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YAZARLAR ICIN BILGILER

“Tiirkiye Diyabet ve Obezite Dergisi’, Zonguldak Biilent Ecevit Uni-
versitesi Obezite ve Diyabet Uygulama ve Arastirma Merkezinin
bilimsel yayim organidir. Dergimiz 2017 yilinda yayima baslamustir,
2019 yilindan itibaren TR Dizin ve Tirk Atif Dizini i¢inde yer alan
hakemli bir dergidir. Dergi yilda ii¢ kez olmak tizere Nisan, Agustos
ve Aralik aylarinda yayimlanir. Derginin yayim dili Tiirkge ve Ingi-
lizcedir.

Derginin amaci Tiirkiyede ve yurtdisinda ilgili alanlarda yapilan
nitelikli arastirma ¢alismalarini ulusal ve uluslararasi bilim ortamina
sunarak duyurmak, paylasmak ve stirekli bir egitim platformu olus-
turarak bilimsel, akademik ve sosyal iletisimin saglanmasina katkida
bulunmaktir. Dergide bu amaglar dogrultusunda obezite ve diabetes
mellitus alaninda 6zgiin aragtirmalar, olgu sunumlari, derlemeler, kisa
bilgi makalesi, editére mektup, biyografi yazilar1 ve makale bigimine
getirilen toplant1 bildirileri yayimlanir. Kongre, sempozyum, elekt-
ronik ortamda sunulmus bildiriler veya 6n ¢aligmalar, bu durumun
belirtilmesi kosuluyla yayimlanabilir. Bu dergiye gonderilen yazilar,
daha 6nce herhangi bir yerde yayimlanmamis ve yayimlanmak tizere
baska bir dergiye gonderilmemis olmasi sarti ile kabul edilir.

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Yazarlar, ya-
zar siralamasini yayin hakki devir formunda imzali olarak belirtmek
zorundadur. Yazarlarin tiimiiniin ismi, yazinin baghginin altindaki bo-
limde yer almalidir. Yazarlik i¢in yeterli 6l¢iitleri kargilamayan ancak
caligmaya katkisi olan tiim bireyler “Tesekkiir” kisminda siralanabi-
lir. Bu amagla “Yayin hakki devir sézlesmesi formu” sorumlu tim
yazarlar tarafindan imzalanarak sisteme yiiklenmelidir. Makaleler
“https://dergipark.org.tr/tr/pub/tudod”adresinden sisteme yiiklen-
mesi gerekmektedir. Sisteme kapak sayfasinin, tablo ve grafiklerin de
ayr1 ayr1 yuklenmelidir. Kapak sayfasinin tiim yazarlarin ad, soyad,
caligtiklar: kurum, 40 karakteri gegmeyen kisa baslik, e-posta adresle-
ri ve ORCID ID bilgilerini igermelidir.

Tim yazilar 6nce editor ve yardime editorler tarafindan 6n de-
gerlendirmeye alnir. Daha sonra degerlendirilmesi i¢in alaninda
uzman hakemlere gonderilir. Editor, yazilar1 diizeltme, degistirme,
reddetme veya yeniden diizenlenmesi i¢in geri gonderme hakkina
sahiptir. Dergide yayimlanmasina karar verilen yazilar sayfa diizen-
lenmesi siirecine alinir. Yazilar yayim oncesi son sekline getirilerek
yazarlarin kontroliine ve onaymna sunulur. Tim yazilar, uluslararasi
etik kurallara uygun olmali ve etik kurul izninin alindigina dair belge
sisteme yiiklenmelidir.

MAKALENIN HAZIRLANMASI
Kapak Sayfas1

Yazinin Tiirkge ve Ingilizce bashgi, yazarlarin ad ve soyadlari be-
lirtilir. Ayn1 kurumdan yazarlar, ayn1 numarayr almak {izere klinik,
boliim, enstitii veya kurulusun ismi ve adresleri yazar sirasma gore
numaralandirilarak yazilir. Yazinin kisa baghg: da verilmelidir. Yazis-
malarin yapilacagi yazarin adi, tam posta adresi, telefon, faks numara-
s1ve elektronik posta adresleri yazilmalidir. Calisma bir kongre ya da
bir toplantida bildiri olarak sunulmussa, yazarlar bu durumu sayfanin
sonunda, yapilan toplantinin adini, yerini ve tarihini veya destek alan
kurum ile proje numarasini vererek belirtmelidir.

v

Oz

iki yiiz elli sozciikten fazla olmayan Tiirkge 6z yazilmalidir. Oz
kismi amag, gereg ve yontemler, bulgular ve sonug boliimlerini iger-
melidir. Kisaltmalar ve kaynaklar kullanilmamaldir. Oziin sonunda
yer alacak anahtar s6zctikler, i ile yedi sozciik arasinda, Index Medi-
cus Tibbi Basliklar (MeSH) listesine uygun olarak alfabetik sirada ve-
rilmelidir. Bir bagka sayfaya, Tiirk¢e 6z ve anahtar sozciiklerin birebir
tercimesi olacak bicimde Ingilizce 6z (abstract) yazilmalidir.

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

Metin Sayfalar1

Makalenin ana metni giris, gere¢ ve yontemler, bulgular ve tar-
tisma basliklar1 altinda verilmelidir. Biitiin 6l¢timler metrik sistemde
verilmelidir. Simge ve kisaltmalar uluslararas: standartlarda olmali-
dir. Kisaltmalar metinde ilk gortldiigiinde agiklanmali ve genel kabul
gbrmiis olanlarla sinirlandirilmalidir. Istatistiksel analiz i¢in kullani-
lan testler metinde ve tablolarda belirtilmelidir. Yazarlar, metnin so-
nunda tesekkiir baglig1 altinda, ¢alismanin gergeklesmesi igin katkida
bulunan kisi, kurum ve kuruluslar varsa bildirebilirler. Makalenin so-
nunda ¢ikar ¢atismas, yazar katki beyany, finansal destek ve etik kurul
onay basliklar1 doldurulmalidir.

Tablo, Sekil ve Resimler

Tablolar ana metin i¢inde kaynaklardan sonra gelmeli, her tab-
lo ayr1 bir sayfada olacak sekilde ve cift aralikli olarak yazilmalidir.
Makale i¢indeki gegis sirasina gére numaralandirilmali ve kisa baglik
icermelidir. Metin icerisinde de yerleri belirtilmelidir. Tablo baslig
tablonun stiinde, tablo agiklamalari ve kisaltmalar altta yer almalidir.

Resim ve sekiller “jpeg” ya da “tiff” formatinda verilmelidir. En
az 800x600 piksel boyutunda ve 300 dpi ¢6ziiniirliikte sisteme yiik-
lenmelidir. Histolojik kesit ve sitoloji fotograflarinda biiyiitme ve bo-
yama teknigi belirtilmelidir. Resim ve sekil alt yazilar1 makalenin so-
nunda ayr1 bir sayfada verilmelidir. Sekil altyazilar: kisa ve agiklayici
olmalidir. Ayni siitun iginde yer alan ve birlikte goriinen sekiller ayni
numarayi, farkli harflerle alabilirler (1A,1B gibi). Eger miimkiinse fo-
tograf tizerine 6l¢ek eklenmelidir.

Kaynaklar

Kaynaklar makalede gegis sirasina gore numaralandirilmali, nu-
maralar1 metinde ciimlenin sonunda parantez icinde belirtilmelidir
ve metin igerisinde aldig1 numaraya gore kaynak listesinde gosteril-
melidir. Kaynak listesi ayr1 bir sayfada olmalidir. Kaynak listesinde “ve
ark” (et al.) kisaltmasi kullanilmamaly, biitiin yazarlar eklenmelidir.

Makale

Yazar ad(lar)1, makale adi, dergi adi (“IndexMedicus” ta veri-
len listeye gore kisaltilmalidir), yili, cilt numarasy, ilk ve son
sayfa numarasi.

Ergeng M, Ozagmak Sayan H, Turan i, Ozaqmak VH. Cerra-
hi menopoz ve kronik serebral hipoperfiizyon olusturulmus
sicanlarda spironolaktonun prefrontal korteks ve goz dokula-
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rinda glikojen ve oksidatif stres parametreleri tizerine etkisi.
Med ] West Black Sea. 2022;6(2):177-185.

Kitaplar

Bolimiin yazarlarmm ad(lar), kitabin adi, kaginci bask: ol-
dugu, yayimlandigi yer, yayinevi, yil.

Larsen PR, Kronenberg HM, Melmed S, Polonsky KS. Willi-

ams Textbook of Endocrinology, 10th Edition, Philadelphia,
Elsevier Science, 2003.

Kitap boliimii

[gili béliim yazar ad(lar)s, ilgili bélim ady, editr(ler), kitabin
ads, yayim landig1 yer, yayinevi, yil, ilk ve son sayfa numarasi.
Marsh PD, Nyvad B. The oral microflora and biofilms on te-
eth. In: Fejerskov O, Kidd E, editors. Dental caries the disease
and its clinical management. 2nd ed. Blackwell Munksgaard;
2004. 29-48.

Cevrimici makaleler

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet yayini].
2002;102(6) (Erisim Tarihi: 12.08.2002 http://www.nursing-
world.org/AJN/2002/june/ Wawatch.htm).

Tez ornegi

Saglam C. Cerrahi menopoz modeli olusturulan geng¢ disi
sicanlarda glp-1 agonistinin depresyon benzeri davranislara
etkisi (Yitksek Lisans Tezi), Zonguldak, Zonguldak Biilent
Ecevit Universitesi, 2022, 1-106, (ErisimLinki ve Tarihi: )
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studies conducted in relevant fields in Tiirkiye and abroad by present-
ing them to the national and international scientific community, and
to contribute to scientific to academic and social communication by
creating a continuous education platform. In accordance with these
aims, the journal publishes original research in the field of obesity and
diabetes mellitus, including case reports, review articles, short com-
munications, letters to the editor, biography articles and conference
proceedings written in article format. Papers or preliminary studies
presented in congresses, symposiums, or online can be published in
the journal, provided that this situation is stated. Manuscripts sent
to this journal are accepted on the condition that they have not been
published anywhere before and have not been sent to another journal
for publication.

All scientific responsibility for the articles belongs to the authors.
Authors must indicate their author order in a signed form on the
“Publication Rights Transfer Agreement Form”. The names of all au-
thors should be included in the section below the title of the article.
All individuals who do not meet the criteria for authorship but con-
tributed to the study can be listed in the “Acknowledgments” section.
For this purpose, the “Publication Rights Transfer Agreement Form”
must be signed by all responsible authors and uploaded to the sys-
tem. Articles must be uploaded to the system from “https://dergipark.
org.tr/en/pub/tudod”. The cover page, tables and graphics must also
be uploaded to the system separately. The cover page must include
the name and surname of all authors, the institution they work for, a
short title not exceeding 40 characters, e-mail addresses and ORCID
ID information.

All articles are first pre-evaluated by the editor and assistant
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brought to their final form before publication and submitted to the
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national ethical rules and a document proving that ethics committee
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department, institute or organization in the order of the authors in
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be made, full mailing address, telephone, fax number and e-mail ad-
dresses should be written. If the study was presented as a paper at a
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of the page, giving the name, place and date of the congress/confer-
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Abstract

The abstract, not exceeding 250 words, needs to be written in
Turkish and English. It should include aim, materials and methods,
results and conclusion sections. Abbreviations and references should
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should be between three and seven words and given in alphabetical
order in accordance with the Index Medicus Medical Titles (MeSH)
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Main Text
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of introduction, materials and methods, results and discussion. All
measurements must be given in the metric system. Symbols and ab-
breviations must comply with international standards. Abbreviations
should be explained when first seen in the text and should be limited
to those that are generally accepted. Tests used for statistical analysis
should be stated in the text and tables. Authors can state, under the
acknowledgment heading at the end of the text, any individuals, in-
stitutions and organizations that contributed to the realization of the
study. Conflict of interest, author contribution declaration, financial
support and ethics committee approval headings must be filled in at
the end of the article.

Tables, Figures and Images

Tables should come after the references in the main text and each
table should be on a separate page and double-spaced. It should be
numbered according to the order of occurrence in the article and
contain a short caption. Their locations should also be specified in
the text. The table caption should be at the top of the table, and table
descriptions and abbreviations should be at the bottom.

Images and figures must be uploaded to the system in “.jpeg” or
“tiff” format with a pixel size of at least 800x600 and a resolution of
1000 dpi. Magnification and staining techniques should be indicated
in histological section and cytology photographs. Image and figure
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Editorden

Degerli Okuyucular,

Zonguldak Biilent Ecevit Universitesi Obezite ve Diyabet Uygulama ve Arastirma Merkezi (https://obdm.beun.edu.tr/) tarafindan, Tiirkiye
Obezite Arastirma Dernegi isbirligi protokolii gercevesinde Tiirkiye Diyabet ve Obezite Dergisinin (https://dergipark.org.tr/tr/pub/tudod)
Aralik 2024 sayisin1 yayinlamaktayiz.

Tip alanindaki siirekli gelismeler, sadece bireylerin degil, toplumlarin da kaderini degistirme giictine sahiptir. Bu baglamda, hem akademisyenlerin
hem de uygulayicilarin is birligi icinde olmasi, bilimin ilerlemesinde ve saglik hizmetlerinin iyilestirilmesinde kritik bir 6neme sahiptir.

Okudugunuz bu dergi, tibbi bilginin genis yelpazesinde yeni kesifleri, giincel aragtirmalari ve pratik uygulamalari sizlere sunmay1 hedefliyor. Her
bir sayfa, bilim insanlarinin ve saglik profesyonellerinin 6zverili ¢alismalarinin bir yansimasidir. Bu dergide yer alan makaleler, yalnizca mesleki
bilgi birikiminizi artirmakla kalmayacak; ayn1 zamanda gelecegin saglik hizmetlerini sekillendirecek yenilik¢i yaklasimlar: da kesfetmenize
olanak taniyacaktir.

Sekiz yil once, diyabet ve obezite alanindaki bilgi birikimini artirmak ve bilim insanlari ile saglik profesyonelleri arasinda bir koprii kurmak
amaciyla yola ¢iktigimizda, bu derginin saglik camiasinda boylesine giiclii bir yank: uyandiracagini hayal etmek heyecan vericiydi. Bugiin,
sizlerin destegiyle bu hedefi gergeklestirmis olmanin mutlulugunu yasiyoruz. Gegtigimiz sekiz yil boyunca, diyabet ve obezite alaninda ¢igir
acan gelismelere, yenilikgi yaklasimlara ve derinlemesine analizlere yer verdigimiz sayilarla sizlerle bulustuk. Her makale, bu iki kiiresel saglik
sorununun daha iyi anlagilmasina ve etkili ¢oztimler gelistirilmesine katkida bulunma gayesiyle segildi. Bu yilin son sayisinda da, diyabetin
patofizyolojisinden yeni tedavi segeneklerine, obezite ile miicadelede uygulanan multidisipliner yaklagimlara kadar genis bir yelpazede
degerli ¢aligmalara yer verdik. Ayrica, sahadan gelen pratik deneyimlerin ve yenilik¢i arastirmalarin, bilimsel temellere dayal: gelecegin saglik
politikalarin: sekillendirme giiciine inancimiz tamdr.

Basarilarla dolu gegen bu siiregte, emegi gegen yazarlarimiza, hakemlerimize ve editorler kurulumuza tesekkiir etmek isteriz. Okuyucularimizin
gliveni ve geri bildirimleri, bu dergiyi ileriye tasiyan en 6nemli giiclerden biri oldu. Diyabet ve obeziteye yonelik miicadelede bilimin rehberligine
olan inancimizla, 6niimiizdeki yillarda da bu alandaki gelismeleri sizlerle paylasmaya ve daha saglikli bir gelecege katki saglamaya devam
edecegiz.

2024 yih igerisinde Zonguldak Endokrin Giinleri: Endokrin Hastaliklara Giincel Yaklagim Kongresinin yedincisini basariyla tamamlamis
olmanin mutlulugu ve gururu igindeyiz. Universitemizin Tip Fakiiltesi, Obezite ve Diyabet Uygulama ve Aragtirma Merkezinin énciiliigiinde,
Tiirkiye Obezite Arastirma Derneginin destegiyle diizenlenen kongremiz (https://zeg.beun.edu.tr/), Tiirkiye Diyabet ve Obezite Dergisi, Bat1
Karadeniz Tip Dergisi ile Yitksekogretim ve Bilim Dergisi gibi onemli yayin organlarinin bilimsel katkilariyla zenginlesmistir. Akademisyenler,
ogrenciler ve saglik profesyonellerinin katilimiyla, endokrin hastaliklar konusunda ¢ok yonlii ve derinlemesine bir bilgi paylasimi saglanmistir.
Endokrinoloji alanindaki son gelismeleri ele almak, giincel bilimsel bilgiyi paylasmak ve disiplinler aras: etkilesimleri gliglendirmek amaciyla bir
araya geldigimiz bu kongre, bilim diinyasina anlaml katkilar sunmustur. Kongremizin bu yilki oturumlarinda diyabet, obezite, tiroid hastaliklars,
hipofiz, néroendokrin bozukluklar1 ve hipofiz hastaliklar1 gibi birgok giincel konu ele alinmistir. Alaninda uzman konusmacilar, yenilik¢i
aragtirmalari ve klinik uygulamalar: detayl bir sekilde aktararak, endokrin hastaliklarin teshis ve tedavisindeki son yaklagimlar1 paylagmistir.
Ayrica, disiplinler arasi is birliklerini giiclendiren interaktif oturumlar ve 6grenci katilimlar1 da biyiik ilgi gérmiistiir. Bu organizasyonun
gerceklesmesinde emegi gegen tiim kurum ve kuruluglara, 6zverili galigmalariyla kongreye deger katan akademisyenlere ve ilgiyle katki sunan
katilimeilara tesekkiirlerimizi sunariz. Bilimsel gelisimin siirekliligi ve saglik hizmetlerinin iyilestirilmesi adina bu tiir etkinliklerin 6nemine
yiirekten inaniyoruz. Zonguldak Endokrin Giinlerinin bilim diinyasina 151k tutmaya devam edecegi inanciyla, bir sonraki bulusmada tekrar
goriigmeyi diliyoruz.

Degerli Bilim Insanlari, Akademisyenler ve Ogrenciler,

Tiirkiye Diyabet ve Obezite Dergisi dnemli bir adim atarak Tiirkiye Obezite Arastirma Dernegi ve Zonguldak Biilent Ecevit Universitesi arasinda
bir Is Birligi Protokolii imzalandi. Tiirkiye Diyabet ve Obezite Dergisi olarak, bilimsel yayincilikta yeni bir dénemin kapilarini aralamanin
gururunu yastyoruz. Tiirkiye Obezite Arastirma Dernegi ile Zonguldak Biilent Ecevit Universitesi is birligiyle, dergimiz artik bir ortak yayin
platformu olarak hizmet verecek. Bu adim, obezite ve diyabet alanindaki bilimsel birikimi giiglendirerek, akademisyenleri, aragtirmacilar: ve
saglik profesyonellerini bir araya getirerek daha etkin bir bilgi paylagimi saglamak amaciyla atilmistir. Yeni yapimiz, hem akademik igeriklerimizi
zenginlestirecek hem de bu alanlarda yapilan ¢alismalarin daha genis kitlelere ulagmasina olanak taniyacaktir. Gelecekte de bilimin 151¢1nda ve
multidisipliner is birlikleri ile daha giiclii bir yayin siireci yiiriitmeyi hedefliyoruz. Bu anlamli ortaklik siirecinde katki saglayan herkese tesekkiir
eder, yeni donemde siz degerli okuyucularimizin destek ve katilimini bekleriz.

Umuyoruz ki Tiirkiye Diyabet ve Obezite Dergimizin bu sayisinda yer alan igerikler, hem bilgi hem de ilham kaynag: olarak sizlere katk: saglar.
Dergimizin yaymlanmasinda; desteklerini esirgemeyen Rektoriimiiz Prof.Dr.fsmail Hakki OZOLCERe, Kiitiiphane ve Dékiimantasyon Dairesi
Baskanligina, emegi gecen tiim yazarlara, yazilari titizlikle degerlendiren hakemlere ve editorlere, Danigma Kurulumuza, Dil Redaksiyon
Kurulumuza, Alan Editérlerine, Biyoistatistik Kuruluna, Yayin Kurulumuza ve yayinevimize tesekkiirlerimizi sunuyoruz.

Dr. Ogr. Uyesi Inci Turan L | | Prof. Dr. Taner Bayraktaroglu
Say1 Editori, Aralik 2024 Bas Editor, Aralik 2024
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Editorial

Dear Readers,

We are publishing the December 2024 issue of the Turkish Journal of Diabetes and Obesity (https://dergipark.org.tr/en/pub/tudod) by the
Zonguldak Biilent Ecevit University Obesity and Diabetes Practice and Research Center (https://obdm.beun.edu.tr/) within the framework of
the cooperation protocol with the Turkish Obesity Research Association.

Continuous developments in the field of medicine have the power to change the fate of not only individuals but also societies. In this context,
the cooperation of both academics and practitioners is of critical importance in the advancement of science and the improvement of healthcare
services.

This journal you are reading aims to present you with new discoveries, current research and practical applications in a wide range of medical
literature. Each page is a reflection of the devoted work of scientists and healthcare professionals. The articles in this journal will not only
increase your professional knowledge; they will also allow you to discover innovative approaches that will shape the healthcare services of the
future.

When we set out eight years ago to increase knowledge in the field of diabetes and obesity and to build a bridge between scientists and health
professionals, it was exciting to imagine that this journal would have such a strong impact in the health community. Today, we are happy to have
achieved this goal with your support. For the past eight years, we have met with you with issues that include groundbreaking developments,
innovative approaches and in-depth analyses in the field of diabetes and obesity. Each article was selected with the aim of contributing to a better
understanding of these two global health problems and the development of effective solutions.

In the last issue of this year, we have included a wide range of valuable studies from the pathophysiology of diabetes to new treatment options
and multidisciplinary approaches applied in the fight against obesity. In addition, we have full faith in the power of practical experiences and
innovative research from the field to shape future health policies based on scientific foundations. We would like to thank our authors, referees
and editorial board who have contributed to this successful process. The trust and feedback of our readers have been one of the most important
forces that carried this journal forward. With our belief in the guidance of science in the fight against diabetes and obesity, we will continue to
share developments in this field with you in the coming years and contribute to a healthier future.

We are happy and proud to have successfully completed the seventh Zonguldak Endocrine Days: Current Approach to Endocrine Diseases
Congress in 2024. Our congress (https://zeg.beun.edu.tr/), organized under the leadership of our university's Faculty of Medicine, Obesity and
Diabetes Training and Research Center, and with the support of the Turkish Obesity Research Association, has been enriched with the scientific
contributions of important publications such as the Turkish Journal of Diabetes and Obesity, the Western Black Sea Medical Journal, and the
Journal of Higher Education and Science. With the participation of academics, students, and health professionals, a multifaceted and in-depth
knowledge sharing on endocrine diseases has been provided. This congress, where we came together to discuss the latest developments in the
field of endocrinology, share current scientific knowledge, and strengthen interdisciplinary interactions, has made meaningful contributions
to the scientific world. This year’s sessions of our congress covered many current topics such as diabetes, obesity, thyroid diseases, pituitary,
neuroendocrine disorders and pituitary diseases. Expert speakers in their fields shared the latest approaches in the diagnosis and treatment
of endocrine diseases by providing detailed information on innovative research and clinical applications. In addition, interactive sessions and
student participation that strengthened interdisciplinary collaborations also attracted great attention. We would like to thank all institutions
and organizations that contributed to the organization of this event, academics who added value to the congress with their devoted work
and participants who contributed with interest. We wholeheartedly believe in the importance of such events for the continuity of scientific
development and the improvement of health services. We hope to see you again at the next meeting, believing that Zonguldak Endocrine Days
will continue to shed light on the world of science.

Dear Scientists, Academicians and Students,

A Collaboration Protocol was signed between the Turkish Obesity Research Association and Zonguldak Biilent Ecevit University by taking an
important step from the Turkish Journal of Diabetes and Obesity. As the Turkish Journal of Diabetes and Obesity, we are proud to open the
doors of a new era in scientific publishing. With the collaboration of the Turkish Obesity Research Association and Zonguldak Biilent Ecevit
University, our journal will now serve as a joint publication platform. This step was taken to strengthen the scientific knowledge in the field of
obesity and diabetes, to bring together academicians, researchers and health professionals and to provide more effective information sharing.
Our new structure will both enrich our academic content and enable studies in these fields to reach wider audiences. We aim to carry out a
stronger publication process in the light of science and with multidisciplinary collaborations in the future.

We would like to thank everyone who contributed to this meaningful partnership process and expect the support and participation of our valued
readers in the new period. We hope that the content in this issue of our Turkish Journal of Diabetes and Obesity will contribute to you as both
a source of information and inspiration. We would like to thank our Rector Prof. Dr. Ismail Hakkit OZOLCER for his unwavering support in
the publication of our journal, to the head of the Library and Documentation Department, all the authors who contributed, the reviewers and
editors who meticulously evaluated the articles, our Advisory Board, our Language Editing Board, Field Editors, Biostatistics Board, Publication
Board and our publishing house.

inci Turan, Dr.Ac.Lec. Taner Bayraktaroglu, Prof., MD
Issue Editor, December 2024 Editor in Chief, December 2024
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Determination of Factors Associated with Glycemic Control in Women
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ABSTRACT

Aim: Effective diabetes management is achieved with adequate glycemic control. Nutrition and physical activity have an important
role in glycemic control. This study was conducted to determine the relationship between glycemic control and nutrition attitude,
Mediterranean diet adherence and physical activity levels of women with Type 2 diabetes aged 20-64 years who applied to a state hospital
in Konya province.

Material and Methods: This correlational study was conducted with 246 women aged 20-64 years with Type 2 diabetes who applied
to the Internal Medicine and Endocrinology outpatient clinics of a hospital in Konya. Individuals were selected by random sampling
method. Data were collected using a questionnaire form, Attitudes Toward Healthy Eating Scale, Mediterranean Diet Adherence
Scale and International Physical Activity Questionnaire Short Form (IPAQ-SF). Descriptive statistics, Chi-Square, Fisher's exact test,
Kruskal Wallis test, Spearman correlation analysis and logistic regression analysis were used to analyze the data collected by face-to-face
interviews.

Results: In the study, glycated hemoglobin Alc (HbAlc) and fasting blood glucose (FBG) were used to assess glycemic control. 55.3%
and 56.9% of the individuals had poor glycemic control in terms of HbAlc and FBG, respectively. According to logistic regression
analysis, for HbAlc; having diabetes for more than 10 years (OR=0.291, 95% Cl=0.095-0.894), high triglycerides (OR=0.440, 95%
Cl=0.190-1.017) and low high density lipoprotein (HDL) (OR=0.293, 95% Cl=0.114-0.753); For FBG, increased frequency of skipping
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medication and insulin use (OR=2.431, 95% Cl=1.090-5.424) and low HDL level (OR=0.269, 95% Cl=0.110-0.653) were significant
risk factors. Among the individuals, 73.2% had a moderate attitude towards healthy eating, 46.3% had a moderate adherence to the
Mediterranean diet and 60.6% were physically inactive. In addition, there was a very weak negative significant correlation (p<0.05)
between the individuals' FBG and the Attitudes Towards Healthy Eating Scale (r=-0.138) and IPAQ-SF (r=-0.154) scores.

Conclusion: In conclusion, duration of diabetes, triglyceride level, HDL level, medication and insulin skipping frequency are risk factors
for glycemic control. The majority of individuals with diabetes have moderate nutritional attitudes and are physically inactive. In order
for individuals to achieve glycemic control, positive dietary attitudes should be supported and physical activity should be increased.

Keywords: Mediterranean diet, Nutrition, Physical activity, Nursing, Type 2 diabetes

Tip 2 Diyabetli Kadinlarda Glisemik Kontrol ile Iligkili Faktorlerin Belirlenmesi:
Beslenme ve Fiziksel Aktivite Diizeyi
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Amag: Etkili diyabet yonetimi yeterli glisemik kontrol ile saglanmaktadir. Beslenme ve fiziksel aktivitenin de glisemik kontrolii saglamada

onemli bir rolit bulunmaktadir. Bu ¢alisma Konya ilindeki bir devlet hastanesine bagvuran 20-64 yas arasindaki tip 2 diyabetli kadinlarin
beslenme tutumu, Akdeniz diyeti uyumu ve fiziksel aktivite diizeylerinin glisemik kontrol ile iligkisinin belirlenmesi amaciyla yapildi.

Gereg ve Yontemler: fliski arayici tiirdeki caligma Konyada bir hastanenin Dahiliye ve Endokrinoloji polikliniklerine bagvuran 20-64
yas aras1 tip 2 diyabetli 246 kadin ile gergeklestirildi. Katilimcilar gelisigiizel 6rnekleme yontemi ile belirlendi. Veriler anket formu,
Saglikli Beslenmeye liskin Tutum Olgegi, Akdeniz Diyetine Uyum Olgegi ve Uluslararasi Fiziksel Aktivite Anketi Kisa Formu (IPAQ-
SF) kullanilarak toplandi. Bireylerle yiiz ylize goriisiilerek toplanan verilerin analizinde tanimlayici istatistikler, Ki-Kare, Fisher'in exact
testi, Kruskal Wallis testi, Spearman korelasyon analizi ve lojistik regresyon analizi kullanild1.

Bulgular: Caliymada glisemik kontroliin degerlendirilmesinde glikozillenmis hemoglobin Alc (HbA1c) ve aglik kan glukozu esas alinmis
olup, katilimcilarin %55,3"t HbAlc, %56,9’u aglik kan glukozu bakimindan kétii glisemik kontrole sahipti. Lojistik regresyon analizine
gore HbAIc igin; 10 yildan daha fazla siire diyabete sahip olmak (OR=0,291, %95 Cl=0,095-0,894), yiiksek trigliserit (OR=0,440, %95
Cl=0,190-1,017) ve diisiik yiiksek yogunluklu lipoprotein (HDL) diizeyi (OR=0,293, %95 Cl=0,114-0,753); a¢lik kan glukozu i¢in ila¢
ve insiilin kullanimini atlama sikliginda artis (OR=2,431, %95 Cl=1,090-5,424) ile diisitk HDL diizeyi (OR=0,269, %95 Cl=0,110-0,653)
onemli risk faktorleridir. Katilimeilarin %73,2’si saglikli beslenmeye iliskin orta diizey tutuma, %46,3’ti Akdeniz diyetine yonelik orta
diizey uyuma sahip ve %60,6%1 fiziksel olarak hareketsizdi. Ayrica katilimcilarin aglik kan glukozu ile Saglikli Beslenmeye Iligkin Tutum
Olgegi (r=-0,138) ve IPAQ-SF (r=-0,154) puan1 arasinda ¢ok zayif diizeyde negatif yénlii anlaml bir iligki bulunmaktadir (p<0,05).

Sonug: Sonug olarak diyabet siiresi, trigliserit diizeyi, HDL diizeyi, ilag ve insiilin atlama siklig1 glisemik kontrol igin risk faktorleridir.
Diyabetli bireylerin ¢ogunlugu orta diizey beslenme tutumuna sahip ve fiziksel olarak hareketsizdir. Bireylerin glisemik kontrollerini
saglamalari icin olumlu beslenme tutumlarinin desteklenmesi ve fiziksel aktivitenin artirilmas: gerekmektedir.

Anahtar Sozciikler: Akdeniz diyeti, Beslenme, Fiziksel aktivite, Hemsirelik, Tip 2 diyabet
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Factors Associated with Glycaemic Control in Women with Type 2 Diabetes

INTRODUCTION

Diabetes Mellitus (DM) is a chronic disease in which carbo-
hydrates, fats and proteins cannot be used effectively in the
human body due to insulin deficiency or insulin-induced
disorders, which is common in the society and leads to high
rates of disability and death (1,2). The International Diabe-
tes Federation (IDF) reports that approximately 537 million
adults in the world have DM and this number is expect-
ed to increase. It is also stated that 81% of individuals with
DM live in middle-income countries and that DM causes
approximately 6.7 million deaths and 966 billion dollars in
health expenditures (3).

When hyperglycemia is not controlled in individuals with
DM, acute complications lead to death, chronic complica-
tions cause damage to many tissues/organ of the body due
to insulin deficiency and cause permanent disorders. Type
2 DM decreases the quality of life of individuals as a result
of complications, increases hospitalizations, causes an in-
crease in health care costs and creates a significant burden
on both individuals and the health system (4-6). According-
ly, the prevention of Type 2 DM is considered an important
public health priority (7).

In the literature, women are less adherent to treatment, re-
port more adverse reactions to medications and perform
less well in self-monitoring of blood glucose and managing
hyperglycemia (8,9). Furthermore, women with DM report
less favorable profiles than men on lifestyle and psychoso-
cial factors such as exercise behaviors, perceived glycemic
control, self-efficacy, depressive symptoms and family sup-
port (10). Studies have also shown that female gender is a
risk factor for poor glycemic control (11,12). Since wom-
en are the most influential individuals in the formation of
healthy lifestyle habits of family members and in the process
of diabetes prevention and management (3,7,13). Strength-
ening self-care practices is of utmost importance. Women
are therefore expected to be conscious and healthy for the
benefit of themselves and others (12).

Effective DM management is primarily achieved through
adequate glycemic control as measured by HbAlc (%) and/
or FBG (mg/dl) levels (14). Type 2 DM is partly due to a
combination of unhealthy lifestyles, such as diets high in
sugar, high alcohol consumption, smoking and lack of
physical activity (15,16). Providing lifestyle changes is the
first-line treatment of Type 2 DM at any age (17) recom-
mends appropriate diet with physical activity (18,19). Stud-
ies show that lifestyle changes in individuals are effective in
the management and remission of Type 2 DM (15,16).

In the management of Type 2 DM, medical nutrition ther-
apy provides benefits such as changing negative eating hab-

its of individuals with healthy habits, providing nutritional
self-management training, keeping glucose and lipid bal-
ance within target ranges with meal planning; while regular
physical activity provides benefits such as reduction in car-
diovascular risk factors and insulin resistance and weight
control (20-22). In addition, the Mediterranean diet is a di-
etary model recommended for individuals with Type 2 DM
for reasons such as providing individuals with healthy eat-
ing habits, reducing cardiovascular risk factors and regulat-
ing blood glucose (2,23). Mediterranean dietary intake has
positive effects on lipid profile, blood glucose, other blood
parameters, insulin sensitivity and glycemic control (24,25).

By providing individualized care to individuals, nurses con-
tribute to glycemic control, prevention of complications,
reduction of hospitalizations, mortality and cost (26). Con-
sidering the important role of women in achieving glycemic
control and their disadvantaged position in the society, it
is thought that it is important to determine the factors that
are effective in achieving glycemic control in women and to
take measures for them with this study.

MATERIAL and METHODS
Type and Purpose of the Study

This descriptive correlational study was conducted to de-
termine the glycaemic control level of women with Type 2
DM aged 20-64 years who applied to the Internal Medicine
and Endocrinology outpatient clinics of a state hospital in
the city centre of Konya, to reveal the relationship between
glycaemic control level and dietary attitude, Mediterranean
diet compliance and physical activity levels of women and
to determine the determinant factors on glycaemic control.

Time and Sample of the Study

The population of the study consisted of adult women diag-
nosed with Type 2 DM who applied to the relevant outpa-
tient clinics of the designated hospital. Individuals were ran-
domly sampled among women aged 20-64 years with Type
2 DM who applied to the outpatient clinics between April
and June 2021. Since aging-related factors have a significant
impact on glycemic control, individuals aged 65 years and
older were excluded. To determine the sample size of the
study "a table recommended for ‘estimating the proportion
in a population with a certain accuracy" (27). For the prev-
alence of the investigated condition (HbAlc control rate
in DM), the sample size was determined as 246 with a 95%
confidence interval, 5% error and 35.4% prevalence using
the rate (35.4%) reported in a study (28).

Women who were diagnosed with Type 2 DM at least six
months prior to the study and who voluntarily participated
in the study were included in the study. In order to con-
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trol the possibility of affecting the level of glycaemic control,
women with gestational diabetes, pregnant and breastfeed-
ing, receiving estrogen therapy, renal failure, liver disease,
congestive heart disease, cancer diagnosis, diabetic neurop-
athy and women aged 65 years and over were excluded from
the study.

Data Collection

In line with the aim of the study, data were collected using
a questionnaire form developed by the researchers based on
the literature (29-31), Healthy Eating Attitude Scale, Med-
iterranean Diet Adherence Scale and International Physi-
cal Activity Questionnaire Short Form. After obtaining
ethics committee approval from Sel¢uk University Faculty
of Nursing Non-Interventional Clinical Research Ethics
Committee (dated 08.03.2021 and numbered 21) and in-
stitutional approval from Konya City Hospital Medical
Speciality Education Board, the data were collected by face-
to-face interviews with individuals applying to the relevant
outpatient clinics by the principal investigator (U.O), who
worked as a nurse in the relevant hospital during the study
period. After completing the questionnaire and scale forms,
anthropometric measurements of the participants were car-
ried out by the responsible researcher in a suitable room in
the outpatient clinic. Then, the laboratory results of the last
year requested from the patients by the doctor during rou-
tine controls were analysed in the information management
system of Konya City Hospital and the values of the relevant
variables were recorded. HbAlc (%), FBG (mg/dl), HDL
(mg/dl), LDL (mg/dl), total cholesterol (mg/dl) and triglyc-
eride (mg/dl) values were interpreted according to the ref-
erence values targeted for individuals with type 2 diabetes
in the Turkish Society of Endocrinology and Metabolism
Guidelines for the Diagnosis, Treatment and Monitoring
of Diabetes and its Complications (2). The principal inves-
tigator was present in the relevant outpatient clinics and
took part in all the processes of collecting, maintaining and
terminating the research data. Each data collection process
took approximately 30 minutes.

Data Collection Tools

Questionnaire form: It consists of 31 questions related to
sociodemographic, health/disease and nutritional charac-
teristics of the individuals. Anthropometric measurements
(body weight, height, body mass index, waist circumfer-
ence, hip circumference, waist/hip ratio) and biochemical
parameters (FBG, HbAlc, triglycerides, total cholesterol,
HDL, Low Density Lipoprotein (LDL)) were also included
in the questionnaire form. Anthropometric measurements
of the individuals were measured by the researcher in a suit-
able room in the outpatient clinic. Body Mass Index (BMI),
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waist circumference, hip circumference and waist/hip ratio
measurements were evaluated according to the risk classifi-
cations of the World Health Organization (WHO). Accord-
ing to this classification, BMI; <18.50 was considered un-
derweight, 18.50-24.99 normal, >25.00 overweight, >30.00
obese. The WHO risk classification for cardiovascular dis-
eases was used in the calculation of waist/hip ratio; men
>0.90 and women >0.85 were considered risky (32,33). Gly-
cemic control was evaluated by FBG (mg/dl) and HbAlc
(%) level. For this study, laboratory findings of the individ-
uals for the last year were evaluated.

Attitude Scale on Healthy Nutrition: It was conducted to de-
termine the attitudes of university students towards healthy
nutrition. The scale includes 21 questions with four sub-di-
mensions: knowledge about nutrition, feelings towards
nutrition, positive nutrition and poor nutrition. Scores be-
tween 21-105 are obtained from the scale. According to the
scale, individuals with 21 points have very low, 22-42 points
have low, 43-63 points have medium, 64-84 points have
high, and 85-110 points have ideally high attitudes towards
healthy eating (34). While the Cronbach alpha coefficient
of the scale was 0.87 (35). In this study, Cronbach’s alpha
coefticient of the scale was found to be 0.62.

Mediterranean Diet Adherence Scale: It was developed by
Martinez Gonzalez et al. and adapted to Turkish by Pehliva-
noglu et al. (36,37). In the scale items consisting of 14 ques-
tions, those who check yes get 1 point and those who check
no get 0 points. The total score is between 0-14. According
to the scale, individuals with < 5 points have low adapta-
tion, 6-9 points have medium adaptation, and > 10 points
have high adaptation. As the score obtained from the scale
increases, individuals’ compliance with the Mediterranean
diet increases (36). While the Cronbach alpha coefficient of
the scale was 0.82 (37). In this study, the Cronbach’s alpha
coefficient of the scale was found to be 0.40.

International Physical Activity Questionnaire Short Form
(IPAQ-SF): The validity and reliability study of the scale
used to assess the physical activity status and level in the
last seven days was conducted in 2010 (38). This form pro-
vides information about the time and sitting time individu-
als spend in light, moderate and vigorous activities. When
evaluating activities, the MET (metabolic equivalent) value
for each activity level is multiplied by the number of days
and duration (min) of physical activity to obtain the “MET-
min/week” score. According to the score obtained, indi-
viduals are evaluated as <600 MET-min/week inactive, 600

- 3000 MET-min/week minimum active and >3000 MET-

min/week active. In addition, to determine how much en-
ergy is spent on each physical activity in the form; heavy
physical activity = 8.0 METSs, moderate physical activity =
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4.0 METs, walking = 3.3 METs, and the MET values deter-
mined for IPAQ-SF are multiplied by the weekly duration
of each activity in minutes. Thus, the energy expenditure
of individuals at light, moderate, vigorous activity level and
total activity level is calculated (39).

Statistical Analysis

In the study, descriptive statistics were used to determine
the mean and standard deviations of the variables and Chi-
Square analysis was used to determine the relationship be-
tween groups in categorical variables. The assumption of
normal distribution of continuous variables was evaluated
by Kolmogorov-Smirnov test; Kruskal Wallis analysis and
Bonferroni correction test were performed for hypothesis
testing in groups of three for data that did not show normal
distribution. Logistic regression analysis (Backward Wald)
was used to determine the factors associated with glycemic
control. In logistic regression analysis, the dependent vari-
ables FBG (mg/dl) <130=0 and >130=1; HbAlc (%) <7=0
and > 7=1. In the classification and evaluation of HbAlc (%),
FBG (mg/dl), triglyceride (mg/dl), total cholesterol (mg/dl),
HDL (mg/dl) and LDL (mg/dl) values, the Turkish Society
of Endocrinology and Metabolism Guidelines for the Diag-
nosis, Treatment and Follow-up of Diabetes Mellitus and
Its Complications (2024) were taken into consideration (2).
IBM SPSS 25 package programme was used for data analy-
sis. All results obtained in the study were evaluated with a
margin of error of 0.05 and 95% confidence interval.

RESULTS

The mean age of the individuals who participated in the
study was 52.44+8.29 years. Of the participants in the
study, 79.7% were primary and secondary school graduates,
90.7% were married, and 94.7% were not currently working.
Among women with type 2 DM, 70.7% had a nuclear fam-
ily structure, 86.6% lived in the province and 87.8% had a
moderate income. In addition, 72.8 per cent of the women
had reached menopause, only 8.5 per cent smoked and no
one drank alcohol. In the study, 76% of women with Type 2
DM had BMI 230 kg/m?, 96.3% had high-risk waist circum-
ference and 88.6% had high-risk waist/hip ratio. Individuals
had Type 2 DM for an average of 9.41+6.83 years; 65.4%
had Type 2 DM between 1-10 years. As medical treatment,
63% of the individuals used oral antidiabetics, 7.7% used in-
sulin, 20.3% used insulin with oral antidiabetics, and 8.9%
used only medical nutrition therapy. Among women using
oral antidiabetics and insulin, 50.4% used their medications
irregularly and 52.2% skipped medication and insulin use
once or more than once a week. Among women with Type
2 DM, 16.3% were hospitalized due to hyperglycemia or hy-
poglycemia, 87.5% of hospitalizations were due to hypergly-

cemia and 12.5% were due to hypoglycemia. 57.3% of indi-
viduals had high triglycerides (2150 mg/dl), 57.3% had high
total cholesterol (=200 mg/dl), 54.5% had low HDL (<50
mg/dl) and 76.4% had high LDL (=100 mg/dl). The pro-
portion of patients with good glycemic control was 44.7%
(HbA1c) and 43.1% (FBG).

In the study, the relationship between HbAlc (%) level and
smoking was statistically significant (p<0.05). The glycemic
control of 66.7% of smokers is good. In addition, there was
a significant relationship between the FBG (mg/dl) level of
the individuals and the place where they lived for a long
time (p<0.05), and 72.7% of the individuals living in village/
district had poor glycemic control (Table 1).

In the study, the relationship between duration of DM,
DM treatment, frequency of skipping medication and in-
sulin use, hospitalization due to hyperglycemia and hypo-
glycemia, triglyceride (mg/dl) and HDL (mg/dl) levels and
HbA1lc (%); the relationship between duration of DM, DM
treatment, frequency of skipping medication and insulin
use, hospitalization due to hyperglycemia and hypoglyce-
mia and HDL (mg/dl) levels and FBG (mg/dl) was statisti-
cally significant (p<0.05) (Table 2).

In the study, according to HbAlc (%) level, 70.3% of indi-
viduals with DM for 11 years or more and 82% of individ-
uals using oral antidiabetics and insulin together had poor
glycemic control. In addition, 86.4% of the individuals who
applied medical nutrition therapy had good glycemic con-
trol, while 67.8% of those who skipped their medication or
insulin once or more than once a week had poor glycemic
control. Among individuals hospitalized due to hyperglyce-
mia or hypoglycemia, 82.5% had poor glycemic control. It
was determined that 61% of individuals with high triglycer-
ide levels (2150 mg/dl) and 63.4% of women with low HDL
levels (<50 mg/dl) had poor glycemic control.

When comparisons according to FBG (mg/dl) level were
analyzed, 70.3% of individuals with DM duration of 11 years
or more and 78% of women using oral antidiabetics and
insulin together had poor glycemic control. While 68.2%
of women who used only medical nutrition therapy had
good glycemic control, 69.5% of individuals who missed
their medication or insulin once or more than once a week
had poor glycemic control. In the study, 75% of individuals
hospitalised due to hyperglycaemia or hypoglycaemia and
62.7% of individuals with low HDL level (<50 mg/dl) had
poor glycaemic control (Table 2).

In the study, 73.2% of the individuals had a moderate at-
titude towards healthy nutrition and 46.3% had a moder-
ate adherence to the Mediterranean diet, while 60.6% were
physically inactive. In the study, there was no significant
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Table 1: Distribution of glycemic control according to sociodemographic characteristics of individuals with Type 2 DM.

Glycemic Control Variables (n=246)

HbAlc FBG
Characteristics, n(%) <7.0% >7.0% p and test value <130 mg/dl >130mg/dl p and test value
Age group
26-45 years 26 (50.0) 26 (50.0) p=0.388 26 (50.0) 26 (50.0) p=0.257
46-64 years 84 (43.3) 110 (56.7) x* =0.745 80 (41.2) 114 (58.8) x> =1.284
Education level
Tliterate 17 (53.1) 15 (46.9) p=0.544 13 (40.6) 19 (59.4) p=0.879
Primary and secondary school 86 (43.9) 110 (56.1) x> =1.218 86 (43.9) 110 (56.1) x* =0.258
High school and above 7 (38.9) 11 (61.1) 7 (38.9) 11 (61.1)
Employment status
Working 7 (53.8) 6 (46.2) p=0.496 7 (53.8) 6 (46.2) p=0.421
Not working 103 (44.2) 130 (55.8) x> =0.463 99 (42.5) 134 (57.5) x> =0.648
Long-time resident
Village/District 13(39.4) 20 (60.6) p=0.509 9 (27.3) 24 (72.7) p=0.049
Province 97 (45.5) 116 (54.5) x> =0.437 97 (45.5) 116 (54.5) x* =3.888
Cigarette smoking
Yes 14 (66.7) 7 (33.3) p=0.034 12 (57.1) 9(42.9) p=0.174
No 96 (42.7) 129 (57.3) x> =4.475 94 (41.8) 131 (58.2) x> =1.849
BMI (kg/m?)
Normal (18.5-24.9 kg/m?) 4(30.8) 9(69.2) p=0.583 6 (46.2) 7 (53.8) p=0.945
Overweight (25.0-29.9 kg/m?) 21(45.7)  25(54.3) X2 =1.080 19 (41.3) 27 (58.7) X2 =0.113
Obese (fat) (=30 kg/m?) 85 (45.5) 102 (54.5) 81 (43.3) 106 (56.7)

*Row percentages are taken. x> = Chi-square Analysis

difference between the median score of HbAlc (%) level
and the median scores of Attitude Towards Healthy Eating
Scale, Mediterranean Diet Adherence Scale and IPAQ-SF
(p>0.05) (Table 3).

In addition, in the correlation analysis, which is not includ-
ed in the tables, there is a very weak and negatively signif-
icant relationship (p<0.05) between FBG (mg/dl) and Atti-
tude Towards Healthy Eating Scale (r=-0.138) and between
FBG (mg/dl) and IPAQ-SF score (r=-0.154).

According to logistic regression analysis, having Type 2 DM
for 11 years or more increases the risk of not being able to
maintain glycaemic control (HbAlc) by 0.291 (OR=0.291,
95% Cl=0.095-0.894) times; high triglyceride (mg/dl) level
increases this risk by 0.44 times (OR=0.440, 95% Cl=0.190-
1.017), and low HDL (mg/dl) cholesterol level increases
this risk by 0.293 times (OR=0.293, 95% Cl=0.114-0.753).
In addition, skipping medication and insulin use once or
more than once a day increases the risk of failure to main-
tain glycaemic control (FBG) by 2.431-fold (OR=2.431, 95%
Cl=1.090-5.424) and low HDL (mg/dl) level by 0.269-fold
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(OR=0.269, 95% Cl=0.110-0.653) (Table 4).
DISCUSSION

This study was conducted to determine the relationship be-
tween nutritional attitude, Mediterranean diet adherence
and physical activity levels with glycemic control in women
with Type 2 DM who applied to the relevant outpatient clin-
ics in a state hospital in Central Anatolia. As a result of the
study, it was determined that more than half of the women
with Type 2 DM had poor glycemic control in terms of both
HbA1lc (55.3%) and FBG (56.9%). However, when risk fac-
tors for glycemic control were evaluated, duration of DM,
triglyceride (mg/dl) and HDL (mg/dl) levels were found to
be important risk factors for HbAlc (%), while frequency of
skipping medication and insulin use and HDL (mg/dl) lev-
els were important risk factors for FBG (mg/dl). In addition,
73.2% of the individuals had an attitude towards healthy
nutrition and 46.3% had a moderate level of adherence to
the Mediterranean diet, and 60.6% were physically inactive.

In the study, it was determined that 55.3% of women with
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Table 2: Distribution of glycemic control of individuals with Type 2 DM according to health/disease and nutritional characteristics.

Glycemic Control Variables (n=246)

HbAlc FBG
Characteristics, n(%) <7.0% >7.0% p and test value <130 mg/dl >130 mg/dl p and test value
Duration of diabetes (year’s groups)
Less than 1 year 4 (36.4) 7 (63.6) p=0.005 6 (54.5) 5 (45.5) p=0.020
1-10 years 84 (52.2) 77 (47.8) x* =10.656 78 (48.4) 83 (51.6) x> =7.859
11 and above 22(29.7)  52(70.3) 22(29.7) 52 (70.3)
Diabetes treatment
Oral antidiabetic 78 (50.3) 77 (49.7) 73 (47.1) 82 (52.9)
Insulin 4 (21.1) 15 (78.9) p<0.001 7 (36.8) 12 (63.2) p=0.001
Oral antidiabetics and insulin 9 (18.0) 41 (82.0) X* =36.147 11 (22.0) 39 (78.0) x* =16.035
Only medical nutrition therapy 19 (86.4) 3(13.6) 15 (68.2) 7 (31.8)
Frequency of skipping medication and insulin use (n=113)
One or more times a day 31(57.4) 23 (42.6) p=0.007 29 (53.7) 25 (46.3) p=0.012
Once or more than once a week 19 (32.2) 40 (67.8) x> =7.260 18 (30.5) 41 (69.5) x* =6.244
Hospitalization due to hyperglycemia or hypoglycemia
There is 7 (17.5) 33 (82.5) p<0.001 10 (25.0) 30 (75.0) p=0.012
No 103 (50.0) 103 (50.0) X* =14.312 96 (46.6) 110 (53.4) x> =6.374
Triglycerides (mg/dl) levels
Normal (0-150 mg/dl) 55(52.4) 50 (47.6) p=0.037 50 (47.6) 55 (52.4) p=0.216
High (=150 mg/dl) 55(39.0) 86 (61.0) X =4.354 56 (39.7) 85 (60.3) X =1.533
Total cholesterol (mg/dl) levels
Normal (3-200 mg/dl) 64 (46.7) 73 (53.3) p=0.479 63 (46.0) 74 (54.0) p=0.304
High (=200 mg/dl) 46 (42.2) 63 (57.8) x> =0.500 43 (39.4) 66 (60.6) x> =1.057
HDL-cholesterol (mg/dl) levels
Normal (=50 mg/dl) 61 (54.5) 51 (45.5) p=0.005 56 (50.0) 56 (50.0) p=0.045
Low (<50 mg/dl) 49 (36.6) 85 (63.4) X =7.905 50 (37.3) 84 (62.7) X =4.004
LDL-cholesterol (mg/dl) levels
Normal (0-100 mg/dl) 24 (41.4) 34 (58.6) p=0.559 30 (51.7) 28 (48.3) p=0.129
High (2100 mg/dl) 86 (45.7) 102 (54.3) X =0.342 76 (40.4) 112 (59.6) X =2.307

*Row percentages are taken. x> = Chi-square Analysis

Type 2 DM had an HbA1c level >7% and 56.9% had an FBG
value >130 mg/dl, considering the last measured HbA1lc (%)
and FBG (mg/dl) values within the last year. Both HbAlc
(%) and FBG (mg/dl) averages were above the target val-
ues and the majority of the individuals had poor glycemic
control. In studies conducted with individuals with Type
2 DM in the literature, the rate of good glycemic control
varies between 15-42% (40-42). These differences in glyce-
mic control status are attributed to existing socioeconomic
inequalities and the quality of health care patients receive
worldwide (12). Accordingly, it can be said that individuals
with Type 2 DM generally have poor glycemic control and
are at risk for DM complications. It is thought that the prev-
alence of obesity in female individuals and their physical in-

activity may be effective in the emergence of this finding in
the study.

According to the logistic regression analysis, duration of
DM, triglyceride and HDL levels were found to be risk fac-
tors for HbAlc (%), and frequency of skipping medication
and insulin use and HDL (mg/dl) level were found to be
risk factors for FBG (mg/dl). In the study, the individuals
had Type 2 DM for an average of 9.41+6.83 years and it was
observed that the rate of poor glycemic control increased as
the duration of DM increased. Studies show that patients
recently diagnosed with DM have better glycemic control
than those who have had the disease for a longer period of
time (43,44). In another study, it was found that treatment
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Table 3: Distribution of glycemic control of individuals with Type 2 DM according to attitude towards healthy eating, adherence to

Mediterranean diet and physical activity level.

HbA1c (%)

FBG (mg/dl)

Scales (n=246)

p and test value p and test value

Attitudes Towards Healthy Eating Scale*

136.50 (103.00-

23-42 points (low attitude) 16 (6.5) 7.45 (5.80-12.30) 394.00)

P : - p=0.171 - p=0.034
43-63 points (moderate attitude) 180 (73.2)  7.50 (5.20-16.20) KW=3.534 149.50 (60.00-563.00) KW:6.764
64-110 points (high and ideally high 6.80
attitude) 50 (20.3) (5.20-12.40) 121.00 (85.00-397.00)

Mediterranean Diet Adherence Scale* p and test value p and test value
<5 points (low compliance) 112 (45.5) 7.60 (5.20-13.60) 147.00 (60.00-456.00)

o . . ) p=0.607 ) p=0.485
6-8 points (medium compliance) 114 (46.3)  7.20 (5.30-16.20) KW=0.998 135.00 (60.00-563.00) KW=1.449
>9 points (high compliance) 20 (8.1) 7.00 (5.40-14.70) 134.00 (88.00-380.00)
IPAQ-SF * p and test value p and test value
Inactive (<600 MET min/week) 149 (60.6)  7.70 (5.40-16.20) 146.00 (60.00-563.00)
Minimum active (600-3000 MET min/ p=0.312 p=0.073
weeld) 92(374)  7.00(5.20-1330) o7 13450 (60.00-433.00) o TlT
Active (>3000 MET min/week) 5(2.0) 6.60 (5.30-11.20) 6.60 (5.30-11.20)

*Data are shown as n(%), median (minimum-maximum). p<0.05 , KW=Kruskal Wallis Analysis

Table 4: Risk factors

HbAIc risk factors (n=246) OR p 95% Cl
Duration of diabetes (years)

Less than one year 0.094

1-10 years 0.486 0.508 0.058-4.101
11 years and above 0.291 0.031 0.095-0.894
Triglycerides (mg/dl) 0.440 0.055 0.190-1.017
HDL (mg/dl) 0.293 0.011 0.114-0.753
FBG risk factors (n=246)

Frequency of skipping medication 2.431 0.030 1.090-5.424
and insulin use

HDL (mg/dl) 0.269 0.004 0.110-0.653

OR: Odds Ratio, Cl: Confidence Interval

compliance decreased as the duration of disease prolonged
in Type 2 DM (45). With the increase in the number of
years of life lived with the disease, individuals are more ex-
posed to the limitations and medical interventions brought
about by the disease; this may be associated with difficulties
in compliance with treatment and gaining healthy lifestyle
habits.

High triglycerides (=150 mg/dl) and low HDL (<50 mg/dl)
levels are common in individuals with Type 2 DM, similar
to the results of the study (46-48). In the study of Abdul-
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lah et al., HDL (mg/dl) levels were found to be significant-
ly lower in people with inadequate glycemic control com-
pared to those with adequate control (49). Different studies
have also reported that a poor lipid profile is associated
with poor glycemic control (50,51). In this direction, it is
thought that it is important for individuals with Type 2 DM
to adopt healthy lifestyles in order to keep their glycemic
index under control.

In the study, the increased frequency of skipping medica-
tion and insulin use increased the risk of not being able to
control FBG (mg/dl). Similarly, a study found a positive
association between poor medication adherence and poor
glycemic control (12). In order to facilitate the use of med-
ication by individuals with such chronic diseases, it is once
again important to develop new drugs that will eliminate
the need for daily dosage and improve drug compliance.

The majority of the individuals in this study group (73.2%)
had moderate attitudes towards healthy eating. In addition,
the relationship between FBG and the Attitudes Towards
Healthy Eating Scale score was significant. Individuals with
moderate attitudes towards healthy eating had a significant-
ly higher median FBG (mg/dl) than those with high/ideal
attitudes. In this direction, it is thought that it is important
to increase the positive attitudes of individuals towards
healthy nutrition and an individualized nutrition plan.
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In the study, 46.3% of the individuals had moderate com-
pliance with the Mediterranean diet. In a study conducted
in Ankara, 70.1% of individuals (52). In a study in Northern
Cyprus, 49.1% of women had moderate adherence to the
Mediterranean diet (53). As in the present study, there are
studies that did not find a significant relationship between
Mediterranean diet adherence and HbAlc level (30,53). A
study of 105 women with diabetes found that women with
high adherence to the Mediterranean diet had better gly-
cemic control and a reduced risk of developing diabetes
complications (54). In this direction, it is recommended
that studies with larger sample sizes should be conducted in
order to clarify the relationship between adherence to the
Mediterranean diet and glycemic control.

In the study, it was determined that the majority of women
with Type 2 DM (60.6%) were physically inactive. In the
literature, similar to the results of this study, it is reported
that individuals with Type 2 DM have a sedentary lifestyle
(55,56). A cohort study reported that sedentary lifestyle in-
creases the risk of Type 2 DM in all races and nationalities
(57). Therefore, increasing physical activity seems to be im-
portant in achieving glycemic control.

This study has several limitations. First, the study was con-
ducted with women with Type 2 DM living in only one
province. Therefore, the results cannot be generalized to
the entire Type 2 DM population. In addition, the ques-
tionnaires and scales used in data collection were based
on self-reported data, which may lead to overestimation or
underestimation of the results and recall bias. In addition
to the data collection tools, anthropometric measurements
and laboratory values of the individuals were also included
and a detailed evaluation was made, which constitutes the
strength of the study.

The results of this study showed that more than half of the
women diagnosed with Type 2 DM had poor glycemic con-
trol and duration of DM, triglyceride (mg/dl) level, HDL
(mg/dl) level, frequency of skipping medication and insulin
use were important risk factors for glycemic control. It was
also found that these women had a moderate level of adher-
ence to healthy eating and Mediterranean diet and 60.6% of
them were physically inactive. This emphasizes the need to
raise awareness about glycemic control to protect individu-
als from the effects of potentially preventable glycemic load.
Individuals with diabetes should be encouraged to adopt
healthy lifestyle habits, participate in treatment and fol-
low-up, and comply with medications. It is important that
treatment and education are individualized and that these
follow-ups are carried out and controlled in primary care
before complications develop.
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Bu makaleye yapilacak atif: Bilgehan T ve ark. Tip 1 diyabeti olan gocugun bakim vericilerinin ekonomik yiikii 6lgeginin gelistirilmesi ve psikometrik ézelliklerinin incelenmesi .
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Amag: Aragtirmanin amact “Tip 1 Diyabeti Olan Cocugun Bakim Vericilerinin Ekonomik Yiikii Olgegi™nin gelistirilmesi ve dl¢egin
psikometrik 6zelliklerinin degerlendirilmesidir.

Gereg ve Yontemler: Arastirmada metodolojik tasarim kullanilmistir. Arastirma, iki hastanenin Cocuk Endokrinoloji ve Metabolizma
Hastaliklar1 poliklinigine bagvuran, dahil edilme kriterlerini karsilayan 411 Tip 1 Diyabet tanili ¢ocugun bakim vericileri ile
gerceklestirilmistir. Veriler Kasim 2023-Mayis 2024 tarihleri arasinda “Anket Formu” ve “Tip 1 Diyabeti Olan Cocuklarin Bakim
Vericilerinin Ekonomik Yiikii Olcegi” ile toplanmustir, Olgegin gegerlik ve giivenirlik calismasi kapsaminda, agimlayict ve dogrulayict
faktor analizi, dil gegerligi, kapsam gecerligi, yap: gecerligi ile giivenirlik analizleri yapilmistir.

Bulgular: Olcekten elde edilen bulgulara gore faktdr analizi sonucu 0,847-0,607 arasinda madde yiik degerine sahip ve toplam varyansin
%78,71’sini agiklayan 16 maddeden olugan iki faktorlii (temel ekonomik yiik ve ikincil ekonomik yiik) bir yap1 ortaya ¢ikmustir.
Dogrulayici faktor analizi sonucunda elde edilen yiik degerlerinin anlamli ve pozitif (p<0,001), elde edilen uyum indeksleri degerlerine
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_ Bilgehan T ve ark.

gore ise Olcegin mitkemmel uyum diizeyi gosterdigi belirlenmistir. Sonuglar 6lgegin yap1 gegerliligini sagladigini ortaya koymustur.
Giivenirlik analizi sonuglarina gore, 6lgegin toplam Cronbach-alfa degeri 0,973 ve Mcdonald Omega 0,982 olarak belirlenmistir.

Sonug: Tip 1 Diyabeti Olan Cocugun Bakim Vericilerinin Ekonomik Yiikii Olgegi Tip 1 Diyabeti olan ¢ocuklarin bakim vericilerinin
ekonomik yiikiint degerlendirmede kullanilabilecek gegerli ve giivenilir bir 6l¢iim araci oldugu belirlenmistir.

Anahtar Sozciikler: Bakim verici, Ekonomik yiik, Gegerlik, Giivenirlik, Tip 1 diyabet

Development and Psychometric Evaluation of the Economic Burden Scale
for Caregivers of Children with Type 1 Diabetes
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ABSTRACT

Aim: The purpose of this study is to develop the “ Economic Burden Scale for Caregivers of Children with Type 1 Diabetes” and evaluate
the psychometric properties of the scale.

Material and Methods: The study employed a methodological design. The study involved the caregivers of 411 children diagnosed with
Type 1 diabetes who met the inclusion criteria and applied to the Pediatric Endocrinology and Metabolic Diseases outpatient clinic of
two hospitals. This study was conducted between November 2023 and May 2024. Data were collected using a “Survey Form” and the
“Economic Burden Scale for Caregivers of Children with Type 1 Diabetes”. Within the scope of the validity and reliability study of the
scale, explanatory and confirmatory factor analysis, language validity, content validity, structure validity, and reliability analysis were
conducted.

Results: Factor analysis revealed a two-factor structure (primary economic burden and secondary economic burden) consisting of
16 items with factor loadings ranging between 0.847 and 0.607, explaining 78.71% of the total variance. Confirmatory factor analysis
indicated that the factor loadings were positive and significant (p<0.001), and the fit indices demonstrated an excellent level of model fit,
confirming the construct validity of the scale, The reliability analysis showed a total Cronbach’s alpha value of 0.973 and a McDonald’s
Omega value of 0.982, indicating high reliability.

Conclusion: The Economic Burden of Caregivers of Children with Diabetes Scale is a reliable and valid tool for assessing the economic
burden of caregivers of Type 1 Diabetes.

Keywords: Caregiver, Economic burden, Validity, Reliability, Type 1 diabetes
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Diyabeti Olan Cocugun Bakim Vericilerinin Ekonomik Yiikii Olcegi

GIRIS

Tip 1 diabetes mellitus (T1D), diyabetin %5-10"unu olustu-
rur. Tip 1 diabetes mellitus, pankreasta langerhans adacik-
larinda bulunan ve insiilin {ireten beta hiicrelerinin otoim-
miin bir siire¢ sonrasi hasar gérmesinden kaynaklanmak-
tadir. Genellikle cocukluk veya genglik doneminde teshis
edilen ve yasam boyu insiilin tedavisi gerektiren otoimmiin
kronik bir hastaliktir (1,2). Tip 1 diabetes mellitus insidansi
diinya ¢apinda degiskenlik gostermektedir. Diinyanin bazi
bolgelerinde insidanslar digerlerinden ¢ok daha yiiksek ol-
makla birlikte son yillarda T1D insidansi, hemen hemen
tiim iilkelerde artis gostermektedir (3,4). Uluslararasi Diya-
bet Federasyonu (IDF) Diyabet Atlas raporuna gore, diin-
ya ¢apinda 10-19 yas aras1 T1D tanili gocuk ve ergen sayist
1.211.900 olarak bildirilmistir. Ayrica her yil yaklasik ola-
rak 149.500 kisi yeni T1D tanist almaktadir (5). Tiirkiye’de
pediatrik T1D’in tilke ¢apinda goriilme sikligini bildiren
calismada ise, 0-18 yas grubunda ise 10,8/10° olarak rapor
edilmistir (6).

Tip 1 diabetes mellitusun yonetimi icin insiilin enjeksiyon-
larinin etkin uygulanmasi, kan glikozunun izlenmesi, diya-
bet 6z yonetim egitimi ve destegi, diyet ve egzersiz yoluy-
la kan sekeri seviyelerinin dikkatli bir sekilde yonetilmesi
gerekmektedir (7,8). Son yillarda, diyabet bakimina yone-
lik teknolojik gelismeler ve yeniliklerin hiz kazanmasiy-
la, T1D’un etkin yonetimi i¢in ¢esitli diyabet teknolojileri
kullanilmaktadir (9,10). Diyabet teknolojileri kapsaminda
subkutan insiilin infizyonu ile insiilin pompas: tedavisi, sii-
rekli glikoz izleme sistemleri, yapay pankreas, diyabet yone-
timini destekleyici mobil uygulamalar ve ¢ok daha fazla ¢e-
sitli destekleyici sistemler bulunmaktadir (9,11). Genellikle,
yeni nesil instilin pompalarinin maliyeti daha yiiksek olabil-
mekte ve aileler, sigorta kapsamina bagli olarak bu maliye-
tin bityiik bir kismini kendi biitgelerinden 6demek zorunda
kalabilmektedirler (12,13). Ttm bu teknolojilerin diginda
T1D ile yasayan ¢ocuk, kan glikoz takibi icin gerekli olan
bazi medikal malzemeler (strip, lancet, glukometre), keton
ol¢tim cihazi, doktor kontrolleri, daha etkin diyabet yone-
timi i¢in diyabet egitimlerine katilmak, 6zel destek almak
gibi ihtiyaglar1 olabilmektedir. Bu ihtiyaglarin bir kismin
sigorta kargilarken bir kismi ya da tamamu aile biit¢esinden
O6denmesi gerekmektedir (13,14). Ayrica bakim vericiler ¢o-
cuklarmin diyabet ile ilgili harcamalarini (saglikli yiyecek-
ler, diyabet teknolojileri, hastane kontrolleri gb) 6n planda
tutup aile gelirlerinin 6nemli bir kismini T1D’u olan ¢ocu-
gun saglig1 icin gerekli harcamalara ayirirken, kendi kisisel
harcamalar1 ve sosyal aktivitelerinden vazgecebilmektedir-
ler (15,16). Gelismekte olan 35 tilkede yapilan bir arastirma,
diyabetin bireyler ve aileler i¢in “asir1 tibbi harcamalar”a
neden oldugunu gostermistir (17).

Sonug olarak, diyabete bagli saglik ihtiya¢larinin bir kismi-
nin “cepten” finanse edilmesi gerektiginde, diyabetli bireyler
ve aileleri tizerinde 6nemli bir ekonomik etki yaratmaktadir
(18,19). Diyabet, kiiresel saglik sistemi ve kiiresel ekonomi
tizerine bitylik bir ekonomik yiik getirmektedir. Bu yiik, di-
yabetin dogrudan tibbi maliyetleri, tiretkenlik kaybiyla ilis-
kili dolayli maliyetler ve komplikasyonlar nedeniyle goriilen
erken olimler gibi faktorlerden kaynaklanmaktadir. Diya-
betle iliskili dogrudan tibbi maliyetler, diyabetin ve kompli-
kasyonlarinin énlenmesi ve tedavisine yonelik harcamalari
igerir. Bu maliyetler bireyin yasamini devam ettirebilmesi
i¢in elzem olmasina ragmen gerekli olan bazi 6demeleri
kendi biitcelerinden saglamak zorundan olmalar1 nedeniyle
aileler i¢in 6nemli ekonomik yitke neden olmaktadir (11).
Tip 1 diabetes mellitusu yonetmek i¢in gereken masrafla-
rin yliksek oranda aile biitgesinden karsilanmak zorunda
olundugu ge¢misten beri biliniyor olmasina karsin, T1Dun
aileler iizerindeki ekonomik etkisini dogrudan aciklayan li-
teratiir sinirlidir (16,20,21). Ulkemizde yapilan ¢aligmalar-
da diyabetin ekonomik yiikiinden genel olarak bahsedilse
de T1D’u olan ¢ocuga sahip bakim vericilerin ekonomik
yukiini aragtiran ¢alismaya rastlanmamustir (22,23). Litera-
tiirde T1D’u olan gocuga sahip ailelerin bakim yiiklerinden
birinin de ekonomik olarak zorlanma oldugu bildirilmekte-
dir (24,25). Ancak literatiir incelendiginde T1D’lu ¢ocugu
olan bakim vericilerin ekonomik yiikiinii 6lgen bir 6l¢iim
aracina rastlanmamigtir. Bu nedenle, bakim vericilerin eko-
nomik yiikiinii degerlendirebilecek “Tip 1 diyabeti olan ¢o-
cugun bakim vericilerinin ekonomik yiikii” 6l¢eginin gelis-
tirilmesi amaglanmigtir.

Calismamiz, Tip 1 diyabeti olan ¢ocugun bakim vericileri-
nin ekonomik yiikiinii belirlemek i¢in “T1D’u Olan Cocu-
gun Bakim Vericilerinin Ekonomik Yiikii Ol¢egi’nin ge-
listirilmesi ve psikometrik o6zelliklerinin degerlendirilmesi
amactyla yapilmustir.

GEREC ve YONTEMLER
Arastirma Evren ve Orneklemi

Arastirmada metodolojik ve tanimlayici tasarim kullanil-
mustir. Aragtirmanin evrenini Kasim 2023-Mayis 2024 ta-
rihleri arasinda Ankara’da bir sehir hastanesi ve Samsun’da
bir Universite hastanesinin Cocuk Endokrinoloji ve Meta-
bolizma Hastaliklar1 poliklinigine bagvuran tip 1 diyabet
tanili cocuklarin bakim vericileri olusturmustur.

Aragtirmanin yapilabilmesi i¢in gerekli etik kurul izni An-
kara Yildirim Beyazit Universitesi Saglik Bilimleri Etik
Kurulundan almmistir (Karar Tarihi: 27.10.2023 ve Sayi
No0:361-08). Etik kurul izni alindiktan sonra arastirmanin
yapildig hastanelerden aragtirma izni alinmistir. Arastirma
Helsinki Prensipleri dogrultusunda yiiriitiilmiistiir.
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Arastirmanin Orneklemine, anadili Tirkee olan, <18 yas
T1D tanihi ¢ocuga bakim veren bakim vericiler, bakim ver-
digi T1D tanili gocugun tani siiresi en az bir yil olan ve ¢a-
ligmaya katilmay1 goniillii olarak kabul eden bireyler dahil
edilmistir. Arastirmadan dislanma kriterleri; T1D disinda
baska kronik bir hastalig1 olan ¢ocuklarin bakim vericileri,
bakim vericinin son bir yil i¢inde biiyiik bir ekonomik kriz
veya gelirde dnemli bir degisiklik yasamasidir. Olgek gelis-
tirme siirecinde, uygun 6rneklem biiyiikliglintin saglanma-
st kritik 6neme sahiptir. Literatiir, her dlgek maddesi i¢in
minimum 5-10 katilimcr olacak sekilde katilimcinin dahil
edilmesini ya da en az 300 6rnekleme ulasilmasi gerektigini
onermektedir (26-28). Ek olarak, A¢gimlayici Faktor Anali-
zi (AFA) sonrasinda elde edilen bulgularin dogrulanmas:
amacryla farkli bir 6rneklem tizerinde Dogrulayici Faktor
Analizi (DFA) yapilmasi tavsiye edilmektedir (29). Bu ger-
cevede hem 6lgek maddelerinin giivenilirligini hem de fak-
tor yapisint dogrulamak igin iki ayr1 6rneklem kullanilmasi
gerekmektedir. Bu nedenle verilerin yarisi ile AFA kalan ya-
rist ile DFA yapilmistir. Olgek madde havuzumuz 17 mad-
deden olusmaktadir. Arastirma 6rneklemine 340 katilimci
alinmasi hedeflenmis ve gelisigiizel 6rnekleme yontemi ile
411 bakim verici ile tamamlanmaistir.

Veri Toplama Araglar1

Arastirma verileri tip 1 diyabet tanili gocuklarin bakim ve-
ricilerinin sosyo-demografik ve ¢ocugun tip 1 diyabetine
yonelik ozelliklerini belirlemeye yonelik “Anket formu” ve
“Tip 1 Diyabeti Olan Cocugun Bakim Vericilerinin Ekono-
mik Yiikii Olgegi” taslagi kullanilarak toplanmustir.

Anket Formu: Bu form, literatiir dogrultusunda aragtirma-
cilar tarafindan hazirlanan 14 sorudan olugsmaktadir (8,16).

Diyabeti Olan Cocugun Bakim Vericilerinin Ekonomik Yiikii
Olgegi (DCBEYO): Olgegin gelistirme asamalar1 asagidaki
basamaklar takip edilerek gerceklestirilmistir.

a) Literatiir tarama ve madde havuzunun olusturulmasi:
Madde havuzu olusturulurken her bir maddenin sade ve
anlagilir olmasi, birden fazla ifade icermemesi, ilgili kavra-
mi1 yansitmasina dikkat edilerek literatiir taramas1 sonucu
olusturulmugtur (7,8,13,16,21,22,30). Taslak dl¢ek 17 mad-
deden olugsmustur. Olcek igin begli likert tipinin, en uygun
puanlama sistemi olduguna karar verilmistir. Madde ya-
nitlary; “kesinlikle katilmiyorum (1 puan)” seceneginden
“kesinlikle katiliyorum (5 puan)” olmak iizere derecelendi-
rilmektedir. Olgekte olumsuz anlam iceren ters madde bu-
lunmamaktadir.

b) Uzman Gériisii Alinmas1 ve Kapsam Gegerlik Indeksi-
nin (KGI) hesaplanmasi: Olgegin kapsam gegerligi i¢in Da-
vis teknigi kullanilmistir. Olgek madde havuzu, alaninda 10
yil ve iizerinde ¢alisan ¢ocuk diyabet hemsiresi (2 uzman),
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¢ocuk endokrinoloji ve hastaliklar: alaninda uzman doktor
(2 uzman), I¢ Hastaliklar1 Hemgireligi alaninda 6gretim
tiyesi (4 uzman) Cocuk Saghg: ve Hastaliklar1 Hemsireligi
alaninda 6gretim tyesi (2 uzman) olmak {izere 10 uzmana
sunularak gorisleri alindi, Her madde uzmanlar tarafindan
A “uygun”, B “biraz gozden ge¢irilmeli”, C “ciddi olarak
gozden gecirilmeli”, D “uygun degil” seklinde derecelendi-
rildi. A ve B segenegini isaretleyen uzman sayisi toplam uz-
man sayisina boliinerek her maddenin KGI hesaplanmuistir.
Uzmanlardan gelen 6neriler ve katkilar dogrultusunda 6l-
cek taslagi 17 madde olarak kalmistir. Olgekten alinabilecek
en diisiik puan 17, en yiliksek puan 85 olarak belirlenmigtir.

c) Dil Gegerliligi: Uzman goriisii sonucunda aragtirmacilar
tarafindan maddeler tekrar gézden gegirilerek oneriler dog-
rultusunda gerekli degisiklikler yapilmistir. Taslak 6lcek, bir
Tiirk Dil bilimcisi tarafindan Tiirk dil kurallarina uygunluk
yoniinden degerlendirilmis ve gerekli diizeltmeler yapilmustir.

d) Taslak Olgegin Pilot Uygulamasi: Kapsam gegerligi
saglanan ol¢eklerin, pilot uygulamasinin en az 30 kisilik bir
grupta yapilmasi 6nerilmektedir (31). Orneklem grubuy-
la ayn1 6zellikleri tasiyan 30 kisilik gruba yiiz ylize olarak
ulagilarak taslak 6l¢ek uygulanmistir. Pilot uygulama sonra-
sinda katilimcilardan alinan olumlu geri bildirimler sonu-
cunda 6lcekte herhangi bir degisiklik yapilmamugtir. Olge-
¢in doldurulmasi i¢in harcanan ortalama siire 15-25 dakika
olarak hesaplanmistir. Bu katilimcilar 6rneklem grubuna
dahil edilmemistir.

Verilerin Toplanmasi

Katilimcilara aragtirmacilar tarafindan aragtirmanin ama-
c1, 6nemi ve veri toplama formlar ile ilgili bilgi verilmistir.
Goriigmeler hastanenin egitim odasinda yapilmistir. Aras-
tirmacilar tarafindan goénilli onam formunu imzalayan
katilimcilardan veriler toplanmistir. Katilimcilara Kasim
2023-Mayis 2024 tarihleri arasinda ulagilmistir. Goriigmeler
ortalama 15 ile 25 dakika stirmiistiir.

istatistiksel Analiz

Aragtirmaya katilan bireylerin demografik ozelliklerinin
degerlendirilmesi SPSS 27.0 paket programu ile yapilmugtir.
Olgegin gegerlik ve giivenirlik analizler R Software ile ger-
ceklestirilmistir (32). Ayrica giivenirlik ve EFA kismu i¢in
psych paketini (33) ve CFA kismui i¢in Lavaan paketi kulla-
nilmustir (34). Tam istatistiksel analizlerde anlamlilik diize-
yi p < 0,05 olarak kabul edilmistir.

BULGULAR
Katilimcilara ait 6zellikler

Katilimcilarin demografik ve T1D’i olan ¢ocugu ile ilgili
bazi 6zellikleri Tablo 1’de verilmistir. Bakim vericilerin yas
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ortalamasi 4,46+21,46 iken, T1D’i olan ¢ocuklarin yag orta- Tablo 1. Bakim vericilerin demografik ve tip 1 diyabeti olan gocuk
lamasi 4,57+3,24 olarak belirlenmistir. Bakim vericiler di- il ilgili bazi 6zellikleri

yabeti yonetmek i¢in aylik ortalama 7,836+6,039 TL harca- B Sonug

diklar1 belirlenmigtir. Bakim vericilerin %74,7’sini kadinlar Degiskenler, n (%) (n=411)

olusturmaktadir. Ayrica katilimcilarin %95,9’u diyabetin Kadin 307 (74,7)
aileye ekonomik yiik getirdigini belirtmistir (Tablo 1). Cinsiyet Erkek 104 (25.3)
Katiimcilarin DCBEYO Maddelerine Verdiklerini flkokul 105 (25,5)
Yanitlarin Degerlendirilmesi N Lise 155 (37.7)
Katilimcilarin DCBEYO’nin her bir maddesine verdikleri Egitim durumu Universite 135 (32,8)

yanitlarin dag11}m1n1 Likert 6lgegi kullanilarak $ekil 1’de Lisansiistii 16 (4,0)
gosterilmistir. Olgegin besli likert seceneklerine katilimeci-

larin verdigi her bir yanitin yiizdeleri verilerek, katilimecilar ~ Medeni durum Evli 374 O1,0)
arasindaki goriis birligi veya farklihig1 derecesinin gorsel bir Bekar 37.(9,0)
analizi saglanmugtir. Olgekte madde 3 ve madde 2 igin kati- Gelir giderdenaz 178 (43,3)
limcilarin yiiksek oranda “kesinlikle katiliyorum” segenegi-  Gelir durumu Gelir gidere esit 206 (50,1)
ne katildiklar1 gériillmiistiir. Bu oran DCBEYO’nin bu mad- Gelir giderden fazla 27 (6,6)
deleri icin daha yiiksek oranda ekonomik yiikii oldugunu .
gostermektedir (Sekil 1). Bak icini 1 saslik i 159 (38,7)
da 1m vericinin genel sagii Orta 233 (56,7)
Gegerlilik analizi urumd Kot 19 (4.6)
DCBEYO’niin igerik gegerliligi T1DM gocukta diyabete bagl Evet 16 (3,9)
Taslak 6l¢egin kapsam gegerlilik analizi i¢in 10 uzmanin go- komplikasyon durumu Hayir 395 (96,1)
riisiine bagvurulmustur. Icerik gecerlik indeksi hem madde Diyabetin aileye ekonomik ~ Evet 394 (95,9)
diizeyinde hem de dlgek diizeyinde hesaplanmistir. Madde yiik varlig: Hayr 17 (4,1)

diizeyinde kapsam gegerlilik indeksleri 0,80-1 arasinda de-
gisirken, 6lgek diizeyinde kapsam gegerlilik indeksi 0,960
olarak bulunmustur.
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Sekil 1: DCBEYO Maddelerine Katilimcilarin Likert Grafigi
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DCBEYO’niin yap1 gegerliligi

Olgegin yap1 gegerligini belirlemek amaciyla elde edilen
verilere AFA ve DFA yapilmistir, Arastirmaya dahil edilen
orneklemin faktdr analizine uygunlugu Kaiser-Meyer-Ol-
kin (KMO) ve Bartlett x2 testi ile degerlendirilmistir (35).
Faktor analizini degerlendirmek i¢in Bartlett x2 test dege-
rinin 0,05’ten kiigiik olmasi gerekir, KMO degeri 1’e yak-
lastiginda mitkemmel, 0,50’den kiigiik oldugunda ise uy-
gunsuz olarak degerlendirilmektedir (28). DCBEYO’niin
AFA sonuglaria gore Bartlett Kiiresellik testi anlamli (x’=
2349,53, p<0,05) ve KMO o6rnekleme yeterlilik testi degeri
(KMO=0,922) yeterlidir.

Faktor sayisi, korelasyon matrisine dayali olarak Horn’un
paralel analiz yontemi ile belirlenmis ve ardindan Varimax
dondiirmesi uygulanmistir. Faktor analizi sonuglarina gore,
0z degeri 1’den biiyiik olan 2 faktdrlii bir yapi elde edilmis-
tir. AFA sonuglarina gore bir maddeye ait faktor yiik deger-
leri iki ayr1 faktorde birbirine gok yakin degerlerde oldugu
tespit edilmistir (madde 6: 0,581 ve 0,625), Bu 6lgek madde-
si ¢cikarildiktan sonra 16 6lgek maddesi ile AFA tekrarlan-
mugtir. Kalan 16 6lcek maddesine ait fakt6r analiz sonugla-
r1 Tablo 2’de sunulmustur. Faktorler altinda yer alan tiim
maddelerin yiik degerlerinin tamami 0,40’tan yiiksek olup
maddelerin faktor yiikleri arasindaki fark 0,10’dan yiiksek
olmadig: belirlenmistir. Maddelerin biitiinii i¢in komiina-
lite degerleri 0,40’dan yiiksek ve toplam varyansin 78,71’ini
acikladig belirlenmistir (Tablo 2).

Dogrulayici faktor analizi sonucunda elde edilmis iki alt
boyuttaki tim maddelerin standardize faktor yiikleri ve
anlamlilik sonuglar1 Tablo 3’de gosterilmistir. Bu sonugla-
ra gore Olcegin tim maddeleri alt boyutlarda istatistiksel
olarak anlaml bir sekilde toplanmaktadir (p<0,001). Ay-
rica standardize faktor yiikleri pozitif oldugu goértilmiistiir
(Tablo 3; Sekil 2).

Bilgehan T ve ark.

Tablo 2. AFA sonuglarina ait faktor yiikii ve komiinalite degerleri

Madde no Faktor-1 Faktor-2 Komiinalite
2 0,847 0,820

4 0,826 0,864

9 0,823 0,823

3 0,819 0,811

5 0,807 0,798

1 0,771 0,741

14 0,748 0,829

15 0,711 0,798

11 0,708 0,789

7 0,830 0,795

12 0,829 0,857

16 0,812 0,857

8 0,809 0,766

13 0,739 0,741

17 0,698 0,776

10 0,607 0,529
Agiklanan 42,453 36,263  Toplam Agiklanan Varyans
varyans % 78,717

VAO: Varyans agiklama orani

Olcegin DFA bulgularina ait uyum iyiligi indeksleri hesap-
lanan orani x2/sd orani 3,3304 olmak tizere 5’in altinda ol-
dugu saptanmigtir (36). Iki faktorlii 6lgegin DFA sonucunda
elde edilen GFI=0,990, CFI=0,990, AGFI=0,990, TLI=0,990,
NNFI=0,990 indekslerinin tamami1 0,900’tin tizerinde olup,
RMSEA=0,10’dur (37).

DCBEYO’niin Giivenilirlik Bulgular

Givenilirlik analizine gore tiim maddelerin diizeltilmis
madde korelasyonlar: pozitiftir (Tablo 4). Arastirmada 6l-
¢egin i¢ tutarlilik giivenirliligini degerlendirmek i¢in Cron-

F2
1 1.2 71.25/1.04 \1.12 \ 1.24 0.97 0.54
17 112 I16 I8 113 117 110 F1
1 0.99 1 /0.9810.97 \0.94 1.09 1.09 0.98
12 14 9 13 I5 I1 114 115 I11
F1: Temel ekonomik yiik; F2: Ikincil ekonomik yiikii

Sekil 2: DFA grafigine ait sonuglar
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Tablo 3. DFA sonucunda maddelere ait faktor yiikil istatistikleri

Faktor Madde Stan.(.lar(.i.uf:
faktor yiikii
Diyabet yonetim malzemelerinin (strip, lancet, igne ucu, insiilin kalemi, glukometre
2 s . C a1 .. 1. 0,871 <0,001
gibi) maliyetleri aile biit¢emizi olumsuz etkiliyor.
Diyabetin kontroliinii saglamak i¢in gerekli olan saglik hizmetleri, ekstra masraflara
4 _— . e 0,866 <0,001
yol agiyor bu durum aile biitgemi olumsuz etkiliyor.
9 Dulyabet' tf:davm ve bak.n.m i¢in gerekli malzemelerin fiyatlarinda artig olmasi aile 0,867 <0,001
biitgemizi olumsuz etkiliyor.
Diyabet ileri teknolojilerine (keton cihazi, siirekli glikoz izlem sistemleri(sensor),
3 yapay pankreas, insiilin pompast geregleri gibi) ekonomik olarak ulagmakta giigliik 0,850 <0,001
¢ekiyorum.
Temel - . . L . - .
ckonomik Cocugum yanimda olmadig1 zamanlarda diyabetini izleyebilmek icin gerekli olan
ik 5 cihazlar1 (akill saat, telefon, internet erisimi, bu cihazlarin faturalari) saglamak aile 0,846 <0,001
e biitcemizi olumsuz etkiliyor.
Aile tiyelerinin temel ihtiyaglarini karsiladiktan sonra kalan para ¢ocugumun diyabet
1 . . 0,819 <0,001
bakimu i¢in yeterli olmuyor.
14 Dlyfa.bete uygun beslenme i¢in gerekli olan gidalarin maliyeti aile biit¢emizi olumsuz 0,946 0,001
etkiliyor.
Cocugumun diyabeti i¢in 6nerilen taze meyve ve sebzelerin maliyeti daha fazla
15 . T - e 0,950 <0,001
harcama yapmami gerektiriyor, bu durum aile biit¢emizi olumsuz etkiliyor.
Ailemizin tatil veya seyahat planlar, acil durumlar icin ekstra diyabet malzemeleri gibi
11 .. . . o T - e 0,856 <0,001
ozel diizenlemeler gerektiriyor bu durum aile biit¢emizi olumsuz etkiliyor.
Diyabet egitim programlarina gocugum ya da aile iiyelerinin katilmas: ekstra maliyet
7 . a1 e 1 0,719 <0,001
gerektiriyor, bu durum aile biitgemizi olumsuz etkiliyor.
Cocugumun diyabet yonetimi i¢in siirekli egitim ve danigsmanlik hizmetlerine erigim
12 9y - - - 0,862 <0,001
saglamak ekstra masrafa neden oluyor, bu durum aile biitgemizi olumsuz etkiliyor.
Diyabete yonelik beslenme egitimi ve danismanlik hizmetlerine katilmak i¢in ekstra
16 . 1 .- " 0,897 <0,001
harcamalar yapmam gerekiyor, bu durum aile biitgemizi olumsuz etkiliyor.
I Cocugumun diyabet yonetimi sirasinda olusabilecek acil durumlar igin ekstra 6zel
Ikincil ) . 9 . . .
ckonomik saglik sigortast ve saglik hizmeti satin almak zorunda kaliyorum, bu durum aile 0,748 <0,001
viik biit¢emizi olumsuz etkiliyor.
13 Cocugumun diyabeti nedeniyle psikolojik destek hizmetlerine ihtiya¢ duyabiliyorum 0,802 0,001

ve bu durum aile biitgemizi olumsuz etkiliyor.

Cocugumun diyabet yonetimi i¢in spor veya egzersiz aktivitelerinde gerekli olan tiyelik
17 ticretleri, ekipmanlar, spor kogu gibi ihtiyaglar1 gerektiriyor, bu durum aile biitgemizi 0,894 <0,001
olumsuz etkiliyor.

Cocugumun okulda diyabet yonetimini saglamak i¢in 6zel egitim kurumlarini tercih

10 etmek aile biitcemizi olumsuz etkiliyor.

0,698 <0,001

bach alfa giivenirlilik katsayis1 ve Mcdonald omega degeri  dirmede kullanilabilecek bir 6l¢tim aracidir. Kapsamli bir
hesaplanmigtir. DCBEYO toplam i¢in a=0,973 ve Mcdo- literatiir taramasi sonucu olusturulan bu &lgek diger aras-
nald Omega=0,982 olarak bulunmustur. Olgegin temel eko- tirmacilar tarafindan kendi kiiltiirlerine uyarlanabilir ve

nomik yiik faktori i¢in a=0,968, Mcdonald Omega=0,979;  arastirmacilar bu 6l¢egi kullanarak calisma yapabilirler.

ikincil ekonomik yiik faktorii i¢in i¢in a=0,945, Mcdonald |, o o .

Omega=0,962 olarak bulunmustur (Tablo 4). Olgek gelistirme veya uyarlama siirecinde, Madde I¢erik Ge-
cerlilik Indeksi ve Olgek Icerik Gegerlilik Indeksi degerleri-

nin 0,80>in tizerinde olmasi, uzman goriislerinin birlestigini
DCBEYO o6lgegi, tanimlayici, meta-analiz ve randomize Ve 6lgek maddelerinin uygunlugu konusunda giiglii bir fikir
kontrollii ¢aligmalar incelenerek gelistirilmis, diyabeti olan  birligi oldugunu gostermektedir. Bu durum, olgegin kap-
¢ocugun bakim vericilerinin ekonomik yiikiinii degerlen- sam gegerliliginin saglandigini ve maddelerin 6l¢tilmek iste-

TARTISMA
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Tablo 4. Tanimlayici istatistikler ve giivenilirlik analizi sonuglar:
Olgek Boyutlar: Madde Ort+SS  Diizeltilmis madde korelasyonu Madde gikarildiginda Alfa Alpha Omega
Temel ekonomik yiik 2 4,126+1,040 0,878 0,965 0,968 0,979
4 4,087+1,044 0,923 0,963
9 4,102+1,040 0,890 0,964
3 4,180+1,010 0,878 0,965
5 4,117+1,036 0,875 0,965
1 4,102+1,054 0,836 0,967
14 3,848+1,213 0,914 0,964
15 3,873£1,205 0,895 0,965
11 3,848+1,201 0,861 0,965
ikincil ekonomik yuk 7 3,424+1,313 0,859 0,935 0,945 0,962
12 3,585+1,286 0,922 0,929
16 3,702+1,258 0,922 0,930
8 3,287+1,354 0,826 0,937
13 3,570+1,298 0,829 0,937
17 3,770+1,248 0,858 0,936
10 3,800+1,273 0,691 0,949

Ort: Ortalama, SS: Standart sapma, Alpha: Cronbach Alfa giivenilirlik katsayis1 Alpha

nen yapiy1 temsil etmede yeterli oldugunu ifade etmektedir
(38,39). Mevcut galismanin sonuglari, DCBEYO’nin Madde
Icerik Gegerlilik indeksi 0,80-1,00; ve Olgek Icerik Gegerlilik
Indeksinin 0,96 olmasi uzmanlarin, maddelerin amaglanan
alan1 yeterince temsil ettigi konusunda fikir birligine vardi-
g1 gostermektedir. Bulgular, DCBEYO’nin madde igerik
gegerliligi agisindan gegerli oldugunu gostermektedir; bu
durum diyabeti olan ¢ocugun bakim vericisinin ekonomik
yiikiinii 6lgmede kullanigliligina olan giiveni artirmaktadir.
Uzman gorisleri alindiktan sonra 6lgek orneklemle ayni
ozelliklere sahip 30 bakim verici tizerinde pilot olarak uy-
gulanmistir (31). Bakim vericilere 6l¢cekte anlagilmayan bir
madde olup olmadigr ve maddelerde rahatsiz edici kelime/
ifadelerin bulunup bulunmadigini sorulmugstur. Pilot uygu-
lama sonrasinda bakim vericilerden 6lgegin aciklig1 ve anla-
silirligr konusunda olumsuz bir geri bildirim alinmamustir.
Pilot uygulamaya katilan 30 bakim verici ¢aligma 6rneklemi-
ne dahil edilmemistir. Pilot uygulama sonucunda uzmanlar
arasinda fikir birliginin oldugu, 6lgegin konu alanini yete-
rince 6l¢tigl ve kapsam gegerliliginin saglandigr goralmiis-
tiir. Buna gore 6lgegin son hali olusturulmustur.

Arastirmaya dahil edilen 6rneklemin faktor analizine uy-
gunlugunu test etmek amacryla KMO ve Bartlett x2 testleri
kullanilmigtir. Literatiirde KMO degeri: 0,90-100, miikem-
mel; 0,80-0,89, ¢ok iyi; 0,70-0,79, iyi; 0,60-0,69, orta; 0,50
0,59 zayif; <0,50, gecerlilik analizi i¢in yeterli 6rneklem
biyiikligii yok seklinde yorumlanmaktadir. Bu caligmada
Bartlett X2 testinin anlamli bulunmasi, verilerin faktor ana-

Turk J Diab Obes 2024; 8(3): 215-224

lizine uygun oldugunu, KMO degerinin 0,90’tan biiyiik ol-
mast mitkemmel olarak yorumlanmistir. Bu sonug, ¢caligma
verilerinin faktor analizine uygun ve ulagilan 6rneklem bii-
yikligiiniin yeterli oldugunu géstermektedir (28).

AFA analizi sonucunda 6l¢egin iki boyutlu faktorlerden
olustugu ve bu iki boyutlu faktoriin toplam varyansin
%78,71’ini agikladig1 belirlenmistir. Bu sonuglar ile agikla-
nan varyans icin onerilen en az %50 degerinin oldukga is-
tiinde oldugu goriilmistiir (40). Dolayisiyla 6lcekte yer alan
maddelerin varyans: yeterince agikladigini ve yap1 gegerli-
gine kanit sagladigini gostermistir. AFA sonucunda faktor
yikleri arasindaki fark 0,10°dan yiiksek olmadigindan ni-
hai AFA sonuglarinda ¢apraz yiik sorunu bulunmamakta-
dir (41). Olgekteki tiim maddeler i¢in komiinalite degerleri
0,40’tan ytiksek oldugu saptanmistir. Madde-toplam kore-
lasyonun 0,40 ve daha yiiksek olmas1 maddelerin olgiilecek
olan ozelligini dl¢ebildigini gostermektedir (42). Caligmada
gelistirilen dl¢egin faktor yiiklerinin 0,40’tan yiiksek oldugu
belirlenmis ve maddelerin yer aldig: tiim alt boyutlardaki
ozellikleri 6lgebildigi saptanmustir.

Bu ¢alisgmada AFA ile belirlenen faktor yapisinin uygunlu-
gu DFA ile degerlendirilmistir. DFA sonucunda serbestlik
derecesinin ki-kare degerine béliinmesiyle elde edilen de-
gerin <5 olmasi model uyumu tatmin edici kabul edilir (36).
RMSEA>0,10, uyum indekslerinin >0,90 oldugu ve tiim
maddelerin faktor yiiklerinin >0,30 oldugu saptanmugtir.
Bu degerler verilen modele uyumun oldugunu, tek faktorlii



Diyabeti Olan Cocugun Bakim Vericilerinin Ekonomik Yiikii Olcegi

yapiy1 dogruladigini ve maddelerin tamaminin 6lgekle ilis-
kili oldugunu gostermektedir. Ayrica bu degerler 6lgegin
yap1 gegerligine sahip oldugunu ve gegerli bir ara¢ oldugu-
nu gostermektedir (37).

Literatiirde likert tipi bir 6l¢me aracinin i¢ tutarhliginin he-
saplanmasinda Cronbach Alpha katsayist (a) veya McDo-
nald’s Omega katsayisinin (w) hesaplanmasi 6nerilmektedir
(43). Bu nedenle, ¢aligmada her iki katsaymin eszamanli
olarak ol¢tilmesi ve karsilastirilmasi saglanmigtir. Cronba-
ch alfa katsayisinin yiiksek olmasi 6lgekteki maddelerin bir-
biriyle tutarli oldugunu ve ayni o6zelligi dl¢tiigiinii gosterir
(28,35). Bir dlgegin glivenirligini gosteren Cronbach alfa ve
omega katsayisinin 0,80-1,00 olmas: yiiksek giivenilirlikte
oldugunu gostermektedir (35,38,44,45). Bu caligmada, olge-
gin tamamuina iliskin Cronbach alfa katsayis1 >0,80 olarak
bulunmus (a=0,968) olup bu durum o6l¢ekteki tim mad-
delerin birbiriyle tutarli oldugunu géstermektedir. Tip 1
Diabetes Mellituslu Cocugun Bakim Vericisinin Ekonomik
Yiikii Olgeginin gelistirilmesi ve psikometrik 6zelliklerinin
degerlendirilmesi amaciyla bu ¢alismanin sonucunda, 6l-
¢egin diyabeti olan ¢ocugun bakim vericilerinin ekonomik
yitkiini degerlendirmek igin gegerli ve giivenilir bir arag ol-
dugu belirlenmistir.

Tip 1 Diyabeti Olan Cocugun Bakim Vericilerinin Ekono-
mik Yiikit Olgegi, faktor analizi sonucuna gére iki alt bo-
yuttan (temel ekonomik yiik ve ikincil ekonomik yiik) ve
toplamda 16 maddeden olusmaktadir. Olgek besli likert
ozelligindedir ve dlcekte ters madde yer almamaktadir. Bu
Olgekten alinabilecek en diisiik puan 16 iken en yiiksek
puan ise 80’dir. Olcegin degerlendirmesinde, alinan puan-
larin artmast T1D ¢ocugu olan bakim vericilerin ekonomik
yukiint arttigini gosterir. Elde edilen sonuglara gére T1D
Cocugun Bakim Vericilerinin Ekonomik Yiikii Olcegi'nin
yap1 gecerliliginin iyi seviyede oldugu, iki faktorlii yap: ula-
silan 6rneklem icin uygun oldugunu gostermektedir.

Sonug olarak, ¢ocuklarda yayginligi giderek artan T1D ve
buna bagh gelisen ekonomik zorluklar g6z 6niinde bulundu-
ruldugunda bakim vericilerin ekonomik yiikiine iliskin 6l-
¢eklerin gelistirilmesi objektif degerlendirmeyi saglayacaktur.
Literatiir incelendiginde T1D bakim vericilerin yasadig1 eko-
nomik ytikii dl¢meye yonelik 6lgegin olmadig1 gorilmiistiir.
Tip 1 diabetes Mellitus’u olan ¢ocuga sahip bakim vericilerin
ekonomik yiikiinii gésteren bu 6lgek sayesinde, bakim veri-
cilerin ekonomik ytiki ile bakim kalitesi, genel bakim ytukd,
aile ici iligkiler, sosyal destek, bakim verici titkenmisligi, psi-
kolojik semptomlar, anksiyete ve fiziksel semptomlar gibi
degiskenler arasindaki iligkiler incelenebilir.
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GRAPHICAL ABSTRACT
Healthcare professionals can organize individual or group trainings to increase the e-health
literacy of individuals with diabetes and teach them how to use digital health resources.
1. Aim 3.Results

This research was conducted to Type 2 diabetic individuals have low e-

examine the relationship
between the e-health literacy
level and obtaining and verifying

health literacy (16.78) and low levels of
information acquisition in digital
environments (4.82).

health information from digital
media behaviors in individuals
with type 2 diabetes. 2.Method

The study was conducted in a training
and research hospital with a cross-
sectional design (n=251).

Education level, smartphone usage and
internet access make a significant
difference.

Strong correlations: e-health literacy and
information acquisition (r=0.758),
Tools: Descriptive Characteristics Form, confirmation behaviors (r=0.537).
e-Health Literacy Scale, Health

Information Verification Scale from Digital
Media. B’ Patient
Data analyses: Descriptive analyses, t- Educafion
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ABSTRACT

Aim: This research was conducted to examine the relationship between the e-health literacy level and obtaining and verifying health
information from digital media behaviours in individuals with type 2 diabetes.

Material and Methods: This cross-sectional study was conducted in a training and research hospital (n=251). Data were collected using
the Descriptive Characteristics Form, e-Health Literacy Scale and Verifying Health Information from Digital Media Scale. Descriptive
analyses, independent sample t-test, one-way ANOVA, and correlation analyses were used to evaluate the data.

Results: The average age of individuals with type 2 diabetes in the hospital where this study was conducted is 61.17+12.40. In this
study, the mean age of individuals with type 2 diabetes was 61.17+12.40. Type 2 diabetic individuals were found to have low e-health
literacy (mean=16.78, SD=10.61), obtaining health information from digital media (mean=4.82, SD=2.70), and low confirmation
level (mean=4.98, SD=2.62). A positive strong relationship was found between obtaining health information via e-health literacy
(r=0.758), digital health information (r=0.759), and digital confirmation (r=0.537) (p<0.05). Diabetics with a bachelor's degree or
higher (33.92+5.26) had higher e-health literacy and digital information obtaining and confirmation behavior scores than those with
high school (25.36+8.26), secondary school (21.74+9.47) and primary school (13.15+8.95) education levels (p<0.05). Those with a
smart phone (22.64+10.16) had higher e-health literacy and digital information obtaining and confirmation behavior scores than those
without (8.21£1.65), those who use the internet every day (28.32+7.68) had higher e-health literacy and digital information obtaining
and confirmation behavior scores than those who do not (8.05+0.47), and those with diabetes who think that the internet positively
affects their health (30.06+6.62) had higher e-health literacy and digital information obtaining and confirmation behavior scores than
those who do not (10.34+5.57) (p<0.05).

Conclusion: The e-health literacy level and obtaining and verifying health information from digital media behaviours are low. Diabetics
with a bachelor's degree or higher, who are employed, who have a smartphone, and who use the internet every day have higher e-health
literacy scores and obtaining and verifying health information from digital media behavior scores.

Keywords: Type 2 diabetes, Electronics, Health literacy, Consumer health information, Public health

Tip 2 Diyabetli Bireylerin e-Saglik Okuryazarlik Diizeyi ile Dijital Ortamdan
Saglik Bilgisi Edinme ve Teyit Davranislar1 Arasindaki Iligki:
Bir Kamu Hastanesi Ornegi

GRAFIKSEL OZET

Saglik calisanlari, diyabetli bireylerin e-saglik okuryazarligini artirmak ve dijital saglk
kaynaklarini nasil kullanacaklarini 6gretmek igin bireysel veya grup egitimleri diizenleyebilirler.

1. Amag
. . i 3.Bulgular
Bu arastirma, tip 2 diyabetli
bireylerin e-saglik Tip 2 diyabetli bireylerin e-saghk
okuryazarhk dijgexi ile dijital okuryazarligi (16,78) ve dijital ortamlarda
ortamdan saglik bilgisi bilgi edinme diizeyleri diisiiktiir (4,82).
edinme ve teyit davraniglari .
arasindaki iligkiyi incelemek M Egitim diizeyi, akilli telefon kullanimi ve
amaciyla yapilmistir :Metod internet erigsimi 6nemli bir fark yaratir.

Calisma, kesitsel tasarimla bir egitim ve
arastirma hastanesinde yiiriitiilmistir
(n=251).

Gliglii korelasyonlar: e-saglhk okuryazarligi
ve bilgi edinme (r=0,758), dogrulama
davraniglar (r=0,537).

Araglar: Tanimlayici Ozellikler Formu, e-
Saglik Okuryazarhig: Olgegi, Dijital

Ortamdan Saglik Bilgisi Edinme ve Teyit
Olgegi. ~ Patient
Veri analizi: Tanimlayici analizler, t-testi, ™ Educa",‘:"
ANOVA, korelasyon. E/f/
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0z
Amag: Bu aragtirma, tip 2 diyabetli bireylerin e-saglik okuryazarlik diizeyi ile dijital ortamdan saglik bilgisi edinme ve teyit davranislar:
arasindaki iliskiyi incelemek amaciyla yapilmistir.

Gereg ve Yontemler: Bu kesitsel caligma bir egitim ve aragtirma hastanesinde yiiriitiilmiistiir (n=251). Veriler Tanimlayic1 Ozellikler
Formu, e-Saglik Okuryazarligi Olgegi ve Dijital Medyadan Saglik Bilgilerinin Dogrulanmasi Olgegi kullanilarak toplanmugtir. Verileri
degerlendirmek i¢in tanimlayici analizler, bagimsiz 6rneklem t-testi, tek yonlit ANOVA ve korelasyon analizleri kullanilmustir.

Bulgular: Bu ¢alismanin yiiriitiildigi hastanedeki tip 2 diyabetli bireylerin yas ortalamas1 61,17+12,40’tir. Tip 2 diyabetli bireylerin
e-saglik okuryazarlik (Ortalama= 16,78, SS= 10,61) dijital ortamdan saglik bilgisi edinme (Ortalama =4,82, SS= 2,70) ve teyit diizeyi
diisitk (Ortalama= 4,98, SS= 2,62) bulunmustur. e-saglik okuryazarlig ile saglik bilgisi alma (r=0,758), dijital saglik bilgi (r=0,759) ve
dijital onay (r=0,537) arasinda pozitif giiglii bir iliski bulunmustur (p<0,05). Egitim diizeyi lisans ve tizeri olan diyabetlilerin (33,92+5,26)
egitim diizeyi lise (25,36+8,26), ortaokul (21,74+9,47) ve ilkokul olanlara (13,15+8,95) gore e-saglik okuryazarlig: ile dijital ortamda bilgi
edinme ve teyit davranis puani daha ytiksektir (p<0,05). Akilli telefonu olanlarin (22,64+10,16) olmayanlara (8,21+1,65) gore, her giin
internet kullananlarin (28,32+7,68) kullanmayanlara (8,05+0,47) gore ve internetin saghigin pozitif etkiledigini diisiinen diyabetlilerin
(30,06+6,62) distinmeyenlere (10,34+5,57) gore e-saglik okuryazarlig: ile dijital ortamda bilgi edinme ve teyit davranis puani daha
ytiksektir (p<0,05)

Sonug: Bu ¢alismanin yiiriitildagi hastanedeki tip 2 diyabetli bireylerin e-saglik okuryazarlik diizeyi ile dijital ortamdan saglik bilgisi
edinme ve teyit diizeyi disiiktiir. Egitim diizeyi lisans ve tizeri olan, ¢alisan, akilli telefonu olan, her giin internet kullanan diyabetlilerin

e-saglik okuryazarlik diizeyi ile dijital ortamda bilgi edinme ve teyit davranis diizeyi diger gruplara gore daha yiiksektir.

Anahtar Sozciikler: Tip 2 diyabet, Elektronik, Saglik okuryazarhigi, Saghk bilgisi kullanma, Halk saghg

INTRODUCTION

The rapid advancement of the digital age has brought signif-
icant changes to the field of health. In particular, the wide-
spread use of the internet and the development of mobile
technologies have dramatically transformed how individu-
als access health information (1). To increase the demand
for health services and relieve the burden on health systems,
digital health applications have become important tools
that facilitate individuals’ access to health information (2).
In this context, e-health literacy emerges as a critical con-
cept, referring to individuals’ ability to access, understand,
and use health information in digital environments (3,4).
Type 2 diabetes is a chronic disease that is common world-
wide and directly affects the quality of life of individuals (5).
Globally, diabetes mellitus, a chronic, progressive disease, is
a public health problem (6). According to the Internation-
al Diabetes Federation (IDF), there were 537 million adults
with type 2 diabetes throughout the world in 2021. Of all
European countries, Tiirkiye has the highest prevalence of
diabetes (14.5%) (7).

The lifelong treatment process required for individuals with
diabetes makes continuous and accurate access to health in-
formation essential. At this point, digital health platforms
and e-health literacy play a crucial role in disease manage-
ment and healthcare-seeking behaviors of individuals with
type 2 diabetes (8). According to research by the Turkish
Statistical Institute, 68.8% of internet users in our country
searched for health-related information on the internet in
the first three months of 2018 (9). The high rate of health

information search on the internet and the ease of access
to health-related information on the internet have made
e-health literacy important. E-health literacy is the ability
to search, find, understand, and evaluate health-related in-
formation from electronic sources and to use or apply the
information obtained to solve a health problem (10). Low
e-health literacy poses a significant threat to both individual
health and public health because the application of false and
misleading information on the internet can cause signifi-
cant health problems. Individuals with low e-health literacy
levels may be at risk of exposure to misinformation (11). In-
dividuals with type 2 diabetes can obtain information from
many digital environments to manage their health. A closer
examination of their preferences for obtaining health infor-
mation in digital environments reveals that users tend to
rely more on websites than on social media for health-re-
lated information (8,10,11). In studies conducted in Korea
and Taiwan, the e-health literacy of individuals with diabe-
tes was found to be at a moderate level (8,11). Low e-health
literacy in individuals with type 2 diabetes may make it
difficult for individuals to effectively use e-health technol-
ogies and services (10). In Neter and Brainin's study, it was
stated that individuals with high health literacy tend to
obtain information by using digital health resources more
effectively and to check the accuracy of this information
(12). In a study conducted in Swedish society by Sundell et
al. it suggested that low health literacy levels of individuals
also reduced health information seeking behavior in digi-
tal environments (13). Yao et al. stated in their study that
diabetes patients exhibit information seeking and sharing
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behaviors in online health communities (14). However, no
study has been found examining the relationship between
e-health literacy and obtaining health information from
digital environments and verification behaviors in individ-
uals with diabetes. Digital platforms, especially social media
and forums are full of unverified health information. In-
dividuals with diabetes with low e-health literacy may be
negatively affected by this information pollution and may
adopt misguided health practices. This study may guide the
patient education and guidance functions of digital health
platforms to be more effective. Digital content customized
specifically for individuals with diabetes can be developed.

MATERIAL and METHODS
Aim and Hypothesis

This research was conducted to examine the relationship
between the e-health literacy level and obtaining and ver-
ifying health information from digital media behaviours in
individuals with type 2 diabetes.

H1: Individuals with type 2 diabetes have low electronic
health literacy levels.

H2 : Individuals with type 2 diabetes have low obtaining
and verifying health information from digital media behav-
iours.

H3: There is a positive relationship between the electronic
health literacy and obtaining and verifying health informa-
tion from digital media behaviours in individuals with type
2 diabetes

Study Design, Setting and Participants

The study was conducted cross-sectional in a training and
research hospital in Tiirkiye, between January 2024 and
June 2024. The universe of the study consisted of type 2 dia-
betic patients who were hospitalized for treatment in the In-
ternal Medicine I and II Clinics of this hospital between the
specified dates. In the study, a two-way hypothesis was es-
tablished to examine the relationship between the behaviors
of diabetic patients to obtain health information in the digi-
tal environment, e-health literacy and health service request
postponement and the sample size was calculated using
the G*Power 3.1.9.7 program (15). Since there is no similar
study in the literature, a reference source could not be used.
In the analysis, Exact was selected from the test family and
“correlation: Bivariate normal model” was selected from the
statistical test. The correlation value was taken as the basis
and the required sample size was calculated as at least 202
with a 5% margin of error (a=0.05, hO correlation value 0
and 95% power (1-f=0.95) for the correlation analysis. The
inclusion criteria for the study were 1) being over 18 years
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of age, 2) being diagnosed with type 2 diabetes, 3) being a
native Turkish speaker and 4) agreeing to participate in the
study. The exclusion criteria for the study were 1) being di-
agnosed with gestational or type 1 diabetes, 2) not having a
diagnosis of cognitive or major psychiatric disease. A total
of 251 type 2 diabetic individuals meeting these criteria con-
stituted the study sample.

Instruments

The data collection included a descriptive characteristics
form, the e-Health Literacy Scale (e-HLS), the Obtaining
and Verifying Health Information from Digital Media Scale
(OVHIDMS).

Descriptive Characteristics Form: The descriptive char-
acteristics form was prepared considering the literature
and is composed of questions about age, gender, education,
marital status, profession and sociodemographic structures
of health workers and their attitudes towards older people
(8,10,11).

e-Health Literacy Scale (e-HLS): This scale was developed
by Norman and Skinner in English. Turkish validity and re-
liability studies were performed by Uskun et al. (16,17). The
scale was developed to measure individuals’ knowledge and
skills in finding, evaluating, and using health information
from electronic sources. The scale is unidimensional and
contains eight items. The scale is a 5-point Likert scale (1=
Strongly agree and 5= Strongly disagree). The lowest score
on the scale is 8 and the highest score is 40. A higher score
on the scale indicates a good level of eHealth literacy. Cron-
bach’s alpha was 0.97 for the scale. The goodness of fit indi-
ces are as follows: x?*/sd= 4.645, RMSEA=0.096, CFI=0.990,
SRMR=0.024, GFI=0.964, AGFI=0.900, and NFI=0.987.
This study found Cronbach’s alpha to be 0.92 for the scale.

Obtaining and Verifying Health Information from
Digital Media Scale (OVHIDMS): The scale, developed
in Turkish by Comlek¢i and Bozkanat, was created to de-
termine the behaviors of individuals in obtaining health
information and confirming information in digital envi-
ronments (18). The scale developed as a result of the re-
search consists of 3 sub-dimensions and 10 items in total
(Obtaining Health Information-3 items, minimum 3 points
maximum 15 points, Digital Health Information-3 items,
minimum 3 points maximum 15 points, Digital Confir-
mation-4 items, minimum 4 points maximum 20 points).
The scale is a 5-point Likert type (1=never, 5=always). The
first sub-dimension describes situations where users prefer
non-interactive environments instead of social media en-
vironments when searching for health information on the
web (Sample item: I obtain health information from news-
paper websites). The averages of the relevant items must be



e-health Literacy and Obtaining and Verifying Health Information

taken to calculate the scale. A decrease in the score obtained
from the scale indicates that the participant’s preference for
obtaining health information from digital environments
decreases; an increase in the score indicates that the par-
ticipant’s preference for obtaining health information from
digital environments increases. The second sub-dimension
represents Digital Health Information Acquisition (Sample
item: I obtain health information in digital environments
via Twitter). This factor describes the situation in which a
user accesses health information via social media platforms
such as Instagram, YouTube or Twitter. The averages of the
relevant items must be taken to calculate the scale. A de-
crease in the score obtained from the scale indicates that
the participant’s preference for obtaining health informa-
tion from digital environments decreases; an increase in the
score indicates that the participant’s preference for obtain-
ing health information from digital environments increas-
es. The third sub-dimension is the “Digital Confirmation”
factor. It clarifies the methods by which users confirm the
health information they obtain in digital media (Sample
item: I obtain health information from health profession-
als - doctors, scientists - via digital platforms). A decrease
in the score obtained from the scale indicates that the par-
ticipant’s digital health information confirmation habits
decrease; an increase in the score indicates that the partic-
ipant’s digital health information confirmation habits in-
crease. All items of the scale should not be used together. A
decrease in the score obtained from the scale indicates that
the participant’s preference for obtaining health informa-
tion from digital environments decreases, and an increase
in the score indicates that the participant’s preference for
obtaining health information from digital environments in-
creases. Cronbach’s alpha was 0.76 for the scale. The good-
ness of fit indices are as follows: x?/sd= 4.36, RMSEA=0.078,
CFI=0.95, GFI=0.95, AGFI=0.92, and NFI=0.93. This study
found Cronbach’s alpha to be 0.85 for the scale.

Procedure

Data collection was conducted face-to-face in the patient
rooms of the clinics. Since all authors (five experts) received/
completed nursing and medical education, they easily col-
lected data from individuals with diabetes. While some of
the researchers among the authors have conducted many
studies on individuals with diabetes, one of the researchers
is a specialist in internal medicine. A total of 251 individ-
uals with type 2 diabetes participated in the study. Before
administering the data collection tools, informed consent
was obtained from each participant. Data collection took 30
minutes per individuals with type 2 diabetes.

Statistical Analysis

The data obtained were analyzed using the IBM Statistical
Package for the Social Sciences (SPSS) version 22.0. De-
scriptive statistics, such as mean, standard deviation, and
percentage, were employed to present data on descriptive
characteristics and scores from the e-HLS and OVHIDMS.
Since the data collected with the e-HLS (Skewness/Kur-
tosis: 0.701/-1.008), and OVHIDMS (Skewness/Kurtosis:
0.885/0.942) followed a normal distribution, parametric
tests were used for data analysis. The study utilized an inde-
pendent samples t-test to assess differences in mean scores
of scales across sociodemographic groups. Additionally,
one-way ANOVA was employed to examine differences
among multiple groups. Bonferroni test was used in pair-
wise subgroup comparisons of variables with significance
between groups as a result of Anova analysis. Pearson cor-
relation analysis was conducted to explore relationships be-
tween the scales. Statistical significance set at p<0.05.

Ethical Consideration

This study adhered to the principles of the Declaration of
Helsinki. Approval was obtained from the Ugak Universi-
ty Non-Interventional Research Ethics Committee (Date:
14.12.2023/Decision number: 259-259-26). Informed con-
sent was obtained from all participating health profession-
als before the study commenced. Additionally, permission
was granted by the hospital where the study was conducted
(Date: 27.11.2023/Number: E-45786011-599-230185080).
Permission to use the scales for data collection was also ob-
tained via email from the researchers who developed them.

RESULTS
Participant Characteristics

The average age of individuals with type 2 diabetes in this
study was 61.17£12.40. 56.60% of the participants were
female, 90.00% were married, 80.10% were unemployed,
25.10% were smokers, and 7.20% were alcohol drinkers.
Participants had been diabetic for an average of 10 years
and 40% used both oral medication and insulin, 60.20% of
the participants developed complications related to diabe-
tes, 59.40% of the participants had a smartphone and 31%
used the internet every day (Table 1).

The Mean Scores of e-HLS, and OVHIDMS

Individuals with type 2 diabetes were found to have low
e-health literacy (mean= 16.78, SD= 10.61), low level of
health information obtain from digital media (mean= 4.82,
SD= 2.70) and low level of confirmation (mean= 4.98, SD=
2.62) (Table 2). Hypotheses H1, and H1, were confirmed.
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Table 1: Demographic characteristics of the individuals with type 2 diabetes
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Characteristics Findings (n=251) Characteristics Findings (n=251)
Age (yeart SD) (Min-Max) 61.17+12.40 (28.0-89.0)  Year of treatment (year+SD) (Min-Max) 7.70+5.56 (1.0-30.0)
Gender, n (%) Medication types, n (%)
Female 142.0 (56.6) Oral medication 98.0 (39.00)
Male 109.0 (43.4) Insulin 51.0 (20.30)
Marital status, n (%) Oral + Insulin 102.0 (40.60)
Married 226.0 (90.0) Complication, n (%) 151.0 (60.20)
Unmarried/divorced/dead 25.0 (10.0) Frequency of going to diabetes control, n (%)

Education level, n (%) None 17 (6.80)
Primary school degree 174.0 (69.30) Quarterly 174 (69.30)
Middle school degree 39.0 (15.50) Once every six months or once a year 42 (16.70)
High school degree 25.0 (10.00) Once a year 15 (6.00)
Bachelor’s degree and above 13.0 (5.20) Every two to three years 3(1.20)

Working, n (%) Chronic disease other than diabetes, 191.0 (76.10)
Not working 91.0 (36.30) n (%)

Retired 110.0 (43.80) Do you have a smartphone? Yes, n (%) 149.0 (59.40)
Working 50.0 (19.90) Frequency of internet use, n (%)

Income, n (%)

Income less than expenses

108.0 (43.00)

Income equals expenses

128.0 (51.00)

Income more than expenses

15.0 (6.00)

Every day 80.0 (31.90)
Most days of the week 33.0 (13.10)
A few days of the week 20.0 (8.00)

Never 118.0 (47.00)

Smoking, n (%)

I have never smoked

120.0 (47.80)

Do you think the internet has a positive effect

on your health? n (%)

I quit smoking 68.0 (27.10)
Smoking 63.0 (25.10)
Alcohol, n (%)

No 82.0 (32.70)
I'm undecided 107.0 (42.60)
Yes 62.0 (24.70)

I have never drunk alcohol

166.0 (66.10)

How important is it that you can access health resources

online? n (%)

I quit drinking alcohol 67.0 (26.70) Not important 94.0 (37.50)
I drink alcohol 18.0 (7.20) Undecided 98.0 (39.00)
Diabetes duration (year+SD) (Min-Max) 10.07+6.86 (1.0-35.0) Important 59.0 (23.50)

X: Mean, SD: Standard Deviation, Min: Minimum, Max: Maximum

Table 2: The mean scores of e-HLS and OVHIDMS

Findings

Scores (n=251)

e-HLS (score+SD) (Min-Max) 16.78+10.61 (8.0-40.0)

OVHIDMS (score+SD) (Min-Max)

Obtaining Health Information 4.17+2.18 (3.0-13.0)

Digital Health Information 4.82+2.70 (3.0-12.0)

Digital Confirmation 4.98+2.62 (4.0-20.0)

SD: Standard Deviation, Min: Minimum, Max: Maximum
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The total Cronbach alpha value of e-HLS was found to be
0.97 for the Turkish scale, while it was found to be 0.92 in
our study. The small number of scale items or the applica-
tion of the scale to a different group may have caused a low-
er Cronbach alpha value than the Turkish scale. However,
since the total Cronbach alpha value of e-HLS in this study
was greater than 0.70, we can say that the result is reliable
(19). The Cronbach alpha value of the OVHIDMS scale was
found to be higher than the Turkish version.
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Table 3: The relationship between the e-HLS and OVHIDMS mean scores

e-HLS Obtaining Health Information Digital Health Information Digital Confirmation

r 1 0.758" 0.759" 0.537"
e-HLS

p <0.001 <0.001 <0.001
Obtaining Health r 0.758" 1 0.507" 0.639”
Information p <0.00 1 <0.001 <0.001
Digital Health r  0.759" 0.507" 1 0.457"
Information p  <0.001 <0.001 <0.001

r 0.537" 0.639” 0.457" 1
Digital Confirmation

p <0.001 <0.001 <0.001

r: correlation, Pearson correlation, p<0.001**

The Relationship Between e-HLS, and OVHIDMS Mean
Scores

As a result of this study, a positive strong relationship was
found between receiving health information (r=0.758),
digital health information (r=0.759) and digital consent
(r=0.537) through e-HLS (p<0.05). Hypothesis H1, was
confirmed (Table 3).

The Comparison of the Mean Scores on e-HLS, and
OVHIDMS between Descriptive Characteristics

Diabetic patients with a bachelor’s degree or higher educa-
tion had higher e-HLS scores and digital information ob-
taining and verification behavior scores than diabetic indi-
viduals with other levels of education (p<0.05). Employed
diabetic patients had higher e-HLS scores and digital infor-
mation obtaining and verification behavior scores than un-
employed diabetic patients (p<0.05). Diabetic patients who
have a smartphone, use the internet every day, and think
that the internet positively affects their health had higher
e-HLS scores and digital information obtaining and verifi-
cation behavior scores than other diabetic patients (p<0.05)
(Table 4).

DISCUSSION

As a result of this study, the e-health literacy and the abil-
ity of individuals with type 2 diabetes to obtain and verify
health information from digital media were found to be low.
Similarly, a study conducted on diabetic patients in Turkey
also revealed that their e-health literacy levels were low (20).
In studies conducted in Korea and Taiwan, the e-health lit-
eracy of individuals with diabetes suggested to be at a mod-
erate level (8,11). Low e-health literacy in individuals with
type 2 diabetes may make it difficult for individuals to ef-
fectively use e-health technologies and services (10). In our
study, it was determined that as the e-health literacy level
of individuals with diabetes decreases, their health informa-
tion obtaining and verifying behavior from digital environ-

ments also decreases. In Neter and Brainin's study, it was
stated that individuals with high health literacy tend to ob-
tain information by using digital health resources more ef-
fectively and to check the accuracy of this information (12).
In a study conducted in Swedish society by Sundell et al, it
suggested that low health literacy levels of individuals also
reduced health information seeking behavior in digital en-
vironments (13). Yao et al stated in their study that diabetes
patients exhibit information seeking and sharing behaviors
in online health communities (14).

Current research suggests that low e-health literacy in these
individuals may negatively affect their ability to manage di-
abetes (10,20). It is also stated that diabetes patients with
low e-health literacy struggle to obtain and apply disease-re-
lated information, which negatively impacts their treatment
adherence and overall health status (21).

In our study, as the level of education of diabetic individu-
als increases, e-health literacy and health information seek-
ing and confirmation behavior from digital environments
increase. In the systematic review conducted by Caruso et
al., it was found that diabetic individuals with higher levels
of education tend to use digital health technologies more
frequently and with greater ease (21). Highly educated in-
dividuals are better equipped to understand, interpret and
integrate health information into their daily lives, enabling
them to utilize digitally presented health information more
effectively (13). Individuals with higher levels of education
generally possess better research and critical thinking skills.
This enables them to be more discerning and inquisitive
when seeking health information from digital environ-
ments. Thus, they are more careful to verify the information
they find and to get information from reliable sources (22).
Additionally, individuals with higher levels of education
are generally more familiar with technology and therefore
more comfortable using e-health platforms and digital tools.
These individuals can more effectively manage the process-
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Table 4: The comparison of the mean scores on the OVHIDMS and e-HLS between descriptive characteristics
Characteristics e-HLS Obtaining }.Iealth Digital He.alth Digital.
Information Information Confirmation
Gender
Female 16.27+10.43 4.07+2.04 4.95+2.80 4.96+2.57
Male 17.44+10.85 4.31+2.34 4.66+2.56 5.01£2.70
t- test -0.862 p=0.390 -0.843 p=0.400 0.863 p=0.389 -0.160 p=0.873
Education level
Primary school degree 13.15+8.95 3.66£1.61 3.75%1.75 4.37+1.48
Middle school degree 21.74+9.47 4.48+2.60 6.61+£2.84 4.92+1.61
High school degree 25.36+8.26 5.44+2.39 7.28+2.96 5.84+3.15
Bachelor’s degree and above 33.92+5.26 7.76%2.65 9.15+2.15 11.76£5.19

ANOVA

38.075 p=<0.001*

22.738 p=<0.001*

53.433 p=<0.001*

53.816 p=<0.001*

Working
Not working 14.53+9.68 3.75%1.67 4.45+2.47 4.52+1.63
Retired 13.60+9.76 3.88+1.90 3.71+1.62 4.70+2.40
Working 27.84+5.83 5.60+2.90 7.96+2.67 6.44+3.83
ANOVA 46.470 p=<0.001* 14.774 p=<0.001* 66.649 p=<0.001* 10.382 p=<0.001*
Income
Income less than expenses 15.23+£10.18 3.88+1.88 4.09+2.08 4.48+1.85
Income equals expenses 17.08+10.82 4.30+2.39 5.09+2.79 5.21£2.96
Income more than expenses 25.33+7.60 5.20+2.00 7.86+3.37 6.73+3.36
ANOVA 6.331 p=<0.002** 2.849 p=0.060 15.748 p=<0.001* 6.012 p=<0.003
Medication types
Oral medication 19.134+9.94 4.22+2.05 5.87+3.02 5.38+3.14
Insulin 13.62+9.89 3.80+1.93 3.94+1.93 4.58+2.04
Oral + Insulin 16.09+11.16 4.3242.40 4.26%2.37 4.80+2.28
t- test 5.023 p=<0.007** 0.998 p=0.370 13.582 p=<0.001* 1.992 p=0.139
Complication
No 21.31+11.05 4.84+2.63 5.98+3.05 5.74+3.44
Yes 13.78+9.19 3.74+1.69 4.06+2.13 4.49+1.74
t- test 5.856 p=<0.001* 4.01 p=<0.001* 5.842 p=<0.001* 3.788 p=<0.001*
Chronic disease other than diabetes
No 22.13+9.34 4.18+1.97 6.46+2.82 5.28+2.96
Yes 15.09+10.45 4.17%2.25 4.31+2.45 4.89+2.51
t- test 4.659 p=<0.001* 0.016 p=<0.987 5.709 p=<0.001* 0.998 p=0.319
Do you have a smartphone?
No 8.21+1.65 3.04+0.40 3.12+0.97 4.16+1.23
Yes 22.64+10.16 4.95+2.53 5.99+2.88 5.55+3.13
t- test -14.200 p=<0.001* -7.501 p=<0.001* -9.648 p=<0.001* -4.236 p=<0.001*
Frequency of internet use
Every day 28.32+7.68 5.80+2.73 7.15+2.84 6.26+3.73
Most days of the week 21.00£7.96 4.48+2.26 6.03£2.70 5.42+3.08
A few days of the week 15.10+7.81 4.10+1.74 4.15+1.92 4.70+1.49
Never 8.05+0.47 3.00+0.09 3.03+0.36 4.05+£0.55
ANOVA 211.637 p=<0.001* 37.855 p=<0.001* 74.480 p=<0.001* 13.405 p=<0.001*
Do you think the internet has a positive effect on your health?
No 10.34+5.57 3.35+1.07 3.32+1.19 4.46%2.00
I’'m undecided 14.01+8.58 3.57+1.40 4.18+2.07 4.36+1.77
Yes 30.06+6.62 6.32+2.89 7.91+2.66 6.75%3.63
ANOVA 144.415 p=<0.001* 58.199 p=<0.001* 101.058 p=<0.001* 21.850 p=<0.001*

F: One-way ANOVA, Bonferroni, t: Independent sample t-test *<0.001, **<0.01
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es of seeking health information, participating in online
health communities, and verifying this information (14).
As a result, as the level of education increases, the e-health
literacy and digital health information seeking behaviors of
individuals with diabetes also increase. This is associated
with adopting a more conscious, inquisitive and technolo-
gy-compatible approach.

Our study found that employed diabetic patients with high-
er income levels possess high e-health literacy and digital
health knowledge. High-income individuals generally have
better access to technology, enabling them to utilize more
advanced and up-to-date digital devices, fast internet con-
nections, and paid health applications. This facilitates easier
access to e-health platforms and allows them to use these re-
sources more effectively (22). High-income and employed
individuals are generally better educated, which enhances
their ability to understand complex health information and
use it correctly. Furthermore, their work lives may cultivate
habits of continuously seeking, evaluating, and applying in-
formation (13).

In our study, individuals who did not have any complica-
tions related to diabetes or any other chronic disease other
than diabetes were found to have higher e-health literacy and
information acquisition levels from digital health resources.
Another study found that diabetics with high health literacy
had lower rates of chronic complications (23). Individuals
without diabetes complications may be more successful in
managing their diabetes. Individuals without complications
may constantly seek information to maintain their health
status, which may increase their e-health literacy. A study
found a statistically significant decrease in the health liter-
acy of individuals with diabetic complications (24). Indi-
viduals without chronic diseases other than diabetes can
focus exclusively on diabetes in their health management.
A study found that diabetics without other chronic condi-
tions have higher health literacy scores (25). This enables
them to search for and track health information more effec-
tively than those managing multiple chronic diseases. Con-
centrating on a single health condition allows individuals
to explore their health information in greater depth (26,27).

In our study, diabetics who have a smartphone and use the
internet frequently have higher e-health literacy and levels
of obtaining and verifying information from digital health
sources. Studies have also found that diabetics who have in-
ternet access and use it frequently have higher e-health lit-
eracy (8,28). Smartphones allow users to remain constantly
connected to the internet. This allows individuals to access
their health information anytime and anywhere. Constant
access increases opportunities to seek and verify informa-

tion (28). For example, a diabetic can track their blood sugar
levels through an app on their smartphone and seek health
information based on that data (22). In Kim et al.’s study,
those who use the internet as a source of health informa-
tion, those who use the internet for 91 minutes or more per
day, and those who think that the internet is beneficial have
higher e-health literacy scores (11). Smartphone owners are
generally more familiar with technology and more able to
use the internet effectively. This enhances their capacity to
search, evaluate, and utilize health information. Especially
among individuals who use the internet for health-related
information, there tends to be an inclination toward learn-
ing how to effectively manage their health conditions using
such information. Individuals who use the internet regular-
ly may generally have a higher level of education. Education
increases individuals™ ability to understand and use com-
plex information, increasing e-health literacy (2,29).

As a result of this study, it was found that the e-health lit-
eracy level of individuals with type 2 diabetes in obtaining
health information from digital media and confirming it
was low. In our study, it was determined that as the e-health
literacy level of individuals with diabetes decreased, their
health information obtaining and confirmation behavior
in digital media also decreased. Diabetics with a bachelor’s
degree or higher, those who are employed, those who have a
smartphone, use the internet every day, and those who think
that the internet positively affects their health had higher
e-health literacy scores and digital information obtaining
and confirming behavior scores. In light of this information,
interventions aimed at increasing electronic health literacy
can improve disease management of individuals with type 2
diabetes and positively affect health outcomes.

e-health literacy education is a multi-stakeholder respon-
sibility, with nurses and other institutions being important
parts of this process. Successful addressing of this issue is
possible with an integrated approach at all levels of health-
care delivery. National strategies and policies can be created
to promote eHealth literacy education. In addition, public
awareness campaigns can be organized to improve digital
health literacy. Health professionals can organize individual
or group trainings to teach individuals with diabetes how
to use digital health resources. In these trainings, websites,
mobile applications, and digital health tools that provide
reliable health information can be introduced. Health pro-
fessionals can guide patients to access accurate information
by recommending reliable digital health resources.
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GRAPHICAL ABSTRACT

1.Introduction and aim

As a chronic comorbidity, obesity,
hypertension (HT) and type 2
diabetes (T2D) can lead to different
long-term physiological responses
and side effects related to
medication use, which in turn can
have different effects on physical
activity, functional capacity and
quality of life.

Therefore, the aim of our study was
to compare physical activity,
functional capacity and quality of life
between elderly patients with chronic
comorbidities and their healthy peers.

2.Method

*37 older & obesity
#37 older & HT
g=e +37 older & T2D

' e37 older& healthy

Quality of life: SF-36

3.Results

v’ Physical activity, functional capacity
and quality of life were the lowest
in the obesity group.

v Older patients with T2D showed
lower levels of these parameters
than HT and healthy groups.

v However, no significant difference
was found between the HT group
and healthy peers.
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ABSTRACT

Aim: This study aimed to compare physical activity (PA), functional capacity (FC), and quality of life (QoL) among older patients with
chronic comorbidities and their healthy peers in a state hospital setting.

Material and Methods: A total of 148 older adults, divided into groups of obesity, hypertension (HT), type 2 diabetes (T2D), and
healthy, with 37 participants in each group, were included. PA, FC, and QoL were assessed using the International Physical Activity
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Questionnaire-Short Form (IPAQ-SF), the 6-minute walk test (6MWT), and the SF-36 Quality of Life Questionnaire, respectively. The
Kolmogorov-Smirnov test assessed variable distribution. Continuous variables were compared with one-way ANOVA, discrete variables
with the Kruskal-Wallis test, and categorical variables with the chi-square test. Bonferroni and Mann-Whitney U tests were used for
post-hoc pairwise comparisons.

Results: The obesity group exhibited significantly lower PA and FC compared to all other groups (p=0.044). The QoL of the obesity group
was also significantly lower than that of the HT and healthy groups (p=0.017). The HT group had significantly higher PA compared to
the T2D group (p=0.046), with no significant difference between the HT and healthy groups (p=0.077). The FC in the HT group was
significantly higher than in the T2D group (p=0.043) but not different from the healthy group (p=0.074). The QoL was significantly
higher in the HT group compared to the T2D group (p=0.017), with no significant difference between the HT and healthy groups
(p=0.803). The T2D group had significantly lower PA, FC, and QoL compared to the healthy group (p=0.040).

Conclusion: PA, FC, and QoL were lowest in the obese group. Older patients with T2D also showed lower levels in these parameters
compared to HT and healthy groups, though no significant differences were found between the HT and healthy peers.

Keywords: Diabetes, Functional capacity, Hypertension, Obesity, Physical activity, Quality of life

Kronik Komorbiditeleri Olan Yashh Hastalar ile Saglikli Akranlar Arasinda
Fiziksel Aktivite, Fonksiyonel Kapasite ve Yasam Kalitesinin Karsilastirilmasi:
Bir Devlet Hastanesi Ornegi

GRAFIKSEL OZET
1.Girig ve amag 2.Metod 3.Sonuglar
Kronik bir komorbidite olarak el el v Fiziksel ~ aktivite,  fonksiyonel
obezite, hipertansiyon (HT) ve Tip 2 Vaka ::;z:::i:;n kapasite ve yasam kalitesi obezite
diyabet (T2D), farkli uzun vadeli grubunda en diisiik seviyedeydi.

fizyolojik tepkilere ve ilag kullanimi

v i
ile ilgili yan etkilere yol agabilmekte T2D'li yashlar, bu parametrelerde

HT ve saglkli gruplara gore daha

f1037 yagh & saglikh

ve bu durum da fiziksel aktivite, g ) -~ : .. .
; : SIS diiglik seviyeler gosterdi.
fonksiyonel kapasite ve yasam °
kalitesi ngrinde farkll etkilere Fiziksel aktivite: IPAQ = v' Ancak HT grubu ile sagllkl'l akranlar
neden olabilmektedir. arasinda anlamli bir fark
bulunmadi.

kronik komorbiditeleri olan yash -

hastalar ile sagliklh akranlan arasinda Y é%i?
fiziksel aktivite, fonksiyonel kapasite o |
ve yasam kalitesini karsilagtirmaktir. Yasam kalitesi: SF-36 m :@

Ucgun H ve ark. Kronik Komorbiditeleri Olan...
Turk J Diab Obes 2024;8(3).

Bu nedenle, calismami , : : '
e S Fonksiyonel kapasite: 6DYT

Hikmet Uggun, Omer Bayrak, Miicahit

Turkiye Diyabet ve Obezite Dergisi Tasdemir

oz
Amag: Bu ¢aligma, bir devlet hastanesi 6rneginde kronik komorbiditeleri olan yagh hastalar ile saglikli akranlar1 arasinda fiziksel aktivite
(FA), fonksiyonel kapasite (FK) ve yasam kalitesini (YK) karsilastirmay1 amagladu.

Gereg ve Yontemler: Calismaya, obezite, hipertansiyon (HT), tip 2 diyabet (T2D) ve saglikli olmak tizere dort gruba ayrilan, her grupta
37 katilimci olmak tizere toplam 148 yashi birey dahil edildi. FA, FK ve YK, sirastyla Uluslararasi Fiziksel Aktivite Anketi-Kisa Formu
(UFAA-KF), 6 dakika yiiriime testi (6DYT) ve SF-36 Yasam Kalitesi Anketi kullanilarak degerlendirildi. Kolmogorov-Smirnov testi
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degisken dagilimini degerlendirmistir. Stirekli degiskenler tek yonlit ANOVA ile, kesikli degiskenler Kruskal-Wallis testi ile ve kategorik
degiskenler ki-kare testi ile karsilastirilmistir. Post-hoc ikili karsilastirmalar i¢in Bonferroni ve Mann-Whitney U testleri kullanilmigtir.

Bulgular: Obezite grubunun FA ve FK degerleri, diger tiim gruplardan anlamli derecede daha diisiiktii (p=0,044). Ayrica, obezite
grubunun YK degerleri, HT ve saglikli gruplardan da anlamli derecede daha diistiktii (p=0,017). HT grubunun FA degerleri, T2D grubuna
gore anlamli derecede daha yiiksek bulunurken (p=0,046), HT ve saglikli gruplar arasinda anlamli bir fark bulunmadi (p=0,077). HT
grubunun FK’si, T2D grubuna gore anlamli derecede daha yiiksek (p=0,043) olmasina ragmen saglikli gruptan farkl degildi (p=0,074).
YK, HT grubunda T2D grubuna gore anlaml derecede daha yiiksekti (p=0,017), ancak HT ve saglikli gruplar arasinda anlamli bir fark
bulunmadi (p=0,803). T2D grubunun FA, FK ve YK degerleri saglikli gruba kiyasla anlamli derecede daha diigiiktii (p=0,040).

Sonug: FA, FK ve YK obezite grubunda en diisiik seviyedeydi. T2D'li yaslt hastalar, bu parametrelerde HT ve saglikli gruplara gore daha

diisiik seviyeler gosterdi, ancak HT grubu ile saglikli akranlar arasinda anlamli bir fark bulunmad.

Anahtar Sozciikler: Diyabet, Fiziksel aktivite, Fonksiyonel kapasite, Hipertansiyon, Obezite, Yasam kalitesi

INTRODUCTION

Worldwide, the aging population is growing, accompanied
by a notable increase in the prevalence of chronic comor-
bidities like obesity, hypertension (HT), and type 2 diabetes
(T2D) (1). In 2021, the World Health Organization (WHO)
highlighted that more than 2 billion adults were categorized
as overweight, with over 800 million falling into the obese
category. Additionally, hypertension impacted 1.28 billion
adults worldwide, while the prevalence of type 2 diabetes
increased significantly, rising from 108 million in 1980 to
537 million in 2021 (2, 3). Recent findings indicate that
nearly 50% of older adults are affected by obesity (4), ap-
proximately 52.9% experience hypertension (HT) (5), and
around 27.5% live with type 2 diabetes (T2D) (6).

Obesity, HT, and T2D are closely linked conditions with a
profound effect on health (7). Excess body fat, particular-
ly visceral fat, increases the production of adipokines and
inflammatory cytokines, which contribute to insulin resist-
ance—a precursor to T2D. Insulin resistance, along with
the resulting hyperinsulinemia, can stimulate sympathetic
nervous system activity and increase renal sodium retention,
both of which are significant factors in the development of
HT (8, 9). Although HT, T2D, and obesity frequently oc-
cur together, each condition can also develop independent-
ly due to various risk factors and underlying pathophysi-
ological mechanisms (10). According to the WHO, these
conditions rank among the top five persistent risk factors
contributing to global mortality and morbidity (11). These
conditions are associated with various cardiovascular and
metabolic complications, which are anticipated to negative-
ly affect both quality of life (QoL) and functional capacity
(FC) (12, 13).

Obesity, T2D, and HT can lead to complications in the car-
diovascular and musculoskeletal systems, which in turn are
likely to negatively affect physical activity (PA), FC, and
QoL (14, 15). For example, obesity can place additional
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strain on joints due to excess body weight, leading to re-
duced mobility (16, 17), while T2D may impair walking ca-
pacity through peripheral neuropathy and vascular compli-
cations (18). HT could exacerbate symptoms during PA by
increasing the cardiovascular load (19). Although obesity,
T2D, and HT share commonalities and interconnected re-
lationships, they differ in their distinct pathophysiological
characteristics. For instance, obesity leads to mechanical
stress on joints and organs due to excessive adipose tissue
(20), while HT is marked by vascular stiffness and endothe-
lial dysfunction (21), and T2D is associated with microvas-
cular complications like diabetic nephropathy, and neurop-
athy (22, 23). Each condition, as a chronic comorbidity, can
trigger a range of long-term physiological responses and
medication-related side effects, potentially affecting PA, FC,
and QoL in different ways. Therefore, comparing the PA,
FC and QoL between older patients with chronic comor-
bidities and healthy peers in a state hospital setting was the
purpose of our study.

MATERIALS and METHODS
Study Design

The present study was conducted as an observational
cross-sectional study between January and June 2024. Par-
ticipants meeting the inclusion criteria were selected using
a purposeful sampling method. Thirty-seven older patients
each with obesity, HT and T2D who were referred from
the outpatient clinic of the Department of the Cardiolo-
gy, Canakkale Biga State Hospital and thirty-seven healthy
peers were recruited for the study. The study was approved
by the Istanbul Atlas University Ethics Board (approval
number: 2024/06-33), and the study was recorded on the
ClinicalTrials.gov platform under the registration number
NCT06535295. The study adhered to the ethical principles
for human research outlined in the Declaration of Helsinki
and all participants were informed by obtaining written in-
formed consent.
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Subjects

Our study encompassed four distinct groups: older patients
diagnosed with obesity, those with HT, those with T2D,
and healthy peers. Eligible older patients meeting the inclu-
sion criteria were enrolled in the study. A total of 148 older
adults were included in the study, with 37 participants allo-
cated to each of the four groups. Details of both inclusion
criteria and exclusion criteria are provided in Table 1.

Outcome Measures

Demographic and clinical characteristics of the participants
were recorded. The PA, FC, and QoL were assessed with
the International Physical Activity Questionnaire (IPAQ),
6-minute walk test (6MWT), and SF-36 Quality of Life
Questionnaire, respectively. Following the assessing for el-
igibility of participants who met the inclusion criteria, all
assessments were conducted face-to-face during clinical
examinations by appointment. Three different researchers
carried out the assessments, with each outcome measured
by a distinct outcome assessor.

Physical Activity

The PA level was evaluated using the short form of the
IPAQ (24). The scale comprises seven questions and pro-
vides data regarding the time spent sitting, walking, engag-
ing in moderately vigorous activities, and the time spent
in vigorous activities. The total score is determined by
adding the time spent on walking, moderate, and vigorous
activities, along with the frequency and duration of these
activities. The assessment of sitting time is conducted as a
distinct component. In order to be included in the evalua-
tion of all activities, these activities must be performed for a
minimum of 10 minutes at a time. A score is then obtained
by multiplying the MET values, days, and minutes. In cal-
culating the walking score, walking time was multiplied by

Table 1: Inclusion and exclusion criteria

3.3 METs; in calculating the moderately vigorous activity
score, it was multiplied by 4 METs; and in calculating the
vigorous activity score, it was multiplied by 8 METSs. Physi-
cal activity levels were categorised as physically inactive for
a total score below 600 MET-min/week, minimally active
for scores between 600 and 3000 MET-min/week, and ac-
tive for scores exceeding 3000 MET-min/week. The Turkish
versions of the IPAQ short and long forms have been prov-
en to be reliable and valid tools for assessing PA (25).

Functional Capacity

The 6MWT is a relatively straightforward functional assess-
ment tool that provides an overall evaluation of the pulmo-
nary, cardiovascular, and neuromuscular systems’ response
to exercise. While it does not yield specific data for these
systems, it permits the evaluation of exercise capacity at
submaximal levels. As the majority of activities of daily liv-
ing are undertaken at submaximal levels, this test offers a
valuable opportunity to assess FC for such activities. The
6MWT test was conducted in a 30-meter straight corridor
with a smooth floor. The corridor was marked at 3-meter
intervals, and turning points were indicated with the use
of cones. Subjects were required to walk continuously for
the duration of the test, which lasted six minutes, and were
permitted to rest if they experienced fatigue. Additionally,
rest periods were incorporated into the six-minute duration.
Prior to the commencement of the test, participants were
informed that they should wear comfortable and appropri-
ate attire, including footwear, and that those who utilized
a walking aid should do so during the test. It was recom-
mended that individuals refrain from engaging in strenuous
PA for a minimum of two hours prior to the commence-
ment of the test. Blood pressure, heart rate, and oxygen sat-
uration were measured both at the beginning and end of the
test, and the assessment of fatigue and respiratory distress
was carried out using the Modified Borg Scale. The total

Inclusion Criteria

Group-Specific Exclusion Criteria

Common Exclusion Criteria

HT o Age of 65 years or older
(n=37)  Being diagnosed with HT
 Regular use of antihypertensive medication

« Being diagnosed with any chronic
comorbid disease other than HT

« History of unstable angina or
myocardial infarction
» Having a poor glycemic

control

T2D .
(n=37) .
Obesity
(n=37) .

Age of 65 years or older .
Being diagnosed with T2D

Being diagnosed with any chronic

comorbid disease other than T2D  * Having a diabetic neuropathy
 Having a lower extremity

musculoskeletal problem
 Having a balance disorder

Age of 65 years or older .
Body Mass Index (BMI) =30 kg/m?

Being diagnosed with any chronic
comorbid disease other than

obesity condition
Control  « Age of 65 years or older  Having a cognitive
(n=37)  Not having any chronic condition diagnosis impairment

HT: Hypertension, T2D: Type 2 diabetes, IFCC: International Federation of Clinical Chemistry and Laboratory Medicine, NGSP: National Glycohe-
moglobin Standardization Program
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distance traversed by each individual over the course of six
minutes was documented at the conclusion of the test (26).

Quality of Life

The SF-36 Quality of Life Scale is one of the most frequently
utilized QoL measurement scales in clinical practice. The
SE-36 was developed by Ware and Sherbourne (27), and
its validity and reliability were evaluated in our country
(28). The scale comprises 36 items distributed across eight
subscales, each scored on a scale from 0 to 100, with high-
er scores indicating a better QoL. Two summary scales are
provided: the physical component summary scale and the
mental component summary scale. The physical compo-
nent summary scale is comprised of the physical function,
physical role, body pain, and general health subscales, while
the mental component summary scale consists of the vital-
ity, social function, emotional role, and mental health sub-
scales (27, 29). The ability to complete the scale in as little
as five minutes, combined with its capacity to comprehen-
sively evaluate both the positive and negative aspects of an
individual’s health status, are significant advantages. These
features enhance the scale’s practicality and its utility in var-
ious clinical and research settings.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS v.26
(SPSS Inc., USA). The Kolmogorov-Smirnov test was ap-
plied to evaluate the distribution of variables. Descriptive
statistics are reported as mean + standard deviation or per-
centage (%). Continuous variables were compared using a
one-way analysis of covariance (ANOVA), while discrete
variables were analyzed with the Kruskal-Wallis test, and
categorical variables with the chi-square test. For post-hoc
comparisons, the Bonferroni test was used following one-
way ANOVA, and the Mann-Whitney U test was applied
after the Kruskal-Wallis test. Cronbach’s alpha analysis
was conducted to evaluate internal consistency of both IP-
AQ-SF Questionnaire and SF-36 Quality of Life Scale. The
p<0.05 was accepted as the statistical significance value of
all analyses.

The sample size calculation was made with the G*Power
3.1 (Universitaet Dusseldorf, Germany) program (30). The
previous study assessing the QoL in adults with obesity, HT,
and T2D using the EQ-5D-5L scale reported statistically
significant differences between the groups (31). QoL scores
were recorded as 55.1+23.2 for obesity, 48.2+21 for HT, and
49.8 + 15.4 for T2D, with an effect size (np?) of 0.363. Based
on these findings, a total of 136 participants, with 34 allocat-
ed to each group (obesity, HT, T2D, and healthy controls),
were initially calculated to achieve 95% power at a signifi-
cance level of 0.05 (two-tailed). Participants were included
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in the study with a sample size calculated to account for at
least a 10% increase, considering potential drop-outs. Thus,
it was calculated to include 148 people, with 37 participants
in each group.

RESULTS

A total of 229 older patients, including 52 with obesity, 65
with HT, 63 with T2D and 49 healthy older adults were as-
sessed in terms of eligibility in the study. After determining
the adults who were excluded from the study according to
the exclusion criteria, a total of 148 (78 female, 70 male)
adults were enrolled in the study, 37 in each group (Figure
1). Demographics and clinical characteristics of the partic-
ipants were shown in Table 2. No significant differences
were observed among the participants, except for body mass
index (BMI) and the regular use of prescribed medications
(p>0.05). These differences were naturally due to the higher
BMI in the obesity group and the absence of any regular use
of prescribed in the healthy group (p=0.011).

Comparison of PA, FC and QoL among the participants
were given in Table 3. There were significant differences
between the groups in all parameters of IPAQ-SF Ques-
tionnaire, 6GMWT and SF-36 Questionnaire (p<0.05). In
intragroup post hoc analyses, total, vigorous, moderate and
walking scores of PA were significantly lower in the obe-
sity group compared to the HT group (p=0.012, p<0.001,
p<0.001, p=0.006, respectively). Similarly, total, vigorous,
moderate and walking scores of PA were significantly lower
in the obesity group compared to the T2D group (p=0.031,
p=0.042, p=0.044, p=0.028, respectively). Similarly, all PA
scores were significantly lower in the obesity group com-
pared to the healthy group (p<0.001). The 6MWT distance
was significantly lower in the obesity group compared to
HT, T2D and healthy group (p<0.001, p=0.026, p<0.001, re-
spectively). Additionally, it was found that all other scores
of FC of obesity group were significantly lower than all oth-
er groups (p<0.05).

The obesity group’s all subscale scores of the QoL were
significantly lower compared to those of the HT group
(p<0.05), and the healthy group (p=0.010, p<0.001, p=0.007,
p=0.015, p=0.013, p=0.013, p<0.001, and p=0.011, respec-
tively). Only role physical, vitality, and role emotional sub-
scales of the QoL were significantly lower in the obesity
group compared to the T2D group (p=0.015, p=0.017, and
p=0.014, respectively).

The total, vigorous, moderate, and walking scores of PA
were significantly higher in the HT group compared to
the T2D group (p=0.041, p=0.022, p=0.046, and p=0.039,
respectively). Likewise, the 6MWT distance of the HT
group was significantly higher than that of the T2D group
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Patients with obesity
assessed for eligibility
(n=52)

l

Patients with HT
assessed for eligibility

(n=65)

Patients with T2D Healthy subjects
assessed for eligibility assessed for eligibility
(n=63) (n=49)

}

i

l

Excluded (n=15)

Excluded (n=28)

Excluded (n=26)

Excluded (n=12)

- Failed to fulfil inclusion criteria (n=19)
- Being unable to perform tests (n=4)
- Declined to participate (n=5)

- Failed to fulfil inclusion criteria (n=7)
- Being unable to perform tests (n=6)
- Declined to participate (n=2)

- Failed to fulfil inclusion criteria (n=16)
- Being unable to perform tests (n=6)
- Declined to participate (n=4)

- Failed to fulfil inclusion criteria (n=9)
- Being unable to perform tests (n=3)

|

The Obesity Group
(n=37)

|

l

l

The HT Group
(n=37)

The T2D Group
(n=37)

l

l

l

The Healthy Group
(n=37)

l

Outcome Measurements
Physical Activity
- IPAQ-SF Questionnaire
Functional Capacity
-6MWT
Quality of Life
- SF-36 Questionnaire

| i

The HT Group
Analyzed (n=37)

The Obesity Group
Analyzed (n=37)

i i

The T2D Group The Healthy Group
Analyzed (n=37) Analyzed (n=37)

Figure 1: Flowchart of the study.

(p=0.043). In the HT group, the QoL subscales for physi-
cal functioning, role physical, bodily pain, general health,
role emotional, and mental health were significantly higher
compared to the T2D group (p=0.011, p=0.013, p=0.017,
p=0.016, p=0.013, and p=0.017, respectively). Additional-
ly, the total, vigorous, moderate and walking scores of PA
(p<0.001, p=0.006, p=0.011, and p=0.028, respectively),
6MWT distance (p=0.046), and all subscale scores of the
QoL (p<0.05) were significantly lower in the T2D group
compared to the healthy group.

The internal consistency of total, vigorous, moderate, and
walking scores of (PA) was excellent in the HT, T2D, and
healthy groups (Cronbach’s alpha > 0.90). In the obesity
group, the internal consistency of these scores ranged from
0.77 to 0.90, indicating good internal consistency. Cron-
bach’s alpha values for the all subscales of the QoL across
the HT, T2D, obesity, and healthy groups ranged from 0.74
to 0.87, indicating good internal consistency.

DISCUSSION

The findings of the present study demonstrated that PA,
FC and QoL were lower in obese older patients compared
to older patients with HT and T2D and their healthy peers
in a state hospital setting. Similarly, it has been shown that
patients with T2D have lower PA, FC and QoL than older

patients with HT and their healthy peers. One unanticipat-
ed finding was that there was no significant difference in
PA, FC and QoL between older patients with HT and their
healthy peers.

The reason for the decrease in PA in obese older adults may
be a combination of physical, psychological and environ-
mental factors (32, 33). It has been stated that obese older
adults are more likely to suffer from chronic conditions and
that older adults with at least one chronic comorbidities are
significantly less active than their healthy peers. In healthy
older adults over 75 years of age, the rate of physical inac-
tivity is 26.8%, whereas it rises to 37.3% in their obese peers
(34). In a recent review, it was emphasized that age-related
loss of physical function characterized by decreased mus-
cle strength and joint flexibility is exacerbated by obesity
and significantly limits PA (32). Besides, dyspnea and fa-
tigue, which occur with ageing and worsen with obesity, are
among the primary factors limiting PA (35). Additionally,
factors such as fear of injury and avoidance behaviors due to
discomfort or pain during activity, or lack of social support
may also cause obese older adults to have reduced PA levels
compared to their healthy counterparts (36, 37). Thus, our
result that PA was lower in the obesity group than all other
groups is consistent with the literature. The cardiovascular
load caused by obesity and the contribution of dyspnea and
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Table 2. Demographics and clinical characteristics of the participants.
Characteristics Obesity Group (n=37) HT Group (n=37) T2D Group (n=37) Healthy Group (n=37) p
Age (years+SD) 71.2+8.8 70.4£7.9 71.7£7.6 71.949.1 0.347
Gender, n (%)
Male 17 (45.9) 19 (51.4) 16 (43.2) 18 (48.6) 0.807
Female 20 (54.1) 18 (48.6) 21 (56.8) 19 (51.4)
BMI (kg/m*+SD) 31.5+£2.9 23.612.7 24.8+3.6 24.2+1.8 0.011
Educational level, n (%)
Illiterate 3(8.1) 0 0 1(2.7)
Primary 3(8.1) 5(13.5) 7 (18.9) 2 (5.4) 0.412
Secondary 22 (59.6) 19 (51.4) 20 (54.1) 22 (59.5)
University 9(24.3) 13 (35.1) 10 (27.1) 14 (37.8)
Employment status, n (%)
Working 6 (16.2) 11 (29.7) 5(13.5) 12 (32.4) 0001
Not working 31(83.8) 26 (70.3) 32 (86.5) 25 (67.6)
Marital status, n (%)
Married 26 (70.2) 21 (56.8) 18 (48.6) 24 (64.9) 0.144
Single 11 (29.7) 16 (43.2) 19 (51.4) 13 (35.1)
Place of residence, n (%)
Rural 7 (18.9) 4(10.8) 2 (5.4) 5(13.5) 051
Urban 30 (81.1) 33(89.2) 35 (94.6) 32 (86.5)
Smoking, n (%)
Non-smoker 8 (21.6) 4(10.8) 2(5.4) 8 (21.6)
Ex-smoker 24 (64.9) 30 (81.1) 25 (67.6) 20 (54.1) 0.206
Active-smoker 5(13.6) 3(8.1) 10 (27.1) 9 (24.3)
Regular use of prescribed, n (%)
Yes 3(8.1) 33(89.2) 36 (97.3) 2 (5.4)
No 34 (91.9) 4(10.8) 1(2.7) 35 (94.6) <0001
Other chronic disease, n (%)
Yes 1(2.7) 2(5.4) 1(2.7) 2 (5.4) 0.895
No 36 (97.3) 35 (94.6) 36 (97.3) 35 (94.6)
History of previous surgery, n (%)
Yes 4(10.8) 7 (18.9) 4(10.8) 3(8.1) 0506
No 33(89.2) 30 (81.1) 33(89.2) 34 (91.9)
Family history of related chronic disease, n (%)
Yes 9 (24.3) 17 (45.9) 12 (32.4) - 0313
No 28 (75.7) 20 (54.1) 25 (67.6) -
Onset of clinical diagnosis (years+SD) 29.5+12.9 26.1£8.2 33.4£10.7 - 0.082

Note: Data are expressed as meantstandard deviation (SD) or n (%).
BMI: Body mass index, HT: Hypertension, T2D: Type 2 Diabetes.

fatigue may significantly reduce FC (38). Arranz et al., stated
that decreased muscle strength, joint problems and musculo-
skeletal pain are also factors limiting factors limiting FC (39).
Numerous studies have indicated that high BMI is associated

Turk J Diab Obes 2024; 8(3): 236-247

with lower 6DYT distance (40) and that the obese group has
lower values compared to their healthy peers (41). The ob-
served reduction in FC within the obese group in our study,
is likely attributable to analogous underlying mechanisms.
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On the other hand, age-related declines in physical health,
mental well-being and social participation, which are im-
portant components of QoL, are exacerbated by obesity
(42). Similar to our results, Dalle Grave et al. also demon-
strated impaired QoL in obese individuals with high statis-
tical power in all domains of SF-36 (43). Given the adverse
impact of increased chronic conditions, reduced PA, re-
stricted social participation, and diminished life expectancy
on overall QoL, the significant decline in QoL among obese
older adults is a predictable outcome (42-44).

One of the most unexpected outcomes of our study was that
PA, FC, and QoL were significantly better in the HT group
compared to the obese and T2D groups, and there was no
difference with the healthy group. A systematic review has
indicated that comorbidities such as obesity and diabetes sig-
nificantly contribute to the reduction of PA; however, such
an association has not been observed with HT (45). Similar-
ly, no significant association between PA and hypertension
has been reported in two recent studies (46, 47). Consider-
ing that impaired capillarization and vascular endothelium
in chronic cardiovascular diseases is an important risk factor
for PA, it has been suggested that the fact that HT does not
cause a change in severity that disrupts these structures may
be a possible explanation for the lack of association with PA.
Older patients with HT often develop adaptations that al-
low them to maintain FC despite their condition. A study
by Mota et al. suggests that long-term management of HT,
especially through lifestyle modifications like PA, can mit-
igate the decline in FC (48). In addition, it has been stated
that well-management of blood pressure may minimize the
impact of HT on FC and prevent the progression of HT to
more severe stages, which can be controlled through med-
ication and lifestyle changes (49). In the present study, we
found that older patients with HT had similar results with
their healthy peers in QoL parameters, just as in the FC. The
results of the present study align with the findings report-
ed in the existing literature. Adherence to antihypertensive
medication, effective management of blood pressure, and
strong social support networks, are critical factors that help
maintain a good QoL in older patients with HT (50). Anoth-
er possible explanation is that the tools used to measure QoL
may not capture subtle differences between HT and healthy
individuals. The authors suggested that the SF-36 could be
an example of such a scale and that the QoL scores of older
patients with well-managed HT may not be distinguishable
from those of healthy peers (51).

Physical inactivity is widely acknowledged as a major mod-
ifiable risk factor for T2D and its associated complications;
hence, regular PA is recommended for both the prevention
and management of the condition (52). Lidegaard et al.
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highlighted barriers to physical activity in T2D patients, in-
cluding functional restrictions, logistical challenges such as
insufficient time and limited awareness, as well as difficul-
ties in goal setting and self-monitoring (53). Older patients
with T2D have been shown to have low levels of PA due
to diabetic complications such as neuropathy, retinopathy
and cardiovascular problems and associated pain, discom-
fort and reduced mobility (54). Similarly, FC assessed by the
6MWT has also been shown to be lower in older patients
with T2D compared to their healthy peers (55, 56). Reduc-
tion in muscle mass and strength due to the hyperglycemia
and insulin resistance, chronic inflammation leading to
musculoskeletal problems, neuropathy, and microvascular
complications have been reported as possible factors of this
decrease (55). In many studies showing decreased QoL in
patients with T2D, in addition to chronic complications
and physical deficiencies, social and environmental isola-
tion, economic burden, depression, anxiety and loss of cog-
nitive functions related to chronic hyperglycemia have been
presented as the main causes (57, 58). Our results showed
that PA, FC, and QoL were lower in patients with T2D com-
pared to their healthy peers, possibly due to all these mech-
anisms and in relation to ageing. In chronic comorbidities,
the common pathophysiological mechanism that directly
impairs PA and FC, while indirectly diminishing QoL, is
the progressive deterioration of the cardiovascular system
(59, 60). Factors such as chronic hyperglycemia, increased
oxidative stress, endothelial dysfunction, lipid abnormali-
ties, and atherosclerosis, which are commonly observed in
obesity and T2D but are either less pronounced or absent
in HT, may account for the relative preservation of certain
capacities in patients with HT compared to those with obe-
sity and T2D, where these pathological processes are more
pronounced and detrimental (59, 61).

The first limitation of the our study is that the assessments
of PA and QoL were conducted solely through self-reported
questionnaires, rendering the potential for inaccuracies in
measurement and recall bias inevitable. Second limitation
is that a disease-specific QoL questionnaire was not used.
However, the SF-36 questionnaire is a validated tool, widely
used in QoL studies, and has been successfully applied to
older individuals. Third limitation is that the findings are
based on a state hospital setting, which may limit the broad-
er applicability of the results. Finally, the study utilized a
cross-sectional design, which prevented the establishment
of a causal relationship between chronic comorbidities and
the outcome measures.

In a state hospital setting, it was found that PA, FC, and QoL
were lowest in the obese group. Older patients with T2D
also showed lower levels in these parameters compared to
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HT and healthy groups, though no significant differences
were found between the HT and healthy peers. Consequent-
ly, it is essential to assess PA, FC, and QoL in older patients
with chronic comorbidities in a clinical setting, with par-
ticular attention to those with obesity and T2D.
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ABSTRACT

Aim: Picky eating behaviours are defined by negative attitudes towards certain foods and the restriction of food choices by these attitudes.
This behaviour may be associated with obesity, sleep and quality of life. This study aims to examine the relationship between picky eating
behaviour and sleep quality, obesity and well-being in women.

Material and Methods: A questionnaire including socio-demographic information, Adult Picky Eating Questionnaire (APEQ),
Pittsburgh Sleep Quality Index (PSQI), and World Health Organization Well-being Index (WHO-5) was administered to 78 female
participants and anthropometric measurements were taken. Pearson correlation was used to test continuous variable relationships,
ANOVA and Kruskal-Wallis H multiple groups tests were used to compare multiple groups.

Results: The mean age of the participants was 41.0 £ 6.2 years, and the body mass index (BMI) was 26.7 + 4.9 kg/m’. 45.5% of the
participants said they were well. There were strong positive correlations between picky eating behavior, food presentation, food variety,
food indifference, taste status, and APEQ total score and well-being (r=0.775, p<0.001; r=0.728, p<0.001; r=0.681, p<0.001; r=0.624,
p<0.001; r=0.967, p<0.001, respectively). In addition, no significant relationship was found between picky eating behavior and sleep
quality (p > 0.05). There was a significant relationship between the age and BMI of the participants (p = 0.011). In addition, there was a
significant relationship between the number of children and BMI (p = 0.003).

Conclusion: Picky eating behaviour improves quality of life by affecting well-being in women. In addition, new research on its effects
on obesity and sleep is needed.
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Yemek Secimi Refah, Uyku ve Obeziteyi Nasil Sekillendiriyor:
Kadinlar Arasinda Bir Calisma
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Amag: Secici yeme davraniglari, belirli gidalara yonelik olumsuz tutumlar ve bu tutumlarin gida se¢imlerini kisitlamasi ile
tanimlanmaktadir. Bu davranis obezite, uyku ve yasam kalitesi ile iligkili olabilir. Bu ¢alismanin amaci kadinlarda segici yeme davranis
ile uyku kalitesi, obezite ve iyi olma hali arasindaki iligkiyi incelemektir.

Gereg ve Yontemler: Sosyo-demografik bilgiler, Yetiskin Segici Yeme Anketi (YSYA), Pittsburgh Uyku Kalitesi Indeksi (PUKI) ve Diinya
Saglik Orgiitii Iyi Olug Indeksini (DSO-5) iceren bir anket 78 kadin katilimetya uygulandi ve antropometrik dlgiimler alindi. Siirekli
degisken iligkilerini test etmek icin Pearson korelasyonu, ¢oklu gruplari karsilagtirmak icin ANOVA ve Kruskal-Wallis H ¢oklu grup
testleri kullanilmigtir.

Bulgular: Katilimeilarin yas ortalamast 41,0 + 6,2 yil ve beden kiitle indeksi (BKI) 26,7 + 4,9 kg/m? idi. Katiimcilarin %45,5'u iyi
oldugunu belirtmistir. Segici yeme davranisi, yiyecek sunumu, yiyecek gesitliligi, yiyecek ilgisizligi, tat alma durumu ve YSYA toplam
puani ile iyi olma hali arasinda giiglii pozitif korelasyonlar vardi (sirasiyla r=0,775, p<0,001; r=0,728, p<0,001; r=0,681, p<0,001;
r=0,624, p<0,001; r=0,967, p<0,001). Ayrica, segici yeme davranisi ile uyku kalitesi arasinda anlamli bir iligki bulunmamuistir (p > 0,05).
Katilimcilarin yagi ile BKI arasinda anlamli bir iliski bulunmustur (p = 0,011). Ayrica, ¢ocuk sayis1 ile BKI arasinda da anlaml bir iliski
bulunmustur (p = 0,003).

Sonug: Segici yeme davranisi kadinlarda iyi olma halini etkileyerek yasam kalitesini artirmaktadir. Ayrica, obezite ve uyku tizerindeki
etkileri konusunda yeni arastirmalara ihtiya¢ vardur.

Anahtar Sozciikler: Segici yeme, Uyku kalitesi, Obezite, lyilik hali

INTRODUCTION especially eating disorders and obesity. In a study, it was
found that binge eating and binge eating disorder behav-
iours were observed more frequently in individuals with
selective eating behaviour (4). In another study, it was re-
ported that the risk of anxiety increased in individuals with
selective eating behaviour (5). Considering that eating be-
haviour is a social action, it has been emphasized that picky
eating may cause individuals to avoid social environments
One of the most important aspects of selective eating behav- and this may trigger social anxiety (6). In addition, it has
iour is its association with psychological-based syndromes, been reported that individuals with binge eating disorder

Picky eating behaviour is characterised by a limited and re-
stricted diet and is increasingly recognised as a major con-
cern with far-reaching effects on individual well-being. This
behaviour can have profound effects on various aspects of
an individual’s life, including sleep, obesity risk and overall
quality of life (1-3).
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frequently exhibit selective eating patterns that may lead to
weight gain and obesity (2, 7). While the prevalence of this
disorder varies between 2-5% in general population sam-
ples, it increases up to 30% in individuals seeking treatment
for weight control (2).

The relationship between picky eating behaviour and sleep
is also of concern. Individuals with picky eating behaviour
may experience disturbances in their sleep patterns, po-
tentially leading to problems such as insomnia, poor sleep
quality and daytime fatigue (8). These sleep disturbances
exacerbate sleep processes that are critical in maintaining
physical and mental well-being, with negative effects on
overall quality of life.

In addition, the psychological aspects of picky eating be-
haviour should not be ignored. This behaviour is frequently
associated with depression, feelings of guilt and a general
feeling of dissatisfaction about the individual’s physical ap-
pearance and general health status (2,8).

MATERIALS and METHODS

This is a cross-sectional study conducted in a private physi-
otherapy clinic in Tirkiye in September 2024. The research
sample was calculated using the ‘Raosoft Sample Size Calcu-
lator’ programme with 95% confidence level and 5% margin
of error, taking into account 88 participants who applied
to the physiotherapy clinic between June and August 2024,
and the minimum number of participants was determined
as 72. At the end of the study, 84 participants were reached,
but 8 participants withdrew from the study and as a result,
78 participants completed the study. General informa-
tion questionnaire, Adult Selective Eating Questionnaire
(APEQ), Pittsburgh Sleep Quality Index (PSQI), World
Health Organisation Well-being Index (WHO-5) and an-
thropometric measurements were taken during face-to-face
interviews with the participants.

Data Collection Tools

o APEQ: This scale, whose Turkish validity and reliabil-
ity study was conducted by Ayyildiz and Esin, consists
of 14 questions. The sub-dimensions of the scale consist
of food presentation, food variety, indifference towards
food, taste conditioning and EFQI total score. While
Cronbach’s Alpha value was 0.731 in the Turkish ver-
sion of the scale, it was found to be 0.77 in this study (9).

o PSQI The Pittsburgh Sleep Quality Index (PSQI) is a
self-report tool used to assess sleep quality and distur-
bances over the past month. It consists of 7 components,
each scored from 0 to 3, with a total score ranging from
0to 21. A total score above 5 indicates poor sleep quality
(10).
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o WHO-5: This questionnaire, which was validated in
Turkish by Eser et al. in 2019, expresses the well-being of
the individual as a percentage. Percentage 0 represents
the worst possible quality of life and 100% represents the
best possible quality of life. The Kaiser-Meyer-Olkin test
of the scale was 0.82 and Cronbach’s Alpha value was
0.83, and the Cronbach’s Alpha value of the scale was
0.80 in this study (11).

o Anthropometric Measurements: The height and body
weight of the participants were assessed using the Tem
Eko-300 device (Tiirkiye). Height was measured with
the head positioned in the Frankfurt plane and the arms
extended laterally. Body mass index (BMI) was calculat-
ed using the formula weight (kg)/height® (m?).

Statistical Analysis

Data analysis was performed using IBM SPSS version 23.0.
Descriptive statistics were reported as counts, percentag-
es, means, and standard deviations. Normality assessment
included examination of histograms, Q-Q plots, and skew-
ness and kurtosis values within the range of £1.00. Pearson
correlation test was used to assess the relationship between
continuous variables, and one-way analysis of variance and
Kruskal-Wallis H test were used for comparisons between
multiple groups. Bonferroni test was used for post-hoc. A
p value of less than 0.05 was considered statistically signif-
icant.

RESULTS

General information of the participants is presented in Ta-
ble 1. According to the findings, 56.4% of the women were
university graduates, 41.0% had two children, 50.0% were
housewives and 46.1% were in the pre-obesity category.
The mean age of the women was 41.0+6.2 years and the BMI
was 26.7+4.9 kg/m’. According to the WHO-5, the mean
well-being of the participants was calculated as 45.5£10.4%.

Details about the participants’ picky eating behaviours
and well-being are given in Table 2. The analyses showed
that there was a strong and significant positive correlation
between the participants’ picky eating behaviours such as
food presentation, food variety, indifference to food, taste
conditions, and APEQ total score and well-being (r=0.775,
p<0.001; r=0.728, p<0.001; r=0.681, p<0.001; r=0.624,
p<0.001; r=0.967, p<0.001, respectively). However, no sig-
nificant correlation was found between picky eating behav-
iours and sleep quality (p>0.05).

The associations between age, number of children, picky
eating behavior, sleep quality, and obesity are shown in Ta-
ble 3. The results showed that there was a significant rela-
tionship between the age of the participants and the BMI
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Table 1. Baseline characteristics about the participants value (p=0.011). Post hoc analysis showed significant dif-
Characteristics Findings (n=78) ferences between the groups with BMI values of 18.5-24.9,
B - 25.0-29.9 kg/m?, and 30.0-34.9 kg/m? (p=0.021, p=0.024, re-
Primary Education 24 (30.8) . .. . . .
spectively). In addition, a significant relationship was found
Education*  High School 10 (12.8) between the number of children and the BMI value of the
University 44 (56.4) participants (p=0.003); post hoc analysis showed significant
Income less than expenditure 18 (23.0) differences between the BMI 18.5-24.9 kg/m?* group and
;Itl::)l;:lf Income and expenditure equal 47 (60.3) th_e BMI 25.0-2?.91and 35.0-39.9 kg/m? groups (p=0.009,
Income more than expenditure 13 (16.7) p=0.044, respectively).
1 13 (16.7) Scores related to APEQ and its sub-dimensions are shown
5 32 (41.0) in Figure 1. Accordingly, food presentation score was
Number of 2.240.6, food variety score was 2.0+0.8, disinterest in food
children* > 22(28.2) score was 2.7£0.9, conditions of taste score was 2.1+£0.8
4 6(7.7) and APEQ total score was 2.3+0.5. According to the graph,
5 5(6.4) when the total mean scores were taken into consideration, it
Housewife 39 (50.0) was seen that the participants’ disinterest in food was higher
Employment Officer 29 (37.2) than other selective eating behaviours.
status* Student 8 (10.2) DISCUSSION
Other 2(26) This study investigated the relationship between picky eat-
Weak 0(0.0) ing and sleep, obesity and quality of life in women in Ttir-
Normal 28 (35.9)
BMI- Overweight 36 (46.1) Table 2. Relationship between picky eating and WHO-5 well-be-
category* Class 1 (low-risk) obesity 10 (12.8) ing index and sleep quality
Class 2 (moderate-risk) obesity 2(2.6) Picky eating WHO-5 Well-Being Index Sleep Quality
Class 3 (high-risk) obesity 2(2.6) r’ p r’ P
Age (year+SD) 41.0+6.2 Food presentation 0.775%* <0.001 0.026 0.823
Height (cm+SD) 162.3+6.3 Variety of nutrients 0.728** <0.001 -0.032 0.780
Weight (kg+SD) 70.2+11.2 Indifference to food  0.681** <0.001  -0.008 0.943
BMI (kg/m2+SD) 26.7+4.9 Taste conditions 0.624** <0.001 0.064 0.583
WHO well-being (score+SD) 45.5+10.4 APEQ score 0.967** <0.001  0.028 0.806
*Data are shown as n(%), WHO: World Health Organisation, BMI: Body ~ P: Pearson correlation test statistic, WHO-5: World Health Organization
Mass Index. Well-being Index, APEQ: Adult Picky Eating Questionnaire, p<0.05.

Table 3. The relationship between age, number of children, picky eating, sleep quality and obesity

BMI Category (n=78)
18.5-24.9 kg/m* 25.0-29.9 kg/m?> 30.0-34.9 kg/m? 35.0-39.9 kg/m> >40 kg/m? P

Age(year+SD) 39.96+5.80* 40.25+5.21* 46.80+8.27° 45.00+0.00 35.50+0.71  0.011F
Number of children (n£SD) 1.89+0.74* 2.75%1.02° 2.70+1.42 4.00£0.00° 2.50+0.71 0.003F
Food presentation+SD) 2.21£0.61 2.3240.57 2.06+0.62 2.43+0.00 2.50+£0.99 0.697F
Variety of nutrients (Median+SD) 1???;)79 1?;28)73 15(;1713_;)06 2(()(2)3(()))00 > 1??2)23 0.332%W
Indifference to food (Median+SD) 2.59+0.93 2.67+0.90 2.95+0.93 3.00+0.00 3.25£1.06  0.708F
Taste conditions 2.25+0.78 2.01+£0.78 2.20+0.82 2.50£0.00 2.00£0.00 0.721F%
APEQ score (Median+SD) 2.24+0.49 2.29+0.57 2.25+0.48 2.50+0.00 2.64+£0.99 0.820F
Well-being (score+SD) 45.08+10.41 45.14+11.05 45.29+10.53 49.71+0.00 54.23+3.30 0.778F
Sleep quality (score+SD) 6.82+2.85 6.49+2.88 6.10£2.81 4.00+4.24 4.50+2.12 0.563F

F: One Way Anova, KW: Kruskal Wallis, WHO: World Health Organisation, BMI: Body Mass Index, APEQ: Adult picky eating questionnaire, p<0.05.
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Figure 1: Information on participants' picky eating behaviours and sub-dimensions. Accordingly, food presentation score was 2.2+0.6,
food variety score was 2.0+0.8, disinterest in food score was 2.7+0.9, conditions of taste score was 2.1+0.8 and APEQ total score was

2.3+0.5.

kiye. The mean BMI of the participants was 26.7+4.9 kg/
m? and 46.15% of them were found to be pre-obese. This
is consistent with the data of the Tirkiye Nutrition and
Health Survey-2017 (TBSA-2017), which showed that the
mean BMI of women in our country was 28.9+6.4 kg/m
and 30.1% were pre-obese and 35.9% were obese (12). The
results of the study seem to be compatible with the litera-
ture. In addition, 45.5+10.4% of the participants were found
to be in a state of well-being, which indicates that obesity
may significantly reduce quality of life with physical capac-
ity deficiency, stigmatisation, depression and other health
problems (13,14).

2

Picky eating behaviour is defined by the attitudes that in-
dividuals develop towards certain foods and the effects
of these attitudes on food choices. This behaviour, which
usually starts in childhood, can continue in adulthood and
shapes eating habits (15). In this study, the relationship be-
tween picky eating and its sub-dimensions and quality of
life was examined and it was found that participants with
picky eating behaviour had a higher quality of life. Although
this finding contradicts previous studies in the literature, it
should be considered as an important finding. Studies have
shown that picky eating behaviour is often associated with
negative health outcomes. In a study conducted by Jacobi
et al. it was reported that picky eating behaviour may lead
to malnutrition and thus poor quality of life (16). Howev-
er, the finding that individuals with picky eating behaviour
had a higher quality of life in this study suggests that picky
eating behaviour may be related not only with nutritional
deficiencies but also with individuals’ self-efficacy percep-
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tions and conscious eating habits (17). Thus, it shows that
a more conscious approach to food preferences and eating
habits of individuals may positively affect quality of life.
Birch and Fisher revealed that food selectivity in childhood
may affect the long-term eating habits of individuals and
these habits may be associated with healthy quality of life
(18). In addition, a study by Keller et al. showed that adults
with picky eating behaviours are more careful in their food
choices and therefore may have a higher quality of life (19).
The positive effects of picky eating behaviours on quality of
life suggest that individuals being more picky in their food
choices may have positive effects on their general health
and well-being. In this context, developing conscious nutri-
tion strategies and increasing the awareness of individuals
about food choices may contribute to the improvement of
quality of life.

The APEQ Cronbach’s alpha value obtained in this study
was 0.770. While this value was determined as 0.731 for the
Turkish version of the scale, Cronbach’s alpha value was
determined as 0.874 in the Chinese version (9,20). These
values are consistent with similar studies reported in the lit-
erature, indicating that the reliability of the versions of the
scale in different languages and studies is preserved.

In this study, no significant relationship was found between
the different dimensions of picky eating behaviour, namely
food presentation, food variety, indifference to food, taste
conditions and APEQ total score and sleep quality. Al-
though this finding is partially consistent with previous
studies, it reveals different results about the effects of picky
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eating behaviours on sleep quality. Picky eating behaviours
shape individuals’ dietary patterns by affecting their atti-
tudes and preferences towards certain foods (16). In gen-
eral, inadequate or unbalanced diet may negatively affect
sleep quality (21). However, the lack of a significant rela-
tionship between picky eating behaviours and sleep quality
in this study suggests that these behaviours do not always
have a direct effect on sleep patterns. Studies on the effect of
factors such as food presentation and food variety on sleep
quality are limited. Studies generally examine the effects of
dietary habits on sleep through macro and micronutrient
intakes. A study by St-Onge et al. showed that diets with
high fat content may negatively affect sleep quality. How-
ever, in this study, more specific picky eating behaviours,
such as disinterest in food and taste conditions, were not
associated with sleep quality. These results suggest that
the effect of picky eating behaviours on dietary habits may
show individual differences and these differences may also
change the effects of these differences on sleep quality (22).
While picky eating behaviours of individuals may affect diet
quality, it is possible that this effect does not always play
an important role on sleep quality. This suggests that other
variables such as general health status, stress levels, physical
activity levels and genetic factors may be more determinant
in sleep quality (23). In this study, it is thought that the fact
that no relationship was found between the scores related
to APEQ and its sub-dimensions and sleep quality may be
due to methodological limitations such as the limited sam-
ple size, the fact that the participant group consisted only of
women, and that the study was conducted in a single centre.
It is considered that these factors may limit the generalisa-
bility of the study and prevent the detection of possible rela-
tionships between variables.

In this study, BMI of female participants was found to in-
crease with increasing age. This finding supports the effects
of the aging process on metabolic and body composition.
In the literature, the trend of increasing body fat and de-
creasing muscle mass with age is frequently reported. These
changes are associated with an increase in BMI and conse-
quently with an increased risk of obesity (24).

During the ageing process, the basal metabolic rate usually
decreases, leading to a decrease in energy expenditure. In
women, the decrease in estrogen levels, especially in the
postmenopausal period, may increase abdominal fat accu-
mulation by affecting body fat distribution (25). As a result,
weight gain may become more pronounced with age and
this may increase BMI. This process is recognised as one of
the main reasons for the increased prevalence of obesity in
elderly individuals (26).

In this study, it was found that BMI increased as the number
of children increased among female participants. This find-
ing suggests that body weight gain and consequently obesity
risk may increase in women with increasing number of chil-
dren. In the literature, it has been reported that postnatal
weight gain may have permanent effects on the long-term
weight management of women (27). It has been reported
that especially women who have more than one child have
difficulty in postnatal weight loss and this may lead to an
increase in BMI (28). In addition, increased responsibilities
and time constraints brought about by having children may
cause women not to spare enough time for themselves and
to have difficulty in maintaining healthy eating habits (29).
In this context, in order to prevent the risk of obesity in
women with age, social awareness studies, nutritional rec-
ommendations and physical exercise should be encouraged.

Picky eating behaviour is characterised by individuals devel-
oping negative attitudes towards certain foods and shaping
their eating habits accordingly (15). In this study, apathy to-
wards food was found to be higher than other components
of picky eating. This suggests that factors such as lack of
motivation or lack of interest in specific foods may play an
important role in picky eating behaviours. That is, a gener-
al disinterest in food may reduce the importance of factors
such as food presentation and food variety. These findings
are consistent with the study of Dovey et al. and emphasise
that disinterest in food is a determining factor among picky
eating behaviours (30). In addition, Taylor and Emmett re-
ported that apathy towards food is common in childhood
and this may negatively affect dietary diversity (31).

The findings of this study provide important data on the
relationship between selective eating behaviours and health
indicators such as quality of life, sleep and obesity in women.
In the study, it was observed that body mass index increased
with increasing age and number of children, suggesting that
ageing and having children may increase the risk of obesi-
ty. It was determined that selective eating behaviours posi-
tively affected quality of life, but did not show a significant
relationship with sleep quality. These findings provide im-
portant clues for future research to better understand the
effects of selective eating behaviours on health. In order
to increase the generalisability of the study, these effects
should be examined not only in women but also in men and
studies should be conducted in different age groups such as
children, adolescents and the elderly. In addition, it is im-
portant to evaluate the differences in food preferences and
the effects of picky eating behaviour in different socio-eco-
nomic groups. In this context, further research is needed to
reveal the positive and negative effects of picky eating be-
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haviours in a more comprehensive manner. In particular,
controlling BMI, which increases with increasing age and
number of children, and promoting healthy eating habits
may play a critical role in protecting the long-term health
of women.
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ABSTRACT

Aim: Obesity is one of the important problems of the age. In this article, it was aimed to determine the experiences of individuals living
with obesity in Konya province, their efforts to cope with obesity and their suggestions for the field.

Material and Methods: This is a qualitative study. May July 2022 Research data were collected through in-depth individual face-to-
face interviews. Traditional qualitative data analysis and Colaizzi's phenomenological interpretation method were used. This study was
reported in accordance with the Consolidated Criteria for Reporting Qualitative Research (COREQ) guidelines. The participants were
individuals with obesity.

Results and Conclusion: The sample consisted of 12 people. The average age of the individuals was 56.58+7.07 years, body mass index
(BMI) was 48.69+10.41 and the majority (83.3%) were women. The experiences of individuals were collected under a total of 370 codes,
including 14 categories and five themes. It has been determined that individuals with obesity have physical, psychological problems
and negative experiences such as stigma. Environmental regulations and raising the awareness of health personnel can reduce the
disadvantages experienced by obese individuals.
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Individuals with Obesity

Obezite Hastas1 Bireyler Uzerine Nitel Bir Calisma: Ne Deneyimliyorlar?
Nasil Hissediyorlar? Beklentileri Nelerdir? Konya ilinden Bir Ornek
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Obezitesi olan bireyler birgcok sorun yasamaktadir!
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Turkiye Diyabet ve Obezite
Dergisi

Burucu R ve Durmaz M. Obezite Hastasi

Rukiye Burucu, Melike Durmaz Bireyler.. Turk J Diab Obes 2024:8(3).

0z
Amag: Obezite ¢cagin 6nemli sorunlarindan biridir. Bu makalede Konya ilinde obezite ile yagayan bireylerin deneyimlerinin, obezite ile

bas etme ¢abalarinin ve alana yonelik 6nerilerinin belirlenmesi amaglanmustr.

Gereg ve Yontemler: Bu nitel bir ¢aliyjmadir. Mayis Temmuz 2022 Arastirma verileri derinlemesine bireysel yiiz yiize goriismeler
yoluyla toplanmigtir. Geleneksel nitel veri analizi ve Colaizzi'nin fenomenolojik yorumlama yontemi kullanilmigtir. Bu ¢aligma, Nitel
Arastirmalarin Raporlanmasi igin Konsolide Kriterler (COREQ) kilavuzuna uygun olarak raporlanmustir. Katilimcilar obezite hastas:
bireylerdir.

Bulgular ve Sonug: Orneklem 12 kisiden olugmaktadir. Bireylerin yas ortalamast 56,58+7,07 yil, beden kiitle indeksi (BKI) 48,69+10,41
ve ¢cogunlugu (%83,3) kadindir. Bireylerin deneyimleri 14 kategori ve bes tema olmak tizere toplam 370 kod altinda toplanmuistir.
Obeziteye sahip bireylerin fiziksel, psikolojik sorunlar1 ve damgalanma gibi olumsuz deneyimleri oldugu tespit edilmistir. Cevresel
diizenlemeler ve saglik personelinin farkindaliginin artirilmasi obez bireylerin yasadig1 dezavantajlari azaltabilir.

Anahtar Sozciikler: Obezite, Deneyim, Hemsirelik

INTRODUCTION to their weight loss (2,10-12). However, some studies have
indicated biases among nurses towards individuals with
obesity (13,14). These biases may even originate during
the educational process (15,16), and they not only hinder
the support for weight loss but also exacerbate the negative

emotions experienced by individuals with obesity (17).

Obesity is defined as a complex and multifactorial chronic
disease characterized by abnormal and excessive accumu-
lation of fat. Cases where the Body Mass Index (BMI) is
greater than 30 are considered as obesity. The prevalence
of obesity has tripled since 1975, and it is estimated that by
the year 2025, approximately 167 million individuals will be
obese who (1).

Numerous studies have so far been conducted on individ-
uals with obesity (4-6,9,18-22). It is recommended that
healthcare professionals create environments where in-
dividuals with obesity can discuss and assess their excess
weight, and studies in this regard are encouraged (23).
Therefore, this study is envisaged to be effective in allowing

It has been reported that individuals with obesity experi-
ence negative impacts physiologically, psychologically, so-
cially, and economically (2-6). The primary focus for resolv-

ing these issues is achieving the target weight and maintain-
ing healthy physiology (7-9). Monitoring and supporting
individuals throughout this process significantly contribute

individuals with obesity to share their in-depth individual
perspectives, emotions, thoughts, and experiences through
interviews, contributing to the literature.

Turk J Diab Obes 2024; 8(3): 256-264



The aim of this study is to identify the experiences of indi-
viduals with obesity, their efforts to overcome obesity, and
their recommendations for the healthcare field.

MATERIALS and METHODS

This is a qualitative study which employed an in-depth
individual interview approach. Research permission was
received for the research from Necmettin Erbakan Univer-
sity Health Sciences Scientific Research Ethics Committee
(Date: 06.04.2022; 2022/186: ID: 21-186). The Declaration
of Helsinki was complied with at all stages of the research,
and written consent was obtained from the participants.
This study is reported in accordance with the Consolidat-
ed Criteria for Reporting Qualitative Research (COREQ)
guidelines. All data collected during the research process
was encrypted and stored on the researcher’s computer
without disclosing personal names.

Research population and sample

The target population of the study consists of individuals
with a Body Mass Index (BMI) greater than 30. Participants
were reached through purposive snowball sampling. While
sample size calculation is not recommended in qualitative
studies, it is suggested that 5-25 participants are suitable for
purposive sampling, emphasizing the importance of reach-
ing data saturation (24). Therefore, without performing a
sample size calculation, data collection continued until data
saturation was achieved.

The research center is Konya province. For purposive
sampling, individuals from the environment where the re-
searchers could easily reach were reached. The first individ-
uals reached were four people with obesity in the immediate
vicinity of the researcher. Other participants were reached
through these individuals. The study was conducted using
snowball sampling method. Participants were individuals
residing within the borders of Konya province.

The inclusion criteria for the research were: (a) having a
BMI greater than 30, (b) being 18 years or older, and (c)
consenting to participate in the study. The exclusion criteria
were: (a) being in the terminal stage, (b) having cognitive
problems, and (c) having communication barriers.

The dependent variables of the study are individuals’ experi-
ences (weight loss experience, encountered biases, methods
used, and recommendations).

Independent variables, on the other hand, are body mass
index, age, gender, educational status, employment status,
income level, presence of chronic illness, history of surgical
procedures, hospital experience, and weight loss status.
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Data Collection Procedure

The research data were collected between May-July 2022
after obtaining the necessary permissions. Individuals with
obesity were first informed about the study. Those who
agreed to participate in the study were invited to the institu-
tion where the researcher worked, height and weight meas-
urements (height and weight scales) were made. Height and
weight measurement tools available in the application lab-
oratory of the institution were used in the measurements.
Written informed consent was obtained from those who
met the inclusion criteria. Interviews were conducted in
the interview room created in the researcher’s institution
at a time convenient for the participants. First, sociodemo-
graphic information of the participants was collected with
the participant information form, and then in-depth indi-
vidual interviews were conducted. In-depth individual in-
terviews lasted 30-60 minutes. Audio recordings were made
during the interviews and these recordings were transcribed
within the first 24 hours after the interview. The transcripts
were reviewed after each interview and evaluated for data
saturation, and the data collection process was terminated
when similar results were obtained that consistently indi-
cated data saturation.

Data Collection Forms

The data were collected using the Participant Informa-
tion Form (PIF) and the Semi-Structured Interview Guide
(SSIG).

Participant Information Form (PIF): The form consists of
12 questions designed to determine the general characteris-
tics of the participants and prepared based on the literature
(6,14).

Semi-Structured Interview Guide (SSIG): The semi-struc-
tured interview guide includes 5 questions. The questions
were formulated by obtaining the opinions of two expert
researchers in the field, and a Miles-Huberman intercod-
er reliability analysis (0.82) was conducted before use. The
questions are provided below:

1. How does being overweight affect your daily life?

2. Are there things that influence you when trying to lose
weight?

3. What methods have you applied to lose weight so far?

4. Have you experienced any problems due to your weight
during your hospital experience?

5. Do you have any recommendations on this matter?
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Data Analysis

In the evaluation of qualitative data, Colaizzi’s traditional
qualitative data analysis method was employed (25). Sig-
nificant expressions were identified from the interview
records, and they were interpreted, grouped. As a result,
codes, categories, and themes were established. To ensure
the reliability of the study, Miles-Huberman compatibility
analysis was conducted on the themes identified by the cod-
ers. Following the individual creation of themes by each re-
searcher, two separate faculty members with qualitative re-
search experience were also tasked with developing themes.
Miles-Huberman compatibility analysis was conducted by
four separate evaluators, resulting in a calculated compat-
ibility of 0.88. The deductive approach was utilized in cre-
ating themes, while the inductive method was employed in
finalizing themes. In instances of uncertainty, the research-
ers sought the opinion of an expert faculty member in qual-
itative research for guidance.

In the study, credibility and transferability were utilized for
validity. To ensure credibility, interviews were conducted at
a time convenient for participants. The participants’ state-
ments were summarized by the researcher during the inter-
views and confirmed through feedback (26). For reliability,
each stage of the study was detailed, documented, and the
method of the research was presented comprehensively to
ensure confirmability (27). To maintain consistency, a stand-
ardized format was created for in-depth individual interviews,
and each interview was conducted using the Semi-Structured
Interview Guide format in line with this template (26).

RESULTS

In this research, the mean age of the participants was
56.58+7.0 years, and their BMI was 48.69£10.4 kg. The ma-
jority of participants were female (83.3%), married (91.7%),
and unemployed (58.3%), and had completed middle
school (66.7%), had an income equal to expenses (41.7%),
had chronic illness (75.0%), had an obese family member
(91.7%), and had a hospitalization experience (58.3%). All
participants (100.0%) had engaged in various attempts to
lose weight (Table 1). A total of 370 codes were identified in
the research. These codes were grouped in terms of mean-
ing and relationship, forming 14 categories and 5 themes.
The themes are ‘Health condition,” ‘Stigmatization,” ‘Dete-
rioration in relationships,” ‘Initiatives and Practices,” and
‘Recommendations’ (Table 2).

Themes
Theme 1: Health Condition

Participants’ statements indicated that individuals struggle
physically, face challenges in daily activities and personal

Table 1. Participant Characteristics (n=12).

Characteristics Findings (n=12)
Age (year+SD) 56.6 +7.0
BMI (kg/m? +SD) 48.7 +10.4
Gender, n (%)

Female 10 (83.3)

Male 2(16.7)
Marital status, n (%)

Married 11 (91.7)

Single 1(8.3)
Level of education, n (%)

Illiterate 1(8.3)

Primary school 2(16.7)

Middle school 8 (66.7)

University and above 1(8.3)
Employment status, n (%)

Unemployed 7 (58.3)

Retired 4(33.3)

Wage worker 1(8.3)
Income level, n (%)

Income<expenses 4(33.3)

Income=expenses 5(41.7)

Income>expenses 3 (25.0)
Presence of chronic disease, n (%)

Yes 9(75.0)

No 3 (25.0)

Presence of an obese individual in the family, n (%)

Yes 11 (91.7)

No 1(8.3)
Hospitalization experience, n (%)

Yes 7 (58.3)

No 5(41.7)
Effort to lose weight, n (%)

Yes 12 (100.0)

No 0 (0.00)

care, experience psychological issues, and encounter diffi-
culties in accessing healthcare. Some expressions are pro-
vided below:

“When I eat too much, I can’t breathe. I started to develop
blood pressure and sugar problems. The most important
thing is that I struggle with personal hygiene. I can’t cut my
toenails; I have to choose shoes without laces, and I can’t
move quickly. If I move a little fast, I sweat a lot. I have to
carry spare clothes with me all the time and change them.
Sometimes I change not only my undershirt but all the
clothes on me” (P2).
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Table 2. Codes, Categories and Themes

Codes Categories Themes

Difficulty in daily activities (n=12)

Difficulty in cutting toenails (n=11)

Difficulty in self-care (n=11) Physical difficulties
Difficulty in putting on and taking off shoes (n=8)

Difficulty in taking a bath (n=7)

Joint diseases (n=11)
Hypertension (n=10)
Chronic pain (n=10)

Sleep disorder (n=9)
Diabetes (n=8)

Skin diseases (n=6)
Urinary incontinence (n=4)
Infertility (n=1)

Sadness (n=12) Health condition
Anxiety (n=12)

Unhappiness (n=11)

Anger (n=11)

Fear of dependence (n=10)

Guilt (n=8)

Withdrawal/social isolation (n=7)
Hopelessness (n=6)

Loneliness (n=3)

Chronic diseases

Psychological
problems

Anxiety (n=6)

Depression (n=3) Mental disorders

Difficulty in measuring blood pressure (n=11) Difficulty in accessing veins (n=10)
Delayed healing process (n=5)
Having to use a lot/strong/high dose of medication (n=1)

Problems experienced
during health service

Societal prejudice (n=11)

Healthcare personnel prejudice (n=4) Prejudices Stigmatization

Interpersonal issues (n=8) Social challenges Deterioration in

Disturbance in family relationships (n=4) Disturbance in marital relationships (n=3) relationships
Going on a diet (n=12) Calorie reduction

Consulting a doctor (n=38)

Dietitian (n=5) Medical support

Botox (n=1)

Initiatives and
Walking (n=10)

i i ractices
Sports (n=7) ilzf;e;smg physical p
Exercise (n=7) Y
Herbal therapy applications (n=2) Alternative
Use of weight loss tablets (n=2) interventions
It should be easier to find suitable clothing (n=12)
Chairs should be wide enough (n=7) Ergonomic solution

Chair height should be adjustable (n=7) Beds/beds should be wide enough (n=8) recommendations
Toilets should be wide enough (n=12)

Healthcare personnel should have good communication (n=10) Attitude and behavior Recommendations
They should be able to empathize (n=3) recommendations
They should have expertise in the field (n=2) Educational
recommendations
Total Codes=370 Categories=14 Themes=5

Turk J Diab Obes 2024; 8(3): 256-264



Individuals with Obesity

“I haven’t been able to have a child due to my weight. What
more can I say? I've been married for 31 years, and I'm im-
mensely grateful to my husband. No matter how much I
pray, it seems insufficient. I didn’t struggle with weight is-
sues when I was younger; it developed later on. I visited the
doctor numerous times in hopes of having a child. Initial-
ly, they found nothing visibly wrong. However, it was only
later, with another doctor, that I was told my weight was a
significant factor” (P4).

Theme 2: Stigmatization

The participants expressed experiencing ‘stigmatization.’
They reported facing stigmatization both during healthcare
encounters with hospital staff and due to societal prejudices.
Some statements include:

“When I get on the bus, no one wants to sit next to me. They
don’t voice it, but I can sense it from their glances. I end
up shrinking even further and compacting myself as I sit
down (physically attempting to appear smaller). Ironical-
ly, I might occupy less space than the average person, yet
it seems to make others uncomfortable, and I'm aware of
it” (P3).

“I'm tired of them telling me to lose weight every time I go
to a doctor. If I could, I would. I'm not stupid, but I can’t do
it. 'm tired of them seeing my weight before my illnesses. I
got COVID, and they said, ‘You’re overweight.” Did only
overweight people get COVID?” (P4).

Theme 3: Deterioration in Relationships

It was found that participants experienced negativity in
both intra-family and social, as well as interpersonal rela-
tionships. Some statements include:

“I divorced my first husband; this is my second marriage.
My first husband would criticize me for being overweight;
sometimes he found me disgusting. He even told me he was
ashamed of me (Her eyes filled with tears, and her voice
trembled as she continued). To please my husband, I un-
derwent breast reduction. I also wanted to reduce in size,
but my primary goal was for my husband to perceive me
as beautiful. Eventually, despite enduring numerous hard-

“I get angry quickly and give sudden reactions. I interpret
almost every word said as wrong. I often become sensitive. I
get angry at my husband and children for no reason. We ex-
perience tension at home as a family. I don’t see my neigh-
bors and friends much anymore” (P7).

Theme 4: Initiatives and Practices

Participants’ weight loss initiatives and practices were
grouped into medical support, increasing physical activity,
and using alternative methods. Some expressions from par-
ticipants include:

“I visited numerous doctors, and they all gave me the same
advice. They emphasized the need for weight loss. Never-
theless, I didn’t find much guidance on how to achieve it; I
briefly reduced my intake of bread” (P3).

“I walked four kilometers every day, yet it proved insufficient.
Following my walks, I would experience increased hunger,
leading me to consume even more food” (P8).

“I consume this amount (indicating a small portion with her
hand). I prepare delicious meals, eat like everyone else, limit
myself to just one slice of bread, but I struggle with excess
weight. I've tried working with a dietitian, but it didn’t yield
results. I attempted walking, but after a short while, my legs
couldn’t keep up” (P6).

Theme 5: Recommendations

The suggestions for ergonomic solutions in the health-
care field and recommendations regarding the behavior of
healthcare personnel for individuals with obesity have been
included. Participants’ statements indicate issues related to
fitting into hospital spaces where lying, sitting, and exami-
nations are conducted, as well as problems with toilet height.
Communication difficulties with healthcare personnel were
also reported. Some statements from participants include:

“During the past year, I underwent gallbladder surgery. The
hospital-provided surgical gown, patient bed, and operating
table were incredibly small, beyond description. I couldn’t
even fit into the surgical gown; they merely covered me. For
the surgery, they had to combine two operating tables and

ships, it wasn’t worth it, and we ended up getting divorced” place me on them. These discussions took place right in

(P1).

“Particularly when guests visit or when I attend events, it
inevitably revolves around food and drinks, and it irritates
me. I become upset, feeling as if they are scrutinizing every
bite. Even my children, when they advise me to lose weight,
I sense they are monitoring what I consume. It makes me
quite angry” (P3).

front of me, and I felt as if I were sinking into the ground”
(P5).

“When the nurse came to my room, she wouldn’t look at my
face. She would give me my medicine and leave right away.
It seemed like she didn’t want to deal with me. When she
spoke to me, I thought of saying, ‘Is obesity contagious?”
(P6).
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DISCUSSION

The research aimed to uncover the experiences and recom-
mendations of individuals with obesity. The results have
been discussed in light of the literature.

Previous research has indicated that obesity increases the
risk of cardiovascular diseases and associated problems (28),
exacerbates joint diseases (29), and leads to dermatological
issues in many overweight individuals (30). Additionally,
obesity has been reported to contribute to depressive condi-
tions, with depressive symptoms in individuals with obesity
being twice as prevalent compared to non-individuals with
obesity (31). Despite appearing as a physical change, obesity
can serve as the underlying cause for multiple health issues.

The majority of individuals with obesity experience a de-
cline in their quality of life due to the physical changes they
undergo. This is because these physical changes lead to fun-
damental problems/limitations such as restricted mobility
and difficulties in fulfilling basic needs like bathing and toi-
let use (32). It may be appropriate to assess the limitations
caused by obesity based on daily life activities and generate
solutions to address these limitations.

Individuals with obesity may require healthcare services for
various reasons, but they can encounter different challenges
during this process. In this study, the most commonly ex-
pressed issues by participants are difficulties in blood pres-
sure measurement and vascular access. The thickening of
the entire body due to increased subcutaneous fat tissue can
create hindrances for interventional procedures. This thick-
ness complicates vascular access, making both entering the
vein and palpating the artery for blood pressure measure-
ment more challenging (33). It might be advisable to exer-
cise extra caution in procedures requiring vascular access/
palpation in individuals with obesity. Similarly, ensuring
the suitability of patient beds, operating tables, chairs, and
seating for individuals with obesity, and developing tech-
nologies and perspectives that facilitate procedures for
them could be recommended.

For individuals with obesity, stigmatisation and discrim-
ination is a major concern (34). Studies have consistently
reported the prevalence of stigma among individuals with
obesity, with some describing it as a situation worse than
simply being overweight (34,35). Research by Puhl et al. has
highlighted that stigma leads to adverse psychosocial out-
comes. Healthcare professionals have been shown to harbor
biases and engage in discriminatory attitudes and behav-
iors towards individuals with obesity in healthcare settings
(6,34). Acknowledging the discomfort experienced by indi-
viduals with obesity due to this stigma, both by healthcare
professionals and the broader society, and promoting more
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considerate and attentive behaviors towards individuals
with obesity in social and communal spaces, would be ap-
propriate.

It is well-documented that individuals with obesity often
face depression (36), leading to reduced social interactions
and poorer relationships with family and close social cir-
cles compared to non-individuals with obesity (37,38). It
should be noted that obesity can particularly negatively im-
pact communication between partners. Opting for a com-
prehensive approach in the assessment of individuals with
obesity may open doors to solutions for interpersonal issues.

Individuals with obesity engage in various weight-loss ef-
forts such as following diets, seeking medical support, and
increasing physical activity. It has been observed that the
most preferred methods for weight loss involve regulating
nutrition and engaging in exercise, with an emphasis on
the significant contribution of nurses in this process (39).
Nurses guiding and supporting patients in their weight-loss
journey can provide valuable contributions.

Hospitals should consider the ergonomic arrangement of
materials/equipment used. It is recommended to develop
ergonomic solutions and make adjustments tailored to in-
dividuals with obesity (40). A textile company in India has
highlighted the significant problem for individuals with
obesity in accessing sufficiently wide clothing and has de-
veloped alternative solutions for this issue (41). Over the
years, hospitals have continued to make adjustments to en-
hance patient comfort (42). It would be appropriate to im-
plement arrangements in hospitals and other public spaces
to provide suitable clothing, beds, stretchers, toilets, etc., for
individuals with obesity.

Conclusion and Recommendations

Individuals with obesity experience communication issues,
stigmatization, ergonomic problems, and health-related
challenges. Individuals have often attempted weight loss
through diet, exercise, and sports. Recommendations in-
clude healthcare professionals being more attentive in their
communication, healthcare institutions organizing spaces
and materials to be suitable for individuals with obesity,
and increasing awareness among nurses. It is suggested that
healthcare institutions consider the needs of individuals
with obesity in their arrangements, and necessary adjust-
ments are made.

Strengths and Limitations

The study used an appropriate sampling method starting
from the family environment and was limited to Konya
province, which constitutes a limitation as the findings
cannot be generalized to the broader population. None-
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theless, the research possesses notable strengths, such as its
emphasis on individuals with a high BMI, the utilization of
in-depth individual interviews, the involvement of a nurse
with expertise in internal medicine and another in surgical
nursing for conducting the interviews, the inclusion of two
additional experts in the analysis process, and the perfor-
mance of compatibility analysis.
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0z
Amag: Caliymamizin amac diinya ¢apinda giderek artan ve dnemli bir halk sagligi sorunu héline gelen diabetes mellitus hastaliginin
makine 6grenme yontemi ile tahmin edilmesidir.

Gereg ve Yontemler: Caligmada diabetes mellitus saghik gostergelerini iceren ve kaggle veri tabanindan elde edilen 253.680 6rnek
hacmine sahip veri kayitlar1 kullanilmistir. K en yakin komsu yontemi ile hastalarin diabetes mellitus durumlar1 makine 6grenme
yaklagimiyla tahmin edilmeye ¢aligilmistir. Tiéim islemler R programu ile gerceklestirilmistir.

Bulgular: Kisilerin yaklasik %15,8’i preDM ya da diabetes mellitus tanilidir, %42,9’unde yiiksek tansiyon, %42,4’tinde yiiksek kolesterol
bulunmaktadir. Sigara igenlerin orani %44,3, agir alkol titketenlerin orani ise %5,6dir. Kalp hastaligi/krizi gegirenleri orani ise %9,4,
ylriiyiiste zorluk gektigini bildirenlerin orani ise %16,8dir. Fiziksel aktivitesi bulunmayanlarin orani %24,4’tiir. Diabetes mellitus tanisi
olmayanlarin BMI ortalamasi 27,74+6,26 iken diyabet hastasi olanlarin BMI ortalamasi 31,94+7,36 olarak bulunmustur. K en yakin
komsu yontemi ile yapilan uygulamada diabetes mellitus tahmini en iyi egitim ve test verisinin %90,0-%10,0 olarak ayrildigi ve K
komsuluk degerinin 3 (ii¢) alindig1 durumda elde edilmistir. ilgili belirtegler kullanilarak %97,2 dogruluk ve %88,9 kappa basar: degeri
ile diabetes mellitus hastaligina sahip kisiler dogru tahmin edilebilmistir.

Sonug: Makine 6grenme yontemlerinin son yillarda bir¢ok alanda kullaniminin yayginlastig1 ve basarili sonuglar verdigi literatiirde
bildirilmektedir. Bu aragtirmada da makine 6grenme yaklagimiyla diabetes mellitus tahmininin yiiksek basar1 orani ile gerceklestirildigi
uygulamali olarak gosterilmistir. Diabetes mellitus hastaliginin sessiz ve artan sayida ilerledigi bilindiginden erken tani hayati 6neme
sahiptir. K en yakin komsu yonteminin kolay uygulanabilirligi ve yiiksek siniflama performans: gibi avantajlarindan dolay1 diabetes
mellitus hastaliginin erken tani ve tedavisi i¢in saglik hizmeti saglayicilar: tarafindan kullanilmas: 6nerilmektedir.
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ABSTRACT

Aim: The aim of our study is to predict diabetes mellitus, which is increasing worldwide and has become an important public health
problem, with machine learning method.

Material and Methods: In the study, data records containing diabetes mellitus health indicators with a sample size of 253,680 obtained
from the kaggle database were used. K nearest neighbor method was used to predict the diabetes mellitus status of the patients with a
machine learning approach. All operations were performed with the R program.

Results: Approximately 15.8% of the individuals were diagnosed with preDM or diabetes mellitus, 42.9% had high blood pressure and
42.4% had high cholesterol. 44.3% were smokers and 5.6% were heavy alcohol consumers. The rate of those who have had heart disease/
crisis is 9.4%, and the rate of those who reported having difficulty in walking is 16.8%. The rate of those with no physical activity was
24.4%. The mean BMI of those without diabetes mellitus was 27.74+6.26, while the mean BMI of those with diabetes mellitus was
31.94+7.36. In the application with the k nearest neighbor method, the best prediction of diabetes mellitus was obtained when the
training and test data were separated as 90.0%-10.0% and the k neighborhood value was 3 (three). Using the relevant markers, people
with diabetes mellitus disease were correctly predicted with 97.2% accuracy and 88.9% kappa success value.

Conclusion: It is reported in the literature that machine learning methods have been widely used in many fields in recent years and have
yielded successful results. In this study, it has been demonstrated that the prediction of diabetes mellitus with machine learning approach
is realized with a high success rate. Since diabetes mellitus is known to progress silently and in increasing numbers, early diagnosis is of
vital importance. Due to the advantages of K nearest neighbor method such as easy applicability and high classification performance, it
is recommended to be used by healthcare providers for early diagnosis and treatment of diabetes mellitus.

Keywords: Diabetes mellitus, Health and disease, Machine learning, Prediction, Healthcare applications, Intelligent system

GIRIS baska ciddi hastaliga da yol agabilir (3). Modern yasam tarzi

Diabetes mellitus, pankreastan insiilin iiretiminin yetersiz diabetes mellitus hastahginin gorilme sikhgmt Snemli 5l-

olmasi ya da periferik dokularda insiilin etkisine kars1 di-
reng gelismesi nedeniyle ortaya ¢ikan ve kan dolagiminda
yiiksek glikoz seviyeleri ile karakterize kronik bir metaboliz-
ma hastaligidir. Onemli bir halk saglig1 sorunu olan diabetes
mellitus, akut ve kronik komplikasyonlarla seyreden, stirekli
tibbi ve 6z bakim gerektiren kiiresel yayginliga sahip kronik
bir hastaliktir (1). Hem gelismis hem de gelismekte olan l-

¢ude artirmustir (4). Diinya yetiskin niifusunun on birinden
biri (yaklasik 537 milyon) diabetes mellitus tanist almistir.
Tan1 konulmamis diyabetli sayisinin yaklasik 240 milyon ol-
dugu tahmin edilmektedir. Bu da yetigkinlerin hastalik du-
rumlarindan farkinda olmadigini géstermektedir. Bazi ¢a-
ligmalar bu yiizden hastalig1 sessiz katil olarak tanimlamistir
(5). Diabetes mellitus kaynakli 6liimlerin yillik 6,7 milyona

kelerde 6nde gelen bir 6liim nedeni haline gelmis ve diinya
capinda giderek artan sayida kisiyi etkilemektedir (2). Ayri-
ca diabetes mellitus, hastanin 6liimiine yol acabilecek birka¢
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ulagtig1 bildirilmistir. Diabetes mellitus tanili birey sayisinin
yullar itibariyle artacagi, 2030 yilinda 643 milyon, 2045 y1-
linda 783 milyon olacagi tahmin edilmektedir. Tirkiyede ise
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diabetes mellitus tanil yetiskin bireylerin sayis1 2021 yilinda
9 milyon olup, 2045 yilinda yaklasik 13,4 milyon olacags il-
gili raporlarda belirtilmistir (1,6).

Diabetes mellitus ile ilgili risk faktorlerinin belirlenmesi,
hastaligin 6nlenmesi ve tedavilerin gelistirilmesi amaciyla
epidemiyolojik ¢alismalar ytriitiilmektedir. Son yillarda bu
caligmalar arasinda 6n plana cikanlar ise teshis ve tedavi-
nin erken tahminine olanak saglayan makine 6grenmesi
caligmalaridir. Makine 6grenmesi, bilgisayar programinin
girilen verilerden 6grendigi ve sonrasinda yeni gozlemleri
siniflandirmak i¢in bu 6grenmeyi kullandi1 6grenme yak-
lagim1 olarak tanimlanir (7,8). Yapay zekanin alt kiimesi
olan makine 6greniminin saglamis oldugu 6ngorii, tahmin,
kiimeleme ve siniflama basarisi, son yillarda gesitli alanlar-
da (tip, mithendislik, ziraat vb.) kullanimini artirmistir (9).

Makine 6grenme yontemleri, hekimlere hastalig1 erken
teshis etmek, zamaninda miidahalelerde bulunmak ve has-
ta sonuglarini iyilestirmek icin degerli araclardir (2). Bu
cercevede diabetes mellitus hastaliginin erken teshisi ve
onlenmesi de hayati 6nem tagir (10). Diabetes mellitus olu-
sumunun tahmini, risk altinda olan bir kisinin hastaligin
baslangicini dnleyebilecek veya ilerlemesini geciktirebilecek
eylemlerin bulunmasini saglar (11). Makine 6grenmesi er-
ken tespit i¢in iyi bir tahmin yontemidir. Literatiirdeki ¢alis-
malar incelendiginde makine 6grenme yontemleri ile farkl
degiskenler araciligiyla diabetes mellitus hastaliginin erken
tan1 ve teshisine yonelik ¢caligmalar ytratalmistir (12-15).

Diabetes mellitus tanisinin pozitif mi negatif mi oldugunun
belirlenmesine yonelik yapilan ikili siniflandirma galigma-
sinda destek vektor makineleri ve yapay sinir aglar1 kul-
lanilmig ve %94,87’lik bir tahmin dogruluguna ulasildig:
bildirilmistir (16). Diabetes mellitus risk tahmini amaciyla
yuriitillen aragtirmada makine 6grenme yontemleri kulla-
nilmis ve 16 degisken kullanilarak rastgele orman yonte-
miyle yiiksek tahmin performansi (%98,6 dogruluk) elde
edildigi bildirilmistir (4). Diabetes mellitus gelisiminin
tahminini konu alan ¢alismada makine 6grenme yontem-
leri araciligiyla %81,0 dogru tahmin giicline ulagildig: be-
lirtilmistir. Caliymada ayrica diabetes mellitus hastaliginin
gelecekteki gelisimiyle yitksek oranda iligkili olan en iyi
ozellikleri bulmak hedeflenmistir (10). Erken evre diabetes
mellitus risk tahmininin yapildig1 baska bir ¢aligmada farkl
makine 6grenme yontemlerinin kullanildig1 ve sinir aglar:
modeliyle %99,2 dogru tahmin performans: elde edildigi
ifade edilmistir (5). Makine 6grenmesine dayali tip 2 dia-
betes mellitus tahminine yonelik yapilan calismada Kore
elektronik saglik kayitlar1 kullanilarak rastgele orman, des-
tek vektor makinesi, rastgele orman, XGBoost gibi makine
ogrenme algoritmalar ile kisilerin diabetes mellitus hastalik
sonuglar1 tahmin edilmistir. Modellerin #stiin performans

gosterdigi, klinisyenlere ve hastalara tip 2 diabetes mellitus
gelistirme olasilig1 hakkinda degerli tahmin bilgisi sagladig1
belirtilmistir (11).

Tibbi teshislerde makine 6grenimi tekniklerini kullanan
bir¢ok ¢alisma olmasina ragmen, 6zellikle diabetes mellitus
hastaliginin uzun vadeli tahmini konusunda ¢ok az ¢aligma
yapildig1 ve bu tiir ¢aligmalarin sayisinin artirilmasi gerekti-
gi ifade edilmektedir (10).

Bu ¢alismada ise makine 6grenme yontemlerinden olan
K en yakin komsu algoritmasi ile diabetes mellitus saglik
gostergeleri araciligiyla diabetes mellitus tahmini yapilmasi
amaclanmistir. Demografik bilgiler, laboratuvar test sonug-
lar1 ve her hasta i¢in anket sorularina iliskin veriler kullanil-
mustir. K en yakin komsu yonteminden detayli bahsedilerek
islem basamaklar1 ve uygulama adimlar1 gosterilmistir. Bu
arastirma ayrica K en yakin komsu algoritmasinin saglik
alaninda uygulamasini gostererek yaygin kullanimini amag-
lamigtir.

GEREC ve YONTEMLER
Diyabet Veri Seti

Calismanin uygulama kisminda kullanilacak olan veri seti
kaggle veri tabanindan temin edilmis olup, UCI makine
Ogrenimi deposunun bir parcasidir. Kastamonu Bilimsel
Aragtirmalar ve Yayin Etigi Kurulundan onay almmigtir
(Tarih:04.09.2024, karar no:6). Agik erisimli “Diabetes He-
alth Indicators” isimli veri seti 21 agiklayici degisken, bir
hedef degiskeni ve 253.680 veri igermektedir (17). Veriler
13.04.2024 tarihinde ilgili veri tabanindan indirilmistir. Veri
seti ABDde yasam tarzi ile diabetes mellitus arasindaki
iliskiyi daha iyi anlamak i¢in olusturulmus 6rnek bir veri
setidir. Bu veri seti diabetes mellitus tanisiyla birlikte genel
olarak kisiler hakkinda saglik istatistikleri ve yasam tarzi
anketi bilgileri icerir. 21 6zellik, baz1 demografik bilgiler, la-
boratuvar test sonuglar1 ve her hasta icin anket sorularina
verilen yanitlardan olusur. Simiflandirma i¢in hedef degiske-
ni kisilerde DM yok, preDM ya da DM bilgisini sunar. DM
yok diabetes mellitus tanis1 olmayan saglikli kisileri, preDM
ise kan sekeri diizeyinin normalden yiiksek olmasina rag-
men diabetes mellitus tanis1 koymak i¢in yeterli yiikseklikte
olmayan kisileri ifade eder. DM sinif1 ise diabetes mellitus
tanis1 almis kisileri gostermektedir (17). Veri seti {i¢ siirekli,
19 kategorik degiskenden olugmaktadir. Degiskenlere iligkin
aciklamalar Tablo 1'de verilmistir.

Tablo 1'de agiklamasi yapilan veri seti farkli oranlarda egitim
ve test verisi olarak ayrilarak siniflandirmadaki degisimler
incelenmistir. Egitim verisi sirastyla %50,0, %60,0, %75,0
ve %90,0 olarak ayrilmustir. Egitim amagli ayrilan kisim
K en yakin komsu yontemi ile 6grenme amagli, test kismi
ise diabetes mellitus hastaliginin siniflandirma basarisini
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Tablo 1: Kullanilan degiskenler ve 6zellikleri

Aglarci AV ve Karakurt F

Degisken Ad1 Tiirii Degisken A¢iklamasi

Diabetes Mellitus Kategorik  Hedef degisken: 0 = DM yok 1 = preDM 2 = DM

Yiiksek Tansiyon Kategorik 0 = yiiksek tansiyon yok 1 = yiiksek tansiyon var

Yiiksek Kolesterol Kategorik 0 = yiiksek kolesterol yok 1 = ytiksek kolesterol yok var

Kolesterol Kontrolit Kategorik 0 = 5 y1l icinde kolesterol kontrolii yok 1 = 5 yil icinde kolesterol kontroli var

BMI Siirekli  Viicut kiitle indeksi

Sigara Kategorik  Hayatiniz boyunca en az 100 sigara igtiniz mi? [Not: 5 paket = 100 sigara] 0 = hayir 1 = evet

Fel¢ Kategorik  (Hig) fel¢ gecirdiginizi sdylediler mi? 0 = hayir 1 = evet

Kalp Hastaligi veya Krizi ~ Kategorik Koroner kalp hastalig1 veya miyokard enfarktiisii 0 = hayir 1 = evet

Fiziksel Aktivite Kategorik  Gegtigimiz 30 glindeki fiziksel aktivite (is hari¢) 0 = hayir 1 = evet

Meyveler Kategorik  Giinde 1 veya daha fazla kez meyve titketimi 0 = hayir 1 = evet

Sebzeler Kategorik ~ Giinde 1 veya daha fazla kez sebze titkketimi 0 = hayir 1 = evet

Agir Alkol Tilketimi Kategorik ﬁf&i fiq;c;{sz Iiygztzlfjiskfr};i:)u:) l;aflt;(,ile; i4;teet‘1,eftazla icki igmesi ve yetiskin kadinlarmn

Saglik Sigortast Kategorik  Herhangi bir saglik sigortasi kapsamina sahip misiniz? 0 = hayir 1 = evet

Saglik Maliyeti Kategorik giq;;ir:;zoijuaﬁis?dgljﬁraz; iélriin:;ee:iz gerektigi ancak maliyet nedeniyle gidemediginiz

Genel Saglk Kategorik Szr:l:(l i;lia;afis;gililr;zn;: ie;liiéde oldugunu séyler misiniz: 1-5 dl¢eginde 1 = mitkemmel 2

ek sy S doeyon e dos sl b i g g o 3

Foioge s Sl kv pdonmln o kg dsindignicd on

Yiriiytiste Zorluk Kategorik  Yiiriime veya merdiven ¢ikma konusunda ciddi zorluk ¢ekiyor musunuz? 0 = hayir 1 = evet

Cinsiyet Kategorik 0 =kiz 1 = erkek

Yas Kategorik 13 seviyeli yas kategorisi: 1 = 18-24 9 = 60-64 13 = 80 veya lizeri
Egitim seviyesi 6 kategori: 1 = Hi¢ okula gitmemis veya sadece anaokuluna gitmis 2 = 1.

Egitim Kategorik sm1fta1.1 8. sinifa kadar (I.lkokul) 3 = 9. s.1n1ftan 11. sm1fa.kadar (Ba?ﬂarl lise) 4 = 12. simif
veya Lise mezunu 5 = 1 ila 3 yil tiniversite (Bazilar1 kolej veya teknik okul) 6 = 4 y1l veya
daha fazla kolej (Universite mezunu)

Gelir Kategorik  Gelir dlcegi 8 kategori: 1 = 10.000$dan az 5 = 35.000$dan az 8 = 75.000$ veya daha fazla

test etme amagl kullanilmigtir. R programi R3.6.0 versi-
yonu (18) kullanilarak yapilan siniflandirma ¢alismasinda
K en yakin komsu yontemi igin “class” paket kullanilmustir.
Uzaklik 6lgiisii olarak Oklid uzaklik 8lgiisii alinmustir. Farklt
k degerleri denenerek siniflandirma basarisindaki degisim-
ler gosterilmistir. Diabetes mellitus hastalik durumunun si-
niflandirma bagarisini 6l¢mek i¢in hata matrisi (“confusion
matrix”) araciligiyla hesaplanan dogruluk, kappa ve diger
performans degerleri kullanilmistir.

Hata matrisi (“confusion matrix”) makine 6grenimi alanin-
da ve istatistiksel siniflandirma problemlerinde yontemin
performansin1 degerlendirmek i¢in kullanilir. Kullanilan
yontemin O0grenme performansini gorsellestirme imkéani
verir. Tahmin edilen sinif degeri ile gercek degerler karsilas-
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tirtlir. Hata matrisi sinif degiskeni kategori sayisinca satir ve
stitun icerir (19,20).

Dogruluk, kappa, kesinlik (precision), duyarlilik (recall) ve
F1 skor degerleri hata matrisi araciligiyla hesaplanan ve yon-
temin smiflandirma basarisini 6l¢cen performans metrikleri-
dir. Dogruluk, incelenen toplam vaka icerisinden dogru tah-
minlerin oranidir. Ornek olarak bir siniflandirici on tahmin
yaparsa ve bunlarin yedisi dogruysa dogruluk %70,0 olarak
belirlenmektedir (21).

Kappa katsayisi ise iki degerlendirici arasindaki uyumu 6l-
¢en bir istatistik oldugu gibi bir smiflandiricinin siniflandir-
ma basarist hakkinda da bilgi vermektedir. Kappa katsayist
0O ile 1 arast degerler alir, 1’e yaklagtik¢a uyumun arttig1 yani
siniflandirma bagarisinin arttig1 ifade edilmektedir (22).
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Kesinlik pozitif olarak tahmin edilen 6rneklerin ne kadari-
nin gergekten pozitif oldugunu dlger. Modelin pozitif sinif
olarak tahmin ettigi 6rneklerin dogrulugunu gosterir. Du-
yarlilik gercek pozitiflerin ne kadarini dogru tahmin edebil-
digimizi 6lger. Modelin pozitif sinifa ait 6rnekleri ne kadar
iyi yakaladigini gosterir. F1 skor ise kesinlik ve duyarlilik
degerlerinin harmonik ortalamasini gostermektedir.

Hata matrisi Tablo 2de, performans metrik degerlerine ilis-
kin formiller ise esitlik (1), (2), (3), (4) ve (5) ile gosteril-
migtir.

K En Yakin Komsu Yontemi (Knn)

Makine 6grenme yontemlerinden olan Knn yéntemi ilk defa
1951 yilinda Fix ve Hodges tarafindan tanitilmis parametrik
olmayan bir yontemdir. Knn algoritmasi, kolay anlasilir bir
caligma prensibine sahip olup basarili sonuglar vermesi ile
6n plana ¢ikmaktadir. Veri setindeki eksik gézlemlerden
etkilenmeyen, kategorik degiskenler icin eksik gozlem de-
gerlendirmesi yapabilen ve varsayimlarinin az olmasi gibi
avantajlara sahiptir. Daha ¢ok siniflandirma problemleri-
nin ¢6ztimiinde kullanilmakla birlikte regresyon problem-
lerinde de kullanilabilmektedir. Veri setindeki gozlemlerin
birbirine olan uzaklik ve benzerliklerine gore tahmin iglemi
gergeklestirmektedir. Algoritmanin genel amacina baktigi-
mizda gozlemleri kendine ait 6zelliklere gore 6nceden belir-
lenen siiflara atamaktir. Bunun yaninda yeni bir gozlemin
siniflandirilmas: da saglanir. Smiflandirilmak istenen yeni
gozlem, 6grenme veri seti yardimiyla en yakin k gozlem ile
ayni gruba siniflandirilir (23). Knn yontemi siniflandirmay1
belirli islem basamaklarina gore gerceklestirir:

* Tlk olarak veri 6n islemden gegirilerek kontrol edilir.

*  Smiflandirilacak olan gozlemin veri setindeki biitiin

gozlemlere olan uzaklig1 hesaplanir.

Daha sonra hesaplanan uzaklik degerleri siralanir.

* K sayida en az uzakliga sahip (en yakin) gozlem belirle-

nir. K gozlem arasindan en fazla olan sinif yeni gézlemin
sinif1 olarak atanir.

Burada belirlenecek olan k sayis1 oldukga 6nemlidir. Belir-
lenecek olan k sayis1 siniflandirma basarisina dogrudan etki
edecektir. Ornegin k says1 1 olarak belirlenirse yeni gozlem
kendine en yakin komsusuna ait sinifa atanacaktir. Farkli k
degerleri denenerek yontemin siniflandirma basaris: artiri-
labilir (23).

Knn algoritmasimin diger yontemlere gore matematiksel
karmagikliginin diisiik olmasi, kolay anlasilir ve uygulanabi-
lir olmasi, basarili sonuglar vermesi sebebiyle bu ¢aligmada
tercih edilmistir. Knn, parametrik olmayan bir modeldir. Bu,
verilerin belirli bir dagilim varsayimi gerektirmedigi anla-
mina gelir. Verilerin dogrusal olup olmamasina bakilmak-
s1zin, farkl veri yapilar: tizerinde ¢aligabilir. Veri sayisinin
¢ok olmas1 yontemin performansini artirmaktadir. Bu ¢alis-
mada da 250 binden fazla 6rnegin bulundugu veri seti kul-
lanilmistir. Hekim ve saglik profesyonellerinin sade olan bu
yontemi kolayca uygulamas: amaciyla ¢aligma prensibi ve
uygulama kodlar1 adim adim paylagilmistir. Yontemin ayri-
ca diger algoritmalara gore daha hizli olmas: tercih neden-
lerinden olmustur (24). Yonetimin zayif yonlerine bakacak
olursak; veri boyutunun (degisken sayisinin) fazla olmasi

5 —F D, +D, + D, G, T, G, 1T, G T
- P = P = ey (o x oy (e x Lo
kappa=="p" GT =Cor*er Gr erGrrer’ M
Dogruluk = (D +D,+D)/ GT (2)
Duyarlilik = Dogru Pozitif / (Dogru Pozitif + Yanhs Negatif) (3)
Kesinlik = Dogru Pozitif / (Dogru Pozitif + Yanls Pozitif) 4)
F1 Skor = 2 X (Kesinlik X Duyarlilik) / (Kesinlik + Duyarlilik) (5)
Tablo 2: Ug kategorili hedef degiskeni igin “confusion matrix”
Gergek Sinif
A B C Toplam
A Da Yab Yac Ta=Da+Yab+Yac
Tahmin Simif B Yba Db Ybc Tb=Yba+Db+Ybc
C Yca Ycb Dc Te=Yca+Ycb+Dc

GT=Ta+Tb+Tc
GT=Ga+Gb+Gc

Gb=Yab+Db+Ycb

Toplam Ga=Da+Yba+Yca Ge=Yac+Ybc+Dc
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yontemin performansini olumsuz etkilemektedir. Fakat bu i¢in “as.numeric” komutu kullanildi. Veri setinin egitim (tra-
calismada 21 belirte¢ kullanilmistir. Bir diger zayif yoni k  in) ve test olarak ayrilmasi igin “caret” paketi igerisinde yer
degerinin yanl belirlenmesi sonucu kotii sonuglar verme-  alan “createDataPartition” komutu kullanildi. “dplyr” paketi
ile sinif degiskeni ve diger bagimsiz degiskenlerin ayrilmasi
sagland1. Egitim veri seti ile “class” paketi icerisinde yer alan
“knn” fonksiyonu kullanilarak 6grenme islemi gerceklesti-
rildi. Test veri seti araciligryla siniflandirma basaris1 deger-
Veri 6n isleme, ham verilerin analiz, modelleme veya maki- lendirilirken “confusionMatrix” fonksiyonu ile hata matrisi
ne dgrenimi algoritmalar1 i¢in uygun hale getirilmesi siire- sonucu elde edildi. Herhangi bir k degeri i¢in siniflandirma
cidir. Bu ¢alismada kullanilan veri seti, veri tabanindan in- on kez tekrardandi ve elde edilen performans degerlerinin
dirildikten sonra birtakim 6n islemden gegirilmistir. Eksik, ortalamasi alindi. On tekrarin her birinde veri seti igerisin-
hatali ve aykir1 degerler bakimindan siizgegten gegirilmistir. ~deki egitim kisim rastgele secildi, geri kalan kisim test verisi
Degi§kenler kategorik ve siirekli olarak tanimlanarak da- olarak kullanildi. Bir satir on siitunluk dogruluk ve kappa
gilimlar1 kontrol edilmistir. Toplamda 21 belirte¢ kullanil- isimli iki matris olusturuldu ve elde edilen performans de-
mugtir. Veri kaynaginda ilgili degiskenlerin diabetes melli- gerleri bu matrislere kaydedilerek en son ortalamasi alindi.
tus belirtecleri oldugu belirtilmistir ve bu sebeple dznitelik R programu kod satirlar1 Tablo 3’te gosterilmistir. Tablo 3,
secimine gidilmemistir. Veri seti model egitimi icin egitim  Vveri setinin %75,0 egitim, %25,0 test olarak ayrildig1 ve k
seti ve modelin performansini degerlendirmek icin test seti ~ degerinin 1 (bir) olarak kullanildig: 6rnegi icermektedir.

olarak ikiye ayrilmistir. BULGULAR

Knn ydnteminin R programinda uygulamasi agagidaki ba- Diabetes mellitus tahmini i¢in kullamlan ve diabetes mellitus
samaklara gore yapilmigtir. Oncelikle “install.package” ve  belirteclerini iceren 22 degiskenli veri setine iliskin tanimlayici
“library” komutlart ile ilgili paketler yiiklenmis ve ¢agrilmus- istatistikler Tablo 4te verilmistir. Veri seti igerisinde kayp veri
tir. “Diabetes” isimli veri seti R programina yiiklendikten ve aykir1 gozlem bulunmamaktadir. Sinif degiskenine (diabe-
sonra df (dataframe) isimli degiskene atandi. Daha sonra  tes mellitus durumu) iliskin dagilim ilgili tabloda paylagilmis-
yiiklenen veri seti data framee (“as.data.frame” komutu ile)  ti. ABDde yasayan bireylerden toplanan verilerde kisilerin
donistiiriildii. Veri seti icerisindeki kategorik degiskenleri yaklasik %15,8’i diabetes mellitus tanilidir, %42,9’unde yiik-
tanimlamak icin “as.factor”, siirekli degiskenleri tanimlamak  sek tansiyon, %42,4’tinde yiiksek kolesterol bulunmaktadr.

sidir. Bu ¢aligmada farkli k degerleri denenerek en yiiksek
performans elde edilmeye calisilmistir.

istatistiksel Analiz

Tablo 3: Uygulama kismui i¢in R program kodlari

#install.packages(“class”) for (iin 1:10) {

library(class)#knn icin
#install.packages(“caret”)

library(caret)

#install.packages(“tidyverse”)
library(tidyverse)#dplyr i¢in

Diabetes <- read_excel(“C:/Users/hp/OneDrive/Masaiistii/ Diabetes.xls”)
df=Diabetes

df=as.data.frame(df)
df$Diabetes_012=as.factor(df$Diabetes_012)
df$HighBP=as.factor(df$HighBP)
df$HighChol=as.factor(df$HighChol)
df$CholCheck=as.factor(df$ CholCheck)
df$Smoker=as.factor(df$Smoker)
df$Stroke=as.factor(df$Stroke)

train_indeks <- createDataPartition(df$ Diabetes_012,

p = 0.75, list = FALSE, times = 1)

train <- dfftrain_indeks,]

test <- df-train_indeks,]

train_x <- train %>% dplyr::select(-Diabetes_012)
train_y <- train$ Diabetes_012

test_x <- test %>% dplyr::select(-Diabetes_012)
test_y <- test$ Diabetes_012

knn_fit <- knn(train = train, test = test, cl = train_y,

k=1)

sonuc<-confusionMatrix(knn_fit,test_y)
d<-sonuc$overall

dogruluk(s] <- d[Accuracy’]

kappa[s] <- d[“Kappa”]

df$HeartDiseaseorAttack=as.factor(df$HeartDiseaseorAttack) s=s+1
df$PhysActivity=as.factor(df$PhysActivity) }
df$Fruits=as.factor(df$Fruits) mean(dogruluk)
df$BMI=as.numeric(df$BMI) mean(kappa)

#diger degiskenler de ayni sekilde kategorik veya stirekli olarak tanimlanir
dogruluk <- ¢(1:10)

kappa <- ¢(1:10)

s=1
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Tablo 4: Degiskenlere iligkin tanimlayicr istatistikler

Degiskenler, n (%)* Sonug (n=253680) Degiskenler, n (%)* Sonug (n=253680)
Diabetes Mellitus Genel Saglik
DM yok 213703 (84,2) Miikemmel 45299 (17,9)
preDM 4631 (1,8) Cok lyi 89084 (35,1)
DM 35346 (13,9) fyi 75646 (29,8)
Yiiksek Tansiyon Orta 31570 (12,4)
Yiiksek tansiyon yok 144851 (57,1) Koti 12081 (4,8)
Yiiksek tansiyon var 108829 (42,9) Cinsiyet
Yiiksek Kolesterol Kadin 141974 (56,0)
Yiiksek kolesterol yok 146089 (57,6) Erkek 111706 (44,0)
Yiiksek kolesterol var 107591 (42,4) Yas
Kolesterol Kontrolii 18-24 5700 (2,3)
5 yil igerisinde yok 9470 (3,7) 25-29 7598 (3,0)
5 yil ierisinde var 244210 (96,3) 30-34 11123 (4,4)
Sigara 35-39 13823 (5,5)
Sigara hayir 141257 (55,7) 40-44 16157 (6,4)
Sigara evet 112423 (44,3) 45-49 19819 (7,8)
Fel¢ 50-54 26314 (10,4)
Felg gegirmeyen 243388 (95,9) 55-59 30832 (12,2)
Fel¢ geciren 10292 (4,1) 60-64 33244 (13,1)
Kalp Hastalig1/Krizi 65-69 32194 (12,7)
Kalp hastaligi/krizi ge¢irmeyen 229787 (90,6) 70-74 23533 (9,3)
Kalp hastaligi/krizi geciren 23893 (9,4) 75-79 15980 (6,3)
Fiziksel Aktivite 80 ve lizeri 17363 (6,4)
Fiziksel aktivite yok 61760 (24,4) Egitim
Fiziksel aktivite var 191920 (75,7) Hi¢ okula gitmemis 174 (0,1)
Meyveler 1. siniftan 8. sinifa kadar (ilkokul) 4043 (1,6)
Meyve tiiketimi yok 92782 (36,6) 9. siiftan 11. sinifa kadar 9478 (3,7)
Meyve tiiketimi var 160898 (63,4) 12. sinif veya Lise mezunu 62750 (24,7)
Sebzeler 1 ila 3 y1l Giniversite 69910 (27,6)
Sebze tiiketimi yok 47839 (18,9) Universite mezunu 107325 (42,3)
Sebze tiiketimi var 205841 (81,1) Gelir
Agir Alkol Tiiketimi 10.000$'dan az 9811 (3,9)
Agr alkol titketimi yok 239424 (94,4) 15.000$'dan az 11783 (4,6)
Agir alkol titketimi var 14256 (5,6) 20.000$dan az 15994 (6,3)
Saglik Sigortas1 25.000$dan az 20135 (7,9)
Saglik sigortast yok 12417 (4,9) 35.000$dan az 25883 (10,2)
Saglik sigortasi var 241263 (95,1) 50.000$dan az 36470 (14,4)
Saglik Maliyeti 75.000$dan az 43219 (17,0)
Maliyet zorlugu yok 232326 (91,6) 75.0008$ ve {izeri 90385 (35,6)
Maliyet zorlugu var 21354 (8,4) Ort+SS (Medyan)
Yiiriiyiiste Zorluk BMI 28,38+6,61 (27)
Zorluk ¢cekme yok 211005 (83,2) Mental Saghik 3,18+7,41 (0)
Zorluk ¢ekme var 42675 (16,8) Fiziksel Saglik 4,24+8,72 (0)

*Veriler n (%) olarak gosterilmistir.
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Sigara icenlerin orani %44,3, agir alkol tiiketenlerin ora-
ni1 ise %5,6d1r. Fel¢ gecirenlerin orani %4,1, kalp hastaligi/
krizi gegirenleri orani ise %9,4, yiiriiyliste zorluk ¢ektigini
bildirenlerin orani ise %16,8dir. Fiziksel aktivitesi bulunma-
yanlarin orani %24,4’tiir. Bireylerin %36,6’s1 meyve, %18,9u
sebze tilketmemektedir. Genel saglik durumunu kétii ola-
rak tanimlayanlar, katilimcilarin yaklagik %4,8’ini olustur-
maktadir. Caligmaya katilanlarin demografik o6zelliklerine
bakildiginda %44,0’1 erkek, yaklagik %36,0’1 50-65 yas arali-
ginda ve %42,3’t iniversite mezunudur. Viicut kiitle indeksi
(BMI) ortalamasi 28,38+6,61, mental sagliginin iyi olmadi-
g1 ortalama giin sayis1 3,18+7,41, zihinsel saghiginin iyi ol-
madig1 ortalama giin sayis1 4,24+8,72 olarak bulunmustur.
Diabetes mellitus olmayanlarin BMI ortalamasi 27,74+6,26
iken diabetes mellitus hastasi olanlarin BMI ortalamasi ise
31,9447,36 olarak bulunmustur.

K en yakin komgsu algoritmasi ile Tablo 1de verilen belirteg-
ler (degiskenler) kullanilarak diabetes mellitus tahmini i¢in
makine 6grenme siniflandirmasi yapilmistir. Bu belirtecler
yardimiyla kisilerin DM yok, preDM ya da DM olma durum-
lar1 tahmin edilmeye ¢aligilmistir. Yapilan diabetes mellitus
tahmini sonucuna iligkin performans degerleri Tablo 5’te
gosterilmistir. %97,2 dogruluk ve %88,9 kappa basar1 degeri
ile diabetes mellitus tahmin edilmigtir. Veri setinin egitim
ve test ayrim oranlari ile k degerindeki degisimin siniflan-
dirma basarisini etkiledigi goriilmektedir. Farkli k degerleri
i¢in simniflandirma sonuglari incelenmis ve tim egitim test
ayrim oranlarinda en iyi performans k=3 (ii¢) degerinde
elde edilmistir. Bunun yaninda k=3 (ii¢) degerine sahipken
her bir kategori icin kesinlik, duyarlilik ve F1 skor degerleri
de hesaplanmistir. DM yok grubu i¢in sirasiyla 0,97, 0,99 ve
0,99 degerleri bulunmustur. PreDM grubu i¢in sirasiyla 0,34,
0,04, ve 0,06 degerleri bulunmustur. DM grubu i¢in sirasiy-
la 0,97, 0,92 ve 0,95 degerleri bulunmustur. Ayrica egitim

Tablo 5: k degerlerine gore performans metriklerindeki degisim

Aglarci AV ve Karakurt F

veri setinin hacminin artirilmasi yontemin 6grenme basa-
risin1 ve buna bagli olarak siniflandirma basarisini artirdig:
goriilmistiir. k degerlerine gore diabetes mellitus tahmini
performans degisimleri Sekil 1 ve 2'deki grafiklerde goriil-
mektedir. Ulagilan sonuglar K en yakin komsu yénteminin
kisilerin diabetes mellitus hastalik durumunu yiitksek basar:
ile siniflandirabildigini gostermektedir.

TARTISMA ve SONUC

Diabetes mellitus diinya ¢apinda artan sayida kisiyi etki-
leyen bir kiiresel saglik sorunu haline gelmistir. Diinyada
onde gelen 6liim nedenleri arasina girmistir (2). Modern
yasam tarzi da diabetes mellitus goriilme sikligini 6nemli
olgtide artirmistir (4). Bu nedenle, hastaligin erken teshisi
bir zorunluluk héline gelmistir. Bu dogrultuda diyabet gelis-
tirme riski daha yiiksek olan kisileri dogru bir sekilde belir-
leyebilen sistemlere ihtiya¢ duyulmaktadir. Bu da diabetes
mellitus hastaliginin gelecekteki gelisimiyle yliksek oranda
iligkili olan en iyi 6zellikleri bulmay: basararak gerceklesebi-
lir (10). Ekonomik a¢idan bakildiginda da diabetes mellitus
en maliyetli hastaliklardan biridir, ayrica diabetes mellitus
hastaligina sahip yetiskinlerin yiiksek bir yiizdesi diisiik ve
orta gelirli tilkelerde yasamaktadir ve bu da bu tilkeler i¢in
daha fazla ekonomik sikintiya neden olmaktadir (5). Hasta-
ligin yayginligi artmaya devam ettikge, arastirmacilar dogru
diabetes mellitus tahmini icin gayretle caligmaktadirlar (2).
Hekimler hastalarin diabetes mellitus hastaliginin farkinda
olmadiklarindan vakalarin ¢ogunun teshis edilemedigi ve
buna bagl olarak onleme siireci gecikmeyle beraber kar-
magsiklastigini belirtmektedir. Caligmada kullanilan veriler
incelendiginde bu sonucu desteklemektedir. DM ve preDM
tanili kisilerin orani %15,8 iken, genel sagligini iyi, cok iyi ve
miikemmel olarak belirten kisilerin orani ise %82,8'dir. Sa-
dece %4,8’1 genel saglhiginin kétii oldugunu belirtmistir. Bu

Egitim-Test %50-%50 %60-%40

%75-%25 %90-%10

kdegerleri  Dogruluk Kappa Dogruluk Kappa Dogruluk Kappa Dogruluk Kappa
k=1 0,961 0,847 0,963 0,857 0,964 0,862 0,965 0,865
k=2 0,960 0,842 0,961 0,848 0,965 0,862 0,965 0,865
k=3 0,965 0,861 0,967 0,868 0,968 0,875 0,972 0,889
k=4 0,964 0,857 0,967 0,866 0,968 0,872 0,969 0,877
k=5 0,964 0,856 0,966 0,862 0,967 0,869 0,969 0,875
k=6 0,963 0,850 0,965 0,859 0,967 0,866 0,968 0,870
k=7 0,962 0,847 0,964 0,854 0,967 0,868 0,968 0,871
k=8 0,961 0,843 0,963 0,850 0,966 0,862 0,967 0,868
k=9 0,961 0,840 0,962 0,847 0,965 0,856 0,966 0,861
k=10 0,960 0,838 0,962 0,847 0,965 0,859 0,966 0,864
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nedenle, diabetes mellitus hastaliginin ilk evre tanisi, klinik
olarak anlaml sonuglar1 miimkiin kilmak i¢in 6énemli bir
faktordur (13,15).

Makine 6grenmesi, ¢esitli durumlarin risk tahmini, prog-
nozu, tedavisi ve yonetimi icin etkili araglar gelistirmede-
ki yiiksek potansiyeli nedeniyle saglik hizmeti saglayicilar
ve doktorlar arasinda biiyitk popiilerlik kazanmistir (4).
Makine 6grenmesi gibi popiiler veri analizi araglari, saghik
hizmetlerinde devrim yaratabilecek, kisiye 6zel yonetim ve
erken kesif olanag1 saglar (14).

Bu aragtirmada son yillarda popiilerligi artan makine 6gren-
me algoritmalarindan K en yakin komsu algoritmas: kulla-
nilarak diabetes mellitus hastaliginin erken tani ve teshisine
yonelik bir uygulama caligmasi gerceklestirilmistir. Arastir-

manin uygulama kisminda kullanilan veri seti ABDde yasa-
yan bireylerden toplanan ve UCI veri tabanina kayith veri-
lerden olugmaktadir. Bu veri setinde diabetes mellitus tanist
i¢in 21 belirte¢ (degisken) yer almaktadir. Bu belirtegler ve
ozellikleri Tablo 1de gosterilmistir. K en yakin komsu algo-
ritmasindan detayli bahsedilerek R programu ile yéntemin
nasil uygulandigi basamaklar hélinde gosterilmistir.

Oncelikle veri seti R programina aktarilmigtir. Burada de-
giskenlerin kategorik ve siirekli olmasina gore tiirleri tanim-
lanmustir. Daha sonra veri seti egitim ve test olarak ikiye
ayrilmistir (%50,0, %60,0, %75,0, %90,0). Egitim ve test veri
seti icerisindeki hedef degisken (diabetes mellitus durum
degiskeni) veri setinden ayrilmistir. Belirlenen k degeri i¢in
knn fonksiyonu ile egitim veri seti kullanilmis ve test veri
seti icin diabetes mellitus tahminleri olusturulmustur. Hata

Accuracy-Dogruluk
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Sekil 1: k degerlerine gore dogruluk (accuracy) degisimi
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Sekil 2: k degerlerine gore kappa degisimi
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matrisi araciligiyla tahmin edilen diabetes mellitus durum
kategorileri ile test veri setindeki hedef degiskeni kategori-
leri i¢in gapraz tablo olusturulmustur. Daha sonra diabetes
mellitus tahmin bagarisini 6l¢gmek i¢in dogruluk, kappa ve
diger performans degerleri hata matrisinden hesaplanmustir.
Bu islem on kez tekrarlanarak (on kat capraz gecerlilik) per-
formans metriklerinin ortalamas: alinmstir. Farkli k deger-
leri i¢in hesaplanan tahmin performans degerleri Tablo 5te
gosterilmistir. En iyi performans k=3 ({i¢) komsuluk degeri
icin elde edilmistir. Tablo 1'de verilen belirtegler kullanila-
rak K en yakin komsu yontemi sayesinde %97,2 dogruluk
ve %88,9 kappa performansi ile basarili bir sekilde diabetes
mellitus hastaliginin tahmin edilebildigi goriilmustiir.

Literatiirde makine 6grenme yontemlerini kullanarak di-
abetes mellitus tahminine yonelik ¢aligmalar mevcuttur.
Kullanilan belirteglerin (degiskenlerin) farkli oldugu bu ¢a-
ligmalardan bazilar1 kisilerin diabetes mellitus olup olmadi-
gin1 tahmin eden ikili siniflandirma ¢aligmalaridir. Bazilar
ise preDM sinifini da igeren ti¢lii siniflandirma ¢aligmalari-
n1 icermektedir. Bu caligmalarda benzer sekilde makine 6g-
renme yontemlerinin yiiksek dogruluk degerleri ile tahmin
yapabildigi belirtilmektedir.

Glikoz, gebelikler, kan basincy, cilt kalinligs, insiilin, viicut
kiitle indeksi, yas, diabetes mellitus oykiisii gibi belirteglerin
kullanildig1 diabetes mellitus tahminine yoénelik ikili smnif-
landirma ¢alismasinda destek vektér makineleri ve yapay
sinir aglar1 makine 6grenme yontemleri ile %95 dogruluk
elde edilmistir (25). Ayni veri setinin kullanildigi baska
bir ¢alismada farkli makine 6grenme yontemleri kullani-
larak %90,0-%93,0 arasi dogruluk degerleri elde edilmistir
(2). Banglades’teki Sylhet Hastanesi tarafindan derlenen
(University of California Irvine) UCI Makine Ogrenimi
deposundan alinan 520 6rnek sayisina ve 16 belirtece sahip
veri seti ile diabetes mellitus tanisinin pozitif mi negatif mi
oldugunu belirlemeye yo6nelik yapilan makine 6grenmesi
caligmasinda %94,9 tahmin dogrulugu elde edilmistir ve
diabetes mellitus hastalarinin erken tespiti icin bir gerceve
onerilmistir (16). Diabetes mellitus tahmini icin 16 belirte¢-
li ayn1 veri setini ve farkli makine 6grenme yontemini kulla-
nan bagka bir ¢aligmada ise %98,1 dogruluk elde edilmistir
(3). Belirte¢ sayisinin 12, denek sayisinin 253.395 oldugu
diabetes mellitus tahminine yonelik yapilan arastirmada ge-
sitli makine 6grenme yontemleri ile %71,0-%73,0 dogruluk
basarisi elde edilmistir. Diabetes mellitus tanisinin 232 has-
ta bireyle tahminlenmesinde farkli yéntemlerin kullanildig:
arastirmada en yiiksek basarinin rastgele orman algoritmasi
ile elde edildigi ve diabetes mellitus hastaligina sahip kisile-
rin %81,9-%84,5 dogruluk degerleri ile tahmin edilebildigi
ifade edilmistir. Knn yonteminin de kullanilarak siniflama
yapilan bu ¢aligmada %60,0-%63,0 dogruluk degerleri elde
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edilmistir (24). Smif dengesizligi durumlarinda diabetes
mellitus tahmini ve hastaliklarin belirlenmesinde 6znitelik
secimi konulara da literatiirde deginen ¢alismalar olmustur
(26, 27). 18 yasindan biiyiik 185 hasta ile yapilan ¢alisma-
da smif dengesizligi durumlarinda diabetes mellitus tah-
mini i¢in ¢esitli makine 6grenme yontemleri denenmis ve
veri setlerini yeniden 6rnekleme yontemlerine tabi tutarak
veriyi dengeledikten sonra siniflandirma algoritmalarinin
kullanilmast 6nerilmistir (26). Oznitelik se¢cimi éneminin
vurgulandif1 ¢alismada farkli veri setleri ve farkli siniflan-
dirma algoritmalar1 kullanilmis ve ¢ok boyutlu veri setle-
rinde Oznitelik se¢imi ile diisiik boyutlu veri kullanilmas:
siiflandirma basarisini artirabilecegi ifade edilmistir (27).
Bu ¢alismada veri boyutu ¢ok biiyitk olmadig1 i¢in ve veri
kaynaginda degiskenlerin diabetes mellitus belirtegleri ol-
dugu bildirildigi i¢in 6znitelik se¢cimine gidilmemistir.
Goriildigi tizere tani ve teshis icin makine 6grenimini kul-
lanan ve yiiksek dogruluk basarisina ulagan caligmalar ya-
pumistir. Fakat bu calismalarda siniflandirma basarisinin
dogruluk degeri iizerinden yapildig1 goriilmektedir. Sade-
ce dogruluk degeri tizerinden yapilan bagar1 yorumlamasi
yaniltic1 olabilmektedir. Sadece bir sinifin yiiksek oranda
dogru tahminlenmesi dogruluk degerinin yiiksek bulunma-
sina sebep olabilir ve diabetes mellitus i¢cin dogru olmayan
belirteclerin diabetes mellitus hastaligini tahmin edebildigi
gibi bir sonuca varilabilir. Literatiirde sadece dogruluk de-
recesine bakilarak simiflandirma bagaris1 hakkinda yorum
yapilmasinin 6zellikle dengesiz ve gok sinifli veri setleri icin
yaniltic1 olacag: bildirilmistir (28). Yapilan bu galismada 21
belirte¢ kullanarak diabetes mellitus hastaliginin ¢oklu si-
niflandirmast gerceklestirilmistir. Siiflandirma (tahmin)
sonucu hem dogruluk hem kappa hem de diger performans
degerlerine dikkate alinarak performans degerlendirmesi
yapimustir. Kappa performans metrigi 6zellikle ¢ok sinifli
siniflandirma problemlerinde performans 6l¢tisii olarak
kullanilmaktadir. Tablo 5 incelendiginde dogruluk deger-
lerinin hep yiiksek ¢ikma egiliminde oldugu goriilecektir.
Ornek hacminin biiyiik olmast Knn ydnteminin bagarisini
artirdiy literatiirde bildirilmektedir. Bu yoniiyle bakildi-
ginda 232 hasta ve 18 belirte¢ kullanilarak Knn yontemi ile
diabetes mellitus tahmininde %63,0 dogruluk elde edilirken
(24), 250 binden fazla hasta ve 21 belirte¢ kullanarak Knn
yontemi ile diabetes mellitus tahmininde %97,2 dogruluk
elde edilmistir. Biiylik 6rnek hacimlerinde Knn yonteminin
basarili sonuglar verdigi bilgisi desteklenmistir.

Sonug olarak Tablo 1de verilen belirtegler kullanilarak K en
yakin komsu yontemi ile diabetes mellitus tahmini %88,9
kappa bagarisi ile tahmin edilmistir. Makine 6grenimindeki
gelismeler diabetes mellitus hastaliginin 6nceden belirlen-
mesine katki saglayacaktir. Literatiirde gelistirilen makine



K En Yakin Komsu Makine Ogrenme Algoritmasina Dayali Diabetes Mellitus Tahmini

O0grenmesi tahmin modelleri ve bu ¢alismanin bulgular
hem klinisyenler hem de hastalar i¢in yararli olacaktir. Ca-
lisma sonuglar1 uygulayicilar igin klinik karar alma ve hasta
danigmanliginda uygulanabilir bir destek olarak kullani-
labilir. Ayrica hastaligin erken tahmini, diabetes mellitus
hastalarinin ve diabetes mellitus riski tastyanlarin hastaligin
ilerlemesini ve yasami tehdit eden komplikasyonlarini ge-
ciktirebilecek 6nleyici tedbirler almasini saglayabilir.

Bunun yaninda diabetes mellitus tahmininde uygulamasi
kolay, hizl1 ve bagarili sonug veren Knn yonteminin kullanil-
mas1 hekime 6nemli bir yol gosterici olarak hizmet edebilir.
Erken teshis, risk faktorlerinin tespiti, kisisellestirilmis te-
davi, stirekli izleme ve komplikasyon tahmini gibi unsurlar,
diyabetin daha etkin yonetilmesine yardimc olabilir. Belir-
tilen pozitif katkilar: ile hekimin kararlarini desteklerken,
ayn1 zamanda hasta sonuglarmni iyilestirme potansiyeline
sahiptir.

Ayrica diabetes mellitus hastaliginin dogru tahminlenme-
sinde belirteglerin olduk¢a 6nemli oldugu goriilmektedir.
Bu calismada diabetes mellitus tahmini i¢in kullanilan ve-
riler ABDde yasayan bireylere iliskin verilerdir. Ayn1 degis-
kenlerin tilkemizdeki bireyler i¢in de diabetes mellitus be-
lirtegleri olarak kullanilip kullanilamayacagina yonelik bir
caligma gerceklestirilebilir.

Son olarak bu ¢aliymanin, Knn makine 6grenme yontemi-
ne yonelik uygulamali anlatimiyla diabetes mellitus hastalik
tahmini aragtirmacilarina ve saglik hizmeti saglayicilarina
yararl bir kaynak olacag: diistiniilmektedir.
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Yetigkin Kadinlarda Pisirme ve Yiyecek Hazirlama Becerilerinin
Diabetes Mellitus Riski ile Iliskisi
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Bu makaleye yapilacak atif: Sarahman Kahraman C ve ark. Yetiskin kadinlarda pisirme ve yiyecek hazirlama becerilerinin diabetes mellitus riski ile iligkisi.
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GRAFIKSEL OZET
YONTEM
19-64 yas aralhi@inda, 254 kadin
BULGULAR
Egitim seviyesi J
Ileri yas Diyabet riski 1
BKI 1
Kronik hastalik (+)
Egitim seviyesi
Evde yemek pisirme siklig1
Pisirme ve yiyecek hazirlama becerileri
- Finlandiya Diyabet Riski Anketi <
(FINDRISK)
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Becerileri Olgegi
< i ; ; . Ceren Sarahman-Kahraman, Sarahman-Kahraman ve ark. Yetiskin
Turkiye Diyabet ve Obezite Dergisi Cansu Memig-inan, Ozlem Cetiner kadinlarda.. Turk J Diab Obes 2024:8(3).
0z

Amag: Bu ¢aligma, yemek hazirlama gorevini siklikla kadmlarin iistlendigi toplumumuzda kadinlarin pisirme ve yiyecek hazirlama
becerileri ile diyabet riski arasindaki iliskinin incelenmesi amaciyla yapilmistir.

Gereg ve Yontemler: Calismaya yaslar1 19-64 yil arasinda degisen 254 kadin katilmistir. Beyana dayali alinan viicut agirhigi ve boy
uzunlugu bilgileri kullanilarak beden kiitle indeksi (BKI) hesaplanmistir. Veriler aragtirmaci tarafindan hazirlanan anket formu
kullanilarak toplanmustir. Anket formunda sosyodemografik bilgileri, Finlandiya Diyabet Riski Anketi (FINDRISK) ve Pisirme ve
Yiyecek Hazirlama Becerileri Olgegi yer almaktadir. Verilerin analizinde bagimsiz 6rneklem t testi ve Pearson Ki-Kare testi uygulanmustir.
Basit Dogrusal ve Coklu Dogrusal Regresyon modeli ile veriler arasindaki iliski incelenmistir. Istatistiksel anlamlilik p<0,05 olarak kabul
edilmistir.

Bulgular: Caligmaya katilan kadinlarin %73,2’sinde kronik hastalik yoktur, %50,8’i normal viicut agirhgina sahiptir. Katilimcilarin
FINDRISK puan ortalamast 8,5+5,8 olup %20,1’inin diyabet riski yiiksektir. Ileri yas grubunda olanlarda, evli ve BKI’si >25 kg/m?
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olanlarda diyabet riski daha ytiksektir (p<0,05). Lisans ve iizeri egitim seviyesine sahip olanlarda, evde her giin yemek pisirenlerde,
yiyecek hazirlama becerileri puani, pisirme ve yiyecek hazirlama becerileri puani yiiksek olanlarda daha diisiik diyabet riski saptanmistir
(p<0,05). Pisirme ve yiyecek hazirlama becerileri ile FINDRISK puan: arasinda negatif iliski varken (Beta=-0,193, p=0,002); bekar
olma (Beta=4,340, p<0,001), egitim seviyesinin diisiik olmas1 (Beta=2,115, p<0,001) ve kronik hastaligin olmasi (Beta=1,990, p=0,004)
FINDRISK puant ile pozitif iligkili bulunmugtur.

Sonug: Bu ¢alismanin sonuglari, diyabetin 6nlenmesinde diyet ve fiziksel aktivite gibi bilinen yasam tarz1 degisikliklerine ek olarak besin
hazirlama ve pisirme becerilerinin de son derece 6nemli oldugunu gostermistir.

Anahtar Sozciikler: Diyabet, Diyabet riski, Pisirme becerileri, Yiyecek hazirlama becerileri

Relationship of Cooking and Food Preparation Skills with Diabetes Mellitus Risk

GRAPHICAL ABSTRACT

METHODS
254 women aged 19-64

RESULTS
Education level &
Older age Diabetes risk t
BMI £
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Frequency of cooking at home I

Cooking and food preparation skills

- Finnish Diabetes Risk <
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- Cooking Skills and Food Skills FINDRISK score l
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_ _ Ceren Sarahman-Kahraman, Sarahman-Kahraman et al. Association of..
Turkish Journal of Diabetes and Obesity Cansu Memig-Inan, Ozlem Cetiner Turk J Diab Obes Turk J Diab Obes 2024;8(3).
ABSTRACT

Aim: The aim of this study was to investigate the relationship between women’s cooking and food preparation skills and diabetes risk in
our society where women often undertake the task of food preparation.

Material and Methods: A total of 254 women aged between 19-64 years participated in the study. Body mass index (BMI) was calculated
using self-reported body weight and height information. The data were collected using a questionnaire form prepared by the researcher.
The questionnaire included sociodemographic information, the Finnish Diabetes Risk Questionnaire (FINDRISK) and the Cooking
Skills and Food Skills Scale. Independent sample t test and Pearson Chi-Square test were applied to analyse the data. Simple Linear and
Multiple Linear Regression models were used to analyse the relationship between the data. Statistical significance was accepted as p<0.05.

Results: Among the women participating in the study, 73.2% did not have a chronic disease, and 50.8% had a normal body weight. The
mean FINDRISK score of the participants was 8.5+5.8, and 20.1% were classified as having a high risk of diabetes. The risk of diabetes
was higher in those in the older age group, married and with a BMI 225 kg/m? (p<0.05). A lower risk of diabetes was found in those with
a bachelor’s degree and higher education level, those who cooked at home every day, those with higher food preparation skills scores,
and those with higher cooking and food preparation skills scores (p<0.05). While there was a negative correlation between cooking and
food preparation skills and FINDRISK score (Beta=-0.193, p=0.002); being single (Beta=4.340, p<0.001), having a low level of education
(Beta=2.115, p<0.001) and having a chronic disease (Beta=1.990, p=0.004) were positively correlated with FINDRISK score.

Conclusion: The results of this study showed that food preparation and cooking skills are extremely important in the prevention of
diabetes in addition to known lifestyle changes such as diet and physical activity.

Keywords: Diabetes, Diabetes risk, Cooking skills, Food preparation skills
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Pisirme ve Yiyecek Hazirlama Becerilerinin Diabetes Mellitus Riski iliskisi

GIRIS

Diabetes mellitus, insiilinin eksikligi veya periferik doku-
larda duyarliliginin azalmast sonucu ortaya c¢ikan pek ¢cok
sistemi olumsuz etkileyen ve kan glikozu yiiksekligi ile ka-
rakterize kronik bir hastaliktir (1). Ulkemizde 2010 yilinda
yapilmis olan Tirkiye Diyabet, Hipertansiyon, Obezite ve
Endokrinolojik Hastaliklar Prevalansi-II (TURDEP-II) ¢a-
lismasinda diyabet siklig1 %13,7 olarak saptanmis olup 1998
yilinda yapilan TURDEP-I ¢aligmasina kiyasla diyabetin
%90 oraninda arttig1 gozlenmistir (2,3). 2030 yilina gelindi-
ginde ise diinyada yaklasik 439 milyon tip 2 diyabetli birey
olacag tahmin edilmektedir (4). Tedavi edilmeyen diyabet
ve kontrolsiiz kan glikozu, kardiyovaskiiler sistem hastalik-
lar1 basta olmak tizere gorme problemleri, bobrek hastalig
gibi pek ¢ok saglik problemine yol a¢gmakla birlikte birey-
lerin yasam kalitesini de diisiirmektedir (5). Hem diinyada
hem de iilkemizde artan diyabet sikligi, hastaligin 6nlen-
mesi ve yonetiminin ne denli dnemli oldugunu g6z éniine
sermektedir. Diyabet yonetiminde ve gelisiminin 6nlenme-
sinde agirlik kaybinin saglanmasi, iliml enerji kisitlamast
ile saglikli beslenme davranisinin benimsenmesi, glisemik
indeksi diisiik besinlerin tercih edilmesi ve fiziksel aktivite-
nin artirilmasina odaklanilmaktadir (6,7).

Diyabetin yonetimi ve 6nlenmesine iliskin mevcut prog-
ramlarin genellikle klinik odakli oldugu, saglikli besine
erisim ve oniindeki engeller gibi saglig1 dogrudan etkileyen
faktorlerin ise goz ardi edildigi belirtilmektedir (8). Diya-
betli pek cok kisi i¢in saglikli beslenme diizenine bagl kal-
ma zorunlulugu diyabet yonetimini olumsuz etkilemektedir
clinkil temel pisirme becerileri, 6nerilen besinler ve porsi-
yon boyutlar: hakkinda bilgi sahibi olmadan yemek hazir-
lamak diyabetli bireyler acisindan zorlayici olabilmektedir
(9,10). Giinliik yasam aktivitelerinden biri olan pisirme
ve yiyecek hazirlama becerileri yiyeceklerin satin alinmasi,
biit¢e olusturulmasi, menti planlanmasi, besinlerin hazir-
lanmasi ve pisirilmesi, eldeki kaynaklarin dogru kullanila-
rak saglikli beslenmenin desteklenmesi ve besin giivenligi-
nin saglanmasi gibi siiregleri kapsayan bireylerin yasina ve
gereksinimlerine uygun, yeterli ve dengeli yemekler yapa-
bilme becerisi olarak adlandirilmaktadir (11). Pisirme bece-
rileri besinin hazirlanmasi stirecindeki karistirma, dograma,
1sitma gibi becerilerin yam sira pisirme isleminden sonra
besinde meydana gelen degisikliklere yonelik algisal beceri-
leri de kapsamaktadir (12).

Giuintimiizde ev disinda ve islenmis besin tiiketimine yone-
lik artan egilim besin hazirlama ve pisirme davraniglarinin
degismesine yol a¢gmistir ve bu durumun saglig1 olumsuz
etkiledigi belirtilmektedir (13). Yapilan caligmalarda yemek
yapma sikliginin ve yemek hazirlamaya ayrilan zamanin
azaldigy, bireylerin daha diisiik pisirme becerilerinin oldugu

ve yemek pisirme isteginin azalmasmin sagliksiz beslenme
ile iliskili oldugu saptanmuistir (14,15). Dogru besin hazir-
lama becerilerinin saglikli beslenmeyi destekledigi, diyet
kalitesini artirdigi, diyabete yakalanma riskini azalttigi, tip
2 diyabet yonetimini kolaylastirdig1 ve diyabet ile iligkili
komplikasyonlar1 azaltmaktadir belirtilmektedir (16,17).
Ayrica diyabetli yetiskin kadinlarda besin hazirlama beceri-
si eksikliginden kaynakli besin giivensizliginin daha yaygin
gorildigi bunun da diyabet riskini artirdig ifade edilmek-
tedir (18,19). Pisirme becerileri iyi olan bireylerin, pisirme
becerileri zayif olanlara kiyasla daha diisitk maliyetli bes-
lendikleri ortaya konulmustur. Bu nedenle besin hazirlama
becerilerinin 6gretilmesinin, besin giivensizligi yiikiintin
azaltilmas: araciligy ile diyabet gelisimini engelleyebilece-
ginden bahsedilmektedir (20,21). Dogu Uganda’da diyabe-
tin 6nlenmesi ve yonetimine yonelik beslenme kaliplarinin
incelendigi bir caligmada, bireylerin saglikli beslenmeye
yonelik farkindaliklarinin yiiksek olmasma kargin yemek
pisirme uygulamalarnin sagliksiz beslenmeye yol agtig
saptanmustir (22). Dolayisiyla diyabet riskinin azaltilmasin-
da ve diyabet yonetiminde saglikli beslenmeyi etkileyebile-
cegi diisiiniilen besin hazirlama ve pisirme becerilerinin de
6nemli olabilecegi diistiniilmektedir.

Amerika Birlesik Devletleri'nde diyabet riski yiiksek olan
pre-diyabetli bireylerde 12 ay siireyle diyet ve saglikli yemek
pisirmeyi iceren yasam tarzi degisikliklerini iceren Diya-
bet Onleme Programi (The Diabetes Prevention Program/
DPP) uygulanmistir. Bu programa gore evde pisirilen ye-
meklerin tiiketilmesinin tip 2 diyabet gelisimine kars1 koru-
yucu oldugu ortaya konulmugstur (23). Ayrica, hastaliklarin
onlenmesine yonelik yapilan beslenme miidahalelerinde
yemek pisirme becerilerine iliskin egitim programlarinin
artig gosterdigi goriilmektedir (24,25). Bat1 tipi beslenme-
ye egilimin artmis oldugu gintimiiz kosullarinda bireylerin
islenmis ve hazir besin tiiketiminden, ev yapim1 yemeklerin
titketimine yonelmelerini tegvik etmek icin pisirme ve yiye-
cek hazirlama becerilerini gelistirmek, bireylerin beslenme-
lerini iyilestirmelerine, agirlik kayb: saglamalarina ve kan
glikozunu yonetmelerine yardimci olarak diyabet riskini
azaltmaktadir (26).

Mevcut literatiir géz 6niine alindiginda bu galigmada, ye-
tiskin kadinlarin pisirme ve yiyecek hazirlama becerileri ve
diyabet riski saptanip kadinlarin pisirme ve yiyecek hazirla-
ma becerileri ile diyabet riski arasindaki iliskinin degerlen-
dirilmesi amaglanmistir.

GEREC ve YONTEMLER
Katilimcilar ve Calisma Tasarimi

Kesitsel tipte olan bu ¢alismanin 6rneklemini Haziran 2024
ve Agustos 2024 tarihleri arasinda Antalya ili Alanya ilge-
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sinde yagayan, 19-64 yas aras1 254 yetigskin kadin olustur-
maktadir. Calismaya baslanmadan 6nce, drnekleme dahil
edilecek birey sayisini belirlemek icin G-Power yazilimi
kullanilarak gii¢ analizi yapilmistir. Orneklem sayisinin
belirlenmesinde konu ile ilgili yapilan caligmalar referans
alinarak %90 gii¢ ve %5 tip I hata kosullar1 altinda en az
220 kadin katilmcinin aragtirmaya dahil edilmesi gerekti-
gi hesaplanmustir (17,27,28). Caligma verileri sosyal medya
aracitigl ile (whatsapp, twitter, telegram, instagram) gevri-
mici anket formu kullanilarak toplanmistir. Okuma-yazma
bilmeyenler, <18 yas veya 265 yas olanlar, gebe ve emzikli
olanlar, biligsel fonksiyonlar1 olumsuz etkileyen Alzheimer,
demans gibi hastalik tanisi olanlar ve doktor tarafindan ta-
nist konulmus diyabet hastalig1 olanlar ¢aligmaya dahil edil-
memistir.

Anket formu katihmcilarin sosyodemografik o6zellikleri,
beslenme aligkanliklar1 ve besin hazirlamaya iliskin bilgile-
ri, diyabet riskini belirlemek i¢in “Finlandiya Diyabet Riski
Anketi (FINDRISK)” ve yiyecek hazirlama becerilerini de-
gerlendirmek i¢in “Pisirme ve Yiyecek Hazirlama Becerileri
Olgegi” ile ilgili sorular1 igermektedir. Helsinki Deklarasyo-
nu'na uygun olarak yiriitillen ¢aligmada tim katilimcilar-
dan gonilli onam alinmustir.

Sosyodemografik Bilgi Formu

Sosyodemografik bilgiler béliimiinde katilimcilarin yas,
medeni durumu, aylik geliri, egitim durumu, meslegi, ta-
nist konulmus kronik hastalik varlig, alkol ve sigara kul-
lanma aligkanliklar1 sorgulanmigtir. Beslenme aligkanliklar
boliimiinde ana-ara 6gilin sayilari, 6glin atlama durumlari-
na iliskin bilgiler yer almaktayken yemek pisirme ile ilgi-
li sorularin yer aldig bolimde evde yemek pisirme sikligy,
pisirilen yemeklerin tiirli ve harcanan zaman, pisirmede
kullanilan yontemler vb. bilgileri 6grenilmistir. Katilimcila-
rin viicut agirligl ve boy uzunluguna iliskin bilgiler beyana
dayali olarak alinmigtir. Beden kiitle indeksi (BKI) “viicut
agirhgi(kg)/boy(m)?” formiilii ile hesaplanmis olup, BKI
siniflamasi Diinya Saghk Orgiitii (DSO) kriterlerine gore
yapimuistir (29).

Finlandiya Diyabet Riski Anketi (FINDRISK)

Yetiskin bireylerde diyabet riskinin degerlendirilebilmesi
amactyla 2003 yilinda Finlandiya’da yapilan toplum temelli
bir kohort ¢aligmasi sonucunda Finlandiya Diyabet Riski
Anketi (FINDRISK) gelistirilmistir (30). Bireylerin gele-
cekteki on yil igerisinde diyabete yakalanma riskini sapta-
yan FINDIRSK, yiiksek riski tastyan bireyleri belirlemekte
ve tan1 almayi kolaylastirmaktadir. Tiirkiye Endokrinoloji
ve Metabolizma Dernegi (TEMD) tarafindan Tiirkge’ye
cevrilmistir ve diyabet taramalarinda kullanilmasi oneril-

Turk J Diab Obes 2024; 8(3): 277-286

Sarahman Kahraman C ve ark.

mektedir (1). FINDRISK’in ¢aligmada kullanilabilmesi i¢in
TEMD’den izin alinmistir. FINDRISK anketinin Ttrk top-
lumunda tip 2 diyabet riskini tahmin etmedeki duyarlilig:
%78.4, ozgilligi %59 olarak bulunmustur (31). Uygulan-
mast kolay ve anlagilir olan FINDRISK 8 sorudan olusmak-
tadir ve her bir soruya verilen yanit farkli puanlanmaktadir.
Yas sorusu (<45 yas=0, 45-54 yas=2, 55-64 yas=3 ve >64
yas=4 puan), BKI sorusu (<25 kg/m?=0, 25-30 kg/m’=1,
>30 kg/m?=3 puan), bel ¢evresi kadin ve erkekler i¢in farkl
kesim noktalarina sahip olup (kadinlar icin <80 cm=0, 80-
88 cm=3, >88 cm=4 puan), fiziksel aktivite yapma (evet=0,
hayir=2 puan), sebze-meyve, esmer ekmek titketme siklig
(her giin=0, her giin degil=1 puan), anti-hipertansif ilag
kullanma 6ykiisti (hayir=0, evet=2 puan, yiiksek kan se-
keri 6ykiisii (hayir=0, evet=5 puan), ailede diyabet oykiisii
(hayir=0, evet-uzak akraba=3, evet-yakin akraba=5 puan)
olarak puanlanmaktadir. FINDRISK olceginden alinabile-
cek maksimum puan 26 olup, 15 puan ve iizerinde diyabet
riskinin arttig1 ifade edilmektedir.

Pigirme ve Yiyecek Hazirlama Becerileri Olcegi

Katilimcilarin yiyecek hazirlama becerilerini belirlemek
amactyla Lavelle ve ark., tarafindan gelistirilen ve Tiirkce ge-
cerlilik ve giivenilirligi Keles ve Ak¢il Ok tarafindan yapilan
Pisirme ve Yiyecek Hazirlama Becerileri Olgegi kullanilmig-
tir (32,33). Orijinal 6lgegin Cronbach i¢ tutarlilik katsayis
0.954 iken, bu ¢alismadaki degeri 0.943 olarak saptanmugtir.
Tiirkge validasyonu yapilan Pisirme ve Yiyecek Hazirlama
Becerileri Olgegi'nin kullanimi icin yazardan izin alinmig-
tir. Olgek 33 madde, pisirme becerileri ve yiyecek hazirlama
becerileri olmak iizere iki alt boyuttan olusmaktadir. Ik 14
madde pisirme becerileri alt boyutunda sonraki 19 madde
ise yiyecek hazirlama becerileri alt boyutunda yer almak-
tadir. Olcek 8’1 likert tipte olup, bireyler her bir faaliyette
ne kadar basarili olduklarini ve kullandiklar1 becerilerini
cok kotii (1)’den cok iyi (7)’ye gore puanlamaktadir, asla/
nadiren cevabu ise 0 olarak degerlendirilmektedir. Ol¢ekten
alman toplam puanin artmasi pisirme ve yiyecek hazirlama
becerisinin daha yiiksek oldugunu ifade etmektedir.

istatistiksel Analiz

Caligmadan verileri IBM SPSS paket programi kullanilarak
analiz edilmistir. Degiskenlerin normal dagilima uygunlu-
gu analitik yontemler (Kolmogorov-Smirnov/Shapiro-Wilk
testleri) kullanilarak incelenmistir. Tanimlayici analizlerde
normal dagilan degiskenler ortalama ve standart sapma ola-
rak verilmistir. Normal dagilim gosteren degiskenlerin iki
grup arasindaki farki incelenirken bagimsiz 6rneklem t tes-
ti kullanilmistir. Kategorik degiskenler arasinda gruplarin
karsilastirilmasinda parametrik testlerden Pearson Ki-Kare
testi uygulanmigtir. Pisirme ve yiyecek hazirlama becerileri



Pisirme ve Yiyecek Hazirlama Becerilerinin Diabetes Mellitus Riski iliskisi

ile diyabet riski arasindaki iliskinin belirlenmesinde Basit
Dogrusal ve Coklu Dogrusal Regresyon modelleri kullanil-
mis olup, analizler Enter yontemi ile yapilmgtir. Istatistik-
sel anlamlilik i¢in p<0,05 olarak kabul edilmistir.

BULGULAR

Tablo 1’de galigmaya katilan bireylerin genel bilgileri ve-
rilmistir. Katilmcilarin %50,4’t < 34 yas (ortalama yas:
35,1+11,4 y1l), %60,2’si evli, %63,0’11 lisans veya lisansiisti
mezunudur. Asgari iicretin iistiinde geliri olanlar 6rnekle-
min %59,8’ini olusturmaktadir. Katilimcilarin %73,2’sinde
kronik bir hastalik bulunmamaktadir. Arastirmaya katilan
bireylerin %50,8’1 normal viicut agirligina sahiptir (orta-
lama BKI: 24,9+5,2 kg/m?). Bel gevresi siniflamasina gore
bireylerin %13,4’t riskli, %16,5’i yliksek risklidir (ortalama
bel cevresi: 77,5£9,2 cm). En az bir ana 6gliniinii atlayan-
lar, 6rneklemin %61,0’ini olusturmaktadir. Katilimcilarin
%40,9’u her giin evde yemek pisirdigini bildirmektedir.
FINDRISK smiflamasina goére katihimcilarin %20,1’inin di-
yabet riski yiiksektir. Ortalama ana 6giin sayis1 2,4+0,6, ara
ogiin sayist 1,9+1,0 olarak bulunmustur (Tablo 1).

Aragtirmaya katilan bireylerin diyabet riski durumuna gore
bazi bilgilerine yonelik bulgular Tablo 2’de gosterilmistir.
Yas, medeni durum, égrenim durumu, gelir durumu, BKI
siniflamasi, evde yemek pisirme sikligi, yiyecek hazirlama
becerileri, pisirme ve yiyecek hazirlama becerileri diyabet
riski durumuna gore istatistiksel olarak anlaml farklilik
gostermektedir (p<0,05). Diyabet riski yiiksek olanlarda 35-
64 yas araliginda, evli, fazla kilolu ve obez birey siklig1 daha
yiiksek bulunmustur (p<0,05). Evde her giin yemek pisiren,
lisans ve lisansiistii 6grenime sahip bireylerin sikliklari ile
yiyecek hazirlama becerileri puani ve pisirme ve yiyecek ha-
zirlama becerileri puani diyabet riski diisiik olanlarda daha
yitksektir (p<0,05) (Tablo 2).

Tablo 3’te katilimcilarin pisirme ve yiyecek hazirlama bece-
rilerinin diyabet riski ile iligkisi verilmistir. Basit dogrusal
regresyon analizinde, pisirme ve yiyecek hazirlama bece-
rilerinin FINDRISK puant ile negatif iligkili oldugu belir-
lenmistir (Model 1; Beta=-0,193, p=0,002). Medeni durum,
o6grenim durumu, gelir durumu, kronik hastalik ve evde
yemek pisirme siklig1 degiskenlerinin oldugu ¢oklu dogru-
sal regresyon modelinde, pisirme ve yiyecek hazirlama be-
cerileri ile FINDRISK puan: arasinda negatif iliski saptan-
mistir (Model 2; Beta=-0,042, p<0,001). Ayrica bekar olma
(Beta=4,340, p<0,001), ilkdgretim ve/veya lise mezunu
olma (Beta=2,115, p<0,001) ve kronik bir hastaligin olmasi
(Beta=1,990, p=0,004) FINDRISK puaninin pozitif yordayi-
cisidir (Tablo 3).

Tablo 1. Katilimcilarin Genel Bilgileri

Degiskenler* Sonug (n=254)
Yas simiflamasi

<34yl 128 (50,4)
35-64 y1l 126 (49,6)
Medeni durum

Evli 153 (60,2)
Bekar 101 (39,8)
Ogrenim durumu

[kdgretim 41 (16,1)
Lise 53 (20,9)
Lisans veya lisansiistii 160 (63,0)
Gelir durumu

Asgari ticretin altinda 67 (26,4)
Asgari ticrete esit 35(13,8)
Asgari ticretin tstiinde 152 (59,8)
Kronik hastalik

Var 68 (26,8)
Yok 186 (73,2)
BKI siniflamasi

Zayif 18 (7,1)
Normal 129 (50,8)
Fazla kilolu 71 (28,0)
Obez 36 (14,2)
Bel cevresi

Normal 178 (70,1)
Risk 34 (13,4)
Yiiksek risk 42 (16,5)
Ana 6giin atlama

Evet 70 (27,6)
Bazen 155 (61,0)
Hayir 29 (11,4)
Evde yemek pisirme siklig1

Her giin 104 (40,9)
Haftada 1-2 giin 29 (11,4)
Haftada 3-4 giin 67 (26,4)
Haftada 5-6 glin 36 (14,2)
Hic 18 (7,1)
FINDRISK siniflama

Diyabet riski diigiik (<7 puan) 203 (79,9)
Diyabet riski yiiksek (15-20 puan) 51 (20,1)
FINDRISK puanitSS 8,5+5,8
Yas (y1l+SS) 35,1+11,4
Ana 6giin say1s1+SS 2,4+0,6
Ara 0giin say1s1+SS 1,9+1,0
BKI, kg/m?+SS 24,9452
Bel gevresi (cm=SS) 77,5£9,2

*Veriler n (%) olarak gosterilmektedir. X: Ortalama, SS: Standart sapma,
BKi: Beden kiitle indeksi
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Tablo 2. Katilimcilarin Diyabet Riski Durumuna Gore Bazi
Bilgileri

Sarahman Kahraman C ve ark.

Tablo 3. Katilimcilarin Pisirme ve Yiyecek Hazirlama Becerileri
ile Diyabet Riski Arasindaki Iliski

Degiskenler* FINDRISK Siniflamasi FINDRISK Puani
Diyabet  Diyabet Riski Bet (95%GA)
Riski Diisiik  Yiiksek p e ost P
(<7 puan) (15-20 puan) Model 1¢
n (%) n (%) Pisirme ve yiyecek hazirlama becerileri -0,193 -0,044 -0,010 0,002
Yas <0,001* Model 2°
<34yl 118 (58,1) 10 (19,6) Pisirme ve yiyecek hazirlama becerileri -0,042 -0,057 -0,027 <0,001
35-64 yil 85 (41,9) 41 (80,4) Medeni durum 4340 2,887 5793 <0,001
Medeni durum <0,001* Ogrenim durumu 2,115 0,692 3,539 0,004
Bekar 91 (49,2) 10 (19,6) Gelir durumu -0,303 -1,604 0,999 0,648
Evli 112 (50,8) 41 (80,4) Kronik hastalik 1,990 0,635 3,344 0,004
Ogrenim durumu <0,001° Evde yemek pisirme siklig1 1,221 -0,121 2,564 0,074
Hkégretim 20 (9,9) 21 (41,2) GA: Giiven araligl, Model 2’ye eklenen degiskenler: medeni durum (be-
Lise 46 (22,7) 7 (13,7) kar.:l, evli:0), ogrenu.n“durl?m‘l‘l (ljsans ve hsan.s?stu:(?, ilkogretim ve hs.ezl),
: - — gelir durumu (asgari ticretin tistiinde:1, asgari ticretin altinda veya esit:0),
Lisans ve lisansiistii 137 (67,5) 23 (45,1) kronik hastalik (yok:0, var:1), evde yemek pisirme siklig1 (hergiin:1, her
Gelir durumu <0,001° giin degil:0), *Basit dogrusal regresyon, "Coklu dogrusal regresyon
Asgari ticretin altinda 51 (24,1) 16 (33,3)
Asgari licrete esit 20 (11,0) 15 (22,3) TARTISMA
Asgari ticretin iistinde 132 (64,9) 20 (44,4) i ) ) ) ) L o
BKi 20,001 Obezite, tip 2 diyabet, hipertansiyon gibi beslenme ile ilis-
d kili olan kronik hastaliklarin goriilme sikligi tiim diinyada
2
<25 kg/m 134 (66,0) 13 (25,5) artis gostermektedir (34). Evde pisirilen yemek titkketiminin
225 kg/m’ 69 (34,0) 38 (74,5) azalmasi ve ev disinda, hazir yiyeceklerin tiiketiminin art-
Ana 6giin atlama 0,289* mast ile besin hazirlama ve pisirme becerilerinin azalacag:
Evet 53 (26,1) 17 (33,3) 6n goriildigiinden diyabet gibi kronik hastaliklarin azalt-
Bazen 124 (61,1) 31 (60,8) ma ve 6nlemeye yonelik yapilan arastirmalar beslenme alis-
Hayir 26 (12.8) 3(5,9) kanliklarindaki degisimi 8oz .onunde bulundurarak besin
Evd - 0.017 hazirlama davranisi ve siiresine odaklanmaya baglamigtir
Sl‘lldlegfeme pistrme > (13,26,35,36). Pisirme becerilerinin yiiksek olmasinin diyet
- kalitesini artirdig1 ve normal viicut agirligina ulasmay1 des-
Her giin 93 (45,8) 11 (21,6) e 1els qems . . .
- tekledigi bilindiginden diyabet gibi kronik hastaliklarin ar-
Haftada 1-2 giin 22 (10,8) 7(37) tiginin dnlenmesinde besin hazirlama becerilerinin énemi-
Haftada 3-4 giin 51(25,1) 16 (31.4) nin giderek arttig1 goriilmektedir (15,37). Ayrica literatiirde
Haftada 5-6 giin 26 (12,8) 10 (19,6) kadinlarin erkeklere kiyasla yemek pisirmeye olan ilgileri-
Hig 11 (5,4) 7 (13,7) nin ve dzgiivenlerinin daha yiiksek oldugu, yemek pisirme
Ana 6giin say1s1+SS 2,440.6 2,3+0,7 0620°  i¢in daha fazla zaman harcadiklar1 da belirtilmektedir (38).
Ara 6giin say1sitSS 1.9+1,0 17410 0335 Bu nedenle c;ah'§m.afmzc¥a kadlr'lla?n pisirme ve YIYCC?k
,, . hazirlama becerileri ile diyabet riski arasindaki iligkinin in-
Pisirme becerileri 67,6+18,0 65,1+23,3 0.478 . .. .
puani+Ss 47 celenmesi amaglanmustir. Tiirk aile yapisinda evde yemek
: hazirlama sorumlulugu ¢ogunlukla kadinlarda oldugundan
Yiyecek hazirlama 91.9424 5 78.9430.6  0.006° . T .
becerileri puani=SS ,9124, ,9130, ) caligmaya yalnizca yetiskin kadinlar dahil edilmistir.
Pisirme ve yiyecek Bu ¢alismada FINDRISK kullanilmis olup bu anketin hem
hazirlama becerileri 159,5+38,9  144,14492 0,041  {ilkemizde hem de farkli toplumlarda erken dénemde diya-
puani£SS) bet riskinin belirlenmesinde yararli bir ara¢ oldugu saptan-

*Veriler n (%) olarak gosterilmektedir. X: Ortalama, SS: Standart sapma,
BKIi: Beden kiitle indeksi, *Pearson ki-kare testi, "Bagimsiz rneklem t testi
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mistir (31,39,40). Calismaya katilan kadinlarin %79,9’unun
diyabet riski distik olarak saptanmigtir ve bu durum ka-
tilimcilarin biiytik bir kisminin normal viicut agirhginda
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(%50,8) olmasi ve kronik hastaliklarinin olmamasi (%73,2)
ile iliskilendirilmistir (Tablo 1). Hemsirelik 6grencilerin-
de diyabet riskinin degerlendirildigi bir ¢alismada ise, 6g-
rencilerin BKI ortalamasinin 21,94+3,34 kg/m?* oldugu ve
%63,2’sinde diyabet riskinin diisiik oldugu belirlenmistir
(41).

Egitim seviyesi ve gelir diizeyi yiiksek olan gruptaki kadin-
larda diyabet riski daha disiiktiir (p<0,05). Ayrica <34 yas-
takilere kiyasla 35-64 yas arasindaki kadinlarda, evli olan-
larda, fazla kilolu ve obez birey siklig1 yiiksek olan grupta
diyabet riskinin yiiksek oldugu saptanmistir (p<0,05) (Tab-
lo 2). Orta yas yetiskinler ile ileri yastaki bireylerde (37-73
yas) diyabet riskinin degerlendirildigi bir ¢aligmaya 330.384
kisi katilmistir ve bireylerin yaklasik %44,1’inde disiik di-
yabet riski saptanmustir. Ayrica bu ¢alismada ileri yas gru-
bundakilerde (ortalama 60,39+5,80 yil), fazla kilolu ve obez
bireylerde, egitim seviyesi ve gelir diizeyi diisiik olanlarda
diyabet riskinin yiiksek oldugu gozlenmistir (42). Universi-
te 6grencileri ile yapilan bir galismada 246 yas, gelir diizeyi
disiik, kronik hastaligi olan ve hastaliga 6zgii diyet tedavisi
uygulayan, obez olan katilimcilarin diyabet riskinin daha
yiiksek oldugu saptanmistir (43). Endonezya’da tani kon-
mamis diyabet ve disglisemiyi tespit etmek amaciyla yapi-
lan bir ¢alismada, disglisemisi olanlarin yas, bel ¢evresi ve
BKI'lerinin ve FINDRISK puanlarinin daha yiiksek oldugu
saptanmustir (44). Yas ve genetik 6ykii gibi degistirilemeyen
risk faktorlerinin aksine BKI, gelir ve egitim diizeyi diyabet
riski agisindan degistirilebilir faktorlerdir. Bireylerin saglikli
viicut agirligini korumalari, saglikli beslenme davraniglarini
benimsemeleri ve bu konudaki bilgi diizeylerini artirmalari
diyabet riskinin azaltilmasi acisindan 6nemlidir.

Sagliksiz beslenme diizeni, diyabet ve obezitenin artisina
yol agan faktorlerden biridir ve yagamin erken yillarinda
saglikli beslenme diizenini benimsemek kronik hastalik ris-
kinin azaltilmas: agisindan 6nemlidir. Evde hazirlanan be-
sinlerin tiiketimi ile agirlik kontroliiniin saglanabildigi ve
diyet kalitesinin arttig1 bilinmektedir (45,46). Bu caligma-
da, BKI’si <25 kg/m? olanlarda ve evde her giin yemek pi-
sirenlerde diyabet riskinin diisiik oldugu saptanmustir (her
iki kargilastirma icin p<0,05) (Tablo 2). Yapilan kesitsel bir
calismada, kadinlarda yemek hazirlamak i¢in harcanan za-
man azaldik¢a BKI'nin arttig1 gozlenmigtir (47). Ev disinda
titketilen besinlerin evde hazirlananlara kiyasla daha yiiksek
toplam yag ve doymus yag ierigine sahip olmasi BKI arti-
sinin altinda yatan nedenlerden biri olarak kabul edilmek-
tedir (48). Diyabet gibi kronik hastaliklarin artisimin 6nlen-
mesinde hem saglikli beslenmenin tesvik edilmesi hem de
optimal BKI araliginin saglanabilmesi icin besin hazirlama
becerilerinin 6neminin giderek artacag diisiintilmektedir.
Saglikli ve dengeli bir diyetin siirdiiriilebilmesi besinin satin

alimmasi, 6giinlerin planlanmasi, besinlerin hazirlanmasi ve
pisirilmesi konusunda beceri gereklidir (33).

Bu ¢alismada Pisirme ve Yiyecek Hazirlama Becerileri 6l-
¢eginin Cronbach degeri 0,943 olarak saptanmustir ve gii-
venirlik analizlerinde bu degerin 0,80’in iizerinde olmasi
Olgegin yiiksek derecede giivenilir oldugunu géstermekte-
dir (49). Calismamizin en temel bulgusu pisirme ve yiyecek
hazirlama becerileri toplam puani ve alt faktorlerinden olan
yiyecek hazirlama becerileri puani ytiksek olan kadinlarin
diyabet riskinin diisiik saptanmis olmasidir (Tablo 2, 3).
Tirk tiniversite 6grencilerinde pisirme ve yiyecek hazirla-
ma becerileri ile saglikli beslenmeye iliskin tutumun deger-
lendirildigi bir ¢alismada, pisirme ve yiyecek hazirlama be-
cerileri yiiksek olan bireylerin fast-food, islenmis et tiriinleri,
paketlenmis gida tiiketimlerinin daha diisiik, saglikli bes-
lenme tutumlarinin daha yiiksek oldugu saptanmustir (50).
Pisirme becerilerinin yiiksek olmasinin, yemek hazirlama
sikligindaki artisin ve yemek pisirme konusunda bireyle-
rin kendine giiveninin artmasinin paketli gida ve fastfood
titketimini azalttig1, sebze-meyve tiiketimini destekledigi
ve diyet kalitesini iyilestirdigi gozlenmistir (46). Iki biiyitk
kohortun incelendigi bir ¢alismada, 25 yildan uzun bir stire
boyunca evde pisirilen yemeklerin titketilmesinin, agirlik
kazanimina ve tip 2 diyabet gelisimine karst koruyucu ol-
dugu saptanmistir (51). Diyabetin inflamasyon ile iligkisi
distiniildiigiinde, saglikli besin hazirlama yontemlerinin
kullanilmast ile diyet kalitesinin artmasi, inflamasyonda ve
oksidatif streste azalma saglayarak diyabet gelisiminin on-
lenmesi agisindan 6nemli olabilir.

Bu ¢alismanin sonuglarina gore egitim seviyesi yiiksek, evli,
BKI’si <25 kg/m? olan ve herhangi bir kronik hastalig1 ol-
mayan ve evde yemek pisirme siklig1 yiiksek olan (her giin)
kadinlarda diyabet riskinin daha diisiik oldugu saptanmastir.
Ayrica kadinlarda pisirme ve yiyecek hazirlama becerileri ile
diyabet riski (FINDRISK puani) arasinda negatif iliski goz-
lenmistir. Bu aragtirmanin kesitsel tasarimi nedeniyle, be-
sin hazirlama ve pisirme becerileri ile diyabet riski arasinda
nedensel bir iligki kurulamamistir. Cevrimigi anket formu
araciligiyla toplanan verilerde, katilimcilara boy uzunlugu
ve viicut agirlig 6lctimlerinin nasil yapilmas: gerektigi acik-
lanmig olmasina ragmen, antropometrik 6l¢ctimlerde kiigiik
sapmalar meydana gelmis olabilir. Ayrica aragtirmaya kati-
lan kadin bireylerin biiyiik bir kisminin normal BKI arali-
ginda olmas1 BKI gruplarina gore diyabet riski ve pisirme
becerileri arasindaki iliskinin net bir sekilde ortaya konul-
masini engellemis olabilir. Bu nedenle gelecek caligmalarda,
ileri yas ve BKI gruplarinin daha homojen dagildig genis
orneklemde bu calismanin tekrarlanmasi 6nerilmektedir.

Calismamizin ¢esitli giiglii yonleri bulunmaktadir. Bildi-
gimiz kadariyla yapilan bu ¢alisma, tilkemizdeki yetiskin
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kadinlarin pisirme ve yiyecek hazirlama becerilerinin diya-
bet riski ile iligkisini degerlendiren ilk ¢aligmadir. Calisma
sonuglarimiz diyabet riskinin azaltilmasinda bilinen diyet,
fiziksel aktivite ve agirlik kayb1 gibi yasam tarzi degisiklikle-
rine ek olarak farkli bir bakis a¢is1 kazandiran, besin hazir-
lama ve pigirme becerilerinin 6nemsenmesine vurgu yap-
maktadir. Bireyler diyabet konusunda yiiksek farkindaliga
sahip olabilirler ancak besin hazirlama ve pisirme becerile-
rindeki yetersizlik istenmese de diyet kalitesinin diismesine,
sagliksiz besin tercihlerine yonelime yol acarak diyabet ris-
kinin artigin1 tetikleyebilir. Birinci basamak saglik hizmeti
verilen birimlerde diyabet riski tasiyan bireylerin saptana-
rak, toplum/halk sagligi merkezlerinde riskli gruptaki birey-
lere besin hazirlama ve pisirme becerilerinin gelistirilmesi-
ne yonelik egitim programlarinin uygulanmasinin saghigin
korunmast agisindan faydali olabilecegi diistintilmektedir.

Tesekkiir
Caligmamiza goniillii katilim saglayan tiim katilimcilara tesekkiir
ederiz.
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Yazarlar arasinda ¢ikar ¢atigmasi bulunmamaktadir.
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ABSTRACT

Aim: The present study aimed to investigate potential effect of dimethyl fumarate (DMF) on bladder dysfunction in streptozotocin
(STZ)-induced diabetic rats.

Material and Methods: Adult male Sprague Dawley rats were given a single intraperitoneal dose of streptozotocin (60 mg/kg) to induce
diabetes. After eight weeks, diabetic and nondiabetic rats were orally treated with DMF (25 or 100 mg/kg/day) or vehicle for four weeks
orally. At 12 week after diabetes induction, in vitro organ bath studies were performed on detrusor strips of each rat and the contractile
responses to KCl and carbachol (CCh) of the strips were evaluated.

Results: The maximal KCI (80 mM)- and CCh-induced contractile responses of detrusor strips significantly (p<0.05) reduced in
diabetic group (84.35+13.56 and 178.80+29.66 mg tension/mg tissue, respectively) compared to the control group (175.10+13.42
and 399.40+77.63 mg tension/mg tissue, respectively). Moreover, DMF (100 mg/kg/day for 4 weeks) restored the impaired maximal
contractile responses to KCI (158.20+25.82 mg tension/mg tissue) and CCh (342.50+42.86 mg tension/mg tissue) in diabetic rats, but
DMEF at 25 mg/kg had no effect.

Conclusion: The results of our preclinical study suggest that DMF has the potential to be repurposed as a promising therapeutic for the
treatment of diabetes-associated bladder dysfunction.
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Dimetil Fumarat Streptozotosin ile Diyabet Olusturulmus Sicanlarda
Detriisér Kontraktilitesini Iyilestirir
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0z
Amag: Bu ¢alismada streptozotosin ile diyabet olusturulmus sicanlarda, dimetil fumaratin (DMF) mesane disfonksiyonu tizerindeki

potansiyel etkisi arastirildi.

Gereg ve Yontemler: Yetigkin erkek Sprague Dawley siganlara diyabet indiiksiyonu i¢in tek doz intraperitoneal streptozotosin (60 mg/
kg) verildi. Sekiz hafta sonra, diyabetik ve diyabetik olmayan sicanlara dort hafta boyunca oral DMF (25 veya 100 mg/kg/giin) veya
tasiyici tedavileri uygulandi. Diyabet inditksiyonundan 12 hafta sonra, her bir siganin detriisor seritleri tizerinde in vitro organ banyosu
calismalar1 yapildi ve seritlerin KCI ve karbakol (CCh) ile indiiklenen kasilma yanitlar: degerlendirildi.

Bulgular: Detriisor seritlerinin KCI (80 mM) ve CCh ile inditklenen maksimum kasilma yanitlari, diyabetik grupta (sirastyla 84,35+13,56
ve 178,80+29,66 mg gerim/mg doku) kontrol grubuna (sirasiyla 175,10+13,42 ve 399,40+77,63 mg gerim/mg doku) gore onemli dlgiide
azald1 (p<0,05). Ayrica, DMF (4 hafta boyunca, 100 mg/kg/giin) tedavisi, diyabetik sicanlarda KCI (158,20+25,82 mg gerim/mg doku) ve
CCh (342,50+42,86 mg gerim/mg doku) ile indiiklenen bozulmus maksimum kasilma yanitlarini diizeltti; ancak 25 mg/kg dozda DMF
tedavisi hi¢bir etki gostermedi.

Sonug: Preklinik ¢alismamizin sonuglar;, DMF'nin diyabetle iligkili mesane fonksiyon bozuklugunun tedavisinde umut verici bir
terapotik olarak yeniden konumlandirma potansiyeline sahip oldugunu gostermektedir.

Anahtar Sozciikler: Detriisor kasi, Dimetil fumarat, Diyabetik komplikasyon, Karbakol, Kasilma, Mesane, Streptozotosin

INTRODUCTION ing the symptoms. Thus, disease-modifying therapeutic
approaches targeting to pathological mechanisms of DBD

Diabetic bladder dysfunction (DBD) i f the leadi
fabetic bladder dysfunction ( ) s one of the leading have recently gained attention (5). Growing evidence indi-

complications of diabetes mellitus, characterized by symp-
toms of both overactive and underactive bladder, leading
to impaired quality of life in diabetic patients (1,2). DBD
is thought to have multifactorial pathogenesis including
hyperglycemia-induced myogenic, urothelial and neuronal
alterations, resulting in bothersome lower urinary tract

cates that increased oxidative stress plays an essential role in
the development of DBD, occurring due to the imbalance of
free radicals production and antioxidant regulation in hy-
perglycemic condition (4,6). To date, several antioxidants
have been reported to be beneficial in DBD and the efficacy

. . . . of various antioxidants is still under investigation (6).
symptoms such as urgency, urinary incontinence, urinary

retention or dysuria (3,4). Current therapy for DBD is
mainly based on good glycemic control and symptomatic
treatments, which are not completely effective in eliminat-

Dimethyl fumarate (DMF) is a fumaric acid ester that has
been used to treat psoriasis and relapsing forms of multi-
ple sclerosis (7). Although DMF exerts pleitropic effects

Turk J Diab Obes 2024; 8(3): 287-293
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via multiple mechanisms, the therapeutic effects of DMF is
mainly based on its antioxidant effect via induction of the
nuclear factor erythroid 2-related factor 2 (Nrf2) pathway
(8). Nrf2 is a crucial transcription factor that coordinates
redox homeostasis by promoting the upregulation of an-
tioxidant genes such as catalase, glutathione peroxidase,
heme oxygenase-1 and superoxide dismutase, thus enabling
to supress oxidative stress (9). Recent studies have demon-
strated that disturbed Nrf2 pathway contributes to oxida-
tive stress-associated cellular injury and, Nrf2 activation
might be an emerging strategy for diabetic complications
(10-13). Until now, DMF, a potent activator of Nrf2, has
been reported to improve diabetes-associated wound, fatty
liver, cardiomyopathy and vascular complications (15-17).
Also, a recent research by Wang et al. reported that Nrf2
deletion contributes to bladder dysfunction in diabetic mice
(18). Nevertheless, the effect of DMF on DBD is complete-
ly unknown. Thus, the present study aimed to determine
whether DMF treatment could improve bladder function in
streptozotocin (STZ)-induced diabetic rats.

MATERIALS and METHODS
Animals

A total of 34 age-matched male Sprague-Dawley rats
(weighing 234-340 g) obtained from Surgical Application
and Research Center of Karadeniz Technical University
were used. All animals were housed in standard cages under
controlled environmental conditions with a 12/12 h light/
dark cycle and allowed to free access to standard diet and
tap water. All experimental procedures were approved by
Institutional Animal Care and Use Committee (approval
number: 2021/55) and performed in accordance with the
Guide for the Care and Use of Laboratory Animals and the
ARRIVE guidelines 2.0.

Induction of Diabetes and Treatment Protocol

22 of rats were intraperitoneally injected with STZ (60 mg/
kg) to induce type-1 diabetes, and the remaining 12 rats
only received injections of citrate phosphate buffer to cre-
ate nondiabetic groups. All STZ-injected rats were allowed
overnight to drink 5% glucose solution in order to prevent
sudden death due to severe hypoglycemia. Three days later
(week 0), fasting blood glucose level of rats was measured
with a handheld glucometer (Accu-Chek®, Germany) froma
drop of tail-vein blood. Rats with fasting blood glucose level
> 250 mg/dL were deemed diabetic (19). Four of STZ-inject-
ed diabetic rats died before DMF or vehicle administration.
Eight weeks after STZ injection (week 8), rats were ran-
domly divided into five groups; control (nondiabetic rats
receiving vehicle of DMF, n=6), DMF100 (nondiabetic rats
receiving DMF at 100 mg/kg, n=6), Diabetic (diabetic rats
receiving vehicle), Diabetic+ DMF25 (diabetic rats receiv-

ing DMF at 25 mg/kg, n=6) and Diabetic+DMF100 (dia-
betic rats receiving DMF at 100 mg/kg, n=6). All rats were
treated orally via gavage needle once daily for four weeks.
12 weeks after diabetes induction (week 12), bladder func-
tion was evaluated by isometric contraction measurements
performed on the detrusor smooth muscle strips of rats.
DMEF was freshly dispersed in a vehicle containing 2.5% so-
dium carboxymethyl cellulose before administration. Body
weight and fasting blood glucose level were measured and
recorded weekly. The doses and experimental design were
chosen based on previous studies (20,21).

Ex Vivo Contractility Studies

At the end of week 12, urinary bladder was quickly re-
moved from each rat under anaesthesia with ketamine/xy-
lazine (80/10 mg/kg). Then, one detrusor smooth muscle
strip was prepared from each bladder described previously
(22,23). Longitudinal detrusor strips were suspended be-
tween hooks on an isometric force transducer (MAY FDT-
10A Force Displacement Transducer, Commat, Ankara,
Tiirkiye) connected to an MP35 data acquisition system
(Biopac Systems, Goleta, CA, USA) in 30 mL organ baths
filled with Krebs-Henseleit buffer and aerated with 95% O2
and 5% CO?2 at 37°C. Strips were allowed to equilibrate at a
resting tension of 1 g for 60 min with replacement of bath
solution every 20 min. Then, the strips were first contracted
by KCI (80 mM). After relaxation to baseline, contractile
responses to muscarinic agonist carbachol (CCh, 107%-10~*
M) were evaluated in the strips. Contractile responses were
normalized to the wet weight of the respective urinary blad-
der strips (24).

Statistical Analysis

Data were presented as mean + standard error of the
mean (SEM) and statistically analyzed by unpaired t-test
or ANOVA with Bonferroni multiple comparison when
appropriate. For Statistical analysis and graph generation,
GraphPad Prism 5.01 (GraphPad Software, USA) was used.
P<0.05 was considered significant.

RESULTS

Effect of DMF Treatment on Metabolic Parameters of
Rats

The body weights and fasting glucose levels of each group
are presented in Figure 1A,B. Initial body weight of rats
were similar among all of the groups (p>0.05), whereas the
mean body weight of diabetic group (254.13+13.69 g and
249.70+9.10 g, respectively) were significantly (p<0.001)
lower than that of control group (342.50+4.82 g and
364.30+11.46 g, respectively) at the end of 8" and 12" week
after diabetes induction. Three days after STZ administra-
tion (week 0), fasting blood glucose level of diabetic group

Turk J Diab Obes 2024; 8(3): 287-293
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Figure 1: Time-course assessment of (A) body weight and (B) fasting blood glucose level in all groups. Data were expressed as mean+SEM
(n=6/group). ***p<0.001 compared with control group, ###p<0.001 compared with diabetic group. DMF, dimethyl fumarate. SEM;

standard error of the mean.

(573.30+19.78 mg/dL) significantly increased compared to
that of control group (79.00+3.75 mg/dL, p<0.001). At weeks
of 8 and 12, fasting blood glucose level still remained high-
er in diabetic group compared to control group (p<0.001).
Both the marked increase in fasting blood glucose level and
the decrease in the body weights of diabetic rats indicated
the induction of diabetes model following STZ injection.
Moreover, the 4-week DMF treatment (25 or 100 mg/kg)
did not alter the body weight as well as fasting blood glucose
level of diabetic rats (p>0.05).

Effect of DMF Treatment on KCl-Induced Contraction
of Detrusor Strips in Diabetic Rats

A significant decrease (p<0.001) in the KCl-induced maxi-
mum contraction of detrusor strips was observed in the dia-
betic group (84.35+£13.56 mg tension/ mg tissue) compared
to the control group (175.10+13.42 mg tension/mg tissue).
Moreover, decreased KCl-induced contractile responses of
detrusor strips in diabetic group (84.35+13.56 mg tension/
mg tissue) were restored in DMF (100 mg/kg)-treated rats
(p<0.05, 158.20+25.82 mg tension/mg tissue; Figure 2A,B).

Effect of DMF Treatment on CCh-Induced Contraction
of Detrusor Strips in Diabetic Rats

CCh (10%-10* M) evoked concentration-dependent con-
traction in the detrusor strips of all groups (Figure 3A,B);
however, the CCh-induced maximum contraction was
significantly reduced in the diabetic group (178.80£29.66
mg tension/mg tissue) compared to control group (p<0.05,
399.40+77.63 mg tension/mg tissue; Figure 3B and 3C).
Whereas treatment with DMF at 25 mg/kg did not in-
duce any alterations, DMF-treated diabetic rats at 100
mg/kg showed a marked increase in the contractile re-
sponse to CCh compared with the diabetic group (p<0.05,
342.50+42.86 and 178.80+29.66 mg tension/mg tissue, re-
spectively; Figure 3B,C).
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induced maximum contraction of detrusor strips in STZ-induced
diabetic rats. (A) Representative original traces of KCl-induced
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Figure 3: DMF (100 mg/kg) treatment restored the CCh (10-8-
10-4 M)-induced contraction of detrusor strips in STZ-induced
diabetic rats. (A) Representative original traces of CCh-induced
contractions. (B) Cumulative concentration-response curves
for CCh (10-8-10-4 M). (C) The maximal contractile response
to CCh in the detrusor strips of all groups. Data were expressed
as mean+SEM (n=6/group). *p<0.05, **p<0.01, ***p<0.001
compared with control group. #p<0.05, ##p<0.01 compared with
diabetic group.

DMEF: Dimethyl fumarate, SEM: Standard error of the mean.

DISCUSSION

Diabetes mellitus is now regarded as global epidemic affect-
ing nearly 537 million individuals according to the Inter-
national Diabetes Federation and it is widely accompanied
by deleterious complications including DBD leading to
bothersome lower urinary tract symptoms (2,25). Although
DBD is one of the most common diabetic complications
with an estimated prevalence up to 80%, it is usually under-
recognized (1). It is typically not life threatening, however,
DBD is associated with debilitating clinical symptoms such
as overactive bladder, urinary urgency, frequency or incon-
tinence, resulting in poor quality of life and high economic
burden on the healthcare system (2,5). Although the physi-
opathology of DBD is yet to be fully understood, mounting
evidence suggests the multifactorial impact of hyperglyce-
mia on smooth muscle, neurons or urothelium of the blad-
der, leading to varied clinical presentations of DBD (3,4). It
is well known that the bladder undergoes temporal changes
resulting from initial compensatory phase and later decom-
pensated phase under diabetic conditions in a time-depend-
ent manner. The compensated state develops after the on-
set of diabetes, characterized by increased contractility and
followed by a decompensated state occurs in the late stage
of diabetes, along with impaired bladder sensation, detru-
sor underactivity and urinary retention (26,27). Current
treatment of DBD consists of behavioral therapy, pharma-
cological agents or surgery, which is usually associated with
limited efficacy and various complications. Pharmacologi-
cal treatment of DBD is completely based on alleviating the
symptoms of DBD, therefore, there is an unmet need for
the development of novel therapeutics to delay disease pro-
gression (3,5).

Oxidative stress is crucial for the development of DBD as it
contributes to cellular damage driving the disturbed neu-
ronal, myogenic and urothelial function (28). Many studies
have demonstrated that reactive oxygen species are mark-
edly increased while the activities of antioxidant scavenging
enzymes including catalase, superoxide dismutase, heme
oxygenase-1 and glutathione peroxidase are hampered in
the bladder tissues of diabetic rodents. Moreover, a num-
ber of antioxidants have been shown to be effective in re-
storing histological and functional disturbances in DBD
(6,29). Therefore, hyperglycemia-induced oxidative stress
is thought to be an important underlying cause of DBD and,
consequently, inhibiting oxidative stress is considered a
promising strategy for treating DBD. Nrf2 is a master tran-
scription factor that regulates the cellular response to the re-
dox state binding to the enhancer regions called antioxidant
response element, promoting the up-regulation of antioxi-
dant enzymes (9). Recent studies have shown the disrupted
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Nrf2 signaling in diabetic conditions. Additionally, com-
pounds that activate Nrf2 have shown beneficial effects in
animal models of diabetic complications (10). Among Nrf2
activators, DMF is currently indicated for the treatment of
psoriasis and relapsing forms of multiple sclerosis due to its
antioxidant and antiinflammatory properties (7). DMF has
been previously proven to be also effective in diabetes-as-
sociated complications via the activation of Nrf2 (14-17).
Hu et al. showed that DMF (10 mg/kg/day for 12 weeks)
improved cardiac dysfunction in diabetic mice by activat-
ing myocardial Nrf2 (14). Moreover, DMF (20, 40 and 80
mg/kg) has been reported to be effective in wound healing
in STZ-induced diabetic mice via the stimulation of Nrf2
signaling (15). Amin et al. also showed that DMF (25 mg/
kg/day for 8 weeks) restored the contractile response and
the relaxation of aortic rings in STZ-induced diabetic rats
through the downregulation of oxidative stress via Nrf2 ac-
tivation (16). A recent study has shown that DMF (25 mg/
kg/day for 12 weeks) significantly ameliorated fatty liver in
type 2 diabetic rats by the upregulation of Nrf2 signaling
(17). These studies demonstrate the dose-dependent thera-
peutic effect of DMF in different animal models of diabetic
complications. However, the effect of DMF on DBD has not
yet been clarified. Thus, we investigated the effect of DMF
on bladder function in STZ-induced diabetic rats.

Our study revealed that diabetic rats exhibited a significant
reduction in the KCI- and muscarinic agonist CCh-induced
contractile responses of detrusor strips, indicating a decom-
pensated state of DBD at 12 weeks of diabetes. Similar to
our results, the decompensated phase of DBD has been re-
ported to occur 9-12 weeks after the induction of diabetes
in animal models (26,30). Moreover, we found that treat-
ment with DMF (100 mg/kg/day for 4 weeks) restored the
decreased contractile responses to KCl and CCh in the det-
rusor strips of diabetic rats without affecting hyperglycemia.

Herein, we provided the first evidence that DMF improved
detrusor contractility in STZ-induced diabetic rats. Addi-
tional research is required to determine whether the anti-
oxidant effect of DMF in the bladder tissues of diabetic rats
contributes to its beneficial effects on DBD via Nrf2 activa-
tion. Our results suggest the repurposing potential of DMF
as a pharmacological approach for the treatment of DBD.
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Obezite; kardiyovaskiiler hastalik, tip-2 diyabetes mellitus, belirli kanser tiirlerinin goriilme sikliginda artis ve solunum komplikasyon-
lartyla iligkili, prevelans: giinden giine artan énemli bir halk saglig1 sorunudur. Obezitenin yénetiminde adipoz doku ve kas dokusu
o6nemli bir rol oynamaktadir. Kaslardan, adipoz dokudan ve gesitli doku ve organlardan salinan bir miyokin olan irisin, egzersizle
stimiile edilen bir hormondur. Literatiir incelemesinde, PubMed, Science Direct ve Google Akademik veri tabanlar: taranarak, irisin
hormonunun yapist, salinimi, enerji metabolizmasindaki rolii ve obezite iizerindeki etkileri kapsamli bir sekilde analiz edilmistir. Irisin,
heniiz tam olarak kesfedilmeyen bir proteaz tarafindan, bir hiicre zar1 proteini olan FNDC5’in C-terminal kisminin proteolizinin ar-
dindan meydana gelerek sirkiilatuar sisteme dahil olur. Miyositler tarafindan salinan irisin, 12 kDa biiyiikliigiinde ve 112 aminoasitten
olugmaktadur. Irisin, mitokondri biyogenezini ve uncoupling protein-1 ekspresyonunu artirarak enerji metabolizmasi iizerinde énemli
bir etkiye sahiptir, boylece beyaz adipoz dokunun kahverengi adipoz dokuya doniisiimiinii ve termojenezi artirmaktadir. Bunun sonucu
olarak da enerji harcamas1 6nemli 6lgiide artar. Bu etkisiyle irisinin, obezitenin tedavisi agisindan faydali olabilecegi diistiniilmektedir.
Ancak irisin hormonunun cesitli doku ve organlardaki islevleri, bu islevlerdeki gorevli reseptorler ve hastaliklar tizerindeki etkileri
heniiz bulunamamustir. Bu sebeple enerji metabolizmasinin regiilasyonu ve obezitenin énlenmesi i¢in umut vaat eden bir hormon olan
irisin hakkinda daha fazla arastirmanin yapilmasi gerekmektedir.
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[risin Hormonunun Saglik Etkileri

Effects of Irisin Hormone on Health and Energy Homeostasis

GRAPHICAL ABSTRACT

It is aimed to review the
structure, secretion, role in
energy metabolism and some
other health effects of irisin
hormone.
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ABSTRACT

Obesity is a significant public health issue with a growing prevalence linked to cardiovascular disease, type 2 diabetes mellitus, an
increased incidence of certain types of cancer, and respiratory complications. Adipose tissue and muscle tissue play important roles in
the management of obesity. Irisin, a myokine released from muscles, adipose tissue, and various tissues and organs, is a hormone that is
stimulated by exercise. In the literature search, PubMed, Science Direct and Google Scholar databases were searched and the structure,
release, role in energy metabolism and effects on obesity of irisin hormone were analysed comprehensively. Irisin is incorporated into
the circulatory system following the proteolysis of the C-terminal part of FNDCS5, a cell membrane protein, by a protease that is yet to
be discovered. Released by myocytes, irisin is 12 kDa in size and consists of 112 amino acids. Irisin has a significant effect on energy
metabolism by increasing mitochondrial biogenesis and uncoupling protein-1 expression, thereby enhancing the conversion of white
adipose tissue to brown adipose tissue and promoting thermogenesis. As a result, energy expenditure increases significantly. Due to this
effect, it is thought that irisin may be beneficial for the treatment of obesity. However, the functions of the irisin hormone in various
tissues and organs, the receptors involved in these functions, and its effects on diseases have not yet been fully elucidated. Therefore,
further research on irisin, a promising hormone for regulating energy metabolism and preventing obesity, is warranted.

Keywords: Energy homeostasis, Irisin, Obesity

GIRiS iceren ¢ok yonlii bir yaklasimdir. Benzer sekilde fiziksel ak-
tivitenin de obezite {izerinde ¢ok 6nemli bir faktor oldugu
kapsamli bir sekilde belgelenmistir (2). Diizenli fiziksel ak-

tivite saglik durumunu iyilestirmeye yardimei olur ve obe-

Obezite, glinimiizde gelismis tilkelerde yaygin olarak gorii-
len, beslenme aligkanliklariyla da iliskili bir hastaliktir. Obe-
zite, kardiyovaskiiler hastaliklar, tip-2 diyabetes mellitus,

bazi kanser tiirlerinin artan siklig1 ve solunum komplikas-
yonlari gibi gesitli saglik sorunlariyla iligkilidir. Bu durum,
daha ytiksek mortalite ve morbidite oranlarina sebep olarak
bireylerin yagam kalitesini ve yasam stiresini olumsuz yon-
de etkilemektedir (1).

Obezitenin yonetimi, tibbi beslenme tedavisi, yasam tar-
z1 degisiklikleri, farmakolojik tedaviler ve/veya cerrahi
miidahaleler gibi farkli stratejilerin bir araya getirilmesini

zite, tip-2 diyabetes mellitus, osteoporoz ve yasa bagh kas
kayb1 gibi ¢esitli hastaliklarin 6nlenmesine destek olabilir.
Diizenli fiziksel aktivitenin, kas ve kemik saglig1 tizerindeki
faydali etkilerinin yani sira, kas ve kemik aracilifiyla parak-
rin ve endokrin sinyallerle viicut agirlig1 regiilasyonunda da
6nemli bir rol oynadig belirtilmektedir (3).

Miyokinler, kas kasilmasina yanit olarak iskelet kaslarinda
miyositler tarafindan sentezlenen proteinler veya sitokinler-
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dir (4). Miyokinlerin tanimlanmasiyla, egzersizin metabolik
hastaliklara kars1 bazi faydal etkilerinin, miyokinlerin diger
sistemlerle olan etkilesimlerinden kaynaklanabilecegi hipo-
tezi One striilmistir (5). Miyokin olarak siniflandirilan iri-
sin, ilk olarak 2002 yilinda iki bagimsiz caligma tarafindan
kesfedilen, yeni tanimlanmus, egzersizle stimiile edilen bir
hormondur (6-8). Irisin hormonu, adin1 Yunan mitoloji-
sindeki haberci tanrica Iris’ten almistir (9). Irisin hormonu,
fibronektin tip III (FNIII) ailesi ile ayn1 homolojiye sahiptir
(10). Kas veya kas iceren dokularda en yiiksek ekspresyona
sahip olan irisin, karaciger, beyin, adipoz ve kalp gibi ¢esit-
li insan dokularinda eksprese edilir. Irisin, mitokondri bi-
yogenezini ve uncoupling protein-1 (UCP1) ekspresyonunu
artirarak enerji metabolizmasi {izerinde onemli bir etkiye
sahiptir, boylece beyaz adipoz dokunun kahverengi adipoz
dokuya doniisiimiinii ve termojenezi artirir, bunun sonucu
olarak enerji harcamasi 6nemli 6lgiide artar. Mevcut kanit-
lar, irisinin metabolik bozukluklar tizerinde olumlu bir etki-
ye sahip oldugunu gostermektedir. Ayrica irisin ekspresyo-
nunun oksidatif stres ve inflamatuar yanit ile negatif iliskili
oldugu da rapor edilmistir (8,11,12). [risinin enerji metabo-
lizmasini kontrol etmek i¢in termojenik bej yag olusumunu
tetiklemedeki fizyolojik rolii ilk olarak Spiegelman ve ark.
tarafindan 2012 yilinda tanimlanmistir (13). Bundan sonra,
irisinin karaciger glikojen sentezini tesvik ettigi ve glukoz
homeostazini korumak i¢in karaciger glukoneogenezini in-
hibe ettigi bulunmustur. Daha sonra irisinin sinir sistemin-
deki iglevleriyle biligsel fonksiyonu, 6grenmeyi ve hafizay:
iyilestirmede etkili oldugu tespit edilmistir. Ayrica irisinin,
integrin aVb5 ile baglanarak kas-iskelet sistemi homeosta-
zinin korunmasina da katkida bulundugu belirtilmektedir.
Son yillarda arastirmacilar irisinin kanser ve kardiyovaskii-
ler hastalik riskini azalttigini da ortaya koymuslardir (10).

Egzersiz ile iskelet kasi arasinda dogrudan bir iliski bulun-
maktadir ve iskelet kasi ayn1 zamanda endokrin bir organ
olarak da iglev gérmektedir. Bir adipomiyokin olan irisinin,
hipertansiyon, insiilin direnci, tip-2 diyabetes mellitus ve
obezite basta olmak tizere cesitli hastaliklar tizerinde 6nemli
etkileri oldugu belirtilmektedir (14).

Derlememizin amaci, irisin hormonunun yapisini, biyo-
kimyasal ozelliklerini ve saglik tizerindeki etkilerini ince-
lemek, ayrica enerji dengesi ve obezite tizerindeki rollerini
giincel literatiir 15181nda tartismaktir. Bu ¢alisma icin, 2002-
2023 yillar1 arasinda yayinlanmus, Ingilizce veya Tiirkge ya-
yin dilindeki makaleler, PubMed, Science Direct ve Google
Akademik veri tabanlarinda, bashik ve/veya 6zetler kisimla-
rinda, ‘irisin’, ‘irisin hormonu’, ‘irisin ve saglik’, ‘irisin ve/
veya FNDCS5’, ‘irisin ve miyokin’, ‘irisin ve obezite” anahtar
kelimeleri ve kombinasyonlar: yer alacak sekilde taranmis-
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tir. Tarama sonrasi elde edilen makaleler sirasiyla, baslik,
Ozet ve tam metin olmak iizere incelenerek uygun makaleler
secilmis ve derlenmistir.

irisin Hormonunun Yapisi

Irisinin 2012 yilinda insanlarda bir ‘egzersiz hormonu’ ola-
rak tanimlanmasi, bu miyokinin sekresyonu ve etkisi iize-
rine yogun arastirmalara zemin hazirlamistir (13). Irisin,
Fibronektin Tip-III Domain Igeren Protein 5 (FNDC5)
olarak bilinen hiicre zar1 proteininin bir kismidir. Biyo-
kimyasal ve kristalografik ¢alismalar, irisinin bir homodi-
mer olarak var oldugunu ve siirekli B-sheet etkilesimlerinin
dimerin ¢ekirdegini olusturdugunu gostermistir. Irisinin
kristal yapisi, Fibronektin Tip-III (ENIII) proteinlerine
benzer bir katlanma igerdigini ortaya koymustur. Diger
ENIII yapilarindan farkl olarak irisin, reseptor aktivasyo-
nu ve sinyalizasyon i¢in 6nemli bir etkiye sahip olan siirekli
inter-subunit B-sheet dimerini olusturur. Dolayisiyla irisin
yapisy, iki FNIII alani arasinda yapilan siirekli bir f-sheet di-
merinin ilk 6rnegini ortaya koymaktadir. Irisin, FNDC5’in
C-terminal ucundan ayrilan 94 amino-asit kalintili hiicre
dis1 FNIIT alanini igeren ve bir sinyal peptidi (endoplazmik
retikulum hedefli yeni olusan FNDCS5 igin), iki fibronektin
alanmi (fibronektin-III alani-irisin’in ekstraselliilerdeki ana
kismi1 ve sitoplazmada bir karboksiterminal alan) ve bir hid-
rofobik bélge (hidrofobik transmembran alan) dahil olmak
lizere 112 amino-asitlik bir peptittir (8,10,15,16). FNDC5/
irisin’in biyolojik islevlerini diizenleyen ¢esitli hiicre i¢i sin-
yal yollar1 bulunmaktadir. Irisinin beyaz adipozitlerin kah-
verengi héle gelmesinde, noral farklilagmada ve osteoblast
proliferasyonunda etkisini gosterdigi baslica yollar Mitojen
aktif protein kinaz (MAPK) sinyal yolaklaridir. Buna ek ola-
rak, ENDC5/Irisinin diger bazi onemli islevlerine aracilik
eden AMP (Adenozin monofosfat) ile aktiflestirilen protein
kinaz (AMPK), fosfotidilinozitol 3 kinaz (PI3K) /AKT ki-
naz zinciri-sinyal dontstiiriicii ve transkripsiyon aktivatorii
3 (STAT3) /Snail yolag: gibi bagka sinyal kaskadlar1 da var-
dir (17). ENDCS5 proteinlerinin kiitlesi, N-glukozilasyonun
post translasyonel siireci sirasinda proteine baglanan oligo-
sakkaritlerin (glikanlar) sayisina ve yapisina bagh olarak 20
ila 32 kilodalton (kDa) arasinda degismektedir. Sekil 1’de
gorildugt tizere FNDCS5, farede 28 rezidii ve insanda 31
reziddi N terminal sinyal dizisine sahip 209-212 rezidii bir
proteindir (18).

Bunu 121 aminoasitten (aa) olusan bir baglanti peptidine
sahip FNIII domaini, 21 aa’lik bir transmembran alani ve 39
rezidii bir sitoplazmik segment takip etmektedir. FNDC5’in
C-terminal pargasi sitoplazmada bulunurken, ekstraseliiler
N-terminal kismi proteolitik olarak parcalanarak glikozile
olan ve dolasima salinan irisini iiretir (18).



[risin Hormonunun Saglik Etkileri

N-Glikozilasyon
Bélgesi
Asn36 Asn81

FINIIT Alan: .
(Domain, 121 aa) + Baglayia Peptid

NH:
FNDCS é N-terminal sinyal

sekansi (28-31 aa)

Transmembran
Alam (21 aa)

Proteolitik Parcalanma

V‘H[\ frisin (112 aa) /\
. . COOH
Asn8 AsnS3
N-Glikozilasyon
Bilgesi

(L)Fare: MPPG—PCAWPP--—RAALRLWLGCVCFALYQA
(1) Insan: MHPGCSPCAWPPRARAALRLWLGCVCFALVQA

()DSPSAPVNVTVRHLKANSAVVSWDVLEDEVVIGFAISQQKKDVRML
(3RFIQEVNTTTRRSCALWDLEEDTEYIVHVQAISIQGQSPASEPV

Fare=insan i4iAIKMASIG.’\‘KDEVTMKE - GEVLIIVVVLFMWAGVIALFC

e

\/COOH

Sekil 1: FNDC5’in yapisy, irisin olusumu ve bunlarin amino asit bilesimi ile ilgili varsayilan n-glukozilasyon bélgeleri (18).

Sinyal peptidi buz mavisi; fibronektin III domaini ve irisin gri; baglayici (linking) peptid yesil; transmembran domaini (alani) sar1 ve
sitoplazmik segment mor renkte gosterilmistir. Varsayilan N-glukozilasyon bolgeleri kirmizi noktalarla gosterilmistir. Her bir segmente
iliskin amino asit dizisi yukarida belirtilen ayni renklerle vurgulanmistir. N terminal kisminin (sinyal sekansi) sekansinda vurgulanan
amino asitler insan ve fare arasindaki farkliliklara isaret etmektedir. N-glukozilasyon siirecine dahil olan Asparajin (N) rezidiileri,
fibronektin III alan1 ve irisine atifta bulunulan amino asit dizisinde kirmizi ile vurgulanmstir (18). (Tiirk¢e'ye uyarlanmigtir).

Fare ve insanlarda insiilin %85, glukagon %90, leptin %83
benzerken, irisin insanlarda ve farelerde 6zdestir (Farkli bir
baslangi¢ kodonu disinda, %100 benzerlik gosterir.) (13,18).

Irisinin Hormonunun Sentezi

[risin hormonunun salgilanmasi temel olarak iskelet kas1 ve
adipozitlerde gozlenmektedir. Bu organ ve dokularin digin-
da bobrek ve karacigerden de eksprese edilir (19). Subkutan
beyaz adipoz doku, irisin etkisinin ana hedeflerinden biri
olmasma ragmen, irisinin adipoz dokusundaki ekspres-
yonu kastaki ekspresyonun yaklasik 1/100’t kadardir (20).
[risin, beyaz adipoz dokunun kahverengi adipoz dokuya
doniismesinde temel rol oynar ve lipolizi de artirir. Bu etki-
siyle irisin hormonunun obezitenin tedavisinde faydali ola-
bilecegi diisiiniilmektedir (21). Insanlarda FNDCS5, kalp, dil,
rektum gibi kas iceren organlarda ve iskelet kasinda yiiksek
oranda eksprese edilmektedir (22). Ancak FNDC5 ekspres-
yonu, glukozla iligkili 6nemli organlar olan karaciger ve
pankreasta az miktardadir. Adipoz doku da irisin kaynag:
bakimindan dnemlidir. Ratlarda irisin, temel olarak subku-
tan adipoz dokusunda bulunmaktadir. Viseral adipoz doku-
da daha az bulunmakla birlikte beyaz adipoz doku tarafin-
dan salgilanir (23). Kemirgenlerde ve insanlarda, egzersiz,
obezite, diyet, hastaliklar ve cesitli farmakolojik ajanlara
maruz kalma gibi bir¢ok faktor, viicuttaki fizyolojik irisin
seviyelerini etkileyebilmektedir (24). Cinsiyetler arasinda
irisin seviyelerinde bir fark olup olmadigi hala net bir se-
kilde bilinmemektedir. Baz1 arastirmalardan elde edilen ve-

rilere goére hem kiz gocuklarinda, hem de kadinlarda irisin
diizeylerinin erkeklere gore daha yiiksek oldugu belirlen-
mistir (25,26) ancak Ziigel ve ark. ve Scalzo ve ark., dinlen-
me hélindeki irisin konsantrasyonlarinin yetigkinlerde cin-
siyetler arasinda bir fark géstermedigini bildirmistir (27,28).
Irisinin gen sembolii, prekiirsorit FNDC5 genidir. Protein
seviyesinde FNDCS5 ve irisin benzer 6zellikler gosterse de
tamamen ayn1 protein degillerdir. Insanlardaki FNDC5’in
mRNA’s1 2099bp (bp:baz ifti)’dir ve 6 ekzonu, 5 intronu
vardir. Transkripsiyonel koaktivatdr peroksizom prolifera-
tor aktive reseptor-y (PPAR y) ve koaktivator-1 a (PGCla),
FNDC5’in gen ekspresyonunu aktive eder (29). Baglayic
peptidin bilinmeyen bir proteaz tarafindan parcalanmasi
irisini hiicre dis1 ortama salar (20). Irisinin béliinmesi ve sa-
linmasi, epidermal bitytime faktorii (EGF) ve dontstiirticti
biiylime faktorii-a’daki (TGF-a) transmembran polipeptit-
lerinin boéliinmesi ve salinmasina benzemektedir (29).

[risin, PGC-1a aktivasyonu yoluyla kas dokusundan sali-
nan bir molekiildiir (30,31). Egzersizin, bir transkripsiyon
kofaktorii olan PGC1-a aracilifiyla enerji metabolizmasini
ve ¢ok sayida ilgili biyolojik siireci diizenledigi bildirilmis-
tir. FNDC5 geninin, egzersiz sonucunda kas hiicresinde
PGC-1a ekspresyonunun artmasiyla aktive oldugu ve or-
taya ¢tkan FNDC5 proteininin kas hiicresinden kana bir
hormon olarak salindig1 gosterilmistir (32). Ozellikle akut
egzersiz, irisin seviyelerini 6nemli 6lgtide yiikseltmektedir.
Egzersiz sirasinda yiikselen irisin seviyesinin, egzersizin
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sona ermesinden 30 dakika sonra diistiigli gosterilmistir
(22). Egzersiz sonrasinda irisin saliniminin arttig1 gosteril-
mis olsa da, egzersiz ile irisin seviyeleri arasindaki iligkiyi
inceleyen caligmalarin bulgulari gesitlilik gostermektedir ve
héla netlik kazanmamustir (33-35). Ayrica, irisinin obezite,
lipid profili, ilaglar, bobrek yetmezligi ve hormonal kogullar
gibi ¢esitli patolojik durumlar ve fizyolojik faktorlerden de
etkilendigi ifade edilmistir (36).

Irisinin Biyokimyasal Etkileri

Irisin, insan plazmasinda, tiikiiriikte, anne siitiinde ve beyin
omurilik stvisinda tespit edilmistir (37). Irisinin insanlarda
47 farkli dokudaki dagilimi incelenmis ve gergek zamanli
kantitatif PCR analizleri, irisin mRNA’sinin kas dokulari-
nin yani sira perikard ve rektum gibi kas agisindan zengin
organlarda yiiksek diizeyde eksprese edildigini gostermistir.
[risin, yiiksek enerji gereksinimi olan dokularda yaygin bir
sekilde eksprese edilmektedir. Gergeklestirilen analizlere
gore en yliksek diizeydeki ekspresyondan en diisiige dog-
ru siralandiginda, bu organ ve dokular: “intrakraniyal arter,
kalp, dil, optik sinir, iivula, beyin, yumurtalik, yumurtalik
kanali, hipofiz, seminal vezikiil, adrenal bez, yemek boru-
su, vena cava, bobrekler, penis, retina, testis, iretra, mesa-
ne, omurilik, karaciger, ince bagirsak, bademcik, tiroid ve
vajina”’dir(22). Ratlarda, sirkiilatuar sistemdeki FNDCS5/

Kartal ME ve Baran O

irisin’in ¢ogu kas dokusundan gelmektedir. Sigir iskelet ka-
sinda da yogun bir sekilde bulunan FNDC5/irisinin dinlen-
me kosullarinda ne kasta ne de dolasgimda tespit edileme-
digi bildirilmistir (38). Egzersizin artis1 veya soguga maruz
kalma sonrasinda, iskelet kaslarinda PGCla ekspresyonu ve
membran proteini olarak adlandirilan FNTIT domain igeren
protein 5’in ekspresyonu artar. Irisin, p38 MAPK yolaginin
aktiflesmesiyle, mitokondriyal bir peptid olan UCP-1 eks-
presyonunu artirmak tizere beyaz adipoz dokuya etki eder
(13,39,40). Daha ileri diizeydeki bir arastirma, egzersiz tiirii
ve siiresinin, kaslar tarafindan FNDC5/irisin salgilanma dii-
zeyleri lizerinde belirleyici bir etkiye sahip oldugunu ortaya
koymaktadir (41). Bunun sonucu olarak da kas kasilmalar1
ile salgilanan irisinin deri alt1 bej adipoz dokusunun kah-
verengilesmesini sagladig1 ve termojenezi artirdigr belirtil-
mektedir. Ayrica irisin hormonunun beyinde noroprotektif
etkilerde, kemikte yeniden modelleme sistemlerinde de po-
tansiyel etkileri oldugu belirtilmektedir (Sekil 2) (42).

[risinin giiniimiizde heniiz bilinmeyen cesitli doku ve or-
ganlardaki etkileri ve islevlerini arastirmaya yonelik incele-
meler giinden giine artmaktadir; fakat bu etki ve iglevlerin
meydana getirilmesinde aracilik eden gorevli irisin resep-
torleri hentiz bulunamamigtir. Bu nedenle farkli dokularda-
ki etkisi de sinirl diizeyde bilinmektedir (39).

frisin I

Dolasim Sistéi le T
0, wi Niroprotektif Etki

irisin

Hepatobiliver, Renal Sistemde
(Metabolik Eliminasyon)

Karaciger ve Bibrek

FNDCS I
g(s.u‘

Kas

UCP1 ' Kahverengi Adipoz Doku I

Beyaz Adipoz Doku wesp Kahverengi Adipoz Doku

Kemik

]

Sekil 2: Irisin metabolizmasi, irisinin salgilanmasi ve metabolizmasi ile adipoz doku, kemik dokusu ve merkezi sinir sistemindeki

islevleri (37).

Egzersiz, FNDC5 ve irisinin dolagim sistemine salinmast igin kas kontraksiyonlarini uyarabilir. Irisin salgilanmasi UCP1’in artmasina
yol agarak beyaz adipoz dokusunun “kahverengilesmesine” neden olur. Irisin, integrin aV@5 reseptoriine baglanarak kemigin yeniden
sekillenmesine yardimc olabilir. Kan-beyin bariyeri araciligiyla beyne giren irisin, ndroprotektif bir rol de oynayabilir. Irisin esas olarak
hepatobiliyer ve renal sistemler yoluyla eliminasyona ugrar. UCP1: Uncoupling protein 1, (37) (Tirkge'ye uyarlanmigtir).
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Irisin Hormonu, Enerji Metabolizmas1 ve Obezite iliskisi

Gelisen teknoloji ve buna bagli olarak degisen yasam tar-
z1, yillar iginde giderek daha fazla insanin fiziksel aktiviteye
veya diizenli egzersize daha az zaman ayirmasina yol ag-
mustir. Bu durum, viicut kompozisyonlarinda degisikliklere
neden olarak obezite, diyabet, hiperlipidemi ve metabolik
sendrom gibi metabolik hastaliklarin prevalansinin artma-
sina neden olmaktadir (43). Fiziksel inaktivitenin ortalama
yasam siiresini yaklasik 5-10 yil azaltabilecegi belirtilmistir
(44). Fiziksel aktivitenin ve diizenli egzersizin, saghg: gelis-
tiren ekonomik ve ¢evre dostu bir yontem oldugu iyi bilin-
mekle birlikte, molekiiler diizeydeki mekanizmalar heniiz
tam anlamiyla agikliga kavusmamuistir. Bu durum, hem has-
taliklarin tedavisinde hem de egzersiz benzeri etkiler sag-
layabilecek ilaglarin gelistirilmesinde bilimsel rehberlerin
olusturulmasini zorlastiran 6nemli bir dezavantaj olarak
one ¢ikmaktadir (45,46). Diyabet ve kardiyovaskiiler hasta-
liklar i¢in iyi tanimlanmus bir risk faktorti olan obezitenin
onlenmesi, morbidite ve mortalite insidansini azaltir. Beyaz
adipoz dokunun irisin tarafindan kahverengilestirilmesi,
obezitenin 6nlenebilecegine dair umut verici bir terapétik
yontem olarak kabul edilmektedir. Aslinda, birka¢ ¢alisma
obezite ve egzersizin irisin seviyeleri iizerindeki kombine
etkisini incelemistir, veriler egzersizle irisin seviyelerinin
degistigini ve irisinin glikoz, insiilin direnci ve obezite iize-
rinde diizenleyici etkiye sahip olabilecegini gostermektedir
(47,48). Hem hayvan hem de klinik ¢aligmalarda obez de-
neklerin/bireylerin irisin ve FNDC5 ekspresyon seviyelerin-
de dalgalanmalar oldugu bulunmustur (49-51). Irisin ayrica
farkli antropometrik parametreler ve viicut kompozisyonu
ile de iliskilendirilmis ve farkli ¢aligmalarda tutarsizliklar
bulunmugtur (52-53). Ispanya’da yapilan bir ¢alismada,
Pardo ve ark., obez kisilerde normal kilolu ve anoreksiyali
bireylere kiyasla dolasimda daha yiiksek bir irisin konsant-
rasyonu bulmus ve yag kiitlesi ile irisin yiizdesi arasinda is-
tatistiksel olarak anlamli pozitif bir korelasyonun yani sira
yagsiz kiitle ile negatif bir korelasyon oldugunu gostermis-
tir (54). Irisin ile beden kiitle indeksinin (BKI) incelendigi
caligmalarda, BKI ile irisin arasinda pozitif yonde korelas-
yon gosterirken, bazi ¢alismalar negatif yonde korelasyon
gostermistir (22,55,56). Iskelet kasi, hareket kabiliyetine ek
olarak, sitokinleri de iceren peptid dolasim faktorlerinin
salgilandig1 bir organ olarak tanimlanmigstir. Bu durum,
hem egzersiz hem de soguga maruz kalma sirasindaki tit-
reme tepkisinin ardindan in vivo olarak gergeklesebilir (57).
Aerobik egzersiz veya soguk maruziyet altinda FNDC5/iri-
sin’in artan ekspresyonu, beyaz adipoz dokuda termojenik
genlerin ekspresyonunu artirarak bu dokunun “kahveren-
gilesmesine” neden olur. Bu genler arasinda Prdm16, Dio2,
cidea, Cox-7a, PGC-1a ve UCP-1 bulunur. Bu mekanizma,
viicutta enerji harcamay artirarak metabolizmanin giiclen-

dirilmesine ve dolayisiyla obezite ve diger metabolik hasta-
liklarin 6nlenmesine yardimci olabilir. Aktive edilmis bej
adipoz dokusu, obezite ve tip 2 diyabetes mellitusu iyilesti-
ren fazla enerji substratlarini (yag asidi veya glukoz) emerek
enerjiyi 1s1 seklinde yayar. Ayrica, diyetle indiiklenen obez
farelere 14 giin boyunca rekombinant irisin (r-irisin; 0,5
mg/g/glin) enjeksiyonu, termojenik genlerin ekspresyonu-
nu ve deri alt1 beyaz adipoz dokunun kahverengilesmesini
aktive ederek viicut agirligini azaltmis ve glukoz metaboliz-
masini iyilestirmistir (10). Sonug olarak irisin hormonunun,
mevcut veriler celiskili olsa da, bej adipozit progenitor hiic-
relerin (APC) ¢ogalmasini, farklilagmasini ve olgun beyaz
yagin kahverengilesmesini tesvik edebilecegi belirtilmistir
(10).

Irisin Hormonu ve Saglik

[skelet kas1 insan viicudundaki en biiyiik organdir. Egzersiz
sirasinda veya hemen sonrasinda miyositler, basta kemo-
kinler ve sitokinler olmak tizere miyokin adi verilen mole-
kiiller salgilar. Miyokinler endokrin, parakrin veya otokrin
sinyal yollar1 araciligiyla karaciger, kemik, beyin veya adi-
poz doku gibi gesitli doku ve organlarda birgok metabolik
stireci diizenler. Baglica miyokinler arasinda, interlokin 6
(IL-6), monosit kemotaktik protein 1, insiilin benzeri bii-
yiime faktorii-1 (IGF-1) ve miyostatin bulunur (58). Irisin
hormonunun bir¢ok gorevi bulunsa da en 6nemli 6zelligi
beyaz adipoz dokuyu kahverengi adipoz dokuya doniis-
tiirmesidir. Irisin hormonu Bostrém ve ark.nin yaptigi ca-
lismada hem in vivo kogullarda hem de kiltiir ortaminda
beyaz adipoz dokusunu kahverengilestirmis ve kahverengi
adipoz dokuya dontigimi indiiklemistir (13). Ancak sa-
sirtic1 bir sekilde, FNDC5 uygulamasinin kahverengi yag
hiicrelerinde herhangi bir etki uyandirmadig: belirtilmistir.
Bu veriler 15181nda, egzersiz ile adipoz doku arasindaki ile-
tisimde irisinin 6nemli bir baglant1 yolu oldugu diisiiniil-
mektedir (1). Bir meta-analiz ¢aligmasinda, bariyatrik cer-
rahi alacak hastalarda, pre-op ve post-op donemlerde iri-
sin konsantrasyonunda istatistiksel olarak anlaml bir fark
bulunmamigtir. Bu analiz sonucuna gore irisinin plazma
seviyelerinin bariyatrik cerrahi operasyonundan etkilenme-
digi belirtilmistir. Bariyatrik cerrahi sonras: viicut adipoz
dokusu ve yagsiz viicut kiitlesindeki azalma ve FNDC5’in
ekspresyonunun azalmasi nedeniyle, irisin hormonunun
artig gosteremedigi belirtilmistir. Egzersizin irisin hormo-
nunu tetiklemesi sebebiyle, bariyatrik cerrahi sonrasi aktif
bir yagamin benimsenmesinin irisin hormonunun salinimi
i¢in 6nemli oldugu belirtilmektedir (59). Ayrica irisin hor-
monu, makrofajlarda inflamasyonu ve apoptozu tetikleyen
lipopolisakkaritleri inhibe edici potansiyel bir etki yapmak-
tadur. Irisinin makrofajla iliskili inflamatuar hastaliklar1 in-
hibe etmesi nedeniyle anti-inflamatuar bir etkisinin oldugu
da belirtilmektedir (60).
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Pankreas caligmalarindan elde edilen veriler, pankreatitin
irisin konsantrasyonunda énemli 6l¢iide azaltici bir etkiye
yol agtigin1 ve ektojenik irisin takviyesinin pankreatit tize-
rinde faydal: etkilere neden oldugunu gostermistir (61,62).
Benzer sekilde irisinin, pankreas tiimor hiicrelerinin pro-
liferasyonunu inhibe edebilecegi gosterilmistir. Ancak,
pankreas timor hiicreleri Gizerindeki inhibitor etkinin ak-
sine irisinin, mide tiimorlerinde kansere bagli kaseksiye yol
acabilecegi bildirilmistir. Irisin seviyelerindeki degisiklik-
ler cesitli karaciger hastaliklar1 arasinda farklilik gosterme
egiliminde olsa da, ¢ogu caligma eksojen irisinin apoptoz,
inflamasyon, hepatik glukoz/lipid metabolizmas: bozukluk-
larini inhibe edebildigini ve daha sonra karaciger hasarinin
iyilesmesini destekledigini gostermistir (62,63). Diyabetik
bireylerde irisin seviyelerine iliskin sonuglar ¢eligkili olsa da,
caligmalar siirekli olarak irisinin diyabet gelisimini onleye-
bilecegini bildirmistir (62,64,65).

Kolorektal kanser ve saglikli goniillillerde irisin diizeylerini
karsilastiran bir baska calismada kolorektal kanserli birey-
lerde serum irisin diizeyi daha diisitk bulunmustur. Bu so-
nuglara dayanarak, irisin hormonu i¢in, kolorektal kanserin
tanisi, tedavisi, takibi ve prognozunu belirleyen bir biyobe-
lirteg olarak aragtirma yapilmasi gerektigi, 6zellikle erken
evre kolerektal kanserde irisinin terapétik etkinliginin aras-
tirllmast gerektigi belirtilmistir (66). Baska bir calismada,
subkutan irisin uygulamasinin paroksetin kaynakl tiroid
hormon seviyesi degisiklikleri tizerindeki etkileri incelen-
mistir. Paroksetin kullanimi sonucunda serum seviyesi dii-
sen tiroid hormonlarinin irisin uygulandiginda eski haline
dénebildigi gosterilmistir. Irisinin, yaygin olarak kullanilan
selektif serotonin geri alim inhibitdrii olan paroksetinin ne-
den oldugu tiroid hormonlar1 tizerindeki etkilerini ortaya
¢ikarmak buyiik klinik 6neme sahiptir (67). Park ve ark.,
saglikli yeme indeksi ve Akdeniz diyetine gore irisin dii-
zeylerini incelemis ve irisin diizeyinin, diyetin enerji icerigi,
makro besin 6gesi miktar1 ve diyet kalitesi ile iligkili olma-
digin1 belirtmistir (68).

SONUC ve ONERILER

Kas, uzun yillardir irisinin temel kaynag: olarak olarak ka-
bul edilmektedir. Irisinin sekresyonu ise fiziksel aktivite
ile iliskilendirilmektedir. Irisin, fiziksel aktiviteyi meydana
getiren kas tarafindan iretilen bir molekiildir. Bu miyo-
kin, inflamasyonun hafifletilmesinde, apoptozun engellen-
mesinde, mitokondriyal biitiinliigiin korunmasinda, hiicre
hasariyla baglantili olan oksidatif stresin azaltilmasinda,
noronlar iizerinde sitoprotektif etkilerde, beyaz adipoz do-
kunun kahverengi adipoz dokuya déniisiimiinde, agirlik
homeostazinin saglanmasinda 6nemli bir rol oynar.
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Irisinin farkli metabolik belirteglerle iliskili oldugu gosteril-
mistir. Giiniimiizde, irisin hormonunun diyabetes mellitus,
metabolik sendrom, obezite, kanser, bobrek hastaliklar,
karaciger hastaliklari, néronal sistem hastaliklar1 gibi hasta-
liklarda olas1 bir hedef olarak hangi etkiye sahip olabilecegi
acik degildir. Benzer sekilde irisin i¢in reseptor sistemi ve
sinyalizasyon, irisinin etki edebilecegi metabolik yolaklar,
irisinin FNDC5’ten aktif olarak mi ayrildig1 yoksa sadece
iskelet kasi hasarindan sonra salinan bir protein mi oldu-
gu, irisinin saglikta ve hastaliklarda rolii ve diizeyleri, irisin
direnci ve tolerans: kavramlari, viicut agirligi kontroliinde
irisinin net rolii, irisin ve egzersiz iliskisi gibi hususlarda
literatiirdeki ¢aligmalar kisithidir. Bu sebeple irisin ve rol-
lerine iligkin ¢ok fazla sayida incelemelerin yapilmas: gerek-
mektedir.

Sinirhiliklar

[risin hormonunun, giiniimiizde gesitli doku ve organlar-
daki etkileri, islevleri ve diizeyleri heniiz net degildir. Irisin
hormonunun dokulardaki reseptorleri ve irisin hormonu-
nun gesitli sistemler tizerinde etkisi detayli bir sekilde in-
celenmelidir. Bu caligmada, irisin hormonunun 6zellikle
enerji homeostazi ve obezite lizerine etkilerini arastiran ma-
kaleler incelenmigtir. Makalede yalnizca Ingilizce ve Tiirkge
kaynaklardan yararlanilmistir.
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