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Degerli Okuyucularimiz,

Diyabet Hemsireligi Dernedi’nin bilimsel yayin organi olan Turkish Journal of Diabetes
Nursing (TJDN), yilda iki kez Tiirkce ve Ingilizce dillerinde, elektronik ortamda ve agik
erisimli olarak yayimlanmaktadir. Dergimiz; 2021 yilindan itibaren DRJI (The Directory of
Research Journal Indexing), Research Bible, Scilit, ASOS Index, ROAD, TURK MEDLINE,
Tiirkive Atf Dizini ve 2022 yilindan itibaren Index Copernicus veri tabanlarinda
dizinlenmektedir. Makale basvurulari, https://tidn.org/ adresinde yer alan g¢evrim i¢i sistem
tizerinden kabul edilmektedir.

Bu yil gerceklestirilen 28. Ulusal Diyabet Hemsireligi Sempozyumu’nda da diyabet
bakiminin giincel ve gelecedge doénlik basliklari ¢ok ybnli olarak ele alinmistir. “Diyabet
Egitiminde Dijital Déniistim” panelinde yapay zeké& destekli hasta egitimi, oyunlastiriimis
egitim modelleri, dijital 6z ybnetim programlari ve mobil saglik uygulamalari tartigiimig;
diyabet egitiminde teknolojinin sundugu olanaklar ve hemgirelik uygulamalarina yansimalari
degerlendirilmigtir. “is Yerinde Diyabet: Riskler ve Koruyucu Yaklagimlar® panelinde ise
diyabetli bireylerin ¢alisma yasaminda karsilastiklari sorunlar, diyabet dostu ig yeri yaklagimi
ve koruyucu uygulamalar giindeme alinmistir.

Sempozyum programinda ayrica diyabet teknolojilerinde  bireysellegtiriimis  klinik
uygulamalar, CGM raporlarinin ve insdlin pompasi verilerinin yorumlanmasi, diyabetik
ayakta glincel yaklagimlar, obezite tedavisinde GLP-1 analoglari ve yeni ilaglar ile geriatrik
vakalarda diyabet ybnetimi gibi alanin énemli bagliklari ele alinmigtir. Bu igerikler, diyabet
hemgireliginin klinik bakim, egitim, teknoloji kullanimi, etik sorumluluk, komplikasyon
ybnetimi ve yasam boyu bakim siireglerinde ne kadar genis ve etkili bir rol lstlendigini bir
kez daha gostermisgtir.

TUJDN’nin bu sayisinda yer alan arastirma makaleleri de diyabet hemsireliginin bu ¢ok
boyutlu yapisini yansitmaktadir. Sayimizda iki Olgek gecerlik ve glivenirlik c¢alismasi,
diyabetli bireylerde tamamlayici ve alternatif tip kullanimi ile 6z bakimi ele alan bir saha
aragtirmasi, Tip 1 diyabet konusunda akran egitiminin etkinligini degerlendiren bir egitim
calismasi ve diyabet alanindaki bilimsel (retimi gériiniir kilan iki bibliyometrik arastirma yer
almaktadir.

Bu sayinin, diyabet hemsgireligi alaninda c¢alisan aragtirmacilara, klinisyen hemgirelere,
egitimcilere ve politika yapicilara katki saglamasini diliyoruz. Dergimize bilimsel
calismalariyla katki sunan tim yazarlarimiza, degerlendirme slireglerinde emek veren
hakemlerimize, yayin kurulu ve danigsma kurulu lyelerimize tesekkiir ederiz.

Gelecek sayilarimizda da diyabet hemsgireligi alaninin gelisimine hizmet eden &6zgiin
aragtirmalar, glincel derlemeler ve klinik uygulama 6rnekleriyle sizlerle yeniden bulusmayi
dileriz.

Saygilarimizla,

Prof. Dr. Nermin OLGUN

Diyabet Hemgireligi Dernegi Baskani

Hasan Kalyoncu Universitesi Saglik Bilimleri Fakiiltesi Hemsgirelik Bélimdi
I¢ Hastaliklar1 Hemsireligi Anabilim Dali, GAZIANTEP
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Yazarlara Bilgi

Amac ve Kapsam

Turk Diyabet Hemsireligi Dergisi (Turkish Journal of Diabetes
Nursing, TIDN), Diyabet Hemsireligi Dernegi'nin bilimsel resmi yayin
organidir. TJDN diyabet basta olmak Uizere obezite, hipertansiyon,
metabolik hastaliklar ile ilgili bilimsel makalelerin yayinlanmasi icin
elektronik ortamda acik erisimli ve hakemli bir akademik dergidir.
TIDN yilda iki kez yayinlanir ve yayinlanan yazilardan, yazarlardan
veya okuyuculardan ucret etmez.

herhangi  bir talep

Yayin dili Turkge ve ingilizce'dir.
Yazim Kurallari
Yazilar ingilizce ya da Tiirkce yazilmalidir. Tiirkce yazilan
calismalar icin kelimelerin yaziminda “Turk Dil Kurumu

Sozliikleri  (https://www.sozluk.gov.tr)” ingilizce yazilan
calismalar icin kelimelerin yaziminda “Oxford English Dictionary
(https://www.oed.com)” referans alinmalidir. ingilizce yazilan
calismalara yayin 6nceligi saglanacaktir.
ingilizce 6zetlerde objectives, methods, results, conclusion
bolumlerine yer verilmelidir.

+  Anahtar sozciikler en az 3 ve en fazla 5 sozciik olarak
belirtilmelidir. Tirkce anahtar kelimeler “Tiirkiye Bilim
Terimleri’ne uygun olmalidir. ingilizce anahtar kelimeler Index
Medicus Medical Subject Headings (MeSH) standartlarina
uygun olmalidir.

. Metin ierisinde gegen birimlerin sembolleri Uluslararasi

(SI)’ne

. (), “"ve /isareti kullanilan yerlerde climle/kelime dncesi ve

Birimler Sistemi gore verilmelidir.
sonrasi bosluk birakilmadan yazilmalidr.
. Metin

kullaniimamalidir.

icinde maddelendirmelerde sayr ya da harf

«  Cesitli istatistikler; drnegin, varyans analizi degerleri (F, t, z),
korelasyon (R, r) ve diger istatistiksel gostergeler rapor edilirken
italik gosterilmelidir.
ilaclarin jenerik adlari kullaniimalidir. Ticari isim
kullaniimamalidir.

o Bagslikta veya ézet béliimiinde kisaltma kullanilmamalidir.
Kisaltmalar, ilgili kelimelerin metin icinde ilk kullanildigi yerde
yapilimalidir.

« Ozet bolimiinde kaynak belirtiimemelidir.

o Tablo bagliklari tablonun iizerinde verilmeli ve kelimelerin
ilk harfi biiyiik olmaldir (Orn: Tablo 1: Diyabetli Bireylerin
Ozellikleri) .

«  Sekil/grafik bashklar sekil/grafiklerin altinda verilmeli, italik
yazilmali ve kelimelerin ilk harfi kiiciik olmalidir (Orn: Sekil 1:
Miller'in

klinik degerlendirme icin ustalik piramidi).

. Tim makaleler yazi cesitleri bdlimiinde belirtilen sekilde
hazirlanmali ve asagidaki tabloda gdsterilen kelime sinirini
asmamalidir.

Bu sinirflamada ézet, kaynaklar, tablo, sekil, grafik ve tesekkiir

boliimleri yer almaz.
Makale Tipi Kelime Sinin
o Orjinal Arastirma 5000
e Derleme 5000
o Editdre Mektup 500
e Olgu sunumu 3000

Yayinin Hazirlanmasi

Turk Diyabet Hemsireligi Dergisi'nin yazim kurallari Amerikan
Psikoloji Dernegi (APA) yazim kurallari temel alinarak belirlenmistir.
(http://www.apastyle.org)

Word
programinda, A4 kagidi boyutlarinda, sayfanin her yanindan 2,5 cm
bosluk kalacak sekilde, Times New Roman yaz karakterinde,

Dergide  yayimlanmasi  istenen  metin Microsoft

12 punto ve 2 satir araligi ile “doc” veya “docx” dosya
formati ile yazilmalidir. Sayfa numaralari her sayfanin sag alt
kogsesine yerlestirilmelidir. Paragraf
Turk Diyabet
asagidaki basliklar kapsamasi gerekmektedir.

girintisi  yapilmamalidir.

Hemsireligi Dergisi'ne gonderilecek makaleler

«  Kapak (Baslik) Sayfasi

o Ozet

«  Anahtar Kelimeler
«  Girig

+  Yontem*

«  Bulgular*

«  Tartisma*

«  Sonug

«  Etik Kurul Onayi

«  Cikar Catismasi

«  Finansal Destek

«  Yazarlarin Makaleye Katki Beyani
«  Tesekklr**

«  Kaynaklar

* Yazi turline gore yer verilir.

** Bu bolim gerekli oldugu durumda kullaniimalidir.
Makale gonderiminde, makale yazarlar icin “Open
Researcher and Contributor Identifier-ORCID ID" alani
zorunludur.


https://www.sozluk.gov.tr
https://www.oed.com
http://www.apastyle.org

Kapak (Baslik) Sayfasi
«  Tirkce ve ingilizce makalenin ana bashgi ve kisa basliklar
yazilmali (kelimelerin ilk harfleri biiyiik olmali, makalenin
kisa bashg: 6 kelimeyi ge¢cmemelidir)
«  Yazar Bilgisi: Tum yazarlarin ad-soyadlari, akademik tinvanlari,
ORCID

«  Sorumlu yazarin kim oldugu ve iletisimden bilgileri (adres,

calistiklari ~ kurum  ve  adresleri, numaralari,
telefon ve e-mail) belirtilmelidir.

«  Cikar catismasi olup olmadigr belirtilmelidir.

«  Daha 6nce herhangi bir kongre ya da sempozyumda sunulmus,
herhangi bir kurumdan fon destegi alinarak yapilmis ya da tez
calismasindan dretilmis ise bu durum yazar bilgilerinin altinda

belirtilmelidir.

Arastirma Makaleleri

Prospektif, retrospektif ve her tlrli deneysel ve tanimlayici
calismalardir. Arastirma makalesi oOzet, giris, amag, ydntem,
bulgular, tartisma ve sonu¢ bolimlerinden  olusur.
Ozet

Ortalama 200-250 kelime olmali; amag, yéntem, bulgular ve

sonuc béliimlerinden olusmali ve Tiirkce ve ingilizce olarak

hazirlanmalidir.

Anahtar Kelimeler

1. Enaz3, enfazla 5 kelimeden olusacak sekilde, Tlirkce ve
ingilizce yazilmalidir.
Kelimeler birbirlerinden noktali virgll () ile ayriimalidir.
ingilizce anahtar kelimeler “Medical Subject Headings
(MESH)"e uygun olarak verilmelidir. Anahtar kelime se¢imi
icin, izleyen baglanti tiklanarak acilan sayfada, ilgili konuya ait
uygun kelime girilerek anahtar kelimelere ulasilabilir (http://
www.nlm.nih.gov/mesh/MBrowser.html).

4,  Tirkce anahtar kelimeler “TR Dizin Anahtar Terimler Listesi”
ve “Turkiye Bilim Terimleri (TBT)"ne uygun olarak verilmelidir
(http://www.bilimterimleri.com).

Girig

Bu bélimde makalenin amaci ve dayandidi bilimsel diistiinceler
acik olarak ifade edilmeli; ortaya konan sorun hemsirelikle
iliskilendirilmeli; ortaya konan sorunla ilgili bilgi agig
belirtilmelidir.

Amag
Arastirmanin amaci ve hipotezi ya da arastirma sorulari yazilmalidir.

Yontem
Bu bdllimde, arastirmanin tird, yapildigi yer, drneklemi, veri

toplama araclari, 6n uygulama (varsa) ve uygulamanin nasil ve
ne zaman yapildigy, etik yonu ve verilerin toplanmasi, verilerin
degerlendirilmesi, arastirmanin sinirliliklari yer almalidir.

Bulgular
Bulgular, arastirma sorularina yanit verecek sekilde ve sistematik
bicimde sunulmalidir.

Tartisma

Tartisma, arastirma sorularina yanit verecek sekilde ve sistematik
bicimde sunulmalidir. (Niteliksel ¢alismalarda bulgular ve tartisma
bolim birlikte verilir).

Sonug ve Oneriler
Bu boliimde konunun dnemi vurgulanmali; arastirma sonuglarinin
hemsirelik uygulamalarina katkisi ile birlikte oneriler verilmelidir.

Derleme Makaleler

Uluslararasi ve ulusal kaynaklardan yararlanarak, konu ile ilgili

temel tartismalarin ortaya koyuldugu ve yazarlarin tartismalar

ile ilgili gorlslerini belirttigi makale tiridir. Dogrudan ya da

davet edilen vyazarlar tarafindan hazirlanir. Derleme makale

giris, yazar(lar) tarafindan belirlenen alt basliklar ve sonug
boltimlerinden olusur.
Derleme makalede giris ve sonug boltimi disindaki alt basliklar
yazar(lar) tarafindan olusturulur.
Ozet bélimsiiz olarak, 200-250 kelimeden olusmali, Tiirkce ve
ingilizce olarak hazirlanmali ve en az 3, en fazla 5 kelimeden
olusan anahtar sozclik icermelidir.

. Giris boliminde makalenin amaci ve dayandigi bilimsel
dislinceler agik olarak ifade edilmeli; ortaya konan sorun
diinyadaki ve Tiirkiye'deki hemsirelik ile iliskilendirilmelidir.
Metin icinde yer alan alt bagshklar makalenin amaci ve
kapsamini karsilayacak sekilde diizenlenmeli; dinyada ve
Turkiye'de hemsirelik alaninda yapilanlar ve yapilabilecekler
yazar(lar)in gorlslerini de icerecek bicimde irdelenmelidir.

Sistematik Derleme

Sistematik derleme, meta-analiz yaklasiminda oldugu gibi ilgili
bilim dallarina ve &zellikle uygulama alanina en iyi kanit saglayan,
bir cesit ikincil (sekonder) arastirma calismasidir. Bir derleme
makalenin sistematik olarak tanimlanabilmesi icin derlemeye
alinacak calismalarin belirlenmesi, secilmesi, calisma verilerinin
JTDN'ye
gonderilecek olan sistematik derleme calismalarinin da arastirma

sentezlenmesi  slreglerinin izlenmesi  gerekmektedir.

makalelerine benzer basliklarla ele alinarak hazirlanmasi ve sisteme
yuklenmesi gerekmektedir.


http://www.nlm.nih.gov/mesh/MBrowser.html
http://www.bilimterimleri.com

Olgu Sunumlari

Olgu sunumu, derginin kapsamina giren konularda 6zgiin olgulari/

vakalari rapor edecek sekilde ele alinmalidir.

. Bu yazlar; Kapak, Ozet (arastirma makalesinde belirtilen
basliklara yer vermeksizin en az 200- en fazla 250) ve Anahtar
Sozciikler (Tiirkce ve ingilizce, en az 3- en fazla 5 kelime), Giris,
Olgu Sunumu, Tartisma ve Sonug, Kaynaklar bolimlerinden
olusmak tizere 3000 sézcligi gegmemelidir.

. Giris  boliminde  konunun saglik ve  hemsirelik

uygulamalarindaki yeri ve &nemine deginilmelidir. Burada,

olguya ait gerekli tlim ayrintilar, sorunu ortaya koyacak ve
okuyucunun distinmesini saglayacak sekilde ele alinmali ve
etik

. Olguya iliskin gerektiginde tablo ve aciklayici bilgilere yer

olgu  sunumunun yoni  aciklanmig  olmalidir.
verilmelidir.

. Tartisma bollimiinde, olguda verilen sorulara tam olarak
yanit aranmis olmali, sonu¢ ve oOneriler bolimiinde olguya
iliskin Ozellikle uygulamaya katki saglayacak cikarimlarda
bulunulmalidir.

«  Olgu sunumu boliimiinde, olguya ait gerekli tim detaylar en
az 3-4 sorunu ortaya koyacak ve okuyucunun distinmesini
saglayacak sekilde verilmeli ve olgu sunumunun etik yoni
aciklanmis olmalidir.

. Yeterli sayida fotograflarla ve gsemalarla desteklenmis

olmahdir.

Editoryel Yorum
Yayinlanan orijinal aragtirma makaleleri ile ilgili, arastirmanin
yazarlan konunun tarafindan

disindaki 0 uzmani

degerlendirilmesidir. Konu ile ilgili makalenin sonunda yayinlanir.

Editore Mektup

Son bir yil icinde dergide yayinlanmis makalelere yanit olarak
gonderilir. Yazi hakkinda okuyucularin farkl goris, deneyim
ve sorularini icerir. 500 kelimeyi, 5 kaynag ve 2 yazar ismini
ge¢cmemelidir.

Yazar Katkisi
Yazar/yazarlarin makaleye sagladiklar katki "COPYRIGHT TRANSFER
AND AUTHOR CONTRIBUTION FORM"nda belirtilmelidir.
“Katki ilgili

Bolim

doldururken Tard”  kismina numara/numaralar

yazilmalidir.

Tesekkiir

Yazinin sonunda kaynaklardan dnce yer verilmelidir. Bu bolimde,
calismaya kisisel, teknik ve materyal yardimi gibi nedenlerle katki
saglayanlara yonelik tesekkir ifadelerine yer verilmektedir.

Kaynaklar

Turk Diyabet Hemsireligi Dergisi'nin yazim kurallari Amerikan
Psikoloji Dernegi (APA) yazim kurallar temel alinarak belirlenmistir.
(http://www.apastyle.org)

Kaynaklar dergi yazim kurallarina uygun olarak verilmelidir.
Dogrulugundan yazarlar sorumludur. Birden fazla kaynak arka

"

arkaya metin icinde gosterilecedi zaman aralarinda “ ; ” olmali
ve yillara gore artarak siralanmalidir (Olgun, 2007; Gedik, 2008;
Celik, 2010). Ayni yazarin ayni yil yayinlanmis iki farkli eserinden
yararlanilmigsa ilgili kaynak metin icinde (Olgun, 2010a; 2010b)
seklinde verilmelidir. Kullanilan tiim kaynaklar metin sonunda ayn
bir boliim halinde, alfabetik olarak yazar soyadlarina gore, ift
satir aralikh olacak sekilde siralanmalidir
Kaynaklarin makalede kullanilmasi ve gdsteriimesinde uygun
programlarin kullaniimasi onerilmektedir.
Metin Icinde Yazar veya Yazarlara Yapilan Atif
Tek yazar
e Olgun (1982)'a gore
e (Olgun, 1982)
iki yazarli
e Olgun ve Celik (2020)'e gore (...)
e (Olgun ve Celik, 2020)
Ug ile bes yazar arasi
o ilk sefer atif yaparken tiim yazarlarin adi listelenir;
(Kernis, Cornell, Sun, Berry, ve Harlow, 2020)
o Sonraki atiflarda ise sadece ilk yazarin adi belirtilip
“vd! ifadesi kullanilir
(Kernis vd., 2020)
Alti ve daha fazla yazarli metinlerde, sadece ilk yazarin adi
kullanihp sonrasinda “vd.” ifadesi kullanilir:
o Harris vd. (2021) ifade ettigi izere (...)
e Harris vd. (2021)'ne gore (...)
e (Harris vd., 2021)
Yazar bir organizasyon veya hiikiimet kurumu ise, ilk atifta
oldugu gibi atif yaplir; eger cok bilinen bir kurum ise, sonraki
kullanimlarda kisaltmasi tercih edilir:
o Amerikan Diyabet Dernegi'ne (2020) gére.
o ilk atif: (Mothers Against Drunk Driving [MADD], 2020)
e ikinci atif: (MADD, 2020)
Ayni parantezde birden fazla esere atifta bulunuldugunda,
bunlar harf sirasina gore dizilmeli ve iki eser noktali virgiil ile
ayrilmahdir:
o (Akar, H.2010; Caliskan, 2008; Dinger ve Kolasin, 2009;
Engin-Demir, 2009; Tung, 2007)
Ayni soyisme sahip yazarlarda, karigikhgi onlemek icin ismin ilk
harfi de kullanilir:

e (E.Johnson, 2001; L. Johnson, 1998)


http://www.apastyle.org

Ayni yazarin ayni yil yayimlanan iki veya daha fazla eserine atif
yapiliyorsa; yildan sonra (a, b, c) harfleri kullanilir:

e Berndt (1981a)'in ¢alismasina gore (...)

Kisisel iletisim vasitasiyla ulasilan miilakatlar, mektuplar,
e-maillerde, kisisel iletisim kurulan kisinin adi ve gdriismenin
tarihi belirtilmelidir. Ancak, kisisel iletisim yoluyla elde edilmis
veriler kaynakgaya eklenmemelidir:

o (N.Olgun, kisisel iletisim, 25 Mart 2012)

e Olgun kiresellesme ve diyabet (...) (Kisisel iletisim, 25 Mart

2012)

Metin Sonunda Kaynak Gosterme

Temel ilkeler

Kaynaklar boliminde kaynaklarin siralanmasi yazar soyadlarina

gore alfabetik olarak yapiimalidir.

Tek yazar

e Berndt, T. J. (2002). Friendship quality and social development.
Current Directions in Psychological Science, 11, 7-10.

iki yazar

e Wegener, D. T. ve Petty, R. E. (1994). Mood management across

affective states: The hedonic contingency hypothesis. Journal of

Personality and Social Psychology, 66, 1034- 1048.

Ug ile yedi yazar arasi

e Kernis, M. H., Cornell, D. P, Sun, C. R,, Berry, A., Harlow, T. ve Bach,
J.S.(1993). There's more to self-esteem than whether it is high
or low: The importance of stability of self-esteem. Journal of
Personality and Social Psychology, 65, 1190-1204.

Yedi yazardan fazla ise; ilk alti yazarin adi listelendikten sonra

lic nokta koyup son yazarin adi eklenir. Yedi isimden fazlasi yer

almamahidir

e Miller, F. H., Choi, M. J,, Angeli, L. L, Harland, A. A., Stamos, J. A,
Thomas, S.T,, ... Rubin, L. H. (2009). Web site usability for the blind
and low-vision user. Technical Communication, 57, 323-335.

Organizasyonun yazar oldugu durumlarda

e American Diabetes Association. (2021).

Yazar bilinmiyorsa

e  Merriam-Webster's collegiate dictionary (10. bs.). (1993).
Springfield, MA: Merriam- Webster.

Ayni yazarin iki ve daha fazla calismasi kullanilmigsa; kaynaklar

tarih sirasina gore dizilmelidir

e Berndt, T.J. (1981).

e Berndt, T.J. (1999).

Eger yazar bir calismada tek yazar ve baska calismada ortak

yazar ise, dnce tek yazarli olan ¢aligsma listelenmelidir

e Berndt, T. J. (1999). Friends' influence on students' adjustment to
school. Educational Psychologist, 34, 15-28.

e Berndt, T. J. ve Keefe, K. (1995). Friends' influence on adolescents'
adjustment to school. Child Development, 66, 1312-1329.

Eger bir yazarin farkh yazarla yayimladigi eserler varsa, siralama

alfabetik olarak ikinci veya sonraki isme bagh olarak yapilir

e Wegener, D.T.Kerr, N. L, Fleming, M. A, ve Petty, R. E. (2000).
Flexible corrections of juror judgments: Implications for jury
instructions. Psychology, Public Policy, and Law, 6, 629-654.

o Wegener, D. T, Petty, R. E. ve Klein, D. J. (1994). Effects of mood on
high elaboration attitude change: The mediating role of likelihood
judgments. European Journal of Social Psychology, 24, 25-43.

Bir yazarin ayni yil yayimlanmis iki veya daha fazla calismasi

varsa, (a, b, ¢) gibi harfler kullanilir

e Berndt, T. J. (1981a). Age changes and changes over time in

prosocial intentions and behavior between friends.
Developmental Psychology, 17, 408-416.

e Berndt, T. J. (1981b). Effects of friendship on prosocial intentions
and behavior. Child Development, 52, 636-643.

Girig, 6ns6z ve sonsozlere, bir kitap boliimii gibi atif yapilir

e Kumar, R.ve Hill, D.(2009). Introduction, : Neoliberal Capitalism
and Educaiton. D. Hill ve R. Kumar (Der.). Global Neoliberalism
and Education and its Consequences icinde (ss. 1-11). New York:
Routledge.

Kaynak bir dergiden alinmis ise

e Yazar soyadi ve adinin ilk harfi, basim tarihi, makalenin
basligl, derginin tam adi, cilt ve saysl, ilk ve son sayfa numaralari
yazilmalidir.

e Ornegin, Gotzsche, P. (2000) Why we need a broad perspective
on meta-analysis, BMJ 321,585-586.

Kurum adi veya yazar belli olan kitabin kaynak gosterilmesi

e Kurum adi, ya da yazarin soyadi, adinin bas harfi, basim yili,
makale bashg, varsa makalenin alt baghd, kitabin birden fazla
baskisi varsa baski sayisi, yayimlandigi yer, yayinevi mutlaka yer
almalidir.

e Ornegin; Whitehead, A.(1998). Science and the modern world.
Free Pres, New York.

Editorlii bir kitabin bir bdliimiinden alinti yapilmis ise

e Editor ve yazarin ayrintili bilgisi basim yeri verilmeli ve kaginci
basim oldugu belirtilmelidir. Tlirkge kaynaklarda ayni sekilde
editord (Ed) ile kisaltarak belirtmeniz gerekmektedir.

e Ornegin, Olgun, N. (2002) Hipoglisemi ve hiperglisemi. S.Erdogan
(Ed.), Diyabet hemsireligi temel bilgiler. istanbul: Yiice reklam/
yayim/dagitim A.S.

Ceviri kitap ise

e Freud, S. (1970) An outline of psychoanalysis (J. Strachey, Trans.).
New York: Norton. (Original work published 1940).

Internet ortamindan bir kitap ise

e Beers, M. H., Berkow, R. (1999). Mood disorders. In The Merck
manual of diagnosis and therapy (17th ed,, sec. 15, chap. 189).
Retrieve January17,2003,from http://www.merck.com/pubs/
mmanual/ section15/chapter189/189a.htm


http://www.merck.com/pubs/

Tezler

e Cil Akinc, A. (2008). KOAH'li hastalara uygulanan pulmoner
rehabilitasyonun fiziksel ve psikolojik parametrelere etkisi.
Yayimlanmamis doktora tezi, Marmara Universitesi Saglik Bilimleri
Enstitisi, istanbul,

Elektronik ortamda elde edilen bir tez ozeti ise:

e Embar- Seddon, A. R. (2000). Perceptions of violence in the
emergency department. [Abstract]. Dissertation Abstracts
International, 61 (02), 776A. Retrieved August 23,2001, from
http://wwwlib.umi. com/dissertations/fullcit

Bildiri sunumu:

e Olgun, N., Kocak Kaymaz, D. (Agustos 2006) To be acquired of
foot caring skill to the type 2 diabetic patients. FEND 11th Annual
Conference, Kopenhag.

Kongre kitabinda yayimlanan bildiri:

e Olgun, N.(2007) Diyabette vaka yonetimi. 9. Ulusal ic Hastaliklar

Kongresi Kongre Kitabi. 5-9 Eylul 2007, Antalya, 328-29.

Elektronik ortamda kullanilan kaynak bir iiniversite ya da web

sayfasindan alindi ise:

e Chou, L., McClintock, R., Moretti, F, Nix, D. H. (1993). Technology
and education: New wine in new bottles: Choosing pasts and
imagining educational futures. Retrieved August 24, 2000, from
Columbia University, Institute for Learning TechnologiesWebsite:
http://www.ilt.columbia.edu/ publications/papers/newwine1.
html.
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Tablolar, Grafikler Ve Sekille

Kaynaklar boliminden sonra, her bir tablo, grafik, sekil ayn
bir sayfada yer almalidir. Her bir tablo, grafik, sekil bir sayfaya
sigdiriimali, gerekirse yazi araligi ve karakteri kiiclltiilmelidir. Tablo
bashklan koyu ve kiigiik harfler ile iiste, grafik ve sekillerin
baghklan ise alta yazilmalidir.
Tablo icinde kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin
altindaki agiklamada belirtilmelidir.

Yazarlar icin Gonderi Kontrol Listes
Makalenizi Turk Diyabet Hemsireligi Dergisi'ne gdndermeden dnce
[itfen bu bolimdeki maddelerle karsilastirarak eksik olmadigindan
emin olunuz.
Kapak (Baslik) Sayfasi
«  Etik Kurul Karari
Yayin Hakki Devir ve Yazar Katki Formu
«  Makalenin Metni (Tiim sekil, resim ve tablolar metnin sonunda
yer almalidir)

Revizyon ve Yayina Hazirlik

Yazarlar makalelerinin revizyon dosyalarini gdnderirken, ana
metin Uzerinde yaptiklarn degisiklikleri isaretlemelidir. Degisiklik
yapilmis makaleler karar mektubunu takip eden bir ay icerisinde
dergiye gonderilmelidir. Belirtilen sire icerisinde gdénderilmeyen
diizenlemelerin revizyon secenegi iptal olabilir. Yazar(lar)in revizyon
icin ek sureye ihtiya¢c duymalari durumunda uzatma taleplerini bir
ayllk sure sona ermeden dergiye iletmeleri gerekmektedir.
Degerlendirmeler sonucunda yayina kabul edilen makaleler intihal,
dil bilgisi, noktalama ve bicim agisindan kontrol edilir. Kabul edilen
makalelerin mizanpaj ve dizgisinin yapilarak baskiya hazir PDF
dosyalari sorumlu yazarlara iletilir ve yayin onaylarinin dergiye
iletilmesi istenir. Son olarak DOI numarasinin verilerek yayinlanma
asamasina geger.
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Ozet

Néropati Hasta Yorumu Olgegi'nin Tiirkce Gegerlilik ve Giivenirligi

Amag: Bu calisma Néropati Hasta Yorumu Olcegi (NHYO)'nin Tiirkce formunun gecerlilik ve giivenirliginin ince-
lenmesi amaciyla metodolojik tipte gerceklestirilmistir.

Gerecg ve Yontem: Bu arastirma, 302 diyabet hastasi ile yiiriitiilen tanimlayici-metodolojik tipte bir calisma-
dir. Verilerin toplanmasinda NHYO ve Nottingham Fonksiyonel Ayak Bakimi Degerlendirmesi (NAFF) kullanilmistir.
NHYO Tiirkce formunun gecerliligi; dil, kapsam, yapi ve 6l¢iit gecerliligi analizleri ile; giivenilirligi ise i¢ tutarlilik, mad-
de analizi, test-retest ve paralel form giivenilirligi yontemleri ile degerlendirilmistir.

Bulgular: NHYO, ceviri-geri ceviri yéntemi kullanilarak Tiirkceye uyarlanmistir. Olcegin kapsam gecerlilik in-
deksi 0,96; i¢ tutarlik giivenirlik katsayisi ise 0,97 olarak bulunmustur. Néropati Hasta Yorumu Olcedi'nin Tiirkce
formu 28 madde ve dért alt boyuttan olusmaktadir. Bu dért alt boyut, toplam varyansin %75,79'unu agiklamaktadir.
tistiksel olarak anlamli oldugu saptanmistir (p=0,001).

Sonug¢: NHYO'niin Tiirkiye'deki diyabetli bireylerin néropati ile ilgili farkindaliklarini, tibbi bilgileri anlama dii-
zeylerini ve spesifik duygusal tepkilerini belirlemede gecerli ve glivenilir bir 6l¢tim araci oldugu belirlenmistir.

Anahtar Sozciikler: Diyabetik Periferik Néropati; Gegerlilik; Glivenirlik; Diyabet; Hemsirelik

Abstract

Objective: This study was conducted to examine the psychometric properties of the Turkish version of Patient
Interpretation of Neuropathy (PIN) Questionnaire.

Method: This was a descriptive- methodological study conducted on 302 diabetes patients. In collecting the
study data, PIN Questionnaire and the Nottingham Assessment of Functional Footcare(NAFF) were used. The validity
ofthe Turkish form of PIN Questionnaire was evaluated through validity analyses based on language, content, const-
ruct, and criterion; the reliability of the Turkish form of PIN Questionnaire was assessed through internal consistency,
item analyses, test-retest, and parallel form reliability.

Results: PIN Questionnaire was adapted to Turkish by using translation-backtranslation method. The scale’s
content validity index was found to be 0.96, while its internal consistency reliability coefficient was determined as
0.97. Turkish form of PIN Questionnaire consists of 28 items and four sub-dimensions. The four sub-dimensions re-
corded a variance of 75,79%. In test-retest reliability of the questionnaire, it was found that the correlation coeffi-
cient between two tests ranged between 0.735 and 0.972, which was statistically significant(p=0.001).

Conclusion: It was determined that PIN Questionnaire is a valid and reliable measurement tool for determining
neuropathy-related awareness, level of understanding medical information, and specific emotional reactions of di-
abetic individuals in Turkiye.

Keywords: Diabetic Peripheral Neuropathy; Validity; Reliability; Diabetes; Nursing

Notes: This study is derived from the master's thesis of the first author, Ozlem Eker Akpinar
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Introduction

Peripheral neuropathy is a common neurological disease
with various forms that results from certain hereditary diseases,
various systemic diseases, infections, and medications because
of a damage in the peripheral nervous system (Pop-Busui et al.,
2017).The term diabetic neuropathy includes a variety of neuro-
pathic conditions, but the most prevalent one among these is
diabetic peripheral neuropathy (DPN) (Pop-Busui et al., 2022).
DPN is the presence of peripheral nervous dysfunction symp-
toms in diabetic individuals following the exclusion of other
reasons causing peripheral neuropathy (Pop-Busui et al., 2017).

The risk of peripheral neuropathy development in diabe-
tic individuals is 55-70% (Pop-Busui et al., 2017; Feldman et al.,
2019). DPN, which develops especially in lower extremities due
to long-term hyperglycemia, leads to diabetic foot problem in
diabetic patients as a result of immune disorder and angiopat-
hy. Due to neuropathy-related disorder in sensing pain, skin
dryness, not being able to perceive mechanical effects such as
heat and cold and deep finger cut, and angiopathy developing
in the veins, the development of ulcer and infections gains
pace. When the ulcer is not immediately treated, osteomyelitis
develops and necrosis occurs. When the whole foot in necro-
tized, amputation becomes inevitable (Amin & Doupis, 2016;
Volmer-Thole & Lobmann, 2016).

When DPN has developed, symptoms and findings can be
observed in patients such as decreased sensitivity to vibrati-
on and touching sensory stimulants in feet and toes, feeling
of chill, feeling of burning that especially increases at night,
difficulty with distinguishing heat variation, feeling of electric
shock, and pain that starts from toes and progresses proximal-
ly (Ahmad, 2016; Bodman & Varacallo, 2023). In addition, due to
dysfunction of sebaceous gland and sudoriferous gland, swea-
ting and heat regulation functions deteriorate, and as a result,
proneness to fractures and infection in the dried skin develops
(Bodman & Varacallo, 2023; Zilliox, 2021).

Although there exist some treatment options for DPN
today, an effective therapy is not available yet. Therefore, it is
highly important to decrease DPN development risk, ensure gl-
ycemic control, and increase awareness of diabetic patients in
this regard (Gandhi et al., 2022). In this context, patients can be
informed and educated with a well-planned training program
which aims to increase the awareness and information levels
of diabetic patients regarding DPN starting from the diagnosis
of diabetes. When the literature is examined, it has been stated
that regular footcare habits play a significant role in preven-
ting diabetic foot development (Pavithra et al.,2020; Adeyemi
et al, 2021). Creation of training programs and patient training
are among the most important preventive functions of nurses
(Miranda et al, 2021).

It is believed that before planning the training program, it
would be more useful to determine diabetic individuals’ awa-
reness of neuropathy, levels of understanding medical infor-
mation, and specific emotional reactions regarding the issue.
When the literature was reviewed in this regard, it was seen
that although there were measurement tools in Tirkiye that
are used in foot self-care behaviors and information of diabetic
patients, there was no measurement tool in Turkiye that could
be used in order to determine diabetic individuals’ awareness
of neuropathy, their levels of understanding medical informa-
tion, and their specific emotional reactions. Hence, the present
study was conducted in order to test the validity and reliabi-
lity of the Turkish form of Patient Interpretation of Neuropathy
(PIN) Questionnaire which was developed by Vileikyte et al.

in order to identify diabetic individuals’ awareness of neuro-
pathy, their levels of understanding medical information,
and their specific emotional reactions (Vileikyte et al., 2006).

Materials and Methods

The study was conducted with a methodological design in
order to test language equivalence, validity, and reliability of
PIN Questionnaire and to present it to Turkish society.

Individuals diagnosed with diabetes and diabetic periphe-
ral neuropathy who were 18 years old and above, were able to
communicate in Turkish both verbally and in writing, did not
have verbal communication barrier due to disorders such as
hearing, understanding, and speaking, and agreed to partici-
pate in the study were included in the study sample. In order
to perform a factor analysis in scale studies, it is recommended
that the sample size should not be lower than 5-10 times the
number of the items on a scale (Alpar, 2022). In this context, as
there are 39 items on PIN Questionnaire, it was aimed to reach
a size 5-10 times the number of the items, and 302 individuals
were accessed.

The study was conducted with the participation of diabe-
tic individuals who presented to the neurology outpatient cli-
nic of a city hospital in Istanbul between May - October 2022.
The data were collected through Identifying Information Form,
which included sociodemographic characteristics such as age,
gender, marital status, education, occupation, income level,
smoking, and alcohol use, characteristics related to the dise-
ase, and metabolic parameters, Patient Assessment of Neuro-
pathy (PIN) Questionnaire, and the Nottingham Assessment of
Functional Footcare (NAFF) scale.

Patient Interpretation of Neuropathy Questionnaire was
developed by Vileikyte et al. (2006) in order to determine dia-
betic individuals’ misconceptions of neuropathy, their levels of
understanding medical information, and their specific emotio-
nal reactions (Vileikyte et al., 2006). The questionnaire consists
of 39 items and 11 subscales, which are Good Circulation=He-
althy Feet (Items 1, 2, 3, 4), Correct Interpretation of Neuropat-
hy (Items 5, 6, 7), Ulcers Accompanied by Pain (Items 8, 9, 10),
Physical Causes of Ulcers (Items 11, 12, 13, 14). Blaming Self/
Practitioner (Items 15, 16, 17, 18), Acute Ulcer Onset (Iltems
19, 20, 21), Efficacy of Foot Self-Care (Items 22, 23, 24, 25, 26),
Practitioner-Foot Ulcer Control (Items 27, 28, 29), Negative As-
pects, Expected Results (Items 30, 31, 32, 33), Worrying About
Consequences (Items 34, 35, 36, 37), and Anger at Practitioner
(Items 38, 39). The scale items are scored on a 5-point Likert
type scoring system, which are 1=Strongly Disagree, 2=Disag-
ree, 3=Undecided, 4=Agree, and 5=Strongly Agree. The score
to be obtained from the questionnaire varies between 39-195
points. In the original scale study, the Cronbach’s alpha reliabi-
lity coefficients of the subscales range between 0.62 and 0.90
(Vileikyte et al., 2006).

The Nottingham Assessment of Functional Footcare was
developed in 2007 by Lincoln et al. in order to be used in the
evaluation of footcare. The Turkish validity and reliability study
of the 26-item scale was conducted by Akyol and Ozdemir (Bo-
larinwa, 2015). In the study, the Cronbach’s alpha coefficient of
the scale was found to be 0.95.

Permission for the Turkish adaptation of PIN Question-
naire was taken from the authors of the questionnaire via
e-mail. Before starting data collection, ethics board approval
(E-46418926-050.99--108905) and institutional permission
were obtained. The individuals who agreed to participate in the
study were informed that their personal data would be kept
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strictly confidential, their written consents were taken, and an
interview of 45 minutes was held. In order to evaluate test-re-
test reliability of the questionnaire, the questionnaire was ad-
ministered to the same patient group (N=30) again 30 days
later. These patients were not included in the study sample.

The data obtained were analyzed by using Statistical Pro-
duct and Service Solutions (SPSS 22.0). PIN Questionnaire was
translated from English into Turkish by two linguistics specialists
who were native speakers of Turkish and had good mastery of
both languages and cultures and the researchers. In reliability
analyses, the Cronbach’s alpha coefficient was used. For validity
analyses, factor analysis was employed. Compliance with fac-
tor analysis was evaluated with Bartlett’s test. Adequacy of the
sample size was evaluated through Kaiser-Mayer-Olkin (KMO)
method.Significancelevelforalltestswasdeterminedasp<0.05.

Results

The mean age of the diabetic individuals was 61.86+9.16
years and the majority of them were female (56.6%). 76.5% of
the participants were married, 62.9% had primary school edu-
cation, and 40.4% were homemakers. It was also found that
42.4% received only diet therapy, 31.8% were taking oral anti-
diabetic drugs, and 25.8% were using insulin (Table 1).

Table 1. Features of Participants

Features Min-Max X+SD
Age (years) 38-79 61.86(9.16)
Diabetes duration (years) 1-35 9.69(7.30)
Hba1lc (%) 5-16.30 7.66(2.06)
n %
Gender Female 171 56.6
Male 131 434
Marital status Married 231 76.5
Single 71 235
Primary school 190 62.9
Education level
Secondary school 72 238
High school 30 9.9
Bachelor 10 33
Housewife 122 404
Employment status Retired 109 36.1
Employee 71 235
Yes 90 29.8
Smoking Quit 72 238
No 140 46.4
Yes 14 4.6
Alcohol Quit 38 12.6
No 250 82.8
Complications of diabetes
Yes 144 47,7
Diabetic retinopathy
No 158 52,3
Yes 70 23,2
Diabetic nephropathy
No 232 76,8
Yes 109 36,1
Cardiovascular disease
No 193 63,9
Peripheral vascular Yes 62 20,5
disease No 240 79.5
Yes 10 33
Cerebrovascular disease
No 292 96.7

The validity of the scale was evaluated through language,
content, and construct validity analyses, while its reliability
was assessed by using internal consistency, item analysis, and
test-retest test reliability.

For linguistic validity, the scale was translated from English
to Turkish by two linguists who were native speakers of Turkish
and had a mastery of both languages and cultures and the rese-
archers, and after comparing the translations and choosing the
most appropriate statements, a single form was created. Then,
the Turkish and English versions of the scale were presented to
the expert opinions of 12 experts on internal diseases nursing,
including 9 members of faculty, 2 specialist nurses, and 1 in-
ternal diseases specialist, and by making necessary corrections
in line with the expert opinions, the final form of the Turkish
version of the scale was created. In order to evaluate expert
opinions, content validity index (CVI) was used (CVI:0.96).

In order to assess construct validity of the scale, explora-
tory factor analysis (EFA) was used. As a result of the analysis, 11
items which displayed distribution to multiple factors with fa-
ctor load (Items 9, 10, 13, 14, 16, 18, 19, 22, 25, 28, 33) were
removed from the scale. With the factor analysis performed
again after this phase, optimal result was obtained. In order to
examine factor structure, varimax rotation method was used
and the findings are presented in Table 2. Following EFA per-
formed over 28 items, KMO and Bartlett’s tests were employed.
The KMO value was found to be 0.92, while Bartlett’s test result
was determined as x2 = 14120.709 (p = .001), indicating that
the scale has an appropriate structure for factor analysis. As a
result of EFA with varimax rotation, it was found that the factor
loads of the items ranged between 0.524 and 0.882, and it was
determined that four factors different from the original scale
were obtained: F1 blood circulation and foot health (11 items),
F2 worry about ulcer development (10 items), F3 attention and
medical care (4 items), and F4 trust in health professionals (3
items).

In order to show the time invariance of the scale, test-re-
test test method was used, and the Cronbach’s alpha coeffi-
cient and item analysis were used in order to measure inter-
nal consistency. For test-retest test analysis, PIN Questionnaire
was applied two times with a 30-day interval to a group of 30
diabetic patients who met the inclusion criteria, and the data
obtained were analyzed. When test-retest test results of PIN
Questionnaire were evaluated based on the factors, it was de-
termined that the correlation coefficients between two measu-
rements/tests varied between 0.735 and 0.972, and that they
were statistically significant (p=0.001) (Table 3). According to
internal consistency analysis, the reliability coefficient (Cronba-
ch’s a) of the 28-item total scale was 0.97. Subscale reliability
coefficients were found to be a = 0.94 for F1, a = 0.96 for F2, a
= 0.95 for F3, and a = 0.99 for F4. In the item analysis, when an
item was removed, the lowest Cronbach’s a value was found
to be 0.97. Item-total correlation coefficient was found to be
at least 0.535. Hence, it was determined that all 28 items had
high reliability.

Discussion

Factors that ensure more reliable results in studies are the
validity and reliability of the scales used. Validity is a concept
that determines the degree to which a measurement tool mea-
sures what it aims to measure and whether the statements inc-
luded on the scale are appropriate for the purpose of a study.
Different forms of validity have been defined such as construct
validity, content validity, and item validity (Bolarinwa, 2015).
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Table 2. EFA results of PIN Questionnaire

Table 3. Re-test results and relationship between PIN Questionnaire and NAFF
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However, if a researcher does not develop a new scale and uses
a scale that was previously adapted to the local language of
the country where the study is conducted and the validity and
reliability of which has been tested, it would be sufficient for
the researcher to test the content and construct validity of the
scale (Rubio, 2003).

Content validity, which is used in scale development or
adaptation of a scale to a certain culture and language, helps
to increase the quality of the statements on the scale and to
determine the most suitable statements that would serve
the purpose of the scale (Rubio, 2003). In this method, the
researcher evaluates each statement on the scale in terms
of content of the scale or appropriateness by consulting ex-
perts and makes necessary changes in line with the expert
opinions (Polit & Beck, 2006). In this context, the items of
the scale used were presented to the opinions of 12 experts,
including 9 faculty members, 2 specialist nurses, and 1 inter-
nal diseases specialist. CVI value of the scale was calculated
as 0.96, and as CVI was >80, it was concluded that the scale
had content validity (Heale & Twycross, 2015). These findings
showed that the items of PIN Questionnaire were applicab-
le and represented the area that was aimed to be measured.

Construct validity is related with a measurement tool’s
degree of measuring a concept, behavior, idea, or quality - that
is, a theoretical structure — that it aims to measure. The measu-
rement tool having construct validity means that it proves the
construct that is aimed to be measured (Rubio, 2003). The most
used method in scale development and adaptation studies in
order to obtain data on construct validity of a scale is factor
analysis (Alpar,2022).Inthe presentstudy, construct validity was
examined through EFA and confirmatory factor analysis (CFA).

Exploratory factor analysis is performed in order to deter-
mine under how many subheadings the items of a scale could
be gathered and what type of relationship exists between
them (Alpar, 2022). In the present study, construct validity of
Patient Interpretation of Neuropathy questionnaire was exami-
ned in four steps, which are examination of suitability of the
data for factor analysis, obtaining the factors, rotation of the
factors, and naming the factors (Blylikozturk, 2005).

In a scale development study, while factor analysis is be-
ing performed, first of all, it should be checked whether the
scale data are suitable for factor analysis. For this purpose,
the adequacy of the sample size should be considered. In
order to evaluate the adequacy of the sample size, KMO co-
efficient and Bartlett’s test are used in studies. KMO coeffi-
cient being higher than 0.60 and Bartlett’s test data being
significant indicate compliance with factor analysis (Johnson
& Christensen, 2014). In the present study, KMO coefficient
was determined to be 0.92, which showed that the samp-
le size was adequate for factor analysis. Also, Bartlett’s test
result for Patient Interpretation of Neuropathy was statis-
tically significant (x2=14120.709; p=0.001), which indica-
ted that the scale had a structure suitable for factor analysis.

It should also be noted that the factor loads of the items
included in the factors should have a high factor load in one
item and low factor load in the others. In this regard, it has been
recommended that the difference between the factor which an
item shows a high factor load and the factor load in a second fa-
ctor should be at least 0.10. In addition, it has been recommen-
dedtoremovetheitemsthat have highfactorloadsin morethan
one factor from the scale (Acar Giivendir & Ozer Ozkan, 2022).

Inthepresentstudy,asaresultofthe EFAperformedonthe39
itemsonthescale, 11items(9,10,13,14,16,18,19,22,25,28,33),

which did not meet the item factor load value of 0.45 and over-
lapped as they had a factor load lower than the difference of
0.10 in more than one factors, were removed from the scale
(Strlict & Maslakgi, 2020). As a result of this process, in order
to bring together the items that showed a high relationship in
each factor, Varimax rotation analysis technique was used. Th-
rough Varimax rotation technique, it was seen that the remai-
ning 28 items were distributed to 4 factors. According to the
results obtained from rotated component matrix of the explo-
ratory factor analysis, it was determined that 11 items were in
Factor 1 (factor load values between 0.661-0.524), 10 items in
Factor 2 (factor loads between 0.780-0.562), 4 items in Factor
3 (factors loads between 0.695-0.582) and 3 items in Factor 4
(factor loads between 0.822-0.820). Thus, as a result of all these
processes, the final form of PIN Questionnaire which consisted
of four factors and 28 items was obtained.

Confirmatory factor analysis is performed in order to pro-
vide evidence for the validity of the construct obtained as a
result of EFA. EFA is a method used in order to identify whether
a scale that was used in previous studies would fit the original
factor structure when it is used in a current study, and if it is fit,
to what degree it is fit (Koyuncu & Kilig, 2019).

Goodness of fit index examined in CFA shows Chi-square
(x2) fit statistic. In addition, the ratio of Chi-square (x2) fit statis-
tic to the degree of freedom is examined, and this ratio being
lower than 3 shows perfect fit, while a ratio lower than 5 indi-
cates good fit (Cam & Arabaci, 2010). PIN Questionnaire’s x2/
df value being determined as 3.773 shows that the model is a
model with good fit.

Reliability refers to the stability and time-dependent con-
sistency of a measurement tool. In other words, the reliability
of a scale is its ability to measure and give similar results when
it is applied in different times. The reliability of PIN Questionna-
ire was evaluated through internal consistency, item analyses,
test-retest test, and parallel form reliability. The minimum va-
lue for a measurement tool to be accepted as reliable in terms
of internal consistency has been determined in the literature
as 0.70. If the Cronbach’s alpha (a) coefficient is in the range of
0.70< 0<0.80, the scale is considered quite reliable, and if this
value is within the range of 0.80< a<1.00, the scale is consi-
dered highly reliable (Strlicii & Maslakgl, 2020). In the present
study, the Cronbach’s alpha coefficient of PIN Questionnaire
was found to be 0.979 , which showed that the items on the
measurement tool were homogenous and consistent, and the
scale was highly reliable.

Time invariance is defined as the ability of a measurement
tool to show consistency and stability between the first and
second measurements under the same conditions and in a
certain period (Osborne & Jason, 2015). In this context, PIN
Questionnaire was applied to 30 participants included in the
study sample of the present study twice with a 30-day interval.
When test-retest test results of PIN Questionnaire were eva-
luated on the basis of factors, it was seen that the correlation
coefficients between two measurements/tests varied between
0.735 and 0.972, and that the result was statistically significant
(p=0.001). A positive and moderate to strong relationship was
determined between the two measurements of PIN Question-
naire. Regarding the original PIN Questionnaire developed by
Vileikyte et al. (2006), PIN Questionnaire was administered to
432 patients twice with a 30-day interval, and the correlation
coefficients between the two measurements were reported
to have varied between 0.51 and 0.64 (Vileikyte et al., 2006).
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Parallel form reliability is the examination of the correla-
tion between the scores obtained when two equivalently de-
veloped scales are applied to the same group (Vileikyte et al.,
2006). In the present study, NAFF, whose validity and reliability
study was conducted by Akyol and Ozdemir (2019), was used
as a parallel form, and the relationship between the two mea-
surements was evaluated through Pearson Moments Multipli-
cation Correlation (Stiriicii & Maslakgl, 2020; Akyol & Ozdemir,
2019). As a result, a positive and statistically significant corre-
lation was found between PIN Questionnaire total scale score
and NAFF totals scale score (r=0.961; p=0.001). This finding su-
ggested that these two measurement tools were similar.

Conclusions and Recommendations

As a result of the study, the Turkish form of PIN Question-
naire, which was developed in order to investigate diabetic
individuals’ awareness of neuropathy, levels of understanding
medical information, and their specific emotional reactions,
was determined to be a valid and reliable measurement tool.
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Ozet

Diyabet Niyet, Tutum ve Davranis Olcegi’ nin Tiirkge Gecerlilik ve Giivenilirligi

Amag: Bu calismanin amaci, Diyabet Niyet, Tutum ve Davranis Olcedi'nin (DIAB-Q) Tiirkce Formu'nun gecerlik
ve glivenirligini degerlendirmektir.

Gereg ve Yontem: Bu arastirma metodolojik bir calismadir. Arastirmanin 6rneklemini, Kasim 2020-Mayis 2021
tarihleri arasinda 6zel bir hastanenin Endokrin ve Metabolizma Hastaliklari Poliklinigine basvuran ve Tip 2 diya-
bet tanisiyla izlenen 125 hasta olusturmustur. Veriler; Hasta Bilgi Formu ve DIAB-Q Tiirk¢e Formu ile toplanmistir.
Yapi gecerliligi icin Dogrulayici Faktér Analizi (DFA) uygulanmis; orijinal élcegin alti psikolojik yapisi test edilerek
desteklenmistir. Dil gecerliligi icin ceviri-geri ceviri stireci kullanilmis ve uzman dederlendirmesiyle kapsam gecerli-
lik indeksi (KGI) 0.99 olarak hesaplanmistir. Zamana karsi degismezlik, 30 katilimci iizerinde iki haftalk araliklarla

Corresponding Author uygulanan test-tekrar test yéntemiyle Spearman korelasyon katsayilari ve eslestirilmis 6rneklem t testi kullanilarak
Sibel YOLCU degerlendirilmistir.
E-mail: sibel.yolcu@atlas.edu.tr Bulgular: DIAB-Q, alti psikolojik yapiyr iceren 17 maddeden olusmaktadir. Olgek alt boyutlarina iliskin Cron-

bach alfa katsayilari 0.598 ile 0.896 arasinda degismektedir. Diizeltilmis madde-toplam korelasyon degerlerinin
tamami 0.20'nin lizerinde oldugu belirlenmistir. DFA sonuclarinda faktér yliklerinin 0.588 ile 0.903 arasinda iyi dii-
Sibel YOLCU zeyde oldugu tespit edilmistir. Eslestirilmis Grneklem t testleri, iki 6l¢im arasinda hi¢bir alt boyutta istatistiksel olarak
0000-0003-2227-761X anlamli bir degisim olmadigini géstermistir (tiim p > 0.05). Spearman korelasyon katsayilari ise iki élciim arasinda
istatistiksel olarak anlamli iliski oldugunu gdstermistir (tiim p < 0.001).
Sonug: DIAB-Q'nun Tiirkce versiyonunun, Tip 2 diyabetli bireylerde diyabetle iliskili niyetleri, tutumlari ve davra-
Zehra DURNA nislar degerlendirmek icin gecerli ve giivenilir bir arac oldugu bulunmustur.

0000-0001-8515-4911 Anahtar Sézciikler: Tip 2 Diyabet; Oz-Yonetim; Gecerlik; Giivenirlik; Hemsirelik; Psikometri

Abstract
Objective: The aim of this study was to evaluate the validity and reliability of the Turkish version of the Diabetes
) Intention, Attitude and Behavior Questionnaire (DIAB-Q).
Received: 04.12.2025 Method: This is a methodological study. The sample included 125 patients with a confirmed diagnosis of Type
Accepted: 10.06.2026 2 Diabetes admitted to the Endocrine and Metabolic Diseases outpatient clinic of a private hospital between Novem-
ber 2020 and May 2021. Data were collected using a Patient Information Form and the DIAB-Q Turkish Form. Con-
firmatory Factor Analysis (CFA) was performed to assess construct validity; the six-factor first-level structure of the
original instrument was tested and supported. Content validity was confirmed through a translation-back-trans-
lation process and expert panel review (CVI = 0.99). Temporal stability was assessed via test-retest analysis with 30
participants using a two-week interval, evaluated with Spearman correlation coefficients and paired-samples t tests.
Results: The DIAB-Q comprises 17 items across six psychological constructs. Subscale Cronbach's alpha co-
efficients ranged from 0.598 to 0.896. All corrected item-total correlation values exceeded 0.20. In the CFA, factor
loadings ranged from 0.588 to 0.903, indicating good fit. Paired-samples t tests confirmed no statistically significant

® @ @ change in subscale scores across the two points (all p > 0.05), while Spearman correlations between the two measu-
rements were all statistically significant (all p < 0.001).

Conclusion: The Turkish version of the DIAB-Q was found to be a valid and reliable instrument for assessing
diabetes-related intentions, attitudes, and behaviors in individuals with Type 2 diabetes.
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Introduction

Diabetes Mellitus (DM) is a chronic metabolic disease
characterized by hyperglycaemia, glycosuria and many ac-
companying clinical and biochemical findings, in which the
organism cannot make adequate use of carbohydrates, fats
and proteins due to impaired insulin release, insulin effect or
both of these factors, leading to organ and function losses due
to the complications it causes, affecting the duration and qu-
ality of life, having a heavy social and economic burden with
workforce losses, requiring continuous care (TURKDIAB, 2025;
IDF, 2025; ADA, 2026; Ozgiirsoy Uran & Ayhan, 2023 ). The 11th
Diabetes Atlas, released by the International Diabetes Federa-
tion in 2025, reports that approximately 588 million individu-
als globally are affected by diabetes, with three-quarters resi-
ding in low- and middle-income countries. Diabetes is directly
responsible for an estimated 3.4 million deaths annually. The
incidence and prevalence of diabetes have consistently incre-
ased over recent decades. National statistics from 2021 reveal
that 9.6 million people in Turkey were diagnosed with diabe-
tes, and global projections indicate this figure may rise to 852
million by 2050 (IDF, 2025; Turkey Diabetes Programme, 2015-
2020). While the idea that a patient diagnosed with diabetes
will remain diabetic for years is a long-standing view, remissi-
on of the disease can be achieved with good treatment and
care. Diabetes is a controllable disease with appropriate die-
tary adjustment, regular physical activity, weight control, lipid
monitoring and appropriate drug therapy (Alam et al., 2021).

To ensure effective self-management, the motivation of
individuals, including lifestyle change, is crucial. These beha-
viors include healthy eating, glucose control, physical activity,
taking medication, problem solving, self-monitoring, redu-
cing risks, and coping with problems (Ahmad & Joshi, 2023).
Good self-care management in improving the quality of life of
patients with Type 2 Diabetes and preventing complications
requires research.

One of the goals of nurse-led, shared care is to encoura-
ge people with diabetes to be active participants in their own
care. Providing individual management of the patient with dia-
betes helps to keep metabolic targets within the desired limits,
prevent the occurrence and progression of complications, ma-
intain good health, and improve quality of life. Education and
empowerment are necessary for individuals to become active
participants in their own care, to have independent decisi-
on-making skills and to use their coping and problem-solving
skills in the face of problems. Studies have shown that lack of
social and family support in the management of diabetes redu-
ces motivation and effort towards self-management in diabe-
tes. In conclusion, regular and continuous patient assessment
is important for a good self-care management in improving
the quality of life of patients with Type 2 Diabetes and preven-
ting complications (Kicaj et al., 2025).

When the literature was examined, a limited number of
studies measuring patients' attitudes towards diabetes in Tur-
key were found. In addition, it is seen that the scales developed
on this subject are limited. Our study was carried out in line
with the reasons explained.

Type 2 diabetes is a complex condition that demands con-
tinuous self-management across multiple behavioral domains,
including dietary adherence, physical activity, weight control,
and medication use. Effectively supporting these behaviors
requires valid and reliable measurement tools that can capture
not only the behaviors themselves but also the psychological
antecedents that drive them including intentions, attitudes

perceived behavioral control, and social norms. The Theory of
Planned Behavior (TPB), which posits that behavioral intenti-
ons are the most proximal determinants of actual behavior, has
been widely applied in diabetes self-management research as
a framework for understanding and predicting health-related
behaviors (Ahmad & Joshi, 2023). Measurement tools groun-
ded in this theoretical framework are particularly valuable be-
cause they allow clinicians and researchers to identify modifi-
able psychological targets for intervention, rather than simply
documenting behavioral outcomes after the fact.

Despite the growing body of research on diabetes self-ma-
nagement in Turkey, the availability of psychometrically sound,
culturally adapted instruments remains limited. Many existing
scales assess either behavioral outcomes or psychological
constructs in isolation, without capturing the full motivatio-
nal pathway from attitude formation to behavioral enactment.
The Diabetes Intention, Attitude and Behavior Questionnai-
re (DIAB-Q), developed by Traina et al. (2016), addresses this
gap by integrating all six TPB constructs, subjective norm, at-
titude, perceived behavioral control, intention, planning, and
behavior, into a single, brief instrument specifically designed
for individuals with Type 2 diabetes. Its focus on three clinical-
ly critical self-care domains, physical activity, dietary behavior,
and weight management, makes it particularly relevant for
the Turkish context, where the prevalence of Type 2 diabetes
is high and nurse-led self-management education programs
are increasingly central to chronic disease care. However, the
cross-cultural validity of a measurement tool cannot be assu-
med; cultural values, linguistic conventions, and health literacy
levels all influence how individuals interpret and respond to
scale items (Cruchinho et al., 2024). It is therefore essential that
instruments used in clinical and research settings be rigorous-
ly adapted and validated for the target population before use.

The aim of the study was to adapt the Diabetes Intention,
Attitude and Behavior Questionnaire into Turkish and to con-
duct a reliability and validity study.

Materials and Methods

Type of the Study

This methodological study was conducted to adapt
the Diabetes Intention, Attitude and Behavior Questionna-
ire into Turkish and to evaluate its validity and reliability.

Sample of the Study

The sample of the study included patients diagnosed with
Type 2 Diabetes in a private hospital, followed up for at least
one year, without other chronic diseases and who accepted
participation. In scale validity and reliability studies, a sample
of at least 5-10 times the number of scale items is recommen-
ded for factor analysis (Tavsancil, 2010). Accordingly, the study
was conducted with 125 patients. Inclusion criteria were; con-
firmed Type 2 Diabetes diagnosis, follow-up in Endocrine and
Metabolism Clinics between November 2020 and May 2021,
age 18 years or older, open communication, and provision of
informed consent. Patients with acute complications, commu-
nication difficulties, or refusal to participate were excluded. A
subsample of 30 patients was selected for test-retest reliability.

Data Collection Tools

The data collection tool used in the study consists of two
parts. The first section included the information form on soci-
odemographic characteristics, and the second part included
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the Diabetes Intention, Attitude and Behavior Questionnaire.

Patient Information Form: Developed by the researc-
her based on relevant literature (Ahmad & Joshi, 2023; Alam
et al.,, 2021; Kicaj et al., 2025), the form covers (1) sociode-
mographic characteristics (age, gender, educational status,
marital status, employment status, living arrangements, oc-
cupation, income level), (2) disease-related characteristics
(diabetes duration, HbA1c, comorbidities, treatment type,
insulin use), and (3) disease compliance (treatment adheren-
ce, physician visit frequency, medication use, family support).

Diabetes Intention, Attitude and Behavior Questionna-
ire-DIAB-Q: This scale, referred to as the Diabetes Intention,
Attitude and Behavior Questionnaire (DIAB-Q), was developed
by Traina et. al. in 2016 as a tool to assess the self-care behavi-
ors of patients with Type 2 Diabetes. The DIAB-Q was develo-
ped using the Theory of Planned Behavior to measure self-care
behaviors that are particularly important for individuals with
Type 2 Diabetes. Each item of the DIAB-Q is based on informa-
tion from various literature sources as well as information from
health professionals and patients. In developing content on
self-care behaviors important for patients with Type 2 Diabe-
tes, many guidelines were used as models, including validated
scales such as the Summary of Diabetes Self-Care Activities
(SDSCA), the Short Form-36, version 2 acute (SF-36) question-
naire and the Multidimensional Diabetes Questionnaire (MDQ).

The DIAB-Q was designed to assess both six psychologi-
cal constructs related to physical activity, dietary behavior and
weight loss and the following current behavioral patterns: 1)
Subjective Norm (ie, social pressure that results from perceived
expectations of family, friends, and health care professionals),
2) Attitude, 3) Perceived Behavioral Control (PBC), 4) Intention,
5) Planning, and 6) Behavior The DIAB-Q consists of 17 items
including 6 psychological constructs Subjective Norm (items
5,11 and 16), Attitude (items 4, 10 and 15), Perceived Behavi-
oral Control (items 6, 12 and 17), Intention (items 2, 8 and 13),
Planning (items 3, 9 and 14) and Behavior (items 1 and 7). Scale
items are graded on a 7-point Likert scale and participants are
expected to respond to each item from 1 to 7 (eg, from "strong-
ly disagree" to "strongly agree" or from "not at all valuable" to
"extremely valuable"). The raw scores are calculated as the sum
of the scores obtained from the items. The scores are then eva-
luated on a scale of 0-100 points. In the scores obtained, hig-
her scores indicate higher involvement in useful behavior. For
example, higher Planning scores indicate a higher likelihood to
plan to engage in self-care. Cronbach's reliability coefficient of
the original scale was determined as 0.84 (Traina et al., 2016).

Translation and Cultural Adaptation

Permission was obtained from the original authors to
adapt the DIAB-Q into Turkish. The adaptation followed estab-
lished cross-cultural guidelines (Wild et al., 2005; ITC, 2017): (1)
forward translation by two bilingual translators, (2) synthesis
of translations, (3) back-translation by two independent trans-
lators, (4) expert panel review by five academics in nursing and
midwifery from four institutions using Davis's (1992) four-point
rating scale to calculate the Content Validity Index (CVI), and (5)
pilot testing with 30 patients to assess item comprehensibility.

Ethics

Permission was obtained from the original authors to
adapt the DIAB-Q into Turkish. Ethics committee approval was
obtained from Demiroglu Bilim University Clinical Research

Ethics Committee (13.10.2020, No: 44140529/423). All partici-
pants provided written informed consent.

Statistical Analysis

Confirmatory Factor Analysis (CFA) was performed to as-
sess construct validity of the adapted scale, testing the six-fa-
ctor first-level structure proposed by the original authors. Mo-
del fit was evaluated using multiple indices: )(Z/df, RMSEA (with
90% confidence interval), GFl, and AGFI (Hooper et al., 2008).
Convergent validity was assessed via Average Variance Extra-
cted (AVE) and Composite Reliability (CR), with thresholds of
AVE = 0.50 and CR = 0.70 indicating acceptable convergent va-
lidity. Internal consistency was evaluated using Cronbach's alp-
ha coefficients and corrected item-total correlations. Temporal
stability was assessed using paired-samples t tests (to detect
mean-level change across the two time points) and Spearman
correlation coefficients (to evaluate the consistency of rankin-
gs across measurements). For between-group comparisons,
independent samples t tests and one-way ANOVA were used
when normality was met; Mann-Whitney U and Kruskal-Wal-
lis H tests were applied otherwise. Analyses were performed
using SPSS v25.0.

Results

The validity and reliability of the Turkish Form of the Diabe-
tes Intention, Attitude and Behavior Questionnaire was carried
out in line with the literature on the subject and the opinions
of experts in this field.

Sociodemographic Characteristics of Patients

Among the 125 participants, 51.2% were female. The mean
age was 63.52 + 13.12 years. Regarding educational attain-
ment, 46.4% (n = 58) were high school graduates and 32.8%
(n = 41) were university graduates. The majority were married
(91.2%). Regarding living arrangements, 12% lived alone, 56%
with their spouse, and 32% with their spouse and children
(Table 1).

Table 1. Distribution of Patients According to Personal Characteristics (n=125)

Personal

Characteristics Category n K

Age X £5563.52+13.123
Female 64 51.2
Gender
Male 61 48.8
Literate 6 4.8
Primary School 20 16.0
Educational Status
High school 58 46.4
University graduate and above 41 328
Married 114 91.2
Marital Status
Single 1 8.8
Moderately good 38 304
Economic Status Good 59 47.2
Very Good 28 224
Alone 15 12.0
Persons with whom "
he/she lives With spouse 70 56.0
With spouse and children 40 32.0

Psycholinguistic Properties and
Analysis of the Scale
Five expert academics in nursing and midwifery from four

institutions evaluated each of the 17 items using Davis's (1992)

Content Validity
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four-point rating technique. Minor wording adjustments were
incorporated and approved by all experts. The CVI was calcula-
ted as 0.99, well above the 0.80 threshold, confirming content
validity. Following expert review, a pilot study with 30 patients
indicated all items were comprehensible, and no further modifi-
cations were required.

Internal Consistency Analysis

Subscale Cronbach's alpha coefficients were: Subjective
Norm a = 0.896; Attitude a = 0.724; Perceived Behavioral Cont-
rol a = 0.788; Intention a = 0.671; Planning a = 0.598; Behavior
a = 0.722. All corrected item-total correlation values exceeded
the 0.20 threshold, indicating adequate internal consistency.
No item removal was found to produce a meaningful increase
in subscale alpha.

Test-Retest Reliability

Test-retest analysis was conducted with 30 patients over
a two-week interval. Two separate analyses were performed to
evaluate temporal stability:

1. Paired-samples t tests assessed whether mean sub-
scale scores changed significantly between the two measu-
rement occasions. Results showed no statistically significant
difference in any subscale (all p> 0.05), indicating stability of
group-level scores over time (Table 2).

2. Spearman correlation coefficients assessed the con-
sistency of individual rankings across the two time points. Cor-
relations ranged from r = 0.495 to r = 0.973 and were all statisti-
cally significant (all p <0.001), indicating adequate to excellent
test-retest reliability at the individual level.

Note: For the Behavior subscale, the paired-samples t-test
p-value is reported as 0.297 (t = —1.061), correcting an appa-
rent transcription error in the raw data file (where a p value of
0.059 was listed against a t value inconsistent with that pro-
bability). The Spearman correlation for this subscale (r = 0.973,
p <0.001) confirms strong temporal stability at the individual level.

Table 2. Test-Retest Results of the Diabetes Intention, Attitude and Behavior

Questionnaire

Scales and Mean+SD t p r. p(r)
Subscales (t-test)
Subjective Firsttest 87.22+1423 -1.725 0.095 r=0.670 0.001*
Norm
Retest 90.56+8.89
Attitude First test 87.96+8.64 -1.361 0.184 r=0.966  0.001*
Retest 88.52+8.24
Perceived Firsttest 90.37+12.88  -0.992 0330 r=0495 0.001*
Behavioral
Retest 92.41+7.51
Control
Intention Firsttest  82.78+12.91 0.117 0.908 r=0.762  0.001*
Retest 82.59+12.18
Planning Firsttest  84.63£10.18 0.941 0354 r=0906 0.001*
Retest 83.89+9.49
Behavior Firsttest  31.94+30.41 -1.061  0.297 r=0.973  0.001*
Retest 38.06+26.50

t: Paired-Samples t-test; iX: Spearman's Correlation; *p <0.001 (for correlation significance)

Validity Analysis Results-Confirmatory Factor Analysis

CFA was conducted to examine the hypothesized six-factor
first-level structure of the DIAB-Q, comprising Subjective Norm,
Attitude, Perceived Behavioral Control, Intention, Planning and
Behavior, as proposed by Traina et al. (2016) (Figure 1). Factor lo-
adings ranged from 0.588 to 0.903, all meeting the recommended
minimum threshold of 0.50, supporting the factorial validity of
the Turkish form (Table 3).

AT
<t
ocs

5 o] 9 )

e

o [+

5y G0

e )

} q17

I
8 qﬁ

5

‘ g3

\ 5; p
gk "

l m ] :

:

Figure 1. Model for the first level multifactor confirmatory factor
analysis of the scale
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Table 3. CFA Factor Loadings

Table 4. CFA Model Fit Indices

Table 5. Convergent Validity: Cronbach's Alpha, Composite Reliability (CR), and Average Variance Extracted (AVE)

Ocak-Haziran 2026 - Cilt 6 « Sayi 1 III




Tiirk Diyabet Hemsireligi Dergisi

Turkish Journal of Diabetes Nursing

Model fit indices are presented in Table 4. The x*/df ratio of
1.64 indicated perfect fit. RMSEA = 0.072, GFl = 0.84, and AGFI
= 0.80 all indicated acceptable fit according to established
criteria (Hooper et al., 2008). Modification indices were exami-
ned and covariance paths between theoretically related error
terms were added iteratively; the final model achieved the fit
values reported above.

Convergent Validity

Convergent validity was assessed using AVE and CR per
subscale (Table 5). All six subscales met the criteria of AVE >
0.50 and CR = 0.70. AVE values ranged from 0.54 to 0.79 and
CR values from 0.78 to 0.92. The square root of AVE (VAVE) va-
lues ranged from 0.73 to 0.89, further supporting convergent
validity.

Discussion

The present study addressed a meaningful gap in the Tur-
kish diabetes nursing literature by adapting and validating
the DIAB-Q for use with Turkish-speaking patients with Type
2 diabetes. In Turkey, where approximately 9.6 million indivi-
duals are living with diabetes and the burden of the disease
is projected to increase substantially by 2050 (IDF, 2025), the
need for culturally appropriate, theory-based assessment tools
is pressing. Without such tools, the effectiveness of nursing in-
terventions cannot be properly evaluated, and the psychologi-
cal barriers to self-management remain underexplored in the
Turkish population.

The DIAB-Q is particularly well-suited to this purpose be-
cause it operationalizes the Theory of Planned Behavior, a fra-
mework with robust empirical support in the diabetes self-ma-
nagement literature. Studies have consistently demonstrated
that behavioral intentions, shaped by attitudes, subjective
norms, and perceived behavioral control, are significant predi-
ctors of self-care behaviors in individuals with Type 2 diabetes
(Ahmad & Joshi, 2023; Kicaj et al., 2025). By measuring all six
TPB constructs simultaneously, the DIAB-Q enables nurses and
researchers to identify which specific psychological factors are
undermining self-management in a given patient or populati-
on whether it is a lack of motivation, perceived social pressure,
low self-efficacy, or an absence of concrete planning and to ta-
ilor interventions accordingly. The scale's brevity, 17 items co-
vering six constructs, also makes it feasible for routine clinical
use where time constraints limit the use of longer assessment
batteries (Traina et al., 2016).

The decision to adapt this instrument specifically for the
Turkish context was guided by the recognition that cultural
factors profoundly shape the experience and management of
diabetes. In Turkey, family involvement in health decisions is
often central, and the role of social norms, captured in the DIA-
B-Q's subjective norm subscale may carry particular weight in
influencing self-care behaviors. Similarly, dietary practices and
attitudes toward physical activity are culturally embedded and
may not map directly onto the assumptions underlying instru-
ments developed in Western populations (Arafat, 2016; Cruc-
hinho et al., 2024). The rigorous adaptation process employed
in this study, encompassing expert panel review, forward and
backward translation, content validity assessment, and pilot
testing, was designed precisely to ensure that the Turkish ver-
sion of the DIAB-Q retains the conceptual equivalence of the
original while remaining linguistically natural and culturally
resonant for Turkish patients.

It is recommended that cross-cultural scale adaptation

studies should be examined in two stages: psycholinguistic
(language adaptation) and psychometric (reliability and va-
lidity) properties (Cruchinho et al., 2024). Measurement tools
used to assess health behaviors of individuals are expected to
be sensitive, valid, and reliable, whether they are laboratory
diagnostic tests or psychometric measurement tools. Since he-
alth knowledge, attitudes and behaviors are shaped according
to the cultural environment of the individual, psychometric
measurements and data reliability are ensured by using a set
of guidelines and algorithms. In the Turkish adaptation of the
Diabetes Intention, Attitude and Behavior Questionnaire, the
scale was accepted as valid and reliable after psycholinguis-
tic and psychometric (Cronbach's alpha coefficient, CFA, and
test-retest) analyses.

In order to ensure both cultural and linguistic equality
in scale adaptation studies, it is recommended to use many
analysis methods (Cruchinho et al., 2024). According to the
recommendations, the first step is to analyze psycholinguis-
tic features. There are at least four criteria for psycholinguistic
evaluation: group translation with at least two people, back
translation with at least two people, expert opinion, and pilot
study of the test to a small group before the test is conduc-
ted (ITC, 2017; Lima Barroso et al., 2018). In our study, opinions
were requested from a total of five people in accordance with
these items. The experts were asked to mark one of 4 ratings
for each of the 17 items in the form. As a result of the evalu-
ations made by the expert group, suggestions were made
at the word level in some items. The items of the scale were
revised by using expressions appropriate to the suggestions,
and the final version of the scale was approved by all experts.

The rigorous adaptation process employed in this study,
encompassing expert panel review, forward and backward
translation, content validity assessment with CVI=0.99, and pi-
lot testing, was designed to ensure that the Turkish version reta-
ins the conceptual equivalence of the original while remaining
linguistically and culturally appropriate for Turkish patients.

Subjective Norm Subscale

The finding that the subjective norm subscale demonstra-
ted the highest reliability coefficient (alpha=0.896) in the Tur-
kish adaptation is particularly noteworthy and may reflect the
culturally distinctive role of family and social environment in
diabetes self-management in Turkey. In Turkish society, healt-
h-related decisions are often deeply embedded in family stru-
ctures, and the expectations of family members, friends, and
healthcare professionals carry significant motivational weight.
This observation is consistent with the literature demonstra-
ting that social support from family members is strongly asso-
ciated with self-care behaviors and glycemic control in patients
with Type 2 diabetes (Stenberg & Hjelm, 2024). Furthermore,
studies conducted specifically in Turkish populations have
shown that family involvement and perceived social norms are
central determinants of diabetes self-management adherence
(Cokluk & Tokovska, 2023). The relatively high reliability of this
subscale in the Turkish sample, compared with the original sca-
le by Traina et al. (2016) in which perceived behavioral control
was the most reliable subscale, suggests that the social nor-
mative dimension of diabetes behavior may be more salient in
collectivist cultural contexts such as Turkey than in individua-
listic Western settings.

Attitude Subscale

The attitude subscale (alpha=0.724) demonstrated
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acceptable reliability, consistent with findings from cross-cul-
tural adaptations of TPB-based instruments in diabetes popu-
lations. Research has consistently shown that positive attitudes
toward self-care behaviors, including physical activity, dietary
adherence, and weight management, are significant predictors
of behavioral intention in individuals with Type 2 diabetes. A
structural equation modeling study demonstrated that attitude
was a significant predictor of behavioral intention (beta=0.161,
p<0.01), which in turn directly predicted self-management be-
havior (Wild et al., 2005; Chen et al., 2023). Similarly, TPB-ba-
sed educational interventions targeting attitude change have
been shown to produce significant improvements in self-care
behaviors and health literacy among patients with Type 2 di-
abetes (Morshedi et al., 2021). These findings underscore the
importance of including attitude measurement as a core com-
ponent of diabetes assessment tools, and support the clinical
relevance of the attitude subscale in the Turkish DIAB-Q.

Perceived Behavioral Control Subscale

The perceived behavioral control (PBC) subscale demons-
trated good reliability (alpha=0.788) in the Turkish adapta-
tion. PBC, reflecting an individual's belief in their ability to
perform a specific behavior, has been identified as one of the
strongest predictors of both intention and actual self-mana-
gement behavior in patients with Type 2 diabetes. Research
has shown that PBC had a direct effect on self-management
behavior (beta=0.259, p<0.001) as well as an indirect effect
through behavioral intention, indicating that the impact of
perceived behavioral control on self-management was stron-
ger than the effect mediated through intention alone (Chen
et al., 2023). This finding is clinically important: patients who
perceive they have control over their exercise, diet, and wei-
ght management are more likely to engage in these behaviors
regardless of their stated intentions, suggesting that nursing
interventions should specifically target self-efficacy enhance-
ment alongside motivational strategies. Structured nursing
intervention programs incorporating assessment, planning,
implementation, and review stages have demonstrated effec-
tiveness in developing self-management skills and empower-
ment in patients with Type 2 diabetes (Ibrahim et al., 2024).

Intention and Planning Subscales

The intention (alpha=0.671) and planning (alpha=0.598)
subscales demonstrated acceptable reliability, though these
were the lowest among the six subscales. This pattern is con-
sistent with findings in the broader TPB literature, where plan-
ning constructs tend to show greater variability across popu-
lations and cultural contexts. Research applying the reasoned
action approach to diabetes self-management behaviors has
demonstrated that all behaviors, physical activity, diet, and
blood glucose monitoring, were significantly predicted by in-
tention, action planning, and coping planning, highlighting
the importance of both motivational and volitional phases of
behavior change (St Quinton, 2022). The relatively lower reli-
ability of the planning subscale in this study may reflect the
greater sensitivity of planning behaviors to contextual factors
such as daily routine, living arrangements, and available social
support, all of which vary considerably among Turkish patients
with Type 2 diabetes. Future studies using the Turkish DIAB-Q
should examine whether planning scores are differentially
associated with self-management outcomes across patient
subgroups defined by age, education, and living situation.

Behavior Subscale

The behavior subscale (alpha=0.722) showed acceptab-
le reliability. Notably, this subscale demonstrated a different
pattern of association with the other constructs compared
with the original scale — specifically, a negative correlation
between the behavior subscale and the other five subscales
was observed. This finding may reflect the well-documented
"intention-behavior gap" in health psychology, whereby high
intentions, positive attitudes, and strong perceived control do
not always translate directly into consistent behavioral per-
formance. Studies have highlighted that continuous monito-
ring and peer support are essential to maintaining participant
engagement and commitment in diabetes self-management
programs, suggesting that behavioral enactment requires on-
going reinforcement beyond motivational readiness (Ibrahim
et al., 2024). In clinical practice, this pattern underscores the
value of the DIAB-Q as a diagnostic tool: patients with high
scores on attitude, subjective norm, and PBC subscales but low
behavioral scores may represent a priority group for targeted
nursing interventions focused on action planning, barrier iden-
tification, and behavioral follow-up.

Comparison with Original Scale

Sub-dimension reliability coefficients in this study were:
Subjective Norm a = 0.896; Attitude a = 0.724; Perceived Be-
havioral Control a = 0.788; Intention a = 0.671; Planning a =
0.598; Behavior a =0.722. These values compare favorably with
the original scale by Traina et al. (2016), whose pre-test-retest
subscale alphas were: Subjective Norm 0.66, Attitude 0.63, Per-
ceived Behavioral Control 0.68, Intention 0.46, Planning 0.61,
and Behavior 0.30. The improved reliability coefficients in the
Turkish adaptation, particularly for the Behavior subscale, may
be attributable to sample characteristics, cultural differences,
and translation refinements. Quantitative and qualitative dif-
ferences between the two samples (n = 125 vs. n = 1,015) and
variation in educational and cultural background are also likely
contributing factors.

Test-Retest and Temporal Stability

Test-retest analysis was conducted with 30 patients at a
two-week interval. Although some methodological guidelines
recommend a retest interval of two to four, the 14-day interval
used in this study is widely accepted in the scale adaptation
literature and is consistent with the practice of many published
Turkish validation studies. Paired-samples t tests confirmed no
statistically significant change in any subscale over time (all p>
0.05),and Spearman correlation coefficients were all statistically
significant (all p <0.001), indicating adequate temporal stability.

According to the results of the analysis in this study, the-
re was a significant positive correlation between all score ty-
pes of the DIAB-Q scale and a significant negative correlation
only in one of them. According to this result, as the frequen-
cy of performing health improvement behaviors such as we-
ight loss, diet adherence and exercise increases, there is an
increase in performing actions in dimensions such as subje-
ctive norm, attitude, perceived behavioral control, intention
and planning, and a decrease in the behavioral dimension.

Conclusions and Recommendations

The Turkish adaptation of the Diabetes Intention, Attitude
and Behavior Questionnaire, with its 17-item six-subscale stru-
cture, was found to be a valid and reliable measurement tool
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for use in Turkey. The scale demonstrated acceptable psycho-
linguistic and psychometric properties, including language
validity, content validity, internal consistency, and temporal
stability. It is recommended for use in clinical and research set-
tings to evaluate the intentions, attitudes, and behaviors of in-
dividuals with Type 2 Diabetes in the Turkish context.
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Ozet

Diyabetli Hastalarda Tamamlayici ve Alternatif Tip Kullanimi, Oz Bakim ve Bunlari Etkileyen Faktorler

Amag: Bu ¢calisma, diyabet hastalarinda tamamlayici ve alternatif tip (CAM) kullanimi, kendine bakim dlizeyle-
ri ve bunlan etkileyen faktorleri belirlemeyi amaglamistir.

Gere¢ ve Yontem: Bu tanimlayici kesitsel calisma 83 hasta ile gergeklestirilmistir. Veriler Kisisel Bilgi Formu,
Diyabet Oz Bakim Olcegi ve Tamamlayici ve Alternatif Tip Yaklasimlari Olcedi kullanilarak toplanmustir.

Bulgular: En sik tercih edilen tamamlayici ve alternatif tip yntemleri manevi yaklasimlar (dua %91,6; namaz
%81,9) ve bitkisel yaklasimlar (bitki ¢aylari %77,1) olmustur. Hastanede kalis siiresi ve bitkisel, beslenme ve ma-
nevi yaklasimlarin kullanim diizeyleri arttik¢a, diyabet 6z bakim diizeyinin de 6nemli di¢iide arttigi belirlenmistir
(p<0,05). Ayrica, kontrollerini diizenli yaptiran, kan glukozunu izleyen ve diizenli ayak bakimi yapan bireylerin 6z
bakim diizeylerinin daha yiiksek oldugu saptanmistir.

Sonug: Diyabeti olan hastalarda CAM kullanimi ile 6z bakim diizeyi arasinda pozitif bir korelasyon bulunmak-
tadir. Hastalar, 6z bakim slireglerini desteklemek icin manevi ve bitkisel ydntemleri yaygin olarak kullanmaktadir.
Saglik profesyonellerinin, hastalarin 6z bakimini degerlendirirken bu geleneksel yénelimleri dikkate almalari éne-
rilmektedir.

Anahtar Sézciikler: Diyabet; Oz Bakim; Tamamlayici ve Alternatif Tip

Abstract

Objective: This study aimed to determine the use of complementary and alternative medicine (CAM), self-care
levels, and the factors affecting these among patients with diabetes.

Method: This descriptive cross-sectional study was conducted with 83 patients. Data were collected using a
Personal Information Form, the Diabetes Self-Care Scale, and the Complementary and Alternative Medicine Appro-
aches Scale.

Results: The most frequently preferred CAM methods were spiritual approaches (Prayer 91.6%, Performing Sa-
lah 81.9%) and herbal approaches (Herbal teas 77.1%). It was determined that as the duration of hospital stay and
the levels of herbal, nutritional, and spiritual approach use increased, self-care levels also significantly increased
(p<0.05). Furthermore, individuals who had regular check-ups, monitored blood glucose, and performed regular
foot care exhibited higher self-care levels.

Conclusion: There is a positive correlation between CAM use and self-care levels in patients with diabetes mel-
litus. Patients extensively utilize spiritual and herbal methods to support their self-care processes. It is recommended
that healthcare professionals consider these traditional orientations when assessing patient self-care.

Keywords: Diabetes; Self-Care; Complementary Therapies
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Introduction

Diabetes is a chronic disease affecting millions of peop-
le worldwide. This lifelong condition can significantly impact
individuals' quality of life (Abejew et al., 2015). While modern
medicine plays a crucial role in the treatment of diabetes, the
incomplete cure and management of side effects have led
to an increased interest in complementary and alternative
medicine (CAM). These methods include herbal treatments,
multi-vitamin support, acupuncture, and other natural treat-
ment approaches (Grossman et al.,, 2018; Bausell et al., 2001).

The reasons for using complementary and alternative the-
rapy methods stem from individuals seeking more natural and
side-effect-free solutions in addition to modern medical treat-
ments. These therapy methods are thought to alleviate the sy-
mptoms of diabetes, improve quality of life, and contribute to
the management of the disease (Bausell et al., 2001; Song et al.,
2017;Alzahranietal.,2021;Ali-Shtayeh,Jamous,&Jamous,2012).

Self-care level refers to the ability of individuals to manage
their own health status and actively participate in treatment
processes. Enhancing the self-care level of diabetes patients
is vital for maintaining blood glucose levels, reducing the
risk of complications, and improving the quality of life. High
self-care level enables patients to be more successful in the-
ir treatment processes and reduces their need for healthcare
services (Adhikari Baral & Baral, 2021; Adams et al., 2021). Re-
search has shown that CAM methods have positive effects on
increasing the self-care behaviors and quality of life in patients
with diabetes (Lee, Pittler, & Ernst, 2008; Radwan et al., 2020).

The management of diabetes is not limited to medi-
cal treatments alone. A multidisciplinary approach is requ-
ired to improve patients' quality of life and minimize the
adverse effects of the disease. Complementary and alter-
native therapy methods constitute an essential part of
this multidisciplinary approach. These methods may sup-
port patients’ self-management and contribute to impro-
ved quality of life (Yeh, Eisenberg, Davis, & Phillips, 2002).

Inlightofthisinformation, thisstudyaimstodeterminetheuse
ofcomplementaryandalternativetherapies, thelevelsof self-ca-
relevel,and thefactorsaffecting theseamongdiabetes patients.

Materials and Methods

This cross-sectional descriptive study collected data th-
rough face-to-face interviews with individuals diagnosed with
Type 2 diabetes who presented to a Hospital in Gimushane
between November 1,2023, and June 1, 2024. The sample con-
sisted of 83 patients. The inclusion criteria for the study were:
willingness to participate in the study, ability to speak Tur-
kish, and no communication problems. Individuals who met
the inclusion criteria for the study and agreed to participate
were included in the study during the specified time period.

Data were collected using a personal informati-
on form, the Diabetes Self-Care Scale, and the Comp-
lementary and Alternative Medicine Approaches Scale.

Personal Information Form: This form, created by the re-
searchers, consists of 11 questions related to socio-demograp-
hic characteristics (age, gender, etc.) and 10 questions related
to disease characteristics.

Diabetes Self-Care Scale (DSCS): Developed by Lee
and Fisher, this Likert-type scale consists of 35 items with a
Cronbach's alpha value of 0.80 ( Lee & Fisher, 2005). The Tur-
kish validity and reliability of the scale were conducted by

Karakurt and Kasikgl in 2015. The scale does not have sub-di-
mensions or reverse items. The maximum score obtainable
from the scale is 140, with higher scores indicating better sel-
f-care activities. The Cronbach's alpha coefficient of the Turkish
version of the scale is 0.81 (Karakurt & Kasikci, 2015).

Complementary and Alternative Medicine Approaches
Scale (CAMAS):This scale was developed by Can etal.in 2009. It
consists of 55 items and has five sub-groups: herbal approaches
(29 items), biological approaches (3 items), nutrition (14 items),
religious practices (5 items), and cognitive-behavioral therapies
(5items). Each itemis scored as "0" if the patient does not use or
apply the approach and "1" if they do. The total score for each
sub-dimension is calculated by summing the item scores wit-
hin that sub-dimension, and the total score of the scale is obta-
ined by summing the sub-dimension scores (Can et al., 2009).

Statistical Analysis

Descriptive methods (mean, standard deviation, me-
dian, frequency, and percentage) were applied in the eva-
luation of the study data. T-test, one-way ANOVA, Pearson
Correlation, and Spearman Correlation analyses were used
for data analysis. The results were expressed with a 95% con-
fidence interval, and significance was determined at p<0.05.

Ethical Considerations

Ethical approval was obtained from the Scientific Research
and Publication Ethics Committee of Glimlshane Univertsity
to conduct the study. Necessary institutional permissions were
obtained. Written and/or verbal informed consent was obtai-
ned from all participants before data collection.

Results

The average age of the patients was 63.58+13.80 years,
with 65.1% being female. Of the participants, 80.7% were mar-
ried, 31.3% had completed primary school, and 59.0% were
housewives. Additionally, 21.7% of the patients smoked, with
an average daily cigarette consumption of 1.78+0.41 cigarettes.
Furthermore, 4.8% of the patients consumed alcohol (Table 1).

The average duration since the patients were diagnosed
with diabetes was 127.99+101.41 months, and the average
hospital stay was 3.34+1.68 days. It was found that 98.8% of the
participants regularly took their medication, 68.7% underwent
regular health check-ups, and 31.3% had irregular health che-
ck-ups. Additionally, 65.1% of the patients regularly monitored
their blood glucose, 25.3% engaged in regular exercise, 13.3%
performed regular foot care, whereas 86.7% did not (Table 2).

The mean total score of the DSCS was 78.28+10.31, while
the mean total score of the CAMAS was 17.92+3.19. When exa-
mining the sub-dimension mean scores of this scale, it was ob-
served that no patients used biological agents. The mean total
score for the herbal approach sub-dimension was 6.11+2.45,
for the nutritional approach sub-dimension it was 9.57+1.65,
for the spiritual approach sub-dimension it was 1.89+0.86, and
for the cognitive approach sub-dimension it was 0.34+0.52.

The distribution of CAM use among participants is presen-
ted in Table 3. The most frequently utilized CAM method was
found to be spiritual approaches, specifically individual prayer
(91.6%) and performing salah (81.9%). Regarding herbal and
nutritional approaches, the use of herbal teas (77.1%) and natu-
ral foods (69.9%) like honey or molasses were highly prevalent.
In contrast, more specialized techniques such as acupuncture,
meditation, and leech therapy were rarely used (1.2% each).
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Table 1. Socio-demographic Characteristics

Table 2. Disease-Related Characteristics

Table 3. Distribution of Participants’ Use of Complementary and Alternative Medicine
(CAM) (N=83)

A significant relationship was found between alcohol con-
sumption and the DSCS total score, indicating that those who
did not consume alcohol had better self-care levels (p=0.016).
It was found that individuals who had regular health check-ups
had higher DSCS total scores compared to those who did not
(p<0.001). Similarly, those who regularly monitored their blo-
od glucose levels and those who performed regular foot care
had higher DSCS total scores compared to those who did not
(p<0.001) (Table 4).

Table 4: Relationship Between the Total Scores of the Diabetes Self-Care Scale (DSCS), the
Complementary and Alternative Medicine Approaches Scale (CAMAS), and Various Variables
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It was found that married individuals had higher total sco-
res on the CAMAS compared to single individuals (p=0.031), and
those who exercised regularly had higher total scores compa-
red to those who did not (p=0.018) (Table 4). Individuals who
regularly monitored their blood glucose levels had higher sco-
res in the herbal approach sub-dimension compared to those
who did not (p=0.013). Married individuals had higher scores
in the nutritional approach sub-dimension compared to single
individuals (p=0.003), smokers had higher scores compared to
non-smokers (p=0.011), and those who did not undergo regular
health check-ups had higher scores compared to those who did
(p=0.001). Individuals who did not regularly monitor their blood
glucose levels had higher scores in the nutritional approach su-
b-dimension compared to those who did (p=0.001), and those
who exercised regularly had higher scores compared to those
who did not (p=0.005). A significant relationship was found
between occupation and scores in the nutritional approach su-
b-dimension (p=0.009). Further statistical analysis revealed that
retirees had higher scores compared to civil servants (p=0.020)
(Table 5).

Statistical analysis also showed that women had higher sco-
res in the spiritual approach sub-dimension compared to men
(p=0.007), non-smokers had higher scores compared to smo-
kers (p=0.013), and non-drinkers had higher scores compared
to drinkers (p=0.016). Individuals who regularly monitored their
blood glucose levels had higher scores in the spiritual approach
sub-dimension compared to those who did not (p=0.038), and
a significant relationship was found between occupation and
scores in the spiritual approach sub-dimension (p=0.001). Furt-
her analysis revealed that housewives had higher scores com-
pared to civil servants (p=0.007) and those engaged in freelance
work (p=0.016). Additionally, smokers had higher scores in the
cognitive approach sub-dimension compared to non-smokers
(p=0.011), and those who exercised regularly had higher scores
compared to those who did not (p<0.001). A significant relati-
onship was found between occupation and scores in the cogni-
tive approach sub-dimension (p=0.018). Further analysis reve-
aled that civil servants had higher scores compared to retirees
(p=0.033) (Table 5).

Correlation analysis revealed significant positive relations-
hips between the DSCS total score and the duration of diagnosis,
length of hospital stay, the total score of the herbal approach su-
b-dimension, the nutritional approach sub-dimension, and the
spiritual approach sub-dimension (p=0.006; p=0.026; p=0.008;
p=0.040; p<0.001, respectively). There were also significant po-
sitive relationships between the CAMAS total score and the total
scores of the herbal approach, nutritional approach, and cogni-
tive approach sub-dimensions (p<0.001; p<0.001; p=0.007, res-
pectively). Additionally, significant positive relationships were
found between the total score of the herbal approach sub-di-
mension and the number of cigarettes smoked, the amount of
alcohol consumed, education level, and the total score of the
cognitive approach sub-dimension (p=0.003; p=0.032; p=0.002;
p=0.003, respectively). Conversely, significant negative relati-
onships were identified between the total score of the herbal
approach sub-dimension and age, duration of diagnosis, length
of hospital stay, and the total score of the spiritual approach
sub-dimension (p=0.001; p<0.001; p=0.011; p=0.023, respecti-
vely). Furthermore, a positive relationship was observed betwe-
en the total score of the spiritual approach sub-dimension and
age, as well as the duration of diagnosis (p=0.003; p=0.018,
respectively). However, significant negative relationships
were found between the total score of the spiritual approach

sub-dimension and the number of cigarettes smoked,
education level, and the total score of the cognitive ap-
proach sub-dimension (p=0.007; p=0.002; p=0.028, res-
pectively). For the cognitive approach sub-dimension, ne-
gative relationships were noted with age and duration of
diagnosis (p<0.001; p=0.004, respectively), while positive re-
lationships were found with the number of cigarettes smoked
and education level (p=0.016; p=0.007, respectively) (Table 6).

Discussion

In this study, which aimed to determine the use of comp-
lementary and alternative medicine (CAM), self-care levels,
and the factors affecting these among diabetes patients, it was
found that non-drinkers had higher self-care levels compared
to drinkers.

The average total score of the DSCS in this study was
78.28+10.31. In a study conducted in our country, the average
score was found to be 96.25+19.61 (Yumusak, Sezer, & Dagde-
viren, 2023). This study found no significant difference between
gender and self-care levels. Similarly, a study by Yumusak et al.
(2023) also reported no significant relationship between gender
and self-care (Yumusak, Sezer, & Dagdeviren, 2023). However,
other studies have shown that female diabetes patients have hi-
gher self-care levels compared to males (Karakurt, 2008; Erilmez,
2018; Ausili et al., 2018).

It was found that individuals who had regular health che-
ck-ups had higher self-care levels compared to those who did
not. Similarly, those who regularly monitored their blood glu-
cose levels and performed regular foot care had higher self-care
levels. This underscores the critical importance of regular health
check-ups and personal health monitoring in diabetes manage-
ment (American Diabetes Association, 2020). Consequently, our
study found that individuals who underwent regular health che-
ck-ups had better self-care levels. It is expected that individuals
who perform necessary self-care activities, such as foot care and
blood glucose monitoring, would have higher self-care levels.

In our study, the most frequently preferred methods were
prayer (91.6%) and performing salah (81.9%). This indicates that
spiritual beliefs play a central role in coping with chronic disea-
ses in Turkish society. The literature frequently emphasizes that
patients with diabetes turn to religious approaches to alleviate
the psychological burden of the disease and maintain hope. Our
findings confirm that religious coping methods are an indispen-
sable support mechanism for these patients.

Among herbal approaches, the use of herbal teas (77.1%)
and natural foods such as honey or vinegar (69.9%) is highly
prevalent. Notably, the 25.3% rate of nettle use is significant, as
there is a widespread public belief in its blood glucose lowering
effects. However, since the uncontrolled use of these methods
carries a risk of interaction with medical treatments, they must
be carefully monitored by healthcare professionals.

The most striking finding of our study is that as the use of
herbal, nutritional, and spiritual approaches increased, the sel-
f-care levels of the patients also increased. This suggests that
patients who utilize CAM methods are actively attempting
to gain more control over their health and are taking a more
proactive role in disease management. In other words, these
patients are not merely passive medication users but are 'hi-
gh-self-care' individuals seeking diverse ways to improve their
well-being. Studies have reported that individuals who use CAM
exhibit more positive health behaviors and better diabetes sel-
f-management (Canaway & Manderson, 2013; Bell et al., 2006).
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Table 5: Relationship Between the Sub-Dimensions of the Complementary and Alternative Medicine Approaches Scale (CAMAS) and Various Variables

Table 6. Correlation Between the Total Scores of the Diabetes Self-Care Scale (DSCS), the Complementary and Alternative Medicine Approaches Scale (CAMAS) and Its
Sub-Dimensions, and Various Variables
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It was found that married individuals had higher levels of
CAM usage and nutritional approach usage compared to single
individuals. This finding suggests that social support and family
interactions may play a crucial role in health management and
the inclination towards alternative treatment methods (Gallant,
2003). Family support can help individuals feel more secure
when making health-related decisions and allow them to exp-
lore different treatment options (Umberson & Montez, 2010).

In this study, it was observed that women had higher le-
vels of spiritual approach usage compared to men, non-smo-
kers had higher levels compared to smokers, and non-drin-
kers had higher levels compared to drinkers. Individuals who
regularly monitored their blood glucose levels had higher
levels of spiritual approach usage compared to those who
did not. Additionally, housewives had higher levels of spiri-
tual approach usage compared to civil servants and those
engaged in freelance work. Previous studies have reported
no significant relationship between gender and CAM usa-
ge (Ali-Shtayeh, Jamous, & Jamous, 2012; Ceylan et al., 2009;
Chang, Wallis, & Tiralongo, 2012; Hashempur et al, 2015;
Manya, Champion, & Dunning, 2012; Moolasarn et al., 2005).
However, one study indicated that CAM usage was significant-
ly associated with female gender (Raja et al., 2019). Therefore,
there are varied results regarding gender-related differences.

This study also revealed differences in the use of CAM
among various occupational groups. Retirees had higher
nutritional approach usage levels compared to civil servants.
Conversely, civil servants had higher cognitive approach
usage levels compared to retirees. A study reported a sig-
nificant relationship between CAM usage and unemploy-
ment (Raja et al., 2019), which is consistent with our findings.

In this study, it was found that smokers had higher nut-
ritional and cognitive approach usage levels compared to
non-smokers. Individuals who did not undergo regular he-
alth check-ups had higher nutritional approach usage levels
compared to those who did. Those who engaged in regular
exercise had higher overall CAM usage levels, as well as higher
cognitive and nutritional approach usage levels compared to
those who did not exercise. Individuals who regularly moni-
tored their blood glucose levels had higher herbal approach
usage levels compared to those who did not; however, those
who did not regularly monitor their glucose levels had higher
nutritional approach usage levels compared to those who did.
As the number of cigarettes smoked, the amount of alcohol
consumed, and the level of education increased, the usage
level of the herbal approach also increased. However, as age,
duration of diagnosis, and length of hospital stay decreased,
the usage level of the herbal approach increased. The usage
level of the spiritual approach increased with age and durati-
on of diagnosis, but decreased with higher levels of cigarette
smoking and education. The cognitive approach usage level
decreased with age and duration of diagnosis but increased
with higher levels of cigarette smoking and education. A study
found that CAM usage was significantly associated with fema-
le gender, older age, divorced/widowed marital status, lower
education, unemployment, longer duration of diabetes, dia-
betes-related complications, and poor glycemic control (Raja
et al., 2019). Three studies reported a significant relationship
between the duration of diagnosis and CAM usage (Ceylan et
al., 2009; Khalaf & Whitford, 2010; Naja et al., 2014). Studies con-
ducted in Taiwan and the USA reported a significant relations-
hip between age and CAM usage (Bell et al., 2006; Chang, Wal-
lis, & Tiralongo, 2012). Other studies have found a significant

relationship between education level and CAM usage among
diabetes patients (Bell et al., 2006; Ceylan et al., 2009; Hasan
et al, 2011; Kumar, Bajaj, & Mehrotra, 2006). Longer disease
duration, older age, higher education level, and higher fa-
mily income were reported as factors increasing CAM usage
in the USA and India (Egede et al., 2002; Kumar, Bajaj, & Meh-
rotra, 2006). These findings support the results of our study.

Conclusions and Recommendations

In conclusion, the findings of this study suggest that cer-
tain lifestyle factors and regular health practices are associ-
ated with self-care levels and CAM use among patients with
diabetes. The importance of multidisciplinary approaches and
lifestyle modifications in diabetes management is evident. Fu-
ture studies with larger sample sizes and long-term follow-ups
will help to support these findings and provide a better un-
derstanding of the potential benefits and limitations of CAM in
diabetes management.

Limitations

This study is limited to a sample of 83 people (N=83). For
the generalizability of the findings, it is recommended to con-
duct similar studies in larger groups covering different regions.

Relevance of Clinical Practice

Some alternative therapies used affect medication compli-
ance in patients with diabetes mellitus. Knowing the alternative
therapies used may help to reach easier results in nursing pra-
ctices and to prevent possible negativities before they occur.
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Ozet

Amag: Bu arastirma, beden editimi ve spor égretmenligi 6grencilerine verilen “Tip 1 Diyabetle ilgili Akran Egiti-

mi”nin etkinligini degerlendirmek amaciyla yapildi.

Gereg ve Yontem: Calisma tek grup én-test ve son-test tasarimda olup arastirmanin 6rneklemini 2024-2025
egitim-6gretim yill bahar déneminde bir devlet (iniversitesinin spor bilimleri fakdiltesinde 6grenim géren 3. Siniflar-
dan 25, 4. Siniflardan 15 olmak tizere toplam 40 6grenci olusturmustur (n=40). Arastirma verilerinin toplanmasinda
“Ogrenci Bilgi Formu” ve “Tip 1 Diyabet Soru Formu” kullanilmistir. Veriler tanimlayici istatistikler, Friedman testi,
Cochran’s Q testi ve Bonferroni post-hoc testi kullanilarak analiz edildi. istatistiksel anlamhilik diizeyi p<0,05 olarak

kabul edildi.
Bulgular: Ogrencilerin “Tip 1 Diyabet Soru Formu’ndan aldiklari puanlarin (i 6lciim zamani arasinda ista-
Sorumlu Yazar tistiksel olarak anlamh diizeyde farklilik gosterdigi saptandi (p<0,001). Katilimcilarin, akran egitimi 6ncesine gére,
Ismail CETINTAS egitim sonrasi ve egitimden 2 hafta sonrasinda “Tip 1 Diyabet Soru Formu”na verdikleri yanitlardaki dogru oranlarin

E-mail: ismaillcetintas@gmail.com ytizdesi anlamii olarak daha yiiksek bulundu (p<0,05).

Sonug: Beden editimi ve spor 6gretmenligi béliimii 6grencilerine verilen “Tip 1 Diyabetle ilgili Akran Egitimi”nin
6grencilerin Tip 1 diyabetle ilgili bilgilerini anlamli olarak arttirdigi ve akran egitim modelinin etkili bir yéntem oldu-
Hasancan DURAN gu bulundu. Meslek yasamlarinda Tip 1 diyabetli 6grencilerle karsilasma olanadi olan tiim 6gretmen adaylarina Tip

0009-0001-3655-0763 1 diyabet ve yénetimi ile ilgili egitim oturumlan dtizenlenmelidir.

Anahtar Sézciikler: Tip 1 Diyabet, Akran Egitimi; Beden Egitimi ve Spor; Ogrenci

ismail CETINTAS
0000-0002-9449-8801
Abstract
The Effectiveness of Peer Education on Type 1 Diabetes Among Physical Education and Sports
Teaching Students

Objective: This study aimed to evaluate the effectiveness of “Peer Education on Type 1 Diabetes” provided to

physical education and sports teaching students.

Received: 23.02.2026 Method: The study was a single-group pre-test and post-test design, and the sample consisted of 40 students
Accepted: 07.06.2026 (25 from the 3rd year and 15 from the 4th year) studying at the Faculty of Sports Sciences of a state university during
the spring semester of the 2024-2025 academic year (n=40). A “Student Information Form” and a “Type 1 Diabetes
Questionnaire” were used to collect research data. Data were analyzed using descriptive statistics, the Friedman test,

Cochran’s Q test, and Bonferroni post-hoc test. A p-value of <0.05 was considered statistically significant.

Results: It was found that the scores students received from the “Type 1 Diabetes Questionnaire” differed statis-
tically significantly among the three measurement times (p<0.001). The percentage of correct answers on the “Type
1 Diabetes Questionnaire” given by participants was found to be significantly higher after peer education and two

weeks after the education (p<0.05).

Conclusion: It was found that "Peer Education on Type 1 Diabetes" given to physical education and sports teac-

effective method. Training sessions on Type 1 diabetes and its management should be organized for all prospective

@ ® @ @ hing students significantly increased their knowledge about Type 1 diabetes and that the peer education model is an

teachers who may encounter students with Type 1 diabetes in their professional lives.

Keywords: Type 1 Diabetes; Peer Education; Physical Education and Sports; Students
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Diabetes mellitusun (DM) cocuklarda ve ergenlerde yaygin
gorulen sekli tip 1 diabetes mellitus (T1DM), pankreas organin-
daki beta hicrelerinin tahribati sebebiyle yetersiz insilin ya-
pimi sonucu kan glikoz seviyelerinde artma ile gelisen kronik
bir hastaliktir (Lucier ve Weinstock, 2023; Paschou vd., 2018).
T1DM her kiside ve yasta ortaya cikabilmesine ragmen, cocuk
ve ergenlerde gorilme sikligi yiiksektir ve okul cagindaki ¢o-
cuklarda Tip 1 diyabet gorilme sikhigi her gegen yil artmak-
tadir (Lawrence vd., 2022; Marks, 2021). Uluslararasi Diyabet
Federasyonu (IDF) 2024 yilinda diinyada 1,81 milyon T1DM'li
cocuk ve addlesan (0-19 yas) oldugunu ve ayni yas araliginda
219.000 yeni T1DM vakasinin teshis edildigini bildirmistir (IDF,
2025). Ayrica, IDF tahminlerine gore 2024 yilinda Turkiye'de
yaklasik 47.000 T1DM ile yasayan ¢ocuk ve addlesan (0-19 yas)
bulunmaktadir (IDF, 2025). Tirkiye'de ¢ocuk ve addlesanlarda
Tip 1 diyabet prevelans ve insidansini saptamak icin yapilan bir
arastirmada; insidans 10,8/100,000; prevelans 0,75/1000 olarak
saptanmistir (Yesilkaya vd., 2017). Turkiye'de 0-18 yas grubun-
daki cocuk ve addlesanlar arasinda her yil yaklasik yeni 2500
T1DM vakasi bildirilmektedir (Yesilkaya vd., 2017). Yas arahgi-
na gore yillik yeni TIDM tani sayilari ise su sekildedir: 0-4 yas
arasinda 364, 5-9 yas arasinda 633, 10-14 yas arasinda 1000 ve
15-18 yas arasinda 467 yeni tani almistir (Yesilkaya vd., 2017).

T1DM bakimi, hem ¢ocuklar hem de aileleri icin karmasik
bir strectir. Bu siirecte kan sekeri takibi, insilin uygulamasi,
dizenli ve saglikli beslenme, fiziksel aktivite/egzersiz gibi bir-
¢ok uygulama bulunmaktadir. Okulda diyabet bakiminda, 6g-
retmenlerin, okul idaresinin ve diger personellerin bilgi sahibi
olmasi oldukca onemlidir ¢linkii her gegcen giin okullardaki
diyabetli 6grenci sayisi artmaktadir (Bechara vd., 2018; Marks,
2021). Bununla birlikte, tilkemizde yatili okullar ve 6zel okullar
hari¢ cogu devlet okulunda okul hemsiresi bulunmamakta-
dir (Tari ve Kitis, 2016). T1IDM yonetiminde fiziksel aktivite ve
egzersiz cok onemli bir rol oynamasina karsin, dogru sekilde
planlanmamis fiziksel aktivite ve egzersizler TIDM'li cocuk ve
adolesanlarin kan sekeri dengelerini bozabilmektedir (Adas,
2019; Chimen vd., 2012). Okullarda, beden egitimi ve spor
dersi 6grencileri fiziksel, mental ve bilissel yonden gelistiren
ve cocuklara dayaniklilik, hiz, kabiliyet kazandiran fiziksel tir-
de enerji harcanan aktiviteler iceren bir derstir (inan vd., 2024).

Akran egitimi; benzer yas, beceri ve disiince yapisindaki
gruplara ait bireylerin sistemli bir sekilde bir araya getirilerek,
birbirlerine bilgi aktarmasi, beceri gelistirmesi veya tutum ka-
zandirmasi tzerine kurulmus yaygin kullanilan etkili bir egitim
yaklagimidir (Asci vd., 2016; Unver ve Akbayrak, 2013). Akran
egitimi 6grencilerin birbirlerine rahatlikla soru sormasini sag-
layan bir ortam sunar ve bu sirecte; otoriteden bagimsiz,
stresin minimumda tutuldugu bir 6grenme atmosferi yaratilir
(Unver ve Akbayrak, 2013; Yalcin, 2010). Akranlar, birbirlerine
destek olarak 6grenme siireclerini pekistirirler (Unver ve Ak-
bayrak, 2013; Yalgin, 2010). Ayrica bu yontem, bireylerin bakis
acilarini genisleterek yeni davranislar ve 6zdesimler kazanma-
larina yardimai olur (Unver ve Akbayrak, 2013; Yalcin, 2010).
Dinyada ve Ulkemizde cocuk ve addlesanlar arasinda hizla
artan T1DM vakalar distintldigiinde (IDF, 2025; Yesilkaya vd.,
2017) beden egitimi ve spor 6gretmenligi bolimu 6grencile-
rinin ileride meslek yasamlarinda karsilasabilecekleri Tip 1 di-
yabetli 6grenciler ve Tip 1 diyabet ile ilgili bilgi sahibi olmalari
onemlidir. Literatlr incelendiginde Ulkemizde 6gretmenlere
yonelik yapilan Tip 1 diyabet ile ilgili egitim mudahalelerinin
oldugu gorilmistir (Cetintas ve Kostak, 2025; Dogan, 2016)
Ancak, literatiirde 6gretmen adaylarina/beden egitimi ve spor

ogretmenligi 6grencilerine Tip 1 diyabetle ilgili yapilan herhan-
gi bir egitim miidahalesi iceren arastirmaya rastlanmamistir. Bu
calisma kapsaminda, Glkemizde ilk kez beden egitimi ve spor
ogretmenligi 6grencilerine Tip 1 diyabetle ilgili bir egitim girisi-
minin uygulanacak olmasi; bu egitim girisiminde akran egitimi
yonteminin, vaka tartismalari ve Kahoot! uygulamasinda yapi-
lacak soru-cevap etkinlikleri gibi interaktif yontemlerin kulla-
nilacak olmasi bu ¢alismanin 6zglin degerini olusturmaktadir.

Amag: Bu arastirma, beden egitimi ve spor 6gretmen-
ligi 6grencilerine verilen “Tip 1 Diyabetle ilgili Akran Egiti-
mi”nin etkinligini degerlendirmek amaciyla yapildi. Bu amag
dogrultusunda c¢alismanin hipotezleri asagida verilmistir:

HO Hipotezi: Beden egitimi ve spor 6gretmenligi 6g-
rencilerinin “Tip 1 Diyabetle ilgili Akran Egitimi” sonrasi
“Tip 1 Diyabet Soru Formu’na verdikleri yanitlardaki dog-
ru oranlarin ylzdesi (son-test) ile egitim 6ncesi dogru yanit
oranlarinin yiizdesi (6n-test) arasinda anlamli fark yoktur.

H1 Hipotezi: Beden egitimi ve spor 6gretmenligi 6g-
rencilerinin “Tip 1 Diyabetle ilgili Akran Egitimi” sonrasi “Tip
1 Diyabet Soru Formu”na verdikleri yanitlardaki dogru oran-
larin ylzdesi (son-test), egitim 6ncesi dogru yanit oranlari-
nin ylzdesine (6n-test) gore anlamli olarak daha ylksektir.

Gereg ve Yontem

Arastirmanin Tipi
Bu arastirma, tek gruplu 6n test-son test yari deneysel ta-
sarimda yuratalda.

Arastirmanin Evreni ve Orneklemi

Bu arastirma 2024-2025 egitim-6gretim yili bahar done-
minde Tirkiye'de bir devlet Universitesinin spor bilimleri fa-
kultesinde akilli tahta ve internet baglantisinin oldugu, egitim
oturumlarinin yapildidi tarihlerde uygun olan dersliklerde be-
den egitimi ve spor 6gretmenligi bolima 3. ve 4. sinif 6grenci-
leriile yliz ylize gerceklestirildi.

Arastirmanin yuritlldigi spor bilimleri fakiltesinin be-
den egitimi ve spor 6gretmenligi boliminde (fakilte 6grenci
islerinden alinan bilgiye gore) 3.sinifta kayith 51, 4.sinifta ka-
yith 54 6grenci bulunmaktadir. Daha 6nce benzer bir ¢calisma
yapiimadigindan katilimcilarin dogru yanitlari Gzerinden o6r-
neklem hesabi yapilamamistir. Calismaya dahil olma kriterle-
rini karsilayan, gonulli olan ve egitim oturumlarinin yapildig
glinlerde boliimdeki derslerine devam eden ogrenciler calis-
maya dahil edildi. Egitim oturumlarina 3.siniflardan 31 6grenci
katildi ancak ikinci ve/veya Uclincl 6lcimlerde “Tip 1 Diyabet
Soru Formu"nu cevaplamadiklari icin 6 6grenci ¢alisma disi
birakildi. Egitim oturumlarina 4.siniflardan 20 6grenci katildi
ancak ikinci ve/veya Uglincu ol¢iimlerde “Tip 1 Diyabet Soru
Formu”nu cevaplamadiklari icin 5 6grenci calisma disi birakil-
du. ikinci ve/veya Uciincii dlciimlerde veri toplama araclarini
doldurmayan ya da eksik dolduran toplam 11 6grenci calis-
madan cikanlmistir. Egitim oturumlarina toplam 51 (31+20)
ogrenci katilmasina ragmen arastirmaya 40 (25+15) 6grenci
dahil edildi. Sonug olarak arastirmanin ¢alisma grubunu 40
ogrenci olusturdu (n=40). Bu ¢alisma icin post-hoc gli¢ analizi
G*Power (version 3.1.9.7) programi kullanilarak yapildi. Ana-
lizde 0=0.05, 6rneklem buyukligi n=40, ¢ tekrarli 6l¢im ve
etki blylkligu (f=1.18) esas alindi. Yapilan analiz sonucunda
calismanin istatistiksel glicii 1.00 (%100) olarak hesaplandi.
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Busonug,arastirmaninmevcutérneklembuyukliglileistatistik-
selolarakyeterliglicesahipoldugunugdstermektedir.Arastirma-
ya dahil etme ve arastirmadan dislama kriterleri asagida verildi.
Dahil etme kriterleri:
«+ Arastirmaya katilmaya gonalli olma
Beden egitimi ve spor 6gretmenligi bolimu 3. veya 4.
sinif 8grencisi olmak
“Tip 1 Diyabetle ilgili Akran Egitimi” oturumlarina ek-

siksiz katiimak

- On-test ve son-test formlarini eksiksiz doldurmak

- Daha 6nce diyabetleilgili herhangi bir egitim almamis
olmak

Dislama kriterleri:

+ Arastirmaya katilmaya gonulli olmama

+ Beden egitimi ve spor 6gretmenligi bolim 1. veya 2.
sinif 6grencisi olma

+ “Tip 1 Diyabetle ilgili Akran Egitimi” oturumlarindan
en az birine katilmama

- On-test ve/veya son-test formlarini tam olarak yanitla-
mama

- Daha 0Once diyabetle ilgili herhangi bir egitim almis
olma

Veri Toplama Araclari

“Qgrenci Bilgi Formu”: Form arastirmacilar tarafindan li-
teratlr dogrultusunda (Cetintas ve Kostak, 2025; Dogan, 2016;
Gokge vd., 2022; Kobayashi vd., 2023) hazirlandi. Formda; 6g-
rencilerin cinsiyet, yas, sinif, gano puani, maddi durum, cogun-
lukla yasanilan bolge, cevrelerinde diyabet tanisi almis birey/
bireyler varligi ve Tip 1 diyabetle ilgili bilgileri hakkinda toplam
8 soru bulunmaktadir.

“Tip 1 Diyabet Soru Formu”: Form olusturma siirecinde
kapsamli literatlir (Adas, 2019; Aybatti, 2020; Assarrar vd., 2025;
Birol vd., 2020; Bratina vd., 2018; Cetintas ve Kostak, 2025; Ce-
lebi, 2014; Dogdan, 2016; Kobayashi vd., 2023; Yigit vd., 2018)
taramasi yapildi. Benzer arastirmalar ve gecerlik-glivenirligi
ogretmenler Uzerinde kanitlanmis 6lcek maddeleri referans
alinarak soru havuzu olusturuldu, daha sonra soru havuzundan
calismanin amaci ve hedef grubuna uygunluk dogrultusunda
16 soru secildi. Formda; diyabetin tanimi, tipleri, belirtileri,
diyabet yonetimi, fiziksel aktivite/egzersiz ve beden egitimi
derslerine katihm ile ilgili toplam 16 dogru/yanlis/bilmiyo-
rum secenekli soru bulunmaktadir. Hazirlanan formda 4 adet
ters soru (dogru yaniti "yanlis" olan) bulunmakta (4,11,13 ve
15. sorular), diger 12 soru "dogru" ifadelerden olusmaktadir.
“Tip 1 Diyabet Soru Formu”nun Kuder-Richardson 20 i¢ tutar-
ik katsayisi 0,63 olarak hesaplandi. Formda her bir soru igin
dogru yanitlara 1 puan, yanlis ya da bilmiyorum yanitlarina 0
puan verilerek total bilgi puani hesaplandi. Formdan alinan
total puan arttik¢a, katilimailarin “Tip 1 diyabet ve yonetimi”
ile ilgili bilgilerinin de artacagi seklinde degerlendirme ya-
pildi. Ayrica, formdaki her bir soruya verilen cevaplar dogru/
yanhs oranlar verilerek sayi ve ylizde olarak degerlendirildi.

“Tip 1 Diyabetle ilgili Akran Egitimi”nin Uygulanmasi

“Tip 1 Diyabetlelgili Akran Egitimi”aynigiinde ikioturumda
yapildi. Egitimin etkinligini arttirmak amaci ile egitim 3. ve 4. sI-
nif grencilerine farkli egitim giin ve oturumlarinda yapildi. EGi-
timin ilk oturumunda én-test uygulamasi kapsaminda "Ogrenci
Bilgi Formu" ve“Tip 1 Diyabet Soru Formu”6grencilere uygulan-
di. On-test/son-test formlarin eslestiriimeleri icin égrencilere

formlarin basina bir rumuz yazmalari istendi ve sonrasinda
bu rumuz kullanilarak formlarin eslestirmeleri yapildi. Ogren-
cilere, arastirma stirecinde herhangi bir kimlik bilgisi istenme-
yecedini, arastirmadan elde edilen bilgilerin sadece bilimsel
amacla kullanilacagi bilgisi verildi. On-test uygulamasi son-
rasi akran egitici, ayni zamanda arastirmaci, tarafindan “Tip 1
Diyabetle ilgili Akran Egitimi” bashkli sunum yapildi. Egitim
sunumu arastirmanin yUrataldiga fakiltede uygun tekno-
lojik ekipmanin (akilli tahta ve internet baglantisinin oldugu)
saglandigi bir derslikte yapildi. Egitim sunumu arastirmaci-
lar tarafindan literatlr dogrultusunda hazirlandi (Aycan vd.,
2012; Birol vd., 2020; Celik, 2019; Dogan, 2016; Hatun vd., 2020;
Kin, 2021; Samancioglu, 2016; Silistre ve Hatipoglu, 2019).

Egitim sunumu diyabetin tanimi, diyabet tipleri, diyabetin
olusum mekanizmasi, diyabet tanisi, diyabetin belirti ve bulgu-
lari, diyabetin yonetimi, diyabet ve fiziksel aktivite, beden egiti-
mi dersleri, okulda diyabet ile ilgili acil durumlar konularindan
olustu ve yaklasik 40 dakika stirede Microsoft PowerPoint for-
mati ile sunuldu. Akran egitici ayni Gniversitede hemsirelik bo-
[Gm{ dérdinci sinif 6grencisi olup Cocuk Saghgi ve Hastalik-
lari Hemsireligi dersi ile Endokrin ve Metabolizma Hemsireligi
derslerini alip basarli olmustur. Derslerin teorik ve uygulamala-
rinda diyabet, cocuklardaTip 1 diyabet ve yonetimiile ilgili bilgi
ve beceri kazanmistir. Ayrica, bu calisma siirecinde tim egitim
materyallerinin hazirlanmasi ve akran egitiminin uygulanmasi
O0gretim elemani, ayni zamanda arastirmaci, danismanliginda
ve gozetiminde yUritulmustlir. Danisman 6gretim elemani
ve arastirmaci yliksekdgretim kurumunda cocuklarda diyabet
ile ilgili ders vermekte olup, konu ile ilgili ulusal ve uluslarara-
si yayinlari mevcuttur. Sunum bitiminde 6grencilere bilgilerin
kalici olmasi amaciyla diyabet ile ilgili brosirler dagitildi. Bro-
sir icerigi de literatlir dogrultusunda arastirmacilar tarafindan
egitim sunum icerigi ile paralel olarak hazirlandi (Aycan vd.,
2012; Birol vd., 2020; Celik, 2019; Dogan, 2016; Hatun vd., 2020;
Kin, 2021; Samancioglu, 2016; Silistre ve Hatipoglu, 2019).

Egitimin ikinci oturumunda spor bilimleri fakiltesinde
Kahoot! uygulamasinin agilabilecedi uygun bir sinifa gecil-
di. Akilli tahta veya projeksiyon ile Kahoot! uygulamasi acildi
(Kahoot!, 2024). Kahoot!, 6gretmen, 6grenciler ve daha bircok
kisi tarafindan coktan secmeli, eslestirme, dogru/yanlis, kisa
cevapli, yap-boz gibi farkli soru cesitleri olan ve soru sormaya
olanak taniyan bir platformdur. Kisiler tarafindan olusturulan
testlere bireysel olarak katilma olanagi sunar. Bu platformda
olusturulan testler akilli tahta gibi ana ekranlarda agilarak veya
yansitilarak kullanicilar vasitasi ve pin kodu ile akilli telefonlar-
dan giris yapilir. Sorular ve cevaplar tahtada gozikur. Uygun
sikki veya cevabi katihmcilar giris yaptiklari akilli telefon vasita-
stile isaretler. Test sonunda sorunun cevabi gézukdr, en hizlive
dogru isaretleme yapanlar ilk sirada olacak sekilde siralanirlar.

Egitimin ikinci oturumu kapsaminda 6grencilerin motivas-
yonlarini ve katihm sayilarini (uygulama ile 6grenciler anonim
olarak katilabilirler) arttirmak ve interaktif bir yontemle vaka
tartismalarini ylritmek amaci ile vaka tartismalari Kahoot! uy-
gulamasi tizerinde yapildi. Ogrencilere iki drnek vaka Kahoot!
uygulmasi vasitasi ile tahtada yansitildi. iki vaka tartismasi icin
Kahoot! uygulamasi izerinden 2 yontem kullanildi. Yontemler-
den ilki "Beyin Firtinasi" yontemidir. Bu yontemde 6grencilere
vaka Kahoot! uygulamasi ile ekrana yansitildi, 6grenciler 4 da-
kika icinde "Okulda Beden Egitimi Dersine Katilim" adli vakayi
okuyarak vakaya uygun ¢6zim yontemlerini telefon vasitasi
ile yazdilar. Tim cevaplar toplandi ve benzer cevaplar grup-
landinlarak ¢6ziim yontemleri oylanmasi igin tekrar 6grencile-
re génderildi. Ogrenciler tekrar cevaplari oyladi ve en yiiksek
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orandaki cevaplar tahtaya yansitildi. Akran egitimci cevaplari
sinifla birlikte tartisti. ikinci ydntem olan "Kelime Bulutu" yon-
teminde ise 0grencilere vaka akilli tahta vasitasi ile yansitildi,
dgrenciler "Okulda Hipoglisemi Gelisen Tip 1 Diyabetli 0g-
rencinin Yonetimi" adli vakay! okuyup 4 dakika icinde vakaya
uygun kelimeler yazdi. Yazilan kelimelere ve yogunluklarina
gore kelime bulutu olustu. Akran egitimci 6grencilerle birlikte
kelime bulutunu tartisti. Vaka tartismasi stirecinde "Bu durum
ile karsilastiginizda ne digtiniirstiniiz?", "Bu durum ile karsilas-
tiginizda ne yaparsiniz?" gibi sorular yoneltildi. Her bir vaka
tartismasi yaklasik 15 dk stirdii. Vaka calismasi sonrasi Kahoot!
uygulamasi Gzerinden bilgilerin pekistirilmesi amaci ile kisa si-
nav (Quiz) uygulamasina gegcildi. Kahoot! uygulamasi kullani-
larak katihmcilara ¢coktan se¢meli 10 soru yoneltildi ve sorular
diyabetin tipleri, belirtileri, komplikasyonlari, diyabet yonetimi,
fiziksel aktivite/egzersiz ve beslenme ile ilgiliydi. Sorular lite-
ratlir taramasi sonucunda arastirmacilar tarafindan hazirlandi
(Adas, 2019; Aybatti, 2020; Bratina vd., 2018; Birol vd., 2020; Do-
gan, 2016). Ogrenciler kendi akilli cihazlari ile ayni anda giris
sagladilar ve Quiz sorularini cevapladilar. Kahoot! uygulama-
sinda Quiz uygulamasi yaklasik 15 dk siirdi. Egitim 6ncesi Quiz
uygulamasinda ilk 3’e giren 6grencilere 6dul verilecegi bilgisi
verilerek 6grencilerin motivasyonunu arttirarak dersi aktif bir
sekilde dinlemeleri saglandi. Quiz bittikten sonra Kahoot! uy-
gulamasinin cevaplama siresi ve dogru oran yiizdesine gore
olusturdugu siralamada ilk tige giren 6grencilere 6ddlleri veril-
di. Kahoot! uygulamalari sonrasinda tim 6grencilere son-test
uygulamasi kapsaminda “Tip 1 Diyabet Soru Formu” ikinci kez
uygulandu. Bilgilerin kalicihigini test etmek amaci ile egitim otu-
rumlarinin bitiminden 2 hafta sonra“Tip 1 Diyabet Soru Formu”
Uclinct kez uygulandi. 3 dl¢lim formlari 6grencilerin yazdigi
rumuzlar ile eslestirildi. “Tip 1 Diyabetle ilgili Akran Egitimi” ve
verilerin toplanmasi icerigi Tablo 1'de gosterilmistir (Tablo 1).

Tablo 1.“Tip 1 Diyabet ile ilgili Akran Egitimi” ve Verilerin Toplanmasi

OTURUM  UYGULAMA MATERYAL SURE
Veri Toplama Araclari
1.0turum  On-Test Uygulamasi  “Ogrenci Bilgi Formu” 15 dk
“Tip 1 Diyabet Soru Formu”
1.0turum Tip 1 D'}'.a.be.t,,le llgil Microsoft PowerPoint sunumu 40 dk
Akran Egitimi
1. Oturum Brovg,urlenn Brosiirler (baski olarak) 5dk
dagitilmasi
Kahoot! uygulamasi ile “Beyin Firti-
nasi” ve “Kelime Bulutu” yontemleri-
ni kullanarak,
AT | Ve i Okultia Beden Egitimi Dersine
Katilim?,
*Okulda Hipoglisemi Gelisen Tip 1 30 dk
Diyabetli Ogrencinin Yonetimi” adli
vaka tartismalari
n . P
2.0turum  Kahoot! Testi Kah?Ot.' uygulamastile Quiz ve 5dl 15 dk
takdimi
Son-Test Veri Toplama Araclari
gosiin Uygulamasi “Tip 1 Diyabet Soru Formu” Isiels

Verilerin Analizi

Veriler, IBM SPSS paket programi (IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp.) kullanilarak
analiz edildi. Katilimcilarin sosyodemografik 6zelliklerinin de-
gerlendirilmesinde sayi, ytuzde dagilimlari, ortalama ve stan-
dart sapma kullanildi. Verilerin normal dagihma uygunlugu
Shapiro-Wilk testi ile degerlendirildi ve veri setinin normal
dagilima uygun olmadigi tespit edildi (p<0,05). Ogrencilerin,
egitim oncesi, sonrasi ve iki hafta sonraki dl¢ciimlerde “Tip 1
Diyabet Soru Formu“ndan elde edilen total puanlarin 6l¢iim

zamanlarina gore karsilastirilmasi, verilerin dagilim ozellikle-
rine uygun olarak Friedman testi ile yapildi. Katihmcilarin “Tip
1 Diyabet Soru Formu”na verdikleri yanitlardaki dogru oranla-
rin ytzdeleri Cochran's Q testi ile analiz edildi. “Tip 1 Diyabet
Soru Formu” total puanlar ve 6grencilerin sorulara verdikleri
dogru yanit oranlari i¢in 3 6lciim arasinda fark tespit edilmesi
durumunda farkin hangi élciimler arasinda oldugu bonferroni
post-hoc testi ile belirlendi. p<0,05 istatistiksel anlamlilik siniri
olarak kabul edildi.

Arastirmanin Etik Boyutu

Arastirmaya baslamadan énce, Trakya Universitesi Tip Fa-
kultesi Dekanhgr Girisimsel Olmayan Bilimsel Arastirmalar Etik
Kurulundan 27/12/2024 tarih ve TUTF-GOBAEK 2024/538 pro-
tokol numarasi ile etik kurul izni alindi. Calismanin yurGtulda-
gu Spor Bilimleri Fakultesi Dekanligindan 07/02/2025 tarih ve
E-86053933-044-792641 sayili kurum izni alindi. Gonalli kati-
limcilaraarastirmaninamaci, verilerin gizlitutularak saklanacagi,
verilerin yalnizca bilimsel amagl kullanilacagr konusunda acik-
lama yapilarak, katiimcilardan sézlii ve yazili onam alindi. Og-
rencilerden veri toplama araglarina bir rumuz yazmalari istendi.
Rumuzlar araciligiile 3 6lctim formlarinin eslestirmeleri yapildi.

Arastirmanin Sinirhiliklan

Bu c¢alismanin bazi sinirhliklari bulunmaktadir. Arastirma-
nin kontrol grubu olmadan tek grup Uzerinden yuritilme-
si, gozlenen degisimlerin yalnizca uygulanan mudahaleden
kaynaklandiginin kesin olarak gosterilmesini sinirlandirmak-
tadir. Ayrica verilerin tek merkezden elde edilmesi bulgula-
rin genellenebilirligini kisitlayabilir. Bu calismanin diger si-
nirhhiklarindan biride, literatiirde 6gretmen adaylarinin Tip
1 diyabetle ilgili bilgi diizeyini degerlendiren gecerli ve gi-
venilir test/0lcme araci bulunmadigindan, bu calismada lite-
ratlir dogrultusunda olusturan “Tip 1 Diyabet Soru Formu”-
nun kullanilmasi ve form icin uzman gorist alinamamasidir.
Son olarak bu arastirmada, katihmcilarin “Tip 1 Diyabet Soru
Formu’na verdikleri cevaplar kendi bildirimleri ile sinirlidir.

Bulgular

Calismaya katilan 6grencilerin yas ortalamasi 21,95+1,43
yil, %62,5'inin erkek, %62,5'inin lclinct sinif 6grencisi oldu-
gu, genel agirlikh not ortalamalarinin ortalamasinin 3,18+0,29
oldugu bulundu. Ogrencilerin %67,5'inin gelirinin giderine
esit oldugu, %75'i yasaminin cogunu il merkezinde gecirdigi,
%55'inin cevresinde (aile, akraba, arkadas vb.) diyabet tanili
bireyin olmadigi, %77,5'inin Tip 1 diyabetle ilgili bilgi sahibi ol-
madigi belirlendi (Tablo 2).

Ogrencilerin “Tip 1 Diyabet Soru Formu”ndan aldiklari pu-
anlarin Gg¢ 6lciim zamani arasinda istatistiksel olarak anlaml
diizeyde farklilik gosterdigi saptandi (p<0,001). Post-hoc ¢oklu
karsilastirma analizleri sonucunda, egitim sonrasi ve egitimden
iki hafta sonraki 6l¢ciim puanlarinin egitim dncesi puanlara gore
anlamli diizeyde daha yiiksek oldugu belirlendi (p<0,001). Bul-
gular, 6grencilerin “Tip 1 diyabet ve yonetimi”ile ilgili total bilgi
puanlarinin egitim sonrasinda arttigini ve bu artisin egitimden
iki hafta sonra da strdirildigini gostermektedir (Tablo 3).

Ogrencilerin“Tip 1 Diyabetleilgili Akran Egitimi”&ncesi,son-
rasi ve egitimden iki hafta sonraki“Tip 1 Diyabet Soru Formu”na
verdikleri yanitlardaki dogru/yanlis oranlari karsilastirildiginda;
“Tip 1 DiyabetSoruFormu“nun1,2,3,4,5,7,8,9,10,11,14.ve 16.
sorularda Ui¢ 6l¢tim arasinda katilimcilarin dogru/yanhs oranlari
arasinda istatistiksel olarak anlamh fark vardi (p<0,05, Tablo 4).
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Tablo 2. Ogrencilerin Tanimlayici Ozelliklerinin Daglimi (n=40)

Ogrencilerin “Tip 1 Diyabetle ilgili Akran Egitimi” éncesi,
sonrasi ve egitimden iki hafta sonraki “Tip 1 Diyabet Soru For-
mu”ndaki 6, 12, 13 ve 15. sorularda (¢ 6l¢lim arasinda dogru/
yanlis oranlari arasinda istatistiksel olarak anlamli fark saptan-
madi (p>0,05, Tablo 4).

Yapilan post-hoc coklu karsilastirma testlerinde ise “Tip
1 Diyabet Soru Formu’nun 1. ve 8. sorularinda katihmcila-
rin egitim oncesi ve egitimden iki hafta sonraki dogru/yan-
lis oranlari arasinda istatistiksel olarak anlamh fark bulundu
(p<0,05). Katihmcilarin 1. ve 8. sorularina verdikleri yanitlarda
egitimden iki hafta sonraki dogru cevap oranlari, egitim on-
cesine gore anlamli olarak yuksekti (Tablo 4). “Tip 1 Diyabet
Soru Formu”nun 2, 3,4, 5,7,8,9, 10, 11, 14, ve 16. sorularin-
da katihmcilarin egitim 6ncesi ve egitim sonrasi dogru/yanlis
oranlari arasinda istatistiksel olarak anlamli fark vardi (p<0,05).
Bu sorular icin katihmcilarin verdikleri yanitlarda egitim son-
rasi dogru cevap oranlari, egitim 6ncesi dogru cevap oranla-
rina gore anlamli olarak daha ytiksek bulundu (Tablo 4). “Tip
1 Diyabet Soru Formu’nun 2, 3,4, 5,7, 8,9, 10, 11, 14, ve 16.
sorularinda katilimcilarin egitim 6ncesi ve egitimden iki hafta

sonrasindaki dogru/yanlis oranlari arasinda istatistiksel olarak
anlamh fark vardi (p<0,05). Bu sorularda, 6grencilerin egitim-
den iki hafta sonraki dogru cevap oranlari, egitim 6ncesi dogru
cevap oranlarina gore anlamli olarak daha yiiksekti (Tablo 4).

Ogrencilere Kahoot uygulamasi tizerinden yapilan Quizde
3.sinif 6grencilerin total dogru orani %56,90, 4.sinif dgrencileri-
nin total dogru orani %65,00 bulundu. Ogrencilerin Quiz soru-
larina verdikleri yanitlarin dogru oranlarinin ylizdesi Tablo 5'de
sunuldu.

Okulda beden egitimi ve spor dersinde hipoglise-
mi yasayan bilinci acik Tip 1 diyabetli bir cocukla ilgi-
li ornek vakada (Kelime Bulutu) katihmcilarin ¢ogunlu-
gunun durumun "hipoglisemi" oldugunu fark ederek
kesme seker, meyve suyu gibi hizli etki eden basit karbonhid-
rat almasini saglarim anlaminda yanit verdikleri gorulmustr.

Okulda beden egitimi ve spor dersi kapsaminda futbol
oynamak isteyen Tip 1 diyabetli bir cocukla ilgili 6rnek vaka-
da (Beyin Firtinasi) katilimcilarin cogunlugu Tip 1 diyabetli
bir cocugun futbol dahil tim fiziksel aktivite/egzersizleri ya-
pabilecedi ancak kan sekeri kontrolii ve gerektiginde ek kar-
bonhidrat almasi gibi 6nlemlere vurgu yaptiklar goralmustir.

Tablo 5. Ogrencilerin Egitim Sonrasi Quiz Sorularina Verdikleri Yanitlarin Dogru

Oranlarinin Dagilimi

Tartisma

Tip1diyabetheryastagorulebilmeklebirlikte cocuklukveer-
genlikdonemlerinde dahayaygindir ve okul cagindakicocuklar-
dagoriulmesikhgiartmaktadir (Lawrencevd.,2022; Marks,2021).
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Tablo 4. Ogrencilerin “Tip 1 Diyabet Soru Formu”na Verdikleri Yanitlardaki Dogru/Yanhs Oranlarin Egitim Oncesi, Egitim Sonrasi ve Egitimden iki Hafta Sonraki
Olgiimlerde Karsilastiriimasi (n=40)
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Ogretmenler basta olmak tizere okul personelinin diyabet ko-
nusunda yeterli bilgi ve beceriye sahip olmasi, Tip 1 diyabetli
ogrencilerin okul yasaminda desteklenmesi agisindan énemli-
dir (Bechara vd., 2018; Lawrence vd., 2022). Literatirde, okulda
diyabet yonetiminin iyilestirilmesi amaciyla 6gretmenlerin Tip
1 diyabetle ilgili bilgi diizeyi ve farkindaliklarinin artiriimasi-
nin 6nemli bir unsur oldugu belirtiimektedir (Gokge vd., 2021;
Marks vd., 2013). Literatiirde 6gretmen adaylarina/beden egi-
timi ve spor 6gretmenligi 6grencilerine Tip 1 diyabetle ilgili
yapilan herhangi bir egitim mudahalesi iceren arastirmaya
rastlanmamistir. Bu calisma kapsaminda, tilkemizde ilk kez be-
den egitimi ve spor 6gretmenligi 6grencilerine Tip 1 diyabetle
ilgili bir egitim girisiminin uygulanmis olmasi; bu egitim girisi-
minde akran egitimi yonteminin, vaka tartismalari ve Kahoot!
uygulamasinda yapilan soru-cevap etkinlikleri gibi interaktif
yontemlerin kullanilmasi bu ¢alismanin 6zgiin degerini olus-
turmaktadir. Bu baglamda bu calisma, beden egitimi ve spor
dgretmenligi 6grencilerine verilen “Tip 1 Diyabetle ilgili Akran
Egitimi”nin etkinliginin belirlenmesi amaci ile yapildi.

Bu arastirmaya katilan beden egitimi ve spor 6gretmenli-
gi bolimi ogrencilerinin %77,5'inin daha 6nce Tip 1 diyabet
hakkinda bilgi/egitim almadigi bulundu (Tablo 2). Benzer se-
kilde literatlirde 6gretmeler veya 6gretmen adaylari ile yapilan
arastirmalarda (Assarrar vd., 2025; Dixe vd., 2020), katilimcilarin
Tip 1 diyabete yonelik bilgi, tutum ve farkindaliklarinin kisitli
oldugu bildirilmistir. Januszczyk ve digerleri tarafindan ingilte-
re'de stajyer 6gretmenlerle yapilan bir arastirmada égrencilerin
yalnizca %20,5'inin Tip 1 diyabet konusunda bilgi veya egitim
aldigi belirtilmistir (Januszczyk vd., 2016). Halpern ve Agwu
(2018) tarafindan Birlesik Krallik'ta yapilan bir baska calismada,
arastirmaya katilan 156 beden egitimi 6gretmeninden yalnizca
%2'sinin Tip 1 diyabetle ilgili yeterli bilgi dlizeyine sahip oldu-
gu saptanmistir (Halpern ve Agwu, 2018). Aycan ve digerleri
tarafindan Tirkiye'de ogretmenlerle yapilan bir arastirmada,
ogretmenlerin %75'inin, diyabetli 6grencilerin beden egitimi
derslerine katilabileceklerini ifade ettikleri belirtilmistir (Aycan
vd., 2012). Alshammari ve Haridi (2021) tarafindan Suudi Ara-
bistanda 6gretmenlerle yapilan bir arastirmada Tip 1 diyabet-
li 6grencinin bireysel olarak spor aktivitelerine tam katihmini
kabul edenlerin orani yalnizca %46,0 olarak belirlenmisti (Al-
shammari ve Haridi, 2021). Januszczyk ve digerleri tarafindan
stajyer 6gretmenler ile yapilan bir calismada katimcilarin
yalnizca %18'inin Tip 1 diyabetle ilgili yeterli diizeyde bilgiye
sahip oldugu bildirilmistir (Januszczyk vd., 2016). Halpern ve
Agwu'nun Birlesik Krallik'ta yaptiklari arastirmada, ortaokul
beden egitimi 6gretmenlerinin Tip 1 diyabet konusundaki bilgi
dizeylerinin dusiik oldugu belirlenmistir. Bu ¢calismada beden
egitimi ve spor 6gretmeni adayr 6grencilerin ¢cogunlugunun
Tip 1 diyabetle ilgili bilgi/egitim almamasi literatiirle uyumlu-
dur (Halpern ve Agwu, 2018). Tip 1 diyabet yonetiminde fizik-
sel aktivite ve egzersizin dnemi goz 6nline alindiginda meslek
yasamlarinda Tip 1 diyabetli cocuklarla calisma olanagi olan
ogretmen adaylarinin Tip 1 diyabet ve yonetimi ile ilgili bilgi
sahibi olmasi dnemli ve gerekli olacaktir.

Bu arastirmada, katihmcilarin Tip 1 diyabet ve yoneti-
mi ile “Tip 1 Diyabet Soru Formu’ndan elde edilen total bil-
gi puanlarinin egitim sonrasinda arttigini ve bu artisin egi-
timden iki hafta sonra da bilgilerin korundugu saptandi (p
<0,05, Tablo 3). Ayrica, égrencilerin “Tip 1 Diyabetle ilgili Ak-
ran Egitimi” 6ncesi, sonrasi ve iki hafta sonraki 6l¢ciimlerinde
“Tip 1 Diyabet Soru Formu”ndaki 1., 2., 3., 4., 5., 7., 8., 9, 10,
11., 14. ve 16. sorulara verdikleri dogru yanit oranlar arasin-
da istatistiksel olarak anlamli fark bulundu (p<0,05, Tablo 4).

Ogrencilerin Tip 1 Diyabet Soru Formu'nda yukaridaki sorula-
ra verdikleri yanitlardaki dogru oranlari egitim sonrasi, egitim
oncesine gore arttigi ve iki hafta sonraki 6lciimlerde de verdik-
leri dogru yanit oranlarinin korundugu saptandi. Bu sonuglar,
“Tip 1 Diyabetle ilgili Akran Egitimi“nin beden egitimi ve spor
bolimi 6grencilerine Tip 1 diyabetle ilgili bilgi kazandirmada
etkili oldugunu gosterdigi sdylenebilir. Benzer sekilde, Assarrar
ve arkadaslarinin yaptigi Fas'ta ilkokulda 6gretmenlik yapan
346 kisinin katildig girisimsel bir ¢alismada, egitim mudaha-
lesi sonrasi 6gretmenlerin bilgi puanlarinda anlamli iyilesme
oldugu bildirilmistir. Ayni calismada 6gretmenlerin yaklagik
%40 inin Tip 1 diyabetli cocuklarin egzersiz yapamayacagi-
na inandigi, %55,5'inin egzersizden 6nce ek karbonhidrat
almanin zorunlu oldugunu dusindiga bildirilmistir (Assar-
rar vd., 2025). Bassi ve arkadaslarinin yaptigi calismada ital-
ya'da cevrimici Tip 1 diyabet egitimine katilan 6gretmenlerin
Tip 1 diyabet konusunda daha yiiksek diizeyde bilgiye sahip
oldugu gozlenmistir (Bassi vd., 2024). Dixe ve digerleri tara-
findan Portekiz’de 6gretmenler ve okul personeli ile yapilan
bir calismada, Tip 1 diyabet egitimi sonrasi katilimcilarin bilgi
dizeylerinde artmayla birlikte 6grencileri destekleme konu-
sunda Ozguvenlerinin de arttig belirtilmistir (Dixe vd., 2020).

Ogrencilerin “Tip 1 Diyabetle ilgili Akran Egitimi” éncesi,
sonrasi ve egitimden iki hafta sonraki “Tip 1 Diyabet Soru For-
mu”’ndaki 6., 12., 13. ve 15. sorularda Ug¢ 6l¢iim arasinda dogru/
yanlis oranlari arasinda istatistiksel olarak anlamli fark saptan-
madi (p>0,05, Tablo 4). Bu sorularda katihmcilarin egitim 6n-
cesi yanitlarinda dogru oranlarinin gérece yiiksek oldugu go-
rilmektedir (6.soruda %85, 12.soruda %72,5, 13.soruda %85,
15.soruda %55). Bu sorulardaki katilimcilarin egitim éncesi dog-
ru yanitlardaki yliksek oranlari tavan etkisini (ceiling effect) du-
sundurebilir. Katilimcilarin ilgili sorulara baslangi¢ él¢cimiinde
yiiksek oranda dogru yanit vermeleri, miidahale sonrasinda or-
taya cikabilecek artigin sinirli kalmasina ve dolayisiyla istatistik-
sel olarak anlamli bir farkin olusmamasina neden olmus olabilir.

Bu arastirmada “Tip 1 Diyabet Egitimi” akran egitimi mo-
deli kullanarak verilmistir. Literatlirde, cesitli arastirmalarda,
akran egitiminin katiimcilarin/égrencilerin bilgi ve becerile-
rini gelistirmede, 6grenme sirecini desteklemede etkili bir
yontem oldugu belirtilmistir (Ayvaci ve Bebek, 2022; Culha ve
Afsin, 2023). Litaratiirde, akran egitim modeli kullanarak 6g-
rencilere yapilan egitim midahalelerinin etkinligini arastiran
calismalar incelediginde, 6gretmen adaylarina Tip 1 diyabetle
ilgili egitimin etkinligini degerlendiren benzer bir arastirmaya
rastlanmamistir. Bu nedenle, akran egitim modeli ile Gniversite
ogrencilerine verilen cesitli konulardaki egitimlerin etkinligini
degerlendiren arastirma sonuglari ile tartisiimistir. Bu kapsam-
da benzer sekilde, Alp Dal ve digerlerinin yapmis oldugu jine-
kolojik kanser farkindalig Gizerine yurutilen bir akran egitimi
calismasinda 6grencilerin bilgi ve farkindalik diizeylerinin egi-
timden sonra anlamli sekilde yiikseldigi ve bu artisin bir ay bo-
yunca strdugu bildirilmistir (Alp vd., 2022). Asci ve digerlerinin
yaptigi bir calismada hemsirelik 6grencilerine verilen Gireme
saghg ile ilgili akran egitimi katihmcilarin bilgi ve farkindalik
diizeylerini anlamli bicimde gelistirmistir (Asci vd., 2016). ildan
Galim ve digerlerinin sosyal hizmet bolum 6grencileri ile yap-
tig1 arastirmada, akran egitimi sonrasi cinsel yolla bulasan has-
taliklar konusundaki bilgi puanlarinin anlamli bicimde ytiksel-
digi, akran egitiminin 6grenmeyi kolaylastirdigi rapor edilmistir
(ildan vd., 2021). He ve digerleri tarafindan yuksek riskli HIV
gruplarinda ydrGttikleri meta-analiz, akran egitiminin uzun
vadeli davranis degisikliklerini destekleyerek koruyucu saglik
davranislarini gliclendirdigini ortaya koymustur (He vd., 2020).
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Culha ve Afsin’in yaptigi calismada, hemsirelik 6grencilerine ve-
rilen akran egitiminin cinsel saglik konusundaki tutumlarini an-
lamli olarak gelistirdigini gostermektedir (Culha ve Afsin, 2023).

Bu calismada, beden egitimi ve spor 6gretmenligi bolimu
dgrencilerine verilen “Tip 1 Diyabetle ilgili Akran Egitimi”nin
ogrencilerin hastalik ve yonetimi ile ilgili bilgi kazanmasinda
ve bu bilgiyi stirdiirmesinde etkili bir yontem oldugu literatiirle
uyumludur. Bu sonuglar, akran egitiminin tim yas gruplarin-
da, dzellikle genc yetiskinlerde 6grenmeyi destekleyen, gliven
temelli bir iletisim ve 6grenme ortami kurdugunu gdsteren
ozelliklerini desteklemektedir. Bu arastirmada akran egitimi
modeli kronik bir hastalik olan Tip 1 diyabetle ilgili katihmci-
lara bilgi aktarmada kullanilirken, diger arastirmada sagligi
koruma ve gelistirme gibi alanlarda da bu egitim modelinin
kullanildigi goriilmektedir. Bu durum akran egitim modelinin,
akut ve kronik hastalik egitimleri, birinci basamakta sagligi
koruma ve gelistire egitimleri gibi ¢cok genis alanda etkili ola-
bilecegini gostermektedir. Arastirma sonucumuz literaturle
paralellik géstermekle beraber, akran egitim modelinin saghk
egitimi sureclerinde yayginlastirilmasi gerektigini ortaya koy-
maktadir. Ayrica bu arastirmada Kahoot! uygulamasi aracilig
ile yapilan interaktif vaka tartismalarina (Beyin Firtinasi, Keli-
me Bulutu) 6grencilerin verdikleri yanitlar degerlendirildigin-
de; vaka tartismalarinin 6grencilerin egitime olan dikkatlerini
arttirma, Tip 1 diyabet ile ilgili bilgilerini pekistirme ve 6zellik-
le Tip 1 diyabetli 6grenciye fiziksel aktivite/egzersiz siirecin-
de destek olma konularina katki sagladigi distinilmektedir.

Ogrencilere Kahoot! uygulamasi iizerinden yapilan Qu-
izde 3.sinif 6grencilerinin total dogru orani %56,90, 4.sinif
ogrencilerinin total dogru orani %65,00 bulundu (Tablo 5).
Ogrencilerin Quiz sorularina verdikleri yanitlarda dogru oran-
larin ¢ok ylksek olmamasinin olasi nedenleri irdelendiginde;
Tip 1 diyabet fizyopatoloji, yonetimi kapsaminda insilin uy-
gulamasi, saglkl ve dizenli beslenme, karbonhidrat sayma,
fiziksel aktivite ve egzersizlerin planlanmasi gibi ¢cok boyutlu
ve kompleks bilgileri icermektedir. Bu ¢alismada, katihmcilar
saglk bilimleri 6grencisi olmamalari nedeniyle bu kavram-
larin bircogdu ile ilk kez karsilasiyor olabilirler. Bu durum, 6g-
rencilerin kisa sireli bir egitimin ardindan tiim bilgilerin tam
olarak icsellestirilmesini guglestirmis olabilir. Diger olasi bir
neden olarak, Kahoot! uygulamasinin zaman sinirh ve hizh
yanit gerektiren yapisi katilimcilarin zaman baskisi nedeniyle
hizli cevap vermelerine neden olarak performanslarini etkile-
mis olabilir. Ayrica, 6grencilerin Quiz sorularina verdikleri ya-
nitlarda en dislk dogru oranlara sahip sorular, Tip 1 diyabe-
tin fizyopatolojisi ve tedavi alanlarinda (glukagon hormonu
yaniti, lipoliz siireci gibi) oldugu goérilmektedir. Tip 1 diyabet
ve yonetimini iceren karmasik konular ve katihmcilarin saglik
bilimleri 6grencisi olmamalari g6z dniine alindiginda egitimin
kisa donemde bilgi artisi saglamasini sinirlandirmis olabilir.

Sonuc ve Oneriler

Bu calismada beden egitimi ve spor 6gretmenligi boli-
mi 6grencilerine verilen “Tip 1 Diyabetle ilgili Akran Egitimi”-
nin 6grencilerin Tip 1 diyabetle ilgili bilgilerini anlaml olarak
arttirdigi ve akran egitim modelinin etkili bir yontem oldugu
bulundu. Meslek yasamlarinda Tip 1 diyabetli 6grencilerle kar-
silagma olanagi olan tim 6gretmen adaylarina Tip 1 diyabet ve
yonetimi ile ilgili egitim oturumlari diizenlenmelidir. Ayrica, ¢o-
cuklarin egitiminden sorumlu olacak egitim fakiltesi program-
lari ve diger lisans programlarinda Tip 1 diyabet gibi ¢ocukluk
caginda yaygin gorilen kronik hastalik bilgilerini iceren icerik-
lerin standart olarak mifredat programlarina eklenmesi ya da

egitim oturumlari planlanmasi 6nerilmektedir. Ayrica, gelecek
arastirmalarda 6gretmen adaylarinin Tip 1 diyabet ve yonetimi
ile ilgili bilgi dizeylerini degerlendiren standart bir test gelis-
tirilmesi onerilmektedir. Ayrica, konu ile ilgili kontrol gruplu,
randomize, genis 6rneklem lzerinde ve uzun izlem sireli calis-
malarin yapilmasi dnerilmektedir.

Cikar Catismasi: Bu arastirmada herhangi bir ¢ikar catis-
masi bulunmamaktadir.

Finansal Destek: Bu calisma, TUBITAK-2209-A Universite
Ogrencileri Arastirma Projeleri Destekleme Programi tarafin-
dan desteklenmistir (2024/1).

Yazarlarin Makaleye Katki Beyani: Fikir/Kavram: HD, iC;
Tasarim: HD, iC; Veri Toplama ve/veya isleme: HD; Analiz ve/
veya Yorum: HD, IC; Literatiir Taramasi: HD; Makale Yazimi: HD,
iC; Elestirel inceleme: iC.
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Ozet

Son 20 Yilda Diyabetik Néropatili Hastalarda Glisemik Kontrol Uzerine Kiiresel Arastirmalar:

Bibliyometrik Bir Calisma

Amag: Glisemik kontrol, diyabetle iliskili komplikasyonlarin nlenmesinde 6nemli bir tedavi bilesenidir. Yetersiz
glisemik kontrol, diyabetin neden oldugu néropati riskini artirir ve hastalar lizerinde olumsuz fiziksel ve psikolojik
etkiler yaratir. Bu bibliyometrik analiz, diyabetik ndropatili hastalarda glisemik kontrol ile ilgili mevcut durumu ve
son egilimleri belirlemek amaciyla yapilmistir.

Gereg ve Yontem: 2004 ile 2024 yillari arasinda diyabetik néropatili hastalarda glisemik kontrol lizerine yayin-
lanan makaleler, “Web of Science Core Collection” veri tabanindan elde edilmistir. Bibliyometrik analiz i¢in VOSviewer
ve CiteSpace kullanilmis ve ilgili alandaki 6nde gelen (ilkeler, kurumlar, yazarlar, dergiler ve atiflar analiz edilmistir.

Bulgular: Arastirmaya toplam 1537 makale dahil edilmistir. Toplam 94 farkli (ilkeden 7693 yazar, 699 dergide
diyabetik néropatide glisemik kontrol (izerine yapilan arastirmalara katkida bulunmustur. ligili alanda yayinlanan
makale sayisi yillar icinde artis gostermistir. Anahtar kelime eszamanlilik aginin analizi, bu arastirma alaninda en
cok kullanilan ilk bes anahtar kelimenin “diyabetik néropati’, “diabet mellitus’, “néropati’; “oksidatif stres” ve “hiperg-
lisemi” oldugunu ortaya koymustur.

Sonug: Bu calisma son yirmi yilda diyabetik néropatili hastalarda glisemik kontrole yénelik arastirma ilgisinin
arttigina dikkat cekmektedir. Diyabet komplikasyonlarini dnlemenin en temel yolunun glisemik kontrol oldugunu
ve hem saglik profesyonellerinin hem de akademisyenlerin yeni bakim miidahaleleri gelistirmelerini gerekli kildigini
vurgulamaktadir.

Anahtar Sozciikler: Diyabetik Néropati; Glisemik Kontrol; Bibliyometrik Analiz; Gérsellestirme; Arastirma Egilimleri

Abstract

Objective: Glycemic control is an important treatment component in preventing diabetes-related complicati-
ons. Poor glycemic control increases the risk of diabetic neuropathy and causes negative physical and psychological
effects on patients. This bibliometric analysis was conducted to identify the current status and recent trends related
to glycemic control in patients with diabetic neuropathy.

Method: Articles published between 2004 and 2024 focusing on glycemic control in patients with diabetic
neuropathy were obtained from the “Web of Science Core Collection” database. VOSviewer and CiteSpace were used
to perform bibliometric analysis, and the leading countries, institutions, authors, journals, and citations in the rele-
vant field were analyzed.

Results: A total of 1,537 articles were included. A total of 7,693 authors from 94 different countries contributed
to research on glycemic control in diabetic neuropathy in 699 journals. The number of articles published in the rela-
ted field has increased over the years. Analysis of the keyword co-occurrence network revealed that the top five most
used keywords in this research area are “diabetic neuropathy’; “diabetes mellitus’, “neuropathy’, “oxidative stress’,
and “hyperglycemia’.

Conclusion: This study underscores the growing research interest in glycemic control among patients with di-
abetic neuropathy over the past two decades. It emphasizes that effective glycemic control remains the cornerstone
of preventing diabetes-related complications and highlights the need for the development of innovative care inter-
ventions by both health professionals and academics.
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Introduction

Diabetes Mellitus (DM) is a chronic disease that requires
continuous monitoring and care. Itis characterized by disorders
in carbohydrate, protein, and fat metabolism, as well as chronic
hyperglycemia resulting from the absence or deficiency of in-
sulin, a hormone secreted by the beta cells of the pancreas (Ma-
rathe et al., 2017). DM is one of the most common chronic dise-
ases with high morbidity and mortality worldwide (Lovic et al.,
2020). According to the 11th Diabetes Atlas published by the
International Diabetes Federation (IDF) in 2025, approximately
589 million adults aged 20-79 years worldwide are living with
diabetes, representing 11.1% of the global population. Itis pro-
jected that the number of individuals with diabetes will reach
853 million by 2050 (IDF, 2025a). In Tirkiye, it is estimated that
9.6 million adults were living with diabetes in 2024; this num-
ber is expected to increase to 13.3 million by 2045 and 14.1
million by 2050. Furthermore, Tiirkiye is projected to be among
the top ten countries with the highest number of diabetes ca-
ses among individuals aged 20-79 years by 2050 (IDF, 2025b).

Macrovascular and microvascular complications develop
in patients when hyperglycemia, resulting from the pathophy-
siological changes caused by diabetes, remains uncontrolled.
The lack of optimization of glycemic control leads to diabetic
neuropathy (DN), nephropathy, and retinopathy, which affects
blood vessels at the microvascular level (Marathe et al., 2017;
Dillon et al., 2024). DN is one of the most common complica-
tions in both type 1 and type 2 diabetes, and is a neurodege-
nerative and sensory disorder known to affect an estimated
50% of people with diabetes (Pop-Busui et al., 2022). It is also
estimated that by 2045, the number of people with DN worl-
dwide will reach 350 million (Sun et al., 2022). There are forms
of DN that lead to different clinical presentations and affect
different body systems, such as peripheral neuropathy, auto-
nomic cardiac neuropathy, and urogenital and gastrointestinal
neuropathy (Dillon et al., 2024). DN causes damage, especially
to the long peripheral neurons that innervate the lower extre-
mities (Pop-Busui et al., 2017). The most common clinical form
of DN is distal symmetric polyneuropathy, generally affecting
the hands and lower extremities. Clinical symptoms of distal
symmetric polyneuropathy include paresthesia with numb-
ness, pins and needles and tingling, burning sensation, pain,
muscle weakness, and changes in pain perception (Strand et
al., 2024). Risk factors for DN include Glycated hemoglobin A
(HbA1¢) level, genetics, age, smoking and alcohol use, dyslipi-
demia, obesity, duration and severity of diabetes, comorbidi-
ties, and poor glycemic control (Braffett et al., 2020). Chronic
hyperglycemia is the most important risk factor for DN. Chro-
nic hyperglycemia causes mitochondrial dysfunction, oxidati-
ve stress, increased reactive oxygen species, and inflammatory
cytokines. Additionally, it causes oxidative damage in Schwann
cells, progresses the damage to axons, and leads to peripheral
nerve dysfunction (Feldman et al., 2017; Callaghan et al., 2020).

Diabetic neuropathy increases the risk of pain, sensory
loss, balance disorders, falls, foot ulcerations, and amputations
in diabetic patients and further reduces quality of life (Zaino et
al., 2023; Dillon et al.,, 2024). Moreover, increased pain at night
causes sleep disturbances, and psychological problems such
as stress, anxiety, and depression are commonly observed. (Ki-
oskli et al., 2019; Selvarajah et al., 2019; Kolari¢ et al., 2022; Fu
et al., 2024). Therefore, maintaining optimal glycemic control
is the most important goal in preventing the development of
complications in people with DM. Glycemic control is a meta-
bolic indicator that includes several parameters such as fasting

plasma glucose, postprandial glucose, and HbA1c. HbA1c has
been recognized as the gold standard approach for monito-
ring glycemic control in the last three months (Casadei et al.,
2021). According to the Diabetes Control and Complications
Study, an HbA1c value <7% is associated with the prevention
of microvascular complications such as neuropathy, retino-
pathy, and nephropathy (Rodriguez-Gutiérrez and Montori,
2016). Each 1% reduction in HbA1c reduces the risk of micro-
vascular complications, diabetes-related death, and myocardi-
al infarction (Sartore et al., 2023). One of the most important
behavioral and therapeutic goals in ensuring glycemic control
is to improve patients' self-management abilities. When the
studies in the literature are evaluated, it is seen that effective
glycemic control is an important component in preventing va-
rious types of neuropathy in both type 1 and type 2 DM (Ang
et al., 2014; Mizokami-Stout et al., 2022; Achmad et al., 2023).

When the literature is reviewed, it is seen that there is no
bibliometric analysis on glycemic control in DN patients. This
bibliometric analysis examined articles on the relationship
between diabetes-related neuropathy and glycemic control,
aiming to identify research trends and uncover gaps in the
existing literature. It is considered that the studies examining
glycemic control in patients diagnosed with DN will contri-
bute to the knowledge of nurses on the subject and the de-
velopment of innovative methods for studies on the subject.

Materials and Methods

Research Questions

This study aimed to answer the following questions:

- What was the annual rate of publication change of DN
and glycemic control articles?

- What were the most prolific and influential authors,
countries, and institutions in association between DN and gl-
ycemic control?

« What were the most frequent research keywords and the-
mes on DN and glycemic control?

« What were the citation analysis results on DN and glyce-
mic control?

Study Design

This study was a descriptive bibliometric research study.
This study was reported according to the BIBLIO checklist. Bib-
liometric analysis is a type of quantitative analysis that summa-
rizes academic publications on a specific research topic using
various statistical methods by visualizing the developments,
highlights, and trends related to that topic with network analy-
sis (Donthu et al.,, 2021). The authors, countries, institutions,
journals, and number of citations that are highlighted in the
research theme are evaluated by using co-word analysis, social
network analysis, or cluster analysis methods used in the bibli-
ometric analysis process (Marzi et al., 2025).

Data Sources, and Search Strategy

In this study, the Web of Science Core Collection (WoSCC)
database was utilized as the data source. WoS is one of the
comprehensive databases of high-quality academic works
worldwide and is widely used in bibliometric analyses (Lv et
al., 2023). Data were obtained from WoS on March 3, 2025, and
the search was completed on the same day to avoid potential
changes in the database. The data search strategy was as fol-
lows: TS (Topic Search)= (("diabetic neuropathy" OR "periphe-
ral diabetic neuropathy" OR "diabetic polyneuropathy" OR "
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diabetes-related neuropathy"”) AND ("glycemic control" OR
"glucose control" OR "blood glucose control" OR "blood glu-
cose regulation” OR "HbA1c" OR "glycated hemoglobin" OR
"hyperglycemia" OR "hypoglycemia" OR "diabetes manage-
ment" OR "glycemic variability")). The period was set from 2004
to 2024. The study followed specific inclusion and exclusion
criteria. Inclusion criteria were as follows: (1) document type
included original research and review articles, (2) written in
English, and (3) articles retrieved from WoS. Exclusion criteria
were as follows: (1) articles not formally published; (2) articles
irrelevant to the topic; (3) early access, meeting abstract, edito-
rial materials, proceedings, book sections, letter to the editor. A
total of 1,642 records were initially retrieved. After applying the
inclusion and exclusion criteria, 1,537 publications, including
1,252 original articles and 285 review articles, were included
in the bibliometric analysis. The data acquisition diagram is
shown in Figure 1.

Data Collection

All data were extracted in tab-delimited file format from
the WoS database and exported into Excel 2020. In this context,
all data from 1,537 articles selected following the study's defi-
ned inclusion and exclusion criteria were downloaded. Each
data in the database was categorized as follows: article title,
authors, journal title, year of publication, keywords, abstract,
references, and organization. Missing data of the articles in any
category were reviewed, and missing data were filled in by the
authors. If missing data of the articles were not obtained, the
articles were excluded from the analysis. Finally, the reviewed
data were transferred to the software where the analyses were
conducted.

S
B
2 1642 publications identified from Web of
5 Science Core Collection between 2004 to
£ 2024 (Retrieved: March 3, 2025)
3
- o|  Bxcluded publcaions (1=67)
Retained publications
Written in English
(2=1575) Excluded publications (=38)
-Book chapters (1=21)
9 -Proceeding paper (1=5)
T y | Eary access (0=3)
g -Retracted publication (n=1)
3 Meeting abstract (n=0)
‘ ey -Editotial material (n=1)
Retained publication: Leter (1)
Atticles (n=1252) New item (n=1)
Reviews (n=285)
—
(=) y
i Bibliometrc analysis and visualization of 1537
% publications
5 (the VOSviewer and Microsoft Excel 2020)

Figure 1. Flowchart of the publications screening and analysis process

Data Analysis

The data analysis was conducted by VOSviewer softwa-
re (version 1.6.20) and CiteSpace (version 6.3.R1) to perform
bibliometric analyses, create network maps, and visualize
different parameters. VOSviewer is a powerful visualization
tool widely used in the analysis of academic publications and
their associated networks (van Eck and Waltman, 2010). This
software is especially selected for citation analysis, keyword
relationships, author collaboration analysis, and visualizati-
on of publication networks. VOSviewer offers features such
as network visualization, overlay visualization, and density
visualization. The exported data files were converted into a
text file with a txt extension and analyzed. The bibliometric
analyses and visualizations performed with VOSviewer softwa-
re contributed to the systematic examination of publications
in the research area and helped to identify academic produ-
ctivity, collaborations, and important trends in the literature.

CiteSpace software is a scientific literature analysis tool
developed by Dr. Chaomei-Chen and is based on Java (Syn-
nestvedt et al., 2005; Chen, 2006). The visual maps created
by CiteSpace include links, nodes, and clusters. Nodes inc-
lude authors, institutions, journals, keywords, and organiza-
tions. CiteSpace is capable of identifying research hotspo-
ts and trends in popularity across various periods through
keyword burst analysis, analyzing the development trends
(Chen, 2006). CiteSpace facilitates the identification of rese-
arch trends over the years, current research trends on the
hot topic, and the creation of a comprehensive database
that will contribute to the development of future studies in
that field. In this context, variables such as the distribution
of articles by year, the countries where they were published,
the number of citations they received, the journals in which
they were published, and the keywords used were evaluated.

:.: ! ‘q“mpwim
» LT 4

Figure 2. Overlay visualization map of countries co-authorship

analysis (a). Density visualization map of countries co-authorship

analysis (b). Overlay visualization map of institutions co-authorship

analysis (c). Density visualization map of institutions co-authorship
analysis (d)
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Results

Preliminary Information About the Data

In our study, VOSviewer, CiteSpace, and Microsoft Excel
2020 were used to analyze the temporal change and trend
of annual publications on DN and glycemic control over the
last 20 years. A total of 1,537 articles published by 7,693 aut-
hors from 94 different countries were included in the analy-
sis. These articles were published in 699 different journals.

Trends in Annual Publications and Citations

From 2004 to 2024, the global trend is that the number
of studies on DN and glycemic control has increased, althou-
gh there have been fluctuations in certain periods (Table 1).
In recent years, there has been a significant increase in the
number of studies in the related field. Table 1 shows that the
highest number of articles was published in 2024 (n=130),
and the lowest number of articles was published in 2005
(n=30). Over the last five years, an average of 121.6 articles
have been published annually, indicating a growing acade-
mic and clinical interest in the relationship between DN and
glycemic control. The data reveals that this research area con-
tinues to maintain an important place in the scientific litera-
ture and that academic productivity in this field continues.

Table 2 shows the annual number and citations of articles
published in the relevant field. In 2024, the highest point was
reached in terms of both the number of publications (n=130)
and citations (n=6296), indicating a potential increase in the
quality of articles compared to previous years. The most cited
publication was Tesfaye et al. 'Vascular risk factors and diabetic
neuropathy' with a total of 953 citations (Tesfaye et al., 2005).

able 1. Trends of Publications by Year
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Analysis of the Countries/Institutions

From 2004 to 2024, studies analyzing the relationship
between DN and glycemic control were conducted in 94
countries. The United States of America (USA), which stands
out in terms of publication volume and research intensity, is
the country with the highest impact, contributing 22.25% of
the total research output. India ranks second with 187 article
publications and a contribution level of 12.16%, while China
ranks third with a contribution rate of 9.04% (139 articles). The-
se countries are followed by Japan, the UK, Iran, and Turkey,
and there is widespread geographical involvement in the topic
(Figure 2). When the co-authorship analysis of various institu-
tions is analyzed, the University of Michigan has the highest
number of publications (n=67) and citations (n=8562) on DN
and glycemic control. University of Manchester ranks second
with 32 publications and 2,276 citations. These universities are
followed by the Tehran University of Medical Sciences, Aarhus
University, and Aarhus University Hospital (Table 3, Figure 2).

Table 3. Top Five Countries and Institutions by Number of Publications on

Diabetic Neuropathy and Glycemic Control

Rank Countries Publications Citations
1 USA 341 21046
2 India 178 4161
3 China 136 3460
4 Japan 110 2944
5 England 94 6343
Institutions
1 University of Michigan 67 8562
2 University of Manchester 32 2276
3 Uni Tehran Med Sci 21 867
4 Aarhus University 18 744
5 Aarhus University Hospital 17 398
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Figure 3. Network visualization of core authors
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Analysis of the Authors

In the author co-citation analysis, the most productive
authors in the field are determined, and the authors who have
contributed to the development of research focuses are shown
in the form of a network map (Donthu et al., 2021). In total,
7,693 different authors published 1,537 articles on DN and gl-
ycemic control between 2004 and 2024. To visualize the colla-
boration between authors, a network map was created using
the VosViewer program (Figure 3). The most productive author
in the related field is Feldman, Eva, who is highlighted as the
author with the highest number of publications with a total of
38 articles. Feldman, Eva is followed by Malik, Rayaz (n=27) and
Pop-busui,Rodica (h=17).Thefirstmost cited authoris Feldman,
Eva, with 5213 citations. Pop-busui, Rodica (n=2223) ranked
second, and Malik, Rayaz A (n=2075) ranked third. These data
are presented in detail in Table 4 and provide quantitative data
on the productivity of the authors and theirimpact on the field.

Table 4. Top 5 Most Productive Authors in the Diabetic Neuropathy and Glycemic

Control Field From 2004 to 2024.

Average citation/

Rank Author Documents Citations Sublication
1 Feldman, Eva 38 5213 137.18

2 Malik, Rayaz A 27 2075 76.85

3 Pop-busui, Rodica 17 2223 130.76

4 Ponirakis, Georgios 16 648 40.5

5 Bril, Vera 12 906 755

Analysis of the Journals

Scientific studies on DN and glycemic control have been
published in many journals, contributing to the relevant lite-
rature. Analyses conducted between 2004 and 2024 revealed
that a total of 699 articles were published in this field in diffe-
rent journals.

VOSviewer software was used to analyze the relati-
onships between journals. By analyzing the links betwe-
en authors and articles, this software visualized the scien-
tific communication networks between journals and the
density of these networks. The resulting network visua-
lization shows both the prominent journals in the field
and the interactions between journals in detail (Figure 4).

Journal of Diabetes and its Complications had the highest
number of publications at 39, as shown in Figure 4. The second
journal with the highest number of publications on DN and gl-
ycemic control is the Journal of Diabetes Investigation (n=29),
and the third is Plos One with 25 articles. These three journals
are in a central position in terms of both the number of publi-
cations and their scientific contributions in the field, and they
shape the developments in the research field (Table 5).

Table 5. The Number of Publications in the Top 10 Journals in the Diabetic

Neuropathy and Glycemic Control Research Field

Average
Rank Source Publication  Citations citation/
publication

Journal of Diabetes and Its

1 39 1237 31.71
Complications
Journal of Diabetes

2 29 1134 39.10
Investigation

3 Plos One 25 591 23.64

4 Frontiers in Endocrinology 22 399 18.13
Cureus Journal of Medical

5 19 161 8.47
Science

6 Current Diabetes Reviews 17 352 20.70
Diabetes Research and Clinical

7 17 396 23.29
Practice
International Journal of

8 16 322 20.12
Molecular Sciences

€ Diabetes 15 1355 90.33

10 Diabetes Care 15 1695 113
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Figure 4. Visualization of the published journal network (a). Density visualization map of published journal (b). The top 20 journals with the
strongest citation bursts based on CiteSpace. The blue line stands for the overall time span of publications from 2004 to 2024.
The red line represents the time interval of a specific burst journal. (c)
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Analysis of the Top 10 Journal with the Strongest

Citation Bursts

Using CiteSpace, a burst detection analysis was conducted
to track evolving trends within global research from journals
publishing on glycemic control in patients with DN over the
period 2004-2024, as illustrated in Figure 5. This analysis shows
the trend of academic journals publishing the most articles
on the relevant topic. Especially in the last 10 years, “Journal
of Diabetes Research”, “Current Diabetes Reviews”, “Journal of
Diabetes Investigation’, “Science Reports-UK’, “Frontiers In En-
docrinology”and “International Journal Of Molecular Sciences”
are among the prominent journals.

Analysis of the Keywords

Keyword analysis was utilized to identify the main focus
of research in the field of DN and glycemic control. Table 6
lists the five most frequently used keywords between 2004
and 2024. As a result of the analysis, the most frequently used
keyword was Diabetic neuropathy (n=488). It is followed by Di-
abetes Mellitus (n=225) and Neuropathy (n=142), respectively.

Table 6. Top 5 Co-Occurrence Keywords in the Diabetic Neuropathy and Glycemic

Control Field From 2004 to 2024.

Analysis of Top 10 Keywords with the Strongest Citati-
on Bursts

Using CiteSpace, a burst detection analysis was conducted
to track evolving trends within global research on glycemic
control in DN patients over the period 2004 to 2024, as illust-
rated in Figure 5. This analysis reveals focus points in global
research. In recent years, there has been a decline in interest

" u

in keywords such as “polyneuropathy’, “alpha-lipolic acid”, “risk
factor’, “complications’, and “sensory neuropathy”. Conversely,
in the last 10 years, the keywords “diabetic polyneuropathy’,
“microvascular complications”, “diabetic retinopathy,” and “risk”
have come to the fore and emerged as areas of increasing aca-

demic interests.

Ethics Committee Approval

This study did not require ethics committee approval, as it
involved the analysis of previously published articles and pub-
licly accessible data. The study was conducted in accordance
with the principles of the Declaration of Helsinki.

Discussion
In this study, a bibliometric analysis of 1,537 studies on DN
and glycemic control published in the WoS database between

Rank  Keyword Occurrences Total link strength 2004 and 2024 was performed using Vosviewer and CiteSpace
1 Diabetic neuropathy 488 1819 programs. A review of the literature reveals that no bibliomet-
ric analysis study has been conducted to examine the leading
2 Diabetes mellitus 225 977 countries, journals, influential authors, and emerging trends
3 Neuropathy 142 586 in DN and glycemic control. This highlights the originality and
. Oxidative stress o 08 significance of the. p.re:\sent st.udy. 'I.'here.fore., Fhis study wi.II h.elp
researchers and clinicians to identify scientific outputs, citation
2 Hyperglycemia i ol trends, and key points related to glycemic controlin DN patients.
ﬂ . ﬂ Top 20 Keywords with the Strongest Citation Bursts
o Keywords Year Strength Begin End 2004 - 2024
polyneuropathy 2004 11.24 2004 2014
alpha tipoic acid 2004 9.09 2004 2015
sensory neuropathy 2006 12.29 2006 2011
v risk factors 2011 5.31 2011 2017
complications 2006 6.8 2012 2014
activation 012 675 2012 2015 ———
disease 2014 844 2014 2018 ——
. R o painful diabetic newropathy 2015 7.69 2015 2016 i e—
———— obesity 2016 7.12 2006 2020 e
type 2 diabetes 2017 7.99 2007 2019 e —
risk 2018 10.45 2008 2024 —
association 2016 5.84 2018 2020 e —
diagnosis 2006  7.68 2020 2022
diabetic polyneuropathy 2016 7.07 2020 2024 e —
diabetic retinopathy 2020 7.04 2020 2021 ——
microvascular complications 2021 1031 2021 2024 —
diabetic nephropathy 2021 7.22 2021 2024 —
retinopathy 2017 741 2022 2024 e
mechanisms 2000 5252022 2024
neuropathic pain 2000 5.4 2022 2024 ————

Figure 5. Keywords co-occurrence overlay visualization map (a). Keywords co-occurrence density visualization map (b).
The top 20 keywords with the strongest citation bursts based on CiteSpace. The blue line stands for the overall time span of
publications, from 2004 to 2024. The red line represents the time interval of a specific burst word (c)
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Additionally, it is expected that this study will shed light on
identifying gaps in the existing literature and determining whi-
ch aspects should be emphasized in future research.

According to the bibliometric analysis, studies on glycemic
control in DN have increased over the last 20 years, particular-
ly in 2024. The increasing number of publications in this field
over the years has contributed to a comprehensive body of li-
terature on the research area. In addition to the fact that DM
is a public health problem with a rapidly increasing inciden-
ce worldwide, the increasing incidence of DN, which is one of
the microvascular complications of DM despite the diversity of
treatment methods, may be effective in maintaining interest
in the field (Bondar et al., 2021). Hyperglycemia is one of the
most important factors leading to an increase in the worldwide
prevalence of DN. To prevent hyperglycemia, establishing pa-
tient-specific glycemic goals, promoting blood glucose moni-
toring behaviors aligned with these goals, and enhancing sel-
f-management skills play a crucial role in improving patients'
quality of life (Abu-Shennar et al., 2022). In addition, interven-
tions to alleviate the burden of symptoms such as pain, dec-
reased functional capacity, limitation of physical activity, foot
ulcerations and amputation that develop in patients caused by
DN, as well as the implementation of new treatment methods,
may contribute to keeping DN research up to date (Bondar et
al., 2021; Savelieff et al., 2025).

It was determined that the studies examining the associ-
ation between DN and glycemic control were conducted by
authors from 94 different countries. As a result of the network
analysis, the three countries with the highest number of pub-
lished articles in the field were the United States, India, and
China. These countries are followed by Japan, the UK, Iran, and
Turkey. The estimated prevalence of DN among adults with
diabetes in the United States is known to be 28% (Pop-Busui
et al, 2017). The prevalence of DN ranges between 20-30% for
Type 1 and Type 2 DM, with differences between geographical
regions. The high publication output of China and India may
also be associated with their large diabetes burden and inc-
reasing investments in biomedical research. According to the
data from IDF, the prevalence of diabetic peripheral neuropat-
hy in adults with diabetes is estimated to be 12.6% in Australia,
30.4% in Russia (a European country,) and 19.9% in Egypt (a
Middle Eastern country). Additionally, Africa has the highest
proportion of adults unaware of their diabetes status at 53.6%.
Africa is followed by the Western Pacific at 52.8% and Southe-
ast Asia at 51.3% (IDF, 2021a). Particularly in people with Type 2
DM and those in the asymptomatic preclinical stage, elevated
fasting glucose levels constitute a significant risk factor for dia-
betes-related macrovascular and microvascular complications
(Ang et al., 2014; Mohammedi et al., 2017). Healthcare expen-
ditures related to diabetes and DN are also increasing rapidly,
with the total global cost of diabetes care projected to rise to
US$2.48 trillion by 2030 (Savelieff et al., 2025). Therefore, ac-
hieving optimal glycemic control in patients during the predi-
abetic stage is crucial for preventing complications (Ang et al.,
2014; Mohammedi et al., 2017). Collaboration between resear-
chers and practitioners with authors from different countries
is also of great importance for the standardization of eviden-
ce-based practices at the global level.

Atotal of 2,783 differentinstitutions that contributed to stu-
dies on DN and glycemic control were identified and it was re-
vealed that universities being the leading contributors. The Uni-
versity of Michigan has been found as the most productive and
influential institution in this research area, with 67 publications

and 8,562 citations. It is followed by the University of Manc-
hester, with 32 publications and 2,276 citations, and Tehran
University of Medical Sciences, with 21 publications and 867
citations. As in the country contribution ranking, it is remar-
kable that the institution contributing the most to the research
field is a university in the USA. Multinational, multicenter, and
multidisciplinary studies should be conducted, and coopera-
tion of different institutions should be provided to reduce the
increasing burden of untreated diabetes, especially in low-and
middle-income countries (Hossain et al., 2024).

According to the authors' network analysis, a total of 7,693
authors participated in research on DN and glycemic control.
Feldman, E is the most prolific author in the area with 38 pub-
lications and 5213 citations. The second most prolific author
is Malik, R (27 publications, 2075 citations), and the third most
prolific author is Pop-busui, Rodica (16 publications, 648 citati-
ons). The quality of research can be improved by strengthening
collaboration between authors publishing on DN and glycemic
control, by sharing up-to-date information, and by utilizing re-
sources collectively.

The 1,537 original research and review articles included in
our bibliometric analysis were published in 699 different jour-
nals. Journal analysis and citation network analysis showed
that, Journal of Diabetes and Its Complications is the journal
with the highest number of articles on DN and glycemic cont-
rol with 39 publications. Journal of Diabetes Investigation ranks
second with 29 publications in the area and Plos One ranks
third with 25 publications. Diabetes Care was the most cited
journal in the area of DN and glycemic control with 1,695 cita-
tions. Following the results obtained, studies in this field in the
last 20 years have been published in high-quality journals and
are of high interest. Researchers who want to work on glycemic
control in DN should examine these journals with the highest
number of publications and citations.

Keyword network analysis indicated that the keywords
“diabetic neuropathy’, “diabetes mellitus’, “neuropathy”, “oxi-
dative stress”, and “hyperglycemia” were commonly used in
1,537 articles published on DN and glycemic control between
2004 and 2024. The burst analysis shows that the keywords
“sensory neuropathy’, “polyneuropathy”, “risk’, “microvascu-
lar complications,” and “alpha-lipolic acid” have been the fo-
cus of studies in the relevant field over the last 20 years. This
type of keyword analysis is also critical for identifying research
gaps and potential study topics in the field. Especially for fu-
ture research, these keywords can potentially serve as a guide
for researchers (Hassan and Duarte, 2024; Marzi et al., 2025).

Conclusion

This study is an in-depth bibliometric analysis of glycemic
control in patients with DN and reveals the current status, pub-
lication trends, research hotspots, top contributing countries,
authors, and journals. The results of the bibliometric analysis
show that there has been an increased interest in DN in the
last 20 years. According to our bibliometric analysis, it was de-
termined that the most articles in the field were published in
2024, the USA was the most productive country, the University
of Michigan was the most productive institution in terms of the
number of publications, and Feldman, Eva is the most influenti-
al author. The highest number of studies included in the biblio-
metric analysis focused on the keywords “diabetic neuropathy”,
“diabetes mellitus’, “neuropathy”, “oxidative stress” and “hy-
perglycemia”. Despite these insights, the development of ap-
propriate interventions to achieve glycemic control in patients
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with DN has gaps that necessitate further investigations. In
this regard, increasing global collaborations in studies investi-
gating DN and glycemic control and focusing on relatively un-
der-addressed topics will lead to more academic exploration.
This will also contribute to improving the quality and effective-
ness of nursing care for patients with DN.

Strengths and Limitations

To our knowledge, this is the first bibliometric analysis as-
sessing glycemic control in patients with DN. This study reve-
aled the research trends, productivity, collaborations, and glo-
bal highlights of researchers, academics, and clinicians on DN
and glycemic control. There were some limitations in this study.
First, only publications in the “Web of Science Core Collection”
database were included in the literature review. Therefore, the
results may not be comprehensive as not all publications on
this topic were included. Second, only research and review ar-
ticles were included in this bibliometric analysis. Third, only ar-
ticles published in English were included in the analysis, which
may limit the generalizability of our results.
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Ozet

Hemsirelik Alaninda Diyabetle ilgili Arastirmalarin Bibliyometrik Analizi: Retrospektif Tanimlayici

Bir Calisma

Amag: Bu ¢calismada, 2013-2023 yillari arasinda hemsirelik alaninda diyabetle ilgili yayimlanan arastirmalarin
bibliyometrik agidan incelenmesi ve bulgularin gérsel haritalama ile sunulmasi amaglanmistir.

Gereg ve Yontem: Veriler Haziran 2024 tarihinde “Web of Science Core Collection (WoS)” veri tabani kullanila-
rak toplanmus, veri analizi igin VOSviewer 1.6.19 yazilim programi kullanilmustir. Bibliyometrik analizde yillara gére
sayisal dagilim, 6ne ¢ikan (ilkeler, en fazla yayin yapilan dil, etkin olan kurumlar, atif analizi ve 6ne ¢ikan arastirma-
cilar analiz edilmistir.

Bulgular: WoS Core Collection veri tabanindaki toplam 2.408 yayin arasindan 112 makale arastirmanin drnek-
lemini olusturmustur. 112 ¢alismaya 21 (ilkeden 200 yazar katki saglamistir. “Nurse Practitioner” en fazla makalenin
yayimlandidi (n = 36). En fazla atif alan iki makalenin Nursing Research and Practice ve BMC Nursing dergilerinde
yayimlandidi belirlenmistir. Yapilan arastirmalara en ¢ok destek veren Amerika Birlesik Devletleridir. Calismalarda
en fazla kullanilan anahtar kelimeler “diabetes mellitus’, “nursing’; “type 2 diabetes mellitus’, “diabetes” ve “primary
care” olarak belirlenmistir.

Sonug: Bu bibliyometrik analizden elde edilen bulgular, hemsirelerin son on yilda 6zellikle diyabet, tip 2 diyabet
ve birinci basamak saglik hizmetleri alanlarinda ¢calismalarina yogunlastigini ve bu konulara yénelik ilgilerinin art-
tigini géstermektedir. Bu durum farkli arastirma alanlari ile diyabet lizerinde yapilacak daha fazla ¢calismaya ihtiyag
duyuldugunu ortaya koymaktadir.

Anahtar Sozciikler: Bibliyometri; Hemsirelik; Diyabeti

Abstract

Objective: This study aimed to perform a retrospective bibliometric analysis of publications on diabetes in nur-
sing between 2013 and 2023. Using document analysis, it aimed to identify publications within this period and to
present the findings through visual representations.

Method: Data were retrieved in June 2024 from the Web of Science Core Collection (WoS) database, and
analyses were conducted using VOSviewer (version 1.6.19). The bibliometric evaluation included annual publication
trends, leading countries, most frequent publication languages, active institutions, citation analyses and prominent
researchers.

Results: Out of 2,408 publications indexed in the WoS Core Collection, 112 articles were included in the sample.
A total of 200 authors from 21 countries contributed to 112 studies. Nurse Practitioner was identified as the journal
publishing the highest number of articles (n = 36). The two most highly cited articles were published in Nursing Re-
search and Practice and BMC Nursing. The United States was the country with the highest number of publications.
The most commonly used keywords were “diabetes mellitus’; “nursing’; “type 2 diabetes mellitus’, “diabetes” and
“primary care.”

Conclusion: The findings from this bibliometric analysis indicate that, over the past decade, nurses have incre-
asingly concentrated their work on diabetes, particularly type 2 diabetes, as well as on primary health care, reflecting
a growing interest in these areas. This trend underscores the increasing engagement of nurses in these fields and
highlights the need for further studies on diabetes across diverse research domains.

Keywords: Bibliometrics; Nursing; Diabetes mellitus
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Introduction

Diabetes is a chronic metabolic disease characterized by
elevated blood glucose levels, which, over time, can cause se-
vere damage to the heart, blood vessels, eyes, kidneys, and
nerves (WHO, 2023). According to the 11th Diabetes Atlas
published in 2025 by the International Diabetes Federation
(IDF), approximately 588 million people worldwide are living
with diabetes, three out of four of whom reside in low- and
middle-income countries. Furthermore, an estimated 3.4 mil-
lion deaths annually are directly attributable to diabetes. Both
the incidence and prevalence of diabetes have steadily incre-
ased over the past several decades (IDF, 2025). National data
from 2021 indicate that 9.6 million individuals in Turkiye were
diagnosed with diabetes, and the global number is projected
to reach 852 million by 2050 (IDF, 2025). These figures under-
score the urgent need for effective, multidisciplinary approa-
ches to diabetes prevention, management, and education.

Nursing care plays a critical role in the management of
metabolic parameters and treatment outcomes in patients
with diabetes. Nurses are uniquely positioned to assess in-
dividual characteristics and diabetes-related attitudes that
influence patients' self-efficacy, thereby guiding effective
diabetes care management. Beyond clinical monitoring, nur-
ses empower individuals with diabetes through structured
educational interventions aimed at fostering positive self-ca-
re behaviors and improving long-term health outcomes. In
recent years, the expanding role of nurses in diabetes care
has been further shaped by advances in digital health tech-
nologies, telehealth applications, and nurse-led care models.
Studies have demonstrated that nurse-led telehealth inter-
ventions significantly improve glycemic control and patient
self-management in type 2 diabetes (Dat et al., 2024; Eberle
& Stichling, 2021). Similarly, structured diabetes education
programs delivered by nurses have been shown to enhan-
ce patients' knowledge, self-efficacy, and adherence to tre-
atment regimens, highlighting the pivotal role of nursing in
diabetes care across diverse settings (Gun & Tillice, 2024).

As the volume of diabetes-related nursing research con-
tinues to grow, synthesizing this expanding body of literatu-
re becomes increasingly important. Bibliometric analyses are
systematic, quantitative methods used to evaluate large data-
sets in order to reveal the intellectual structure, collaborative
networks, and developmental trajectories of research within a
specific field (Donthu et al., 2021). In the health sciences, bibli-
ometric approaches have been widely adopted to map resear-
ch trends, identify influential contributors, and highlight gaps
in the literature across various nursing subspecialties (Kara
Cigdem et al., 2023). Such analyses are particularly valuable in
nursing research, where evidence-based practice requires not
only the generation of new knowledge but also a structured
understanding of how that knowledge has evolved over time.

Despite the growing body of diabetes-related nursing re-
search, a comprehensive bibliometric analysis specifically fo-
cused on this intersection has not yet been identified in the
literature, based on searches conducted across Web of Science
and related databases. Addressing this gap, the present study
aims to conduct a bibliometric analysis of diabetes-related
research in nursing published between 2013 and 2023. Speci-
fically, the study seeks to examine annual publication trends,
leading countries and institutions, prominent authors, journal
distributions, citation patterns and keyword co-occurrence
networks. The findings are expected to provide researchers,
clinicians, and policymakers with a structured overview of the

current state of knowledge and to inform priority directions
for future evidence-based nursing practice in diabetes care.

Materials and Methods

Study Design

Bibliometric analysis is a scientific method that systema-
tically examines research trends, authors, countries, journals,
and key themes within a specific field using quantitative and
qualitative approaches, thereby providing a comprehensive
understanding of the discipline’s scientific dynamics (Donthu
et al.,, 2021). This study was conducted retrospectively using
the document analysis method and covered a 10-year period
between 2013 and 2023. Bibliometric analysis was performed
using VOSviewer (version 1.6.19), which facilitates the mapping
and visualization of data through techniques such as co-ci-
tation, bibliographic coupling, co-authorship, and keyword
co-occurrence. The study aimed to identify and visually map
articles on diabetes in nursing published during this period.

Bibliometric analysis was performed using VOSviewer
(version 1.6.19). In the keyword co-occurrence analysis, the
association strength normalization method was applied, whi-
ch is the default and recommended normalization method
in VOSviewer, as it corrects for differences in the total num-
ber of co-occurrences between items. A minimum occur-
rence threshold of three was set for keywords. Full counting
method was used for all network analyses. Clustering was
performed using VOSviewer's built-in clustering algorithm
based on the modularity-based approach, with a resolution
parameter of 1.0. Network visualizations were generated using
the default VOS mapping technique, in which the distance
between two items reflects the strength of their relationship.

Although the PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) flow diagram was origi-
nally developed for systematic reviews, its use in bibliometric
studies has been increasingly adopted in recent literature to
enhance transparency and reproducibility in the reporting of
literature search and selection processes (Donthu et al., 2021).
Accordingly, the study selection process was reported in accor-
dance with the PRISMA flow diagram (Figure 1).

Recordsidentified through Web of Science database searching (1 =2.405)

\/

Articles screened in “Social Science Citation Index-Expanded (SSCI-E),” “Emerging Sources
Citation Tndex (ESCT),” and “Arts & Humanities Citation Index (A&HCT)” (n=1.180)

\/

Records after limiting to document type “article” and “review” (n =1.082)

\/

Records assessed for direct relevance: nursing-related studies (n=122)

\/

Records after restricting by publication language (n=112)

[ Eligibility ] [ Screening ] [lde“tiﬁcation]

Inclusion

{

Figure 1. PRISMA Flow Diagram
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Data Collection

Data were retrieved in June 2024 from the Web of Science
Core Collection (WoS) database, which compiles international
research publications. The Web of Science Core Collection was
selected as the primary data source because it is one of the
most comprehensive and widely used databases for bibliomet-
ric analyses, offering standardized metadata and reliable citati-
on information. Although databases such as Scopus, PubMed
and CINAHL also index nursing and diabetes literature, the sco-
pe of this study was intentionally limited to the Web of Science
Core Collection to ensure consistency in data extraction and ci-
tation analysis; this restriction is acknowledged as a limitation.

The search was conducted using the keywords "diabetes"
AND "nursing" in the topic field, and publications were restric-
ted to the period between 2013 and 2023, with the document
type limited to“articles”and “reviews”. The database search was
confined to the SCI-Expanded, A&HCI, and ESCI indices. These
indices were selected to ensure the inclusion of internationally
recognized and high-quality publications. Only publications
in English were included. Out of a total of 2.408 publications,
112 articles met the inclusion criteria and constituted the study
sample.

Inclusion and Exclusion Criteria

Inclusion criteria were as follows: (1) studies focusing on
diabetes in the context of nursing practice, education, or re-
search; (2) published between January 1, 2013, and December
31,2023; (3) written in English; (4) classified as original research
articles or review articles; and (5) indexed in the Web of Science
Core Collection under the subject category "Nursing." Exclusi-
on criteria comprised book chapters, conference proceedings,
case reports, commentaries, and letters to the editor.

A comprehensive database search using the keywords
“diabetes” and “nursing” initially yielded 2.408 publications.
The search was conducted between June 1 and June 8, 2024.
Following the application of index filters (SCl-Expanded, A&H-
Cl and ESCI), 1.180 publications were identified. When further
restricted to the Web of Science subject category “Nursing” 122
studies were identified. Publications not written in English, inc-
luding Spanish (n = 5), Portuguese (n = 3), and French (n = 2)
were excluded, resulting in a final sample of 112 studies. The
study selection process is presented in Figure 1.

Data Analysis

For the bibliometric data analysis, VOSviewer (version
1.6.19) was used. The software enables the analysis and visua-
lization of bibliometric networks through co-citation analysis,
bibliographic coupling, co-authorship analysis, and keyword
co-occurrence analysis (Dirik et al., 2023). In this study, the fol-
lowing analyses were conducted:

1. Descriptive bibliometric analyses: Annual publicati-
on trends, distribution of publications by country, institution,
journal, funding agency, and author were examined using
frequency counts.

2. Citation analysis: Total citations, average citations per
article, and the h-index of the publication set were calculated
based on Web of Science citation data.

3. Keyword co-occurrence network analysis: A keyword
co-occurrence map was generated using VOSviewer. The as-
sociation strength normalization method was applied with a
minimum keyword occurrence threshold of three. Of the 367
total keywords identified, 30 met the threshold and were inclu-
ded in the network visualization.

4. Co-authorship network analysis: Author-level and
country-level co-authorship networks were analyzed to iden-
tify collaborative patterns among researchers and institutions.

It should be noted that while VOSviewer also supports
co-citation and bibliographic coupling analyses, these were
not conducted in the present study due to the relatively small
sample size (n = 112), which limits the statistical robustness of
such network analyses. This is acknowledged as a methodo-
logical limitation.

Ethical Considerations
As this study did not involve human participants and was
based on document analysis, ethical approval was not required.

Results

Distribution of Studies by Year

Of the 112 publications included in the study, 108 were
original articles and 4 were review articles. The annual number
of publications ranged from 4 to 18, with the highest number
recorded in 2020 (n = 18) and the lowest in 2014 (n = 4). A ge-
neral upward trend in publication output was observed from
2019 onward, with a notable peak in 2020, followed by a slight
decline in subsequent years. The yearly distribution of articles
is presented in Figure 2.

Figure 2. Annual distribution of publications on diabetes in
nursing indexed in the Web of Science Core Collection betwe-
en 2013 and 2023. The figure illustrates a steady increase in
publication output from 2019, reaching its peak in 2020 (n =
18), which may reflect the intensified research activity associa-
ted with the COVID-19 pandemic period.
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Figure 2. Number of articles published by year

Pudlcations

Author, Country and Institutional Analysis

A total of 200 authors from 21 countries contributed to the
112 publications. The most productive authors each contribu-
ted a maximum of three publications, including Szewczyk A.,
Tobiasz-Kalkun N., Damgaard G., Wooton A., Stefanowicz A,
Michalowska J., Kobos E. M., Kapusciok J., Franks A. T. and Ja-
ime-Lara R. B. The relatively even distribution of productivity
among the top authors suggests an absence of dominant indi-
vidual contributors and points to a broadly distributed research
community in this field. The top 10 countries contributing to the
published articles were the United States (n = 66), Australia (n =
10), Brazil (n =9), Canada (n = 6), Thailand (n =4), Norway (n=3),
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Turkey (n = 3), the United Kingdom (n = 2), Indonesia (n = 2),
and Iran (n = 2). In addition, 61 institutions contributed to the
publications. The United States accounted for approximately
59% of all publications, indicating a strong concentration of
research output in high-income, English-speaking countries.
A total of 61 institutions contributed to the publications. The
leading institutions were the University of North Carolina at
Chapel Hill (n = 9) and Duke University (n = 4), both of whi-
ch are research-intensive universities with established nursing
and diabetes research programs. A total of 61 funding organi-
zations supported the articles, with the National Institutes of
Health (NIH, USA) (n = 5) and the United States Department
of Health and Human Services (n = 5) being the most frequent
sponsors. Full details are presented in Table 1.

Journal and Citation Analyses

The 112 studies were published across 37 journals, indi-
cating a relatively wide distribution of publication outlets. The
journal with the highest number of publications was The Nurse
Practitioner (n = 36), accounting for approximately 32% of all
included articles. Several journals published four articles each,
including Journal for Nurses in Professional Development, Nur-
se Researcher, Nursing Research and Practice, Pacific Rim Inter-
national Journal of Nursing Research, Pielegniarstwo XXI Wieku
(Nursing in the 21st Century), and Revista de Pesquisa: Cuidado

é Fundamental Online (Table 1).

Regarding citation metrics, the 112 included publications
collectively received 896 citations, with a total of 3,717 refe-
rences generated across all studies. The average number of
citations per article was 8, and the median citation count was
3, reflecting the right-skewed distribution typical of emerging
research fields. The h-index of the included publication set was
10, indicating that 10 articles each received at least 10 citations.

The highest number of citations in a single year was recor-
ded in 2020 (n = 67). To account for differences in publicati-
on age, normalized citation rates were also considered: earlier
publications (2013-2015) demonstrated higher cumulative
citation counts, while more recent publications (2021-2023)
showed lower absolute citations but comparable annual citati-
on rates relative to their time in the literature.

The two most highly cited articles (n = 19 citations each)
were: Kaya and Karaca's “Evaluation of Nurses’ Knowledge Le-
vels of Diabetic Foot Care Management,” published in Nursing
Research and Practice (average citations per year: 2.71), and
Macdonald et al's “Nurse-Patient Communication in Primary
Care Diabetes Management: An Exploratory Study,” published
in BMC Nursing (average citations per year: 1.58). The top 15
most cited publications are presented in Table 2.

Keyword Network Analysis

The keyword co-occurrence network is illustrated in Fi-
gure 3. A total of 367 unique keywords were identified across
the 112 publications; of these, 30 met the minimum occur-
rence threshold of three and were included in the network
visualization. The network was generated using the associ-
ation strength normalization method, and link strength va-
lues between keyword pairs reflect the frequency of their
co-occurrence relative to their individual occurrence rates.
The overall network density was low, consistent with the re-
latively small and specialized nature of the publication set.

The most frequently occurring keywords were “dia-
betes mellitus’, “nursing’, “type 2 diabetes mellitus’, “di-
abetes” and “primary care’, reflecting the core thema-
tic focus of the field. The keywords were organized into
six distinct clusters based on co-occurrence patterns:

Table 1. Top 10 Contributing Authors, Countries, Institutions, Funding Agencies, and Journals in the Field

w w
i 10
= =
£ £
Author < Country < Institution
S S
(-] (-]
2 2
Szewczyk, Alicja 3 USA* 66  University Of North Carolina
Tobiasz-Kalkun,
3 Australia 10 Duke University
Natasza
University of North Carolina
Damgaard, Gloria 3 Brazil 9
Chapel Hill
Wooton, Angela 3 Canada 6 Mahidol University
South Dakota Board of Nur-
Stefanowicz, Anna 3 Thailand 4 .
sing
Michalowsk,
3 Norway 3 University of Southern Indiana
Jolanta
Kobos, Ewa
3 Turkiye 3 University of Virginia
Matgorzata
Kapusciok, Jus- United
2 University System of Ohio
tyna Kingdom
Indone-
Franks, Alexis T. 2 . 2 Vanderbilt University
sia
Jaime-Lara, Ro- Isfahan University of Medical
2 Iran 2

sario B Sciences

*USA: The United States of America; NIH: National Institutes of Health

No. of Articles

w w
o i
= =
t £
Funding Agency = Journal &
) )
(-] (-]
2 2
National Institutes of Health
Nurse Practitioner 36
NIH USA
United States Department Journal For Nurses in Professio- "
of Health Human Services nal Development
Eli Lilly 2 Nurse Researcher 4
NIH National Institute of
Nursing Research and Practice 4
Nursing Research (NINR)
Rockefeller University Heilb- Pacific Rim International Journal "
runn Nurse Scholar Award of Nursing Research
Pielegniarstwo XXI Wieku (Nur-
Abbott Laboratories 1 4
sing in the 21st Century)
Revista de Pesquisa Cuidado e
American Cancer Society 1 4
Fundamental Online
AstraZeneca 1 Biological Research for Nursing 3
BIPI 1 BMC Nursing 3
Canadian Journal of Nursing
Boehringer Ingelheim 1 3

Research
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«  Cluster 1 (red): diabetes mellitus, nursing, nursing
care, chronic disease, comorbidities, aged, representing the in-
tersection of general diabetes management and chronic care
nursing.

+  Cluster 2 (green): diabetes, type 2 diabetes mellitus,
nurse, reflecting the core clinical focus on type 2 diabetes wit-
hin nursing practice.

«  Cluster 3 (blue): primary care, nurse practitioners, type
2 diabetes, highlighting the role of advanced practice nurses in
primary care diabetes management.

+  Cluster 4 (yellow): self-care, cardiovascular disea-
se, type 1 diabetes mellitus, nurses, children, indicating re-
search on self-management and pediatric diabetes nursing.

«  Cluster5(purple):obesity,hypoglycemia,insulin,captu-
ringpharmacologicalandmetabolicaspectsofdiabetesnursing.

«  Cluster 6 (turquoise): qualitative research, research,
reflecting the methodological orientation of a subset of studies.

The proximity of clusters 1 and 2 in the network map
suggests a strong conceptual overlap between general di-
abetes nursing care and type 2 diabetes-focused research.
Clusters 3 and 4, positioned at greater distances, indicate re-
latively more specialized and independent research themes.
Figure 3. Keyword co-occurrence network of diabetes-re-
lated nursing publications (2013-2023), generated using
VOSviewer (version 1.6.19) with a minimum keyword oc-
currence threshold of three. Node size reflects keyword
frequency; line thickness reflects co-occurrence strength.
Six thematic clusters are represented by distinct colors.

Table 2. Top 15 Most-Cited Publications in Diabetes and Nursing (2013-2023)
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Figure 3. Keyword co-occurrence network
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Analysis of Publications by Web of Science Index

The included publications were identified in two Web of
Science indices: the Emerging Sources Citation Index (ESCI) (n
=109; 97.3%) and the Science Citation Index Expanded (SCI-E)
(n=3;2.7%). No publications indexed in the Arts & Humanities
Citation Index (A&HCI) were identified. The predominance of
ESCl-indexed publications suggests that diabetes-related nur-
sing research is largely published in emerging or developing
journals that are gaining international recognition but have
not yet achieved full SCI-E indexing. The distribution of publi-
cations by Web of Science index is presented in Table 3.

Table 3. Distribution of Publications by Web of Science Index

Percentage of

Web of Science No. of Publications (n)

112 Articles (%)
Emerging Sources Citation Index 109 97.321%
Science Citation Index Expanded 3 2.679%

Data Transparency Statement

All bibliometric data used in this study were retrieved from
the publicly accessible Web of Science Core Collection databa-
se. The dataset supporting the findings of this study is availab-
le from the corresponding author upon reasonable request.
Network visualization files generated using VOSviewer are also
available upon request. No personally identifiable data were
used, and all analyses were conducted on publicly available
publication metadata.

Discussion

This study provides a comprehensive bibliometric over-
view of diabetes-related nursing research published betwe-
en 2013 and 2023, identifying publication trends, influential
authors, leading countries and institutions, prominent jour-
nals, citation patterns, and thematic clusters through keyword
co-occurrence analysis. Beyond descriptive reporting, the fin-
dings offer analytical insights into the intellectual structure
and evolving priorities of this research domain, contributing a
structured evidence base to guide future nursing scholarship
in diabetes care.

Publication Trends and Contributing Factors

The analyses revealed a general upward trend in publica-
tion output from 2019 onward, peaking in 2020 (n = 18). While
the temporal coincidence with the COVID-19 pandemic is no-
table, attributing this increase solely to the pandemic would
imply a causal relationship that the available bibliometric data
cannot substantiate. A more balanced interpretation recogni-
zes that multiple converging factors likely contributed to this
growth. First, the overall expansion of the nursing research
field globally, reflected in the growing number of nursing jour-
nals indexed in international databases, may have increased
publication opportunities. Second, the pandemic period ca-
talyzed widespread adoption of telehealth and digital health
models in diabetes care, generating a new wave of research
questions that nurses were well-positioned to address (Dat
et al,, 2024; Eberle & Stichling, 2021). Third, increased rese-
arch funding directed toward chronic disease management
during the pandemic, particularly from agencies such as the
NIH and HHS, may have supported a higher volume of nursing
studies. Fourth, the growing global recognition of diabetes
as a public health priority, with diabetes now among the top
ten causes of death worldwide (WHO,2023), has sustained
long-term research interest independent of the pandemic.

Taken together, the 2020 peak likely reflects a confluence
of structural, epidemiological, and contextual factors rather
than a single cause.

Country, Institutional, and Funding Patterns

The United States accounted for approximately 59% of all
publications, a dominance that warrants analytical interpreta-
tion beyond simple enumeration. This concentration reflects
several structural advantages: the United States hosts a large
number of research-intensive universities with dedicated nur-
sing schools, benefits from substantial federal funding for he-
alth research through the NIH and HHS, and operates within a
publication culture that strongly incentivizes academic output.
Furthermore, the restriction of this study to English-language
publications indexed in the Web of Science Core Collection in-
herently favors countries where English is the primary langua-
ge of scientific communication, which may have amplified the
apparent dominance of the United States and other anglopho-
ne countries such as Australia, Canada, and the United King-
dom. The presence of Brazil, Thailand, and Norway among the
top ten contributing countries is noteworthy and suggests that
diabetes nursing research is gaining traction in diverse global
contexts, though these countries remain underrepresented re-
lative to their diabetes burden.

At the institutional level, the University of North Carolina at
Chapel Hill and Duke University emerged as the leading cont-
ributors. Both institutions are recognized centers of excellence
in nursing and health sciences research, with strong infrastruc-
tural support, interdisciplinary collaboration networks, and es-
tablished pipelines for funded research. The predominance of
university-affiliated institutions among the top ten contributors
underscores the academic rather than clinical orientation of
the existing literature, pointing to a potential gap between re-
search production and practice-based knowledge generation.

Journal Distribution and Citation Analysis

The concentration of approximately 32% of all publicati-
ons in a single journal “The Nurse Practitioner” raises questi-
ons about the breadth of the dissemination landscape. While
this journal holds a prominent position in advanced practice
nursing, the heavy concentration of publications in one out-
let may limit the interdisciplinary reach of diabetes nursing
research. The most highly cited journals, however, were “Nur-
sing Research and Practice” and “BMC Nursing’; both of which
publish open-access content, suggesting that accessibility
may play an important role in citation impact within this field.

The two most highly cited studies, Kaya and Karaca (2018)
and Macdonald et al. (2013), each received 19 citations, and
their influence merits deeper examination. Kaya and Karaca’s
study on nurses’knowledge of diabetic foot care management
addressed a clinically critical topic, diabetic foot complications
remain a leading cause of amputation globally and provided
actionable, practice-relevant findings that likely enhanced its
uptake by both researchers and clinicians. Macdonald et als
study on nurse-patient communication in primary care dia-
betes management tackled the relational and communicative
dimensions of care, an area that has gained increasing recogni-
tion as central to patient adherence and self-management out-
comes. Both studies employed methodologies, a descriptive
survey and a qualitative exploratory design, respectively that
are accessible and replicable, which may have further contri-
buted to their citation frequency. More broadly, the predomi-
nance of descriptive, cross-sectional, and qualitative studies
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among the most cited works reflects the current methodologi-
cal landscape of nursing diabetes research, which, while valu-
able for generating understanding, lacks the causal and inter-
ventional evidence needed to guide practice changes at scale.

Keyword Co-occurrence and Thematic Structure

The keyword co-occurrence network revealed six the-
matic clusters, providing insight into the intellectual orga-
nization of diabetes nursing research. The close proximity
of Cluster 1 (general diabetes nursing care) and Cluster 2
(type 2 diabetes and nursing practice) in the network map
indicates a strong conceptual overlap, reflecting the domi-
nant focus of the field on type 2 diabetes management in
clinical nursing contexts. This finding is consistent with the
global epidemiological reality, as type 2 diabetes accounts
for approximately 90-95% of all diabetes cases (IDF, 2025).

Cluster 3, centered on primary care and nurse practitio-
ners, represents an important and growing area of practice,
particularly as healthcare systems increasingly rely on advan-
ced practice nurses to manage chronic conditions in com-
munity settings. The relatively peripheral position of Cluster
4 (self-care, cardiovascular disease, type 1 diabetes, children)
and Cluster 5 (obesity, hypoglycemia, insulin) in the network
suggests that pediatric diabetes nursing, comorbidity ma-
nagement, and pharmacological dimensions of care remain
underexplored research areas. Similarly, Cluster 6 (qualitative
research) appearing as a small, peripheral cluster indicates
that methodological diversity, particularly qualitative and
mixed-methods approaches has not yet been fully integrated
into the mainstream of diabetes nursing research. These gaps
represent meaningful directions for future scholarly attention.

The low overall network density observed in this analy-
sis is consistent with a field that, while growing, has not yet
achieved the degree of thematic integration and cross-c-
luster collaboration characteristic of more mature research
domains. This finding suggests that diabetes nursing resear-
ch would benefit from greater interdisciplinary collaborati-
on and the development of shared conceptual frameworks.

Originality and Contribution to the Field

To the best of our knowledge, this is the first bibliomet-
ric study to systematically map the intellectual landscape of
diabetes-related nursing research using VOSviewer-based
network analysis across a defined ten-year period. While previ-
ous bibliometric studies have examined diabetes research bro-
adly or nursing research in general, none have specifically fo-
cused on the intersection of these two domains with this level
of methodological detail. The present study contributes to the
literature by identifying not only descriptive patterns but also
structural features of the research network, including thematic
clustering, publication concentration, and citation dynamics
that have practical implications for research planning, funding
prioritization, and journal policy in nursing and diabetes care.

Conclusion and Recommendations

This bibliometric analysis provides a structured over-
view of diabetes-related nursing research published betwe-
en 2013 and 2023, offering insights into the intellectual lan-
dscape, thematic priorities, and collaborative patterns that
have shaped this field over the past decade. However, given
that the study was restricted to the Web of Science Core Col-
lection and limited to English-language publications, the
findings should be interpreted as a partial and preliminary

representation of the field rather than a comprehensive ac-
count of the global diabetes nursing literature. Research pub-
lished in other languages or indexed exclusively in databases
such as Scopus, PubMed, or CINAHL was not captured, whi-
ch may have influenced the observed distributions of pub-
lications across countries, institutions, and thematic areas.

Within these boundaries, the analysis reveals that diabe-
tes-related nursing research has grown steadily over the study
period, with a notable peakin 2020 likely reflecting a confluence
of factors including the COVID-19 pandemic, the global expan-
sion of nursing research, and increased recognition of diabetes
as a public health priority. The United States emerged as the
dominant contributor to the literature, supported by well-es-
tablished research infrastructure and substantial federal fun-
ding, though the presence of countries such as Brazil, Thailand,
and Norway among the top contributors suggests that interest
in this field is gradually becoming more globally distributed.

Thematically, the field has been concentrated primarily on
type 2 diabetes management and primary care nursing, with
comparatively limited attention to pediatric diabetes, comor-
bidity management, pharmacological dimensions of care, and
methodological diversity. The most frequently cited studies
addressed clinically actionable topics, nurses’ knowledge of
diabetic foot care and nurse-patient communication in diabe-
tes management, underscoring the field’s orientation toward
practice-relevant knowledge. The predominance of descripti-
ve, cross-sectional, and qualitative designs across the included
studies reflects a maturing but still developing evidence base,
one that has laid important groundwork but has yet to estab-
lish a robust body of longitudinal and interventional research.

Based on these findings, several directions are proposed
for advancing diabetes-related nursing research. Future stu-
dies should prioritize longitudinal, experimental, and interven-
tion-based designs capable of establishing causal relations-
hips and evaluating the effectiveness of nursing-led strategies
in diabetes prevention, self-management support, and patient
education. Given the accelerated adoption of digital health
tools and telehealth models, particularly during and following
the COVID-19 pandemic, research evaluating the impact of nur-
se-led remote care interventions represents a pressing and un-
derexplored priority. Furthermore, since diabetes prevalence is
disproportionately high in low- and middle-income countries,
future research should more deliberately address culturally sen-
sitive nursing interventions, the social determinants of health,
and structural barriers to care access among diverse and vulne-
rable populations. Expanding bibliometric analyses to include
multiple databases and broader search strategies would also
strengthen future efforts to map this field comprehensively.

Limitations

This study has several important limitations. First and
foremost, the literature search was restricted to the Web of
Science Core Collection database. Consequently, studies
on nursing and diabetes published in journals not indexed
by Web of Science could not be included in the bibliomet-
ric analysis, thereby limiting the extent to which the findin-
gs reflect the relevant literature. The inclusion of additional
databases such as Scopus, PubMed or CINAHL could have
yielded more comprehensive and representative results.

Second, the search strategy was limited to only the keywor-
ds “diabetes” and “nursing”. The omission of alternative and
related terms such as “diabetic care’, “nurse practitioner”, “gly-
cemic control’, “diabetes education”, “diabetes management”,
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“insulin therapy” and “diabetes self-management” from
the search strategy may have resulted in a considerable
number of relevant studies being excluded from the sco-
pe of the analysis. This narrows the breadth of findings re-
garding research patterns and trends in diabetes nursing.

Third, this study encompasses only English-language pub-
lications classified as “articles” or “reviews” published between
2013 and 2023. Book chapters, conference proceedings, case
reports, and letters to the editor were excluded. The exclusion of
non-English publications may have overlooked contributions
from countries with a strong tradition of publishing in langua-
ges other than English, such as Turkey, Brazil, and several Asian
nations. This may have contributed to the apparent dominance
of the United States in publication output and understated the
actual volume of diabetes nursing research conducted globally.

Fourth, the restriction of the study to descriptive bib-
liometric indicators, without conducting co-citation or
bibliographic coupling analyses, limits the ability to reve-
al deeper intellectual relationships among research stre-
ams, authors, and institutions. As a result, the thematic clus-
ters identified through keyword co-occurrence analysis
may not fully capture the underlying conceptual structure
of the field. The relatively small sample size (n = 112) furt-
her constrained the statistical robustness of network-based
analyses, which may have reduced the reliability of obser-
ved collaboration patterns among authors and countries.

Collectively, these limitations suggest that the findin-
gs of this study should be interpreted as a preliminary and
partial mapping of diabetes-related nursing research rather
than a definitive or exhaustive representation of the field.
Future bibliometric studies incorporating multiple databa-
ses, broader search strategies, and advanced network analy-
ses would be needed to provide a more complete picture.

What did this study add to the literature?

+ In essence, this study provides a structured, quantitative
overview of diabetes-related nursing research, enabling
researchers, practitioners, and policymakers to better un-
derstand the current state of knowledge and identify prio-
rities for future work.

« It further reveals methodological patterns, predominantly
descriptive, cross-sectional, and qualitative and signals a
need for more longitudinal and intervention-based resear-
ch and broader international collaboration to strengthen
evidence-based nursing practice in diabetes care.
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