugunu gosteren
¢aligmalar da bulunmaktadir (4, 7).

Kognitif gorevlerden 6grenme ve hafiza i¢in gerekli ase-
tilkolin tiretim ve diizenlenmesi i¢in insiilin sinyalizasyo-
nu o6nemlidir. Bozulan insiilin sinyalizasyonunun bellek
sorunlarini beraberinde getirmesi bu anlamda ka¢inilmaz-
dir (8). Kan glikoz konsantrasyonunun ytikselmesi ile sinir
dokuda artan oksidatif stres, azalan beyin kaynakli biiyiime
faktortt (BDNF) ve buiytime hormonu diizensizlikleri yine
T2DM’nin demans ve kognitif bozulmaya neden olan en
onemli hiicresel olaylaridir (9). Cooray ve ark.nin tip 1 DM
hastalarinda gerceklestirdigi ¢alismada olay iliskili potan-
siyel (OIP) erken komponenti olan N1’de meydana gelen
amplitiid azalmasi ve latans kaymast ile yine bu defleksiyon-
dan sorumlu primer isitsel korteks ve fronto-parietal alan
baglantilarinin etkilendigine isaret etmistir (10).

DM’nin periferik sorunlarla birlikte merkezi sinir sistemi
fonksiyonlarimi etkiledigi literatiirde bir¢ok ¢alismada ifa-
de edilmis ve gosterilmistir (1, 2, 4-7). Bu bozulmalar basta
demans ile agiklanmaya ¢alisilmis olsa da (3), beyin islem-
lerinin anlagilmasinin giigliigii sebebiyle DM’nin yonetsel
olaylara etkisi yalnizca kavramsal olarak degerlendirilmistir.
Ornegin DM’nin dikkatin agamalarina, karar alma siireg-
lerine etkisinin hangi baglamda oldugu heniiz tam olarak
aydinlatilamamistir. Bu manada DM’nin kognitif siireclere
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etkisini konu alan ¢aligmalarin literatiire 6nemli katkilar
saglayacag ifade edilebilir. Bu ¢aligmada T2DM hastalarin-
da davranis tepkilerinin yaninda, isitsel uyaranlar ile olusan
OIP kayitlari ile kognitif yeteneklerinin belirlenmesi ve dik-
kat siireclerinin incelenmesi amaglandu.

GEREC ve YONTEMLER
Katilimcilar ve Protokol

Bu ¢aligmanin evreni i¢in 60 goniillii katilmer 6n gortl-
du, fakat iki katilimer testlere adapte olamadi ve deneyden
¢ikarildi. Caligmanin verileri toplamda 58 katilimcidan elde
edildi. Katilimcilarin DM ile ilgili bir teshis alip almadikla-
r1 sorgulandi. Teshis almayan goniilliller a¢hik kan sekeri-
nin 6l¢imiiniin ardindan kontrol grubunda yer aldi. Tim
katilimcilarin sag el tercihine sahip oldugu Edinburgh Old-
field el tercihi anketi ile dogruland: (11). Calisma yontemi-
nin ag¢iklanmasinin ardindan bilgilendirilmis onam alindi.
Testlerden 6nce aglik kan seker diizeyinin dl¢tilebilmesi i¢in
katilimcilar 6nceden bilgilendirildi. Caligma giinii ag olarak
gelen katilimcilarda parmak ucundan alinan kandan, strip
ve glukometre yardimiyla aglik kan seker diizeyi dl¢tildi.
Test Oncesi test dizisinden farkli rastlantisal olarak olustu-
rulmus deneme kayitlar1 alindi. Caligmaya; sesleri normal
sekilde igiten ve ayrim yapabilen, testi sorunsuzca gergek-
lestirebilecegine kanaat getirilen katilimcilar dahil edildi.
Tim kayitlar 08:00-11:00 saatleri arasinda gerceklestirildi.
Bu calismanin deney asamast 2021 yili mart-ekim aylari
arasinda gerceklestirilmistir.

Rahat bir pozisyonda ekran kargisinda oturmasi istenen
katilimcilara tiim yonergeler hem sozel olarak hem de bilgi-
sayar ekranindaki yazili yonergeler ile aktarildi. Katilimci-
larin 6niinde bulunan butonlar: kullanarak sag ve sol elleri
ile isittikleri seslere cevap olusturmasi gerektigi agiklandi.
Katilimcidan cevap olustururken yiiksek dogruluk ve hiz-
la yonergelere uymasi istendi. Tiim testler ses gecirmeyen
0Ozel bir test odasinda gerceklestirildi. Ortamda katilimcinin
dikkatini dagitabilecek isitsel ve gorsel herhangi bir uyaran
yoktu.

Testler, EEG Kaydinin Alinmasi ve OIP Hesaplamasi
Isitsel Simon Testi

Yonelim etkisinin ve dikkat siireclerinin incelenmesine
olanak saglayan bu paradigma ilk olarak Simon tarafindan
tanimlanmigtir (12). Simon gorevi gorsel olarak uygulana-
bildigi gibi isitsel olarak da uygulanir. Bu ¢alismada testler
isitsel uyaranlar yardimu ile uygulandi. Uyaranlar 72 desibel
ses basing seviyesinde kulaklik araciligi ile sunuldu. Kati-
limcilar ekrana gelen yonergeleri izleyerek hazir olduklarin-
da testi kendileri baslatt1.



Tip 2 Diyabet ve Simon Etkisi

Bu testte uyaranlarin sunumu sonrasi miimkiin olan en kisa
stirede katilimcinin sag veya sol el isaret parmag ile buton-
lara basarak cevap olusturmasi beklenir. Hedef uyaran kati-
limciya bazen uyumsuz (incongruent) bazen de uyumlu
(congruent) bigimde kulakligin sagindan veya solundan
sunulabilir. Uyumlu kosul; kulakligin bir tarafindan gelen
uyaran ile ayni taraftaki elin cevabi iken uyumsuz kosul;
kulakligin bir taraftan isitilen uyarana karsi diger taraftaki el
ile cevap olusturmasidir. Katilimciya verilen gérev amacin-
dan timiiyle ilgisiz olan bu etki ile katilima ¢eligkiye siiriik-
lenerek reaksiyon zamaninda artis gozlenir. Bu yonelim
etkisine Simon etkisi ad verilir (13-17). Simon etkisi uya-
ranin sunum bi¢ciminin bozucu/geldirici etkisi ile ilgilidir.
Testte amag, uyaranin geldigi tarafa dogru olan bu egilimin
yarattig1 bozucu veya ¢eldirici etkiye ragmen bireyin gérevi
¢oztimlemesidir (13, 15).

Deney esnasinda stimiilasyon sisteminde zaman Kkilitli ola-
rak olayin karakteristigine uygun veri edinim sisteminde
isaretler olusturuldu. Ayni anda veri edinim sistemi gergek
zamanli EOG (elektrookiilografi) ve EEG (elektroensefalog-
rafi) kayitlarini aldi. Test esnasinda (i) uyumlu dogru, (ii)
uyumlu hataly, (iil) uyumsuz dogru, (iv) uyumsuz hatali veri-
ler kaydedildi. Uyaraninin sunulmast ile cevabin verilmesi
arasinda gecen siire reaksiyon zamani olarak kaydedildi.
Deney tasarimi ve isitsel uyaranlarin katilimciya sunulma-
s1 i¢in tim scriptler E-Prime (Sharpsburg, PA. ABD) ver-
siyon 2.0 programinda yazildi. Calismada isitsel uyaranlar
ile katihmcilarin verdikleri tepki stireleri, tepki siirelerinin
toplamlar: ve test basar1 orani hesaplandi. Bu hesaplama-
larda genel ortalamalarin yani sira uyaranin uyumlu veya
uyumsuz olmasina gore reaksiyon zamanlari, uyaranin sag
veya soldan gelmesine gore test basari oranlari hesaplandi.

Olay iliskili Potansiyeller

OIP, elektroensefalografi (EEG) kayitlarindan elde edilen
yiitksek zamansal ¢oziintirliige sahip biligsel islevler ile ilgili
potansiyel kayitlaridir (18). OIP esasen bir uyarilmig potan-
siyel olup yaratilan bir olaya karsin beynin verdigi tepkile-
rin ortalamasi olarak ifade de edilebilir. Temel olarak OIP
kayitlarinda elde edilen dalgalar negatif ve pozitif yonde
olusum zamanlarina gore isimlendirilir. OIP’nin uyarana
bagli eksojen ve kognitif siiregleri barindiran endojen bile-
senleri bulunur. En bilinen kompleksler P1, N1, P2, N2 ve
en ¢ok caligilan komponenti olan P300/P3 bilesenidir (19).
[lk olarak Sutton ve ark. tarafindan ifade edilen P3 deflek-
siyonu karar alma siirecinin anlagilmasinda yaygin olarak
kullanilir (20).

EOG - EEG Kayitlarinin Alinmasi ve O1P
Dalgaciklarinin Hesaplamasi

EEG kayitlar: icin Biopac (Goleta, CA, ABD) veri edinim
sistemi kullanildi. Katilimcilarin nazyon ve inyondan gegen

kafa cevreleri 6l¢tilerek EEG uluslararasi 10-20 sistemine
gore Cz bolgesine yerlestirilen aktif elektrottan, sag kulaga
yerlestirilen referans elektroduna karsi, 0.1-250 Hz arali-
ginda bant gegiren filtre kullanilarak kaydedildi. indiferent
elektrot sol mastoid’e yerlestirildi. Kayit 6ncesi tiim elekt-
rotlar 10 KOhm'un altindaydi. EEG isaretleri i¢cin 2000
Hz érnekleme hizi kullanildi. G6z hareketlerini monitdri-
ze etmek tizere sag goziin nazyon ve dig kantus bolgesine
yerlestirilen elektrotlardan EOG kayitlar1 alindi. EEG veri-
leri ve EOG verilerinin timii ger¢cek zamanl olarak kab-
losuz transmitter ile veri edinim sistemine (Bionomadix,
Goleta, CA, ABD) aktarildi. Kayit esnasinda veri edinim
sistemi paralel port ile uyarilarin sunuldugu E-prime siste-
mine baglandy; boylece iki adet bilgisayar paralel olarak ile-
tisim saglad1. Uyaran bilgisayari, uyaranlarin sunumunu ve
deneklerin uyaranlara kars: yanitlarini toplarken, veri edi-
nim sistemi EEG verisini toplamakta ve beraberinde uya-
ran bilgisayarindan gelen uyaranlarin sunum ve deneklerin
yanit anlarini EEG verisi tizerinde isaretledi. Uyaran sunu-
mu yapan bilgisayarla EEG verilerini toplayan bilgisayar
arasinda kurulmus olan bu iletisimle, uyaranin sunum aniy-
la zaman kilitli (time-locked) EEG dilimlerini belirlemek ve
uyaran-yanitla ilgili beyin elektriksel aktivasyonlarini analiz
etmek miimkiin oldu (EPOCH analiz).

Elde edilen temel veri FIR filtrelemelerinden sonra, EOG
artefakt diizeltmesi yapildi. Veri edinim sisteminde uyaran
zamanu sifir olarak kabul edilerek uyaran 6ncesi 100 ms ve
sonrasindaki 1000 ms siiresi EPOCH’land1 ve tiim uyarim
sonrasi ortalama alindi (averajlama). Ortalama sonrasi uya-
r1 dncesi 100 ms ve 0. dilim izoelektrik hat elde edebilmek
icin kullanild1. Sonug potansiyel, yani OIP elde edildi. OiP
tizerinde zamansal dilimleme yapilarak potansiyel negatifli-
gi ve pozitifligi; genlik ve latans hesaplamalari ile incelendi.

Istatistiksel Degerlendirme

[statistiksel gosterimde ortalama (m) + standart sapma
(sd) kullanildi, anlamlilik diizeyi en biiyiik 0.05 belirlendi.
Orneklem biiyiikliigiinii belirlemek igin gii¢ analizi yapil-
mis, a= 0.05, p= 0.20, test giicii 0.80 olarak hesaplandigin-
da her grupta 30 olmak {izere toplam 60 birey ongoriildi.
Cohen’in delta etki degeri: 0.65, t degeri:1.67’idi. Son nokta
glic analizinde etki degeri 0.66 olarak hesaplandi. Verilerin
homojenligi Levene testi ile sorgulandi. Normal dagilim
denetimi Shapiro-Wilk testi ile gerceklestirildi. Baz1 testler
kontrol ve hasta grubu arasinda bagimsiz 6rneklem testleri
iken, gruplarin sag ve sol el performansinin 6l¢iimlerinde
ve karsilastirilmasinda bagimli 6rneklem testleri se¢ildi. Bu
amagla hasta ve kontrol grubu karsilagtirmalarinda bagim-
s1z Orneklem t testi yapilirken, el tercihine gore karsilastir-
malarda eglestirilmis t testi kullanildi. OIP gésterimi igin
Acqknowledge kullanildi. Grafiklerin olusturulmas ve ista-
tistiksel analizler i¢in IBM SPSS versiyon 22.0 (IBM Corp.
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Armonk, NY, ABD) ve Graphpad prism v9 (Graphpad
software Ca, ABD) kullanilda.

Bu caligma uluslararasi Helsinki Deklarasyonu esaslarina
uygun olarak yiiriitiilmiis, Recep Tayyip Erdogan Univer-
sitesi girisimsel olmayan klinik arastirmalar etik kurulu;
2021/23 karar no’lu onay1 sonrasi gergeklestirilmistir.

BULGULAR

Demografik incelemelerde katilimcilara ait verilerin orta-
lamalar1 ve standart sapmalar1 Tablo 1'de gosterilmistir.
Oncelikli olarak katilimcilarin aglik kan gekeri diizeyleri
karsilastirildiginda; T2DM grubu katilimcilarinin aglik kan
sekeri diizeyinin kontrol grubuna gore yiiksek oldugu goriil-
dii (1(56)=-7.40, p <0.001). Belki de en 6nemli demografik
gosterge 6rneklemimizde yer alan T2DM hastalariin diyet
ve yasam bigimlerine yeterli 6zeni gostermedigi ile ilgili idi.

Bulgularimiza gére T2DM grubu (677+20 ms) reaksiyon
sliresinin, kontrol grubu (610+15ms) reaksiyon siiresinden
anlaml bicimde artig gosterdigi (#(72) = -2,61, p=0.011)
gorildii. Kontrol grubu basar1 orani (0,96+0,22) ile T2DM
grubu bagar1 orani (0,96+0,24) arasinda istatistiksel olarak
anlamli bir fark yoktu (p>0.05). Iki sonug birlikte deger-
lendirildiginde T2DM grubu azami bigimde testte basari-
I1 sonug elde etmeye ¢alisirken islem esnasinda reaksiyon
stiresi artmustir. Bununla birlikte kontrol grubunun uyariy1
sag (p=0.012), sol kulaktan (p=0.013) isitmesi, ayrica uyumlu
bicimde (p=0.025) veya uyumsuz (p=0.007) bigimde gelmesi
durumunda da T2DM grubundan daha hizli cevap olustur-
dugu istatistiksel olarak gosterilmistir (Sekil 1).

OIP kompleksleri latans ve amplitiitler dikkate alinarak
incelenmis, defleksiyonlar endojen komplekslerde tepe-
den tepeye olgiimlerle karsilastirilmistir. Degerlendirme-
ler gruplarin kendi igerisinde uyumlu ve uyumsuz uyaran
degerlendirmesinin yaninda gruplar arasi uyumlu, gruplar
arast uyumsuz uyaranlara ait kayitlar degerlendirilmistir.
oip dalgalar1 P1, N1, P2, N2 ve P3 kompleksleri, bu komp-
leksin genlik ve latanslarini icermektedir. Uyumlu ve uyum-
suz uyaran kosulunda gruplara ait ortalama + S.E.M Sekil
2’de gosterilmistir.

Tablo 1. Katilimcilarin gruplara gore demografik verileri

Alkanat M ve Ozdemir Alkanat H

Bir eksojen kompleks olan P1 uyumlu (congruent) sartta
incelendiginde; kontrol ve T2DM grubunda bir fark gézlen-
medi (p>0.05). Tlk negatif defleksiyon olan N1 dalgasi ince-
lendiginde kontrol grubu genligi (-8.92+0.79 uV), T2DM

w
o
o

OKontrol
DM

Reaksiyon Siiresi (ms)
=y
o
o

ConlL

IncR

Sekil 1: Kontrol ve T2DM gruplari uyaran sunum bigimine
gore reaksiyon siiresi karsilagtirmasi ile lateralizasyon etkisi
gosterilmistir.

Con: Uyumlu (Congruent), Inc: Uyumsuz (Incongruent),

DM: Tip 2 Diabetes Mellitus, L: Sol, R: Sag.

+ 55 B3 e DM

Kontrol
Pl £ /‘\

N2 ™~

Voltaj (nV)

2u VL

NI 20ms

Sekil 2: Uyaran uyumlu bicimde sunuldugunda isitsel olay iliskili
potansiyel kaydu.

Mavi/diiz ¢izgi gosterimi kontrol grubu, kirmizi/noktali gosterim DM: Tip
2 Diabetes Mellitus grubu cevap ortalamalar: (Grand average). N1, P2, P3
genlik degisimi ve P3 latans degisimi genlikler, uV: mikrovolt birimi, yatay
eksen ms: milisaniye biriminden gosterilmistir.

Kontrol (n=30) T2DM (n=28) P
Yas 534+ 11.04 57.7 8.1 =0.114
Viicut agirhigr (kg) 75.6 £16.3 85.5+£13.7 =0.009
Viicut Kiitle Indeksi (BMI) (kg/m?) 26.7+3.5 30.6+24 <0.001
DM yil - 11.1+9.2 -
Aglik Kan Sekeri Diizeyi (mg/dl) 93.6+7.3 152.4 +£49.7 <0.001

T2DM: Tip 2 Diabetes Mellitus
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Kontrol

Voltaj (nV)

wv]

20ms

Sekil 3: Uyaran uyumsuz bicimde sunuldugunda olay iliskili
potansiyel kaydu.

Mavi noktali gosterim DM: Tip 2 Diabetes Mellitus, cevap ortalamalar
(Grand average). N1, P2, P3 genlik degisimi ve P3 latans degisimi genlikler,
uV: mikrovolt birimi, yatay eksen ms: milisaniye biriminden gosterilmistir.

grubundan (-6.81+0.47 uV) anlamli bicimde distukti
(t(43): -2.41, p = 0.02). Fakat uyumlu uyaran esnasinda N1
latanslari bakimindan iki grup arasinda fark yoktu (p>0.05).
Yine uyumlu uyaran sunumu ile P2 incelendiginde benzer
bicimde kontrol grubunda amplitiid (5.84+0.29 uV) T2DM
grubundan (3.84+0.23 uV) yiiksekti (t(43) : 5.47, p < 0.001).
Uyumlu uyaran sunumunda iki grup P2 latans bakimindan
birbirinden farkli degildi. Uyumlu uyaran sunuldugunda iki
grup arasinda N2 genlik ve latans farki: yoktu (p > 0.05).

Uyumlu uyaran sunuldugunda kontrol grubu ile T2DM
grubu P3 dalgas1 ve genligi karsilastirildi. Kontrol grubu
(5.79+0.54 uV), T2DM grubundan (3.30+0.38 uV) yiiksek
oldugu gozlendi (#(43): 3.88, p = 0.001). Bununla birlikte
T2DM grubu P3 latansi (379+4ms) kontrol grubuna (347+6)
gdre artmust1 (£(43) : -4.53, p < 0.001). Isitsel uyaranlar i¢in
tepeden tepeye N1-P3 latans karsilastirmalarinda kontrol
grubuna (223+8 ms) kiyasla T2DM grubu siiresinde (250+5
ms) artis gozlendi (#(43): -3.66, p=0.004).

Uyaran uyumsuz bi¢gimde sunuldugunda gruplar aras: deger-
lendirmede (Sekil 3); uyumlu uyaranda oldugu gibi iki grup
arasinda P1 genlik ve latans farki gézlenmedi (p > 0.05).

Iki grup arasinda N1 latanslar1 bakimindan fark yokken
(p > 0.05), kontrol grubu N1 genligi (-9.7+1.09 uV) DM
grubu genliginden (-7.04+0.43 V) distkta (¢(43): -2.27,
p = 0.009). Kontrol grubu P2 genligi(6.55+0.22 uV) T2DM
grubundan (4.45+0.40 uV) yiiksek (#(43) :3.84, p < 0.001),
bulunurken, iki grup latanslar1 arasinda fark yoktu. Benzer
sekilde gruplar arasinda N2 genlik ve latanslar1 arasinda
fark yoktu (p > 0.05). Fakat tepeden tepeye yapilan incele-
mede P2-N2 genligi kontrol grubunda T2DM grubuna gore
yiiksekti (#(43) : 2.65, p = 0.011). P3 komponenti incelendi-
ginde kontrol grubu genliginin (5.61+0.45 4V), T2DM gru-

bundan (3.27+0.35 uV) yiiksek oldugu goruldi (#(43): 4.14,
p < 0.001). P3 latans: kontrol grubuna (359+6ms) kiyasla
T2DM grubunda (399+6ms) artis gosterdi (#(43) : -4.43, p <
0.001). Tepeden tepeye N1-P3 kompleksi latansi karsilagti-
rildiginda T2DM grubu (272+8 ms) siiresinin kontrol grubu
stiresinden (233£8 ms) uzun oldugu gorildi.

TARTISMA

Bu ¢aliygmada T2DM hasta grubunda kognitif fonksiyonlar
tizerine yonelim etkisinin OIP kayitlari ile degerlendirilmesi
amaglandi. Katilimcilarin gérev ¢6ztimleme performansla-
r1, Simon gorevi olarak bilinen yonelim etkisi (Simon etkisi)
araciligiyla test edildi. Boylece karar alma mekanizmasi alt
bilesenlerinden algisal ¢eliski ve tepki rekabeti gruplara gore
degerlendirildi.

Bu galigmada davranisa ait performans ve elektrofizyolojik
veriler elde edildi. Davranis etkilerinden en 6nemlisi T2DM
grubunda kontrol grubuna gore reaksiyon zamanindaki
artisin gozlenmesiydi. Uyumlu ve uyumsuz kosullarin iki-
sinde de reaksiyon siiresi kontrol grubuna gore artti. Fakat
uyumsuz uyaran celiskisinde bu fark daha belirgindi. El ter-
cihine bagl lateralizasyon farki bu yonelim etkisini ortadan
kaldirmad, her iki taraf T2DM grubu performansi kontrol
grubuna gore diistikti (Sekil 1). Benzer bigimde gruplarin
kendi icinde degerlendirmesinde yonelim etkisinin var-
l1g1 uyaranin uyumlu veya uyumsuz bicimde sunulmasiy-
la gosterildi. Uyaran, katilimcinin cevap verecegi taraftan
sunuldugunda cevap hizliyken, karsit kulakliktan gelen ses
uyarani tarafina dogru cevap olusturma egilimi katilimcinin
daha fazla hata yapmasina ve reaksiyon siiresinin uzamasi-
na neden oldu. iki grupta da gézlenen/beklenen bu yéne-
lim etkisi testin basarili bicimde uygulandigini dogruladi.
Simon gorevinde oldugu gibi galismamizda temel amag
hedef uyarana gore katilimcinin secimine uygun cevap olus-
turmastydi. Davranis sonuglarimiz T2DM grubunun, kont-
rol grubuna gore uygun ¢oztimlemeyi hizli ve etkin bicimde
olusturamadigi, bunun da dikkat ve karar siiregleri ile ilgili
oldugu seklinde yorumlandi.

Isitsel OIP bulgularimiza gére T2DM grubu N1 genligi
uyumlu/uyumsuz uyaran kosulunda kontrol grubundan
diistiktii, bunun aksine latansta bir degisim yoktu. Calisma-
miz da Di Leo ve ark., Cooray ve ark.’nin tip 1 DM grubun-
dan elde edilen sonuglara benzer sonuglar elde edildi (10,
21). Bu sonuglar beyin sap1 kaynakl isitsel uyarilmis potan-
siyellerin hasta ve kontrol grubunda farkli olmadig ve DM
kaynakl: sinir ileti hizinda belirgin bir degisim olmadigini
gosterdi. Cooray ve ark. N1 genligindeki azalma ve latans
sabitligini; temporal bir asenkronize yayilim ile agiklar (10).
Cooray ve ark senkronize ateslemenin azalis1 kortikal alan-
larin esglidiimden uzak uyarilmasinin latansta belirgin bir
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degisime neden olmadig: fakat amplitiidde diigmeye neden
oldugunu ifade etmistir (10). N1’in olusumunda sorumlu
kortikal alanlar icin primer isitsel korteks, transvers tem-
poral girus ve hemen gerisinde planum temporale gosterilir
(22). Planum temporale bilindigi gibi isitilen seslerin anlam
kazandirilmasinda 6nemli bir bolgedir. Detayli analizinde
uyaranin ayirici tanimlanmast ve siniflandirilmasina katki
sagladig ifade edilir (23).Van der Lubbe ve Verlenger yas-
lanmanin etkilerine ait ¢alismada N1’in kontrol grubuna
gore yash grupta anlamli bir diisiis oldugunu gosterdi (24).
Uyaranin anlam kazandirilmasi aninda dikkatin idamesi
onemlidir (14). Yazarlar N1 komponentini dikkatin siir-
dirtildigi anin 6n islemi olarak ifade etmisler ve yaslan-
ma siirecinde bir performans kaybi olarak nitelemiglerdir
(24). Bu manada N1 bulgularimiza gore uyaran siniflandir-
masinin ilk asamasinda T2DM grubunda kontrol grubuna
kiyasla algisal bir gecikme yasandigi, bu durumun dikkatin
stirdiiriilmesi ile ilgili performans azalmasina bagli oldugu
ifade edilebilir. Ayni1 zamanda bu anlamlandirmay: gercek-
lestirirken kontrol grubunun T2DM grubuna gore daha
tistiin oldugunu OIP bulgularimiz dogrulamistir.

Kontrol grubunda tepeden tepeye P2-N2 6l¢ctimlerinde gen-
ligin ytiksek bulunmasi, olusan geliskinin tesbiti olarak ifade
edilebilir. Folstein ve Van Petten bu kompleksi dikkatle ilgi-
li bir eslesmeyen (mismatch) negatif alt komponent olarak
adlandirmis, motor tepki dncesi stratejinin belirlenme siire-
ci olarak ifade etmistir (25). Arastirmacilar bu geligkinin
tespiti ile ilgili kaynag; anteriyor singulat korteks (ACC)
olarak belirtmis, temporal bolgeden kalkan uyaranlarin
ACC’de geliskinin belirlenme siireci i¢in kullanildigini ifa-
de etmislerdir (26, 27). OIP bulgularimiz T2DM grubunda
ACC’nin fonksiyonel olarak etkilendigini, bu baglamda dik-
kat siireglerinde hata denetiminin kontrol grubuna kiyasla
azaldigini gosterdi.

P300/P3 ERP ¢alismalarinda en fazla kullanilan, uyarandan
300-600 ms sonra meydana gelen pozitif yonlii endojen bir
defleksiyondur. Ilk olarak isitsel ve gorsel uyaran ipuglarini
kullanarak katilimcinin gelecek uyarani tahmin etmesi ilke-
sine dayanan ¢alismalarda pozitif yonlii, geg olusan, biiyiik
genlikli bir uyarilmis potansiyel elde etmesiyle deneysel
psikolojide kullanimi artmustir (20). Cesitli alt tipleri bulun-
makla birlikte, yenilik paradigmalarini veya dikkatin stirdii-
rilmesi ile ilgili stirecleri incelemek i¢in P3a, gorev yaniti
ve hafiza islemleri icin P3b bigimleri gozlenir (19). Ilk ¢alis-
malarda P3, uyaranin degerlendirilme siireci olarak goriil-
mustir (28). Ancak Ragot ve Renault P3’tin tepki olusum
agamast veya tepki olusum asamasinda 6n islemin yapildig:
ve cevap olusturulma siiresine hassas oldugunu ifade etmis
(29, 30), motor programlamada uyaran-cevap siirecini yan-
sittig bildirilmistir (29). P3 latansi uyaran-cevap iliskisinde
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uyaranin degerlendirilme siirecini veya cevap se¢im agsama-
sin1 yansitmaktadir (30).

Calisma sonuglarimiza gore hem uyumlu uyaranda hem
de uyumsuz uyaran asamasimnda T2DM grubu P3 genli-
gi kontrol grubuna gore azaldi. Sonuglar uyumsuz uyaran
kosulunda daha belirgindi. P3 latans1 T2DM grubunda yine
kontrol grubuna gore artti. Bu sonuglar uyaran-cevap ilis-
kisinde tepki se¢imi bakimindan daha disiik performans
olustugunu gosterdi. Ragot ve Renault, Simon etkisinde
uyaran-cevap iligkisi iizerine anatomik yolaklarin etkisini
anlamak i¢in testi manuple etmis; cevap butonlarina uza-
nan eller ¢apraz olarak konumlandirildiginda islem kar-
masasi artirilmistir. Sonuglara gore reaksiyon siiresi artmis
olmasma karsin P3 latansinda degisim gozlenmemistir.
Anatomik yonden bakildiginda intrahemisferik islemler
yerine interhemisferik transmisyona katilimciyr zorlamus,
bu interhemisferik baglantinin islemi degistirmedigi goriil-
mistiir (29). Bu sonuglara gore P3 latans: anatomik bir yol
ile ilgili olmay1p kortikal alanlarda tepki secim agamasinin
acik gostergesidir. Sonuclarimizla birlikte diisiintildiigiinde
T2DM’nin periferik ve merkezi etkilerini yalnizca sinir ileti
bi¢iminde gérmekten ziyade bir merkezi islem degisimi ola-
rak gormek sonuglar1 daha dogru agiklayacaktir.

Literatiir incelendiginde Simon etkisi ile olusan yonelim
etkisini ac¢iklayan cesitli modeller olmakla birlikte kabul
goren kuramlar arasinda; ikili yol modeli, yukaridan agag:-
ya isleme modeli, sirali etki modeli ve baglam giincelleme
modeli en ¢ok kabul géren modellerdir (13). Simon etkisi
ikili yol modeline gore iki alternatif tepkinin rekabet halinde
oldugunu, yonelim uyaraninin uyumlu uyarani hizl bigim-
de aktive ederken, uyumsuz uyaran cevabinda yavaslatici
etkinlik yarattig ifade edilir (14). Yapilan ¢aligmalar Simon
yonelim etkisinin uyumlu uyaranlardan sonra uyumsuz
uyaranin sunulmasi ile daha belirgin oldugunu gostermistir
(16, 17). Sirali etki modeline gore; geliskinin artig1 yukaridan
agagiya kontrol (top-down control) mekanizmasini aktive
etmekte, bir anlamda ¢eligskiye adaptasyon gelismektedir
(31). Yukaridan asag1 kontrol modelinde uygun yanitin olu-
sumu i¢in ¢eliski ¢6ztimii; temporal dinamiklerin baskilay1-
c1 etkisiyle méimkiin olur. Ridderinkhof, Kornblum ve ark.
uyaran-cevap uyumunun ¢dziimlenmesini, dogru olmayan
yanitin baskilanarak uygun yanit gelisimi olarak ifade eder-
ler (32, 33). Bu baskilama prefrontal alandan kalkan uyara-
nin motor alanlarda iki ayr1 yanit se¢iminde temporal bir
¢oztimleme yaratmasiyla miimkiindiir (13).

Bulgularimizda gozlenen, T2DM grubunda uyumlu uyara-
na gore uyumsuz uyaran sunumunda daha belirgin olan P3
genligindeki diisiis ve latans artisy; yanit seciminde aktive
edilmesi gereken ketlemenin yapilamayist ve yanit geliski-
sinin arttig1 seklinde yorumlandi. Elektrofizyolojik bulgu-
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larimiz1 davranig bulgularimiz destekledi; T2DM grubunda
reaksiyon siiresi kontrol grubuna gore artt1. Kontrol gru-
buna gore N1 genligindeki diisiis, uyaraninin ayrimi igin
gerekli dikkatin siirdiiriilmesinde yasanan performans kay-
b1 olarak goriildii.

Bu ¢aligmada kognitif fonksiyonlar bakimmdan temporal
bir analiz gerceklestirilmistir. Caligmanin sinirliliklar: ara-
sinda spasyal oOlgiim metotlar1 esliginde denetlendiginde
T2DM hasta grubunda kortikal beyin alanlarinin algi/yanit
iliskisine ait stirecin daha net anlagilmasina olanak taniyabi-
lir. Bununla birlikte hastalik siiresi, klinik etkilenim diizey-
leri ile OIP bilesenleri arasinda korelasyon aranabilir, daha
biiyiik bir ¢alisma evreni bu soruya da cevap saglayacaktir.

Bu caligmada literatiirde siklikla ifade edilen yonetici islev-
ler izerine DM’nin bozucu etkileri Simon etkisi ile denet-
lendi. Sonuglarimiz T2DM’nin uyaran algilama siirecini
etkiledigini, tepki rekabetinde bozulmaya neden oldugunu
gostermistir.
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oz
Amag: Diabetes mellituslu bireylerin komplikasyon risk algis1 ve diyabet 6z yonetim becerilerinin incelenmesi amaglanmistir.
Gerec ve Yontemler: Tanimlayici ve iligkisel olarak yapilan ¢alismanin verileri google formlar kullanilarak toplandi. Orneklem 153
diabetes mellituslu bireyden olugmaktadir. Veriler tanima formu, Diyabetes Mellitus- Risk Algi Olgegi ve Diyabet Oz Yonetim becerileri
olgegi ile topland1. Verilerin degerlendirilmesinde tanimlayici istatistiksel yontemler olarak say, ylizde, ortalama, standart sapma ve
medyan kullanilmistir. Verilerin dagilimi Kolmogorov- Smirnov ve Shapiro-Wilk testi ile degerlendirilmistir. Non-parametrik verileri
degerlendirmek i¢in Mann-Whitney U testi, Kruskal-Wallis testi ve Spearman korelasyon analizi kullanilmistir. (p<0.05) anlamli kabul
edildi.
Bulgular: Orneklemin yag ortalamasi 49.96 y1l, %51 kadin, %24.8’i okuma-yazma bilmiyor, %5.2i lisansiistii egitim sahibi, %45.1’inin
gelir durumu kotii, %60.1°i Tip 2 diyabetli ve %36.6’s1n1n en az bir komplikasyonu bulunmaktadir. Diabetes mellituslu bireylerin %87.6s1
komplikasyon gelismesinden endise duymaktadir, bu bireylerin 6z-y6netim puanlari endise duymayan gruba oranla daha yiiksek
bulunmus olup ve istatistiksel olarak anlamli fark bulunmustur (p<0.05). Caligmada en fazla yiiksek kan basimci (%91.5) ve gorme
problemi (%90.8) en az ise ayak amputasyonu (%66) gelismesinden endise duyuldugu géralmiistiir.
Sonug: Diabetes mellituslu bireylerin 6z-y6netimleri sosyodemografik ve hastaliga bagl ozelliklerden etkilenmektedir. Bireylerin,
komplikasyon risk algilarinin yiiksek olmasinin diyabet 6z-y6netiminde pozitif artis sagladig: goriilmistiir. Diabetes mellituslu birey
egitimlerinin gelistirilmesinde komplikasyon risk algisinin 6z yonetim tizerindeki etkisinin dikkate alinmasi onerilir.

Anahtar Sozciikler: Diabetes mellitus, Komplikasyon, Oz yonetim, Risk algisi, Hemsgirelik

Investigation of Diabetes Complication Risk Perception and Diabetes
Self-Management Skills in Individuals with Diabetes

ABSTRACT
Aim: It was aimed to examine the complication risk perception and diabetes self-management skills of individuals with diabetes.

Material and Methods: The data of the descriptive and relational study were collected using google forms. The sample consists of 153
diabetic individuals. Data were collected with the recognition form, Diabetes Mellitus-Risk Perception Scale, and Diabetes Self-Management
Skills Scale. Number, percentage, mean, standard deviation and median were used as descriptive statistical methods in the evaluation of
the data. The distribution of the data was evaluated with the Kolmogorov-Smirnov and Shapiro-Wilk test. Mann-Whitney U test, Kruskal-
Wallis test and Spearman correlation analysis were used to evaluate non-parametric data.

Results: The mean age of the sample was 49.96 years, 51% were female, 24.8% were illiterate, 5.2% had postgraduate education, 45.1%
had poor income, 60.1% had Type 2 diabetes and 36.6% had the highest It has few complications. 87.6% of individuals with diabetes
were worried about the development of complications, their self-management scores were found to be higher than those of the non-
concerned group, and a statistically significant difference was found (p<0.05). In the study, it was seen that the highest blood pressure
(91.5%) and vision problems (90.8%) were the least concern of the development of foot amputation (66%).
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Conclusion: Self-management of individuals with diabetes is affected by sociodemographic and disease-related characteristics. It has
been observed that individuals” high risk of complications provides a positive increase in diabetes self-management. It is recommended to
consider the effect of complication risk perception on self-management in the development of diabetes education.

Keywords: Diabetes, Complications, Self-management, Risk perception, Nursing

GIRIS

Diabetes Mellitus (DM), insiilin eksikligi ya da instlin et-
kisindeki bozulmalar nedeniyle viicudun karbonhidrat,
yag ve proteinlerden yeterli diizeyde yararlanamadigi, sik
araliklarla tibbi takip gerektiren, mikrovaskiiler ve makro-
vaskiiler komplikasyonlara sebebiyet veren, kronik ve genis
spektrumlu endokrin ve metabolizma bozuklugu durumu-
dur.

Diabetes mellitus hastaliginin tiim diinyada goriilme siklig
her gecen giin daha da artmakta ve 6nemli bir saglik sorunu
héline gelmektedir. Diinya iizerinde ortalama her 100
kisiden 8.3’iiniin diabetes mellituslu bir birey oldugu tahmin
edilmektedir. IDF 2019 verilerine gore diinya tizerinde 2019
yilinda diabetes mellituslu birey sayis1 463 milyon iken bu
saymin 2045 yilinda %51 artis ile 700 milyona ulasmasi
beklenmektedir. Tirkiye %11,I'lik prevalans orani ile
Avrupa ilkeleri arasinda en yiiksek orana sahip tlkedir.
IDF 2019 diyabet atlas1 verilerine gore iilkemizde 6,6 milyon
diabetes mellituslu birey yasamaktadir ancak bu rakamin
2045 yilinda 10 milyona ulagmasi beklenmektedir. Ayrica
IDF 2045 tahminlerine gore Tiirkiye’nin 2045 yilinda diinya
tizerinde en ¢ok diabetes mellituslu bireyin yasadig: ilk 10
tilkeden birisi olacagi ongoriliyor (1,2).

Diabetes Mellitus; retinopati, son donem bobrek yetmezligi,
koroner arter hastaligi, inme ve alt ekstremite amptitasyon-
larinin major nedenidir ve ciddi bir hastalik yiikii olustur-
maktadir (3).

Diabetes mellitus ve diabetes mellitus kaynakli kompli-
kasyonlarin olusumu téim diinyay: ilgilendiren kiiresel bir
saglik problemidir. Diabetes mellitus ve komplikasyonlar:
nedeniyle yapilan tedavi ve bakim harcamalar1 hizli bir se-
kilde artmakta ve bireylerin yagam kalitesini ciddi bir sekil-
de diistirmektedir (4).

Diabetes mellitus’a bagli gelisebilecek komplikasyonlarin
onlenmesi ya da geciktirilmesi icin diabetes mellituslu bi-
reylerin, yasamlar1 boyunca diyabet yonetimlerini en iyi
sekilde, kararlilikla ve tiikenmeden saglamalari ve siirdiire-
bilmeleri ¢cok 6nemlidir.

Bunlar1 yapabilmek i¢in diabetes mellituslu bireylerin diya-
bet 6z yonetim becerileri ¢ok iyi olmalidir. Oz yonetim;
diabetes mellituslu bireylerin tedavinin gereklerini yerine
getirmesi, tibbi beslenme tedavisi ve fiziksel aktivitelere
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uyumunu saglayan 6z bakim davraniglaridir (5). Bireyin
bir¢ok 6z yonetim karari almas: ve takip gerektiren kar-
masik bakim aktivitelerini gerceklestirmesini gerektirir (6).
Pratik uygulama, karsilasilan problemlerin ¢6ziimii, gerekli
becerileri 6grenme ve giinlitk yasamda uygulamay1 kapsa-
yan bir siire¢ olarak da tanimlanabilir (5).

Temel diizeyde kazanilmasi 6nemli olan diyabet 6z yoneti-
mi, normal kan sekeri diizeylerinde kalmay1 ve uzun vadeli
gelisebilecek komplikasyon riskini en aza indirmeyi amagla-
maktadir. Oz yonetim becerilerinin igeriginde; diizenli kan
sekeri takibi yapilmasi, fiziksel aktivite miktarinin artirimi,
kisiye uygun olan beslenme programinin olusturulmasinin
yaninda risk olusturabilecek davraniglardan sakinilmasi bu-
lunur.

Diabetes mellitus’un kontrolii i¢in yasam seklinin degisikli-
gi son derece énemlidir. Oz yonetim anlayiginin amaci uy-
gun olan rutin davranis bi¢imi olusturabilmektir (6).

Diabetes mellituslu bireylerin bakim ve tedavilerini etkili
bir sekilde yonetebilmeleri icin yeterli diizeyde 6z yonetim
becerisine sahip olmalar1 beklenir ve 6z yonetim becerileri-
nin etkinligi artirilarak 6z bakima yonelik davraniglarinin
iyilestirilmesi ve daha tist diizeye ulasmasi saglanabilir (7).

Diabetes mellitus'un ilerlemesi ile ortaya ¢ikan kompli-
kasyonlar genellikle diyabet yonetimi yetersiz veya etkisiz
olan, diyabet yonetiminde yeterli 6z yonetim becerisine
sahip olmayan bireylerde goriilmektedir. Kronik hastalik-
larin bakim ve tedavisinde gerekli 6z-bakim aktivitelerinin
oztimsenmesi ve giinliik yasamda uygulanmasi oldukea zor
olup, bu uygulamalarin yasam boyu devam ettirilmesinde
bireysel 6z- yonetim becerilerinin yiiksek olmasi 6nemli rol
oynar (8).

Etkili ve basarili bir diyabet yonetimi i¢in oncelikle birey-
lerin diyabet 6z yonetim becerilerinin ve bu becerilerin ge-
listirilmesinde etkin olan faktorlerin incelenmesi gerektigi
disgiinilmiis, bu noktadan hareketle bu arastirma planlan-
mugtir.

Bu baglamda bu ¢alisma; Tip 1 ve Tip 2 diabetes mellituslu
bireylerin 6z-yonetim becerilerinin diizeylerini belirlemek,
etkileyen faktorleri ve ayrica komplikasyon gelisme risk al-
gis1 ve Oz yOnetim becerileri arasindaki iliskiyi incelemek
amaciyla gerceklestirilmigtir.



Diyabet Komplikasyon Risk Algist ve Oz Yonetim

Arastirma Sorulari

1. Diyabetli bireylerin komplikasyon risk algis1 diizeyi ne-
dir?

2. Diyabetli bireylerin 6z yonetim diizeyi nedir?

3. Diyabet komplikasyon risk alg1 diizeyi ve 6z yonetim dii-
zeyi arasinda iligki var midir?

GEREC ve YONTEMLER
Arastirmanin Amaci

Tanimlayic1 ve iliskisel olarak yapilan bu ¢alisma; Tip
1 ve Tip 2 diabetes mellituslu bireylerin 06z-yonetim
becerilerinin diizeylerini belirlemek, 6z yonetimi etkileyen
faktorleri ve ayrica komplikasyon gelisme risk algisi ve 6z
yonetim becerileri arasindaki iliskiyi incelemek amaciyla
gerceklestirilmistir.

Arastirmanin Tiirii, Evreni ve Orneklemi

Tanimlayici ve iliskisel olarak yapilan ¢aligmanin verileri in-
ternet ortaminda Google formlar ile 25.02.2022- 25.03.2022
tarihleri araliginda toplanmistir. Calismanin evrenini; Tip1l
veya Tip2 diabetes mellitus tanis1 almis 18 yas iizeri olan
ve Konya ilinde bulunan herhangi bir ASM tarafindan di-
abetes mellitus tanisi ile takibi devam eden, gorme, isitme
ve zihinsel engeli bulunmayan bireyler olusturmaktadir.
Calismanin drneklemi; caliymanin veri toplama siiresi ige-
risinde veri toplama formlar1 génderilen bireylerden ¢alis-
maya katilim sartlarini saglayan, ¢alismaya goniillii olarak
katilmay kabul ettigini belirten ve veri formlarini eksiksiz
doldurup aragtirmaciya gonderen 153 Tip1 ve Tip2 diabetes
mellituslu bireyden olugsmaktadir. Aragtirmanin gii¢ analizi
G Power programi kullanilarak yapilmistir. Arastirmanin
glicli %95, alfa degeri 0.05, etki degeri d=0.3 kabul edilerek
ulagilmasi gereken 6rneklem biiytikliigii 147 olarak bulun-
mustur. Aragtirma sonucunda n=153 alfa degeri 0.05 ve 0.3
etki degeri ile birlikte caligmanin son gii¢ analizi ¢alismanin
basinda oldugu gibi %95 olarak tespit edilmistir.

Veri Toplama Araglari

Calismada toplanan veriler diyabetli birey tanima formu,
Diabetes Mellitus- Risk Algi Ol¢egi ve Diyabet Oz Yonetim
Skalas1 kullanilarak elde edilmistir.

Diyabetli Birey Tanima Formu

Bu form arastirmaci tarafindan ilgili literatiir incelemesi
(9,10) sonucunda olusturulmus olup iki bolimden ve 18 so-
rudan olugsmaktadir. Formun ilk bélimiinde diabetes melli-
tuslu bireylerin sosyodemografik 6zelliklerini (yas, cinsiyet,
medeni durum, egitim, gelir durumu vb.) ve sigara ve alkol
kullanma aliskanligini sorgulayan 10 soru yer almaktadir.

Formun ikinci boliimiinde, bireylerin hastalik bilgisini ige-
ren (diabetes mellitus tani siiresi, diabetes mellitus tipi, dia-
betes mellitus komplikasyonu varligi, kronik hastalik varli-
g1, tedavi gekli vb.) 8 ifade bulunmaktadir.

Diyabetes Mellitus- Risk Alg1 Olgegi

Diabetes mellituslu bireylerin diabetes mellitus komplikas-
yonlarina karsi olan risk algilarini 6l¢mek icin uygulanmis-
tir. 25 madde ve 2 alt boyuttan 1.Risk bilgisi 2. Bilesik risk
bilgisi (endise, iyimserlik, kisisel hastalik riski, cevresel risk)
olugmaktadir. Olgek ilk olarak 2007’de Walker ve ark. ta-
rafindan olugturulmustur (11). Olgegin, Tiirkge gegerlik ve
gtvenirlik caligmasi Tagkin ve ark. tarafindan yapilmistir
(12). Puanlar tiim boyutlar ve alt boyutlar icin kendi ige-
risinde degerlendirilmektedir. Yiiksek puan diabetes melli-
tuslu bireylerin komplikasyon risk algisinin yiiksek diizeyde
oldugu ve komplikasyon riski agisindan endise duydugunu
gostermektedir. Olgegin Tiirkce gegerlik ve giivenirlik ca-
lismasinda genel cronbach alfa degeri 0,76 olarak bulun-
mustur. Olgegin alt boyutlarinda ise endise alt boyutu igin
0.83, iyimserlik alt boyutu igin 0.91, kisisel hastalik riski alt
boyutu 0,89 ve gevresel risk alt boyutu igin 0,92 olarak tes-
pit edilmistir. Ol¢egin kullanilmasi i¢in sorumlu yazardan
yazili onay alinmigtir. Bu ¢aligmada 6lgegin Cronbach alfa
degeri 0,90 olarak bulunmustur.

Diyabet Oz Yonetim Skalasi

Diabetes mellituslu bireylerin diyabet 6z yonetim becerile-
rini 6l¢mek icin uygulanmigtir. Bu 6l¢cek 2013’te Schmitt ta-
rafindan diabetes mellituslu hastalarin diyabet 6z yonetim-
lerini incelemek amaciyla gelistirilen, 16 maddeden olusan
bireysel degerlendirme 6l¢egidir (13,14). Skalanin Tiirkge
gecerlik ve giivenirligi N. Eroglu ve N. Sabuncu tarafindan
yapilmugtir (14). Olgek 4’1ii likert tiptedir ve 3. Bana ¢ok uyu-
yor, 2. Bana 6nemli 6l¢iide uyuyor, I. Bana biraz uyuyor, 0.
Bana hi¢ uymuyor seklinde cevaplandirilmaktadir. Olgegin
kullanilmast i¢in sorumlu yazardan yazili onay alinmugtir.
Olgegin Tiirkge gecerlik ve giivenirlik calismasinda Cronba-
ch alfa degeri 0,85 olarak bulunmustur. Bu ¢alismada 6lge-
¢in Cronbach alfa degeri 0,90 olarak tespit edilmistir.

Verilerin Toplanmasi

Veriler Konya ilinde bulunan farkl aile sagligi merkezle-
rinde diabetes mellitus tanisi ile takiplerinin devam ettigi
belirlenen bireylerden internet ortaminda anket ve 6lgek-
ler ile toplanmigtir. Formlarin e-posta veya diger araclar ile
diabetes mellituslu bireylere ulastirilmasi yoluyla bireylerin
calismaya katilimi saglanmistir. Formda ¢alimanin amaci
ve igerigi hakkinda bilgi verilmis ve bireylerin goniillii ola-
rak katilimlarini onaylamasi istenmistir. Sorular1 kendisi
cevaplayabilecek bireylerin kendisinin cevaplamasi cevap-
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layamayacak durumda olanlarin ise arastirmaci veya bir ya-
kinindan yardim almasi istenmistir. Doldurulan formlarin
internet ortaminda kaydedilerek tekrar aragtirmaciya gon-
derilmesi istenmistir. Gonderilen formlar katilim gartlar
ve sorularin tamaminin yanitlandiginin teyit edilmesi i¢in
aragtirmaci tarafindan kontrol edildi. $artlar1 saglayan bi-
reylerin formlar1 calismaya dahil edildi.

Verilerin Analizi

Veriler, IBM SPSS versiyon 25.0 paket programinda de-
gerlendirilmistir. Verilerin degerlendirilmesinde ortalama,
standart sapma ve medyan kullanimistir. Verilerin nor-
malligine Shapiro-Wilk testi ve Kolmogorov-smirnov testi
ile bakilmistir. Verilerin normal dagilmamasindan dolay:
sosyodemografik, hastalik bilgisi ve diyabet 6z yonetim ska-
lasinin puan ortalamalarinin karsilastirilmasinda, bagimsiz
iki grup i¢in Mann Whitney U, ikiden fazla bagimsiz grup
icin Kruskal Wallis testi kullanilmistir. Diyabet 6z yonetim
skalas1 puanlari ile komplikasyon risk algist 6l¢egi puanlar
arasindaki iliskinin incelenmesi i¢cin Spearman korelasyon
analizi yapilmistir. p<0.05 anlaml olarak kabul edildi.

Arastirmanin Etik Yonii

Aragtirmanin yapilabilmesi i¢cin Ankara Yildirim Beyazit
Universitesi Saglik Bilimleri Etik Kurulu’ndan 06.01.2022
tarihinde- 35 numaral karari ile izin alinmigtir. Arastirma,
Helsinki Bildirgesi’'nin kurallarina uyularak ytriitilmisgtir.
Caligmaya katilan bireyler ¢alismaya katilimin gonillilik
esasina dayandig1 hususunda bilgilendirilmis ve bireylerden
goniillii katilim onay1 alinmistir.

BULGULAR

Arastirmaya katilan 153 diabetes mellituslu bireyin yas or-
talamasi 46,96 yil ve %23,5’i 65 yas lizeri olup, %51’i kadin-
dir. Diabetes mellituslu bireylerin %24,8'i okuma yazma
bilmemekte ve %21,6’s1 yliksekogretim egitimine sahipken
%>5,2’s1 yiitksek lisans veya doktora mezunudur. Bireyle-
rin %45,1'1 gelir durumunu kétii olarak degerlendirmekte,
%52,3’1 evli, %18,3’11 kdyde yasamaktadir.

Diabetes mellituslu bireylerin %341 sigara kullandigini,
%11,1’i ise alkol kullandigini belirtmistir. Diabetes mellitus-
lu bireylere sorulan hastaliginiz ile ilgili gevrenizden, kamu
kurulusu veya sivil toplum kuruluslarindan destek aliyor
musunuz sorusuna %51,6’s1 destek aliyorum, %48,4’1 ise
destek almiyorum olarak cevap vermistir.

Calismaya katilan diabetes mellituslu bireylerin %60,1’1 Tip
2 diyabet hastas1 olup, %42,5’i 10 yil {izeri hastalik siiresi-
ne sahiptir. Diabetes mellituslu bireylerin %9,8’i sadece di-
yet ve egzersiz tedavisi uygularken %42,5 insiilin tedavisi,
%17,6’s1 ise diyabet tedavisinde insiilin ve oral antidiyabetik
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ajanlar1 bir arada kullanmaktadir (Tablo 1). Diabetes mel-
lituslu bireylerin %39,9’u diyabet hastaligi hakkinda egitim
aldigini belirtmigtir

Diabetes mellituslu bireylerin %37,9’unun (n=58) diyabet
disinda en az bir kronik hastalig1 daha bulunmaktadir. Kro-
nik hastalik bulunan kisilerdeki hastaliklarin siklig1 incelen-
diginde; %74,2’sinde hipertansiyon, %43,9’unda kalp- da-
mar hastalig1, %36,4’tinde obezite goriildiigii belirlenmistir.
Orneklemin %36,6’sinin diabetes mellitusa bagl kompli-
kasyonu bulunmaktadir. Komplikasyon bulunan bireyler-
de komplikasyonlarin siklig1 incelendiginde; %74,6’sinda
retinopati, %44,4’tinde kardiyovaskiiler komplikasyonlar,
%42,9’unda nefropati ve %27’sinde ndropati gelistigi belir-
lenmistir (Tablo 1).

Tablo 1: Diabetes Mellituslu Bireylerin Diabetes Miletus’a
Dair Ozellikleri.

N Sonug¢
Ozellikler n (%)
Diabetes mellitus tipi

Tip 1 61 (39.9)
Tip 2 92 (60.1)
Diabetes mellitus tani siiresi

1-4 yil 40 (26.1)
5-10 yil 48 (31.4)
10 ve iizeri yil 65 (42.5)
Ailede diabetes mellitus bulunmasi

Var 80 (52.3)
Yok 73 (47.7)
Diyabet egitimi alma durumu

Aldim 61 (39.9)
Almadim 92 (60.1)
Tedavi sekli

Sadece diyet ve egzersiz 15(9.8)
Oral antidiyabetik tedavi 46 (30.1)
Insiilin tedavisi 65 (42.5)
Insiilin ve oral antidiyabetik 27 (17.6)
Diabetes mellitus‘a ek kronik hastalik varlig: *

Var 58 (37.9)
Kalp-damar hastalig 29 (43.9)
Herhangi bir kanser tiirii 12 (18.2)
Obezite 24 (36.4)
Kas- iskelet hastalig1 9 (13.6)
Kronik solunum hastaliklar1 18 (27.3)
Kronik bobrek yetmezligi 20 (30.3)
Hipertansiyon 49 (74.2)
Yok 95 (62.1)

*Birden fazla secenek isaretlenmistir.
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Diabetes mellituslu bireylerin Diyabet Oz Yénetim Skalast
puan ortalamalarmin dagilimi incelendiginde, diyabet 6z
yonetiminde en etkin olduklari alan glikoz yénetimi olarak
belirlenirken, diyabet yonetiminde en az etkin olduklar
alan ise fiziksel aktivite olarak tespit edilmistir (Tablo 2).

Diabetes mellituslu bireylerin Diyabet Oz Yénetim Skala-
s1 puanlarinin dagilimi incelendiginde, puan ortalamalar
5.87+1,98 olarak bulunmustur. Ayrica bireylerin en fazla
“Regetede yazilan diyabet ilaglarimi kullaniyorum” %90,8,
“Kan sekeri seviyemi 6zenle ve dikkatle kontrol ediyorum”
%79.4 oraninda davranislara uyum gosterdigi; en az ise “Di-
yabet bakimim ile ilgili doktorumu daha stk gormem gerek-
tigini diisiiniiyorum” %27.4, “En uygun kan sekeri seviye-
sine ulasmak icin diizenli fiziksel egzersiz yaparim” %45.7
oraninda davraniglara uyum gosterdigi tespit edilmistir.

Caligmada diabetes mellituslu bireylerin sosyodemografik
ve hastalik 6zellikleri ile Diyabet Oz Yénetim Skala puan-
lar1 karsilastirildiginda; cinsiyet degiskeni disinda yas, egi-
tim durumu, ekonomik durum, yasanilan yer, hastalik tani
siiresi, diabetes mellitus tipi, tedavi sekli, diyabet egitimi,
sosyal destek gibi degiskenler ile diyabet yonetim becerile-
ri arasinda anlamli iliski bulunmustur (p<0.05). Calismada
18-34 yas araliginda olanlar, yiiksekogretim egitim diizeyi-
ne sahip olan, ekonomik durumu iyi olan, yasaminin bii-
yik kismini sehirde stirdiiren, hastalik tan siiresi 1-4 yil
araliginda olan, diyabet tipi Tip 1 olan, diyabet tedavi sekli
insilin olan, diyabet egitimi aldigini belirtenler ile hastalig
konusunda ¢evresinden sosyal destek aldigini belirtenlerin
diyabet 6z yonetim becerilerinin daha iyi oldugu tespit edil-
mistir (p<0.05). Ayrica diabetes mellitus diginda en az bir
kronik hastalig1 bulunan ve diabetes mellitus kaynakl: gelis-
mis komplikasyonu bulunan bireylerin diyabet 6z yonetim
beceri puanlar1 kronik hastali1 ve komplikasyonu bulun-
mayan bireylerden daha ytiksek bulunmustur ve bu farkin
istatistiksel olarak anlamli oldugu saptanmistir (p<0.05)
(Tablo 3).

Diabetes mellituslu bireyler, komplikasyon risk algisin1 6l¢-
mek i¢in yoneltilen sorulara %67.1°i “her giin ayak kontrolii
yapmak komplikasyon riskini azaltir”, %89,5’i “Kan sekeri-
ni normale yakin degerlerde tutmak komplikasyon riskini
azaltir”, %72.4’i “Y1ilda bir g6z muayenesi yaptirmak komp-
likasyon riskini azaltir” yanitini vermistir ve kan sekerinin
normal tutulmasi ve rutin kontrollerin diizenli olarak yapil-
masinin diabetes mellitus komplikasyon riskini azaltacagini
sdyleyenlerin Diyabet Oz Yénetim beceri puanlarinin daha
yiitksek oldugu ve farkin istatistiksel olarak anlamli oldugu
tespit edilmistir (Tablo 4).

Calismada diabetes mellituslu bireylere yoneltilen en ¢ok
hangi komplikasyonun gelismesinden endise duyuyorsu-

Tablo 2: Diyabet Oz Yonetim Olgegi alt boyutlari puan or-
talamalari

Diyabet Oz Yonetim Olgegi Puan Ortalamasi

Glikoz Yonetimi 7.14+2.05
Diyet Kontrolii 5.67+2.29
Fiziksel Aktivite 4.77+3.31
Saglik Hizmetlerinin Kullanimi 5.27+1.70
DOYO Genel Puan Ortalamasi 5.87+1.98

DOYO: Diyabet Oz Yonetim Olgegi

nuz ifadesine diyabetli bireyler en fazla yiiksek kan basinci
%91,5, gorme problemleri %90,8 ve bobrek fonksiyon bo-
zuklugu %90,1 en az uyusuk ayak ve yara gelismesi %77,1 ve
ayak ampiitasyonundan %66 endise duyduklarini belirtmis-
lerdir. Diabetes mellitus'un komplikasyonlarina yakalanma
yoniinde endise duyuyorum ifadesine diabetes mellituslu
bireylerin %52,3’ii kesinlikle katiltyorum, %35,3’ii ise katili-
yorum, %11,8’i katilmiyorum seklinde yanit vermistir. Dia-
betes mellituslu bireylerin Diyabet Oz Yonetim Skalasindan
aldiklar1 puanlar incelendiginde; gruplarin medyanlar: ke-
sinlikle katiliyorum 6.87, katiliyorum 5.20 ve katilmiyorum
4,58 olarak tespit edilmistir. Diabetes mellitus'un kompli-
kasyonlarina yakalanma yoniinde endise duyma degiskeni
ile Diyabet Oz Yonetim beceri diizeyi arasinda istatistiksel
olarak anlamli iligki oldugu saptanmigtir. Oz yénetim be-
ceri puanlari arasindaki fark anlamhidir. (P<0.001) (p<0.05)
(Tablo 4).

Diabetes mellituslu bireylerin hastaliklarinin bakimi hak-
kinda gerekli bilgiye sahip olmasi, gelecekte yasanabilecek
durumlar hakkinda bilgili olmasi ve komplikasyon risk al-
gilarinin yiiksek olmasi bireyleri olumsuz durumlardan ko-
runmak amaciyla daha iyi bir diyabet yonetimine yonlen-
dirdigi ve diyabet yonetim becerilerinin gelistirilmesi tesvik
ettigi disiiniilmektedir.

Tablo 5’te Komplikasyon Risk Algi Olgegi alt boyutlar ile
Diyabet Oz- Yénetim Olgegi puanlarinin korelasyonu ve-
rilmistir. Spearman korelasyon analizinde diyabetli bireyle-
rin komplikasyon risk bilgisi ve bilesik risk bilgisi (¢evresel
risk) alt boyutunda aldiklari puanlar ile Diyabet Oz-Y6-
netim Olgegi puanlari arasinda pozitif yonde istatistiksel
olarak anlamli bir iligki tespit edilmistir (p<0.05). Bilesik
risk bilgisi altinda bulunan (Endise ve iyimserlik ve kisisel
hastalik riski) alt boyutlar: ile Diyabet Oz- Yénetim Olgegi
puanlari arasinda zayif bir iliski tespit edilmis ancak Diya-
bet Oz- Yénetim Olgegi puanlart ile kisisel hastalik riski alt
boyutu arasinda istatistiksel olarak anlamli iligki bulunama-
mustir (p>0.05) (Tablo 5).
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Tablo 3: Diabetes mellituslu bireylerin sosyodemografik ve hastalik 6zellikleri ile diyabet 6z yonetim 6l¢egi puanlarinin

kargilagtirilmast.

Ozellikler Diyabet Oz Test, Ozellikler Diyabet Oz Test,

Yonetim Skalasi/ Anlamhilik Yonetim Skalasi/ Anlamlilik
Medyan Medyan

Yas Tedavi sekli

18-34 6.87 Diyet ve egzersiz 6.25

35-44 6.66 KW=35.629  Oral antidiyabetik 5.83 KW=23.545
45-64 5.31 p<0.001** Insiilin tedavisi 6.87 p<0.001**
65 ve lizeri 4.16 Oral antidiyabetik ve 4.16

Cinsiyet Insiilin tedavisi

Kadin 6.04 U=2.766 Diyabet egitimi

Erkek 5.20 p=0.563 Aldim 6.08 U=1.388
Egitim durumu Almadim 5.20 p<0.001**
Okuma-yazma bilmiyor 3.75 Hastaligim hakkinda

[kokul 5.62 KW=46.045  sosyal destek 6.87 U=1.822
Ortaokul 6.04 p<0.001** Alryorum 5.20 p<0.001**
Lise 6.14 Almiyorum

Universite 7.08 Ailede diabetes mellitus

Yiiksek lisans-Doktora 7.81 bulunmas: 5.41 U=3.504
Ekonomik durumu Var 6.66 p=0.033**
Kot 5.20 KW=24.006 Yok

Orta 6.04 p<0.001** Medeni durum

Iyi 7.29 Evli 5.62 KW=7.229
En uzun yasanilan yer Bekar 6.87 p=0.027**
Koy 4.27 KW=17.454  Bosanmis 5.83

Ice 5.83 p<0.001** Kronik hastalik

1l 6.66 Var 5.10 U=3.285
Tanu siiresi Yok 6.66 p=0.031**
1-4 y1l 6.77 KW=9.963 Diabetes mellitus

5-10 yil 6.45 p=0.007** komplikasyonu 5.20 U=3.622
10 yul iizeri 5.20 Var 6.66 p=0.001**
Diabetes mellitus tipi Yok

Tip 1 6.87 U=1.476

Tip 2 5.20 p<0.001**

KW: Kruskal Wallis testi U: Mann Whitney U testi **p<0.05

TARTISMA

Diabetes Mellitus cagimizda gelismis ve gelismekte olan her
toplumda giderek yayginlig1 artan ve sebep oldugu mikro
ve makro komplikasyonlar ile iilkelere 6nemli bir ekonomik
yiik olusturmakla birlikte artan mortalite ve morbiditesi ile
de saglik sistemine yiik olusturan 6nemli bir halk saglig
problemi olarak 6ne ¢ikmaktadir (15). Non travmatik eks-
tremite ampiitasyonu, korliik ve son zamanlarda goriilen
bobrek yetmezliklerinin en sik nedeni diabetes mellitustur
(16).

Bu ¢alismada diabetes mellituslu bireylerin yas ortalamasi
46,96 olarak saptanmistir. Tiirkiye’de ve diinyada diabetes
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mellituslu bireylerde yapilan ¢alismalarda (8,17-19) yas or-
talamasinin 50-60 araliginda oldugu goriilmistiir bu ¢alis-
mada yas ortalamasinin genele oranla daha diisiik olmasinin
nedeninin ¢aligmaya katilan tani alma siiresi 1-5 yil arasinda
olan Tip 1 diyabetli hasta sayisinin diger ¢alismalara naza-
ran daha fazla olmasindan kaynaklandig: diisiintilmektedir.

Aragtirmamizda diabetes mellituslu bireylerin %36,6’sinin
diabetes mellitus’a bagli olarak gelismis komplikasyonu
oldugu tespit edilmistir (Tablo 1). En ¢ok goriilen kompli-
kasyonlar ise sirastyla %74,6 retinopati, %44,4 kardiyovas-
kiiler problemler, %42,9 nefropati ve %27 ndropati olarak
belirlenmigstir. Yapilan diger ¢aligmalarda, Eroglu'nun 2018
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Tablo 4: Komplikasyon risk algisi ve diyabet 6z yonetim 6l¢egi puanlarinin karsilastirilmasi.

Komplikasyon risk algisi % Diyabet Oz Yonetim Skalast Test
Medyan Anlamhilik

Her giin ayaklarinizi kontrol etmek

Riski artirir %5.2 5.10 KW=41.738

Etkisi yoktur %26.8 4.16 P<0.001**

Riski azaltir %68 6.87

Kan sekerinizi normale yakin degerlerde tutmak

Riski artirir %1.3 4.06 KW=12.320

Etkisi yoktur 9%9.2 3.85 P=0.002**

Riski azaltir %89.5 6.25

Diyabetin komplikasyonlarina yakalanma

yoniinde endise duyuyorum.

Kesinlikle katiliyorum %52.9 6.87

Katiliyorum %35.8 5.20 KW=24.817

Katilmiyorum %11.8 4.58 P<0.001**

Kesinlikle katilmiyorum

KW: Kruskal Wallis testi **p<0.05 ***Veri yok

Tablo 5: Komplikasyon risk alg: 6l¢egi alt boyutlar1 ve
diyabet 6z- yonetim 6l¢egi puan korelasyonu.

Komplikasyon risk alg1 6l¢egi alt r p
boyutlar:

Komplikasyon risk bilgisi 0.538  <0.001**
Bilesik risk bilgisi 0.670  <0.001**
Endise ve iyimserlik 0.280  <0.001**
Kisisel hastalik riski 0.240 0.143
Cevresel risk 0.480 0.020*

r: Spearman korelasyon, p: anlamlilik orani *p<0.05 **p<0.01

yilinda Tip 2 diyabetlilerle yaptig1 calismada diabetes mel-
lituslu bireylerin %35’inde komplikasyon gelistigi baska bir
calismada ise komplikasyon siklig1 %41,7 olarak belirtilmis-
tir (17,20). Yapilan cesitli ¢caligmalarda diabetes mellituslu
bireylerde goriilen mikrovaskiiler komplikasyonlarin sikli-
g1 bizim ¢alismamizi destekler niteliktedir (21,22). Komp-
likasyon oranlarindaki farkliliklarin 6rneklem grubunun
sosyodemografik farkliliklari, diyabeti yonetme durumu ve
bireylerin tani siirelerinin arasindaki farkliliktan kaynak-
landig diistintilmektedir.

Bu ¢alismada diabetes mellituslu bireylerin, diyabet komp-
likasyon alanlarindan en fazla gérme ve kalp damar hasa-
rindan endise duyduklari tespit edilmistir. Ayrica ¢alismada
diabetes mellituslu bireylerin en az ayak ampiitasyonu ve
ayaklarda his kaybi ve yara olusumundan endise duyduklar:
tespit edilmistir. Diabetes mellitus bireyin yeterli diyabet 6z
yonetim becerisine sahip olmadigi durumlarda tiim viicu-

du etkileyen kronik bir rahatsizliktir. Bu sebeple bireylerin
ayirim yapmadan diyabet 6z yonetimi kapsaminda tiim
viicudu kapsayan diyabet yonetim becerilerini benimseyip
uygulamasi en dogru olandir. Yapilan diger ¢alismalarda bu
¢alismanin aksine diabetes mellituslu bireylerin ayak komp-
likasyonlar1 ve ayak bakimi konularinda farkindaliklariin
daha yiiksek oldugu bulunmustur (23). Caligma sonuglarin-
da olugan farkliliklarin bireylerin sosyokiiltiirel 6zelliklerin-
den kaynaklandig1 diistiniilmektedir.

Calismada diabetes mellituslu bireylerin yaslarinin artmasi
ile birlikte diyabet 6z yonetim becerisi puanlarinin diistigi
saptanmistir bu durum istatistiksel olarak anlamli bulun-
mustur (p<0.05) (Tablo 3). Endonezya’da diabetes mellitus-
lu bireylerin 6z yonetimini etkileyen faktorleri belirlemek
amaciyla yapilan caliymada yas faktoriiniin 6z yonetim
diizeyi lizerinde belirleyici etkisi oldugu goriilmistiir (24).
[leri yasla birlikte gelen ek kronik rahatsizliklar ve giinlitk
yasamdaki problemler, hareket kisithlig1 gibi durumlar di-
yabet 6z yonetimini gliclestirmektedir. Ayni zamanda yasin
ilerlemesi ile saglik okuryazarlig1 da azalmakta ve diabetes
mellituslu bireyler verilen egitimden daha az fayda gérmek-
tedir. Bu anlamda sonuglar literatiir ile uyumludur.

Diyabet egitimi almis bireylerin 6z yonetim becerileri egi-
tim almamis olanlardan daha yiiksektir ve bu aradaki fark
istatistiksel olarak anlamli bulunmustur (p<0.05) (Tablo
3). Luo ve ark.nin 2015 yilinda yaptiklar1 ¢alismada diya-
bet egitimi almanin diyabet yonetiminin tiim alanlar tize-
rine olumlu etkisi oldugunu belirlemistir (25). Bizim ¢alis-
mamizda bu bulguyu desteklemekte ve diyabet egitiminin
diyabet yonetiminde etkin rol oynadigini gostermektedir.
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Bu egitimlerin diabetes mellituslu birey ve toplum saghigin-
da ne kadar 6nemli rol oynadig: disiiniildigiinde diyabet
hemsirelerinin 6nemi bir defa daha kanitlanmis olmaktadur.

Arastirmamizda bireylerin egitim diizeyi ile 6z-y6netim
beceri diizeyi arasinda istatistiksel olarak anlaml fark ol-
dugu belirlenmistir. Diabetes mellituslu bireylerin egitim
diizeyi arttik¢a diyabet 6z-yonetim beceri puanlarinin da
arttig1 saptanmigtir (p<0.05) (Tablo 3). Mollaoglu ve Bag'in
2009 yilinda yaptiklari ¢alismada diyabet yonetimine iliskin
oz etkililik 6lgeginin tiim alt boyutlarinda egitim durumu
arttik¢a diyabet yonetiminin daha iyi oldugu gériilmiistiir
(26). Bu durumu destekler sonuglar Yanik ve Ozgiil'iin ¢a-
lismasinda da goriilmektedir (8). Bu durum egitim diizeyi
arttik¢a bilgiye daha kolay ulagma, 6grenilen bilgileri hayata
gecirme ve bireyin kisisel saglik yonetimi alaninda farkinda-
liginin artmasi ile iligkili olabilir.

Bu ¢aligmada gelir durumunu iyi olarak belirtenlerin diya-
bet 6z yonetim beceri diizeyi, gelir durumunu koétii olarak
tanimlayanlara gore daha yiiksek tespit edilmistir ve bu
durum istatistiksel olarak anlamli bulunmustur (p<0.05)
(Tablo 3). Literatiirde bu durumu destekleyen ¢alismalar
(26-28) oldugu gibi diyabet yonetimi ile bireylerin gelir du-
rumunu iligkilendirmeyen ¢aligmalarda mevcuttur (8). Ge-
lir durumu saglik hizmetlerine ulagsmada 6nemli bir faktor-
diir. Ayn1 zamanda gelir durumunun iyi olmasi yiiksek bir
yasam kalitesini beraberinde getirmesi diabetes mellituslu
bireylerin hastaligin gereklerine uygun sekilde yasamasinda
rol oynamasindan dolay: diyabet 6z yonetiminde etkili ol-
dugu distiniilmektedir.

Calismada bireylerin hastalik tani siiresi arttikca 6z yone-
tim beceri diizeylerinin diistigii ve bu durumun istatistiksel
olarak anlamli oldugu saptanmustir (p<0.05) (Tablo 3). Iran
toplumunda 2019’da yapilan bir ¢aliymada diabetes mel-
litus tan1 siiresinin artmasi 6z yonetim alt boyutlarindan
saglik hizmeti kullanimi ve kan sekeri ve diyet kontroliin-
de bireyin daha iyi oldugu saptanmis ancak fiziksel aktivite
alaninda ise olumsuz etki gostermistir (28). Bu durumu des-
tekleyen baska caligmalar da bulunmaktadir (24). Kronik
hastaliklarda tani siiresinin uzun olmasi, bireylerin tedaviyi
stirdiirmesi ve 6z bakimini olumsuz etkilemekte ve uzun
vadede bireylerde tiikenmisligi sebep olabilmektedir. Orta
ve ileri yastaki diabetes mellituslu bireylerin kisisel yeterlilik
kayb1 yasama ve hastalikla ilgili belirsizlik endiseleri, gen¢
diabetes mellituslu bireylere gore daha azdir. Bu durumun,
6z bakim becerilerinin artirilmasi ve diizenli olarak uygu-
lanmasini etkiledigi diisiintilmektedir.

Calismada diabetes mellituslu bireylerin, diabetes mellitus
tedavi yontemlerinden %42,5 ile insiilin tedavisi ve %30,1
ile oral antidiyabetik tedavisi uyguladiklar1 belirlenmistir
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(Tablo 1). Bireylerin uyguladiklar: tedavi ile diyabet 6z yo-
netim beceri diizeyleri orasinda bir iliski oldugu goriillmiis
ve bu iligki istatistiksel agidan anlamli bulunmustur. En
yiiksek diyabet 6z yonetim puanina sahip grup insiilin teda-
visi uygulayanlar olarak belirlenmistir (p<0.05) (Tablo 3).
Becker ve ark.nin ¢alismasinda instilin kullanmanin fiziksel
aktivite puani iizerine negatif; ayak bakimi, kendi kendine
kan sekeri izlemi, diyet planlama ve diyabet giinltigii tutma
puant iizerine ise pozitif etkisi oldugu belirlenmistir (29).
Insiilin kullanimu, bireylerin daha sik kan sekeri takibi yap-
masini gerektirmektedir ve bu durum diyabet yonetiminde
bireyleri daha etkin kilmaktadir ayrica instilin kullanimi
stirekli takip ve tibbi denetim gerektiren bir durum olmasi
sebebiyle insiilin kullanan bireylerin saglik kontrolleri diger
diyabetli bireylere gore daha diizenli yapilmaktadir. Bu an-
lamda ¢alisma sonuglari literatiir ile uyumludur.

Caligmada komplikasyonu bulunan bireylerin diyabet 6z
yonetim beceri puanlar1 komplikasyonu bulunmayan birey-
lerden daha yiiksek olarak tespit edilmistir (Tablo 4). Becker
ve ark. yaptiklari ¢aligmada komplikasyonu olan bireylerin
fiziksel aktivite konusunda kotii ancak kendi kendine kan
sekeri takibi ve diger diyabet 6z yonetim becerileri konu-
sunda iyi olduklarini belirtmigtir (29). Yine bu durumu
destekleyen baska caligmalar da vardir (6,30). Komplikas-
yonu bulunan bireylerin var olan durumun ilerlemesini ve
yeni morbiditelerin gelismesini 6nlemek i¢in ve ayrica olast
mortalite riskine kars1 beslenme ve egzersiz, kan sekeri ta-
kibi ve saglik kontrollerine daha fazla 6nem verdikleri dii-
stiniilmektedir. Bu davranislarin komplikasyon olugsmadan
once gosterilmemesi diistindiiriiciidiir.

Diabetes mellituslu, yasam boyu devam eden kronik bir
hastalik oldugu igin, diabetes mellituslu bireyler yasam
boyu diyabet bakim ve gerekli tedavilerine uyum gosterme-
leri bireyin yasam kalitesi ve hastaligin prognozu agisindan
¢ok 6nemlidir.

Caligmada elde edilen bulgular dogrultusunda, diabetes
mellituslu bireylerin diyabet 6z-yonetim puan ortalamala-
rinin (5.87+1.98) pozitif yonde oldugu tespit edilmistir. Ca-
lismaya gore, yasi ve tani siiresi diisiik olan, egitim seviyesi
yiiksek, diyabet egitimi aldigini bildiren ve ¢evresinden sos-
yal destek alan diabetes mellituslu bireylerin diyabet 6z-yo6-
netim beceri diizeylerinin daha yiiksek oldugu belirlenmis-
tir. Ayrica komplikasyon gelismesi agisindan endise duydu-
gunu bildiren, rutin ayak muayenesi, kan sekerini normal
degerlerde tutmanin ve yilda bir g6z muayenesinin komp-
likasyon riskini azalttigini diisindiigiinii bildirenlerin, kan
sekerini normal degerlerde tutmak igin diyet ve diizenli eg-
zersiz yapanlarin diyabet 6z-yonetim beceri diizeyleri daha
yiiksek olarak tespit edilmistir.
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Caligmada diabetes mellituslu bireylerin en disiik komp-
likasyon risk farkindaliginin diyabetik ayak ve diger ayak
problemleri konusunda oldugu goralmiistiir.

Bu ¢alisgmanin sonuglarina gore, diabetes mellituslu birey-
lere verilecek bakim ve egitimlerde bireylerin hastalik 6zel-
likleri ve sosyodemografik ozellikleri dikkate alinarak ya-
pilmasinin daha dogru olacag diistiniilmektedir. Verilecek
egitimlerin, her birey icin kisisel olarak, sosyodemografik
ve hastalik 6zellikleri dikkate alinarak diizenlenmesi ayri-
ca komplikasyonlar hakkindaki igerigin genis tutulmasi,
komplikasyon riskinin her zaman goz 6niinde bulundurul-
masi gerekliligi ve rutin kontrollerin diizenli yapilmasinin
yaninda komplikasyonlarin 6nlenmesinde ne derece 6nemli
oldugunun egitimlerde daha sik vurgulanmasi onerilmek-
tedir. Diabetes mellituslu bireylerin egitimi sirasinda, diya-
betik ayagin diabetes mellitus hastalarinda 6nemli bir risk
oldugunun, bunun 6nlenmesi i¢in ayak saglig1 ve bakimini
stirdiirmenin 6nemi ve rutin olarak ayaklarin kontrol edil-
mesinin ve nasil yapilacaginin anlatilmas: 6nemlidir.

Arastirma verilerinin internet ortaminda toplanmasindan
dolay1 internet ulagimi olmayan ve kullanimini bilmeyen
diabetes mellituslu bireylere ulasmakta zorluk yaganmustir.
Calisma anket ve olgeklerin ulastirilabildigi ve katilmaya
goniillii olan diabetes mellituslu bireylerle ylirtitiildiigii igin
aragtirma sonuglari tiim evrene genellenemez.
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ABSTRACT

Aim: Oxidative stress induces the onset of type 2 Diabetes mellitus (T2DM). Both plasma vitamin E (VE) and nitrite/nitrate anion
(NOx) levels might be crucial factors to determine diabetes induced endothelial damage through different mechanisms. Therefore, in
this study, we aimed to evaluate plasma VE and NOx concentrations of newly diagnosed T2DM patients and to understand whether any
correlation exists with the patients’ lipid profiles.

Material and Methods: Blood samples were taken when the patients (n=15) and the controls (n=15) first came to our university’s
diabetes policlinic for investigation and were used to detect plasma VE and NOx levels. Patients’ files were evaluated to record both the
demographic data and biochemical parameters. The data was distributed normally according to Kolmogorov-Smirnov test. Therefore,
Student t test was chosen to compare patient and control data and Pearson test was applied for correlation analysis.

Results: In newly diagnosed T2DM patients, total cholesterol (TC) and triglyceride levels were found to be significantly elevated
(p=0.036, and p<0.001, respectively), whereas, HDL-cholesterol levels were significantly reduced (p<0.001). Plasma NOx levels
increased in T2DM patients and this was in positive correlation with TC levels (r=0.392, p=0.032). Plasma VE levels reduced in the
diabetic group. A significant negative correlation was found between plasma VE and TC (r=-0.415, p=0.022) as well as triglyceride (r=-
0.380, p=0.039) levels.

Conclusion: This study demonstrates that the protective effect of VE on cell membrane decreases in T2DM. The elevation of plasma
NOx levels is due to increased nitric oxide synthase levels in hyperglycemia. Although no correlation was found between plasma VE
and NOx levels, they can be used as specific biomarkers in understanding T2DM induced vascular damage especially in patients with
high TC levels.

Keywords: Vitamin E, Nitrites, Nitrates, Cholesterol, Diabetes mellitus;type 2

Yeni Tan1 Almis Tip 2 Diabetes Mellitus Hastalarinda Plazma E Vitamini ve
Plazma Nitrit/Nitrat Anyon Diizeylerinin Degerlendirilmesi

0z
Amag: Oksidatif stres, tip 2 Diabetes mellitus (T2DM) baslangicini indiikler. Hem plazma E vitamini (EV) hem de nitrit/nitrat anyon
(NOx) seviyeleri, farkli mekanizmalar yoluyla diyabetin neden oldugu endotelyal hasari belirlemek i¢in ¢ok 6nemli faktorler olabilir. Bu
nedenle bu ¢alismada yeni tan1 almig T2DM hastalarinin plazma EV ve NOx konsantrasyonlarini degerlendirmeyi ve hastalarin lipid
profilleri ile herhangi bir korelasyon olup olmadigini anlamay1 amagladik.

Gereg ve Yontemler: Hastalar (n=15) ve kontroller (n=15) {iniversitemiz diyabet poliklinigine saglik muayenesi i¢in ilk geldiklerinde
kan ornekleri alind1 ve plazma EV ve NOx diizeylerinin saptanmasi i¢in kullanildi. Hasta dosyalar1 hem demografik verileri hem de
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biyokimyasal parametreleri kaydetmek i¢in degerlendirildi. Veriler Kolmogorov-Smirnov testine gore normal dagildi. Bu nedenle hasta
ve kontrol verilerinin karsilastirilmasinda Student t testi ve korelasyon analizi igin Pearson testi uygulandi.

Bulgular: Yeni tan1 konmus T2DM hastalarinda total kolesterol (TK) ve trigliserit diizeyleri anlamli olarak yiikselirken (sirasiyla p=0,036
ve p<0,001), HDL-kolesterol diizeyleri ise anlaml diizeyde azald1 (p<0,001). T2DM hastalarinda plazma NOx seviyelerindeki artis TK
seviyeleri ile pozitif korelasyon gosterdi (r=0,392, p=0,032). Diyabet grubunda plazma EV seviyeleri azaldi. Plazma EV ve TK (r=-0,415,
p=0,022) ve ayrica trigliserit (r=-0,380, p=0,039) diizeyleri arasinda anlaml bir negatif korelasyon bulundu.

Sonug: Bu ¢alisma, EV'nin hiicre zar1 izerindeki koruyucu etkisinin T2DM'de azaldigini gostermektedir. Plazma NOx seviyelerinin
yiikselmesi, hiperglisemide artan nitrik oksit sentaz seviyelerine baglidir. Plazma EV ve NOx seviyeleri arasinda bir iligki bulunmamakla
birlikte, 6zellikle yitksek TK seviyeleri olan hastalarda T2DM'nin neden oldugu vaskiiler hasar1 anlamada spesifik biyobelirtegler olarak

kullanilabilirler.

Anahtar Sozciikler: E vitamini, Nitritler, Nitratlar, Kolesterol, Diabetes mellitus; Tip 2

INTRODUCTION

Oxidative stress is formed by an enhancement in reactive
oxygen species as a result of an enhancement in free rad-
ical production, together with a decay in the antioxidant
defense mechanism. Lipid peroxidation occurs by the expo-
sure of the lipid layer of the cell membrane to free radicals.
It is known that Vitamin E (VE) is localized in the cell mem-
brane and demonstrates an antioxidant effect by inhibiting
lipid peroxidation (1). Hypertriglyceridemia and the reduc-
tion in high density lipoprotein-cholesterol (HDL-C) lev-
els are the characteristics of dyslipidemia and it is generally
found in type 2 diabetics (2). The deterioration of lipid pro-
files causes endothelial damage mediated vascular diseases.

Under the conditions of type 2 Diabetes mellitus (T2DM),
pancreatic beta cells cannot produce insulin properly or
insulin resistance may occur in the target tissues of the
body. International Diabetes Federation data indicate that
in 2015, almost 415 million people (aged 20-79 years)
worldwide were diagnosed as diabetic and this number is
estimated to be 642 million by 2040 (3).

Nitric oxide synthase reacts with L-arginine to produce
nitric oxide (NO). L-citrulline is formed as a byproduct. NO
has a very short half-life (< 4 seconds). Before being excreted
into the urine, first nitrite and then, with the effect of oxy-
genated haemoglobin, nitrate occurs. Detection of plasma
nitrite/nitrate (NOx) levels of the patients reflect both the
amount of NO formed from NO synthesis and the amount
of NO stored and can be converted back to NO in case of
need (4). It has been reported that the endothelial dysfunc-
tion occurs during insulin resistance, before the formation
of T2DM (5). During impaired endothelial dependent vaso-
dilatation, NO activity declines and this usually happens at
the early stages of hypercholesterolemia, before the struc-
tural changes occur in the vascular wall (6). In T2DM, due
to insufficient effects of plasma VE, lipid peroxidation gets
triggered and the integrity of the cell membrane deterio-
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rates. This might lead to an increase in plasma NOx levels
and endothelial dysfunction occurs.

Even though hyperglycemia induced microvascular com-
plications in T2DM has been clearly established, the mech-
anisms between insulin action, endothelial dysfunction,
and NO production has not been cleared. In newly diag-
nosed T2DM patients, vascular endothelial function may be
affected by the dual action of plasma VE and NOx levels.
Therefore in this study, we aimed to detect plasma VE and
NOx levels and to investigate whether a correlation exists
between these parameters as well as the lipid profiles.

MATERIAL and METHODS
Study Population

Individuals who applied to our university’s Health Practice
and Research Center Endocrinology Polyclinic between
September 2015 and March 2016 to be searched for Type 2
diabetes and found healthy formed our control group and
the ones who were diagnosed with T2DM for the first time
[fasting blood glucose level 2126 mg/dl, 75-gm oral glucose
tolerance test (GTT, 2-hour value) >200 mg/dl, and the
glycosylated haemoglobin (HbA1C) >6.5%)] formed our
patient group (7). Both patients (n=15) and controls (n=15)
had no other disease related to organ damage, were all
above 18 years of age, were not pregnant or breastfeeding,
were non-alcoholic and non-smokers. In addition, patients
were randomly selected among people who are not using
any medications or vitamins

Biochemical Data Collection and Laboratory Analysis

On the individuals’ first visit to the hospital to be diagnosed
as T2DM, an additional 10 ml venous blood samples were
taken into gel containing tubes to measure plasma VE and
NOx levels spectrophotometrically. Plasma samples were
collected into the eppendorf tubes after centrifugation the
whole blood at 3500 rpm for 10 minutes. Eppendorf tubes
were stored at -20 C firstly and then transferred to -80 C
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deep freeze within 2 months period. The demographical
data and the lipid profiles; HDL-C, low density lipoprotein
cholesterol (LDL-C), total cholesterol (TC) and triglycer-
ides(TG) of the patients were all collected from the patients’
files.

The study was approved by our University’s Ethics Com-
mittee adhering to the Declaration of Helsinki (approval
number 2014-157-30/09) and informed consent form was
signed by all the patients and healthy controls.

Measurement of Plasma Vitamin E (VE)

Plasma VE levels were measured as described by Martinek,
in 1964 (8). The principle of this method is based on the
reduction of ferrous iron to ferric iron with the effect of VE
and the spectrophotometrical determination of the specific
color formed by 2,4,6, tripridyl-s-triazine.

Measurement of Plasma Nitrite/Nitrate (NOx) levels

Plasma NOx levels were determined according to the meth-
od of Green (9). Plasma samples were mixed with Griess
reagent and incubated for 45 minutes at 37°C. The princi-
ple of the assay depends on the formation of diazonium ion
with the interaction of nitrite and sulfanilamide which then
formed a chromophoric azo product with the addition of
N-[1-Naphthyl]ethylenediamine (9, 10).

Statistical Analysis

Statistical analysis were performed by using SPSS 19.0 soft-
ware (SPSS Inc., Chicago, Ill,, USA), and the distribution
of data was determined by the Kolmogorov-Smirnov test.

According to the results, plasma nitrite, plasma VE, TG, TC,
LDL-C and HDL-C test results distributed normally. Stu-
dent t test was chosen to compare patient and control data.
Pearson test was applied for correlation analysis. Variables
were expressed as mean +SD. A value of p<0.05 was consid-
ered as statistically significant for all tests.

RESULTS

A total of 15 newly diagnosed T2DM patients and 15 con-
trols were included in this study. There were less men than
women in both groups (33.33% in T2DM patients and
40.00% in controls). Creatinine, plasma NOx and LDL-C
levels were all found to be increased in the T2DM patients
but the differences were not significant (p=0.204, p=0.603
and p=0.236, respectively). We found statistically signifi-
cant differences in plasma VE levels (p<0.005) as well as TC
(p=0.05), TG (p<0.001) and HDL-C (p<0.001) levels (Table

1).

According to Pearson correlation analysis, TC was found
to be positively correlated with plasma NOx (r=0.392;
p=0.032) and negatively correlated with plasma VE levels
(r=-0.380; p=0.039), which were all significant at the 0.05
level. TG levels were found to be negatively correlated with
both plasma VE levels (r=-0.415; p=0.022) (significant at the
0.05 level) and HDL-C levels (r=-0.547; p=0.002) (signifi-
cant at the 0.01 level) (Table 2).

DISCUSSION

In the present study , it was aimed to determine plasma VE
and NOx levels in T2DM patients and to investigate wheth-

Table 1: Differences between HbAlc groups in demographic data, creatinine, plasma vitamin E and plasma nitrite/nitrate

levels, together with lipid profiles.

HbA1C>6.5% (n=15) HbA1C<6.5% (n=15) p value
Mean + SD Mean + SD

Age (years) 47.72 + 11.02 44.40 + 10.05 NS
Sex ratio (% male) 33.33 40.00 NS
BMI (kg/m?) 31.21 +3.28 28.42 +2.12 NS
Creatinine (mg/dl) 0.77 +£0.13 0.72 +£ 0.09 0.204
Nitrite/nitrate (umol/L) 7.89 + 3.60 7.13 +4.38 0.603
Vitamin E (umol/L) 9.26 + 1.23* 12.18 + 3.08* 0.002
Lipid Profiles

Total cholesterol (mg/dl) 210.93 + 38.00* 186.87 + 18.45* 0.036
Triglycerides (mg/dl) 196.93 + 40.82% 115.33 + 35.96* 0.000
LDL cholesterol (mg/dl) 138.80 + 32.90 126.93 + 18.97 0.236
HDL cholesterol (mg/dl) 43.47 + 5.53* 61.53 + 12.69* 0.000

HbA1c: Hemoglobin Alc, SD: Standard deviation, BMI: Body mass index, LDL: Low density lipoprotein, HDL: High density lipoprotein, NS: Non

significant.

Turk J Diab Obes 2022; 2: 131-136


file:///Users/sevda/Desktop/javascript:newPictureWindow('imginfo.php?year=&volume=&issue=&supplement=0&makale_no=0&spage_number=&source=doi_10.6002/ect.2011.0172_001.png')
file:///Users/sevda/Desktop/javascript:newPictureWindow('imginfo.php?year=&volume=&issue=&supplement=0&makale_no=0&spage_number=&source=doi_10.6002/ect.2011.0172_001.png')

Hamamcioglu AC et al.

Table 2: Pearson correlation analysis of plasma vitamin E, plasma nitrite/nitrate, creatinine and lipid profiles.

Variables Vitamin E Nitrite/nitrate Triglyceride Total cholesterol LDL-C HDL-C Creatinine
Vitamin E r 1
P
Nitrite/nitrate r -0.105 1
p 0579
Triglyceride r -0.415* 0.081
P 0.022 0.672
Total cholesterol r  -0.380* 0.392% 0.408* 1
p 0.039 0.032 0.025
LDL-C r -0.177 -0.219 0.184 -0.116 1
p 0.348 0.246 0.330 0.543
HDL-C r 0.201 0.083 -0.547** -0.080 -0.090 1
p 0.287 0.661 0.002 0.675 0.636
Creatinine r -0.114 0.262 0.023 0.342 0.096 -0.212 1
p 0.549 0.161 0.903 0.064 0.613 0.260

er there is a correlation between these parameters and lipid
profiles. Our study showed that total cholesterol levels are
negatively correlated with plasma VE levels and positively
correlated with plasma NOx levels which may suggest that
the protective role of VE on the cell membrane is reduced
in T2DM.

Insufficient insulin secretion causes hyperglycemia and
this could lead to changes in plasma lipoproteins in T2DM
patients. Especially in non-insulin dependent (type 2) dia-
betes, the lipoprotein abnormalities include hypertriglyceri-
demia and reduced plasma HDL-C (11-13). Similar to these
findings, we also found a significant increase in TC (p<0.05)
and TG (p<0.001) levels of newly diagnosed T2DM patients
and a significant decrease in HDL-C (p<0.001) levels.
LDL-C levels of our patients also increased but this increase
was not significant. As explained by Goldberg (2001), the
deficiency of lipoprotein lipase enzyme which converts very
low density lipoprotein (VLDL) to LDL may supress LDL
synthesis in untreated T2DM patients (14).

Due to its very short half-life, the quantification of NO is
difficult. Therefore, in this study, stable degradation prod-
ucts of NO, nitrite (NO2-) and nitrate (NO3-), are mea-
sured by using Griess reagent which is defined as a reliable
method (9). Plasma NOx content is assessed by several
studies. According to our results, plasma NOx levels were
also found to be higher than the non-diabetics, but this was
not significant (p=0.603). We found “a positive correla-
tion between TC levels and plasma NOx levels (r=0.392;
p=0.032). In another study, basal plasma nitrate levels were
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found to be significantly higher in T2DM patients com-
pared to non-diabetic subjects (p<0.01). This was in cor-
relation with the increasing intima + media thickness (IMT)
levels of the carotid artery (15). In a study, it was reported
that in human aortic endothelial cells, NO synthase (NOS)
levels elevate with high blood glucose levels. An elevation of
NOS cause an increase in blood flow and leads to reduced
relaxation of blood vessels, especially, in the further stages
of Diabetes mellitus (16). On the contrary, in pulmonary
arterial hypertension, it was reported that the circulating
NOx levels reduced almost three times in patients (17).
Another study reported a reverse correlation between plas-
ma NOx and plasma LDL-C as well as TC levels in patients
with coronary artery disease. Similar to our study, the dif-
ference between patients and healthy individuals was not
found significant (18).

The present study reports a significant reduction of plasma
VE levels (p<0.005) in newly diagnosed T2DM patients.
There are also other studies reporting reduced VE levels in
T2DM patients (19-21). This finding might be related with
the depletion of antioxidants due to an increase in oxidative
stress levels. According to the results of a study conducted in
Sweden, high serum VE concentration has a protective role
in the development of diabetes mellitus (22). The present
finding of decreased plasma VE and increased plasma NOx
levels in patients with type 2 diabetes mellitus can be ame-
liorated by VE supplementation. Study results suggesting
that type 2 diabetes patients should take VE supplements
are conflicting. Mayer-Davis et al. could not establish a rela-
tionship between VE intake and diabetes development (23).
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Similarly, in a study conducted in type 2 diabetes patients,
600 IU VE was supplied for ten years and it was found that
the risk of type 2 diabetes development did not decrease
(24). Also in another study no significant changes in plasma
NOx levels and lipid profiles were found in T2DM patients
given 400 IU VE for 8 weeks (25). However, many studies
have reported that the risk of developing type 2 diabetes is
reduced by VE supplementation. Engelen et al. reported no
change in glycated haemoglobin, lipid profiles and blood
biochemistry values, but a reduction in TBARS production
and lipoprotein (LDL and VLDL) peroxidizability in Type 1
diabetes mellitus patients after 3 months. These effects were
not found as a result of VE supplementation for an addi-
tional 3-9 months (26). As a result, it has been concluded
that long-term VE supplements are not effective on diabe-
tes.

The main limitation of our study was its small sample size.
The relationship between plasma VE, plasma NOx and lip-
id profiles has not been previously investigated in newly
diagnosed T2DM patients. Total cholesterol levels which
is being detected as part of a routine laboratory analysis
has negative correlation with plasma VE levels (r=-0.380;
p=0.039) and positive correlation with plasma NOx levels
(r=0.392; p= 0.032). This finding may help to develop new
diagnostic and therapeutic approaches for T2DM patients.

To our knowledge, this is the first study that investigates
plasma VE and NOx levels to understand the factors related
with oxidative stress induced endothelium derived vascular
changes in T2DM patients. In the light of our findings, we
believe that larger studies could be designed to better under-
stand the underlying mechanisms of T2DM induced vascu-
lar damage.

Acknowledgement

We would like to thank Cinar Severcan (PhD) for his help in
statistical analysis.

Author Contributions

Ayse Ceylan Hamamcioglu, Zehra Safi Oz and Taner Bayrak-
taroglu together designed the work. Ayse Ceylan Hamamcioglu
wrote the draft after interpreting the data. The authors all revised
the draft critically for important intellectual content. Ayse Cey-
lan Hamamcioglu prepared the manuscript for submission to the
journal. They both finally approved the version to be published.
The authors both agreed to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and resolved.

Conflicts of Interest

The authors report no conflicts of interest.

Financial Disclosure

This study was funded by Zonguldak Biilent Ecevit University
Scientific Research Project (BAP) Unit (Project number: BAP
2015-92436924-01).

Ethical Approval

The authors state that they have obtained appropriate institutional
review board approval from Zonguldak Bulent Ecevit University
Local Ethics Committee decision no: 2014-157-30/09) and have
followed the principles outlined in the Declaration of Helsinki
for human investigations. In addition, informed consent has been
obtained from the participants involved in this study.

Peer Review Process

Extremely peer-reviewed and accepted.

REFERENCES

1. Jiang Q. Natural forms of vitamin E: Metabolism, antioxidant,
and anti-inflammatory activities and their role in disease
prevention and therapy. Free Radic Biol Med. 2014;72:76-90.

2. Jialall, Amess W, Kaur M. Management of hypertriglyceridemia
in the diabetic patient. Curr Diab Rep. 2010;10(4):316-320.

3. Ogurtsova K, da Rocha Fernandes JD, Huang Y, Linnenkamp
U, Guariguata L, Cho NH, Cavan D, Shaw JE, Makaroft LE. IDF
Diabetes Atlas: Global estimates for the prevalence of diabetes
for 2015 and 2040. Diabetes Res Clin Pract. 2017;128:40-50.

4. Bueno M, Wang J, Mora AL, Gladwin MT. Nitrite signaling
in pulmonary hypertension: Mechanisms of bioactivation,
signaling, and therapeutics. Antioxid Redox Signal.
2013;18(14):1797-1809.

5. Hadi HA, Suwaidi JA. Endothelial dysfunction in diabetes
mellitus. Vasc Health Risk Manag. 2007;3(6):853-876.

6. Vallance P, Chan N. Endothelial function and nitric oxide:
Clinical relevance. Heart. 2001;85(3):342-350.

7. American Diabetes Association. 1. Improving Care and
Promoting Health in Populations: Standards of Medical Care
in Diabetes-2021. Diabetes Care. 2021;44(Suppl 1):S7-S14.

8. Martinek RG. Method for the determination of vitamin E
(total tocopherols) in serum. Clin Chem. 1964;10:1078-1086.

9. Green LC, Wagner DA, Glogowski ], Skipper PL, Wishnok JS,
Tannenbaum SR. Analysis of nitrate, nitrite, and [15N]nitrate
in biological fluids. Anal Biochem. 1982;126(1):131-138.

10. Giustarini D, Rossi R, Milzani A, Dalle-Donne I. Nitrite and
nitrate measurement by Griess reagent in human plasma:
Evaluation of interferences and standardization. Methods
Enzymol. 2008;440:361-380.

11. D'Agostino RB Jr, Hamman RF, Karter AJ, Mykkanen
L, Wagenknecht LE, Haffner SM; Insulin Resistance
Atherosclerosis Study Investigators. Cardiovascular disease
risk factors predict the development of type 2 diabetes:
The insulin resistance atherosclerosis study. Diabetes Care.
2004;27(9):2234-2240.

Turk J Diab Obes 2022; 2: 131-136



12

13.

14.

15.

16.

17.

18.

19.

. RenX, Chen ZA, Zheng S, Han T, Li Y, Liu W, Hu Y. Association
between triglyceride to HDL-C ratio (TG/HDL-C) and insulin
resistance in Chinese patients with newly diagnosed type 2
diabetes mellitus. PLoS One. 2016;11(4):e0154345.

Safari S, Amini M, Aminorroaya A, Feizi A. Patterns of changes
in serum lipid profiles in prediabetic subjects: Results from a
16-year prospective cohort study among first-degree relatives
of type 2 diabetic patients. Lipids Health Dis. 2020;19(1):193.

GoldbergI]. Clinical review 124: Diabetic dyslipidemia: Causes
and consequences. J Clin Endocrinol Metab. 2001;86(3):965-
971.

Maejima K, Nakano S, Himeno M, Tsuda S, Makiishi H, Ito
T, Nakagawa A, Kigoshi T, Ishibashi T, Nishio M, Uchida K.
Increased basal levels of plasma nitric oxide in Type 2 diabetic
subjects. Relationship to microvascular complications. ]
Diabetes Complications. 2001;15(3):135-143.

Cosentino F, Hishikawa K, Katusic ZS, Lischer TE High
glucose increases nitric oxide synthase expression and
superoxide anion generation in human aortic endothelial cells.
Circulation. 1997;96(1):25-28.

Zhang R, Wang XJ, Zhang HD, Sun XQ, Zhao QH, Wang L, He
J, Jiang X, Liu JM, Jing ZC. Profiling nitric oxide metabolites in
patients with idiopathic pulmonary arterial hypertension. Eur
Respir J. 2016;48(5):1386-1395.

Tanaka S, Yashiro A, Nakashima Y, Nanri H, Ikeda M, Kuroiwa
A. Plasma nitrite/nitrate level is inversely correlated with
plasma low-density lipoprotein cholesterol level. Clin Cardiol.
1997;20(4):361-365.

Salonen JT, Nyyssénen K, Tuomainen TP, Mdenpdi PH,
Korpela H, Kaplan GA, Lynch ], Helmrich SP, Salonen R.
Increased risk of non-insulin dependent diabetes mellitus at
low plasma vitamin E concentrations: A four year follow up
study in men. BMJ. 1995;311(7013):1124-1127.

Turk J Diab Obes 2022; 2: 131-136

20.

21.

22.

23.

24,

25.

26.

Hamamcioglu AC et al.

Nourooz-Zadeh ], Rahimi A, Tajaddini-Sarmadi J, Tritschler
H, Rosen P, Halliwell B, Betteridge DJ. Relationships between
plasma measures of oxidative stress and metabolic control in
NIDDM. Diabetologia. 1997;40(6):647-653.

Martin-Gallan P, Carrascosa A, Gussinyé M, Dominguez
C. Biomarkers of diabetes-associated oxidative stress
and antioxidant status in young diabetic patients with or
without subclinical complications. Free Radic Biol Med.
2003;34(12):1563-1574.

Arnlov J, Zethelius B, Risérus U, Basu S, Berne C, Vessby
B, Alfthan G, Helmersson J; Uppsala Longitudinal Study
of Adult Men Study. Serum and dietary beta-carotene and
alpha-tocopherol and incidence of type 2 diabetes mellitus in
a community-based study of Swedish men: Report from the
Uppsala Longitudinal Study of Adult Men (ULSAM) study.
Diabetologia. 2009;52(1):97-105.

Mayer-Davis EJ, Costacou T, King I, Zaccaro DJ, Bell RA;
Insulin Resistance and Atherosclerosis Study (IRAS). Plasma
and dietary vitamin E in relation to incidence of type 2
diabetes: The Insulin Resistance and Atherosclerosis Study
(IRAS). Diabetes Care. 2002;25(12):2172-2177.

Liu S, Lee IM, Song Y, Van Denburgh M, Cook NR, Manson
JE, Buring JE. Vitamin E and risk of type 2 diabetes in the
women's health study randomized controlled trial. Diabetes.
2006;55(10):2856-2862.

Rafraf M, Bazyun B, Sarabchian MA, Safaeiyan A, Gargari BP.
Vitamin E improves serum paraoxonase-1 activity and some
metabolic factors in patients with type 2 diabetes: No effects on
nitrite/nitrate levels. ] Am Coll Nutr. 2016;35(6):521-528.

Engelen W, Keenoy BM, Vertommen J, De Leeuw I. Effects
of long-term supplementation with moderate pharmacologic
doses of vitamin E are saturable and reversible in patients with
type 1 diabetes. Am J Clin Nutr. 2000;72(5):1142-1149.



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

Effects of Glargine u300 on Low-Density Lipoprotein (LDL),
Triglyceride(TG) and Blood Glucose Levels: Real-Life Outcomes

Ahmet Toygar KALKAN ©, Bilge BASDOGAN @, Ozge OZER ®, Fatma Belgin EFE @,
Medine Nur KEBAPCI ®, Aysen AKALIN ®, Goknur YORULMAZ @ <

Eskisehir Osmangazi University, School of Medicine, Department of Endocrinology and Metabolism, Eskisehir, Turkey

Cite this article as: Kalkan AT et al. Effects of glargine u300 on low-density lipoprotein (LDL), triglyceride(TG) and blood glucose levels: real-life outcomes.
Turk J Diab Obes 2022;2: 137-142.

ABSTRACT

Aim: In real life, we aimed to evaluate the effect of new generation insulin glargine u-300 on fasting blood glucose, HbAlc, LDL and
triglyceride levels.

Material and Methods: This is a retrocspective cohort study. We retrospectively reviewed patients who applied to the Endocrinology
and metabolism outpatient clinic of Eskisehir Osmangazi University in 2019, whose old generation basal insulin was replaced with
glargine u-300 and whose antilipidemic treatment was not changed. We compared fasting blood glucose(mg/dl), HbA1lc(%), LDL(mg/
dl) and triglyceride(mg/dl) values at baseline and after 3 months. We also evaluated these data by separating them into genders. Shapiro-
Wilk normality test was performed for continuous variables. Wilcoxon Signed Ranks test was performed for non-normally distributed
variables.

Results: Data concerning 109 patients were analysed. The fasting blood glucose average and median value decreased in control after
starting glarjin u-300. However, it was not statistically different (p=0.06). The HbAlc control value (8.8%) decreased statistically
significantly compared to the baseline value (9.61%) (p<0.001). The LDL control value(116.6mg/dl) also decreased statistically
significantly compared to the baseline value (124mg/dl) (p<0.001). Although Hbalc and LDL were significant, there was no significant
difference in terms of triglycerides. When we evaluate the sexes separately, we see that fasting blood glucose, HbA1lc, LDL and triglyceride
values decrease more in men. Fasting blood glucose, which does not show statistically significant difference in women, has been shown
to decrease significantly in men.

Conclusion: We think that showing statistically significant HbAlc and LDL decline with the Glarjin u-300 in real-life data is promising
for further studies. At the same time, despite the significant decrease in fasting blood glucose in men, the inability to show it in women
should be considered as data that need further evaluation.

Keywords: Glargine u-300, LDL, HbAIc, Triglyceride

Glargine u300'iin Diisiik Yogunluklu Lipoprotein (LDL), Trigliserid (TG) ve
Kan Sekeri Diizeyleri Uzerindeki Etkileri: Gergek Yasam Sonugclar

0z
Amag: Gergek hayatta yeni nesil insiilin glarjin u-300'tin aglik kan sekeri, HbAlc, LDL ve trigliserit diizeylerine etkisini degerlendirmeyi
amagladik.

Gereg ve Yontemler: Eskisehir Osmangazi Universitesi Endokrinoloji ve Metabolizma poliklinigine 2019 yilinda bagvuran, eski nesil
bazal insiilin yerine glargine u-300 kullanilan ve antilipidemik tedavisi degismeyen hastalar: geriye doniik olarak inceledik. Baslangigta ve
3 ay sonra aglik kan sekeri(mg/dl), HbA1lc(%), LDL(mg/dl) ve trigliserit(mg/dl) degerlerini karsilastirdik. Biz de bu verileri cinsiyetlere
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aywrarak degerlendirdik. Siirekli degiskenler icin Shapiro-Wilk normallik testi yapildi. Normal dagilim gosteren degiskenler icin paired
sample t testi, normal dagilim gostermeyen degiskenler i¢in Wilcoxon Signed Ranks testi uygulandi.

Bulgular: 109 hasta ile ilgili veriler analiz edildi. A¢lik kan sekeri ortalamasi ve medyan degeri kontrolde glarjin u-300'e basladiktan
sonra azaldi. Ancak istatistiksel olarak farkli degildi(p=0,06). HbAlc kontrol degeri (%8,8) baslangi¢ degerine (%9,61) gore istatistiksel
olarak anlamli derecede azald1 (p<0,001). LDL kontrol degeri (116,6mg/dl) ayrica baslangic degerine (124mg/dl) kiyasla istatistiksel
olarak 6nemli 6lgiide azaldi (p<0,001). Hbalc ve LDL anlamli olmasina ragmen trigliseridler agisindan anlaml fark yoktu. Cinsiyetleri
ayr1 ayr1 degerlendirdigimizde erkeklerde aglik kan sekeri, HbAlc, LDL ve trigliserit degerlerinin daha fazla distigini gortyoruz.
Kadinlarda istatistiksel olarak anlamli farklilik gostermeyen aglik kan sekerinin erkeklerde 6nemli 6lgiide distigi gosterilmistir.

Sonug: Gergek hayat verilerinde Glarjin u-300 ile istatistiksel olarak anlamli HbAlc ve LDL disiisii gostermenin daha sonraki
calismalar icin umut verici oldugunu diisiiniiyoruz. Ayni zamanda erkeklerde aglik kan sekerindeki 6nemli diisiise ragmen kadinlarda

gosterilememesi daha fazla degerlendirilmesi gereken veriler olarak degerlendirilmelidir.

Anahtar Sozciikler: Glargine u-300, LDL, HbAIc, Trigliserid

INTRODUCTION

Diabetes Mellitus is a chronic disease that causes many
morbidities and limits the standard of living. It is believed
that in 2019 there were about 463 million diabetes patients,
corresponding to 9.3% of adult people. (1) In 2009 it was es-
timated that 285 million people had diabetes (2) , increasing
to 366 million in 2011 (3) , 382 million in 2013 (4), 415 mil-
lion in 2015 (5) and 425 million in 2017 (6). In the projec-
tions made with the current data, it is reported that the rate
of diabetes will continue to be one of the most important
public health problems.

It has been reported that macrovascular diseases are the
most important cause of increased mortality and morbidity
in diabetic patients. (7) (8). Lipid abnormalities contribute
to the development of atherosclerosis in diabetic patients
together with glucose dysregulation. (9) Significant reduc-
tion in plasma LDL cholesterol levels after insulin therapy
has been shown in diabetic patients who started insulin
(10). For this reason, insulin therapy provides glucose reg-
ulation and decreases the LDL level provides an important
advantage in the treatment.

In addition to the long acting insulin analogs used, new sec-
ond generation basal insulin analogs such as insulin glargine
300 U/ mL (Gla-300) have been developed to improve gly-
cemic control and minimize the risk of hypoglycaemia. Gla-
300 provides a more stable and prolonged pharmacokinetic
and pharmacodynamic profile than insulin glargine u-100
(11). Also, randomized controlled studies have shown that
lower hypoglycaemia occurs with similar glycemic control
(12,13). In real-life studies, which were evaluated retrospec-
tively in accordance with randomized controlled trials, it
was shown that HbAlc reduction comparable to older gen-
eration basal insulins was achieved with decreased hypogly-
cemia (14,15).

In In this study, we aimed to evaluate what the new genera-
tion glargine u-300, which has been shown to be more potent,
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yield similar HbA ¢ reduction, and its real-life response. We
also aimed to evaluate the effect of the more potent new gen-
eration glargine u-300 on LDL, based on the demonstration
that the LDL level decreased in patients with basal insulin.

MATERIALS and METHODS

This is a retrospective cohort study Diabetic patients who
applied to Eskisehir Osmangazi University Endocrinology
and Metabolism outpatient clinic in 2019 were evaluated
retrospectively. There is no study showing the effects of
Glargine u300 on LDL. For this reason, the first 30 patients
who were started on glargine u300 in 2019 were analyzed
while performing the preliminary power analysis. The pow-
er was taken as 0.8 according to the mean and standard de-
viations obtained. It was observed that 0.81 power was pro-
vided with 14 patients. When the post-Hoc power analysis
was performed, the power of the study was found to be 0.98.
Patients whose basal insulin was replaced with glargine
u-300 and whose antilipidemic therapy was not changed
were recorded. As a result, 109 patients who met the criteria
were included in the study.

The fasting blood glucose of 108 patients, the Hbalc val-
ue of 107 patients and the lipid profile of 96 patients were
achieved. We recorded the initial values of patients at the
onset of glargin u-300 and the first blood samples between
3-6 months. Age, gender, HbAlc(%), LDL(mg/dl), triglyc-
eride(mg/dl) and fasting blood glucose(mg/dl) values were
recorded. Glucose,LDL, tryglyceride was studied from plas-
ma by spectrophotometric methods. HbAlc was studied by
turbidimetric inhibition method.

The Local Ethics Committee of Eskisehir Osmangazi Uni-
versity approved the study protocol in accordance with the
principles of the Declaration of Helsinki. (07.1.2020/48).

Statistical Analysis

Statistical analysis was performed with SPSS IBM Statistic
20. Shapiro-Wilk normality test was performed for contin-
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uous variables. All variables were compared and it was seen
that they were not normally distributed. Wilcoxon Signed
Ranks test was performed for non-normally distributed var-
iables. Mean+standard deviation and median (Quartiles)
values were used for descriptive statistics. A ‘p value’ of less
than 0.05 was considered statistically significant.

RESULTS

57.8% of the patients were female and 42.2% were male. The
average age was calculated as 59.86 (22-85). The average age
of women was 61.79 and the average age of men was 57.22.

Variables at the beginning of the glargine u-300 and 3
months after starting are shown in Table 1.

The fasting blood glucose average and median value de-
creased in control after starting glargine u-300. However, it
was not statistically different (p=0.06). The HbAlc control
value (8.8%) decreased statistically significantly compared
to the baseline value (9.61%) (p<0.001). The LDL control
value (116.6mg/dl) also decreased statistically significantly
compared to the baseline value (124mg/dl) (p<0.001). Al-
though Hbalc and LDL were significant, there was no sig-
nificant difference in terms of triglycerides.

When we consider the sexes separately, we see that fasting
blood glucose, HbAlc, LDL and triglyceride values decrease
more in men. (Table 2 and 3). Fasting blood glucose, which
does not show statistically significant difference in women,
has been shown to decrease significantly in men.

Table 1: Initial characteristics of the patients included in the study

Women, n=63 (57.8%) Men, n=46 (42.2%) Total, n=109
Age (mean) 62.11 57.37 60.08
Glucose (mean) (mg/dl) 193.29 187.68 190.90
LDL (mean) (mg/dl) 131.98 130.10 131.17
Trygliceride (mean) (mg/dl) 206.87 176.19 193.77
HbalC (mean) % 9.48 9.45 9.48

Table 2: FPG, Hbalc, LDL, triglyceride initial and posttreatment values

n=109 Initial Post treatment p
Fasting plasma glucose (mg/dl) 189.50 171 0.06
(median- 25%-75%) (133.25-245.5) (129-222)
0,

ﬁ:;;ff)zfs%%%) (8.23:?(1).54) (7.2.-810) <0.001
LDL (mg/dl) 124 116,6 0.001
(median- 25%-75%) (102.9-153.9) (98.22-139.65)
Trygliceride (mg/dl) 156 148.5 0.323
(median- 25%-75%) (111.5-237) (105.25-200.75)

Table 3: Variables of men
n=46 Initial Post treatment p
Fasting plasma glucose (mg/dl) 198 156.5 0.028
(median- 25%-75%) (139.25-241) (126.25-201.5)
Hbalc (%) 9.64 8.6 —0.001
(median- 25%-75%) (8.34-10.50) (8.02-9.5)
LDL (mg/dl) 124.95 113.7 0.001
(median- 25%-75%) (102.6-150.85) (90.02-132.2)
Trygliceride (mg/dl) 160 136.5 0.245
(median- 25%-75%) (100.25-243) (95.5-191)
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Table 4: Variables of women
n=63 Initial Post treatment P
Fasting plasma glucose (mg/dl) 184 181 0.520
(median- 25%-75%) (127.25-256.75) (137.25-244.25)
Hbalc (%) 9.57 9,31 =0.012
(median- 25%-75%) (8.13-10.59) (7.75-10.22)
LDL (mg/dl) 124 118 =0.003
(median- 25%-75%) (102.5-156.4) (96.75-142.02)
Trygliceride (mg/dl) 156 167 0.826
(median- 25%-75%) (115-219) (109.25-209.5)
Fastin Plasma Glucose (mg/dl) HbALc (%)
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Figure 1: FPG of genders.
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Figure 3: Low Density Lipoprotein of genders

DISCUSSION

Glargine u-300 is a new generation basal insulin. Although
there are several randomized controlled trials about this in-
sulin, we do not yet have clear information about real life
data. It is one of the most prominent features reported to
provide similar glycemic control with less hypoglycemia
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Figure 2: HbA1c of genders.

with older generation basal insulins. However, we do not
have sufficient data in terms of its effect on plasma lipid pro-
file and its effect on glycemia in real life. When we interpret
the data obtained from our study, it was shown that there
was a significant improvement in glycemic control. The ab-
sence of a control arm in our study is the limitation of our
study. However, since our data are real-life values, our re-
sults provide clinically useful results.

Contrary to what has been shown in randomized controlled
trials, a significant reduction in HbA1c levels is a condition
we should consider. In fact, when we look at gender differ-
ences, a more significant decrease in fasting blood glucose
and HbAIc in men can be considered as an important data
for future research.

There are studies in the literature showing that there is a sig-
nificant decrease in LDL value when older generation basal
insulins are started in patients using oral antidiabetic medi-
cation (10). This gives us an idea that insulin may also have
an antilipidemic effect. In our study, it was shown that there
was a significant decrease in LDL values in patients whose
old generation basal insulin was replaced with glargine
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u-300. It is also an interesting detail that the current LDL
decline is not accompanied by triglyceride decline. Because,
triglyceride decrease has also been shown in patients who
started on the old generation basal insulin (10). In women,
the decrease in LDL levels without a significant decrease in
fasting blood glucose should also be considered as a remark-
able data. These data show us that the antilipidemic effect
of glargine u-300 can be achieved by a different mechanism
than basal insulin. However, in order to say this, further re-
search is needed.

In conclusion, we found a significant decrease in HbAlc,
fasting blood glucose and LDL values in patients who were
replaced with old generation basal insulin, glargine u-300.
Unlike randomized clinical studies, this improvement in
blood glucose profile needs to be evaluated with further re-
search.

Although triglyceride levels are stable, statistically signif-
icant decline in LDL levels also emerges as another detail
that attracts attention. Considering that the most impor-
tant cause of morbidity and mortality in diabetic patients
is heart diseases, evaluation of the shown LDL decline with
further researches will clarify this issue.

Another point to note is that blood glucose drops differ
between genders. Not only the difference in blood glucose,
but also in the lipid profile, there is a remarkable difference
between the sexes in favor of men. This situation should be
supported by further research.

One of our important limitations is that our study was ret-
rospective and there was no control arm. However, the data
we obtained can be considered remarkable for further re-
search.
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ABSTRACT

Aim: The aim of this study is to investigate the effect of single-dose intravitreal Dexamethasone (DEX) implant on peripapillary retinal
nerve fiber layer (RNFL) thickness and cup-to-disc (C/D) ratio in patients with diabetic macular edema.

Material and Methods: Peripapillary RNFL thickness measurements and colored fundus photographs were compared before and
6 months after intravitreal DEX implant injection. The cup-to-disc ratios of fundus photographs were calculated using the Image-]
program.

Results: Fifty-eight eyes of 43 patients were treated with intravitreal DEX implants. The mean global and sectoral peripapillary RNFL
thickness value had a slight thinning over the basal value. The global and nasal thinning was statistically significant (respectively;
p=0.021, p=0.036). A small increase in C/D value was observed 6 months after the DEX implant injection; however, these changes
were not statistically significant (p=0.285). The intraocular pressure was over 25 mmHg in 17% of the patients and it was controlled by
medical treatment.

Conclusion: In this study, in patients with diabetic macular edema, a mild but significant thinning of the global and nasal peripapillary
retinal nerve fiber layer was observed 6 months after single-dose intravitreal implant treatment. This reduction did not cause a significant
morphological change in the C/D value.

Keywords: Dexamethasone implant, Diabetic macular edema, Intravitreal injection, Optic disc and nerve fiber layer imaging and analysis,
Vascular endothelial growth factor (VEGF)

Diyabetik Makula Odemli Hastalarda Deksametazon Implantinin Retina Sinir Lifi
Tabakas1 ve Optik Sinir Cukurluk/Disk Oran1 Uzerine Etkisi

0z
Amag: Bu caligmanin amaci diyabetik makiila 6demi bulunan hastalarda tek doz intravitreal Deksametazon (DEX) implantinin
peripapiller retina sinir lifi tabakas1 (RNFL) kalinligina ve optik sinir ¢ukurluk/disk (C/D) oranina etkisini aragtirmaktir.

Gereg ve Yontemler: Intravitreal DEX implant enjeksiyonu éncesi peripapiller RNFL kalinlik élgiimleri ve renkli fundus fotograflar:
enjeksiyondan 6 ay sonrast ile karsilagtirildi. Fundus fotograflarinin C/D oranlari Image-] programi kullanilarak hesapland.

Bulgular: Kirk @i¢ hastanin 58 goziine intravitreal DEX implant enjeksiyonu yapildi. Ortalama global ve sektorel RNFL kalinlik degerleri
bazal degere gore hafif bir incelme gosterdi. Global ve nazal incelme istatistiksel olarak anlamliydi (sirasiyla; p=0,021, p=0,036). DEX
implant enjeksiyonundan 6 ay sonra C/D degerinde hafif bir artis gozlendi, ancak bu artis istatistiksel olarak anlaml degildi (p=0,258).
Hastalarin %17’sinde goz igi basinc1 25 mmHg'nin iizerindeydi ve medikal tedavi ile kontrol altina alind.

Sonug: Bu ¢alismada diyabetik makiila 6demi olan hastalarda tek doz intravitreal DEX tedavisinden 6 ay sonra global ve nazal peripapiller
retina sinir lifi tabakasinda hafif fakat belirgin bir incelme gozlemlendi. Bu azalma, C/D degerinde 6nemli bir morfolojik degisiklige
neden olmad.

Anahtar Sozciikler: Deksametazon implant, Diyabetik makiiler 6dem, Intravitreal enjeksiyon, Optik disk ve retina sinir lifi tabakasi analizi,
Vaskiiler endotelyal biiyiime faktorii
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INTRODUCTION

Diabetic macular edema (DME) is the most frequent
ocular complication of diabetes resulting in irreversible
loss of vision if untreated (1). The pathogenesis of DME is
multi-factorial. Inflammation plays an important role in
this pathogenesis (2). Changes in the vascular endothelial
cell tight junction proteins occur with secretion of several
inflammatory mediators including Vascular Endothelial
Growth Factor (VEGF). These inflammatory mediators
lead to deterioration of the blood-retina barrier and DME
(3). Steroids inhibit the expression of not only VEGF but
also the other inflammatory mediators such as IL-1, IL-
6, PEDF, and stabilize the connections between vascular
endothelial cells. So they appear to be more effective in DME
treatment compared with anti-VEGFs (4). The intravitreal
dexamethasone implant (DEX implant; Ozurdex, Allergan,
USA) contains 0.7 mg slow-release preservative-free
dexamethasone and can retain its effect up to 6 months
(5). It has been reported that dexamethasone may have
neurodegenerative or neuroprotective effectsonretinal nerve
fibers (6). It has also been reported that approximately 30%
of patients undergoing DEX implantation had intraocular
pressure (IOP) elevation exceeding 25 mmHg that required
treatment (7). This increase in intraocular pressure is usually
controlled by anti-glaucomatous medication. But this
increase may be within 1 to 12 weeks after injection. This
moment, patients may be in the period they expect to go to
the routine control. On the other hand, optic nerve may be
more susceptible to damage due to diabetic microvascular
complications (8). For these reasons, DEX implant can lead
to retinal nerve fiber layer (RNFL) and optic nerve damage
by both increasing intraocular pressure and its direct effect
on neural tissue during the effective 6-month period.

In this study we investigated RNFL and cup to-disc ratio
(C/D) changes in patients with diabetic macular edema
treated with single dose intravitreal DEX implant.

MATERIALS and METHODS

The patients diagnosed with Diabetic macular edema
and received intravitreal DEX implant therapy were
retrospectively studied. The RNFL measurements and cup-
to-disc ratios before and 6 months after treatment were
recorded. The study followed the tenets of the Declaration
of Helsinki and was approved by the Institutional Ethics
Committee.

Patient records were taken from the hospital system retro-
spectively between the dates of January 2018 - December
2020. Age, gender and complete ophthalmic examination
findings including best corrected visual acuity, intraocular
pressure, slit lamp examination, fundus examination were
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recorded. Color fundus photographs, fundus fluorescein
angiography (FA) and spectral domain optical coherence
tomography (SD-OCT) images of all eyes were examined
before and 6 months after intravitreal DEX implant implan-
tation. Patients who had previously received any surgery,
intraocular injection or retinal laser photocoagulation were
excluded from the study. Patients with proliferative diabet-
ic retinopathy, glaucoma or glaucoma suspicion, optic disc
fatigue, optic disc edema, simultaneous ocular diseases such
as uveitis and media opacity that blurred of image clarity
were excluded from the study.

The injection procedure was as follows: A drop of
Proparakain HCI 0.5 % (Alcaine, Alcon, USA) was applied
to each eye before injection. The skin around the eye was
painted with Povidone-iodine (10%). The lid speculum was
used to separate the lids. Afterwards, povidone-iodine (5%)
was applied to the intended injection site before injection.
Povidone-iodine was left on the conjunctiva surface for
2 minutes and then washed with sterile saline. The upper
temporal conjunctiva 3.5-4 mm away from the limbus was
dried with a sterile cotton applicator and injection was
made in this region. The patients were examined 1 day, 1
week, 1 month, 3 months and 6 months after injection. The
other eyes of patients who were not injected in both eyes
were included in the study as the control group (n = 24) if
they had not received any previous treatment and met the
inclusion criteria.

The central and peripapillary RNFL thickness was measured
by SD-OCT (Heidelberg Engineering, Heidelberg,
Germany). To evaluate the central macular thickness,
horizontal cross-sectional images obtained from the fovea
center were used. Peripapillary RNFL was measured global
and sectoral RNFL thickness in a 360-degree circular scan
with 3.45 mm diameter centered on optic disc. Global RNFL
thickness was the average of RNFL thickness measurement
for this entire circular area. Sectoral areas belonged to 6
parts of this circular area: Superior temporal (TS, 45-90°),
superior nasal (NS, 90-135°), nasal (N, 135-225°), inferior
nasal (NI, 225-270°), inferior temporal (T, 270-315°), and
temporal (T, 315-45°). At least 3 images of each patient
were taken and the best images were recorded. The first
obtained images were set as reference and the subsequent
images were taken according to this reference. Fundus
photographs (Topcon TRC-50DX, Japan) were taken
before injections and 6 months after the injections. All of
the images were taken by the same expert ophthalmologist
(AA). Only images with good quality were recorded. All
photos were numbered and cropped from the edges so
that only the optical disc would be visible (Figure 1). Then
the photos were randomly evaluated. Image ] computer
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program was used to calculate the disc area and the cup area
(9). The outer contour of the disc area was marked and then
measured. The cup area was marked at the points where
the disc vessels looped and then measured. (Figure 1) All of
the measurements were done by the same ophthalmologist
(AA) then cup/disc area values were obtained with a simple
formula dividing the cup area to disc area.

All statistical analyses were performed using SPSS 19
for Windows (IBM SPSS Statistics, Chicago, IL, USA).
Distribution of data was determined by Shapiro-Wilk
test. Continuous variables were expressed as mean +
standard deviation, categorical variables as frequency and
percent. One-way analysis of variance (ANOVA) with
Tukey’s test was used to compare multiple groups among
themselves. Differences in continuous variables between the
baseline dataset and 6th-month dataset was compared by
paired samples t-test. p < 0.05 was considered statistically

Figure 1: Calculation of optic cup and optical disk area with
Image-] computer program.

significant. Based on studies with similar themes, a=0.05
for the C/D variable, and the effect size value was calculated
as a medium-high level effect value (Effect size=0.65). Our
sample number, calculated for 80% power according to the
two groups, was a total of 78 +4 (spare) sample eyes, and
healthy eyes were determined to be taken as control. Power
and Sample size analysis was calculated with G power 3.1.9.2
program.

RESULTS

Single-dose intravitreal DEX implant was applied to 58
eyes of 43 patients with diabetic macular edema. The mean
age of the patients was 65.27 + 8.5 years; 18 (42%) patients
were male and 25 (58%) were female. Injection was made
to a single eye of 29 patients, and 14 patients’ bilaterally.
Twenty-four untreated eyes were included in the study as a
control group.

At the end of the 6th month, there was a slight decrease
in mean RNFL thickness in all quadrants compared to
baseline values. When the baseline values of each quadrant
were compared with the values of 6th month, there was a
significant reduction in global and nasal peripapillary RNFL
thickness. (respectively; p = 0.021, p = 0.036). No significant
difference was observed in the other quadrants (p >
0.05) (Table 1). When the data of the control group were
evaluated, there was no statistically significant difference
between the baseline values and the values in the 6th month
(p > 0.05). RNFL thickness values of the control group are
shown in Table 2.

The C/D value of 58 eyes before treatment was 0.273+0.9.
The C/D value six months after the treatment was 0.277+0.8.
Mean change in C/D value was found to be -0.02+0.03

Table 1: RNFL thicknesses of all quadrants before and 6 months after intravitreal dexamethasone implantation.

RNFL thickness (mm) TS NS N NI TI T G
Baseline 124.2 £30.0 115.6 £32.6 86.4£26.3 120.9£31.6 134.0+28.8 853 +18.5 1059 £18.2
6" month 122.2 £34.8 1154 +£33.2 81.7£25.7 118.1£35.0 130.9+299 84.8+18.3 102.6+x17.6
p 0.446 0.953 0.021 0.290 0.261 0.781 0.036

Paired Samples t-test; All variables show with mean+Standard Deviation (SD.)
RNFL: Retinal nerve fiber layer, TS: Temporal superior, NS: Nasal superior, N: Nasal, NI: Nasal inferior, TI: Temporal inferior, T: Temporal, G: Global.

Table 2: Basal and 6th month RNFL thickness of the control group.

RNFL thickness (mm) TS NS N NI TI T G
Baseline 1154 £22.5 121.5+23.7 89.1 £279 1485+33.0 1169 £23.1 82.1 £23.0 106.5£16.3
6" month 115.5+249 12224254 90.4+289 146.7 £28.8 117.0+23.6 82.3+24.0 106.5%14.6
P 0.984 0.772 0.476 0.736 0.972 0.937 0.831

Paired Samples t-test; All variables show with mean+tStandard Deviation (SD.)
RNFL: Retinal nerve fiber layer, TS: Temporal superior, NS: Nasal superior, N: Nasal, NI: Nasal inferior, TI: Temporal inferior, T: Temporal, G: Global.
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(95% confidence interval [CI], -0.01 to 0.005). Although
there was a minimal increase in C/D value 6 months after
DEX injection, this increase was not statistically significant.
(p=0.409) (Figure 2). When the C/D values of groups
were compared with each other, no statistically significant
difference was observed (Table 3).

The mean intraocular pressure of the patients was 16.77+3.3
before the injection, 19.17+3.9 in the first month, 19.68+5.3
in the third month and 16.41£3.3 in the sixth month of
injection. There was no significant difference between
pre-injection and 6th-month intraocular pressures
(p=0.631). During the follow-up period, ten eyes (17%)
with intraocular pressures exceeding 25mmHg were treated
with anti-glaucomatous treatment. None of the patients
had permanent ocular hypertension or required glaucoma
surgery. There was no correlation between IOP and RNFL
thickness or C/D value.

Cataract progression was observed in 4 cataract eyes.
Cataract was observed in 2 eyes without any cataract. None of
the eyes with cataract underwent surgery within the follow-
up period. Except subconjunctival hemorrhage, none of the
patients had complications related to the injection such as
vitreous hemorrhage, lens injury, retinal tear/detachment,
sterile or infectious endophthalmitis.

Table 3: Compare cap to disc ratios of groups.

Mean C/D
Groups — p**
Pre injection 6 month latter
Treatment group  0.273+0.9 0.277+0.8 0.409
Control group 0.235+0.7 0.246+0.7  0.760

p* 0.285 0.193

** Paired Samples t-test; * Independent Samples T Test; All variables show
with mean+Standard Deviation (SD.)
C/D: Optic nerve cup to disc ratio

Y
B
=)
=
)

FIRST C/D RATIO LAST C/D RATIO
C/D ratios before and after injection

C= Optic Cup, D= Optic Disk

Figure 2: Average optic cup-to-disc ratio change before and six
months after application of intravitreal DEX implant application.
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DISCUSSION

Nowadays, intravitreal DEX implants have been increasing-
ly used in the treatment of DMO. DEX implant is a biode-
gradable single use drug delivery system which contains 0.7
mg dexamethasone, a very potent corticosteroid (5). Due to
its slow release, the concentration of dexamethasone in the
vitreous gradually increases after a single injection, peaks
at second months and then decreases, resulting in an effect
that can last up to six months (5). It is not exactly known
what changes occur in the retinal tissue and retinal nerve
fibers that are under continuous steroid exposure for six
months. In our study, global and nasal peripapillary RNFL
thickness decrease was observed six months after the appli-
cation of intravitreal DEX implant. Ocular hypertension is
a significant complication that occurs after an average of
1-3 months in the use of DEX implant. Lam et al. reported
that the intraocular pressure was 225mmHg in 26.5% of the
patients who had intravitreal DEX implant with the diag-
nosis of DME (10). Mazzarella et al. evaluated the effect of
DEX implant on eyes with ocular hypertension, glaucoma
and normal eyes (11). After a single dose DEX implantation
intraocular pressure was increased in 59.3% of the patients
with ocular hypertension and glaucoma while this ratio
was 21.5% in normal eyes. In these previous studies intra-
ocular pressures were generally transient. It can usually be
controlled with topical anti-glaucomatous drugs and heals
within six months (12). In our study intraocular pressure
was >25mmHg in ten eyes (17%) and all of the subjects
were treated with anti-glaucomatous drugs. The change in
RNFL thickness was not significant in 10 patients with ele-
vated intraocular pressure. This may be a statistical finding
due to the small number of patients. On the other hand,
this change cannot be attributed only to elevated intraoc-
ular pressure. Corticosteroids may exhibit both neuropro-
tective and neurodegenerative effects on nerve cells. The
concentration of steroid in the human body is important
for neuronal survival. Steroids at physiological level or at a
slightly elevated concentration help maintaining neuronal
cell integrity. However, steroid levels well below or above
normal levels have neurodegenerative effects (13). The
neuroprotective effect is thought to be exerted by reducing
microglial activity and extracellular glutamate, and increas-
ing the expression of “heat shock proteins”, which protect
proteins by being secreted under anoxia, hypoxia, and stress
(13). Decreased microglial activity also reduces phagocyto-
sis of damaged neurons and production of neurotoxic sub-
stances (14).

Vascular Endothelial Growth Factor (VEGF) isan important
protein that plays a role in angiogenesis, growth of blood
vessels, and increasing vessel permeability. In addition, it
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has a direct effect on axonal guidance, neuronal migration
and neurite growth (15,16). It has a neuroprotective effect,
especially in cases of stress, hypoxia, and oxidative damage.
In glaucoma models, VEGF has been shown to have a
significant dose-dependent effect on reducing neuronal
apoptosis and neural cell death (17). VEGF synthesis is
inhibited by corticosteroids (18). Kaderli et al. compared
changes in optic disc microvascular parameters before and
after treatment of patients who received intravitreal DEX for
macular edema secondary to branch retinal vein occlusion,
using optical coherence tomography angiography. In this
study the mean RNFL thickness at the 2nd and 6th months
did not show a statistically significant difference after
implantation (19). The long-term effect of the DEX implant
on the optic disc is not fully understood. We have found no
study examining the effect of Intravitreal DEX implant on
RNFL thickness and C/D value in diabetic macular edema
treatment. Unlike the monthly intravitreal bevacizumab,
ranibizumab or aflibercept treatments, it inhibits all sub-
types of VEGF for a relatively long time up to 6 months (20).
Long-term inhibition of all VEGF sub-types may further
accelerate neural cell damage and ganglion cell loss, resulting
in a glaucomatous optic disc appearance. In many studies it
has been shown that inhibition of intravitreal VEGF may
affect RNFL thickness (21,22). Shin et al. reported a decrease
in RNFL thickness in patients with diabetic macular edema
after anti-VEGF injection (21). RNFL is more sensitive in
eyes with diabetic retinopathy and may be more affected
by VEGF inhibition (23). In our study, the reason for the
decrease in mean total and nasal RNFL thicknesses may be
due to VEGF inhibition, perhaps for 6 months. On the other
hand, many studies have reported that there is no change
in C/D value and retinal nerve fiber alteration (24,25). But,
in these studies, intravitreal anti-VEGF was used for the
treatment of macular edema not related to diabetes.

Inanti-VEGF treatment, the intraocular pressure is generally
increased during the first minutes and then returns to its
normal values (26). In the literature we did not come across
any studies evaluating the time of the intraocular pressure
peak after DEX implantation. However, increase in the
intraocular pressure may be seen in the first two weeks after
DEX implantation (27). In our practice we examine patients
1 and 4 weeks after the DEX implantation. Possible increase
in the intraocular pressure levels during this examination-
free period may lead to more damage in RNFL compared
with anti-VEGF treatments.

Based on the findings of our study, single dose of intravitreal
DEX implant therapy in diabetic macular edema may lead
to a reduction in RNFL thickness and a little increases of
the optical nerve C/D value. These changes may be due to

increased intraocular pressure, neurodegenerative effects
of DEX implant and inhibition of VEGF for 6 months.
Limitations of our study include being retrospective and
low number of patients. We believe that these findings
should be confirmed by additional prospective, controlled
studies with a large number of subjects.
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oz
Amag: Bu c¢aligmanin amaci Fitness (Tiim Viicut) ve EMS (Electromyostimulation) antrenmanlarinin viicut kompozisyonuna olan
etkisinin incelenmesidir.

Gereg ve Yontemler: Calismaya Fitness (72) ve EMS (56) olmak {izere toplamda 128 goniilli katilmistir. Katilimeilarin %26,6’s1 30 yas ve
alt1, %36,7’si 31-40 yas aras1, %28,9’u 41-50 yas aras1 ve %7,8’i 50 yas {izeri olarak goriilmistiir. Fitness ve EMS (mihabody) antrenmani
yapan katilimcilar uzman kisisel antrenér esliginde haftada iki giin olmak tizere toplamda 4 hafta (8 antrenman) antrenman yapmustir.
Katilimcilarin viicut kompozisyon dl¢iimleri Bioelektrik Impedans Analizi ile belirlenmistir. Verilerin istatistiksel degerlendirilmesinde
“IBM SPSS Versiyon 21.0” paket programindan yararlanilmistir. Katilimcilarin antrenman oncesi ve 4 haftalik antrenman sonrasi genel
viicut 6l¢timleri, bacak, kol ve gévde 6l¢iimleri yapilmistir. Elde edilen veriler 6n test ve son test olarak ayr1 ayr1 kodlanmistir. Oncelikle
deneklerin total viicut 6lgtimleri, bacak, kol ve govde 6l¢iimlerinde 6n test ve son test sonuglar: karsilagtirilmigtir. Bunun i¢in Paired
Sample T-Test (Bagimli Orneklem t-Testi) uygulanmistir.

Bulgular: Arastirmanin sonucunda her iki antrenman metodunda total viicut yag oraninda 6n test ve son test arasinda ortalama 2,360
kg’lik bir azalma meydana gelmis olup bu farklilik %95 giivenirlikle anlamlidir diyebiliriz (p<0,05). Bunun disinda arastirmaya katilan
kisilerin genel viicut 6l¢climleri, bacak, kol ve govde dl¢timlerinde 6n test ve son test degerleri arasindaki degisimler yapilan antrenman
tiriine gore anlamli bir farklilik gostermemistir.

Sonug: Bu durumda iki antrenman metodunun 4 hafta sonunda viicut kompozisyonunun olumlu yonde etkiledigini ve tiim viicut yag
ylizdesini azaltmaya katki sagladigini syleyebiliriz.

Anahtar Sozciikler: Fitness, Electromyostimulation, Viicut kompozisyonu

The Effects of Fitness and EMS (Electromyostimulation)
Training Techniques on Body Composition

ABSTRACT
Aim: The aim of this study is to examine the effects of Fitness (Full Body) and EMS (Electromyostimulation) training on body composition.

Material and Methods: A total of 128 volunteers, Fitness (72) and EMS (56), participated in the study. 26.6% of the participants are between
the ages of 30 and below, 36.7% of them are between 31-40 years old, 28.9% of them are between 41-50 years old and 7.8% are over 50 years
old. Participants exercising fitness and EMS (mihabody) trainings in the presence of expert personal trainers, two days a week, for a total
of 4 weeks (8 training sessions). Body composition measurements of the participants were carried out by Bioelectric Impedance Analysis.
“IBM SPSS version 21.0” was used for the statistical evaluation of the data. Whole body, leg, arm and trunk measurments, of the participants
were taken prior to and after 4-week training. The data obtained were classified as pre-test and post-test respectively. First of all the pre
and post test results of the total body, leg, arm and trunk were compared and to perform this comparison Paired Sample T-test was applied.

Results: At the end of the study, in both training techniques there is avarage of 2.360 kg loss of total body fat between pre and post tests
this can be considered meaningful with 95% reliability (p<0.05). However, the changes between pre and post test values of the total body,
leg, arm and trunk measurements do not differ meaningfully acording to the training type.
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Conclusion: Therefore, it can be concluded that after 4 weeks, either techniques have the positive effect in body composition and help

reduce the percentage of the total body fat.

Keywords: Fitness, Electromyostimulation, Body composition

GIRIS

Bati toplumundaki kentlesme ve endiistriyel degisimler,
korkung bir hizla ilerleyen teknolojik gelismelerle birlikte,
giiniin biiyiik bir boliimiinde oturdugumuz sandalyeye da-
yali ortamlarin yaratilmasina sebep olmustur. Asir1 hareket-
siz (sedanter) yasam tarzlari, beraberinde yasam stiremizi ve
yasam kalitemizi olumsuz etkileyen bir¢ok kronik rahatsiz-
liga zemin hazirlamis durumdadir (1). Hareketsiz yaganti-
nin major sonuglarindan biri olan obezite anormal veya ag1-
r1 yag birikimi olarak tanimlanir (2). Baska bir deyisle enerji
alimi ve enerji harcamasi arasindaki dengesizlik, agir1 kilo ve
obezitenin ana nedeni olarak kabul edilir (3).

Insan omriiniin ¢ok uzun olmadigr donemlerde obezite;
giic, refah ve saglik gostergesi iken, glintimiizde tedavi edil-
mesi gereken bir hastalik, bir halk saglig1 problemi olarak
kabul edilmeye baslanmustir (4).

Asir1 kilo ve obezite tip 2 diyabet, kardiyovaskiiler hasta-
liklar ve artan kanser riski gibi olumsuz saglik sonuglarinin
yani sira bireysel ve toplumsal diizeylerde olumsuz ekono-
mik maliyetlerle dogrudan iligkilidir (5). Dolayisiyla fizik-
sel uygunluk kavrami hem yetiskinlerde hem de ¢ocuklarda
ve ergenlerde sagligin giiclii bir gostergesidir. Cocuklar ve
ergenlerde ulagilan yiiksek fiziksel uygunluk seviyesi, tilke-
lerin gelecekteki toplum saghgini olumlu bicimde etkileye-
cektir. Bunun tam tersi, diisiik kardiyovaskiiler seviyesi veya
diisiik kas kuvveti seviyeleri obezite, kardiyovaskiiler hasta-
lik ve erken oliimle iliskilidir (6).

Fiziksel uygunluk tanimina genel olarak deginecek olursak,
insanlarin giinliik aktivitelerini zorlanmadan yerine getire-
bilmek olarak tanimlanir. Daha 6nce yapilan bilimsel ¢alis-
malar bize fiziksel uygunluk ile saglikli yasam arasinda giic-
1t bir iliski oldugunu gostermektedir. Bu baglamda iist ve
alt ekstremite kuvvetinin ve fiziksel uygunluk seviyelerinin
yiiksek olmasi yetigkinlerde kronik hastaliklardan kaynakli
olim riskinin daha diisiik olmasiyla iliskilendirilmigtir (7).

Iskelet kaslar1 toplam viicut aguhigmin yaklagtk %35’ini
olusturur. Hareket sisteminin 6nemli bir parcast olan kas-
lar glukoz metabolizmasinda, endokrin fonksiyonunda, ter-
mojenezde dnemli bir rol oynamaktadir. Ozellikle bat1 top-
lumlarindaki demografik degisim acisindan kas kiitlesinin
korunmast hayati onem tagimaktadir (8). Iskelet kasi kiitlesi
estetik bir goriiniim kazanilmasma katkida bulunmasinin
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yant sira ayni zamanda atletik performans: artirmak igin de
bir¢ok sporcu tarafindan tercih edilmektedir (9).

Agirlik antrenmanlari, genellikle iskelet kas1 hipertrofisi ve
kuvvet gelisimi i¢in regete edilir; ayni1 zamanda kalp damar
fonksiyonunun iyilestirilmesi, insiilin duyarliligs, inflamatu-
ar yanit ve kas kalitesinin iyilestirilmesi gibi bircok saglik
yararini da destekler. Yapilan bilimsel caligmalar diizenli ya-
pilan agirlik antrenmanlarinin birgok hastaligin tedavisi ve
onlenmesi igin 6nemli bir strateji oldugunu gostermektedir
(10).

Yagsiz viicut kiitlesini artirma arayisi, agirlik antrenmani
yapan her bireyin hedefidir (11). Yagsiz kas kiitlesi artis1 ise
(kas hipertrofisi) kas protein sentezinin, kas protein yiki-
minin {izerindeki gegici artiglarin kiimiilatif sonucu olarak
ortaya cikar (12). Agirlik antrenmani sonrasinda, 48 saate
kadar kas protein sentezinde bir artis meydana gelebilir ve
tekrarlanan agirlik antrenmanlar: (kronik) kas lifi hipertro-
fisini 6nemli 6l¢tide artirabilir (13).

Kas kiitlesindeki bu artig, yukarida da bahsedildigi tize-
re yagam kalitesini diisiiren kronik hastaliklarin gelisimini
onleyebilecegi gibi mevcut saglik kalitesini 6nemli 6l¢iide
gelistirebilir. Bu gelisim fiziksel uygunluk ve buna bagl vii-
cut kompozisyonu iizerinde olumlu bir etkiye sahip olabilir
(14). Viicut kompozisyonundaki degisim saglikli insanlarda
bile yaslanma siirecine bagli olarak fonksiyonel kapasitenin
azalmasina sebep olur. Bu durum saglik agisindan diinya ¢a-
pinda klinik bir 6neme sahiptir (15).

Viicut kompozisyonunu koruma ve gelistirme bakimindan
uygulanan bir diger antrenman metodu EMS’ dir (Elect-
romyostimulation). Orijini 2009 yilinda Almanya olan ve
ticari olarak piyasaya siiriilen tim viicut elektromiyostimii-
lasyonu (TV-EMS), 6zellikle Avrupa ve Uzak Doguda ¢ok
hizli yayginlagan popiiler bir antrenman teknolojisi héaline
gelmistir. Yalnizca Almanyada yaklagik 250.000 musteriye
hitap etmesine ragmen EMS ile ilgili aragtirmalar hal4 sinir-
lidir. TV-EMS’yi (Tiim viicut elektromiyostimiilasyonu) kas
adaptasyonlarini tetiklemek icin giiglii bir akim uyarani ile
en az alti akim kanali veya tiim biiyiik kas gruplarinin ka-
tilimi yoluyla elektrik uyaranlarinin eszamanli uygulamasi
olarak tanimlamak miimkiindiir (16).

Giiniimiizde kullanilan TV-EMS cihazlari, lokal olarak uy-
gulanan geleneksel elektriksel kas stimiilasyonunun (EMS)
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gelismis versiyonu olarak ortaya ¢ikmistir. Artik birkag kas
grubunu senkronize bir sekilde aktive etmek miimkiindr.
Bu teknolojik gelisme ile birlikte, gii¢lii bir bataryasi olan
kablosuz bir elektrik stimiilatorii kullanarak, dikdortgen, iki
fazli ve simetrik bir akimla on iki kanala kadar aktive etmek
mumkiindir (17).

Yeni nesil TV-EMS, bize agonist-antagonist kaslarin koak-
tivasyonunu sagladig1 i¢cin motor modele zarar vermeden
aerobik gii¢ ve kapasitenin iyilestirilmesine katkida buluna-
bilecegi goz oniine alindiginda bir avantaj olabilecegi diisii-
niilebilir (18).

GEREC ve YONTEMLER
Arastirma Grubu

Galigmaya, 2020-2021 yillar1 arasinda ZBEU (Zonguldak
Biilent Ecevit Universitesi) Beiifit Personel Fitness Merke-
zinde kisisel fitness egitmenlerinden hizmet alan 128 erkek
ve kadin gonilli katihm saglamistir. Betifit isimli merkez,
tiniversite biinyesinde Hareket ve Antrenman Bilimi uz-
mani baslica yazar olan Geylan BOSTAN sorumlulugunda
Zonguldak halkina, tiniversite personeline ve 6grencilerine
birebir hizmet veren resmi bir kurumdur. Calisma boyunca
katilimcilara aragtirmact Geylan BOSTAN egzersiz yaptir-
mustir. Katilimeilarin ¢alismaya dahil edilme kriterleri; 18
yasin {izerinde olmak, en az 3 yil siireyle diizenli fiziksel ak-
tivite yapmamuis ya da hayat: boyunca hicbir diizenli fiziksel
aktivite programina dahil olmamis sedanter yasam tarzina
sahip olmak, hamile olmamak, herhangi bir fiziksel engele
sahip olmamaktir. Katilimcilarin ¢alismaya dahil edilme-
me kriterleri; katilimcilarin 18 yagin altinda olmasi, fiziki
bir engelinin olmasi, hamile olmak, diizenli fiziksel aktivite
yapiyor olmaktir. Katilimcilar iki ayr1 egzersiz tiirii grubu-
na rastgele yontemle dagitilmistir. EMS ve Fitness Verilerin
toplanmasi sirasinda katilimeilara ¢aligmanin amaci ve olu-
sabilecek riskler anlatilmig, Bilgilendirilmis Géniilli Olur
Formunu imzalamalar istenmistir. Bu ¢alisma Zonguldak
Biilent Ecevit Universitesi Girisimsel Olmayan Klinik Aras-
tirmalar Etik Kurulu tarafindan onaylanmistir (Calisma nu-
marast: 2021/10).

Veri Toplama Araglar1

Her iki antrenman metodu haftada iki kez yaptirilmis ve
antrenmanlar arasinda en az 48 saat dinlenme verilmistir.
On test fiziksel aktivite yapmadan 48 saat once, son test 8.
antrenmandan (son antrenman) 48 saat sonra yapilmis-
tir. Veriler, Tanita BC-418 Segmental Viicut Analiz Tartisi
(TANITA BC-418, Tanita, Tokyo, Japan) ile yapilmustir. Ta-
nita BIA teknigi ile caligmaktadir (Bioelctrical Impedance
Analysis). Bu metod viicudun bilesimini analiz eder. Hisse-
dilmeyecek derecede zayif ve viicut i¢in giivenli bir elektrik

akimi kaslarin i¢indeki sivida dolasir. Akim yag tabakasina
rastladiginda direngle karsilasir ve direng gosteren katman-
lar cihaz tarafindan degerlendirilip kilo ve boy karsilastiril-
mast yapildiktan sonra yag orani olarak hem dijital ekranda
hem de ¢ikt1 olarak gosterilir. Bu baglamda, 6n test ve son
testten en az 4-5 saat dncesinde hicbir sey yememis ve ic-
memis olunmasi, testten 12 saat 6ncesinde hicbir egzersiz
yapmamis olunmasi, testten dnceki 24 saat igerisinde alkol
ve kafein iceren icecek ve yiyecekleri titkketmemis olunmasi
test sonuglarinin dogru olarak degerlendirilmesi agisindan
onemli oldugu belirtilerek katilimcilardan dl¢timler 6nce-
sinde bioimpedans 6l¢im kurallarina uymalari istenmistir.

Antrenman Metodu

Bu ¢aligmada geleneksel baglangi¢ seviyesi agirlik antrenma-
n1 metodu ile glintimiizde popiilaritesi giderek artan EMS
antrenman yontemlerinin viicut kompozisyonu iizerine et-
kilerinin incelenmesi amaglanmistir. Agirlik antrenmani ve
ems antrenmani haftada iki kez 48 saat arayla uygulanmistir.
Agirlik antrenmani grubu ve EMS antrenman grubu uygu-
lama baglamadan kosu bandi ya da yatay bisikletle yaklasik
15 dakika 1sindiktan sonra ana kas gruplarini igeren ve hare-
ketlerle iki set 10 tekrar seklinde hafif kilolarla 1sitnmalarini
tamamlamiglardir. Agirhk antrenman grubu kisisel antre-
nor esliginde; “Bench Press, Inclene Dumbell Press, Front
Lat Pulldown, Cable Row, Dumbell Shoulder Press, Dum-
bell Lateral Raises, Z Bar Biceps Curl, Triceps Pushdown,
Leg Extension” ve “Leg Curl” hareketleri iki set 12 tekrar
yapmustir. Agirliklar 12 tekrardan fazla ¢ikmayacak sekil-
de ayarlanmistir. EMS antrenman grubunda ise, toplamda
25 dk boyunca tiim ana kas gruplar1 (biceps brachii-triceps
brachii, quadriceps femoris, hamstring, latisimus dorsi, pe-
ctoralis major, rectus abdominus, gluteus maksimus) kati-
limcilarin dayanabildikleri akim ile uyarilmistir (20-99 Hz).
Kullanilan akim kuvvet antrenmanina es deger olan direng
antrenman akim modudur (4 sn agik — 4 sn kapali). Antren-
man sirasinda akimin geldigi 4 sn boyunca katilimar kisisel
antrendr tarafindan yonlendirilerek istemli kas kasilmasi
saglanmustir.

Verilerin Analizi

Aragtirmada toplanan verilerin analizi i¢in “IBM SPSS Ver-
siyon 21.0” programindan yararlanilmistir. Elde edilen ve-
rilerin basiklik ve ¢arpiklik degerlendirmesinin ardindan,
normal dagilima uygunluk Shapiro-Wilk ile degerlendiril-
mistir. Elde edilen sonuglar gore parametrik yaklasimlarla
ilgili sinamalar gerceklestirilmistir. Arastirmaya katilan de-
neklere antrenman oncesi ve dort haftalik antrenman son-
ras1 genel viicut ol¢timleri, bacak, kol ve govde olgiimleri
yapilmistir. Elde edilen veriler 6n test ve son test olarak ayr1
ayr1 kodlanmigtir. Oncelikle deneklerin genel viicut 6l¢iim-
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leri, bacak, kol ve gévde 6lgiimlerinde 6n test ve son test so-
nuglar1 karsilastirilmistir. Bunun i¢in Paired Sample t-Test
(Bagimli Orneklem t-Testi) uygulanmustir.

Daha sonra genel viicut dl¢iimleri, bacak, kol ve goévde 6l-
¢iimlerinde 6n test ve son test arasindaki degisimin farkla-
r1 alinmis ve bu farkliliklarin cinsiyet, antrenman tiirii ve
yas degiskenine gore anlaml fark gosterip gostermedigine
bakilmistir. Bu amagla ikili karsilastirmalar i¢cin bagimsiz
T-testi, coklu karsilagtirmalar i¢in Tek Yonlii Anova testi ve
post hoc testi olarak Tukey testi kullanilmigtir.

BULGULAR

Aragtirmaya katilan kisilerin %61,7’si kadin, %38,3’11 erkek-
tir. Katilimeilarin %26,6’s1 30 yas ve alt, %36,7’si 31-40 yas
arasi, %28,9’u 41-50 yas aras1 ve %7,8’i 50 yas lizeri olarak
gorilmustir. Arastirmaya katilan kisilerin %56,25°1u fit-
ness, %43,75’1 mihabody (EMS) antrenmanina katilmigtir.

Aragtirmaya katilan kisilerin genel viicut o6l¢iimlerinin 6n
test ve son test sonuglarini karsilastirdigimiz bagimli 6rnek-
lem t testi sonuglar1 Tablo 1'de verilmistir.

Bostan G ve Glimiis M

Buna gore arastirmaya katilan kisilerin viicut agirliklar 6l-
giimlerinde 6n test ve son test arasinda ortalama 2,36 kg'lik
bir azalma meydana gelmis olup bu farklilik %95 giivenir-
likle anlamlidir diyebiliriz (p<0,05). Katilimcilarin 6n test
genel viicut yag oran1 %29,16 iken son test yag oran1 %27,11
olarak belirlenmis olup ortaya ¢ikan %2,04’liik farklilik an-
lamli olarak goriilmistiir (p<0,05). Buna paralel olarak ge-
nel viicut yag kilogram degeri 6n test dl¢iimlerinde ortala-
ma 23,69 iken son test 6l¢iimlerinde ortalama 21,48 olarak
belirlenmis olup viicut yag kiitlesindeki ortalama 2,20 kilog-
ramlik azalmanin anlamli oldugunu séyleyebiliriz (p<0,05).

Aragtirmaya katilan kisilerin bacak ve kol 6lgiimlerinin 6n
test ve son test sonuglarini karsilagtirdigimiz bagimli 6rnek-
lem t testi sonuglari Tablo 2'de verilmistir.

Buna gore arastirmaya katilan kisilerin sag bacak yag orani
ilk 6l¢timde %30,66 iken son test yag orani %29,03 olarak
belirlenmis olup ortaya ¢ikan %1,63’likk farklilik anlaml
olarak goriilmiistiir (p<0,05). Buna paralel olarak sag ba-
cak yag kilogram degeri on test 6l¢iimlerinde ortalama 4,33
iken son test 6l¢iimlerinde ortalama 3,99 olarak belirlenmis
olup sag bacak yag kiitlesindeki ortalama 0,34 kilogramlik

Tablo 1: Tiim viicut 6n test ve son test sonuglarinin karsilastirilmasi.

Tiim viicut kompozisyonu On test (n=128) Son test (n=128) P
Tiim viicut agirlik (kg+ss) 78,97+19,75 76,61£18,59 <0,001
Tiim viicut yag yiizdesi (%zss) 29,1649,25 27,1149,28 <0,001
Tiim viicut yag agirlig: (kg+ss) 23,69+11,55 21,48+10,82 <0,001
Tiim viicut kas agirlig: (kg+ss) 55,25+12,62 55,20+12,61 0,770
Tim viicut su (kgtss) 40,47+9,24 40,41+9,22 0,589
Tablo 2: Bacak ve Kol dl¢iimleri 0n test ve son test sonuglarinin kargilastirilmasi
On test (n=128) Son test (n=128) P

Sag bacak yag yiizdesi (%z=ss) 30,66+10,85 29,03+10,85 <0,001
Sag bacak yag agirlig: (kg+ss) 4,33+2,20 3,99+2,07 <0,001
Sag bacak kas agirligi (kg+ss) 9,42+2,44 9,46+2,30 0,572
Sol bacak yag yiizdesi (%=ss) 30,52+10,63 29,03+10,63 <0,001
Sol bacak yag agirlig1 (kg+ss) 4,23+2,13 3,9242,03 <0,001
Sol bacak kas agirlig1 (kgtss) 9,30+2,44 9,28+2,29 0,766
Sag kol yag yiizdesi (%zss) 28,92+11,04 27,39+10,59 <0,001
Sag kol yag agirlig1 (kg+ss) 1,30+0,87 1,19+0,80 <0,001
Sag kol kas agirlig (kgtss) 2,98+0,95 2,96+0,94 0,531
Sol kol yag yiizdesi (%z=ss) 29,89+11,13 28,25+10,77 <0,001
Sol kol yag agirlig1 (kg+ss) 1,40+0,98 1,26£0,89 <0,001
Sol kol kas agirlig1 (kgtss) 3,00+0,93 2,98+0,94 0,412

** P<0,05 diizeyinde anlaml fark ifade etmektedir.

Turk ] Diab Obes 2022; 2: 149-158



Fitness ve EMS (Electromyostimulation) Antrenman Tekniklerinin Viicut Kompozisyonu Uzerine Etkileri

azalmanin anlamli oldugunu séyleyebiliriz (p<0,05). Aras-
tirmaya katilan kisilerin sol bacak yag orani ve kilogram
degeri olgiimlerinde de 6n test son test arasinda anlaml bir
azalma oldugu gorillmiustiir. Sol bacak yag orani ilk 6l¢iim-
de %30,52 iken son test yag oran1 %29,03 olarak belirlenmis
olup ortaya ¢itkan %1,49’luk farklilik anlamli olarak goriil-
mistiir (p<0,05). Buna paralel olarak sol bacak yag kilog-
ram degeri 6n test dl¢limlerinde ortalama 4,23 iken son test
olgiimlerinde ortalama 3,92 olarak belirlenmis olup sol ba-
cak yag kiitlesindeki ortalama 0,30 kilogramlik azalmanin
anlaml oldugunu séyleyebiliriz (p<0,05). Arastirmaya kati-
lan kisilerin sag kol yag orani ilk 6lgiimde %28,92 iken son
test yag orani %27,39 olarak belirlenmis olup ortaya ¢ikan
%1,53’lik farkliik anlamli olarak goriilmistiir (p<0,05).
Buna paralel olarak sag kol yag kilogram degeri 6n test 6l-
¢limlerinde ortalama 1,30 iken son test dl¢iimlerinde orta-
lama 1,19 olarak belirlenmis olup sag kol yag kiitlesindeki
ortalama 0,11 kilogramlik azalmanin anlamli oldugunu
soyleyebiliriz (p<0,05). Arastirmaya katilan kisilerin sol kol
yag orani ve kilogram degeri ol¢iimlerinde de 6n test son
test arasinda anlamli bir azalma oldugu goériilmiistiir. Sol kol
yag orani ilk 6l¢timde %29,89 iken son test yag orani %28,25
olarak belirlenmis olup ortaya ¢ikan %1,64’liik farklilik an-
lamli olarak goriilmiistiir (p<0,05). Buna paralel olarak sol
kol yag kilogram degeri 6n test dl¢limlerinde ortalama 1,40
iken son test 6lgiimlerinde ortalama 1,26 olarak belirlenmis
olup sol kol yag kiitlesindeki ortalama 0,13 kilogramlik azal-
manin anlaml oldugunu soyleyebiliriz (p<0,05).

Aragtirmaya katilan kisilerin govde 6l¢ctimlerinin 6n test ve
son test sonuglarini karsilastirdigimiz bagimli 6rneklem t
testi sonuglar1 Tablo 3’te verilmistir.

Buna gore aragtirmaya katilan kisilerin gévde (trunk) yag
orani ilk dl¢timde %27,46 iken son test yag oran1 %25,57 ola-
rak belirlenmis olup ortaya ¢ikan %1,88’lik farklilik anlamli
olarak goriilmiistiir (p<0,05). Buna paralel olarak govdede
bulunan yag kilogram degeri 6n test 6l¢iimlerinde ortalama
12,27 iken son test 6l¢iimlerinde ortalama 11,12 olarak be-
lirlenmis olup gévde yag kiitlesindeki ortalama 1,14 kilog-
ramlik azalmanin anlamli oldugunu séyleyebiliriz (p<0,05).

Aragtirmaya katilan kigilerin viicut 6l¢iimlerinin 6n test ve
son test sonuglari arasindaki degisimin cinsiyet degiskenine

gore karsilagtirildigi bagimsiz grup T testi sonuglar1 Tablo
4’te verilmistir.

Buna gore aragtirmaya katilan kisilerin sol bacak kas kilog-
ram degeri On test ve son test arasinda kadinlarda ortalama
0,09 kg artis gosterirken erkeklerde ortalama 0,19 kg azalis
gostermistir. Ortaya ¢ikan bu farklilik anlamli olarak belir-
lenmistir (p<0,05). G6vde yag kilogram degeri 6n test ve son
test arasinda kadinlarda ortalama 0,93 kg azalig gosterirken
erkeklerde ortalama 1,50 kg azalig gostermistir. Ortaya ¢1-
kan bu farkliligin anlaml oldugu belirlenmistir (p<0,05).

Aragtirmaya katilan kisilerin viicut él¢iimlerinin on test ve
son test sonuglar1 arasindaki degisimin antrenman degis-
kenine gore karsilastirildigi bagimsiz grup T testi sonuglar1
Tablo 5’te verilmistir. Buna gore arastirmaya katilan kisile-
rin genel viicut 6l¢timleri, bacak, kol ve gévde 6l¢timlerinde
on test ve son test degerleri arasindaki degisimler yapilan
antrenman tiirtine gére anlaml bir farklilik gostermemistir.

Aragtirmaya katilan kigilerin viicut él¢iimlerinin on test ve
son test sonuglari arasindaki degisimin yas degiskenine gore
karsilastirildig: tek yonlii anova testi sonuglar: Tablo 6da ve-
rilmistir.

Aragtirmaya katilan kisilerin 6n test ve son test kilo 6l¢im-
leri arasinda yas gruplarina gére anlamh fark goriilmustiir.
Buna gore on test ve son test kilo 6lgiimleri arasinda 30 yas
ve alt1 grupta ortalama 2,00 kilogramlik, 31-40 yas grubun-
da ortalama 2,23 kilogramlik, 41-50 yas grubunda ortala-
ma 2,21 kilogramlik bir azalis gortilmiis iken 51 ve {izeri
yas grubunda ortalama 4,74 kilogramlik bir azalis goriilmiis
olup bu yas grubundaki kilo azalisinin diger gruplardan
anlaml bir sekilde farkli oldugu séylenebilir. (p<0,05). Sag
bacak yag kilogram degerinin 6n test ve son test 6l¢iimleri
arasindaki farklilik 31-40 yas grubunda ortalama 0,25 ki-
logram azalig seklinde, 51 ve tizeri yas grubunda ortalama
0,66 kilogramlik azalis seklinde kendini gostermis olup bu
farklihiginda anlaml oldugu s6ylenebilir (p<0,05). Sol bacak
yag kilogram degerinin on test ve son test 6l¢iimleri arasin-
daki farklilik 41-50 yas grubunda ortalama 0,21 kilogramlik
bir azalis seklinde, 51 ve tizeri yas grubunda ise ortalama
0,63 kilogramlik bir azalis seklinde kendini gostermistir. Sol
bacaktaki gruplar arasi bu farkliligin da anlamli oldugu go-
rilmustiir (p<0,05). Sag kol yag kilogram degerinin 6n test

Tablo 3: Govde dlgiimleri On test ve son test sonuglarinin karsilagtirilmasi

On test (n=128) Son test (n=128) p
Govde yag yiizdesi (%zss) 27,46%9,15 25,57+9,04 <0,001
Govde yag agirlig (kgtss) 12,27+6,10 11,1245,72 <0,001
Govde kas agirligr (kgtss) 30,4246,23 30,38+6,22 0,819

** P<0,05 diizeyinde anlaml fark ifade etmektedir.
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Tablo 4: On test ve son test sonuglar1 farkinin cinsiyet degiskenine gore kargilasgtirilmast

Kadin (n=79) Erkek (n=49) p
Tiim viicut agirhigi (kg+ss) -2,22%2,22 -2,59+3,27 0,437
Ttum viicut yag ytizdesi (%ss) -1,98+3,27 -2,15+1,80 0,683
Tiim viicut yag agirligi (kg+ss) -1,97+6,100 -2,5945,729 0,106
Tiim viicut kas agirlig1 (kg+ss) -0,16+1,72 0,12+2,16 0,422
Tiim viicut su (kg+ss) -0,09+1,25 -0,03+1,56 0,831
Sag bacak yag yiizdesi (%=ss) -1,56+1,68 1,76+1,62 0,515
Sag bacak yag agirlig: (kgtss) -0,32+0,31 -0,39+0,43 0,327
Sag bacak kas agirlig1 (kgss) -0,02+0,30 0,16+1,47 0,278
Sol bacak yag yiizdesi (%=ss) -1,45+1,91 -1,56+1,56 0,720
Sol bacak yag agirlig1 (kgtss) -0,28+0,44 -0,34+0,39 0,369
Sol bacak kas agirlig: (kgtss) 0,09+0,70 -0,19+0,69 0,027**
Sag kol yag yilizdesi (%=ss) -1,58+2,80 -1,45+2,38 0,784
Sag kol yag agirlig: (kg+ss) -0,10+0,18 -0,13+0,13 0,188
Sag kol kas agirlig (kgtss) 0,01+0,18 -0,05+0,34 0,249
Sol kol yag yiizdesi (%=ss) -1,59+22,83 -1,74+2,57 0,771
Sol kol yag agirlig1 (kg+ss) -0,12+0,19 -0,16+0,16 0,154
Sol kol kas agirlig1 (kg+ss) -0,01+0,16 -0,03+0,36 0,789
Govde yag yiizdesi (%zss) -1,6442,86 -2,27+2,46 0,211
Govde yag agirhg (kgtss) -0,93+1,45 -1,50+1,31 0,029**
Govde kas agirlign (kg+ss) 0,05+1,43 -0,18+2,31 0,497

** P<0,05 diizeyinde anlamli fark ifade etmektedir.

Tablo 5: On test ve son test sonuglari farkinin antrenman degiskenine gore karsilagtirilmast

Fitness (n=72) EMS (n=56) p
Tiim viicut agirhigr (kg+ss) -2,00£2,62 -2,82+2,62 0,085
Tiim viicut yag yiizdesi (%=ss) -2,06+2,38 -2,03+2,03 0,943
Tim viicut yag agirhig: (kgtss) -2,18+2,00 -2,24+2.25 0,889
Tim viicut kas agirligi (kg+ss) 0,16+2,06 -0,32+1,64 0,161
Tim viicut su (kgtss) 0,04+1,47 -0,21+1,23 0,304
Sag bacak yag yiizdesi (%=ss) -1,64+1,75 -1,63+1,54 0,956
Sag bacak yag agirlig: (kgtss) -0,33+0,34 -0,37+0,39 0,547
Sag bacak kas agirlig1 (kgtss) 0,13+1,22 -0,07+0,28 0,229
Sol bacak yag yiizdesi (%=ss) -1,48+1,70 -1,51+1,88 0,930
Sol bacak yag agirligi (kgtss) -0,30+0,32 -0,30+0,53 0,989
Sol bacak kas agirlig: (kgtss) -0,10+0,61 0,09+0,81 0,128
Sag kol yag ylizdesi (%=ss) -1,52+3,04 -1,55+2,02 0,941
Sag kol yag agirlig1 (kg+ss) -0,12+0,15 -0,10+0,18 0,666
Sag kol kas agirlig1 (kg+ss) -0,02+0,29 0,00+0,20 0,631
Sol kol yag yiizdesi (%z=ss) -1,65+3,17 -1,65+2,04 0,998
Sol kol yag agirlig: (kg+ss) -0,13+0,16 -0,13+0,20 0,970
Sol kol kas agirlig1 (kg+ss) -0,03+0,30 -0,01+0,19 0,705
Govde yag yiizdesi (%=ss) -2,00+2,72 -1,73+2,75 0,585
Govde yag agirhig (kgtss) -1,22+1,27 -1,06£1,61 0,545
Govde kas agirlign (kg+ss) -0,13+2,00 0,08+1,55 0,534

** P<0,05 diizeyinde anlamli fark ifade etmektedir.
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Tablo 6: On test ve son test sonuglari farkinin yas degiskenine gore kargilagtirilmast

Yas n SS F P Fark
30 ve alt1 34 -2,00 2,58
1>4
{ { S1rlis 31-40 47 -2,23 2,83
Tim viicut agirlig 3,085 0,030 e 4
(kgtss) 41-50 37 2,21 2,10 3> 4
51 ve tsti 10 -4,74 3,19
30 ve alt1 34 -2,03 1,67
T U 5 31-40 47 -2,23 2,95
am viieut yag 0,617 0,605
ylizdesi (%=ss) 41-50 37 -1,68 1,71
51 ve ustli 10 -2,57 1,57
30 ve alt1 34 22,26 1,65
U (i & adirlio 31-40 47 -1,78 2,58
Tiam viicut yag agirhig 2462 0,066
(kgtss) 41-50 37 2,29 1,66
51 ve tsti 10 -3,71 2,01
30 ve alt1 34 0,20 2,14
U { s1rlis 31-40 47 -0,06 1,97
Tiim viicut kas agirhig 1,245 0.296
(kgtss) 41-50 37 0,03 1,51
51 ve usti 10 -1,10 1,86
30 ve alt1 34 0,05 1,47
o 31-40 47 0,02 143
Tim viicut su (kgtss) 2,124 0,101
41-50 37 0,00 1,09
51 ve ustl 10 -1,10 1,41
30 ve alt1 34 -1,84 1,86
S & Vil i 31-40 47 -1,43 1,70
Sag bacak yag ytizdesi 1251 0.294
(%=ss) 41-50 37 -1,50 1,53
51 ve tsti 10 -2,41 0,69
30 ve alt1 34 -0,39 0,44
& & ad1rlio 31-40 47 -0,25 0,28
Sag bacak yag agirlig 4,068 0,009 95 4
(kgtss) 41-50 37 -0,35 0,28
51 ve tsti 10 -0,66 0,47
30 ve alt1 34 0,05 0,41
e S1rlis 31-40 47 0,15 1,48
Sag bacak kas agirlig 0,443 0.723
(kgss) 41-50 37 -0,02 0,28
51 ve ustl 10 -0,18 0,32
30 ve alt1 34 -1,88 1,80
& Vil i 31-40 47 -1,40 1,75
Sol bacak yag yiizdesi 1722 0.166
(%xss) 41-50 37 -1,08 1,92
51 ve tsti 10 -2,13 0,69
30 ve alt1 34 -0,37 0,39
& & asirlis 31-40 47 -0,26 0,29
Sag kol yag agirlig1 3316 0,022 354
(kgtss) 41-50 37 021 0,54
51 ve ustli 10 -0,63 0,43
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Tablo 6 devam
Yas n SS F P Fark
30 ve alt1 34 0,19 0,96
sirlis 31-40 47 -0,17 0,68
Sol bacak kas agirlig 2,046 0.111
(kgtss) 41-50 37 0,03 0,46
51 ve ustl 10 -0,21 0,34
30 ve alt1 34 -2,01 2,03
& kol vag vii i 31-40 47 -1,14 3,15
sag kolyag ytzdesi 1,336 0,266
(%=ss) 41-50 37 -1,31 2,63
51 ve tsti 10 -2,57 1,28
30 ve alt1 34 -0,13 0,11
1>4
5 & asirlio 31-40 47 -0,08 0,13
Sag kol yag agirlig 5,016 0,003 94
(kgtss) 41-50 37 -0,09 0,18 354
51 ve ustl 10 -0,28 0,24
30 ve alt1 34 0,02 0,17
& s1rl1o 31-40 47 -0,07 0,32
Sag kol kas agirlig 1621 0,188
(kgtss) 41-50 37 0,04 0,23
51 ve Usti 10 -0,08 0,10
30 ve alt1 34 -2,25 1,79
& vii i 31-40 47 -1,24 3,45
Sol kol yag yiizdesi 1,542 0.207
(%xss) 41-50 37 -1,35 2,57
51 ve ustl 10 -2,66 1,35
30 ve alt1 34 -0,17 0,16
& agirlio 31-40 47 -0,10 0,14
Sol kol yag agirligy 3.460 0.018% 2> 4
(kgss) 41-50 37 -0,10 0,19 3>4
51 ve Ustl 10 -0,27 0,25
30 ve alt1 34 0,02 0,18
s1rlio 31-40 47 -0,06 0,34
Sol kol kas agirlig 1,201 0,312
(kgtss) 41-50 37 0,02 0,21
51 ve ustl 10 -0,08 0,10
30 ve alt1 34 -2,04 2,03
O & vii i 31-40 47 -1,97 2,96
Govde yag yiizdesi 0.459 0.712
(%ss) 41-50 37 -1,48 3,10
51 ve Gsti 10 -2,43 2,26
30 ve alt1 34 -1,14 0,99
31-40 47 -1,17 1,35
Govde yag (kg) 0,925 0,431
41-50 37 -0,96 1,87
51 ve uistl 10 -1,80 1,03
30 ve alt1 34 0,08 1,11
) 31-40 47 0,34 2,32
Go6vde FEM (kg) 1,625 0,187
41-50 37 0,41 1,69
51 ve Usti 10 -0,65 1,07

** P<0,05 diizeyinde anlaml fark ifade etmektedir.
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ve son test 0l¢limleri arasinda 51 yas ve {izeri gruptaki ka-
tilimcilarda ortalama 0,28 kilogramlik bir azalis belirlenmis
olup bu farklilik diger yas gruplarindan anlaml bir sekilde
daha yiiksek olarak goriilmiistiir (p<0,05). Sol kol yag ki-
logram degerinin 6n test ve son test dl¢ciimlerinde 31-40 yas
ve 41-50 yas grubunda ortalama 0,10 kilogramlik bir azalis
gorilmis iken 51 ve {izeri yag grubunda ortalama 0,27 ki-
logramlik bir azalig goriilmiistiir. Ortaya ¢ikan bu farkliligin
da anlamli oldugu soylenebilir (p<0,05).

TARTISMA ve SONUC

Literatiirde, yaptigimiz ¢alismay1 destekleyen ¢aligmalar bu-
lunmaktadir. Akbulut (19), yaptig1 calismada sekiz hafta di-
zenli olarak uygulanan direng egzersiz programinin viicut
kompozisyonu ve bazi biyokimyasal degerler tizerine etkile-
ri arastirmustir. 24 erkek goniilliiniin katildig calisma grubu
rastgele iki esit gruba ayrilmistir (kontrol ve direng egzersiz
gruplar1). Kontrol grubundaki katilimcilar fakiiltede sadece
uygulama derslerine katilirken, egzersiz grubu, uygulama
derslerinin yani sira 8 hafta boyunca haftada 2 giin direng
egzersiz programina katilmustir. Katilimcilarin program
oncesi ve sonrasinda viicut kompozisyonlar: 6lciilerek kan
ornekleri alindiktan sonra, istatistiksel analizler sonucunda;
kontrol grubunun sadece GGT degerinde fark elde edilmis-
tir (p <0.05). Egzersiz grubunda viicut agirligi, viicut yag
yiizdesi, VKI, AST, ALT, GGT degerleri anlamli farkliliklar
olarak bulunmus (p <0.05).

Yue ve ark.nin (20), yaptig1 bir baska ¢alismada hacmi esit-
lenmis iki farkli agirhk antrenmaninin viicut kompozis-
yonu ve performans {izerine etkilerini karsilagtirmiglardur.
Calismanin sonucunda her iki antrenman stratejisi de per-
formansi artirmis ve viicut kas kiitlesini diistirmiis olsa da
yalnizca yiiksek hacim diisiik frekans protokold st viicut
hipertrofisini artirmis ve viicut kompozisyonunu iyilestir-
mistir.

Elsangedy ve ark.nin (21), “Fiziksel Olarak Inaktif Yasli
Kadinlarda Kendi Sectigi Diren¢ Antrenmaninin Fiziksel
Uygunluk ve Psikofizyolojik Tepkiler Uzerindeki Etkileri”
isimli ¢alismalarinda 12 haftalik kendi segtigi diren¢ antren-
manin fiziksel uygunluk ve psikofizyolojik tepkiler {izerin-
deki etkilerini aragtirmay1 amaglamiglardir. Aktif olmayan
32 yash kadin rastgele iki gruba (kontrol n=16) ayrildiktan
sonra katilimcilar 12 hafta boyunca haftada 3 kez direng
antrenmanina tabi tutulmuglaridir. Baglangigta ve antren-
manlardan sonra maksimal izotonik ve izokinetik kas giicti,
fonksiyonel kapasite, esneklik, kardiyorespiratuvar uygun-
luk ve viicut kompozisyonu degerlendirilmistir. Egzersiz
grubu, kendi tercih ettikleri diren¢ egzersizlerinde mak-
simum kas kuvvetini énemli 6l¢iide gelistirmistir. Ayrica
yagsiz kiitle ve kardiyorespiratuar uygunluk parametreleri
kontrol grubuna kiyasla 6nemli 6l¢iide gelismistir.

Junger ve ark.nin (22), 86 goniilli katilimar ile yaptiklari
calismada EMS antrenman metodunun hem degistirilmis
yeme aligkanliklari olan hem de olmayan kursiyerlerin fizik-
sel bilesimindeki degisiklikler tizerindeki etkisini incelemis-
lerdir. Sonug olarak sadece EMS antrenmani yapan grubun
ortalama viicut agirliklarint 2,45 kg azaltirken, ek olarak
yeme aliskanliklarini degistirmeyi kabul edenler genel viicut
agirhiklarini 4,30 kg azaltmislardir.

Bir bagka calismada asir1 kilolu premenopozal kadinlarda
stirdiiriillen / artan protein alimi ile negatif enerji dengesi s1-
rasinda tim viicut EMSnin viicut kompozisyonu tizerinde-
ki etkisini degerlendirilmistir. 25-50 yas araliginda olan 90
premenopozal agir1 kilolu kadin katilimer ile yapilan ¢alisma
16 hafta stirmistiir. Calismanin sonunda viicut kompozis-
yonu, bioimpedans analizi yontemi ile dl¢tilmistiir. Sonug
olarak toplam viicut yag kiitlesi grup farkliliklar: olmaksizin
tim gruplarda anlamli olarak azalmistir. Bu nedenle EMS
metodunun ¢alismanin ikincil hipotezi olan grup farklilik-
lar1 olmaksizin toplam viicut yag kiitlesinde 6nemli azalma-
lara sebep olacagi seklindeki hipotez tamamen dogrulamis-
tir (23).

Bu ¢alismanin sinirliliklar antrenman gruplarinin yas fark-
lar1 skalasinin genis olmast, kisilerin spor alt yapisinin farkl
olmasi gibi faktorlerdir diyebiliriz. Ayrica antrenman sii-
resi, siklig1 ve siddeti daha fazla olsaydi elde ettigimiz yag
kiitlesindeki azalma yiizdesi mevcut sonuglara gore yapilan
ongoriiniin tizerinde olabilecegi tahmin edilmektedir. Ca-
ligmanin odak noktast viicut kompozisyonu (yag yakimi)
oldugu icin, beslenme parametresinin kontrol edilmemesi
mevcut sonuglara etki etmis olabilir. Gelecekte yapilmasi
planlanan ¢aligmalarda viicut kompozisyonu degerlendir-
mesi icerisinde antrenmanin yani sira beslenme kriterinin
de caligmaya dahil edilmesi gerektigini diisiiniiyoruz. Lite-
ratiire gore pozitif protein dengesinin kas kazanimi ve yag
yakimu ile karakterize oldugunu bilmekteyiz. Dolayisiyla ge-
lecekte yapilmasi planlanan beslenme art1 direng egzersizi
ile iliskili ¢aligma sonuglarinin bu ¢alismanin sonuglariyla
birlikte degerlendirildiginde konuya daha fazla katkida bu-
lunacagini diigiinmekteyiz.

Tesekkiir

Calismamiza katilan tiim katilimcilara tesekkiir ederiz.
Yazarlarin Makaleye Katki Beyan1

Tiim yazarlar esit olarak katkida bulunmuslardir.
Cikar Catigmasi

Yazarlar arasinda ¢ikar ¢atigmasi bulunmamaktadir.
Finansal Destek

Yoktur.
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Adélesanlarin Spor Yapma Aliskanliginin Benlik Algisi,
Benlik Saygisi ve Yasam Kalitesine Etkisi
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Bu makaleye yapilacak atif: Sen Celasin N ve Seving Akin HY. Ad6lesanlarin spor yapma aliskanliginin benlik algisi, benlik saygisi ve yagam kalitesine etkisi.
Turk J Diab Obes 2022;2: 159-168.

0z
Amag: Bu arastirmanin amaci, ergenlerin spor yapma aligkanhigimnin benlik algisi, benlik saygist ve yasam kalitesine etkisinin
incelenmesidir.

Gereg ve Yontemler: Kesitsel tipte olan arastirma, sosyo-demografik 6zelliklerine gore belirlenen dort lisede (bir Mesleki ve Teknik
Anadolu Lisesi, bir Spor Lisesi, bir Fen Lisesi ve bir Ozel Lise) 6grenim goren 14-18 yas grubundaki (9., 10., 11. ve 12. sinif) lise
ogrencileri (n=1407) ile yiriitiildii. Verilerin toplanmasinda; “Tanitici Bilgiler Formu”, “Rosenberg Benlik Saygis: Olcegi”, “Beden Algis
Olgegi” ve “KINDL Yasam Kalitesi Olgegi” kullanildi. Verilerin analizi; say1-yiizde dagilimlari, Mann-Whitney U, Kruskal-Wallis ve
Spearman Rho Korelasyon testleri kullanilarak yapildi.

Bulgular: Arastirma kapsamina alinan ergenlerin yas ortalamasi 16.00+1.07 yil olup, %44.8’nin kiz, %55.2’sinin erkek, %67.4’tintin
BKI degerinin normal oldugu bulundu. Ergenlerin; %73,8’inin spor yaptigi, spor yapanlarin %26,9'unun ise futbol oynadigi saptandi.
Ergenin cinsiyeti (p<0.001), spor yapma durumu (p<0.001) ve okul bagar1 durumunun (p<0.001) benlik saygisi, beden algis1 ve yagam
kalitesini etkiledigi saptand1. Ergenlerin beden algilar arttik¢a yasam kalitelerinin (p<0.001) ve benlik saygilarinin (p<0.001) arttig:
belirlendi.

Sonug: Ergenlerin spor yapma durumunun benlik saygisi, beden algisini ve yasam kalitesini etkiledigi belirlendi. Ayrica ergenlerin
beden algilarinin olumlu olmasinin yagsam kalitesi ve benlik saygis1 tizerinde de olumlu etkisi oldugu saptandi.

Anahtar Sozciikler: Ergen, Spor yapma aliskanligi, Benlik algisi, Benlik saygisi, Yasam kalitesi

The Effect of Adolescents’ Sports Habit on Self-Perception,
Self-Esteem and Quality of Life

ABSTRACT

Aim: The aim of this research is to examine the effects of adolescents” sports habits on self-perception, self-esteem and quality of life.

Material and Methods: Cross-sectional research was carried out with high school students (n=1407) in the 14-18 age group (9th, 10th, 11th
and 12th grades) studying in four high schools (a Vocational and Technical Anatolian High School, a Sports High School, a Science High
School and a Private High School) determined according to their socio-demographic characteristics. “Introductory Information Form’,

“Rosenberg Scale of Self-Esteem’, “Body Image Scale” and “KINDL Quality of Life Scale” were used as data collection tools. Analysis of the
data; number-percentage distributions, Mann-Whitney U, Kruskal-Wallis and Spearmans Rho Correlation tests were made using.

Results: The mean age of the adolescents included in the study was 16.00+1.07 years; It was found that 44.8% were girls, 55.2% were
boys, and 67.4% had normal BMI. Adolescents; It was determined that 73.8% of them did sports and 26.9% of those who did sports
played football. It was determined that the adolescent’s gender (p<0.001), doing sports (p<0.001) and school success (p<0.001) affected
self-esteem, body image and quality of life. It was determined that as the body perceptions of the adolescents increased, their quality of
life (p<0.001) and self-esteem (p<0.001) increased.

Conclusion: It was determined that the state of doing sports of the adolescents affected their self-esteem, body image and quality of life.
In addition, it was determined that the positive body perception of adolescents had a positive effect on their quality of life and self-esteem.

Keywords: Adolescent, Doing sports habit, Self perception, Self-esteem, Quality of life
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GIRIS

Ergenlik donemi bireyin hizli fiziksel, duygusal, sosyal, bilis-
sel olarak pek ¢ok degisimle birlikte yeni fikirler ve hedefler
olusturdugu ve cesitli duygular: farkli yogunluklarda hisset-
tigi cocukluk ile yetigkinlik donemleri arasinda bir koprii
olarak goriilen bir gelisim donemidir (1-4).

Ergenlik donemi diger gelisim donemleri gibi, pozitif geli-
simin ve stresin bir arada yasandig1 ve gencin kimlik olus-
turdugu bir déonemdir (5). Ergenin bu donemdeki en temel
gelisimsel gorevi, birey olarak kim oldugunu kesfetmesi,
yetenek ve becerilerini tanimasi ve yetiskin yasami icin sag-
likl1 bir benlik algis1 olusturmasidir (6).

Benlik kavrami, kisinin kendisi hakkinda sahip oldugu
diistince ve algilamalar1 icermektedir (7). Ergende yeterlilik
duygusunun olusumu ve ruhsal sagligin bir gostergesi olan
benlik saygisi, ergenin kendisine yonelik duygu ve diigiince-
lerini icermektedir. Benlik saygisi, ergenin ileriki yasamin-
da disiincelerini, duygularini ve davraniglarini belirleyen
kimliginin ¢ekirdegini olusturur (4,8). Kisinin kilo, sekil ve
goriiniimiiniin igsellestirilmis gosterimi olan benlik algi-
st da ergenlik doneminde 6zel bir 6neme sahiptir (8). Bu
donemde ergenler gegirdikleri pek ¢ok degisimle birlikte
benlik karmasgas1 yasamaktadirlar (2). Eger kisi bu donem-
de olumlu benlik algisina sahipse bu durum gencin yiiksek
benlik saygisina sahip oldugunu géstermektedir (9). Olum-
lu benlik algisina sahip bireyler, bir ortamda karsilagtiklar1
sorunlarla kolaylikla baga cikabilirler (10). Benlik saygis
yiiksek olan bireyler, daha saglikli ruhsal ve psikolojik geli-
sime sahip olarak toplumda yer almakta olup yasam kali-
teleri daha yiiksek diizeydedir (2,9). Diisiik benlik saygisi
ise bireyin duygularini agiklamasini zorlastirirken, topluma
sinirli uyum ve olumsuz psikolojik etkilerle sonu¢lanmak-
tadir (10).

Fiziksel ve psikomotor temelli bir aktivite olan spor, ergenin
bedenini tanimast, yeteneklerinin farkina varmasi, yeterlilik
duygusu olusturmasi, duygu ve diigiincelerini ifade etmesi
ve davraniga doniistiirmesi gibi etkiler ile benlik algisinin
olumlu bir hal almasimi saglamaktadir (7,11). Bu durum
ergende benlik saygisinin yiikselmesini ve mental dayanik-
liligin gelismesini kolaylastirmakta, yagam kalitesi ve akade-
mik basar1 diizeylerine pozitif yonde bir etki yaratmaktadir
(1,12,13). Saghig1 koruma ve gelistirmede 6nemli rolii olan
okul saghg hemsiresi ergenlerin bedensel, ruhsal ve top-
lumsal yonden saglikli olmalar1 ve bunu siirdiirmeleri i¢in
ergene spor yapma aligkanligini kazandirmalidir (14,15).

Bu bilgilerden yola ¢ikarak arastirmada, ergenlerde spor
yapma aliskanliginin benlik algisi, benlik saygisi ve yasam
kalitesine etkisinin belirlenmesi amag¢lanmistir.
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GEREC ve YONTEMLER

Kesitsel tipteki arastirma, Mart 2016-Haziran 2016 tarih-
leri arasinda Ege Bolgesinde yer alan bir Sanayi $ehrinin
Il merkezinde bulunan dért lisede yiiriitiildii. Arastirmada:
Ergenlerin spor yapma aligkanhig1 nasildir? Ergenlerin spor
yapma aligkanliginin benlik algisina etkisi var midir? Ergen-
lerin spor yapma aligkanlhiginin benlik saygisina etkisi var
midir? Ergenlerin spor yapma aligkanliginin yasam kalitesi-
ne etkisi var midir? Ergenlerin benlik algilari, benlik saygila-
r1 ve yasam kaliteleri tanimlayici 6zelliklerden etkilenir mi?
sorularina yanit arandu.

Arastirmanin Evreni ve Orneklemi

Aragtirma, Mart 2016-Haziran 2016 tarihleri arasinda Ege
Bolgesi'nde yer alan bir Sanayi Sehrinin merkezinde bulu-
nan iki ilgeden sadece birinde farkli sosyo-demografik
ozelliklerine sahip olan dort lisede (bir Mesleki ve Teknik
Anadolu Lisesi, bir Spor Lisesi, bir Fen Lisesi ve bir Ozel
Lise) yiiriitiildii. Aragtirmanin yiiriitiildigi ilgede sadece bir
Spor Lisesi ve bir Fen Lisesi bulunmaktadir. Bundan dolayi
bu iki lise dogrudan 6rnekleme dahil edildi. Aragtirmanin
yuritildiagt ilcede bulunan Mesleki ve Teknik Anadolu
Liseleri ile Ozel Liseler arasinda ise kura cekilerek aragtir-
manin yiritiilecegi liseler belirlendi. Aragtirmanin evreni-
ni, belirlenen 4 lisede 6grenim goren 14-18 yas grubundaki
(9., 10., 11. ve 12. sinif) lise 6grencileri (n=1407) olusturdu.
Aragtirmada ulagilmasi gereken minimum 6rneklem sayisi
ise bilinen evren sayisindan hareketle, Epi Info programin-
da %95 gtiven aralig1 ve %5 sapmaya gore 302 olarak hesap-
landi. Arasgtirmada, evrenin tiimiine ulagilmasi hedeflendi
ve gonillilik esas alinarak aragtirma siiresi iginde evrenden
ulagilabilen ve aragtirmaya dahil edilme kriterlerine uygun
olan 6grencilerin %87 sine ulasildi. Arastirma 1231 ergen ile
tamamlandu.

Aragtirmaya dahil edilme kriterleri; ergenin arastirmanin
yuritildiagi liselerde 6grenim goriiyor olmasi, 14-18 yas
grubunda (9., 10., 11. ve 12. sinif) olmasi, soru formunu dol-
durma yeteneginin olmasi (Ornegin; Mental Retardasyonu
ya da 6nemli bir okuma yetersizligi olmayanlar), arastirma-
ya katilmaya goniilli olmasidir.

Aragtirmadan dislanma kriterleri ise: ergenin arastirmaya
katilmay1 kabul etmemesi ve arastirma formlarini doldura-
cak zihinsel kapasiteye sahip olmamasidir.

Verilerin Toplanmasi

Aragtirmanin verileri, ergenlere ¢aligmanin yiritildagi
tarihler arasinda egitimlerini aksatmayacak sekilde egitim
gordiikleri okullarda aragtirmacilar tarafindan aragtirma-
nin amact agtklandiktan, veri toplama araglar: tanitildiktan
ve onamlar1 alindiktan sonra yiiz yiize goriisiilerek toplan-
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di. Katilimcilar veri toplama araglarini kendileri doldurdu.
Veri toplama stiresi yaklagik 20 dakika siirdii.

Veri Toplama Araglar1
Tanitic1 Bilgiler Formu

Arastirmacilar tarafindan olusturulan form; ergenin yasi,
cinsiyeti, boyu, kilosu, devam ettigi sinif, okul basar1 duru-
mu, kardes sayisi, ebeveyn yasi, ebeveyn egitim durumu,
ebeveyn calisma durumu, ailesinin yasadigi yer ve gelir
durumu; ergenin aile iyelerinin spor yapma durumu ve
hangi sporu hangi siklikta ve siirede yaptiklarini belirten
tanitici bilgilerine iliskin toplam 23 sorudan olugsmaktadir.

Rosenberg Benlik Saygisi Olgegi (RBSO)

RBSO, benlik saygisinin 6l¢iimii icin Morris Rosenberg
(1963) tarafindan gelistirilmis bir 6z bildirim olgegidir.
RBSO, ¢oktan se¢meli 63 maddeden ve 12 alt boyuttan
olugmaktadir. Bu aragtirmada ise arastirmanin amaci dog-
rultusunda ergenlerin benlik saygisini 6l¢meye yonelik,
oOlgegin sadece Benlik Saygisi alt boyutunu kapsayan “ilk
on” maddesi kullanilmigtir. Kullanilan 6lgek maddelerinin
besi olumlu, besi olumsuz ifadedir. Olgegin Tiirkge gegerli-
lik ve giivenilirlik ¢alismas1 Cuhadaroglu tarafindan yapil-
mis olup, giivenilirlik katsayis1 0.75 olarak saptanmistir
(17). Arastirmamizda ise dl¢egin Cronbach alfa degeri 0.84
olarak bulundu ve literatiire gore dl¢egin yitksek diizeyde
guvenilirlige sahip oldugu saptandi.

Olgekten alinabilecek toplam puan araligi 0-30 arasinda
degismekte olup, dl¢ekten alinan puan arttik¢a benlik saygi-
s1 da artmaktadir (16).

Beden Algisi Olgegi (BAO)

BAO, Secord ve Jourard (1953) tarafindan kisilerin bedenle-
rinin gesitli bolgelerinden ve beden islevlerinden hognutsuz-
luk diizeyini 6l¢mek icin gelistirilen bir 6z bildirim 6lgegidir.
Olgek 5li Likert tipte, 40 maddeden olusmakta ve &lgekle
“1 = Hi¢ begenmiyorum, 5 = Cok begeniyorum” araligin-
da farkli beden bélgeleri derecelendirilmektedir. Ol¢ekten
alman puan artisi olumlu degerlendirmedeki artig anlami-
na gelmektedir. Tirkge formun gegerlilik ve giivenilirlik
calismasi tiniversite 6rnekleminde Hovardaoglu tarafindan
yapilmis ve 6l¢egin toplam Cronbach Alfa katsayis1 0.91 ola-
rak bulunmustur (18). Arastirmamizda ise 6l¢egin Cronba-
ch alfa degeri 0.95 olarak saptand: ve literatiire gore 6lgegin
yiiksek diizeyde giivenilirlige sahip oldugu belirlendi.

Kiddo-KINDL Cocuklar I¢in Genel Yasam Kalitesi Ol¢egi

Kiddo-KINDL 6l¢egi bir 6z-bildirim 6l¢egidir ve 13-16 yas
ergenlerde kullanilmaktadir. Olgek, Ravens-Sieberer ve
Bullinger (1998) tarafindan gelistirilmis olup, Eser ve ark.
tarafindan Tiirkee'ye uyarlanmigtir (19). Olgek, ergenlerin

bedensel, ruhsal ve sosyal yasantilarini herhangi bir hasta-
liga bagli olmaksizin degerlendiren ve yasam kalitesi boyu-
tuyla olgen, 24 madde ve 6 alt boyuttan olusan, besli Likert
tipi bir aractir. Olgegin, bir toplam yagam kalitesi ve yedi
alt boyuttan {Bedensel lyilik, Ruhsal lIyilik, Ozsaygi, Aile,
Arkadas, Okul, Hastalik} olusan sekiz ayri1 puani vardir.
I¢ tutarlilik diizeyleri incelendiginde ise Cronbach Alpha
degerleri toplam yasam kalitesi, bedensel iyilik, ruhsal iyi-
lik, 6zsaygy, aile, arkadas, okul alanlar1 ve hastalik modiilii
icin sirasi ile 0.83, 0.70, 0.73, 0.70, 0.71, 0.58, 0.55 ve 0.81
olarak bulunmustur. Aragtirmamizda ise Cronbach Alpha
degerleri toplam yasam kalitesi, bedensel iyilik, ruhsal iyilik,
Ozsaygl, aile, arkadas, okul alanlar1 ve hastalik modiilii icin
sirasi ile 0.84, 0.74, 0.66, 0.82, 0.77, 0.55, 0.48 ve 0.76 olarak
saptandi ve literatiire gore olgegin giivenilir oldugu belir-
lendi. Kiddo-Kindl Genel Yagam Kalitesi Olcegi'nden 53
puan ve alt1 “diistik yagsam kalitesi”, 67 puan ve tistii “yiiksek
yasam kalitesi”olarak degerlendirilmektedir. Yiiksek puan
iyi, saglikli yasam kalitesini gostermektedir (19).

Arastirmanin Etik Yonii

Aragtirmanin uygulanmas: i¢in Helsinki Deklarasyonu
ilkeleri dogrultusunda ve Manisa Celal Bayar Universite-
si Tip Fakiiltesi Saglik Bilimleri Etik Kurulu (Onay kodu:
20.478.486-1159 sayili ve 12.01.2022 tarihli)’ndan etik kurul
onayi, aragtirmanin yiiriitiildiigii okullarin bagh oldugu Il
Milli Egitim Midirligti'nden yazilh kurum izni, ergenler-
den bilgilendirilmis yazili onam ve aragtirmada kullanilan
oOlgekler i¢in Tiirkge gegerlilik ve giivenilirlik ¢alismasini
yapan aragtirmacilardan e-posta ile izin alindi. Arastirma
slirecinde aragtirma ve yayin etigi ilkelerine uygun olarak
davranildi ve insan olgusunun kullanimi bireysel haklarin
korunmasini gerektirdigi icin Insan Haklar1 Helsinki Dek-
larasyonu’na sadik kalind.

Verilerin Degerlendirilmesi

Verilerin degerlendirilmesinde IBM SPSS 16.0 paket prog-
ramt kullanildi. Kategorik degiskenler; say1 (n) ve yiizde
(%) hesaplamalar ile sayisal degiskenler ise Mann-Whit-
ney U, Kruskal-Wallis ve Spearman Rho Korelasyon test-
leri kullanilarak analiz edildi. Verilerin normal dagilimini
test etmek i¢in Kolmogorov-Smirnov testi yapildi. Veriler
normal dagilmadigindan non-parametrik testler uygulan-
du. Istatistiksel anlamlilik diizeyi p<0.05 olarak kabul edildi.
Aragtirmanin 6rneklem sayisinin hesaplanmasinda Open
Source Epidemiologic Statistics for Public Health-Open Epi
programi kullanildi.

BULGULAR

Arastirmaya katilan ergenlerin %55.2’nin erkek, %44.8’nin
kiz ve yaslar1 11-22 yas arasinda degismekte olup, ortalama
yas 16,00+£1,07°dir. Ergenlerin annelerinin yas ortalamasi
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41.00+5.00 (19-76); babalarinin yas ortalamasi ise 45.00+5,22  Arastirmaya katilan ergenlerin ¢ogunun (%73.8) spor yap-
(20-74)’dir. Annelerin %27.5'i lise, babalarin %33.4’ti ini- tigim bildirdigi, bunlarin en fazla olarak (%26.9’unun)
versite mezunudur. Ergenler ve ailesine yonelik demografik  futbol oynadig1 (%9.7’sinin haftada 1-2 defa, %14’tiniin
ozelliklerle ilgili bulgulara Tablo 1’de yer verilmistir. her seferinde yaklagik 1- 2 saat arasi stre ile oynadigi)

Tablo 1: Calismaya katilanlarin demografik 6zellikleri (n=1231)

Demografik Ozellik Sonug
Ergenin yas1 (y1l)’ 16.00+1.07 (11-22)
Anne yas1 (yil)* 41.00+5.00 (19-76)
Baba yas1 (yil)* 45.00+5.22 (20-74)
Kardes sayis1 ort.* 2.33+1.07 (1-12)
Cinsiyet, n (%) Briei s 552
Zayif 262 (21.3)
Beden Kiitle indeksi (BKI) (kg/m?) Eﬁgﬁal 813101 ((697‘.04))
Obez 28 (2.3)
9. sinif 425 (34.5)
) 10. simif 373 (30.3)
Devam edilen sinif, n (%) 11, suuf 308 (25.0)
12. Sinif 125 (10.2)
Kotit 67 (5.4)
Okul basar1 durumu, n (%) glita ;2); Ejﬁ;;
Cok iyi 134 (10.9)
Okur-yazar degil 38(3.1)
Okur-yazar ancak hi¢ okula gitmemis 14 (1.1)
Annenin egitim durumu, n (%) gliz((;lliul ;;i 8;(3);
Lise 338 (27.5)
Universite 272 (22.1)
Okur-yazar degil 11(0.9)
Okur-yazar ancak hi¢ okula gitmemis 8 (0.6)
Babanin egitim durumu, n (%) Icl)lz?:;lliul ifﬁ 822;
Lise 329 (26.7)
Universite 410 (33.4)
Annening¢alisma durumu, n (%) gziizi;lzor (Ev hanum) Zig EZZg;
Babanin ¢alisma durumu, n (%) g:}izglzor (lysiz) 1.21 f 7( (19;)9)
11 Merkezi 801 (65.1)
Yasadig1 yer, n (%) flge 358 (29.1)
Koy 72 (5.8)
Gelir-giderden fazla 278 (22.6)
Ailenin gelir durumu, n (%) Gelir-gideri karsiliyor 825 (67.0)
Gelir-giderden az 128 (10.4)
Toplam 1231 (100)

*Yil+Standart Sapma (Minimum-Maksimum)
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belirlendi. Ergenlerin annelerinin sadece %29.5'inin spor
yaptigini bildirdigi, bunlarin en fazla olarak (%27.1’inin)
yirtyis yaptigl (%8.4Uniin haftada 1-2 defa, %7.8’inin
her seferinde yarim-1 saat arasi yiiriiylis yaptig1) belirlen-
di. Ergenlerin babalarinin sadece %29.4’tinlin spor yaptigi-
n1 bildirdigi, bunlarin en fazla olarak (%20.1’inin) yiiriyis
yaptig1 (%5.7’sinin her giin, %5.8’inin her seferinde yarim-1
saat aras1 yuriyls yaptigi) belirlendi. Ergenlerin kardesle-
rinin yaklagik olarak yarisinin (%41.8’inin) spor yaptigi-
n1 bildirdigi, bunlarin en fazla olarak (%20.3’tintin) futbol
oynadig1 (%6.7’sinin haftada 1-2 defa, %7.5’inin her sefe-
rinde yaklagik 1 saat- 2 saat arasi siire ile oynadig) belirlen-
di. Arastirmaya katilan ergenlerin ve aile iiyelerinin (anne,
baba, kardes) spor yapma 6zellikleri ile ilgili bulgulara Tab-
lo 2’de yer verilmistir.

Aragtirmadan elde edilen bulgulara gore, ergenlerin BSO ve
BAO puan ortalamalarinin baz1 degiskenler ile kargilagtiril-
diginda; ergenin cinsiyeti (p<0.001), spor yapma durumu
(p<0.001) ve okul basart durumuna (p<0.001) gére Benlik
Saygist Olgegi ve Beden Algist Olgegi puan ortalamalart
arasinda istatistiksel anlamlilik saptand: (p<0.05). Ancak
Beden Kiitle Indeksi (BKI) devam edilen sinif, annenin,
babanin ve kardesin spor yapma durumu ile Beden Algisi
Olgegi puan ortalamasi arasinda; babanin ve kardesin spor
yapma durumu ile Benlik Saygisi Ol¢egi puan ortalamasi
arasinda istatistiksel anlamlilik saptanmadi (Tablo 3).

Aragtirmaya katilan ergenlerin cinsiyetleri ile Kid-
do-KINDL Yagam Kalitesi Ol¢egi'nin “Toplam Yagam Kali-
tesi Puanr’ (p<0.001), ‘Bedensel lyilik’ (p<0.001), ‘Duygusal
Tyilik’ (p=0.002), ‘Ozsaygr’ (p<0.001) ve ‘Aile’ (p=0.009) alt
boyutlar1 puan ortalamalar: arasinda istatistiksel anlamlilik

saptandi. Ancak, ‘Arkadag’ (p=0.275), ‘Okul’ (p=0.112) ve
‘Hastalik’ (p=0.910) alt boyutlar1 puan ortalamalar1 arasin-
da ise istatistiksel bir anlamlilik saptanmadi (Tablo 4).

Aragtirmaya katilan ergenlerin spor yapma durumu ile
Kiddo-KINDL Yagam Kalitesi Olgegi’nin ‘Toplam Yagam
Kalitesi Puant’ (p<0.001), ‘Bedensel Iyilik’ (p<0.001), ‘Duy-
gusal Tyilik’ (p=0.014), ‘Ozsaygr’ (p<0.001), ‘Aile’ (p<0.001),
‘Okul’ (p=0.004) ve ‘Hastalik’ (p=0.005) alt boyutlar1 puan
ortalamalar1 arasinda istatistiksel anlamlilik saptandi.
Ancak, ‘Arkadas’ (p=0.078), alt boyutu puan ortalamasi
arasinda ise istatistiksel bir anlamlilik saptanmadi (Tablo 4).

Yine Tablo 4’de goriildigt gibi, aragtirmaya katilan ergen-
lerin okul basari durumu ile Kiddo-KINDL Yasam Kali-
tesi Olgegi'nin “Toplam Yasam Kalitesi Puant’ (p<0.001),
‘Bedensel lyilik’ (p=0.006), ‘Duygusal lyilik' (p<0.001),
‘Ozsaygr’ (p<0.001), ‘Aile’ (p<0.001), ‘Arkadas’ (p<0.001)
ve ‘Okul’ (p<0.001) alt boyutlar1 puan ortalamalar arasinda
istatistiksel anlamlilik saptandi. Ancak, ‘Hastalik’ (p=0.144)
alt boyutu puan ortalamasi arasinda ise istatistiksel bir
anlamlilik saptanmadi (Tablo 4).

Aragtirmaya katilan ergenlerin Beden Algisi Olgegi puan
ortalamalar1 ile Benlik Saygisi Olgegi ve Kiddo-KINDL
Yasam Kalitesi Olcegi Toplam Yagam Kalitesi Puani arasin-
daki korelasyonlar incelendiginde; Beden Algisi Olcegi pua-
n1 ile Benlik Saygist Olgegi puani ve Kiddo-KINDL Yasam
Kalitesi Olgegi Toplam Yagam Kalitesi Puani arasinda
pozitif yonde istatistiksel anlamlilik saptanmistir (r=0.484,
p<0.001) (Tablo 5). Ergenlerin benlik saygist 6l¢egi puant
ve Kiddo-KINDL Yagam Kalitesi Olcegi Toplam Yasam
Kalitesi puani arttik¢a ergenlerin Beden Algist Olcegi'nden
aldiklar1 puanlarinda artmakta oldugu goriillmiistiir.

Tablo 2: Ergenlerin ve aile iyelerinin spor yapma 6zellikleri (n=1231).

Spor Yapma Ozellikleri Anne Baba Ergen Kardes
Evet 363 (29.5) 362 (29.4) 909 (73.8) 515 (41.8)

Spor yapma durumu, n (%)
Hayir 868 (70.5) 869 (70.6) 322 (26.2) 716 (58.2)
Futbol 4(0.3) 98 (8.0) 331 (26.9) 250 (20.3)
Basketbol 5(0.4) 16 (1.3) 175 (14.2) 86 (7.0)
Yiiriiyii 333 (27.1) 248 (20.1) 304 (24.7) 128 (10.4)
Yiizme 10 (0.8) 27 (2.2) 92 (7.5) 51 (4.1)
Voleybol - 4(0.3) 111 (9.0) 38 (3.1)

Yapilan spor, n (%) Fitness - 11 (0.9) - 26 (2.1)
Plates 11 (0.9) - - -
Hentbol - - 25 (2.0) -
Tenis - - 31(2.5) -
Badminton - - 17 (1.4) -
Diger 14 (1.1) 16 (1.3) 125 (10.2) 47 (3.8)
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Tablo 3: Ergenlerin BSO ve BAO puan ortalamalarinin bazi etkileyen faktdrlere gore dagilimi(n=1231).

Degiskenler BSO Toplam Puan BAO Toplam Puan
o Kiz (n=552)' 19 (1-30) 149 (51-200)
Cinsiyet .
Erkek (n=679) 20 (1-30) 167 (61-200)
Test Degeri -3.699° -11.5722
P <0.001 <0.001
Evet (n=909) 20 (1-30) 161 (51-200)
Spor yapma durumu Hayir (n=322)" 19 (1-30) 149 (52-200)
Test Degeri -3.785* -6.416
P <0.001 <0.001
Kotii (n=67)° 17 (1-29) 158 (51-200)
Orta (n=521)' 19 (2-30) 155 (75-200)
Okul basar: durumu fyi (n=509)" 21 (1-30) 160 (52-200)
Cok iyi (n=134)’ 24 (7-30) 169 (61-200)
Test Degeri 90.954° 27.238°
p <0.001 <0.001

*U: Mann Whitney U, ’KW: Kruskal Wallis testleri uygulanmigtir. *Ortanca (Minimum-Maksimum)

BSO: Benlik Saygist Olcegi, BAO: Beden Algis1 Olgegi

Tablo 4: Ergenlerin Kiddo-KINDL Yagam Kalitesi Olcegi Alt Boyutlar1 puan ortalamalarinin bazi faktérlere gore dagilimi

(n=1231).
Kiddo-KINDL Yasam Kalitesi Olgegi Alt Boyutlar
Degiskenler T;zt‘: B?iiellilliel Dlgﬁ;lksal Ozsayg1 Aile Arkadas Okul Hastalik
o Kiz(n=552) 60 (16-95) 56 (0-100) 62 (0-100) 50 (0-100) 75 (0-100) 68 (6-100) 50 (0-100) 62 (16-100)
2 Erkek (n=679)" 64 (15-100) 68 (0-100) 68 (0-100) 56 (0-100) 81 (0-100) 68 (0-100) 50 (0-100) 60 (16-95)
-S Test Degeri -5.910* -8.500° -3.127* -5.963* -2.603° -1.091° -1.591° -0.113*
P <0.001 <0.001 *0.002" <0.001 0.009" *0.275 *0.112 *0.910
g o Evet (n=909)" 63 (17-100) 62 (0-100) 68 (0-100) 56 (0-100) 81 (0-100) 68 (0-100) 50 (0-100) 62 (16-100)
g g Hayir (n=322)" 60 (15-90) 62 (0-100) 62 (0-100) 50 (0-100) 75 (0-100) 62 (0-100) 50 (0-100) 50 (16-95)
= _5 Test Degeri -4.559° -4.207* -2.457° -3.489*  -3.981° -1.765* -2.845° -2.814
& P <0.001 <0.001 *0.014" <0.001  <0.001 *0.078 *0.004" *0.005™
Kotii (n=67)° 52 (20-84) 56 (0-100) 50 (6-93) 50 (0-100) 68 (0-100) 56 (18-93) 37 (0-87) 50 (29-83)
£ _ Orta(n=521) 59 (15-90) 62(0-100) 62 (0-100) 50 (0-100) 81 (0-100) 62 (0-100) 50 (0-100) 58 (16-100)
_§§ yi (n=509)’ 65 (16-94) 62 (0-100) 68 (6-100) 56 (0-100) 81 (6-100) 68 (6-100) 56 (0-100) 60 (16-95)
::_‘5 Cok iyi (n=134)" 66 (29-100) 68 (0-100) 68 (12-100) 62 (0-100) 84 (6-100) 71 (18-100) 62 (0-100) 66 (16-95)
O  Test Degeri 73.947° 12.528° 25.327° 45.389° 22.080° 18.210° 117.967° 5.406°
p <0.001  *0.006™  <0.001 <0.001  <0.001 <0.001 <0.001 °0.144

*U: Mann Whitney U ve ’KW: Kruskal Wallis testleri uygulanmistir. *Ortanca (Minimum-Maksimum), **p<0.05

Tablo 5: Ergenlerin BAO toplam puani ile BSO ve Kiddo-
KINDL toplam puani arasindaki iligki (n=1231).

Olgek BSO puam1  Kiddo-KINDL Toplam Puani
BAO r 0.484 0.484
puanit  p <0.001 <0.001

r=Spearman Korelasyon testi. BSO: Benlik Saygisi Olgegi, BAO: Beden
Algis1 Olgegi, Kiddo-KINDL: Cocuklar i¢in Genel Yasam Kalitesi Olgegi

Turk J Diab Obes 2022; 2: 159-168

TARTISMA

Ergenlik donemi biyolojik, psikolojik, zihinsel ve sosyal
acilardan gelisme ve olgunlagma siireglerinin yer aldig,
hizli bir bityiime siirecidir. Birey bu dénemde begenilmek,
6nemli olmak ve 6nemli hissetmek i¢in ¢abalar (20,21). Bu
arastirmada ergenlerde spor yapma aligkanliginin benlik
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algisi, benlik saygis1 ve yasam kalitesine etkisinin belirlen-
mesi amaglanmustir.

Aragtirmaya katilan ergenlerin %67.4tiniin Beden Kiit-
le indeksi (BKI) bakimindan normal olarak saptanmustir.
Aragtirma sonucumuza benzer bi¢imde ergenler tizerinde
yapilan bir caligmada da BKI bakimindan ergenlerin ¢cogu-
nun orta diizeyde oldugu bulunmustur (22). Yiiksek BKI
diinya gapinda en biiyiik halk sagligi sorunlarindan biridir
(23). BKI degeri 18.5 alt1 “zayif”; 18.5-24.9 arast “normal”;
25-29.9 arasi “fazla kilolu”; 30 tizeri “obez” olarak degerlen-
dirilmektedir (24). BKI degerinin 25 kg/m? iizerinde olmast
kardiyovaskiiler, metabolik ve kas-iskelet sistemi hastalik-
lar1 igin bir risk faktoriidiir (23). Ergenlerin BKI agisindan
normal ve orta diizeyde olmasi kendilerini begendirme adi-
na, dig gorintimiine dikkat etmek istemeleri ve kilo kont-
rollerine dikkat etmeleri ile aciklanabilir (25).

Arastirmada ergenlerin %73.8’inin spor yaptig1 belirlenmis-
tir. Kogak ve Cakir'in aragtirmasina gore ergenlerin %52.8’i
spor yapmaktadir (12). Cebi ve ark.’nin arastirmasinda da
11-14 yas ¢agindaki ¢ocuklarin %52.60'min diizenli olarak
spor yaptig1 belirlenmistir (26). Ergenlerin ¢ogunun spor
yapmasi olumlu bir sonugtur. Ciinkii sporun ergenler tize-
rinde fiziksel, fizyolojik ve psiko-sosyal anlamda olumlu
etkileri bulunmaktadir (12).

Arastirmada ergenlerin benlik saygis1 puan ortalamalarinin
cinsiyete gore anlaml diizeyde farklilik gosterdigi saptan-
mis ve erkeklerin benlik saygis1 diizeylerinin kizlarin benlik
saygisi diizeyine gore daha yiiksek oldugu belirlenmistir.
Karakaya ve ark.’nin yiiziiciilerle yaptiklar: ¢calismada erkek
yiiziiciilerin benlik saygilarinin kadinlara gore istatistiksel
acidan pozitif yonde anlaml derecede farklilastigive erkek
yuziiciilerin benlik saygilarinin kadinlara gore daha yiiksek
oldugu belirlenmistir (27). Literatiirde yapilan benzer bir
caligmada ise arastirma bulgumuzdan farkli olarak benlik
larinin erkeklerin benlik saygisindan anlamli derecede daha
yiiksek oldugu bulunmustur (28). Cinsiyetin benlik saygisi
olusumu iizerinde etkisi oldukga biiyiiktiir. Cinsiyete bagh
olarak degisen davranislar tizerinde de etkili olan yasanilan
cevrenin tutumlari, davranislari, degerlendirmeleri kisinin
benlik saygisi gelisiminde 6nemli bir yere sahiptir (9). Lite-
ratiir bilgisi aragtirma bulgumuzu desteklemektedir.

Arastirmada spor yapan ergenlerin spor yapmayan ergen-
lere gore benlik saygilarinin daha yiiksek diizeyde oldugu
saptandi. Arastirma bulgumuza benzer olarak Coban ve
ark.’nin tiniversite 6grencilerinin spora yoénelik tutumlari-
nin benlik saygisi diizeyine etkisinin incelenmesi amaciyla
yaptig1 aragtirmada spor yapan gruplarin spor yapmayan
gruplara gore benlik saygis1 diizeylerinde artis oldugu belir-

lenmistir (7). Arastirma bulgumuzdan farkli olarak yapil-
mis benzer bir arastirmada spor etkinliklerine katilmanin
benlik saygisini artirdig, fakat anlaml bir fark yaratmadig:
da bulunmustur (29). Ayrica spor yapmak, benlik saygisi-
nin artmasini saglayarak bireyin sosyal cevresiyle daha sag-
likl1 iletisim kurmasina da yardimer olmaktadir (29).

Aragtirmada okul bagar1 durumu arttik¢a ergenlerin ben-
lik saygisi puanlarinin arttigr belirlenmistir. Literatiirde
arastirma bulgumuza benzer olarak ergenlerde okul basa-
ris1 diizeyi ile benlik saygisi arasindaki iliskinin incelendigi
calismalarda ergenlerin okul bagarisi ortalamalar: yiiksel-
dikee, benlik saygisi puanlarinin arttigi; okul basarist disiik
olan ergenlerin benlik saygilarinin da diisiik oldugu bildiril-
mistir (30,31).

Aragtirmada ergenlerin beden algis1 puan ortalamalarinin
cinsiyete gore anlamli diizeyde farklilik gosterdigi saptanmais
ve erkek ergenlerin beden algis1 diizeylerinin kiz ergenle-
rin beden algis1 diizeyine gore daha yiiksek oldugu belir-
lenmistir. Ozbey (2019), benlik algis1 agisindan erkeklerin
kizlardan daha yiiksek puanlarinin oldugunu saptamistir
(32). Beden algisi, biligsel, duygusal, sosyal ve kiiltiirel yon-
leri igeren karmasik bir olgudur. Bu olgu, bireylerin viicut
ol¢tiisti ve formuyla ilgili hislerine dayanan varolus ve yasa-
dig1 cevre arasindaki dinamik etkilesimden etkilenmektedir
(25). Cinsiyetin de bu olgu tizerinde 6nemli bir yere sahip
oldugu disiiniilmektedir.

Aragtirmada spor yapan ergenlerin spor yapmayan ergen-
lere gore beden algilarinin daha yiiksek diizeyde oldugu
saptanmustir. Sayaca ve Sevgili'nin aragtirmasinda da viicut
gelistirme sporu yapan bireylerin beden algilarinin yiiksek
oldugu saptanmustir (33). Spor, fiziksel goriiniimii iyilesti-
rerek kiginin beden algisini artirmaktadir (34).

Aragtirmada ergenlerin okul basar1 durumu ile beden algi-
lar1 arasinda anlaml bir iliski oldugu ve okul basar1 duru-
mu ¢ok iyi olan ergenlerin beden algilarinin daha iyi oldugu
belirlenmigtir. Okulda basarili olan ergenler aileleri ve gev-
releri tarafindan takdir gormekte ve buna bagh olarak da
ergenin yasama ve kendisine bakis agist olumlu bir sekilde
etkilenmektedir.

Aragtirmada ergenlerin Kiddo-KINDL Yasam Kalitesi Olce-
gi Alt Boyutlarindan aldiklar1 puanlar cinsiyete gore deger-
lendirildiginde ergenlerin Toplam Yasam Kalitesi, Bedensel
Iyilik, Duygusal lyilik, Ozsayg: ve Aile Alt Boyut Puanlart
ile cinsiyet arasinda anlamli bir iligki saptanirken; Arkadas,
Okul ve Hastalik Alt Boyut puanlari arasinda anlamli bir
iligki saptanmamuigtir. Aragtirmada erkeklerin toplam yasam
kalitesi puani kizlara gore daha yiiksek bulunmugtur. Top
ve Yildiz'in aragtirmasinda arastirma bulgumuzu destekler
bicimde yasam kalitesi i¢in okul ve arkadas boyutlarinda
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cinsiyete gore farkliliklarin olmadigini tespit edilmistir (35).
Caligma bulgumuza benzer olarak yapilmis ¢alismalarda
erkeklerin yagam kalitesinin kizlara gore daha ytiksek oldu-
gu belirlenmistir (5,36,37). Bu durum kizlarin genel anlam-
da endiselerinin daha fazla olmasi ile agiklanabilir.

Arastirmada, ergenlerin Kiddo-KINDL Yasam Kalite-
si Olcegi Alt Boyutlarindan aldiklar1 puanlar spor yapma
durumlarina gére degerlendirildiginde ergenlerin Toplam
Yasam Kalitesi, Bedensel lyilik, Duygusal lyilik, Ozsaygi,
Aile, Okul ve Hastalik Alt Boyut Puanlar ile spor yapma
durumlari arasinda anlamli bir iligki saptanirken; Arkadas
Alt Boyut Puani arasinda anlamli bir iliski saptanmadi.
Aragstirmada, spor yapanlarin Toplam Yasam Kalitesi pua-
n1 spor yapmayanlara gore daha yiiksek bulundu. Yayan ve
Altun ve Ergiil ve ark.ergenler iizerinde yaptiklar1 ¢alismada
spor yapan 6grencilerin yasam kalitelerinin yiiksek oldugu
sonucunu elde etmiglerdir (38,39). Arkadas Alt Boyutunda
ergenler arasinda anlamli fark bulunamamasinin nedeni
olarak ergenlerin bu déonemde arkadaslariyla yakinlasmaya
baslamasi ve arkadas grubunun ergen i¢in ¢ok dnemli bir
yerinin olmasi diigiintilmektedir.

Arastirmada ergenlerin Kiddo-KINDL Yasam Kalite-
si Olgegi Alt Boyutlarindan aldiklari puanlar okul bagari
durumlarina gére degerlendirildiginde ergenlerin toplam
yasam kalitesi, Bedensel Iyilik, Duygusal lyilik, Ozsaygi,
Aile, Arkadas ve Okul Alt Boyut puanlar: ile okul bagar1
durumlar1 arasinda anlamli bir iliski saptanirken; Hasta-
lik alt boyut puani arasinda anlaml bir iligki saptanmadi.
Arastirmada okul bagar1 durumlar1 ¢ok iyi olan ergenlerin,
toplam yasam kalitesi puan ortalamasi okul basar1 durum-
lar1 distik olan ergenlere gore daha yiiksek bulunmugtur.
Yayan ve Altun, ergenler {izerinde yaptiklar1 ¢aligmalarinda,
akademik olarak basarili olan ergenlerin yasam kalitesinin,
basarisi diisiik olanlara gore daha yiiksek oldugunu belirle-
mislerdir (39).

Arastirmada ergenlerin benlik saygis1 6l¢egi puani ve Kid-
do-KINDL Yagam Kalitesi Olcegi Toplam Yasam Kalitesi
puani arttikca Beden Algis1 Olgegi’nden aldiklari puanlarin-
da artmakta oldugu goriildii. Gokge'nin lise 6grencilerinde
benlik saygisi ve beden algis1 arasindaki iliskiyi inceledigi
aragtirmasinda; bireylerin benlik saygisi 6l¢eginden aldikla-
r1 puan arttik¢a beden algisi 6lgeginden aldiklari puanlarin-
da artmakta oldugu goriilmiistiir. Benlik saygis1 diistiikge
beden algis1 da diismektedir (40). Kiligarslan ve Sanberk’in
arastirmasinda da ¢alisma bulgumuza benzer olarak ben-
lik saygis1 diisiikse, yasam kalitesinin de diisiik olabilecegi
sonucuna ulagilmistir (22).
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Arastirmanin Sinirliliklar:

Aragtirma, tek bir ilde yapildig: igin elde edilen bulgular
arastirma Orneklemi ile sinirlidir; tiim ergenler i¢in genel-
leme yapilamaz. Aragtirma, Benlik Saygist Olcegi, Beden
Algis1 Olgegi, Cocuklar icin Genel Yagam Kalitesi Olgeginin
olgtiigii niteliklerle sinirlidir.

Caligmanin “Ergenlerin spor yapma aligkanhiginin benlik
algisina etkisi var midir?” sorusunun yanit1 “Evet”; “Ergen-
lerin spor yapma aligkanliginin benlik saygisina etkisi var
midir?” sorusunun yanitt “Evet”; “Ergenlerin spor yapma
aligkanliginin yasam kalitesine etkisi var midir?”sorusunun
yanit1 “Evet”; “Ergenlerin benlik algilari, benlik saygilar1 ve
yasam kaliteleri tanimlayic1 6zelliklerden etkilenir mi?”so-

rusunun yanit1 “Evet” olarak saptanmuistir.

Sonug olarak, ergenlerin spor yapma durumunun benlik
saygisini, beden algisini ve yasam kalitesini etkiledigi belir-
lenmistir. Ayrica ergenlerin beden algilarinin olumlu olma-
sinin, yagsam kalitesi ve benlik saygisi {izerinde de olumlu
etkisi oldugu saptanmigstir. Bunun i¢in okul sagligi hemsi-
releri ergenlereve ailelerine spor yapmanin ergenlere sag-
layacag: yararlar konusunda bilgi vermelidir. Ayrica okul
sagligl hemsireleri ergenin okuldaki 6gretmenleri ve ailesi
ile birlikte biitiinciil bir yaklasimla ergenleri spor yapma
konusunda desteklemelidir.

Tesekkiir

Calismaya katilan tiim ergenlere tesekkiir ederiz.
Yazarlarin Makaleye Katki Beyan

Bu ¢alisma hazirlanirken yazarlar esit katk: saglamigtir.
Cikar Catigmalar:

Yazarlar ¢ikar iliskisi olmadigini beyan eder.

Finansal Destek

Yazarlar arastirmanin yiritiilebilmesi i¢in finansal destek alin-
madigini beyan eder.

Etik Kurul Onay1

Arastirmanin uygulanmasi i¢in Helsinki Deklarasyonu ilkeleri
dogrultusunda ve Manisa Celal Bayar Universitesi Tip Fakiiltesi
Saglik Bilimleri Etik Kurulu (Onay kodu: 20.478.486-1159 sayili ve
12.01.2022 tarihli)’ndan etik kurul onayi, arastirmanin yuriitil-
diigii okullarin bagh oldugu Il Milli Egitim Miidiirliigii'nden yazil
kurum izni, ergenlerden bilgilendirilmis yazili onam ve arastirma-
da kullanilan 6lgekler igin Tirkee gegerlilik ve giivenilirlik ¢alis-
masini yapan aragtirmacilardan izin alind1.

Hakemlik Siireci

Kor hakemlik siireci sonrast yayinlanmaya uygun bulunmus ve
kabul edilmistir.
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etkisinin incelenmesi: Istanbul Aydin Universitesi 6rnegi. Turk ] Diab Obes 2022;2: 169-176.

0z
Amag: Calismanin amaci tiniversite 6grencilerinin besin titketim sikliginin degerlendirilmesi ve beslenme bilgi diizeylerinin Beden
Kiitle Indeksi (BKI) iizerine etkisinin incelenmesidir.
Gereg ve Yontemler: Istanbul Aydin Universitesinde okuyan 812 grenciye, sosyodemografik &zellikler, beslenme aligkanliklari, genel
beslenme bilgi anketi (GBBA) ve besin tiiketim sikligindan olusan anket uygulanmuistir. Veriler SPSS v26 ile analiz edilmistir.
Bulgular: Ogrencinin yas ortalamas1 20,87+1,27 y1l olup, dgrencilerin %68,4’ii kadin, %31,6’s1 erkektir. Ogrencilerin BKI ortalamalarinin
22,82+2,91 kg/m? olup, %8,7’si BKI bakimindan zayif, %65,3’ii normal kilolu, %22,8’i sisman ve %3,2’si obezdir. Ogrencilerinin GBBA
puan ortalamasy; 253,92+25,64dir ve GBBAnin “Besin Kaynaklar:” alt faktér puaninda erkek o6grencilerin [131 (101-167)] puan
ortancalari, kadin 6grencilere [128 (95-174)] gore istatistiksel olarak yiiksektir (U=63410; p<0,05). GBBAnin “Giinlikk Yiyecekleri
Se¢mek” alt faktor puaninda normal kilolu 6grencilerin [30 (19-36)] puan ortancalari, zayif 6grencilere [28 (18-36)] gore istatistiksel
olarak yiiksektir (H=8,058; p<0,05). Ogrencilerin GBBA degerlerinin BKI degerlerini anlamli diizeyde etkilememektedir (p>0,05) ve
obez olan dgrencilerin GBBA toplam puani 260 (206-287) en diisiiktiir. Ogrenciler en sik %54,1 ile giinde bir kez taze salata, en az ise;
%19,2 ile siitlii tatli/dondurma tiiketmektedirler.
Sonug: Ogrencilerin beslenme bilgi diizeyi BKI degerlerini etkilememektedir.

Anahtar Sozciikler: Beden kiitle indeksi, Beslenme degerlendirmesi, Obezite, Universiteler, Beslenme davranisi

Evaluation of Nutritional Consumption Frequency of and Investigation of
the Effect of Nutritional Knowledge Levels on Body Mass Index on University
Students: A Sample of Istanbul Aydin University

ABSTRACT

Aim: The aim of the study is to evaluate the frequency of food consumption of university students and to examine the effect of nutritional
knowledge levels on Body Mass Index (BMI).

Material and Methods: A questionnaire consisting of sociodemographic characteristics, nutritional habits, general nutrition information
questionnaire (GBBA) and food consumption frequency was applied to 812 students studying at Istanbul Aydin University. Data were
analyzed with SPSS v26.

Results: The average age of the student is 20.87+1.27 years, 68.4% of the students are female and 31.6% are male. The mean BMI of the
students was 22.82+2.91 kg/m?, 8.7% were underweight in terms of BMI, 65.3% were normal weight, 22.8% were obese and 3.2% were
obese. GBBA point average of students; It is 253.92+25.64, and the median score of male students [131 (101-167)] in GBBA's “Nutrition
Sources” sub-factor score is statistically higher than female students [128 (95-174)] (U= 63410; p<0.05). In the "Choosing Daily Foods"
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sub-factor score of GBBA, the median score of normal-weight students [30 (19-36)] is statistically higher than thin students [28 (18-36)]
(H=8.058; p<0.05). The GBBA values of the students do not significantly affect the BMI values (p>0.05), and the total GBI score of the
obese students is the lowest at 260 (206-287). The students most frequently used fresh salad once a day with 54.1%, and the least; They

consume milk dessert/ice cream with 19.2%.

Conclusion: Nutrition knowledge level of students does not affect BMI values.

Keywords: Body mass index, Nutrition evaluation, Obesity, Universities, Nutritional behavior

GIRIS

Insan saglig; iklim, kalitim, gevre kosullar1 ve beslenme gibi
bir¢ok parametrenin etkisi altindadir. S6z konusu paramet-
reler arasinda beslenmenin ayri bir 6nemi vardir (1). Giive-
nilir ve organizmaya uygun gidalarin tiiketilmesi, bunun
yaninda viicudun gereksinimini karsilayacak diizeyde bes-
lenilmesi “saglikli beslenme” olarak tanimlanmaktadir. Bu
beslenme bigimi ayn1 zamanda viicut i¢in dengeli bir diyet
olarak ifade edilmektedir (2). Beslenme ve gesitli saghk
problemleri arasindaki ilisgki uzun zamandir bilinmekte-
dir. Diinya Saghk Orgiitii, sedanter yasamin ve sagliksiz bir
diyetin kalp damar hastaliklar, kanser ve diyabet gibi ¢esit-
li hastaliklar ile dogrudan ilgili olduguna dikkat ¢ekmistir.
Bunun yaninda hem bir¢ok gelismis tilkede hem de gelis-
mekte olan iilkelerde kronik hastalik yayginlhiginin saglikli
bir diyet programi ile en aza indirilecegi belirtilmektedir
(3). Beslenme bilgisi; ana besin 6gelerini meydana getiren
gidalar, diyet ve hastalik iliskisi, diyet ve saglik iliskisi, bes-
lenme Onerileri ve beslenme kilavuzlar: basta olmak tizere
saglik ve beslenme konusundaki bilgi diizeyini ifade etmek-
tedir (4). Dengesiz ve yetersiz beslenme bi¢iminin insan
saglig1 tizerinden olumsuz etkilerinin en aza indirilmesi icin
insanlarin beslenme bilgi diizeylerinin gelistirilmesi gerek-
mektedir (5). Hastaliklarin iyilesme hizinin artirilmasi ve
hastaliga yakalanmadan saglikli bir bi¢imde yasamak i¢in
de toplumun beslenme konusunda bilinglendirilmesi 6nem
arz etmektedir. Literatiirde yer alan bilgiler degerlendirildigi
zaman beslenme bilgisinin insan sagligini etkiledigi ve yon-
lendirdigi, bu kapsamda beslenme egitimi veren bireylerin
de yeterli bilgi diizeyine sahip olmalar1 gerektigi sdylenebi-
lir (6). Universite 6grencilerinin katilimu ile yiiriitillen bir
arastirmada 6grencilerin beslenme bilgi diizeylerine iliskin
veriler degerlendirilmis, s6z konusu ¢alisma saglik sektorii-
ne yonelik boliimlerde 6grenim goren 6grenciler (beslenme
konusunda egitim alan) iizerinde gerceklestirilmistir. Bu
caligmada saglikla ilgili boliimlerde okuyan o6grencilerde
beslenme bilgisinin farkl: bélimlerdeki 6grencilerden yiik-
sek oldugu bulunmustur (7). Universite 6grencilerine yone-
lik olarak gerceklestirilen farkli bir ¢aligmada 6grencilerde
genel beslenme bilgi diizeyinin diisiik ve beslenme aligkan-
liklarinin yetersiz oldugu belirlenmistir (7). Son yillarda
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tiniversite 6grencilerinin katilimi ile gerceklestirilen bagka
bir ¢aliymada &grencilerde genel beslenme bilgi diizeyinin
yeterli seviyede olmadig1 bulunmus, s6z konusu sonucun
ortaya ¢tkmasinda beslenme egitimi almamanin etkili oldu-
gu belirtilmistir. Nitekim siz konusu ¢aligmada 6grencilerin
%57,5’inin beslenme egitimi almaya yonelik isteginin oldu-
gu, 6grencilerin %55,5'inin ise hi¢ beslenme egitimi alma-
dig1 bulunmustur (8). Yanlis beslenmenin bir tirtint olan,
giderek yayginlasan 6nemli bir halk sagligi sorunu olan
Diinya Saglhk Orgiitii (DSO) tarafindan kabul edilen viicut
kompozisyonunu belirlemek icin obezite arastirmalarinda
kullanilan bir 6l¢iit beden kiitle indeksidir (BKI). Kiiresel
asir1 kilo ve obezite prevalansi son birka¢ on yilda ¢arpici
bir sekilde artmistir. DSO, 2014 yilinda diinya genelinde 1,9
milyardan fazla yetiskinin 25,0-29,9 kg/m? arasindaki agir1
kilolu BKI (%39) ve 600 milyon yetiskinin obez (% 13) ( BKI
230 kg/m?) oldugunu belirlemistir (9). Yapilan bir ¢alisma-
da besin tercihi ve temel beslenme puanlarinin beden kiitle
indeksi degiskenine gore farklilasmadig:r gorilmis, buna
karsilik beden kiitle indeksinin 30 kg/m? {izerinde olan
bireylerde besin tercihi ve temel beslenme puanlarinin yiik-
sek oldugu gdzlenmistir (10). Bu galigmanin aksine BK1 ile
beslenme bilgi diizeyleri arasinda bir iliski olmadigini orta-
ya koyan ¢aligmalar da mevcuttur (5-11).

Yukarida belirtilen literatiir bilgileri géz oniinde bulundu-
rularak yiiriitillen bu galismanin amaci: Universite Ogrenci-
lerinin Beslenme Bilgi Diizeylerinin Bel Cevresi ve BKI Ile
[liskisinin incelenmesidir.

Calismanin temel gerekgelerinin baginda iilkemizde bes-
lenme sorunlarinin yaygin goriilmesi, beslenme konusunda
ekonomik sorunlarin yaygin olmasi, beslenme konusundaki
egitimsizlik ve bilgisizlik gelmektedir. S6z konusu gerekge-
lerden dolay1 toplumun beslenme konusunda bilin¢lendi-
rilmesi 6nemli bir konudur. Kiiresel bir halk saglig1 sorunu
olan ve beraberinde bir¢ok saglik sorununu da getiren obe-
zitenin 6nlenmesi i¢in, toplumun tiretken ve geng kesimini
olusturan tiniversite 6grencilerinin bilin¢lendirilmesi biiytik
o6nem tagimaktadir. Bu konu, obezitenin 6nlenmesi adina
hem bireysel bir farkindalik olusturularak saglikli nesillerin
gelismesi, hem de obezite kaynakli saglik harcamalarinin ve
toplum yiikiiniin azaltilmasi bakimindan da 6nemlidir.



Beslenme Bilgi Diizeylerinin Beden Kiitle Indeksine Etkisi

GEREC ve YONTEMLER
Evren ve Orneklem

Istanbul ilinde bulunan istanbul Aydin Universitesinin farkli
boliimlerinde 6grenim goren 25.000 6grenci bu ¢aligmanin
evrenini meydana getirmektedir. Yiiriitilen bu ¢alismanin
amacina uygun olarak érneklem belirleme siirecinde taba-
kal: tesadiifi 6rneklem segim yonteminden yararlanilmustir.
Orneklem belirleme siirecinde fletisim Fakiiltesi, Egitim
Fakiiltesi, Glizel Sanatlar Fakultesi, Mithendislik Fakultesi,
Hukuk Fakiiltesi, Dis Hekimligi, Saglik Bilimleri Fakiiltesi
ve Tip Fakiiltesinde 6grenim goren 6grenci sayilar1 dikkate
alinmustir. Arastirma %95 giiven aralifinda gergeklestirildi-
i icin anlamlilik diizeyi 0.05 olarak kabul edilmistir. Yapi-
lan 6rneklem hesaplamas: sonucuna gore orneklemde yer
alacak Ogrenci sayisinin 384 oldugu bulunmustur. Yiiri-
tillen ¢aligma 2021 Kasim ve 2022 Ocak tarihleri arasinda
tiniversite 6grenim goren ve ¢alismaya goniillii olarak katil-
may1 kabul eden 812 6grenci ile tamamlanmigtir. Caligmaya
baslamadan énce etik kurul onay1 alinmus (Istanbul Aydin
Universitesi Girisimsel Olmayan Arastirmalar Etik Kurulu,
04.10.2021 tarih ve 2021/584 sayili karar1), etik kurul onay1
alindiktan sonra ¢aligma ytiriitilmistiir.

Veri Toplama Araci

Yiiriitilen bu ¢alismaya katilm goniilliiliik esasina gore
gerceklestirilmis olup, arastirma siirecine katilan 6grenci-
lere yiiz yiize, arastirmanin amacit dogrultusunda anket ve
Olgekler uygulanmistir. Katilimcilarla yiiz yiize goriisiilerek
anket uygulanmistir. Ankette katilimcilar1 tanitici bilgileri
(yas, okudugu fakiilte/ yiiksekokul, cinsiyet, boy uzunlugu,
6grenim gordigii bolim, viicut agirligy, gibi), beslenme alis-
kanliklar: (ana 6giin, ara 6gtin, swv1 titketimi gibi) ve genel
beslenme bilgi anketi ve besin tiiketim sikligindan olusan
anket uygulanmistir.

Beslenme Bilgi Diizeyinin degerlendirilmesi i¢cin; Genel
Beslenme Bilgi Anketi (GBBA)

Genel beslenme bilgi anketi (GBBA), 1999 yilinda Parmen-
ter ve ark. tarafindan olusturulmus olup (12), Tiirk¢e geger-
lilik ve giivenilirligi Alsaffar ve ark. tarafindan 2012 yilinda
gerceklestirilmistir (13). GBBA, (i) giincel diyet 6nerilerine
dair bilgi diizeyi (11 madde), (ii) besin 6geleri ve kaynakla-
rina dair bilgi diizeyi (70 madde), (iii) glindelik hayatimizda
yer alan besinlere dair bilgi diizeyi (11 madde) ve (iv) diyete
bagli meydana gelen hastaliklara dair bilgi diizeylerini (35
madde) saptamaya yonelik dort alt boyut ve toplam 127
maddeden olugmaktadir.

Akademik ¢aligmalarda dl¢iim araglarinin miimkiin oldu-
gu kadar yiiksek giivenirlige sahip olmasi gerekmektedir.
Giivenilirlik diizeyi 6l¢gme aracinin farkli zamanlarda farkl

gruplara uygulanmasina karsilik 6l¢tim degerlerinin kararl
olmasinin bir gostergesidir (Oncii, 1994). Olgeklerin giive-
nirlik diizeylerinin belirlenmesinde farkli tekniklerden ve
analiz yontemlerinden yararlanildigi goriilmektedir. Bu
yontemlerin baginda da Cronbach (1951) tarafindan gelis-
tirilen alfa katsayis1 yontemi gelmektedir. Bu yontemde alfa
katsayist ile 6lceklerin ictutarlik katsayilari tespit edilmekte-
dir. Yapilan bu ¢aligmada faydalanilan GBBA 812 iiniversite
Ogrencisine uygulanmistir. Uygulama siirecinin sonunda
olgek alt boyutlar1 ve dl¢egin geneline iliskin i tutarlik kat-
sayilar1 asagidaki gibi tespit edilmistir.

GBBA giivenirlik analizi Alsaffar (2012) tarafindan gergek-
lestirilmistir. Yapilan ¢alismada i¢ tutarlik katsayisinin 0,89
oldugu goriilmiis, literatiirde yer alan bilgiler degerlendiril-
digi zaman bu degerin yiiksek giivenilirlik diizeyyini ifade
ettigi bulunmustur.

Yapilmis ve giivenirlik analizi sonucu Cronbach’s Alpha
degeri 0,89 olarak bulunmus ve dl¢egin giivenilir oldugu
kanaatine varilmustir. Yiriitilen bu ¢aligmada ise “Diyet
Onerileri” puaninda (a=0,431), “Besin Kaynaklar1” pua-
ninda (a=0,836), “Glinliikk Yiyecekleri Se¢gmek” puaninda
(a=0,429), “Diyet Hastalik iliskileri” puaninda (a=0,927) ve
“GBBA” puaninda (¢=0,897) olarak bulunmustur (Tablo 1).
Elde edilen veriler g6z 6niinde bulunduruldugunda 6lgegin
tamaminin oldukga giivenilir oldugu gozlenmistir.

Besin Tiiketim Siklig1 Formu

Besin gruplarinin ya da besinin hangi siklikla ne kadar tiike-
tildigini saptamak i¢in kullanilmistir. Tiiketim siklig1 giin, ay
ya da hafta olarak verilmistir. Besin tiiketim siklig1 sayesinde
bireyin beslenme oriintiisii hakkinda bilgi edinmis olunur.
Beslenme ve hastalik arasindaki iliskinin degerlendirilme-
si amaciyla siklikla kullanilan bir yontemdir. Besin tiiketim
siklig1 formu, hazirlayan kisinin amacina gore farkli olarak
hazirlanabilir. Besinler tek bir ifade ile ya da siniflandira-
rak (tam yagli, yarim yagli, yagsiz) belirtilir (14). Calisma-
da kullanilan besin tiiketim siklig1 formu toplam 18 besin
maddesini igermektedir. Besin gruplari siit ve siit iirtinleri,
et-yumurta-kurubaklagil, sebze ve meyveler, tahillar, yag ve
tatli grubu ve icecekler bulunmaktadir. Katilimcilara hangi

Tablo 1: GBBA i¢in Cronbach’s Alpha degerleri

Alt Boyut Cronbach’s Alpha Degeri
Diyet Onerileri 0,431
Besin Kaynaklari 0,836
Giinliik Yiyecekleri Segmek 0,429
Diyet Hastalik Iligkileri 0,927
GBBA Toplam 0,897
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besini ne siklikla tiikettigi (giinde 1-2 kere, haftada 1-3 kere,
haftada 4-6 kere, 15 giinde 1 kez, ayda 1 kere, hi¢) sorgula-
narak giinliik enerji ve besin 6gesi miktar1 saptanmasi sag-
lanmustir.

Bireylerin Viicut Agirligi-Boyu Uzunlugu-(BKI)
Degerlendirmesi

Ogrencilerin viicut agirliklar;; Tefal 1063 Premiss mar-
ka (100 g, 150 kg kapasiteye duyarl) terazi ile; yiikseklik,
Frankfurt diizleminde, ayakkab:i ve ayaklar birlestirilip
duvara sabitlenmemis, esnek olmayan bir mezura ile 6lgiil-
mistiir (g6z ve kulak kepgesi ayn1 hizadadir ve bas ile boyun
arasindaki ag1 90 derecedir) Ogrencilerin viicut agirliklart
(kg), boylarinin (kg/m?) karesine boliinerek BKI degerleri
hesaplanmigtir ve DSO'niin BKI siniflamasina gore siniflan-
dirilmstir. Bel gevresi 6l¢timii, 6grenci ayakta, karni rahat ve
kollar iki yanda, ayaklar bitisik iken, alt kaburga ile kristalin
arasindaki orta noktadan basing uygulanmadan 0.1 cm'lik
hassas esnek olmayan bir mezura ile 6lgiilmiistiir (15).

Verilerin Istatistiksel Analizi

Kategorik degiskenler (demografik 6zellikler) i¢in frekans
ve yiizde analizi kullanilmig olup, bu analiz tiirleri ayni
zamanda tanimlayici istatistik olarak bilinmektedir. Sayisal
degiskenlerin normal dagilima uyma diizeyleri test edil-
mis, normallik testi olarak Shapiro-Wilk Testinden yarar-
lanilmigtir. Bunun yaninda sayisl degiskenlerin tanimlayici
istatistikleri medyan (minimum ve maksimum degerler),
standart sapma (SS) ve ortalama X)+ seklinde verilmistir.

Normal dagilima sahip olmayan bagimsiz iki grup karsi-
lagtirmasinda “Mann-Whitney U Testi’, ikiden fazla grup
karsilastirilmasinda ise “Kruskal-Wallis H Testi” kullanil-
mustir. Coklu kargilagtirma testlerinin sonuglar1 medyanla-
rin yaninda harfli gosterim seklinde ifade edilmistir.

Aragtirma kapsaminda 6l¢ekler arasindaki iliskiler “Srear-
man Korelasyon Analizi” kullanilarak belirlenmigtir. Kore-
lasyon katsayisinin yorumlama asamasinda “0,8>” ¢ok
yiksek derece korelasyon, “0,6-0,8” yiiksek diizeyde kore-
lasyon, “0,4-0,6” orta derecede korelasyon, “0,2-0,4” ise
diisiik diizeyde korelasyon olarak kabul edilmistir (16).

Degiskenler arasindaki etki ise regresyon analizinden yarar-
lanilarak belirlenmistir. Literatiirde yer alan bilgilere gore
regresyon analizi herhangi iki degiskenin bir bagimsiz ya da
bir bagimli degisken arasindaki iliskiyi agiklamak icin kul-
lanilmaktadir (17). Bu ¢alismada basit dogrusal regresyon
modeli kullanilmigtir.

Aragtirma kapsaminda yapilan tim yorumlamalar ile
hesaplamalarda istatistiksel agidan anlamlilik diizeyi olarak
“a<0,001, a<0,01 ve a<0,05” kabul edilmistir. Arastirma
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hipotezleri ¢ift yonli kurulmus olup, veri analiz asamasinda
SPSS v26 (IBM SPSS Inc., Chicago, IL, USA) programindan
faydalanilarak veri analiz siireci tamamlanmigtir.

BULGULAR

Universite dgrencilerinin cinsiyetlerine gére demografik ve
beslenme bulgularinin tanimlayici istatistikleri Tablo 2'de
verilmigtir. 812 6grencinin yas ortalamast 20,87+1,27 yil
olup, 6grencilerin %68,4’ii kadin, %31,6’1 erkektir. Ogren-
cilerin BKI ortalamalarinin 22,82+2,91 kg/m? olup, %8,7’si
BKI bakimindan zayif, %65,30 normal kilolu, %22,8’i
sisman ve %3,2’si obezdir. Ogrencilerin %98,6'i bekar,
%93, 1’inin kronik hastalig1 mevcut degil ve %91,4’11 ilag kul-
lanmamaktadir. Ogrencilerin %37,3’ii 1-1,5L/giin su tiiket-
mektedir. Ogrencilerin %50,2’si 6giin atlamaktadir ve en stk
atlanilan 6giin %34,0 ile 6gle 6glintidiir.

GBBA puanlarinin tanimlayicr istatistik degerleri Tablo
3de verilmistir. GBBA puanlarinin tanimlayici istatistikle-
ri incelendiginde, “Diyet Onerileri” puanlarinda en kiigiik
17,0 ile en yiiksek 34,0 aras1 deger aldig1 ve ortalamasinin
25,62+3,18, “Besin Kaynaklari” puanlarinda 95,0-174,0
aras1 deger aldig1 ve ortalamasinin 128,36+13,87, “Giinliik
Yiyecekleri Segmek” puanlarinda 18,0-59,0 arasi deger aldi-
g1 ve ortalamasinin 28,96+4,02, “Diyet Hastalik Miskileri”
puanlarinda 48,0-101,0 arast deger aldig1 ve ortalamasinin
70,97+14,55 ve “GBBA Toplam” puanlarinda 195,0-312,0
arast deger aldig1 ve ortalamasinin 253,92+25,64 oldugu
bulunmustur. GBBA 6l¢egi 127 maddeli olup 6lgekten mini-
mum 127 puan maksimum ise 403 puan alinabilir. Univer-
site 6grencilerinin GBBA puan ortalamasinin 253,92+25,64
oldugu bulunmustur ve tniversite 6grencilerinin beslenme
bilgi diizeylerinin yiiksek oldugu séylenebilir.

Universite 6grencilerinin BKI bulgularinin GBBA puan-
larmin karsilagtirilmas: Tablo 4de verilmistir. GBBAnin
“Besin Kaynaklar1” alt faktér puaninda erkek 6grencilerin
[131 (101-167)] puan ortancalari, kadin 6grencilere [128
(95-174)] gore istatistiksel olarak yiiksek oldugu (U=63410;
p<0,05), GBBAnin “Giinlitk Yiyecekleri Se¢mek” alt fak-
tor puaninda normal kilolu 6grencilerin [30 (19-36)] puan
ortancalari, zayif 6grencilere [28 (18-36)] gore istatistiksel
olarak yiiksek oldugu bulunmustur (H=8,058; p<0,05).

Universite 6grencilerinin GBBA puanlarinin BKI degerleri-
ne etkisi Tablo 5de verilmistir. Ogrencilerin GBBA degerle-
rinin BKI degerlerini anlamli diizeyde etkilemedigi (p>0,05)
bulunmustur.

Universite 6grencilerinin, en fazla %24,3i giinde 1 kez, en
az %2,8’1 15 giinde bir kez stit-yogurt; en fazla %0,7’si giinde
1 kez, en az %19,2’si ayda bir kez siitlii tath-dondurma; en
fazla %0,6’s1 giinde 1 kez ve en az %0,1’1 15 giinde 1 kez et,
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Tablo 2: Universite 6grencilerinin demografik ve beslenme bulgularinin tanimlayici istatistikleri

Erkek Kadin Toplam
BKI Grup, n (%) n (%) n (%) n (%)
Zayif 22 (8,6) 49 (8,8) 71 (8,7)
Normal Kilolu 176 (68,8) 354 (63,7) 530 (65,3)
Sisman 55 (21,5) 130 (23,4) 185 (22,8)
Obez 3(1,2) 23 (4,1) 26 (3,2)
BKi (kg/m?>£SS) 22,82+2,91 22,82+3,38 22,82+3,24
Yas (Y1l£SS) 20,84+1,26 20,88+1,27 20,87+1,27
Medeni Durum, n (%)
Evli 2(0,8) 8 (1,4) 10 (1,2)
Bekar 254 (99,2) 548 (98,6) 802 (98,8)
Kronik Hastalik Durumu, n (%)
Evet 24 (9,4) 46 (8,3) 70 (8,6)
Hayir 232 (90,6) 510 (91,7) 742 (91,4)
Siirekli Kullanilan fla¢ Durumu, n (%)
Evet 18 (7,0) 38 (6,8) 56 (6,9)
Hayir 238 (93,0) 518 (93,2) 756 (93,1)
Giinliik Su igme Miktari, n (%)
0-1 L/giin 8(3,1) 31 (5,6) 39 (4,8)
1-1,5 L/giin 95 (37,1) 208 (37,4) 303 (37,3)
1,5-2 L/giin 92 (35,9) 195 (35,1) 287 (35,3)
2-2,5 L/giin 37 (14,5) 78 (14,0) 115 (14,2)
2,5-3 L/giin 17 (6,6) 35 (6,3) 52 (6,4)
3 L/giin ve tizeri 7 (2,7) 9(1,6) 16 (1,9)
Ogiin Atlama Durumu, n (%)
Evet 127 (49,6) 280 (50,5) 407 (50,2)
Hayir 23 (9,0) 49 (8,8) 72 (8,9)
Bazen 106 (41,4) 226 (40,7) 332 (40,9)
Atlanilan Ogiin Durumu, n (%)
Kahvalt: 39 (30,7) 91 (32,6) 130 (32,0)
Ogle 44 (34,6) 94 (33,7) 138 (34,0)
Aksam 8 (6,3) 9(3,2) 17 (4,2)
Kahvalti-Ogle Arast 20 (15,7) 33(11,8) 53 (13,1)
Ogle-Aksam Arast 7 (5,5) 14 (5,0) 21 (5,2)
Gece 9(7,1) 38 (13,6) 47 (11,6)

tavuk, balik; en fazla %4,0’t glinde 1 kez ve en az %15,7si
ayda 1 kez kuruyemis; en fazla %54,1’i glinde 1 kez, en az
%0,4t 15 glinde 1 kez taze salata; en fazla %0,5'1 giinde 1
kez ve en az %1,41i ayda 1 kez taze kuru meyve; en fazla
%36,8 giinde 1 kez ve en az %1,47i1 15 giinde 1 kez ekmek;
en fazla %35,8’i giinde bir kez ve en az %40,8’1 haftada 1-3

kez makarna-pilav; en fazla %0,1’i glinde 2 kez ve en az
%12,9’u ayda 1 kez borek, hamur isleri; en fazla %3,6’s1 glin-
de 1 kez, en az %14,5’i ayda 1 kez kek, kurabiye, biskiivi; en
fazla %0,1’i giinde 2 kez ve en az %16,3’{i aydal kez hamurlu
tathilar; en fazla %0,9'u giinde 1 kez, en az %14,7’si ayda 1
kez meyveli tatlilar; en fazla %8,3’li giinde 1 kez ve en az
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%1,5’1 ayda 1 kez seker, cikolata, gofret; en fazla %0,2’si giin-
de 1 kez, en az %17,01 ayda 1 kez pizza, pide, lahmacun, en
fazla %0,2’si giinde 1 kez ve en az %5,3’ti ayda 1 kez doner;
en fazla %32,8’1 haftada 4-6 kez ve en az % 4,01 ayda 1 kez
hamburger, en fazla % 3,61 giinde 1 kez ve en az % 0,7si
ayda 1 kez kola, gazoz vb., en fazla %2,5’i giinde 1 kez ve en
az % 0,2’si ayda 1 kez kizartmalar, cips tiiketmektedir.

TARTISMA

Beslenme bilgisi; saglik ve diyet, hastalik ve diyet, temel
besin 6gelerini iceren gidalar, beslenme 6nerileri ve beslen-
me kilavuzlarini da i¢inde barindiran beslenme ve saglikla
iliskili kavram/siireg bilgisini ifade etmektedir (4). Toplum-
sal yapr igerisinde insanlarda yetersiz ve dengesiz beslenme
aliskanliklarinin azaltilmasi ve toplumun beslenme aligkan-
liklarinin daha saglikli olmasi beslenme egitimini gerekli
kilmaktadir.

Tablo 3: Universite 6grencilerinin GBBA puanlarinin
tanimlayici istatistikleri.

Puan Basliklarr* Sonug¢
25,62+3,18 (17,00-34,00)

128,36+13,87 (95,00-174,00)

Diyet Onerileri

Besin Kaynaklar:

Gilnliik Yiyecelderi 28,96+4,02 (18,00-59,00)
Se¢cmek

Diyet Hastalik Mliskileri 70,97+14,55 (48,00-101,00)
GBBA Toplam 253,92+25,64 (195,00-312,00)

*Ortalama puantstandart sapma, (alt sinir-iist sinir)

Sacko D ve Arslan M

Bu caligmada 6grencilerin ¢ogunlugu normal kiloludur ve
kadin 6grencilerde sismanlik ve obezite erkek 6grencilerden
daha yiiksektir. Benzer sekilde yapilan ¢aligmalarda 6grenci-
lerin ¢ogunlugu BKI bakimindan normal kiloludur (18-19).
Bu durum tiniversite 6grencilerinin aile ortamindan fark-
li yeme ortamlarinda kendilerini kabul ettirmek isteyerek
dig goriintimlerine ve kilolarina dikkat etmek istemelerine
paralel olarak beslenmelerine dikkat etmeleri ile agiklanabi-
lir. Bu ¢aligmaya benzer sekilde yapilan ¢aligmalarda kadin
ogrencilerde sigsmanlik oranmi erkek ogrencilerden daha
yiiksektir (20). Bu durum kadin 6grencilerin dogustan yag
dokularimin fazla olmalarina paralel olarak erkeklere gore
daha sisman olmalari ile agiklanabilir.

Bu caliymada o6grencilerin ¢ogunlugu o6giin atlamaktadir
ve en sik atlanilan 6giin 6gle 6giiniidiir. Benzer sekilde son
yillarda tniversite 6grencileri iizerine yapilan ¢alismalarda
ogrencilerin gogunlugu 6giin atlamaktadir (21,22). Bu durum
ogrencilerin derse zamaninda yetismek, trafik gibi nedenler-
den dolay1 6giinleri atlamis olabilmeleri ve 6gle 6giinii ders
arasi zamana denk geldigi i¢in 6grencilerin derslere yetisebil-
mek i¢in bu 6gilinii atlamis olabilmeleriyle a¢iklanabilir.

Bu calismada 6grencilerin biiytik cogunlugu; 1-1,51t/giin su
tilketmektedir. Benzer sekilde Daysal ve Yilmazel yapmis
olduklar ¢alismada giinliik su tiiketiminin sekiz bardak ve
tizerinde oldugu saptanmistir (23). 2016 yilinda yapilan bir
baska caligmada katilimcilar her giin 8-10 bardak (2 litre
kadar) su tiiketmektedir (24). Bu durum tiniversite 6gren-
cilerinin sosyalliklerinin fazla olmasina paralel olarak sudan
ziyade ¢ay/kahve/kola, gazoz gibi icecekleri tercih edebilmis
olmalariyla agiklanabilir.

Tablo 4: Universite grencilerinin BKI gruplarina gére GBBA alt faktor ve toplam puanlarinin karsilagtirilmast.

BKI Gruplar
Puanlar - -
Zay:f Normal Kilolu Sisman Obez H P

GBBA-1 26 (20-33) 25 (17-34) 25 (17-33) 26 (20-32) 0,558 0,906
GBBA-2 130 (99-174) 131 (97-173) 129 (95-167) 127,5 (102-157) 5,083 0,166
GBBA-3 28 (18-36) 30° (19-36) 29% (20-38) 29% (18-59) 8,058  0,045*
GBBA-4 75 (48-97) 74 (48-100) 73 (48-101) 73,5 (48-96) 3,081 0,379
GBBA-T 263 (195-301) 262 (203-304) 260,5 (198-312) 260 (206-287) 3,561 0,313

GBBA-1: Diyet Onerileri, GBBA-2: Besin Kaynaklari, GBBA-3: Giinliik Yiyecekleri Se¢mek, GBBA-4: Diyet Hastalik Hi§kileri, GBBA: Genel Beslenme

Bilgi Anketi. U: Mann-Whitney U Testi; H: Kruskal-Wallis H Testi, s: Spearman’s Sira Farklar1 Korelasyon Katsayis1.

Tablo 5: GBBA puanlarinin BKI degerlerine etkisi

*p<0,05; **p<0,01

Model B Std. Hata T P F p
. (Sabit) 21,091 1,130 18,660 <0,001**
BKI 2,363 0,125
GBBA 0,007 0,004 1,537 0,125

R=0,094; R*=%0,9; Diizeltilmis R*=%0,8

GBBA: Genel Beslenme Bilgi Anketi. ***p<0,001
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Bu ¢aligmada erkek 6grencilerde beslenme bilgi puaninin
calismaya dahil edilmis olan kadin 6grencilere kiyasla daha
yiksek oldugu gortilmiistiir Bu konuda yapilan ve farkli
boliimlerde egitim almakta olan iiniversite 6grencilerinin
katildig1 bazi calismalarda da kadin 6grencilerde beslen-
me bilgi puaninin erkek 6grencilerden daha diisiik oldugu
gorilmistir (25,26). Farkli sekilde tniversite 6grencileri
lizerine yapilan ¢aligmalarda kadin 6grencilerin beslenme
bilgi puani, erkek 6grencilerin beslenme bilgi puanindan
daha yiiksek bulunmustur (27,28). Bu durum katilimcilarin
bireysel farkliliklarindan kaynaklaniyor olabilir.

Bu calismada, BKI bakimindan obez olan &grencilerin
GBBA puan ortalamast en disitk bulunmustur. Bu durum
obez bireylerin beslenmelerinin dengesiz olmasi1 ve faz-
la kalorili, yagli besin tercihlerinin saghkli olmayan besin
tercihlerinin ve beslenme aligkanliklarinin olmasinin gos-
tergesi olarak beslenme bilgi diizeylerinin diisiik olmasi ve
beslenme bilgi puanlarinin diisiik olmasi ile agiklanabilir.

Obezlerin GBBA alt dl¢eklerinden ‘glinliik yiyecek se¢im-
lerinin’ diger BKI gruplarina gore yiiksek oldugu bulun-
mustur. Bu durum, obez bireylerin yiyecek segimlerinde,
sagliklt besinlerden ziyade kendilerini mutlu edecekleri,
enerji ve yag icerigi yiiksek olan besinleri tercih etmeleri ve
bu nedenle yiyecek se¢im puanlarinin diger BKI gruplarina
gore daha yiiksek olmasiyla agiklanabilir.

Ogrencileren en sik %54,1 ile giinde 1 kez taze salata, en az
ise; %19,2 ile sttli tatli/dondurma tiikettikleri tespit edil-
mistir. Bu durum 6grencilerin evde zaman kaybettirmeyen
pratik olan yiyecekleri tercih etmeleri ile agiklanabilir.
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ABSTRACT

Obesity is one of the major lifestyle disorders prevalent worldwide. The increasing obesity rate is associated with the emergence of
diseases like thyroid dysfunction, dyslipidaemia, hormonal imbalance, etc. Obesity is the risk factor for heart disease, atherosclerosis,
insulin resistance, arthritis, musculoskeletal disorders, and cancer.

The present article portrays insights into the association of obesity with dyslipidemia, diabetes, hormonal imbalance, and hypothyroidism.
Excessive or insufficient release of hormones can lead to obesity as leptin, insulin, sex hormones, and growth hormones influence
appetite, metabolism, and body fat distribution. The article provides a review of the interrelationship of metabolic dysregulation with
obesity and the further development of related diseases. This paper also summarizes the effects of dietary fibers and fish protein on
metabolic alterations, hormonal imbalance, and hyperlipidemia associated with obesity.

This article elaborated the role of dietary intervention like fiber and dietary protein consumption useful for managing obesity-related
disorders. Potential nutraceutical products are consumed as frequent food sources. Still, quality human clinical trial data are lacking,
signifying the need for substantial scientific work to assess the safety and efficacy of nutraceuticals.
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Beslenme Faktorlerinin Obeziteye Bagli Komplikasyonlar Uzerindeki Etkisi:
Hipotiroidizm, Dislipidemi ve Hormonal Dengesizlik

o0z
Obezite, diinya ¢apinda yaygin olan en 6nemli yasam tarzi bozukluklarindan biridir. Artan obezite orani, tiroid disfonksiyonu,
dislipidemi, hormonal dengesizlik vb. hastaliklarin ortaya ¢ikmasi ile iligkilidir. Obezite, kalp hastaligi, ateroskleroz, insiilin direnci,
artrit, kas-iskelet sistemi bozukluklar1 ve kanser i¢in risk faktoridiir.

Bu makale, obezitenin dislipidemi, diyabet, hormonal dengesizlik ve hipotiroidizm ile iliskisine dair i¢gdriiler sunmaktadir. Leptin,
instilin, seks hormonlar1 ve biiyiime hormonlar istahi, metabolizmay1 ve viicut yag dagilimini etkilediginden hormonlarin asir1 veya
yetersiz salinimi obeziteye yol agabilir. Makale, metabolik diizensizligin obezite ile iliskisi ve ilgili hastaliklarin daha da gelistirilmesi
hakkinda bir inceleme sunmaktadir. Bu makale ayni1 zamanda diyet liflerinin ve balik proteininin metabolik degisiklikler, hormonal
dengesizlik ve obezite ile iliskili hiperlipidemi tizerindeki etkilerini de 6zetlemektedir.

Bu makale, obezite ile ilgili bozukluklar: yonetmek icin yararli olan lif ve diyet protein tiiketimi gibi diyet miidahalesinin roliini
detaylandirdi. Potansiyel nutrasotik tiriinler sik besin kaynaklar: olarak tiiketilmektedir. Yine de, kaliteli insan klinik deney verileri
eksiktir, bu da nutrasotiklerin giivenligini ve etkinligini degerlendirmek i¢in 6nemli bilimsel ¢aligmalara ihtiyag oldugunu gosterir.
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WHO: World Health Organization, BMI: Body mass index, TG: Triglyceride, HDL: High density lipoprotein, FFA: Free fatty acid,
VLDL: Very low density lipoproteins, LPL: Lipoprotein lipase, ASP: Acylation-stimulating protein, HSL: Hormone-sensitive lipase,
ATGL: Adipose triglyceride lipase, NEFA: Non-esterified fatty acids, HbA1lc: Glycosylated hemoglobin, GABA: gamma amino butyric
acid, SLR: Soluble leptin receptors, GH: Growth hormone, GHRH: GH releasing hormone, IGF-1: Insulin like Growth Factor-1, HPA:
Hypothalamic pituitary axis, CGB: Cortisol-Binding Globulin or transcortin, 11 HSD1: 11 Beta-hydroxysteroid dehydrogenase-1,
SHBG: Sex hormone-binding globulin, PCOS: Polycystic ovarian syndrome, T4: Tetraiodothyronine, T3: Triiodothyronine, TBG:

Thyroxine Binding Globulin, TSH: Thyroid stimulating hormone.

INTRODUCTION

In the present scenario, obesity is a major public health
issue to tackle for the betterment of the community. It is a
serious disorder having many adverse effects on the body
system. Overweight and obesity increase the risk of many
health problems, including diabetes, heart disease, hor-
monal imbalance, osteoarthritis, musculoskeletal disorders,
and certain cancers. Obesity-related cancer disease (endo-
metrial, breast, ovarian, prostate, liver, gallbladder, kidney,
and colon) is increasing at an alarming rate throughout the
world. Worldwide more than 650 million people are obese,
with a prevalence of 39% among adults aged 18 and over,
according to World Health Organization (WHO) report
(1). Risks for becoming obese include an inactive lifestyle,
unhealthy food habits, familial history, hypothyroidism,
diabetes, side effects from some medications, etc. Along
with these, some bad practices like oversized meals with
energy-dense food, lack of sleep, and lack of exercise also
eventually cause obesity (2).

Obesity is assessed by the body mass index (BMI) scale.
WHO defines BMI as ‘a simple index of weight-for-height’
that is commonly used to classify underweight, overweight,
and obese adults. An individual with a BMI ranging from 25
to 30is considered ‘overweight’, and a BMI greater than 30 is
defined as ‘obese’ (3). Obesity is directly associated with an
increased risk of fatty liver, which can progress fibrosis and
cirrhosis. The goal of obesity management is to reduce body
weight in the long term in combination with a change in
metabolic and hormonal imbalance, which aims to improve
obesity-associated risk factors and quality of life (4). The
current review focuses on dyslipidaemia, hormonal imbal-
ances, and diabetes-related metabolic changes caused by
obesity and the potential role of dietary interventions.

INTERRELATION of DYSLIPIDAEMIA and OBESITY

Lipid metabolism is highly dynamic and is affected by vari-
ous factors like food intake, triglyceride (TG) rich lipopro-
tein concentrations, high density lipoprotein (HDL) levels
and function, energy expenditure, insulin levels, and sensi-
tivity, and adipose tissue function (5). After the ingestion of
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fat-containing food, the lipid content undergoes the stages
of uptake, transport, and storage. Postprandial food-derived
TG and free fatty acid (FFA) reach the liver, which synthe-
sizes TG-rich lipoproteins called very low density lipopro-
teins (VLDL)(6). VLDL delivers FFA to the heart, skeletal
muscle, and adipose tissue for energy expenditure and stor-
age. Lipoprotein lipase (LPL) induces TG lipolysis causing
FFA to release in the circulation. These liberated FFA are
avidly taken up by adipocytes and utilized to re-synthesize
TG in cell cytoplasm where the acylation-stimulating pro-
tein (ASP)/C3adesarg pathway plays a crucial role (7). This
uptake is facilitated by FFA transporter CD36 abundantly
present in muscle, adipose tissue, and the capillary endothe-
lium. Insulin and muscle contractions facilitate FFA uptake
by increasing CD36 expression (8). The postprandial release
of insulin is one of the most important regulatory mech-
anisms for FFA metabolism, uptake, and storage. Insulin
effectively inhibits hormone-sensitive lipase, which is the
key enzyme for hydrolysis of intracellular lipids. HDL pro-
motes cholesterol uptake from peripheral tissues and arteri-
al walls, which returns it to the liver.

Obesity-related typical dyslipidaemia consists of increased
triglycerides, LDL-C, along with decreased HDL-C (5).
Insulin resistance has a potential impact on the metabo-
lism of TG-rich lipoproteins and FFA. Obesity condition
impairs lipolysis of TG-rich lipoproteins by reducing the
generation of LPL in adipose tissue and LPL activity in skel-
etal muscle. The development of a high LDL level in obe-
sity is mainly due to increased TG concentrations, which
have an increased affinity for arterial proteoglycans result-
ing in enhanced subendothelial lipoprotein retention (9).
Increased postprandial lipemia leads to elevated FFA levels
resulting in detachment of LPL from its endothelial surface
(10). LDL receptor expression is reduced, and LDL becomes
more susceptible to oxidation, causing the generation of
oxidative stress, atherosclerosis, activation of leukocytes,
and production of cytokines (11). HDL metabolism is also
profoundly affected by obesity due to increased VLDL cou-
pled with impaired lipolysis. Ultimately lower levels of HDL
impair reversed cholesterol transport (12).
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COEXISTENCE of DIABETES and OBESITY

Diabetes mellitus is a chronic lifestyle disorder caused by
low insulin activity due to either the progressive inability of
the pancreatic p-Langerhans islet cells to produce insulin or
defective insulin uptake by the peripheral tissue. Peripheral
insulin resistance is the most prominent pathology of type
2 diabetes in combination with low insulin production by
pancreatic B-cells. Insulin is an anabolic hormone released
by the pancreas necessary for the regulation of carbohy-
drates and fat metabolism. It has many functions and acts
by inhibiting enzymes like hormone-sensitive lipase (HSL),
and adipose triglyceride lipase (ATGL)(13). Thus, dyslipi-
daemia and obesity are directly related to the development
of type 2 diabetes. Prevalence of both central and peripheral
obesity poses a higher risk of developing diabetes. Adipo-
cytokines like adiponectin, leptin, tumor necrosis factor,
interlukin-6, resistin play an important role in adipose tis-
sue physiology and are linked to obesity, insulin resistance,
and B-cell dysfunction (14). Insulin resistance elevates FFAs
in the plasma, decreases glucose transport into the muscle
cells, increases fat breakdown, subsequently leads to elevat-
ed hepatic glucose production.

Obesity is defined not by the body weight alone as it is a
state of developing excess adipose tissue mass. Thus, hav-
ing a high percentage of body fat distributed predominantly
in the abdominal region is also termed obese (15). Body fat

distribution is another critical factor in determining insu-
lin sensitivity. Individuals with peripheral fat distribution
have more insulin sensitivity than those having more cen-
tral (abdomen and chest) fat distribution. Adipose tissue
affects metabolism by secreting hormones, glycerol, leptin,
cytokines, adiponectin, pro-inflammatory substances, and
non-esterified fatty acids (NEFAs). In obese individuals,
the secretion of these substances is increased (16). In the
case of abdominal adiposity, adipose tissue releases higher
amounts of NEFAs, glycerol, hormones, pro-inflammatory
cytokines contributing to insulin resistance (17).

Increased release of NEFAs is observed in both type 2 dia-
betes and obesity and is associated with insulin resistance
in both conditions (18). Intra-abdominal fat is more lipo-
lytic than subcutaneous fat and does not respond efficiently
to the antilipolytic action of insulin, causing insulin resis-
tance and, thus, diabetes (19). Increased lipid concentration
significantly influences haemoglobin glycation with high
cardiovascular disease risk, possibly due to increased insu-
lin resistance. Hyperglycaemia promotes LDL glycation in
obese type 2 diabetic persons. An increase in glycosylated
haemoglobin (HbAIc) in type 2 diabetes is associated with
poor insulin sensitivity and high lipid parameters (20).
Interrelationship of dyslipidaemia, diabetes, and hypothy-
roidism with obesity has been schematically compiled in
Figure 1.
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CORRELATION of HORMONAL IMBALANCE WITH
OBESITY

The endocrine hormonal system secretes hormones directly
into the bloodstream, which works in fine tune with the ner-
vous and immune systems. Excessive or insufficient release
of hormones can lead to obesity and vice versa. Hormones
like leptin, insulin, sex hormones, and growth hormones
influence appetite, metabolism, and body fat distribution.

HORMONES of ADIPOSE TISSUE

Adipose tissue has many other important functions medi-
ated through hormones termed adipocytokines synthesized
and released by adipocytes, along with side energy storage.
Adipocytokines act on the endocrine, paracrine, and auto-
crine course of action. The following are a few crucial adipo-
cytokines secreted from white fat.

Leptin

Leptin produced by adipocytes or fat cells is the most pow-
erful appetite-suppressing hormone and reduces the urge
to eat by binding presynaptic GABAergic neurons (gamma
amino butyric acid) of the hypothalamus. Leptin also con-
trols body fat stores. Blood leptin levels decline during fast-
ing, low-calorie dieting, low protein diet, or uncontrolled
type 1 diabetes stimulating hunger. Serum concentrations
of leptin increase in proportion with adiposity (21). But in
the case of obese individuals, leptin resistance develops de-
creased levels of circulating soluble leptin receptors (SLR).
High leptin levels with low SLR make obese individuals
resistant to leptin (22). Leptin receptors are present in the
liver, skeletal muscles, pancreatic beta cells, and adipose tis-
sue implicating its endocrine, autocrine, and paracrine roles
in energy regulation. Leptin signaling mediates important
effects on glucose and lipid metabolism as an insulin-sensi-
tizer (23). Leptin plays a significant role in the physiological
regulation of neuroendocrine axes, i.e., hypothalamic-pi-
tuitary-gonadal, -thyroid, -growth hormone, and -adrenal
axes (24).

Adiponectin

Adiponectin is a crucial adipocytokine influencing insulin
sensitivity and atherogenesis. Adiponectin binds to AdipoR1
and AdipoR2 receptors, leading to activation of adenosine
monophosphate dependent kinase and PPAR-a (Peroxi-
some proliferator-activated receptor) signaling pathways
(25). Lower adiponectin levels are observed in obesity as-
sociated with insulin resistance, dyslipidaemia, and athero-
sclerosis in humans (26). In contrast to leptin, adiponectin
is reduced in obesity and increased in response to fasting. In
parallel with weight loss, plasma adiponectin level increases
significantly, improving insulin sensitivity (27).
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Omentin

Visceral adipose tissue produces another adipokine called
omentin that exerts insulin-sensitizing actions. Its expres-
sion is reduced in type 2 diabetes, insulin resistance, obesity,
increased waist circumference, high triglycerides, and leptin
levels (28).

GROWTH HORMONE

Growth hormone (GH) secreted by the pituitary gland
mediates effects through Insulin like Growth Factor-1 (IGF-
1) produced mostly by the liver. GH and IGF-1 together
influence lipids, protein, and glucose metabolism by inhib-
iting fat accumulation, promoting protein accretion, alter-
ing energy expenditure, and body fat/muscle composition.
Normally, a postprandial increase in insulin suppresses GH
secretion to promote glycogenesis and adipogenesis. GH
secretion is modulated by the hypothalamic GH releasing
hormone (GHRH) that follows a pulsatile pattern influ-
enced by age, sex, sleep, food, physical activity, and body
weight. Decreased GH and increased GHBP levels are typi-
cally observed in obesity (29).

Adrenal hormones

Dysregulation of the hypothalamic pituitary axis (HPA) in
the form of ‘functional hypercortisolism’ could potential-
ly cause abdominal obesity along with different metabolic
consequences (30). About 90% of the adrenal gland hor-
mone cortisol mainly binds to Cortisol-Binding Globulin
(CGB or transcortin). The free or unbound 10% of circu-
lating cortisol is bioactive. Usually, serum concentrations of
cortisol are normal in obesity due to cortisol’s local produc-
tion in the fat tissue. Adipose tissue has 11 Beta-hydroxys-
teroid dehydrogenase-1 (11HSD1) enzymes, which convert
cortisone (inactive corticoid) to cortisol (active corticoid).
High-normal Adrenocorticotropic hormone (ACTH) and
cortisol levels in obesity is associated with cardiovascular
risk factors, insulin resistance, and dyslipidaemia (31).

High cortisol in obesity is derived from cortisone due to
increased activity of 11HSD1 and increased visceral fat
mass. Visceral fat cells populate higher numbers of gluco-
corticoid receptors and mineralocorticoid receptors. Min-
eralocorticoid receptor activation mediates inflammation
and dysregulation of adipokines, causing insulin resistance
and the development of metabolic disorder (32).

Sex hormones

Sex hormone levels are altered in obesity and influencing the
expression of different obesity phenotypes. There is a strong
relationship between obesity and androgen levels, sex hor-
mone-binding globulin (SHBG), and gonadotropins. Most
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circulating testosterone and estrogen bind to transport pro-
teins SHBG and albumin has only about 2% off in the un-
bound or free bioactive form. SHGB increases and bioactive
testosterone decreases with aging.

Androgens

Testosterone deficiency induces adiposity in men and,
which further can induce hypogonadism. Obesity in men
is also associated with SHBG levels due to decreased testos-
terone levels (33). Male obesity has been associated mostly
with secondary hypogonadism (hypogonadotropic) related
to obstructive sleep apnoea, type 2 diabetes, hypertension,
and increased body fat mass (34,35).

It is reported that long-term obesity can lower testoster-
one-producing Leydig cells and promote the destruction
of existing ones. Hypogonadism can itself worsen obesity
and promote increased fat mass, which in turn may exacer-
bate the hypogonadal state like a vicious cycle of ‘hypogo-
nadal-obesity cycle’. Low testosterone levels lead to muscle
mass reduction and an increased adipose tissue in abdomi-
nal depots, which further increases the preferential deposi-
tion of fat in the abdomen region (36).

Sex steroid level abnormalities in premenopausal and post-
menopausal women cause an increase in body weight and
fat tissue. Obese women have higher levels of testosterone
and lower androstenedione and SHBG levels (37). Though
genetic factors control the timing of menarche, age at men-
arche in females has been declining since the last 30 years,
particularly due to changes in nutritional status (38). The
risk of developing obesity is higher with earlier menarche
and comorbidities in adult life, such as breast cancer, car-
diovascular disease, cerebrovascular disease, and type 2 dia-
betes (39).

Leptin receptors are predominamtly expressed in the human
ovaries and testes, indicating their regulatory role. Evidence
supports that leptin is a mediator of infertility at the level
of the ovary in obese women. Exposure of human granulo-
sa-lutein cells to increasing concentrations of leptin caused
a moderate but consistent decrease of E2 concentrations,
leptin is able to suppress LH-induced estradiol production
by human granulosa lutein cells (40). Polycystic ovarian
syndrome (PCOS) is a condition associated with elevated
androgen levels and infertility in women. Obese women
with PCOS were found to have higher leptin and lower SLR
level (41). Obesity was also reported to lower intra testicular
testosterone levels in men via leptin.

Estrogens

Estrogens play an important role in females controlling body
weight, fat distribution, energy expenditure, and metabo-

lism. Gonadotropins releasing hormones from the pituitary
gland regulates ovarian estrogens synthesis in premeno-
pausal women. In post-menopausal women and men, estro-
gens are produced in the adipocytes in proportion to the
total body adiposity (42). Metabolic effects of estrogens are
mediated through the estrogen receptor, whereas gynaeco-
logic actions are exerted through estrogen receptor p. Estro-
gens act as an insulin sensitizer in skeletal muscle, liver,
and adipocytes, positively affecting glucose homeostasis
(43). Estrogen deficiency promotes metabolic dysfunction,
which lately predisposes to obesity, metabolic syndrome,
and type 2 diabetes. On the contrary, obesity is associated
with elevated estrogen levels due to increased production in
adipocytes (44), giving rise to risk factors for breast cancer
development and cardiovascular disease. Figure 2 explains
correlation of hormonal imbalance with obesity.

LINKAGE of HYPOTHYROIDISM WITH OBESITY

Thyroid hormones, Tetraiodothyronine (T,) and Triiodo-
thyronine (T,) regulate basal metabolism, thermogenesis
and play an important role in lipid and glucose metabolism
and fat oxidation. Thyroid dysfunction is associated with
body weight and composition changes, body temperature,
energy expenditure, food intake, glucose, and lipids metab-
olism. T, and T, circulate bound to Thyroxine Binding
Globulin (TBG) with less than 1%, unbound, and biologi-
cally active. Hypothyroidism has a well-established link to
weight gain and decreased metabolic rate having a direct
association with thyroid stimulating hormone (TSH) serum
level and BMI. Fat accumulation increases in parallel with
an increase in serum TSH and free T, levels independent of
insulin sensitivity and other metabolic parameters.

Free T, to T, ratio has a positive association with BMI
and waist circumference (45). Body mass index is directly
correlated to thyroid volume and the incidence of thyroid
nodules. Thyroid Receptor a mediates effects of T, in bone,
skeletal muscle, brain, and heart, whereas Thyroid Recep-
tor P regulates TSH secretion and the metabolic effects of
T, in the liver (46). Being overweight or obese is the fifth
most vulnerable risk of death. Most of the threat comes
from thyroid hormone dysfunction and the increased risk
of cancer associated with obesity. Thyroid dysfunction-re-
lated obesity impacts the body related to low back pain,
knee pain, osteoarthritis, depression, and anxiety (47).

MANAGEMENT of OBESITY THROUGH NATURAL
DIETARY INTERVENTION

According to WHO, obesity is growing like an epidemic,
and if immediate action is not taken, millions of people will
suffer from weight-related severe disorders (48). Central
body fat distribution has an essential effect on metabolic
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Figure 2: Correlation of hormonal imbalance with obesity.

and heart risk factors. Increased visceral fat accumulation
is a risk factor for coronary artery disease, dyslipidaemia,
hypertension, stroke, and type 2 diabetes. The quantity of
fat ingested and total calories are the two most important
dietary factors inducing obesity and lipidemia. High LDL
cholesterol level is the single most strong predictor of
cardiac disease risk in women below 60 years. An increase
in blood total cholesterol, VLDL, and triglycerides have
also been observed postmenopause (49). Nowadays, people
do less physical work, and their diet mostly includes more
carbohydrates and fat, contributing to obesity. Some coun-
tries have meager obesity rates, in Japan obesity rate is 3.7%,
the diabetes rate is 7.6%, and in American obesity rate is
about 30%. The people of Japan and other Asian countries
have less tendency to get fat because they have less storage
space for fat and have the habit of taking a low calorie and
low carbohydrate diet. The average working western popu-
lation mostly consumes high-fat, high-sugar, high-salt,
energy-dense, and micronutrient-poor foods, which tend to
be lower in cost but obviously have lower nutrient quality.

Obesity-related dyslipidaemia can be treated following life-
style changes, including weight loss, physical exercise, and
a healthy diet. Lifestyle changes synergistically improve
insulin resistance and dyslipidaemia (50). Physical exercise
is reported to increase the LPL and hepatic lipase activity,
which stimulates triglycerides lipolysis, decreasing serum
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LDL, and triglyceride levels (51). Exercise alone is usually
not sufficient to induce significant weight loss, but it can
facilitate significant weight loss and maintain weight (52).
Diet intervention weight loss has a direct effect on the serum
lipid profile. The type of dietary fat also affects postprandial
lipemia (53). A decrease in LDL is more pronounced with a
low-fat diet, whereas the increase in HDL and the decrease
in triglycerides is greater with the high-fat diet (54). Low
carbohydrate diet decreases triglycerides to a greater extent
compared to the low-fat diet, which is more effective in
lowering LDL levels, whereas both increase HDL (55).
Diet having high protein and less carbohydrate can help to
improve metabolism and hormonal imbalance (56). A high
protein vs. low protein diet has a similar weight loss profile
with no differences in LDL or HDL levels, but the high
protein diet results in a much greater decrease in triglyceride
levels (57). Diet high in soluble fibers can lower LDL levels.
Decreased intake of saturated and trans fats along with high
soluble fiber favourably decreases LDL levels. The glycaemic
index of foods is a marker for glucose’s rapid absorption
and appearance in the blood during meal consumption.
High glycemic index foods (sugary food, potato, white rice,
and bread) results in greater glucose and insulin excursions,
causing blood sugar level to rise and fall quickly. Low glyce-
mic index foods like whole grains, fruit, vegetables, beans,
and lentils help feel fuller for a longer controlling appetite
and are useful for weight loss.
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Nutraceuticals are known as functional foods with higher
nutritional value. Substances isolated from whole food,
such as isolated nutrients, processed food, and dietary
supplements, are considered nutraceuticals. Administration
of nutraceuticals helps in the management of obesity and
protects from oxidative stress and inflammation (58). There
is an increase in demand for nutraceutical foods, dietary
supplements, and pharmaceuticals containing peptides. It
has also been found that intake of nutraceuticals products,
physical activity, and high dietary fiber intake is very useful
for controlling obesity, smoking, and increased dietary
fat intake (59). A variety of products from fish is utilized
as medicinal products in edibles collectively called Fish
by-products (head, skin, scales, and whole body). The use
of these by-products, which are rich in protein (collagen,
chitin), lipids, and amino acids, minimizes the problem in
metabolic disorder as if used as a crude supplement (60).
Bioactive peptides are well recognized for their possible role
in reducing cardiovascular risk, inflammatory diseases, and
metabolic changes (61). The fish meal also provides vita-
mins, minerals, and other growth factors, contributing to
productivity and higher yields. Despite the physicochemi-
cal characterization challenges associated with fish proteins,
their nutritional value and functional properties give poten-
tial opportunities to be used as food and medicinal products
(62). Nutraceuticals comprising herbal actives are rapidly
growing across the global market. Animal products as
nutraceuticals have not gained much importance, while this
can be a significant segment catering to the highly evolving
global market. This also reiterates the need for standardiza-
tion for ensuring the efficacy, stability, and overall quality
of products.

CONCLUSION

This article emphasizes the deleterious role of different relat-
ed disorders and abnormalities in inducing obesity. People
with obesity generally have an unhealthy lifestyle and eats a
lot of carbohydrate and fat-rich products with comparative-
ly less protein in diet. This review focused on complications
of obesity-related thyroid disorder, hormonal imbalance,
and dyslipidaemia. Dyslipidaemia related to obesity is char-
acterized by higher serum levels of triglycerides and low
density lipoproteins. Insulin inflicts its anti-obesity effect by
inhibiting hormone-sensitive lipase, the key enzyme caus-
ing hydrolysis of intracellular lipids. Dyslipidaemia and
obesity are directly correlated to type 2 diabetes as the prev-
alence of obesity pose a higher risk of developing diabetes.
This is further related to insulin resistance, which elevates
plasma fatty acid levels and decreases glucose transport into
the muscle cells leading to elevated liver glucose production.
Obesity is defined not alone by body weight, and abdominal
adiposity is also a significant risk factor for being obese.

Disproportionate body fat distribution is a critical factor
contributing to insulin resistance. As commonly observed,
increased level of HbAlc depicts poor insulin sensitivity
and high lipid levels in diabetic patients. Combined effect
of leptin, insulin, sex hormones, and growth hormones
influence our appetite, metabolism, and body fat distribu-
tion. Leptin is produced by fat cells, which in turn controls
body fat stores. Serum concentrations of leptin increase in
proportion with adiposity, whereas in contrast, adiponec-
tin is reduced in obesity. High ACTH and cortisol levels are
associated with obesity. Long-term obesity causes hypo-
gonadism that further worsens obesity, and promotes fat
deposition. Leptin receptors are found in ovaries and testes,
which is a mediator of infertility in obese women. Estrogens
play an important role in controlling female body weight,
fat distribution, and metabolism. Thyroid hormones, T, and
T, regulate basal metabolic rate and thermogenesis regulat-
ing lipid and glucose metabolism. Hypothyroidism has a
well established link with decreased metabolism and weight
gain. Thyroid hormone dysfunction imposes an increased
risk of obesity. Obesity in adult life has direct correlation
with higher risk of breast cancer, cardiovascular disease,
cerebrovascular disease, and type 2 diabetes.

Obesity and associated disorders can be prevented naturally
by the regular consumption of nutraceuticals. Several epi-
demiological studies have confirmed that the consumption
of functional foods/nutraceuticals could considerably lower
the risk of various chronic diseases associated with obesity.
The nutraceuticals discussed in this article are common-
ly consumed as a staple diet by many ethnic populations.
Nutraceutical products contain minerals, vitamins, fibers
and are also rich in protein content. Vitamins and antioxi-
dantslevels are found to be lower in obese persons compared
to the non-obese, which is responsible for the development
of inflammation diseases in obese individuals. Research has
found that Nutraceuticals can modulate adipocyte cells’
activity and other related aspects of pathogenic obesity
though the ability to weight loss is variable. Nutraceuticals
like natural fibers and fish protein have a greater potential to
reverse weight gain and obesity-related comorbidities. This
field still requires greater research efforts especially utilizing
well-designed study protocol in animal models.

In the present day, the world’s need for weight manage-
ment emphasizes the importance of healthy eating patterns,
including a variety of nutrient and protein-dense food in a
regular diet. A diet containing higher amount of fiber and
protein-rich foods can help enhance satiety, improve health,
and help decrease body weight. The inclusion of nutraceuti-
cals in a regular diet will enable common people to be able
to control obesity along with a significant decrease in the
burden on the countries health system. This will, in turn,
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help to achieve a physically, socially, and psychologically
better population of citizens. Further research should focus
on the cellular level effect of fibers and fish proteins on adi-
pocyte expansion, adipogenesis inhibition, and adipocyte
apoptosis promotion.
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Tip 1 Diyabetli Cocuk ve Adélesanlarin Insiilin Pompa Yonetiminde
Sorunlar ve Coziim Onerileri

Giinay DEMIR' ®, Emine CUBUKCU? © 4, Nurdan AKCAY DIDISEN® ®

'Ege Universitesi Tip Fakiiltesi, Cocuk Saghg1 ve Hastaliklar1 Anabilim Dali, Pediatrik Endokrinoloji ve Diyabet Bilim Dali, Izmir, Tiirkiye
?Hatay Mustafa Kemal Universitesi Saghk Uygulama ve Aragtirma Hastanesi, Hatay, Tiirkiye
3Ege Universitesi Hemsirelik Fakiiltesi, Cocuk Sagligi ve Hastaliklart Hemsireligi Anabilim Daly, Izmir, Tiirkiye

Bu makaleye yapilacak atif: Demir G ve ark. Tip 1 diyabetli gocuk ve ad6lesanlarin insiilin pompa yonetiminde sorunlar ve ¢oziim 6nerileri. Turk ] Diab Obes 2022;2: 187-194.

oz
Tip 1 Diyabet, diyabetli cocuk ve ebeveynlerinin tani anindan itibaren yagsam boyunca siirdiirmeleri gereken tekrarli egitim, 6zen ve
yakin takip ile yonetebilecekleri bir siiretir. Tip 1 diyabet yonetim bilesenlerini insiilin tedavisi, saglikli beslenme, fiziksel aktivite,
kendi kendine izlem, multidisipliner yakin takip ve hemsirelik yaklasimi olusturur. Bu bilesenlerin merkezinde insiilin tedavisi yer
almaktadir. Diyabet teknolojilerinin gelisimi ile diyabetli cocuk ve ebeveynlerinin yasamina siirekli insiilin gonderimini otomatik olarak
yapan elektromekanik bir pompa girmistir. Bu derleme makalesinde kiiresel anlamda kullanimi oldukga yayginlasan insiilin infiizyon
pompasinin avantaj ve dezavantajlari literatiir 11g1nda detayli bir bigimde ele alinmugtir.

Anahtar Sozciikler: Tip 1 diyabetes mellitus, Insiilin infiizyon pompasi, Cocuk, Adélesan

Problems in Insulin Pump Management and Suggestions for Solutions in
Children and Adolescents with Type 1 Diabetes

ABSTRACT

Type 1 diabetes is a process that children with diabetes and their parents can manage through repetitive training, care and close monitoring
that they need to continue throughout their lives at the time of diagnosis. Type 1 forms diabetes management components into insulin
treatment, healthy nutrition, physical activity, self-monitoring, multidisciplinary close-up and nursing approach. Insulintherapy is
central to these components. With the development of diabetes technologies, an electromechanical pump entered the lives of the diabetic
child and his or her parents, who automatically sends insulin continuously.In this compilation article, the advantages and disadvantages
of the insulin infusion pump, which has become widely used globally, have been discussed in detail in the literature.
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Tip 1 Diabetes Mellitus (TIPIDM) pankreas beta hiicrele-
rinin yikimi sonucu, insiilin saliniminda eksiklik ve yiiksek
kan sekeri ile sonuclanan, bakim ve yonetimi dikkat ve 6zen
gerektiren kronik bir hastaliktir (1). Tip 1 Diabetes Mellitus
insidansi, genetik etkenlerin rol oynadig1 gevresel faktor-
lerin etkisi nedeniyle diinya ¢apinda degismektedir. Tip 1
diyabet, Uluslararas1 Diyabet Federasyonu (IDF) Diabetes
Atlas 10. Baskisina gore, diinya ¢apinda 1,2 milyondan faz-
la 20 yagin altindaki ¢ocuk ve adolesan: etkilemektedir (2).
Ulkemizde 2013 yilinda yapilan tek calisma verilerine gore
18 yas alt1 ocuklarda TIP1DM prevalanst, 10.8/100.000/y1l
olarak bildirilmis ve insidansin yillar igerisinde artig goster-
digi sonucuna ulagilmistir (3,4). Tip 1 Diyabet, bakim ve te-
davisinde etkili yonetim diyabete bagli gelisebilecek komp-
likasyonlar1 geciktirilebilmekte ve hatta 6nleyebilmektedir.
Tedavi ve bakimdaki amag, glisemik kontrolii saglamak
diyabetin akut ve kronik komplikasyonlarini azaltmak ve
yasam kalitesini artirmaktir (5-7).

Insiilin Infiizyon Pompa Tedavisinin Tanimi ve Onemi

Tip 1 diyabet yonetim bilesenlerini; insiilin tedavisi, saglikli
beslenme, fiziksel aktivite, kendi kendine izlem, multidisip-
liner yakin takip ve hemsirelik yaklagimi olusturur (8, 9).
Bu bilesenlerin merkezinde insiilin tedavisi yer almaktadr.
Giintimiizde teknolojinin de gelisimi ile insiilin uygulama-
larinda farkli arag ve yontemlerden yararlanilmaktadir. In-
stlin infiizyon pompa tedavisi giiniimiizde diyabet teknolo-
jileri arasinda kullanilan araglardan biridir.

Insiilin infiizyon pompasi (1IP), taginabilir elektromekanik
pompa araciligiyla, deri altina belirlenmis hizlarda siirekli
insiilin infiize eder ve bu 6zelligi sayesinde periyodik enjek-
siyon ihtiyacinin yerini alir. Yemek zamanlarinda yemekle-
re uyan insiilin, kullanicinin girdigi kan sekeri ve besin bil-
gileri ile algoritma tarafindan hesaplanip, verilebilmektedir
(9, 10). Sistem daha az enjeksiyonla daha hassas ve esnek
instilin dozlamasina izin verir. Ayrica insiilin pompalari,
kiigiik yas grubundaki ¢ocuklarda 6ngoriilemeyen yeme
aligkanhiklarinin ve diisiik instilin gereksinimlerinin yone-
tilmesinde bircok avantaj sunar (11-13). Siirekli glukoz 6l-
¢lim sistemi (SGOS) ile kullanilir ise 24 saat glikoz izlemi,
kan sekeri diismesi ya da yiikselmesi durumunda alarm ve
insiilin infiizyonunu durdurma 6zellikleri eklenir (14).

Rehberler hedeflenen glisemik kontroliin saglanmasinda
stirekli subkutan insiilin infiizyonu pompa tedavisinin Tip 1
diyabetli genglerde giivenli ve etkili bir sekilde kullanilabilir
oldugunu B kanit diizeyinde desteklemektedir. Bes yas alt1
Tip 1 diyabetli cocuklarda onerilen insiilin tedavi yontemi,
stirekli subkutan insiilin inflizyonudur (15). Son on yilda
TiplDM’in yénetiminde IIP ve SGOS gibi diyabet tekno-
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lojilerinin kullanimi, siki kan gekeri izlemi olanag: sundu-
gundan kiiresel olarak artig gostermigtir (16-18). Ornegin
ABD’de, Kuzey tilkelerinde, Almanya veya Avusturya’da 15
yasindan kiigiik hastalarin ¢ogu insiilin pompasi tedavisini
(IPT) kullanmaktadir (16).

Tip 1 Diyabetli gocuklarin diyabet yonetiminde IIP ve
SGOS gibi diyabet teknolojilerinin kullanimi, HbA1lc ve ya-
sam kalitesinin artmasi hem diyabetik ketoasidoz hem de
siddetli hipoglisemi oranlarinin azalmasiyla iliskilidir (19,
20). Insiilin pompa tedavisinin daha iyi glisemik kontrol,
daha az akut komplikasyon ve daha diisiik kardiyovaskiiler
mortalite ile iligkili oldugu bilinmektedir. Diyabet ekipleri
artan kanitlarla uyumlu olarak IPT’ sini enjeksiyon tedavisi-
ne kiyasla, gtivenli ve etkili olarak degerlendirir (16, 21, 22).

Insiilin Pompalarinin Kullanimina iligkin Siire¢
Yonetimi

Tekrarlayan siddetli hipoglisemi durumlari, kan sekeri sevi-
yelerinde genis dalgalanmalar, yetersiz diyabet kontroli, iyi
metabolik kontrole ragmen yasamini tehlikeye atan insii-
lin rejimi yiirtitenler ve mikro, makrovaskiiler komplikas-
yon riskleri yiiksek olan diyabetlilerde [PT’ sinin kullanim1
onerilmektedir. Ayrica igne fobisi olan veya ketoza egilimli
olan ¢ocuklarin, belirgin safak fenomonisi olan ¢ocuk ve er-
genlerde de IIP kullaniminin yararl olacag: bildirilmistir.
Insiilin pompa tedavisinde iyi glisemik kontrol igin diger
diyabet tedavi modellerinde oldugu gibi motivasyon énem-
lidir. Motive olmayan, evde diizenli kan sekeri 6l¢meyen ve
dengesiz ruhsal yapisi olan kisilerin [IP kullanmasi éneril-
memektedir (15, 20).

Insiilin pompa tedavisinin enjeksiyon tedavisine kiyasla
daha iyi glisemik kontrol (12, 23-25), daha az akut komp-
likasyon (12, 23, 25), daha iyi yasam kalitesi (12), daha iyi
psikososyal faydalar (23, 24) ve daha iyi hasta memnuniyeti
ile iligkili olduguna dair arastirmalarda mevcuttur.

Yapilan galismalar1 inceledigimizde, IPT ile siddetli hipog-
lisemi olaylarinin azaldig1 goriilmustiir (16, 22, 26-29). Ay-
rica yagami tehdit eden 6nemli akut komplikasyonlardan
biri olan diyabetik ketosiadoz oranlarinin IPT ile azaldigin1
gosteren ¢aligmalarinin sayisi oldukga fazladir (16, 21, 22).
Insiilin pompa tedavisi ile ketoasidoz oranlarinin arttigini
gosteren bir caligmaya rastlansa da ¢alismada ketoasidoz
oranlarinin 6nlenmesinin egitimle iligkili oldugu ve 6zel-
likle pompa tedavisi alan diyabetlilerde egitimin 6nemli
olduguna vurgu yapilmus, etkili egitimle bu artisa engel olu-
nabilecegi bildirilmistir (29). Diyabet yonetiminde iyi meta-
bolik kontrol parametrelerinden biri olan HbAlc degerini
arastiran ¢alismalar pompa tedavisi ile metabolik kontroliin
iyilestigini ve HbAlc degerinin azaldigini gostermistir (21,
29, 30). Ulkemizde yapilan bir ¢alismada 59 TIP1DM’li okul
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oncesi ve preadolesan donem c¢ocuklarin insiilin pompa te-
davisi ile HbAlc degerleri anlamli ve kalict olarak azalmig
daha diisiik bazal insiilin ihtiyaci ile daha iyi bir diyabet
kontrolii saglandigi sonucuna ulagilmustir. Insiilin pompa
tedavisi diyabetik ketoasidoz ve siddetli hipoglisemi oran-
larin diigiirerek hastanede gegirilen giin sayisinda azalma
saglamustir (16).

Insiilin pompa tedavisinin 6nemli psikososyal faydalar1 da
caligmalarla desteklenmistir. Glisemik kontroldeki gelis-
melerin yani sira, subkutan insiilin infiizyonunun diyabetli
gocuklarin ve ergenlerin yani sira ebeveynlerinin yasam ka-
litesini de iyilestirdigi goriilmistiir (31-33).

6-16 yas araligindaki TIP1DM’ li gocuklarla yapilan bir ¢a-
lisma sonucunda, IPT” sinin ergenlik 6ncesi ¢ocuklarin diya-
bete 6zgii yasam kalitesini artirdig1 ve bakici yiikiinii azalt-
t1g1 gosterilmistir (18). 8-17 yas araligin da 700 TIPIDM’li
cocuk ve ergen ile yapilan farkli bir arastirmada ise instlin
pompa tedavisinin diyabetle ilgili semptomlar1 ve endiseyi
azaltti®1 sonucuna varilmistir (34). 68 TiplDM’li ¢ocuk ile
yapilan bir diger ¢aligmada ise pompa kullanan ¢ocuklarin
coklu doz tedavi alanlara gore semptom yonetiminin daha
iyi ve yasam kalitelerinin daha yiiksek oldugu sonucuna ula-
silmustir (35). TiplDM’ li ¢ocuk, geng eriskinler (3-25 ara-
sinda degisen 43 hasta) ve ebeveynleri ile yapilan bir baska
calismada da pompanin algilanan faydalar: arastirilmis ve
aragtirma sonuglarinda kullanicilar hipogliseminin 6nlen-
mesi (%88), hipoglisemi ile iligkili kayginin ortadan kalk-
mast (%83), diyabet kontroliiniin (%78) ve yasam kalitesi-
nin iyilestirilmesi (%78) ve diyabet bakiminin kolaylasmasi
gibi faydalardan soz edilmistir (36).

Insiilin Pompalarinin Kullanimina iliskin
Karsilagilabilecek Ozel Durumlar

Insiilin pompa tedavisinin avantajlarinin yani sira insiilin
kalem tedavisi ile kargilagtirildiginda daha yiiksek maliyet,
deri alt1 enfeksiyon riskinde artis, bir cihaza baglanmanin
zorlugu, insiilin uygulama bolge sorunlar: gibi sinirliliklar
da bulunmaktadir. Bu siirhiliklar pompa tedavisinin ba-
sarisini etkilemekte ve kullanimi konusunda bariyer olus-
turmaktadir. Diyabette cihaz kullaniminin éntindeki ba-
riyerleri inceleyen bir ¢alismada 411 adélesanin en yaygin
bildirdigi engel, maliyet/sigortayla ilgili endiselerdir. Ayrica
galismada cihazi takma zorlugu (%38), viicuda bagli olma-
sindan hoslanmama (%33) ve cilt ile ilgili sorunlar (%58,6)
yasadiklar1 da rapor edilmistir (37). Insiilin pompa tedavi-
sinde yasanan cilt problemleri ile ilgili yapilmis ¢calismalar;
yiiksek oranda kanama, morarma, eritem, skar dokusu, ka-
sint1, egzema ve lipohipertpofi gibi problemlerin oldugunu
gostermistir (36, 38-43). Cilt sorunlar hastalar i¢in zordur
ve hastalik yiikiinii arttirir (42). Insiilin pompa tedavisine

baslamadan 6nce hasta egitimi bu komplikasyonlardan
kacinmak icin son derece 6nemlidir (44). Modern insiilin
pompalarinda bile, pompa arizasi, insiilin infiizyon setin-
de tikanma kirilma, yerinden ¢ikma, biikiilme gibi sorun-
lar ve pompa arizasindan kaynaklanan problemler ile kar-
silasilmustir (45-48). Bu sorunlarin sonucu olarak insiilin
infiizyonun kesilmesiyle hiperglisemi ve ketoasidoz gelise-
bilirken mekanik sebepler veya kullanic1 hatasi nedeniyle
astr1 insiilin infiizyonu ardindan, ciddi hipoglisemi tablosu
gelisebilmektedir (49). Kullanicilar bu nedenle énemli ve
potansiyel olarak o6liimciil tehlikelere maruz kalabilmekte-
dirler (46). Bu sorunlarin 6nemini belirten bir caligmada 24
saat diyabet destek hizmeti verilen 405 telefon goriismesi-
nin; 45’inde advers olay meydana geldigi ve 27’sinin pompa
arizasi, 18’inin infiizyon seti/yer arizasi ve bu problemlerin
sonucunda da 16 hastanin hastaneye yatis ya da acil servise
basvuru yaptig1 rapor edilmistir (50). Setin cilt ylizeyinde
sabitlenmesinde kullanilan bant ve yapistiricilarin olustur-
dugu alerjik reaksiyonlar bazi ¢aligmalarda tedavi modelini
birakma nedeni olarak gésterilmistir (51). Ozellikle siirekli
glukoz 6lgiim sisteminin kullaniminda da yapigkan tahrisi
ve agirt duyarlilik belirtilmistir (52). Ayrica cilt tahrisi, ter-
leme ve aktivite ile siddetlenen zayif yapisma da bildirmistir
(53). Yapilan ¢alismalarda yanlis yapistirici kullanildiginda
cilt tahrisi sorunlarina yol agabilecegi acik¢a gosterilmistir.
Asir yapigskan ozelliklere sahip bantlarin secilmesi, ¢ikaril-
diginda ciltte yaralanmaya neden olabilir. Yapistiricilarin
yanlis uygulanmasi, 1slak/nemli cilde uygulanmasi, cildin
veya bariyerlerin kurumasina izin verilmemesi, asir1 yapis-
tiricr/baglayici madde kullanimi, tikayici pansumanlarin
¢ok uzun siire birakilmasi, killarin yapiskan pansumanlarin
altinda kesilmemesi, pansumanlarin ¢ok hizli veya yiiksek
bir agidan ¢ikarilmasi ve ayni bolgede tekrarlanan bantlama
tahris edici kontakt dermatite neden olabilecegi belirtilmek-
tedir (54, 55).

Insiilin Pompalarinin Kullanimi ve Egitim

Diyabet egitim hemgireleri, diyabetin temel egitim modiille-
rini, diyabetli gocuk, ergen ve ailesine tan1 anindan baglaya-
rak vermektedir. Yapilan egitim diyabetli ¢ocuk ve ailesinin
gereksinimlerine gore bireysellestirilerek sekil almaktadir.
Teknolojinin gelisimi ile egitim modiillerine eklenen tekno-
loji ve diyabet modiillerinin iceriginde kan sekeri 6l¢tim ya
da izlem yontemleri, insiilin uygulama yollar1 yer almakta-

dir.

Insiilin pompa tedavisine baglamadan énce Tip 1 diyabet-
li gocuk ve ailelerine bilgi vermek, ailenin segecegi pompa
tedavisini tercih etmesinde ve pompa tedavisinin 6niindeki
engelleri asmada yardimci olacag: bilinmektedir. Bir ciha-
za bagli kalma, bir bagka sistem tarafindan kontrol edilme,
sistemin yonetiminde zorluk yasama ve maddi ytikleri in-
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stlin pompa tedavisine gegiste aile ve cocugun yasadig1 en-
gellerdir. Diyabet egitim hemsiresi Tip 1 diyabetli cocuk ve
ailesi ile beraber onlara ayrilmis zaman ve ortamda pompa
tedavisinin tiim ayrintilarini cevaplamali ve insiilin pom-
past kullanmanin 6niindeki psikolojik engelleri asmalarina
yardimci olmalidir. Bunun igin 6ncelikle engellerin bireyler
tizerinde yagattig1 duygular kabul edilmelidir. Yeni bir te-
davi yonteminin se¢ciminde zorlanan ailelerin yasadig: psi-
kolojik zorluklar taninmali, kabul edilmeli ve duygularinin
anlagildig1 ve onaylandiklarini hissetmeleri saglanmalidir.
Oncelikle pompa tedavisi ile ilgili endiseleri tizerinde konu-
sup, bu konularda aile ile birlikte bireysel ¢6ztimler buluna-
bilir. Pompa tedavisine gegiste sorular1 olan Tip 1 diyabetli
cocuk ve aileleri i¢in, benzer endiseleri yasayan ve tedaviye
gectikten sonra bagaril bir sekilde instilin pompasi kullanan
akranlari ile goriismeleri bazi sorunlarini ¢6zmeye yardim-
c1 olabilir. Ayrica multidisipliner diyabet ekibi tarafindan
verilen egitim ve destegin varlig1 da anlatilmalidir. Pompa
kullanimi belki de insanlardan rahathikla saklayabildikleri
diyabet hastaliginin fiziksel olarak goriiniir olmasini sagla-
yacagini distinebilirler. Viicutlarina her zaman bir cihazin
bagli olmas: fikri onlar1 rahatsiz edebilir. Bu endiselerini
rahathikla ifade etmeleri saglanmali ve tiim gercekligiyle
bilgi verilmelidir. Baz: aileler insiilin yonetimindeki kont-
rolii pompaya birakmakta rahatsizlik hissedebilir. Diyabet
egitim hemsiresi tarafindan pompa ozellikleri anlatilirken
6n bilgi olarak hala kontroliin ailelerde oldugu, pompa kul-
lanimina dair tiim egitimler verildikten sonra, ailenin ken-
dini daha giivenli hissedecegi anlatilmalidir. Yeni déonemde
¢ikan pompalarin uzaktan izlem imkani aile ve ¢ocugun gii-
venli hissetmesi agisindan biiyiik bir gelismedir. Set degisim
zamanlaria dikkat edilmesi, set, rezervuar ve insiilinlerin
diizenli olarak siparis verilmesi konusunda bilgi verilme-
lidir. Bu diizen aile de diyabet yonetiminde ekstra bir yiik
olacagi konusunda endise yaratabilir. Bu endiseyi gidermek
i¢in cesitli hatirlatma yontemleri kullanilabilir.

Egitim modiillerine, teknolojik sistemlerden dolay1 ortaya
cikabilecek dermatolojik komplikasyonlar, mekanik prob-
lemler ve ¢6ziim onerileri kanit diizeyine gore eklenmeli-
dir. Siirekli glukoz l¢iim sistemlerinde ve IPT sirasinda cilt
tahrisi ve sensorii/vericiyi takili tutma zorluklar1 yasanabi-
lir. Bu sorunlar bazi hastalarda basarili sensor veya insiilin
pompa tedavisi kullanimini sinirlayabilir. Cilt yaralanmala-
ry; yiiksek sicaklik, nem, asir1 terleme, sensor veya set yapis-
tiricsy, sensoriin plastik veya nikel parcalari, destek bantlari
ve kontakt dermatit nedeniyle siddetlenebilir (51).

Asagida teknolojinin gelisimi ile literatiiriimiize girmis in-
stlin uygulama ve sensor yerlestirme bolgelerini korumak

i¢in diyabetli gocuk ve ailelere verilmesi gereken egitim 6ne-
rilerine yer verilmistir.
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Set ya da sensor yerlestirilmesi i¢in birden fazla yerin
onerilmesi kullanicinin yerlestirme yerlerini dondiirme-
sine olanak tanryacak, cildin iyilesmesi igin gereken sii-
reyi en iist diizeye ¢ikaracaktir (56). Insiilin pompa seti
uyku pozisyonu, spor/spor ekipmani, aktivite ve kiyafet
tercihleri, titkanma, ¢ikma ve kirilma gibi durumlar géz
oniinde bulundurularak stratejik olarak yonlendirilme-
lidir. Kola yerlestirilmisse, hortumun giysilerin altindan
gecirilebilmesi icin hortumun ¢ikis noktasi koltuk altina
dogru konumlandirilabilir, kalca tizerine yerlestirilmis-
se, kolay baglanti saglamak i¢in hortumun ¢ikis noktasi
yukar1 dogru konumlandirilabilir (57). Yatis pozisyo-
nuna gore yerlestirme, basinca bagl gelisen anlik sen-
sor kayiplarini da engelleyecektir. Uygulamadan 6nce
bolgenin uygunlugunu belirlemek i¢in cilt renk, doku,
onceki lezyonlar ve yara izi agisindan gorsel olarak in-
celenmelidir. Bilinen veya siiphelenilen alerjilerin yani
sira daha 6nceki herhangi bir kontakt dermatit &ykiisii
arastirilmalidir (54).

Insiilin pompa tedavisinde infiizyon setini takarken,
ciltte catlak ve tahris olan bolgelere infiizyon seti ya da
sensor yerlestirilmemelidir. Ayrica baska bir infiizyon
seti veya sensoriine yakinliktan kaginilmalidir. Daha
once kullanilan bélgelerin iyilesmesi i¢in en az 1 hafta
siire verilmelidir. Yerlestirmeye ¢alismadan o6nce cilt
uygun sekilde temizlenmeli ve tamamen kurumasi bek-
lenmelidir. Ayrica cilde antiperspirant siiriilerek terleme
hafifletilebilir. Insiilin infiizyon setleri yerlestirilirken
temizlige dikkat edilmemesi ve insiilin pompa tedavi-
sinde setlerin onerilenden daha uzun siireli kullanimi
mikrobiyal kolonizasyon ile iliskilidir ve sonug olarak,
genellikle Staphylococcus aureus ve Staphylococcus epi-
dermidis’in neden oldugu enfeksiyonlara ve apselere yol
acabilir (58). Bu nedenle infiizyon seti kateterinin steril
teknik ve iyi hijyen kullanilarak en az 3 giinde bir diizen-
li olarak degistirilmesiyle cilt enfeksiyonlar1 énlenebilir
(59). Egitimlerde 6zellikle bu konuya yer verilmelidir.

Baz1 sensor ve set kullanan ¢ocuk ve ergenlerde 6zellikle
cok sicak, nem, suya maruz kalma gibi durumlarda ya-
pistiricilar yeterli gelmeyebilir. Yapismanin artirilmast,
ozellikle kivrimli yiizeyler ve yiiksek aktivite seviyeleri
nedeniyle ¢ocuklar, yiiziiciiler, ytiksek nemli ortamlar-
da yasayan kisiler ve artan terleme ve hareket nedeniyle
sporcular i¢in 6nemlidir. Cesitli siv1 ya da kat1 yapisti-
ricilar veya tutucular kullanilabilir; ancak bu tiir kulla-
nimlar alerjik reaksiyon riskini artirabilir (37). Sensor ve
set uygulamadan 6nce bu bilgilendirmelerin de yapilma-
s1 Onerilir.

Ozellikle alerjik reaksiyonlara neden olan tibbi yapistiri-
cilardan, cilt bitiinligiint korumak i¢in ilk adim uygun
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degerlendirmenin yapilmasidir. Cilt, her yapistirict degi-
sikliginde hasar kanit1 i¢in rutin olarak degerlendirilme-
lidir. T1bbi yapistiriciya reaksiyon riskini en aza indir-
mek icin daha dnceden tibbi bir alerji/hassasiyet 6ykiisii
alinmalidir. Bir sonraki adim dnleyici tedbirler almaktir.
Cilt biitiinligt i¢in beslenme, nemlendirme ve topikal
cilt bakimi1 6nlemleri saglanmalidir. Yapistiriciyr strate-
jik olarak yerlestirmek, eklemlerden veya cilt hareketin-
den kaynaklanan bozulmalar1 azaltabilir. Yapigkanlar,
doku hasarini en aza indirgemek icin ¢ikarma maddeleri
ve teknikleri kullanarak dikkatli bir sekilde c¢ikarilma-
lidir. Yapistiricinin kenarr tirnakla gevsetilip, gerekirse
yag iceren iriinler kullanilabilir. “Geri katlama” teknigi
ile yapiskan yavasca, diistik aciyla, kendi tizerine katla-
narak ¢ikarilabilir. “Uzat ve gevset” teknigi ile gerdir-
meye devam etmek i¢in parmaklar pansumanin altinda
gezdirilirken bant filmler merkezden yatay olarak geri
katlama tekniginin tersine gerilerek ¢ikarilabilir (54).
Bandin altindaki cildi, ¢ikarildig: sirada yapiskana dogru
ovalamak i¢in yapigkan temizleme bezleri kullanilabilir.
Bu, derideki yapigkan: gevsetmeye ve ¢ikarma ile agriy1
azaltmaya yardimci olacaktir (37). Genel olarak, yapis-
kan bantlar yavas yavas ve diisiik enerji ile ¢ikarilarak ya-
ralanma riski azaltilmalidir. Diyabet egitim hemsireleri,
uzun vadeli cilt sagligini korumak i¢in “diisiik ve yavas”
uzaklastirmanin 6nemi konusunda ¢ocuk ve ebeveynle-
rini egitebilir.

o Cihaz ¢ikarildiktan sonra cilt nazikge temizlenmeli ve
mekanik yaralanma, agri, 6dem, eritem, sicaklik, stipii-
rasyon veya kontakt dermatit agisindan degerlendiril-
melidir. Cilt saglam ve rahatsiz edici degilse, cildi yatis-
tirmak ve korumak i¢in nemlendirici losyon uygulana-
bilir. Cilt saglam ancak tahris olmugsa, cilde ek iltihap
onleyici veya kaginti onleyici bilesikler uygulanabilir.
Tahris olmus; ancak agik¢a enfekte olmayan ciltte agr1
ve kagintiy1 gidermek icin doktor regetesi ile antimikro-
biyal ajanlar, topikal kortikosteroidler veya sivi antasit
ile tedavi verilebilir. Bununla birlikte, tahris olmus cilt
enfeksiyon gelisimi i¢in siklikla izlenmelidir (37).

o Diyabetli ¢ocuk ve ebeveynlerine ciltte olusacak agr
ve kagintinin artmasi, yayilan kizariklik, 1si, irin, piis-
til olusumu veya yanma hissi agisindan degerlendirme
yapabilmeleri icin egitim verilmelidir. Enfeksiyondan
stipheleniliyorsa, bireyler degerlendirme ve gerekirse
antibiyotik regetesi icin dermatoloji uzmanina yonlen-
dirilmelidir (37).

o Eger set ya da sensor uygulamasina kars: asir1 duyarlilik
reaksiyonlar1 ve tahris edici kontakt dermatit gelisiyor
ise riski en aza indirmek igin ¢esitli teknikler ve bariyer
ajanlar kullanilabilir (52, 53, 56). Sensor ¢ikarilirken de

cilt hasarina neden olabilir. Cikarma islemi sirasinda yag
iceren nemlendirici, yapistirict ve yagr uzaklastirmak
i¢in kapsamli cilt temizligi yapilmasi onerilir (37).

SONUGC

Tip 1 Diyabet yonetiminde ¢ocuk ve ailelerinin konu ile il-
gili egitilmesi, bilin¢lendirilmesi ve olasit komplikasyonlarin
ontine gecilmesi agisindan pompa kullanimin yayginlhigini
artirmaya yonelik tilkemizde kapsamli bilgilendirmelerin
yapilmasi 6nemlidir.

Mevcut kullanilan diyabet teknolojilerinin, uzun siireli cil-
de yapisan bilesenlerin mevcudiyeti nedeniyle bakim ve-
ren saglik calisanlarinin cilt biitiinliigiini saglamak, tedavi
basarisini artirmak igin gerekli egitim, girisim ve Onerilere
oncelik vermesi 6nemlidir. Diyabet egitim modiillerinde de
hastalarin karsilasabilecegi sorunlar ve ¢6ziim Onerileri de-
tayl1 olarak yer almalidir.

Tesekkiir

Yok.

Yazarlarin Makaleye Katki Beyani

Yazarlar esit katkilara sahiptir.

Cikar Catigmasi

Yazi ile ilgili yazarlarin ¢ikar catismasi yoktur.
Finansal Destek

Yazi ile ilgili bir finansal destek alinmamuigtir.
Etik Kurul Onay1

Derleme yazisi oldugundan etik kurul oluru gerekmemistir.
Hakemlik Siireci

Kor hakemlik siireci sonrasi yayinlanmaya uygun bulunmus ve
kabul edilmistir.
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Quality of Life and Factors Affecting it in Elderly Individuals with Type 2 Diabetes
Tip 2 Diyabeti Olan Yasl Bireylerde Yasam Kalitesi ve Etkileyen Faktorler
Nurcan AKGUL GUNDOGDU, Alime SELCUK TOSUN, Seyma BALCI

Type 2 Diabetes Changes the Response Dynamics in the Decision Making Mechanism
Tip 2 Diyabet Karar Mekanizmasinda Tepki Dinamigini Degistirir
Mehmet ALKANAT, Hafize OZDEMIR ALKANAT

Investigation of Diabetes Complication Risk Perception and Diabetes Self-Management Skills in Individuals with Diabetes
Diabetes Mellituslu Bireylerde Diyabet Komplikasyon Risk Algisinin ve Diyabet Oz Yénetim Becerilerinin Incelenmesi
Mehmet AYTEMUR, Bahar VARDAR INKAYA

The Evaluation of Plasma Vitamin E and Plasma Nitrite/Nitrate Anion Levels in Newly Diagnosed Type 2 Diabetes Mellitus Patients
Yeni Tani Almis Tip 2 Diabetes Mellitus Hastalarinda Plazma E Vitamini ve Plazma Nitrit/Nitrat Anyon Diizeylerinin Degerlendirilmesi
Ayse Ceylan HAMAMCIOGLU, Zehra SAFI OZ, Taner BAYRAKTAROGLU

Effects of Glargine u300 on Low-Density Lipoprotein (LDL), Triglyceride(T'G) and Blood Glucose Levels: Real-Life Outcomes
Glargine u300’iin Diisiik Yogunluklu Lipoprotein (LDL), Trigliserid (TG) ve Kan Sekeri Diizeyleri Uzerindeki Etkileri: Gercek Yasam Sonuglar:
Ahmet Toygar KALKAN, Bilge BASDOGAN, Ozge OZER, Fatma Belgin EFE, Medine Nur KEBAPCI, Aysen AKALIN, Géknur YORULMAZ

The Effect of Dexamethasone Implant on Retinal Nerve Fiber Layer and Optic Nerve Cup-to-Disk Ratio in Patients with Diabetic Macular Edema
Diyabetik Makula Odemli Hastalarda Deksametazon Implantinin Retina Sinir Lifi Tabakast ve Optik Sinir Cukurluk/Disk Orani Uzerine Etkisi
Numan KUCUK, Atilla ALPAY

The Effects of Fitness and EMS (Electromyostimulation) Training Techniques on Body Composition
Fitness ve EMS (Electromyostimulation) Antrenman Tekniklerinin Viicut Kompozisyonu Uzerine Etkileri
Geylan BOSTAN, Mustafa GUMUS

The Effect of Adolescents’ Sports Habit on Self-Perception, Self-Esteem and Quality of Life
Adolesanlarin Spor Yapma Aliskanlhiginin Benlik Algisi, Benlik Saygis: ve Yasam Kalitesine Etkisi
Nesrin SEN CELASIN, Hasret Yagmur SEVINC AKIN

Evaluation of Nutritional Consumption Frequency of and Investigation of the Effect of Nutritional Knowledge Levels on Body Mass Index on
University Students: A Sample of Istanbul Aydin University

Universite Ogrencilerinin Besin Tiiketim Sikliginin Degerlendirilmesi ve Beslenme Bilgi Diizeylerinin Beden Kiitle Indeksi Uzerine Etkisinin Incelenmesi:
Istanbul Aydin Universitesi Ornegi

Djiba SACKO, Miige ARSLAN

Derleme / Review

Impact of Dietary Factors on Obesity Management and Its Correlation with Hypothyroidism, Dyslipidaemia and Hormonal Imbalance
Beslenme Faktorlerinin Obeziteye Bagli Komplikasyonlar Uzerindeki Etkisi: Hipotiroidizm, Dislipidemi ve Hormonal Dengesizlik
Ankita AWASTHI, Papiya BIGONIYA, Bhaskar GUPTA

Problems in Insulin Pump Management and Suggestions for Solutions in Children and Adolescents with Type 1 Diabetes
Tip 1 Diyabetli Cocuk ve Adélesanlarin Insiilin Pompa Yonetiminde Sorunlar ve Coziim Onerileri
Giinay DEMIR, Emine CUBUKCU, Nurdan AKGCAY DIDISEN
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	4-1099172-mehmet aytemur-arş
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