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AMAC ve KAPSAM

Derginin amaci, saglik bilimleri ile ilgili alanlarda Akdeniz Tip
Fakiiltesi ve Tiirkiye’de yapilan arastirmalart ulusal ve uluslararasi
bilim c¢evrelerine sunarak, duyurulmasi ve paylasilmasina katki
saglamak, bu baglamda Tirkiye’nin tanitilmasma katkida bulun-
maktir. Akdeniz Tip Dergisi, 6ncelikle Tiirkiye ve diinyada konuyla
ilgili tiim tibbi kurum ve bilgi merkezlerine iicretsiz olarak basili ya
da elektronik ortamda dergiye kolayca erisilmeyi saglamanin yani
sira, ulusal ve uluslararasi dizinlerde de yer almay1 hedeflemektedir.

Akdeniz Tip Dergisi, Akdeniz Universitesi Tip Fakiiltesi’nin bilim-
sel yayin organi olup, etik ilke ve kurallara bagli olarak yilda ti¢ kez
olmak iizere (Ocak, Mayis, Eyliil) dort ayda bir yayinlanan bilimsel
ve hakemli, disiplinleraras1 bir tip dergisidir.

Akdeniz Tip Dergisinin kisaltmast Akd Tip D / Akd Med J dir.

Akdeniz Tip Dergisi, TUBITAK-ULAKBIM Tiirk Tip Dizini, Tiirk-
Medline, Sobiad, INDEX COPERNICUS ve academindex tarafin-
dan dizinlenmektedir.

Derginin amaci, saglik bilimleri ile ilgili alanlarda Akdeniz Tip
Fakiiltesi ve Tiirkiye’de yapilan arastirmalar: ulusal ve uluslararasi
bilim c¢evrelerine sunarak, duyurulmasi ve paylasilmasina katki
saglamak, bu baglamda Tirkiye’nin tanitilmasma katkida bulun-
maktir. Akdeniz Tip Dergisi, 6ncelikle Tiirkiye ve diinyada konuyla
ilgili tiim tibbi kurum ve bilgi merkezlerine iicretsiz olarak basili
ya da acik erigim ile elektronik ortamda dergiye kolayca erisilmeyi
saglamanin yani sira, ulusal ve uluslararasi dizinlerde de yer almay1
hedeflemektedir. Bu hedefler dogrultusunda, Akdeniz Tip Dergi-
si’nde yayinlanmasi istenilen makalelerin daha ¢ok 6zgiin arastirma-
lar1 (temel, klinik ve epidemiyolojik) icermesi gerekmektedir. Ayrica
editor gortsii, derleme, olgu sunumu, editdre mektup, teknik notlar,
tip egitimi ile ilgili yazilar, tip tarihgesi ile ilgili yazilar, biyografi
yazilari da kabul edilmektedir. Gonderilen yazilarin, daha dnce yazili
olarak veya elektronik bir formatta yayinlanmamis veya yayinlanma
amaciyla bir baska dergiye veya elektronik ortama gonderilmemis
olmasi gerekmektedir. Gonderilecek yazilarda, Tirk dergilerinde
yaymlanmis makalelere de atif yapilmasi 6zellikle aranmaktadir.
Daha onceden basili olarak yayinlanan Akdeniz Tip Dergisi yaym
hayatina elektronik olarak devam ettiginden daha 6nceden 1300-
1779 olan ISSN numarasi 08.08.2019 tarihinden itibaren 2687-2781
seklinde degismistir.

Derginin yaym dili Tiirkge ve Ingilizce’dir. Tiirkge yazilarda, Tiirk
dilinin biitinliginiin korunmasina dikkat edilmeli ve Tiirk Dil Ku-
rumu’nun giincel baski Yazim Kilavuzu ve Tiirkge Sozligii esas
alinmalidir. Tip terimlerinin kullanilmasinda olabildigince "Tiirkge
Bilim Terimleri" nin kullanimima &zen gosterilmelidir. Bunun igin
yazarlar Tirk Dil Kurumu'nun "Hekimlik Terimleri Kilavuzu" veya
diger T1p Terimleri Sozliiklerinden yararlanabilir.

YAYIN POLITIKASI

Acik Erisim ve Makale Isleme

Akdeniz Tip Dergisi, bilimsel yayinlara agik erisim saglar. Yayimla-
nan saylya ve igeriginde yer alan yazilarin tam metinlerine ticretsiz
ulagilabilir. Yazar(lar)dan yazilarinin yayimi i¢in herhangi bir ticret
talep edilmez.

Okuyucular dergi igerigini akademik veya egitsel kullanim amagl
olarak fticretsiz indirebilirler. Dergi herkese, iicretsizdir. Bunu
saglayabilmek icin dergi Akdeniz Universitesi’nin mali kaynak-
larindan, editdrlerin ve hakemlerin siiregelen goniillii cabalarindan

yararlanmaktadir.

Yazilarin tim bilimsel sorumlulugu yazarlara aittir. Gonderilen
yazilarda isim siralamasi ortak verilen bir karar olmalidir. Sorumlu
yazar, yazar siralamasini “Yazar sorumluluk ve Yaym Hakki Devir
Formu”nu doldurup imzalayarak, tiim yazarlar adina kabul etmis
sayilir. Yazarlik icin gerekli olgiitleri karsilamayan, ancak calisma-
ya katkis1 olan kisiler “Tesekkiir” boliimiinde siralanabilir. Yazarlar,
yayinin 0zgiin bir yazi oldugunu, daha 6nce herhangi bir yerde
yaymlanmadigini ve degerlendirme siireci igerisinde bagka herhangi
bir yerde yayinlama girisiminde bulunmayacaklarina yonelik imzali
bir beyanda bulunmalidirlar.

Yazarlar, bilimsel igerikte degisiklik yapilmamas: kosuluyla,
editorliik tarafindan yapilacak degisiklik ve diizeltmeleri dnceden
kabul etmis sayilirlar. Gonderilen yazilar yayilansin veya yayinlan-
masin iade edilmez, yalniz yayinlanmayan resimler ve sekiller istek
iizerine yazarina gonderilebilir.

Gonderilen yazilarin, dergi kurallaria gore hazirlanmis ve eksiksiz
olarak sayfa diizenlemesine hazir duruma getirilmis olmasi gerekir.
Yayimn kurulu yazim kurallarina uymayan yazilar1 yayinlamamak,
diizeltilmek tizere yazara iade etmek ya da sekil agisindan yeniden
diizenlemek yetkisine sahiptir. Editor ve dil editorleri, yazim dili,
imla diizeltmeleri ve kaynaklarin yazim kurallarina uygunlugunun
denetimi ve ilgili diger konularda degisiklik ve diizeltmelerin yapil-
masinda tam yetkilidir. Makalede daha 6nce yayinlanmis alint1 yazi,
tablo, resim vb. var ise, makalenin sorumlu yazari, ilgili yayin hakki
sahibinden ve yazarlarindan yazili izin almak, ayrica bunu makalede
belirtmek zorundadir.

Yayin Siireci ve Makale Degerlendirme Siiresi

Akdeniz Tip Dergisi’ne gonderilen makaleler dncelikle Editorler
Kurulu tarafindan nesnel bir degerlendirmeye alinarak gozden gegi-
rilir. Editorler yazilar1 dogrudan dogruya reddetme veya yeniden
diizenlenmesi igin geri gonderme hakkina sahiptir. Bu asamada
yaziin reddini gerektirecek bir neden yoksa, yazi konu ile ilgili
iki ayr1 danigmana gonderilir. Makale degerlendirmesi igin dav-
et edilen hakemlerin azami 7 giin igerisinde daveti kabul etmesi
istenir. Alan degerlendirmesinden iki olumlu hakem raporu alan
makale yaymlanmaya hak kazanir. Bir olumlu bir olumsuz hakem
raporu alan makale, iiglincli bir hakeme goénderilir ve makalenin
yayinlanip yaymlanmamasi {iglincii hakemin raporu ve/veya editor
karar1 dogrultusunda belirlenir. Daveti kabul eden hakemlerin deger-
lendirme siireleri azami 30 glindiir. Hakemlerin degerlendirmeyi
kabul etmemesi veya giin sonunda degerlendirme raporunu gonder-
memesi durumunda makale degerlendirilmek tizere yeni bir hakeme
gonderilir. Hakemler, makaleyi degerlendirdikten sonra yorum ve
onerilerini iceren degerlendirme formunu editdre gonderirler. Editor
tarafindan hakem yorum ve Onerileri yazarlara iletilerek diizeltilm-
is makaleyi tekrar sisteme yiiklemeleri istenir. Yazarlarin diizeltme
stiresi azami 60 giindiir. Hakemler diizeltme sonrasi makaleyi
tekrar gormek istemisse makale degerlendirilmek iizere hakemlere
tekrar gonderilir. Bu siire¢ hakemlerin makalenin kabulii veya reddi
yoniinde gortsiinti bildirmelerine kadar devam eder. Hakemlerden
gelen goriisler, editor/ler tarafindan en geg 15 giin icerisinde deger-
lendirilir. Bu inceleme sonucunda nihai kararini yazar(lar)a iletir.

Son yayin onayr kararini editorler verir. Yapilacak olan sayfa
diizenlemeleri ve diizeltilerden sonra, sorumlu yazarlardan son
kontrol istenecek ve yazili olarak “yayim onay1” alinacaktir. Yayi-
ma kabul edilen makaleler, kabul tarihi sirasina gére Erken Cevrim
Ici makaleler kisminda yayimlanmaktadir. Bir makalenin erken
goriiniimde olmasi bir sonraki sayiya dahil edilecegini gostermez.
Erken goriiniim sirasinda yazarlarin makalelerini gézden gecirmeleri
ve dergi yazim kurallar1 ve mizanpaj agisindan diizeltme Onerileri-
ni yaym kuruluna bildirmeleri gerekmektedir. Yayimlanmak tizere
kabul edilen makalelerin basim1 12-18 ay arasindadir. Bununla bir-
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likte makalenin giincelligi, 6zgiinliigii, yayim i¢in bekleyen makale
sayisi gibi faktorlere bagli olarak bu siire daha erken veya daha geg
olabilmektedir. Dergi yayimlandiktan sonra makalelerde degisiklik
yapilamamaktadir.

Yazilar korleme danismanlik (peer-review) sistemi uyarinca,
yazarlarin isimleri yazi metninden ¢ikartilarak danigmanlara gonder-
ilir. Yazarlara da, yazinin hangi danigmanlara gonderildigi ile ilg-
ili bilgi verilmez. Danigmanlar ve Yayin Kurulu tyeleri, yazilar
topluma agik bir sekilde tartisamaz. Bazi durumlarda, danismanlarin
bir yaziya ait yorumlari, ayn1 yaziy: inceleyen diger danismanlara
editor tarafindan gonderilerek, danigmanlarin bu siiregte aydin-
latilmalar1 saglanabilir. Gonderilen yaziyi, verilen siire igerisinde
degerlendirmeyen danismanin yerine, baska bir danismana da gorev
verilebilir.

ETIiK ILKELER

Akdeniz Tip Dergisi, yazarlardan arastirma ve yayin etigine uyumlu
olunmasini istemektedir. Insanlarda veya hayvanlarda gerceklestir-
ilen aragtirmalarda ulusal ve uluslararasi etik kilavuzlara uyum ve il-
gili etik kurullardan izin esastir. Alinan “Etik Kurul Onay1” ¢evrimici
olarak, https://dergipark.org.tr/tr/pub/akd adresine gonderilmelidir.
Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

insanlar iizerinde yapilan arastirmalar:

Dergi, "Insan" o6gesinin icinde bulundugu tiim ¢alismalarda
WMA "Helsinki Bildirgesi", "Iyi Klinik Uygulamalar Kilavuzu" ve
"Tyi Laboratuvar Uygulamalar1 Kilavuzu"'nda belirtilen esaslara ve
T.C. Saglik Bakanhigi'nin ilgili yonetmeliklerine uygunluk ilkesi-
ni kabul eder. Insanlar iizerinde yapilan arastirmalarda, "Klinik
Arastirmalar Etik Kurul"undan izin alinmasi ve ilgili belgenin dergi-
ye gonderilmesi zorunludur. Yazarlar, makalenin Gere¢ ve Yontem
boliimiinde ilgili etik kuruldan ve ¢aligmaya katilmis insanlardan
imzali "Bilgilendirilmis onam" (informed consent) belgesini al-
diklarmi belirtmek zorundadir. Olgu sunumlarinda hastanin kim-
liginin ortaya ¢ikmasina bakilmaksizin hastalardan veya geregi
durumunda yasal temsilcisinden "Bilgilendirilmis onam" (informed
consent) belgesi alinmali ve makalenin olgu sunumu baslig: altinda
yazili olarak ifade edilmelidir. Hastadan veya yasal temsilcisinden
alinan "Bilgilendirilmis onam" belgesi dergiye yollanmalidir.

Hayvanlar iizerinde yapilan arastirmalar:

Hayvanlar iizerinde yapilan arastirmalarda, "Deney Hayvanlar
Etik Kurul"undan izin alinmasi ve ilgili belgenin bir kopyasinin
dergiye gonderilmesi zorunludur. Arastirmanin Gere¢ ve Yontem
boliimiinde, deneysel caligmalarda tiim hayvanlarin "Laboratuvar
Hayvanlarinin Bakim ve Kullanimi Kilavuzu'"na (Guide for the
Care and Use of Laboratory Animals, www.nap.edu/catalog/5140.
html) uygun olarak insancil bir muameleye tabi tutuldugu ve Deney
Hayvanlar1 Etik Kurul onay raporu alindigi belirtilmelidir. Hayvan-
lar iizerinde yapilan ¢alismalarda agri, act ve rahatsizlik verilme-
mesi i¢in neler yapildigi acik bir sekilde belirtilmelidir. Etik Kurul
onaymin bir kopyasiim dergiye gonderilmemesi durumunda yazi
yayinlanmayacaktir.

Izinler:

Akdeniz Tip Dergisi, makalelerin Atif-Gayri Ticari-Ayn1 Lisansla
Paylas 4.0 Uluslararas1 (CC BY) lisansina uygun bir sekilde paylasil-
masina izin verir. Buna gore yazarlar ve okurlar; uygun bigimde atif
vermek, materyali ticari amaglarla kullanmamak ve uyarladiklarini
ayni lisansla paylasmak kosullarina uymalart halinde eserleri kopya-
layabilir, cogaltabilir ve uyarlayabilirler. Dergide yayimlanan yazilar
icin telif hakki 6denmez.

Creative Commons Alint1 - Gayriticari 4.0 Uluslararas Lisans

Cikar catismalari:

Yazarlar, makaleleriyle ilgili ¢ikar ¢atigmalarini (varsa) bildirmel-
idirler. Eger makalede dolayli veya dolaysiz ticari baglanti (istih-
dam edilme, dogrudan 6demeler, hisse senedine sahip olma, firma
danismanligi, patent lisans ayarlamalari, veya hizmet bedeli gibi)
veya ¢alisma i¢in maddi destek veren kurum mevcut ise yazarlar;
kullanilan ticari triin, ilag, firma v.b ile ticari higbir iliskisinin ol-
madigimi ve varsa nasil bir iliskisinin oldugunu, editore sunum
sayfasinda ve ayrica makalede kaynaklar boliimiinden 6nce "Cikar
catigmast" basligi altinda bildirmek zorundadir. http://icmje.org/con-
flicts-of-interest/

Yazarhk katkisi:

Cok yazarli makalelerde yazarlarin arastirmaya katkilarn (fikir
olusturma, caligma tasarimi, deneysel uygulamalar, istatistik,
makalenin yazimi, v.b) agiklanmali ve imzali olarak editére (yaymn
hakki1 devir formu kapsami i¢inde) sunulmalidir. Yazarlik katkisi bil-
gisi, kaynaklar boliimiinden 6nce makalede bildirilmek zorundadir.

Maddi destek:

Aragtirma icin alinmis finansal destek, bagis ve diger biitiin faali-
yetler (istatistiksel analiz, Ingilizce/Tiirkce degerlendirme) ve/veya
teknik yardim varsa agik¢a makalenin kaynaklar béliimiinden 6nce
bildirilmek zorundadir. Ayrica yazarlar asagida belirtilen alanlarda,
varsa calismaya sponsorluk edenlerin rollerini beyan etmelidirler:
1) Caligmanin tasarimi, 2) Veri toplanmasi, analizi ve sonuglarin
yorumlanmasti, 3) Raporun yazilmasi, 4) Yayin i¢in gonderilmesine
karar verilmesi.

Intihal:

Dergiye gonderilen tiim yazilar, degerlendirme siirecine alinmadan
once iThenticate veya Turnitin programindan gegirilerek benzerlik
raporu alinir. Benzerlik orant %20'den fazla olan makaleler intihal
olarak kabul edilir ve ret edilir. Akdeniz Tip Dergisi Yayin Kurulu
dergiye gonderilen ¢aligmalarla ilgili agirma, atif manipiilasyonu ve
veri sahteciligi iddia ve siipheleri karsisinda COPE kurallarina uy-
gun olarak hareket edebilmektedir.

ETiK SORUMLULUKLAR

Bilimsel bir ¢aligma ortaya koyan tiim paydaslarin (yazar, editor ve
hakem), bilimin dogru bir sekilde ilerlemesine katki saglamasi hede-
flenir. Bu hedef geregince hazirlanan bilimsel ¢aligmalarda bilimsel
etik ilkelere uygunluk 6nemlidir.

Bu ilkeler, tarafimizca kabul edilmistir ve paydaslar tarafindan da
benimsenmesi onerilerek, bir kismi asagida sunulmustur.

Derginin editorlilk ve yaym siiregleri International Committee of
Medical Journal Editors (ICMJE), World Association of Medical
Editors (WAME), Council of Science Editors (CSE), Committee
on Publication Ethics (COPE), European Association of Science
Editors (EASE) ve National Information Standards Organization
(NISO) yonergelerine uygun olarak sekillenmektedir. Dergi, Prin-
ciples of Transparaency and Best Practice in Scholarly Publishing
(doaj.org./bestpractice) ilkelerini benimsemistir.

Yazarlarin Etik Sorumluluklari

- Calismayla iliskili verilerin dogrulugundan emin olmak, arastirmasi-
na iligkin kayitlarini diizenli tutmak ve olas1 bir talep tizerine bu ve-
rilere erisim verebilmek.

* Gonderdigi makalenin baska bir yerde yaymlanmadigindan veya ka-
bul edilmediginden emin olmak.
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- Sundugu icerik yayinlanmis veya sunulan baska igerikle eslesirse, bu
cakismay1 kabul etmek ve alinti yapmak. Gerektiginde, calismasiy-
la ilgili benzer igerige sahip olabilecek herhangi bir calisma varsa
bunun bir kopyasini editére sunmak. Baska kaynaklardan herhangi
bir igerigi ¢ogaltmak ya da kullanmak i¢in izin almak, atif goster-
mek.

- Insan veya hayvan denek iceren tiim ¢aligmalar i¢in ulusal ve uluslar-
arasi yasalara ve yonergelere uygun olmasini saglamak, (6rnegin,
WMA Helsinki Bildirgesi, NIH Laboratuvar Hayvanlarmin Kul-
lanimina iligkin Politika, Hayvanlarin Kullamimina iliskin AB Di-
rektifi) gerekli onaylarin alindigini belirtmek, denek mahremiyete
saygl gostermek. Caligsmasina dair ilgili etik kurul onaylarini ve
arastirma detaylarini ¢alismanin “Gere¢ ve Yontem” kisminda be-
lirtmek.

= Herhangi bir ¢ikar ¢atismasi durumunda, makalesiyle ilgili etik
bir ihlal tespit ettiginde bunu editor ve yayinci ile paylagsmak, hata
beyani, zeyilname, tazminat bildirimi yaymlamak veya gerekli
goriildiigi durumlarda calismay geri gekmek.

Editorlerin Etik Gorev ve Sorumluluklari

» Yazarlarin cinsiyet, dini veya politik inanglar, etnik veya cografi
kokenleri tizerine ayrim yapilmaksizin gorevlerini yerine getirirken
dengeli, objektif ve adil bir sekilde hareket etmek.

- Dergiye gonderilen ¢aligmalari igerigine gore degerlendirmek, higbir
yazara ayricalik gostermemek.

- Olasi ¢ikar catigmalarini 6nlemek adina gerekli 6nlemleri almak ve
varsa mevcut beyanlar1 degerlendirmek.

« Sponsorlu ¢aligmalart veya 6zel konulardaki g¢aligmalart diger
calismalarla ayn1 sekilde ele almak.

- Etik ihlali niteliginde bir sikayet olmasi1 durumunda, derginin politika
ve kurallarina bagl kalarak gerekli islemleri uygulamak. Yazarlara,
gelen sikayete cevap vermek icin bir firsat vermek, ¢alisma kime ait
olursa olsun gerekli yaptirimlar1 uygulamaktan kaginmamak.

« Derginin amag ve kapsamina uygun olmamast durumunda gelen
calismay1 reddetmek.

Hakemlerin Etik Sorumluluklari

« Editoriin karar verme siirecine katkida bulunmak i¢in makaleyi ob-
jektif olarak zamaninda incelemek ve sadece uzmanlik alani ile ilgili
calisma degerlendirmeyi kabul etmek.

» Degerlendirmeyi nesnel bir sekilde sadece ¢aligmanin igerigi ile il-
gili olarak yapmak. Dini, siyasi ve ekonomik ¢ikarlar gozetmeden
calismay1 degerlendirmek.

- Yaymnlanacak makalenin kalitesini yiikseltmeye yardimci olacak
yonlendirmelerde bulunmak ve caligsmay titizlikle incelemek. Yo-
rumlarint yapici ve nazik bir dille yazara iletmek.

- Editor ve yazar tarafindan saglanan bilgilerin gizliligini korumak,
gizlilik ilkesi geregi inceledigi ¢alismayr degerlendirme siirecin-
den sonra yok etmek, kor hakemlige aykir bir durum varsa editore
bildirmek ve ¢alismay1 degerlendirmemek.

« Olasi ¢ikar gatigmalariin (mali, kurumsal, isbirlik¢i ya da yazarlar
arasindaki diger iliskiler) farkinda olmak ve gerekirse bu yazi i¢in
yardimlarini geri gekmek konusunda editorii uyarmak.

°

°

°

°

Bilimsel arastirma ve yayn etigine aykiri oldugu diisiiniilen ey-
lemlerden bazilari:

intihal:

Bagkalarinin 6zgiin fikirlerini, metotlarini, verilerini veya eserlerini
bilimsel kurallara uygun bi¢imde atif yapmadan kismen veya tama-
men kendi eseri gibi gostermek.

Sahtecilik:
Bilimsel arastirmalarda gercekte var olmayan veya tahrif edilmis
verileri kullanmak.

Carpitma:

Arastirma kayitlar1 veya elde edilen verileri tahrif etmek, arastir-
mada kullanilmayan cihaz veya materyalleri kullanilmis gibi gos-
termek, destek alinan kisi ve kuruluslarin ¢ikarlari dogrultusunda
arastirma sonuglarini tahrif etmek veya sekillendirmek.

Tekrar yayim:
Miikerrer yayinlarini akademik atama ve yiikselmelerde ayr1 yaym-
lar olarak sunmak.

Dilimleme:

Bir aragtirmanin sonuglarini, arastirmanin bitiinliigiinii bozacak
sekilde ve uygun olmayan bigimde pargalara ayirip birden fazla sayi-
da yayimlayarak bu yayinlari akademik atama ve yiikselmelerde ayr1
yayinlar olarak sunmak.

Haksiz yazarhk:

Aktif katkis1 olmayan kisileri yazarlar arasina dahil etmek veya
olan kisileri dahil etmemek, yazar siralamasini gerekgesiz ve uygun
olmayan bir bigimde degistirmek, aktif katkisi olanlarm isimlerini
sonraki baskilarda eserden ¢ikartmak, aktif katkisi olmadigi halde
niifuzunu kullanarak ismini yazarlar arasina dahil ettirmek.

Destek almarak yiiriitiilen arastirmalar sonucu yapilan yaymlarda
destek veren kisi, kurum veya kuruluslar ile bunlarin katkilarini be-
lirtmemek.

Heniiz sunulmamis veya savunularak kabul edilmemis tez veya
calismalari, sahibinin izni olmadan kaynak olarak kullanmak.

Insan ve hayvanlar iizerinde yapilan arastirmalarda etik kurallara
uymamak, yaymlarinda hasta haklarina saygi gostermemek, hayvan
sagligina ve ekolojik dengeye zarar vermek, gerekli izinleri alma-
mak.

Bilimsel arastirma i¢in saglanan veya ayrilan kaynaklari, mekanlari,
imkanlar1 ve cihazlar1 amag dis1 kullanmak.

Akademik atama ve yiikseltmelerde bilimsel arastirma ve yayinlara
iliskin yanlis veya yaniltict beyanda bulunmak.

YAZIM KURALLARI

Dergide yaymlanmak iizere editore gonderilen yazilar A4 sayfasinin
bir yiiziine 12 punto, ¢ift aralikla ve kenarlarda 3’er cm bosluk
birakilarak Times Newroman karakterinde yazilmalidir. Kullanilan
kisaltmalar yaz igerisinde ilk gegtikleri yerde, parantez iginde, acik
olarak yazilmali, 6zel kisaltmalar yapilmamalidir. Yaz1 igindeki 1-10
aras1 sayisal veriler yaziyla (Her iki tedavi grubunda, ......... ikinci
giin .....), 10 ve Ustii rakamla belirtilmelidir. Ancak, yaninda tanim-
layic1 bir takist olan 1-10 arasi sayilar rakamla (.... 1 yil) climle basin-
daki rakamlar da (On bes yasinda bir kiz hasta......) yaziyla yazil-
malidir. Ozgiin aragtirma makaleleri ve derleme yazilarinda 6zel bir
kelime sayis1 smirlandirilmasi yoktur. Olgu sunumlar1 Oz/Abstract
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hari¢ 1000 sozciik ile sinirlandirilmali ve en az sayida sekil, tablo ve
kaynak icermelidir. Editore ¢esitli konularda ve dergide yaymlanan
yazilarla ilgili goriisler yazilabilir ve yazarlarindan cevaplandiril-
masi istenebilir. Editore mektuplar (en fazla 1000 sozciik, tablosuz
ve sekilsiz) olmali ve mektup, tiim yazarlar tarafindan imzalanmis
olmalidir. Bunlarin dergide yaymlanip yayinlanmamasi editoriin ye-
tkisindedir. Ayrica dergide tip alanindaki bilimsel toplantilar, tarih,
konu ve konusmacilart duyurmak amaci ile yaymlanabilir. Yazilar
asagida belirtilen sira izlenerek diizenlenmelidir.

Bashk Sayfasi:

Yazimin Tiirkce ve Ingilizce bashigi, yazarlarin adlari, gorevleri (ak-
ademik unvanlar1) ve iletisim bilgileri (e-mail, telefon) ile, hangi
kurulustan gonderildigi, varsa ¢alismay1 destekleyen kurum yazil-
malidir. Tiim yazarlarin uluslararasi gegerliligi bulunan "ORCID"
bilgisine yer verilmelidir. Yazi daha 6nce herhangi bir toplantida
bildiri olarak sunulmussa, yeri ve tarihi belirtilmelidir. Ayrica bu
sayfada yazisma yapilacak yazarin adi, soyadi, adresi, telefon ve
faks numaralari, e-posta adresi agikca yazilmalidir.

Oz:

Ayri bir sayfaya Tiirkce ve Ingilizce olarak hazirlanmali, baglklar
dahil her biri 250 sdzciigii asmamalidir. Oz, makaleyi yansitacak
nitelikte olmali, 6nemli sonuglar verilmeli ve bunlarin kisaca yo-
rumu yapilmalidir. Ozde agiklanmayan kisaltmalar kullaniimamali,
kaynak gosterilmemelidir. Tiirkce ve Ingilizce 6zler, boliimlii olmali
ve asagidaki gibi yapilandirilmalidir: Amag/Objective;Y dontem(ler)/
Method(s); Bulgular/Results; Sonug(lar) /Conclusion(s).

Anahtar Sozciikler:

“Index Medicus: Medical Subject Headings” standartlarina uygun
Tiirkge ve Ingilizce anahtar sozciikler verilmelidir. (http://www.
nlm.nih.gov/mesh/authors.html) Tiim yazilarin Tiirkge ve Ingilizce
Ozlerinin altinda, 3-10 adet anahtar sozciik yer almalidir. Anahtar
sozciiklerin belgeye erisimde en 6nemli 68e oldugu gdzoniinde tu-
tulmalidir.

Boliimler:

Ozgiin aragtirma makalelerinde giris, gere¢ ve ydntem (caligma
tasarimi, olgularin se¢imi ve tanimlanmasi, teknik bilgi, istatistik vs),
bulgular, tartisma ve sonug boliimleri yer almali, olgu sunumlarida
ise giris, olgu(larin) sunumu ve tartisma boliimleri yer almalidir. Bu
boliimlerden sonra, varsa arastirmaya veya makalenin hazirlanmasi-
na katkida bulunanlara “tesekkiir” yazilabilir. Tesekkiirlere yazinin
sonunda kaynaklardan 6nce yer verilir. Bu bdliimde kisisel, teknik
ve gere¢ yardimi gibi nedenlerle yapilacak tesekkiir ifadeleri yer alir.

Kaynaklar:

Kaynaklar yazinin sonunda (Kaynaklar/References) bashig: altinda
metindeki gecis sirasina goére numaralandirilip dizilmelidir. Metin
icinde ise parantez i¢inde yazilmalidir. Kaynaklarin listesiyle me-
tin i¢inde yer alis sirasi arasinda bir uyumsuzluk bulunmamalidir.
Asl goriinmeden diger bir kaynak aracilig ile bilgi edinilen kay-
naklar numaralandirilmaz, zorunlu hallerde parantez iginde verilir.
Kaynaklarin dogrulugundan yazar(lar) sorumludur. Tiim kaynak-
lar metinde belirtilmelidir. Kaynaklar asagidaki orneklerdeki gibi
gosterilmelidir. Tiim yazarlar belirtilmeli, “ve ark. - et al.” ibaresi
kullanilmamalidir. Dergilerin isimleri Index Medicus’a uygun
olarak kisaltilmig bigimde verilir. Index’e girmeyen dergi isim-
lerinde kisaltma yapilmamalidir.

Kaynaklarin Yazimu Icin Ornekler:

Dergiler icin

Muzaale AD, Massie AB, Wang MC, Montgomery RA, McBride
MA, Wainright JL, Segev DL. Risk of end-stage renal disease fol-
lowing live kidney donation. JAMA 2014; 311:579-86.

Kitaplar icin

Chabner ba, Longo DL (eds): Cancer Chemotherapy and Biother-
apy: Principles and Practice, 5th ed. Philadelphia, Lippincott Wil-
liams & Wilkins, 2011.

Kitaptan alinan boliimler icin

Goadsby PJ. Pathophysiology of headache. In: Silberstein SD, Lip-
ton RB, Dalessio DJ, eds. Wolff's headache and other head pain. 7th
ed. Oxford, England: Oxford University Press, 2001:57-72.

Toplann bildirileri i¢in

Christensen S, Oppacher F. An analysis of Koza’s computational ef-
fort statistic for genetic programming. In: Foster JA, Lutton E, Mill-
er J, Ryan C, Tettamanzi AG, editors. Genetic programming. Eu-
roGP 2002: Proceedings of the 5th European Conference on Genetic
Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer;
2002. p. 182-91.

Cevrim-i¢ci makaleler icin

U.S. Renal Data System. USRDS 2007 annual data report. Bethes-
da, MD: National Institute of Diabetes and Digestive and Kidney
Diseases, National Institutes of Health, 2007 (http://www.usrds.org/
atlas07.aspx).

Dergi ekleri icin

Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kid-
ney Injury Work Group. KDIGO clinical practice guideline for acute
kidney injury. Kidney Int Suppl 2012;2:1-138.

Index Medicus’ta yer almayan Tiirkce kaynaklarda yukardaki
orneklere uyulur, ancak dergi isimleri kisaltilmadan yazilir.

Tablolar:

Tablolar, kaynaklar sayfasindan sonra gelmeli, her bir tablo ayri
bir sayfada olacak sekilde yazilmalidir. Tablolar, yazi i¢inde gegis
sirasina gore Romen rakamlari ile numaralandirilmalidir. Tablo
basliklar1 kisa, 6z olmali ve bu baslik tablonun tistiinde yer almalidir.
Tablo agiklamalar ve kisaltmalari ise, tablonun altinda yer almalidir.
Metin iginde her tabloya deginilmelidir.

Sekiller:

Metinden ayri sayfaya yerlestirilmelidir. Sekiller ya profesyonel
olarak cizilmeli ve fotograflanmali ya da fotograf kalitesinde diji-
tal olarak gonderilmelidir. Sekillerin basima uygun versiyonlarinin
yani sira, JPEG ya da GIF gibi elektronik versiyonlarda yiiksek
¢oziintirlikte gorintii olusturacak bigimlerde elektronik dosyalari
gonderilmeli ve yazarlar gondermeden once bu dosyalarin goriinti
kalitelerini bilgisayar ekraninda kontrol etmelidir. Semboller, oklar
ya da harfler fonla kontrast olusturmalidir. Mikroskopik resimlerde
biiyiitme oran1 ve kullanilan boyama teknigi belirtilmelidir. Eger in-
san fotografi kullanilacaksa ya bu kisiler fotograftan taninmamalidir
ya da yazil izin alinmalhidir. (Etik boliimiine bakiniz) Sekil ve res-
imlerin yazilart altta, (1,2,3.....) arabik rakamlar ile birlikte yazil-
malidir. Sekiller metinde gegis siralarina gore numaralandirilmalidir.
Sekillerin metin igindeki yerleri belirtilmelidir. Metin iginde her
sekle deginilmelidir. Renkli sekiller Editor gerekli gordigiinde ya da
sadece yazar ek masrafi karsilarsa basilabilir.

Makalelerin Dergiye Gonderilmesi:

Makaleler, yazinin yaymlanmak tizere gonderildigini ve Akdeniz
Tip Dergisi’nin hangi boliimi (6zgiin arastirma, olgu sunumu, der-
leme) igin basvuruldugunu belirten bir mektup, yazinin elektronik
formunu igeren Microsoft Word 2003 ve iizerindeki versiyonlari ile
yazilmis elektronik dosyas ile tiim yazarlarin imzaladig: “Telif Hak-
ki Devri Formu” eklenerek gonderilmelidir. Yazilarin alinmasinin
ardindan yazarlara makalenin alindigi, bir makale numarast ile bildi-
rilecektir. Tim yazismalarda bu makale numarasi kullanilacaktir.
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Makalelerde asagidaki sira takip edilmelidir ve her boliim yeni
bir sayfa ile baslamahdir:

1.Baslik sayfasi
2.0z
3.Metin

4. Tesekkiir
5.Kaynaklar
6.Tablo ve Sekiller.

Tiim sayfalar sirayla numaralandirilmalidir. Akdeniz Tip Dergisi,
kendisine gonderilen yazilari, hem ii¢ niisha halinde, yazici ¢iktist
olarak ve hem de CD ve/veya E-posta uzantisi olarak elektronik
makale gonderisi seklinde kabul etmektedir. Elektronik goénderi,
hem zaman kazandirip posta iicretinden kurtarmakta, hem de deger-
lendirme siireci sirasinda makalenin elektronik bi¢imi génder-
ildiginden {stiinliik saglamaktadir. Cevrimici gonderim (on-line
submission) ile birlikte Akdeniz Tip Dergisi web sitesi (https://
dergipark.org.tr/tr/pub/akd) nin ilgili kisimlarindaki talimatlarina
uyarak da makale gonderilip, hakem siiregleri de bu yolla deger-
lendirilmektedir. Yazarlarin makalelerini goéndermeden once bir
eksiklik olmadigindan emin olmalari igin asagida bir kontrol listesi
bulunmaktadir.

Yazisma Adresi

Prof. Dr. Ahter Dilsad SANLIOGLU
Akdeniz Universitesi Tip Fakiiltesi,
Tibbi Biyoloji Anabilim Dali,

Antalya, Tiirkiye

E-Posta: ahter@akdeniz.edu.tr
Telefon: 0(242) 249 38 99 - 249 69 86

11

Son Kontrol Listesi:

. Editore sunum sayfasi; a) Makalenin kategorisi b) Baska bir dergiye
gonderilmemis oldugu bilgisi ¢) Sponsor veya ticari bir firma ile il-
iskisi (varsa belirtiniz) d) Istatistik kontroliiniin yapildig1 (arastirma
makaleleri igin) ) Ingilizce yoniinden kontroliiniin yapildig:

. Telif haklar1 devri formu

. Daha once basilmig belge (yazi, resim, tablo) kullanilmis ise izin
belgesi

. Insan 6gesi bulunan ¢alismalarda “gere¢ ve yontemler” boliimiinde
HELSINKI Deklarasyonu ilkelerine uygunluk, etik kurul onay1 ve
hastalardan “bilgilendirilmis olur” alindiginin belirtilmesi.

.Hayvan 6gesi kullanilmis ise “gere¢ ve yontemler” boliimiinde
“Guide for the Care and Use of Laboratory Animals” ilkelerine uy-
gunlugunun belirtilmesi.

. Kapak sayfas1 a) Makalenin Tiirkce ve Ingilizce basligi (tercihen bir-
er satir) b) Yazarlar ve kurumlari ¢) Tiim yazarlarin yazigma adresi,
is telefonu, GSM numarasi, E-posta adresleri (bu bilgiler yalnizca
makalenin orijinal niishasinda olmali, diger {ic kopya niishada bu-
lunmamalidir.)

. Ozler: 250 sozciik (Tiirkce ve Ingilizce)

. Anahtar sozciikler: 3-10 aras1 (Tiirk¢e ve Ingilizce)

. Tesekkiir

. Kaynaklar

. Tablolar — Sekiller
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AIMS and SCOPE

The aim of the journal is to present the studies conducted at the
Akdeniz Faculty of Medicine and in Turkey in the fields of health
sciences and related areas to the national and international science
environment and contribute to their announcement and sharing and
therefore to the promotion of Turkey in this context. The Akdeniz
Medical Journal is targeting to provide free and easy access to the
journal in printed or electronic form for all relevant medical institu-
tions and information centers in Turkey and globally and also to be
included in national and international indexes.

The Akdeniz Medical Journal is the scientific publication of Akdeniz
University Faculty of Medicine and is a peer-reviewed, interdisci-
plinary medical journal published every four months (January, May,
September) according to ethical principles and rules.

The abbreviation of Akdeniz Medical Journal is Akd Med J / Akd Tip D.

The Akdeniz Medical Journal is indexed by Turkish Medical Index
of TUBITAK-ULAKBIM, TurkMedline, Sobiad, INDEX COPER-
NICUS and academindex.

The aim of the journal is to present the studies conducted at the
Akdeniz Faculty of Medicine and in Turkey in the fields of health
sciences and related areas to the national and international science
environment and contribute to their announcement and sharing and
therefore to the promotion of Turkey in this context. The Akdeniz
Medical Journal is targeting to provide free and easy access to the
journal in printed or electronic form for all relevant medical institu-
tions and information centers in Turkey and globally and also to be
included in national and international indexes.

In line with these objectives, the articles containing original research
(basic, clinical and epidemiologic) are preferred for publication in
the Akdeniz Medical Journal. Editor reviews, collected studies, case
presentations, letters to the editor, technical notes, articles on med-
ical education, articles on medical history, and biographical articles
are also accepted. The submitted work should not have been previ-
ously published as hard copy or in electronic format or currently sent
to another journal or electronic media to be published. Using articles
published in Turkish journals as references is especially preferred.
The Akdeniz Medical Journal that has previously been published
as hard copy has now become an electronic journal and the ISSN
number that used to be 1300-1779 has therefore now been changed
to 2687-2781.

The publishing language of the Journal is Turkish and English. Care
should be taken to protect the integrity of the Turkish language in
Turkish articles and the current edition of the Spelling Guidelines
and Turkish Dictionary of the Turkish Language Institution should
be used as the basis. Care should be taken to use “Turkish Science
Terminology” as much as possible in the use of medical terms. The
authors can use the “Medicine Terminology Guide” of the Turkish
Language Institution and other Medical Terminology Dictionaries.

PUBLICATION POLICY

Open Access and Article Processing

The Akdeniz Medical Journal provides open access to scientific pub-
lications. Access to the published issue and the full text of the arti-
cles within is available free of charge. No fee is requested from the
author(s) for publication of their articles.

The readers can download the Journal content for free for academic
or educational use. The Journal is free for everyone. To ensure this
goal, the Journal uses the financial resources of Akdeniz University,
and the ongoing voluntary efforts of the editors and referees.

All scientific responsibility for the articles belongs to the authors.
The name order of the submitted articles should be a joint decision.
The responsible author is considered to accept the author order in
the name of all authors by signing the “Author responsibility and
Copyright Transfer Form”. Anyone who does not meet the criteria
for authoring but has contributed to the study can be listed in “Ac-
knowledgements”. The authors should declare in writing that the
article is an original paper that has not been published before and
that they will not attempt to publish it somewhere else during the
evaluation process.

The authors are considered to have accepted any changes and cor-
rections made by the editor as long as the scientific content is not
changed. The articles sent are not returned whether published or not,
and only images and figures that are not published can be returned to
the author upon request.

The articles sent should be prepared in accordance with the journal
rules and be ready for page layout. The editorial board has the au-
thority not to publish articles that do not comply with the spelling
rules, to return the article to the author for correction or to re-edit
the article. The editor and language editors have complete author-
ity in making changes and corrections in the writing language and
spelling, making sure the references comply with the spelling rules,
and other relevant issues. If previously published quoted text, tables,
images, etc. are present in the article, the responsible author of the
article should obtain the written permission of the related copyright
owner and authors and also state it in the article.

The Publication Process and the Article Evaluation Period

The articles sent to the Akdeniz Medical Journal first undergo an
objective review by the Editorial Board. The editors have the right
to reject the articles directly or to send them back for re-editing. If
there is no reason to reject the article in this stage, it is sent to two
separate reviewers familiar with the article subject. Referees invited
for article evaluation are asked to accept the invitation within a max-
imum of 7 days. An article that receives two positive referee reports
from the field assessment is entitled to be published. An article that
receives a positive and a negative referee's report is sent to a third
referee, and whether the article is published or not is determined in
accordance with the third referee’s report and/or the editorial deci-
sion. The evaluation period of the referees accepting the invitation is
a maximum of 30 days. If the referees do not agree to the evaluation
or do not submit the evaluation report at the end of the period, the
article is sent to a new referee for evaluation. After evaluating the
article, the referees send the evaluation form with their comments
and suggestions to the editor. The editor then submits the editor com-
ments and suggestions to the authors and asks them to upload the
revised article back to the system. The authors' revision period is
a maximum of 60 days. If the referees have asked to see the article
again after the revision, the article is sent back to the referees for
evaluation. This process continues until the referees provide their
opinion as regards the acceptance or rejection of the article. The
opinions of the referees are evaluated by the editors within 15 days
at the latest. The final decision is declared to the author(s) as a result
of this review.

The final decision for publication belongs to the editors. Once the
page layout is prepared and corrections are made, the responsible au-
thors will be asked for a final check and “publishing approval” to be
provided in writing. Articles accepted for publication are published
in the early online articles section in order of the date of acceptance.
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The presence of an article in early view does not indicate that it will
be included in the next issue. During this early view period, the au-
thors are required to review their articles and report their recommen-
dations for revision according to the Journal writing rules and layout
to the editorial board. The time to publication of the articles accept-
ed for publication is 12-18 months. However, depending on factors
such as the timeliness of the article, its originality, and the number of
articles waiting for publication, this period may be shorter or longer.
No changes can be made to the articles once the Journal is published.
The articles are sent to the reviewers after the authors’ names

are removed from the text, in accordance with the peer-review
system. Information on which reviewers the article has been sent

to is not provided to the authors. Reviewers and Editorial Board
members cannot discuss the articles in public. The comments of the
reviewers on an article can be sent by the editor to other reviewers
reviewing the same article, for clarification. Another reviewer can
be assigned to replace a reviewer who cannot evaluate the sent
article within the specified period.

ETHICAL PRINCIPLES

The Akdeniz Medical Journal requires the authors to comply with
research and publication ethics. Compliance with national and inter-
national ethical guidelines and receiving permission from the related
ethics committees are essential for studies performed on humans and
animals. The “Ethics Committee Approval” should be sent to the
https://dergipark.org.tr/tr/pub/akd address online. Compliance of ar-
ticles with ethics rules is the responsibility of the authors.

Researches on humans: The journal accepts the principle of compli-
ance with the principles stated in the WMA “Helsinki Declaration”,
“Good Clinical Practice Guide” and “Good Laboratory Practice
Guide” and the related regulations of the Republic of Turkey Min-
istry of Health for all studies where a “Human” factor is included.
Obtaining permission from the “Clinical Studies Ethics Committee”
and sending the relevant document to the journal is obligatory for
studies conducted on humans. The authors should state that they
obtained a signed “Informed consent” document from the relevant
ethics committee and the study subjects in the Material and Method
section of the article.

An “Informed consent” document should be obtained from the pa-
tients or if necessary from their legal representatives for case pre-
sentations without considering whether the identity of the patient is
revealed and this process should be stated in the text under the case
presentation part of the article. The “Informed consent” document
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Gebeligin Geg¢ Sonlandirilmast:
Uciincii Basamak Bir Tip Merkezinde

243 Gebeligin Retrospektif Olarak
Degerlendirilmesi

ABSTRACT

Objective

This study aims to assess changes in the indications for late termination of pregnancy
performed after 24 weeks of gestation over the years.

Material and Methods

We performed a retrospective analysis of a cohort who requested late termination of
pregnancy after a diagnosis of fetal abnormality at the Department of Obstetrics and
Gynecology, Akdeniz University Faculty of Medicine, between January 2007 and
December 2022. The cases were divided into two groups with 8-year time intervals:
Group 1 spanning from January 2007 to December 2014, and Group 2 spanning
from January 2015 to December 2022.

Results

A total of 243 cases were evaluated in the analysis, with 127 (52.3%) cases in Group
1 and 116 (47.7%) cases in Group 2. Over the past sixteen years, the most frequent
reasons for late termination of pregnancy involving fetuses were central nervous
system malformations (43.2%), cardiovascular system anomalies (17.3%), and chro-
mosomal abnormalities (11.1%). A significant increase was noted over the course of
time in the percentage of instances presenting cardiovascular system anomalies and
chromosomal abnormalities (p<0.05).

Conclusion

This analysis provides insight into the causes of late termination of pregnancy. Espe-
cially in the third trimester, central nervous system anomalies are an important cause
of late termination of pregnancy. In addition to standard second-trimester anatomical
scanning, limited first-trimester anatomical scanning and third-trimester neurosono-
gram will contribute to the diagnosis of fetal anomalies. In conclusion, expanding
screening strategies will also reduce the need for late termination of pregnancy due
to fetal abnormalities.
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Bu calisma, 24. gebelik haftasindan sonra yapilan geg
gebelik terminasyonu endikasyonlarinin yillar igindeki
degisimini degerlendirmeyi amaglamistir.

Gerec ve Yontemler

Akdeniz Universitesi Tip Fakiiltesi Kadin Hastaliklart
ve Dogum Anabilim Dali'nda Ocak 2007 ile Aralik 2022
tarihleri arasinda fetal anormallik tanisi sonrasi ge¢ gebe-
lik terminasyonu talep eden bir kohort retrospektif olarak
degerlendirildi. Olgular 8 yillik zaman araliklarindaki
vakalar1 iceren iki gruba ayrildi: Ocak 2007'den Aralik
2014'e kadar olan olgular Grup 1 ve Ocak 2015'ten Aralik
2022'ye kadar olan olgular Grup 2 olarak tanimlandi.

Bulgular

Analizde Grup 1'de 127 (%52,3) ve Grup 2'de 116 (%47,7)
olmak iizere toplam 243 vaka degerlendirildi. Son on alt1
yilda ge¢ gebelik terminasyonun en sik nedenleri MSS
(merkezi sinir sistemi) anomalileri (%43,2), kardiyo-
vaskiiler sistem anomalileri (%17,3) ve kromozomal anor-
malliklerdi (%11,1). Yillar i¢inde kardiyovaskiiler sistem
anomalileri ve kromozomal anormallikleri olan vakalarin
yiizdesinde dikkate deger bir artis gézlendi (p<0.05).

Sonuc¢

Bu galisma, gebeligin ge¢ terminasyon endikasyonlarinin
yillar icindeki degisimine iliskin bilgiler vermektedir.
Ozellikle iiciincii trimesterde, MSS anomalileri ge¢ ge-
belik terminasyonunun 6nemli bir nedenidir. Standart
ikinci trimester anatomik taramaya ilave olarak kisitlt bir-
inci trimester anatomik tarama ve tigiincii trimester néro-
sonogrami fetal anomalilerin tanisina katki saglayacaktir.
Sonug olarak; tarama stratejilerinin yayginlastirilmasi fe-
tal anormallikler nedeniyle gebeligin ge¢ sonlandirilmasi-
na olan ihtiyaci da azaltacaktir.

Anahtar Sozciikler
Konjenital Malformasyon, Fetal Oliim, Fetisit, Gebeligin
Sonlandirilmasi

Biss

INTRODUCTION

Fetal malformations constitute a prominent contributor
to perinatal mortality rates. These abnormalities impose
enduring disabilities on affected fetuses, necessitating fre-
quent hospitalizations and burdening the healthcare sys-
tem (1). Advancements in medical technology, along with
the widespread implementation of routine prenatal screen-
ing procedures such as the nuchal translucency (NT) scan,
cell-free fetal DNA testing, triple and quadruple screen-
ing, and detailed obstetric ultrasound scan, as well as di-
agnostic tests like chorionic villus sampling (CVS) and
amniocentesis (AS), have facilitated the identification of
diverse fetal abnormalities during pregnancy, encompass-
ing structural, chromosomal, and other anomalies (2, 3).
Termination of pregnancy (TOP) due to fetal structural or
chromosomal anomalies typically occurs during the early
second trimester, before fetal viability. However, in ex-
ceptional cases, termination may be contemplated in late
pregnancy, even when the fetus is viable (4, 5). Studies
indicate that a significant majority of women facing se-
vere or fatal fetal anomalies during the late second or third
trimester opt for pregnancy termination (4, 6). Late TOP
refers to the termination of pregnancy that occurs after the
24th week of gestation, which is considered a complex
and controversial decision due to the advanced stage of
pregnancy. The decision to pursue TOP in cases of severe
or fatal fetal abnormalities entails intricate ethical consi-
derations, particularly concerning the fetus's right to life.
Some argue that TOP is tantamount to ending the life of
a viable fetus and raising significant ethical concerns (7).
Moreover, when severe fetal abnormalities are diagnosed
late in gestation for parents who had actively desired
these pregnancies, the decision to pursue TOP becomes
even more complex, entailing processes of grief, loss, and
mourning (8, 9).

The rights associated with TOP are established within the
framework of laws that can vary depending on the histo-
rical, cultural, and political context of different countries
(10). In Tirkiye, specifically governed by Law No. 2827
enacted in 1983, elective pregnancy termination is permit-
ted within the first 10 weeks of pregnancy (11). However,
in cases where pregnancies exceed 10 weeks, termination
is permissible without an upper limit on gestational weeks
when there is a life-threatening risk to the mother or when
a fatal disease is diagnosed in the fetus with no available
cure, resulting in severe disability (11).

Accurate data regarding prenatal fetal abnormalities aids
in the management of pregnancies complicated by fetal ab-
normalities, including fetal prognosis assessment, appro-
priate parent counseling, and challenging decision-mak-
ing. It helps parents assess the potential risks that may
arise post-delivery and determine whether TOP should be
considered after reaching the stage of fetal viability (2).
For this reason, studies are constantly needed to examine
the causes of late TOP, which may change over time (7).
This study aims to evaluate the changes over the years in



the indications for late TOP performed after the 24th week
of gestation, to identify strategies for reducing the causes
of late TOP by enabling earlier detection, and to highlight
the importance of third-trimester ultrasound in pregnancy
for abnormalities that present with late findings.

MATERIALS and METHODS
Study Design

We performed a retrospective analysis of a cohort of pa-

tients who requested late TOP after a diagnosis of fetal
abnormality at the Department of Obstetrics and Gyne-
cology, Akdeniz University Faculty of Medicine, between
January 2007 and December 2022. Our medical center
serves as a tertiary referral center for patients with sus-
pected serious fetal abnormalities. Approval for this study
was obtained from the institutional Ethics Committee with
approval number KAEK-544. The study was conducted in
accordance with the principles stated in the Declaration
of Helsinki, which emphasizes ethical considerations in
medical research involving human subjects.

Patient Selection

Patients included in the study underwent detailed obstet-
ric ultrasonography (USG) to confirm fetal abnormality.
In cases where necessary, additional tests such as genetic
analysis (karyotype, microarray, clinical exome sequen-
cing) and magnetic resonance imaging (MRI) were rec-
ommended. Subsequent USG and other tests were con-
ducted periodically, taking into account the severity of
the abnormality and the gestational age, to assist in the
decision-making process regarding TOP. Personalized
recommendations were provided to each patient follow-
ing consultations with various specialized disciplines in-
cluding genetics, pediatric cardiology, neonatal intensive
care, and neurology. A multidisciplinary team evaluated
each termination case according to the characteristics of
the relevant organ system and following the council deci-
sion, patients for late termination were determined. After
the family requested TOP and obtained legal approval,
the termination report was prepared with the decision of
a special committee consisting of 3 physicians working
in the relevant branches by the national legal regulations.

Pregnancy Termination Procedure

Following the issuance of the termination report and
obtaining legal consent from the family, the process of
TOP entailed two sequential steps. Since the pregnancy
had surpassed the viability limit, feticide was performed
in all cases, preferably through the administration of po-
tassium chloride (KCIl) into the fetal heart or umbilical
vein, aiming to induce a permanent cardiac arrest. This
procedure was meticulously guided by USG to ensure
accuracy and efficacy. The second step involved devising
a customized birth plan tailored to the patient's obstetric
history. We used a 40-cc Foley balloon catheter for cer-
vical preparation for 12 hours. Subsequently, intravagi-
nal misoprostol was administered in accordance with the
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International Federation of Obstetrics and Gynecology
(FIGO) recommendations. Vaginal curettage was added to
the procedure when necessary, following the delivery of
the fetus. Following the delivery of the fetus, a systematic
approach was implemented to document and photograph
any congenital malformations present. Additionally, direct
radiography of the fetus was arranged if abnormalities as-
sociated with the musculoskeletal system were suspected.
If legally authorized by the family, a traditional autopsy
was conducted. It is noteworthy that all autopsies were
conducted by a specialized team of pathologists, adhering
to established guidelines and protocols.

Data Collection and Analysis

In this retrospective study, we investigated cases of delayed
pregnancy termination over 16 years. The patient data, in-
cluding prenatal ultrasound findings, MRI findings, CVS
and AS results, and autopsy findings, were obtained and
stored from the hospital's electronic data system and patient
files in accordance with Art. 4 of the Law on the Protection
of Personal Data numbered 6698. The cases were divided
into two groups with 8-year time intervals: Group 1 span-
ning from January 2007 to December 2014, and Group 2
spanning from January 2015 to December 2022. Further-
more, to evaluate the indications for third-trimester termi-
nation, patients were also divided into two groups 'late sec-
ond-tsrimester termination (24-28 weeks of gestation) and
third-trimester termination (>28 weeks of gestation)'.
Cases undergoing termination were categorized by the "In-
ternational Statistical Classification of Diseases and Relat-
ed Health Problems" ICD-10-GM Version 2020 (last up-
dated 25 May 2020) (12). For comparison, the ICD-10-GM
codes were grouped based on the organ systems affected by
the malformation or conditions justifying the indication for
late termination in each case, including the central nervous
system (CNS), cardiovascular system (C-VS) (genetically
confirmed DiGeorge syndrome excluded), musculoskel-
etal system (including diaphragmatic hernia), genitouri-
nary system, chromosomal abnormalities and confirmed
microdeletion syndromes (including DiGeorge), amniotic
fluid abnormalities, and multi-organ malformations. Organ
systems impacted by congenital malformations were con-
sidered independent of each other, in the case of multiorgan
involvement like heart and/or brain and/or more.

Statistical Analysis

Descriptive statistics were used, to sum up the demographic
and clinical characteristics of the study population. Cat-
egorical variables were analyzed using frequencies and
percentages, while continuous variables were reported as
means with standard deviations or medians with interquar-
tile ranges, depending on the distribution. As appropriate,
group comparisons were performed using chi-squared
tests or Fisher's exact tests for categorical variables, and
independent t-tests or Mann- Whitney U tests for continu-
ous variables. A P-value of less than 0.05 was considered
statistically significant, with a 95% confidence interval
applied for all analyses.
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RESULTS

Patient Characteristics

The study group consisted of patients who requested late
TOP after a diagnosis of fetal abnormality in our institute,
between January 2007 and December 2022. Pregnancies
terminated for maternal medical reasons and fetal deaths
were excluded. A total of 243 cases were evaluated in the
analysis, with 127 (52.3%) cases in Group 1 (2007-2014)
and 116 (47.7%) cases in Group 2 (2015-2022). Within our
study group, the average maternal age was found to be 30.4
+ 5.3 years. The mean values for patients' gravidity and pa-
rity were 2.17 = 1.2 and 1.02 + 1.0, respectively. No signif-
icant differences were observed between the two groups
concerning maternal age, gravidity, and parity. Group 2
exhibited a significantly higher mean gestational age at the
time of TOP compared to Group 1. Furthermore, prena-
tal screening tests and karyotype analysis were conduct-
ed more frequently in Group 2, indicating a statistically

Table II. Fetal indications for termination of pregnancy by period

[Fetal indication for TOP Cases Group 1 |Group 2
(2007- 2015-  [Total
20014) 2022

N (%), 224 N (%), 224N (%), 224

w W W i

Central Nervous System
Neural Tube Defect Anencephaly 6 6
Encephalocele 3 B 6
Aot Jo/Meni: 1, 1 16 5 21
Chiari type 2 malformation 15 H 19
Lateral Ventricular 1yd hal 12 7 19
Tvd phal H b
Intracranial H hagic Lesions |1 B il
idline Defects CCA 6 H 10
Tolop phal 2 1 B
lencephal 1 i 2
Posterior Fossa A Dandy Walker Malformation 3 ]
Vermis Hypoplasia 1 2 3
Cerebellar Hypoplasia 1 1

Cortical Developmental
Malformations hal 0 2 R
5 phal 0 R 2
phal 2 2

105 P:

71676%) 54 @93%)| o0 ooy

CNS Total
Cardio-vascular System Hypoplastic Left Heart 5 4 9
Double Outlet Right Ventricle |0 B ]

A K ! X [Tetralogy of Fallot 1 4 5
significant difference (p<0.0001). The demographic and [Aorta-Pulmonary Artery
. .. . . Malformations 1 3 5
obstetric characteristics of the groups are summarized in Tricuspid Atresia ] 5 n
|Single Ventricle 0 1 1
Table L CVS Total 8 (6.3%) |19 (16.4%) 27 (11.1%) [P: 0.022|
: . s gl Genito-urinary System A lies Bilateral Polycystic Kidney 2 2 4
Table I. Demographic and obstetric characteristics of the pregnant women Pitateral Mttzvato Kidis ; 5 h
Group 1 Group 2 Total PUV+Dysplastic Kidney 1 1
Exstrophy Vesicae 0 1 1
(2007-2014) (2015-2022) (2007-2022) P 'GUS Total 560%  5asa 0@1%) 5008
The number of TOP 127 (523%) 116 (47.7%) 243 (100%)
Musculo-skeletal System
Maternal age (mean+SD), y 29.8+4.9 31.08+5.7 30.4245.3 P>0.05 IAnomalies [Fatal Skeletal Dysplasias 12 b 14
Gravidity (meanSD) 203410 232413 217412 P>0.05 Diaphragmatic Hernia u B 4
Limb Reduction Defects 1 1 2
Parity (mean+SD) 1.03£1.0 1.01 1.02+£1.0 P=0.05 IArthrogryposis Multiplex 0 1 1
GA at TOP (2 24), weeks 2599425  2514+18 2558122  P:0.007 L0 13 (102%) 7 (6%) _ 20 (8.2%) P> 0.05
Screening test, n (%) 33(26%)  89(76.7%) 122(502%) P<0.0001
Non Immune Hydrops Fetalis 503.9%) 0(0.0%) B (2.1%) [P>005
Prenatal karyotype, n (%) 25(19.7%) 82(70.7%) 107 (44%)  P<0.0001
TOP 24-28 w, n (%) 90 (70.9%) 99(85.3%) 189 (77.8%)
ultiple Congenital Anomalies 12 (9.4%) |14 (12.1%) 26 (10.7%) P> 0.05
TOP > 28 w, n (%) 37(29.1%) 17(147%) 54 (222%) P<0.05
Genetic/Chromosomal
TOP: termination of pregnancy, GA: gestational age, w: week, y: years, n: number b liti [Trisomy 21 s
of cases Trisomy 18
Sex Ct 1e Ab

Analysis of the Cause Leading to Late

Termination of Pregnancy

Table II presents the subgroups of anomalies leading to
TOP and their frequency distribution. The most common
organ system affected by congenital malformations in the
study population was the CNS, accounting for 43.2% of
cases, followed by chromosomal abnormalities and con-
firmed microdeletion syndromes 17.3%, heart/circulatory
system 11.1%, musculoskeletal system 8.2%, genitouri-
nary system 4.1%, non-immune hydrops fetalis 2.1%,
amniotic fluid abnormalities 3.3%, and multi-organ mal-
formations 10.7%. Additionally, the analysis indicated a
noteworthy rise in the percentage of instances with cardio-
vascular system anomalies and chromosomal abnormali-
ties in the 2015-2022 group compared to the 2007-2014
group (p<0.05, respectively). In contrast, the proportion of
cases with CNS anomalies was significantly lower in the
2015-2022 group (p<0.05) (Table II).

fi6o

|Single Gene Diseases

Duplications/Deletions

SEEEEE
Lo - =R R R
ISR T

Other

Ip:

LLET%) BTN (12500 001

[Total
Placenta/ Amnion Disorders 2(1.6%) 6(5.2%) B(3.3%) [P>0.05
Motal 127 o016 P43

100%) _ K100%)

'TOP: termination of pregnancy, CNS: central nervous system, CCA: corpus callo-
sum agenesis, PUV: posterior urethral valve, C-VS: cardio-vascular system, GUS:
genito-urinary system, MSA: Musculo-skeletal System Anomalies, w: week, n:
number of cases' y Statistical analysis was performed using Pearson’s Chi-squared
test f Statistical analysis was performed using Fisher exact test.

The proportion of the most common fetal

disorders by -4year time interval

Over the past sixteen years, the most frequent reasons for
late TOP involving fetuses have been CNS malformations,
chromosomal abnormalities, and cardiovascular system
anomalies, and the change over the years is shown in the

graph (Figure 1).
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Figure 1. Shifts in the primary factors behind late pregnancy termination
across four-year intervals in the past sixteen years

Late TOP indication change depending on the

third trimester

The study population consisted of 243 cases of late TOP,
with 77.8% of the cases occurring in the late second tri-
mester and 22.2% in the third trimester. The most common
cause of late TOP in the third-trimester group was CNS
anomalies, followed by genetic chromosomal diseases and
musculoskeletal diseases (Table III).

Table III. Fetal indication for third-trimester termination of pregnancies

N (%)
Central Nervous System 32 (59.3%)
Cardiovascular System 2(3.7%)
Genito-urinary System Anomalies 1(1.9%)
Musculo-skeletal System Anomalies 6(11.1%)
Non Immune Hydrops Fetalis 2(3.7%)
Multiple Congenital Anomalies 3(5.6%)
Genetic/Chromosomal Abnormalities 8(14.8%)
Total 54 (100%)

TOP: termination of pregnancy

CNS anomalies were the major cause in both groups, ac-
counting for 38.6% of cases in the late second-trimester
group and 59.3% of cases in the third-trimester group.
There was a statistically significant difference in the
proportion of cases terminated due to CNS anomalies
between the two groups (p<0.05). In the overall cohort,
anomalies in other systems did not exhibit any statistically
significant variations that resulted in second or third-tri-
mester terminations.
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DISCUSSION

Late pregnancy termination, a procedure performed after
the 24th week of pregnancy, is a complex and controver-
sial issue. This procedure is typically only recommended
if a serious medical or health condition makes it neces-
sary. With the improvement of medical ultrasound tech-
nology and the widespread use of prenatal screening, it
has become feasible to identify various fetal anomalies,
such as structural, chromosomal, and genetic abnormali-
ties (2, 7). The Royal College of Obstetricians and Gynae-
cologists (RCOG) and the National Institutes for Clinical
Excellence (NICE) Guidelines for Routine Antenatal Care
recommend ultrasound screening for structural anomalies
between, 18 and 21 weeks of gestation (13-16). Howe-
ver, some severe anomalies may go undiagnosed until the
third trimester and late termination of pregnancy may be
required.

In our study, CNS and cardiovascular anomalies are the
most common causes of late termination in both groups,
accounting for more than 50% of cases. Among these, CNS
anomalies represent the leading cause, encompassing 43.2%
of cases. These findings align with previous studies, which
have also identified CNS malformations as a leading cause
of TOP (17-19). The late recognition of findings owing to
continued brain development and maturation contributes
to the prominence of CNS anomalies as the leading cause
of third-trimester terminations. Among CNS anomalies,
neural tube defects (NTD) and hydrocephalus were the
most common in our study. In the literature, it has been
reported that between the 11th and 14th weeks, transvagi-
nal ultrasonography detects NTDs with a rate of over 90%
for anencephaly, approximately 80% for encephalocele,
and lower detection rates for spina bifida (around 44%)
(20). In comparison, a review of second-trimester ultra-
sound examination in a high-risk population reported 92
to 95 percent detection of spina bifida and 100 percent
detection of anencephaly (21). In our study, we believe
that the higher incidence of NTD indications in cases of
late-TOP observed particularly before the year 2014, can
be attributed to insufficient obstetric ultrasonography due
to equipment and operator inexperience in this group of
patients, most of whom were referred from external cen-
ters, and the patient's delayed presentation to a tertiary
referral hospital. Hydrocephalus typically manifests in
the late second or third trimester, which may explain its
prevalence (22).

In our research, when comparing the periods from 2007 to
2014 and from 2015 to 2022, we observed an increase in
the indications for late pregnancy termination, particularly
in cases related to genetic and cardiovascular diseases. This
emerging trend in cardiovascular system anomalies can
be attributed to advancements in fetal heart scanning tech-
nology and the growing utilization of fetal echocardiog-
raphy during routine anomaly scans (23). In addition, it is
also reasonable to suggest that the increase in screening
tests has increased the demand for genetic diagnostic test-
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ing in high-risk populations and has made possible ante-
natal genetic diagnoses. With the increasing popularity of
first-trimester screening tests (such as cell-free DNA test-
ing and combined screening at 11-14 weeks), along with
the increasing utilization of early anatomy scanning, and
the advancements made in the field of genetic diagnosis,
it is now possible to establish an early diagnosis for ge-
netic disorders. This may explain the plateau that genetic
and cardiovascular diseases have charted since 2018. It is
important to note that the above findings are derived from
our study and are specific to the analyzed periods. Never-
theless, our results highlight the impact of technological
advancements and evolving screening methods in detec-
ting and managing genetic and cardiovascular diseases
during pregnancy.

When analyzing specific subgroups within the CNS ano-
malies over the years, it becomes apparent that the in-
creased utilization of screening methods has resulted in
the earlier termination of pregnancies affected by NTDs
such as anencephaly, predominantly during the early sec-
ond trimester (24). However, we hypothesized that the rea-
son for the delayed termination of pregnancy due to early
recognizable major NTDs in Tirkiye, particularly during
the period between 2007 and 2014, may be attributed to
factors such as patient refusal of prenatal care or limited
accessibility to screening programs.

Adding standard anatomical scanning to NT measurement
in the first-trimester screening test provided a detection
rate of 43.1% (95% confidence interval, 40.6%-45.5%)
in detecting at least 1 fetal structural abnormality (25). In
addition, previous studies have found that detection rates
of fetal abnormalities in individual institutions have in-
creased in recent years, with constantly improving tech-
niques and increasing personal skills in ultrasound scan-
ning (15, 23). Expanding screening and genetic diagnostic
testing opportunities in healthcare institutions, encourag-
ing patients to have screening tests and anatomical scan-
ning of the fetus at earlier weeks, better-trained operators
in first and second-trimester ultrasound scans, and deve-
lopments in ultrasound technology are critical in reducing
the late termination group.

In our investigation of the primary causes of third-trimes-
ter termination over the past eight years were CNS anoma-
lies and genetic anomalies. Specifically, among the CNS
anomalies, hydrocephalus and intracranial hemorrhage
emerged as the predominant causes. The progressive de-
velopment and maturation of the fetal brain contribute to
the late recognition of these abnormalities and thus neces-
sitate termination in the third trimester. Although it is im-
possible to proactively reduce the likelihood of anomalies
diagnosed in the third trimester, including third-trimester
ultrasound screening is crucial to provide comprehensive
awareness. By identifying previously undiagnosed fetal
abnormalities, this approach enables healthcare provi-
ders to address conditions that may have been missed in
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previous screenings or that may occur later in pregnan-
cy. These anomalies can be categorized into three groups:
Firstly, some abnormalities might have been missed in
previous scans routinely performed at 11-13 and 18-24
weeks of gestation. Secondly, phenotypic expressions,
become apparent only after the 20th week of gestation.
For instance, conditions like achondroplasia, character-
ized by short limbs, intestinal atresia indicated by dilated
bowel, or craniosynostosis leading to an abnormal head
shape, may exhibit phenotypic manifestations beyond the
earlier scans. Finally, certain abnormalities may manifest
themselves only in the third trimester. These abnormalities
may not be detected on previous scans because of their
specific nature or time of development. Examples of such
abnormalities include ovarian cysts resulting from mater-
nal estrogenic stimulation, fetal cerebral hemorrhage, or
ventriculomegaly following maternal infection (26). High
awareness of USG operators in third-trimester obstetric
US examinations allows diagnosis and termination in the
antenatal period.

CONCLUSION

In conclusion, this analysis focuses on the differenc-
es between late second and third-trimester terminations
and provides insight into the causes of late termination
of pregnancy. Especially in the third trimester, CNS ano-
malies are an important cause of late TOP. A limited early
anatomical scan for early detection and management of
fetal anomalies and a third-trimester neurosonogram for
late findings would be particularly helpful. More research
is needed to explore the complex issues surrounding late
TOP and identify strategies to reduce its incidence.
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ABSTRACT

Objective

This study aimed to determine the effect of vitamin D supplementation given to
women undergoing embryo transfer on pregnancy outcomes.

Materials and Methods

This study was conducted experimentally in a pre-test-post-test design. The sample
of the study consisted of a total of 118 women, with 58 in the intervention group and
60 in the control group. While the vitamin D supplementation program was admin-
istered to women in the intervention group at the beginning of infertility treatment,
women in the control group did not receive a vitamin D supplementation program.
At the end of the study, pregnancy and clinical pregnancy rates of women in the
intervention and control groups, as well as their serum 25(OH) D levels, were ex-
amined.

Results

The vitamin D level of women in the intervention group at the beginning of treat-
ment (12.47+6.03 ng/mL) was statistically significantly lower than the vitamin D
level on the day of beta-hCG (32.3449.62 ng/mL) (p=0.000). The mean vitamin D
level of the women in the control group (14.30+7.03 ng/mL) on the day of beta-hCG
was statistically significantly lower than that of the women in the intervention group
(32.34£9.62 ng/mL) (p=0.000). While there was no statistically significant differ-
ence in the pregnancy rates of women in the intervention and control groups, a statis-
tically significant difference was found in the clinical pregnancy rates (respectively,
p=0.066 and p=0.014).

Conclusion

This study demonstrated that vitamin D supplementation program for women un-
dergoing infertility treatment with deficient or insufficient vitamin D levels may
increase vitamin D levels and clinical pregnancy rate after embryo transfer.

Key Words
Embryo transfer, Infertility, Pregnancy rate, Turkey, Vitamin D deficiency
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Bu ¢alisma embriyo transferi yapilan kadinlara verilen D
vitamini desteginin, gebelik sonuglari {izerindeki etkisini
belirlemeyi amaglamaktadir.

Gerec ve Yontemler

Bu calisma 6n test-son test diizeninde deneysel olarak
yiriitiilmiistir. Calismanin 6rneklemi 58’1 girisim, 60’1
kontrol grubunda olmak tizere toplam 118 kadindan olus-
maktadir. Girisim grubundaki kadimlara infertilite teda-
visinin baglangicinda D vitamini destek programi uygu-
lanirken, kontrol grubundaki kadinlara D vitamini destek
programi uygulanmamisgtir. Caligmanin sonunda, girigim
ve kontrol grubundaki kadinlarin gebelik ve klinik gebelik
oranlar1 ve kanda 25(OH)D diizeyleri incelenmistir.

Bulgular

Girisim grubundaki kadinlarin tedavi baglangicindaki
D vitamini diizeyi (12,474+6,03 ng/mL), beta-hCG giinii
bakilan D vitamin diizeyinden (32,34+9,62 ng/mL) istatis-
tiksel olarak anlamli diizeyde daha diisiiktlir (p=0,000).
Kontrol grubundaki kadinlarin beta-hCG giinii bakilan D
vitamini diizeyi (14,30+7,03 ng/mL), girisim grubundaki
kadmnlardan (32,34+9,62 ng/mL) istatistiksel olarak an-
laml1 derecede daha diisiiktiir (p=0,000). Girisim ve kon-
trol grubundaki kadinlarin gebelik oranlarinda istatistiksel
olarak anlamli bir fark bulunmazken, klinik gebelik oran-
larinda istatistiksel olarak anlamli bir fark bulunmustur
(p=0,066, p=0,014 sirastyla).

Sonuc¢

Bu calisma, infertilite tedavisi goren ve D vitamini diizeyi
eksik ya da yetersiz olan kadinlara yonelik D vitamini
destek programinin, kadinlarin D vitamini diizeylerini ve
embriyo transferi sonrasi klinik gebelik oranlarini artirabi-
lecegini gostermistir.

Anahtar Sozciikler
Embriyo Transferi, Infertilite, Gebelik orani, Tiirkiye, D
vitamini eksikligi
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INTRODUCTION

In addition to its effects on calcium metabolism, vitamin D
may play a role in the development of gynecological and
obstetric diseases (1-4). Vitamin D deficiency or insuffi-
ciency has been associated with endometriosis, polycys-
tic ovary syndrome, and uterine fibroids (5-15). Infertile
women have significantly lower vitamin D levels than fer-
tile women (16, 17). International studies have shown that
72.1% to 90.8% of infertile women have lower vitamin D
levels than normal (8, 18-20). Recent research shows that
vitamin D is an important factor for embryo transfer (ET)
outcomes after In Vitro Fertilization (IVF). Rudick et al.,
found that the IVF success rate in women with sufficient
vitamin D was up to four times higher (21). In Canada,
Garbedian et al., and in Italy, Paffoni et al., found that suf-
ficient vitamin D increased clinical pregnancy rates (22,
23). Polyzos et al., (2014) found that vitamin D deficiency
caused significantly reduced clinical pregnancy rates in
women undergoing single ET (24). There are also studies
indicating no statistically significant relationship between
vitamin D levels and pregnancy rates (25-27). Thus, there
is still no consensus about the relationship between ET
and the lack of vitamin D.

Two studies have examined the effect of vitamin D sup-
plements on pregnancy outcomes in infertile women (25,
28). One study found that oral vitamin D supplements
significantly increased pregnancy rates in infertile women
undergoing treatment, while the other concluded that vi-
tamin D supplements did not have a significant effect on
pregnancy rates (25, 28). Considering the potential posi-
tive effects of vitamin D on women’s health and IVF out-
comes, vitamin D supplementation may be beneficial for
women undergoing infertility treatment. This study aimed
to evaluate the effect of vitamin D supplements on preg-
nancy outcomes in embryo transfer cycles.

Research Questions

«Does vitamin D supplementation at the beginning of IVF
treatment significantly increase pregnancy rates in the ex-
perimental group?

*Does vitamin D supplementation at the beginning of IVF
treatment significantly increase clinical pregnancy rates in
the experimental group?

*Does vitamin D supplementation at the beginning of IVF
treatment significantly increase 25(OH)D levels in the ex-
perimental group from after ET until the pregnancy test?

MATERIAL and METHODS

This was an experimental study with a pre-test and post-
test design. The study population consisted of women un-
dergoing IVF treatment at the IVF center of a university
hospital. The women included in the sample met the inclu-
sion criteria: aged 18-45, literate in Turkish, voluntarily
participating, diagnosed with primary infertility, having
undergone controlled ovarian hyperstimulation, and hav-
ing had a fresh ET. In addition, women with vitamin D
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levels below 30 ng/mL before infertility treatment were
included in the study. The vitamin D levels of the experi-
mental group were checked at the beginning of the treat-
ment, whereas those of the control group were not. We
excluded patients with uterine anomalies; disorders of the
bones, parathyroid gland, kidneys, or liver; those using
anticonvulsants or antacid drugs; those taking dietary sup-
plements containing vitamin D; and those with secondary
infertility. Only women who had undergone ovarian hy-
perstimulation, whose oocyte development had stopped,
who had their treatment canceled due to immature oo-
cytes, embryo arrest, and lack of fertilization, or who had
not undergone an ET were excluded from the study.

Of the 204 women who visited the IVF center from May
to November 2017, 52 did not begin IVF treatment, 11

EXPERIMENTAL GROUP

204 women applied for IVF treatment

65 women dropped out the study
52 women did not start [VF treatment
11 women had normal vitamimm D
* 2 women did not meet the inclusion criteria
(one had a speech disability, and one did not
want to participate)

25 (OH)D was tested on the
second third days of menstrual

had vitamin D levels above the normal range (>30 ng/
mL), 1 did not want to participate, and 1 had a speech im-
pairment. In addition, 67 of these women did not receive
an ET due to immature oocytes, embryo arrest, or lack
of fertilization, while 14 did not receive an ET due to the
risk of ovarian hyperstimulation. The vitamin D levels of
7 women in the experimental group were not tested on
the B-hCG day. Thus, 58 women who met the criteria for
ET were included in the experimental group. The control
group consisted of 60 women who underwent ET and met
the criteria in 2016 (Figure 1). The study was approved by
our institution’s research ethics committee, and it adhered
to the ethical standards of the Declaration of Helsinki. In-
formed consent was obtained from all study participants.

CONTROL GROUP

65 women applied for IVF treatment

5 women dropped out the study
*  Secondary infertility

Beta HCG and 25 (OH)D levels of 60 women

were tested on pregnancy day.

cycle. r’ -

The women who had lower values Undergoing IVF
than 25 (OH)D level were treatment: 139 Women
provided vitamin D

supplementation.

Dropped out the study

Cancellation of treatment: 67 Women
Vitamin D not tested in the last test: 7
Women

No pregnancy: 36

Women

Pregnant: 24 Women ‘

Receiving ET: 72
Women

|

Clinical pregnancy: 14
Women

|

Embryo freezing: 14 Women

=

{ Applied embryo transfer: 58 Women 1

Beta HCGand 25 (OH)D levels of tested on

pregnancy day.

Pregnant: 33 Women

pregnancy: 25 Women W

{ No
Clinical pregnancy: 26 Women
Figure 1. Study flow chart.
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Research Protocol

All women underwent IVF according to standard stimu-
lation protocols, involving pituitary down-regulation with
either a GnRH agonist administered during the mid-luteal
phase of the previous cycle (long protocol) or a diluted
GnRH agonist given on days 2—4 of the cycle (micro-dose
protocol). Alternatively, a short protocol with a GnRH
antagonist was started when the leading follicle reached
14 mm. Controlled ovarian stimulation was achieved with
hMG and/or recombinant FSH. The response to stimula-
tion was monitored using serum E2 levels and a transvag-
inal ultrasound. hCG was administered to stimulate the
final stages of follicular development when the follicles
reached maturity, defined as two leading follicles over
18 mm. A transvaginal follicle aspiration was performed
34-35 h after hCG administration, and the embryos were
transferred to the uterus either 3 days (cleavage stage) or
5 days (blastocyst stage) after the oocyte retrieval, and the
embryo quality was assessed on the day of transfer. Mi-
cronized vaginal progesterone was used at a daily dose of
600 mg for 2 weeks for luteal support. On 12th day after
ET, each patient had her B-hCG levels assessed. Pregnan-
cy was defined by serially increasing serum B-hCG titres
to at least 25 IU/1, within 12 days after the cleavage stage
ET. All of the patients underwent transvaginal ultrasounds
at 5 to 6 weeks of gestation, or when the B-hCG exceed-
ed 2.000 IU/L, to determine the location and number of
the pregnancies. Biochemical pregnancy was defined as
a transient pregnancy that spontaneously resolved before
the ultrasonographic confirmation. Clinical pregnancy
was documented by ultrasonographic evidence of fetal
cardiac activity at 6-7 weeks of gestation.

Vitamin D Supplementation

Vitamin D supplementation was provided to the women in
the experimental group according to the research protocol.
For the women receiving IVF treatment, the researchers
prepared a vitamin D supplementation manual containing
information about vitamin D, IVF treatment, the connec-
tion between ET and vitamin D, vitamin D-rich nutrition,
and a month-long calendar for insolation. Nurses provided
both face-to-face and written training to the participants in
the experimental group. They were interviewed about their
motivation regarding insolation during their treatment and
asked to mark their insolation days on the calendar. The
nurses also checked on their vitamin D supplementation
by phone.

The physicians gave the women in the experimental group
vitamin D oral drops, with a 300.000 IU ampoule and a
50.00 IU vial to be taken during the IVF treatment. Nurses
provided both written and verbal instructions on how to
take vitamin D. The women took 300.000 IU of vitamin
D orally during the first week. In the second week of the
treatment, 50.000 IU vitamin D (15 drops/day) was used
as a maintenance dose until the pregnancy test day.

The women in the control group received routine treat-
ment and care. The women were not tested for vitamin D
and did not receive vitamin D supplements.

Yavas G. et al. AN GRYERPIVEREIE)

Data Collection

An 18-item personal information form was used to col-
lect data on the women’s infertility and sociodemographic
characteristics. Vitamin D levels were tested using 25(OH)
D. The 25(OH)D levels of the women in the experimental
group were tested on the second or third day of their men-
strual cycle and the pregnancy test day, while the 25(OH)
D levels of the women in the control group were tested
only on their pregnancy test day.

Ethics Approval

This research complies with all relevant national regula-
tions, institutional policies, and the tenets of the Helsinki
Declaration. It has been approved by the Akdeniz Univer-
sity Medical Faculty Ethical Committee (approval date:
20.10.2014, approval number: 70904504/400). Addition-
ally, approval was obtained from the Turkish Ministry of
Health, Turkish Pharmaceuticals and Medical Devices
Agency Clinical Studies Ethical Board (approval date:
29.04.2015, approval number: 26247029-514-04-01).

Statistical Analysis

Statistical analysis was performed using SPSS 22.0 soft-
ware. The data were tested for normal distribution using
the Kolmogorov-Smirnov test. The Mann-Whitney U test
was used to analyze the difference between two groups,
as the data were not normally distributed. The chi-square
test was used to compare two or more groups. A p-value of
<0.05 was considered statistically significant.

RESULTS

The mean age of the control group was 32.114+4.18
years, and the mean age of the experimental group was
31.96+4.97 years. The mean length of marriage in the con-
trol group was 6.68+3.88 years, while in the experimental
group, it was 5.62+3.76 years. The mean body mass index
(BMI) of the control group was 25.13+4.43, and the mean
BMI of the experimental group was 24.93+4.77.

Of the women in the control group, 48.3% had unex-
plained infertility, 33.3% were infertile due to female in-
fertility, and 18.3% due to male infertility. In the experi-
mental group, 41.4% had unexplained infertility, 32.8%
were infertile due to female infertility, and 25.9% due to
male infertility. The mean infertility duration in the con-
trol group was 4.56+3.67 years, while in the experimental
group, it was 4.1542.97 years. The mean duration of infer-
tility treatment was 2.6842.09 years in the control group
and 2.70+2.19 years in the experimental group. The mean
number of oocytes in the control group was 8.48+4.85,
with a mean of 6.46+3.59 mature oocytes. In the experi-
mental group, these values were 9.52+4.28 and 6.80+3.32,
respectively. There were no significant differences be-
tween the control and experimental groups in terms of
age, years of marriage, BMI, infertility duration, infertil-
ity treatment duration, infertility treatment history, cause
of infertility, oocyte numbers, or mature oocyte numbers
(p>0.05) (Table I).
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The mean vitamin D level in the control group on the
beta-hCG day was 14.30+7.03 ng/mL, while the mean
25(OH)D level in the experimental group was 32.34+9.62
ng/mL. The 25(OH)D levels in the experimental group
were significantly higher than those in the control group
(p=0.000) (Table I). In the control group, 83.3% of the
women had a vitamin D deficiency, and 15% had insuffi-
cient vitamin D levels. In the experimental group, 84.5%
of the women had a vitamin D deficiency, and 15.5% had
insufficient vitamin D levels.

Table I. The sociodemographic and infertility characteristics of the con-
trol and experimental groups.

Control (N=60) Experimental (N=58)
z

Mean (SD) | Min-Max | Mean (SD) | Min-Max P
Age 32.11(4.18) |24-39 31.96(4.97) |2243 -0.032 |0.974
Marriage year 6.68 (3.88) 1-17 5.62 (3.76) 1-17 -1459 (0.145
BMI 25.013 (443) |18.31- 2493 (4.77) | 16.56- -0.646 [0.145

40.87 37.10

Infertility 4.56 (3.67) 1-16 4.15(2.97) 1-17 -0.120 {0.905
duration
Infertility 2.68 (2.09) 1-10 2.70(2.19) 1-10 -0470 |0.639
treatment
duration
Oocyte number | 8.48 (4.85) 2-26 9.52 (4.28) 1-22 -1.113 | 0.266
Mature  oocyte|6.46 (3.59) 1-20 6.80 (3.32) 1-16 -0341 (0733
number
25(0H)D level on|1430(7.03) | 4.20-49.68 | 32.34 (9.62) | 18.00- -8272 | 0.000
Beta HCG day 72.00

Note: Data were described by Mean + SD; minimum and maximum, and analyzed
by Mann-Whitney U test; BMI=Body Mass Index

The mean 25(OH)D level in the experimental group was
12.4746.03 ng/mL before vitamin D supplementation and
32.34+9.62 ng/mL after supplementation. The 25(OH)D
levels increased significantly following vitamin D supple-
mentation (p=0.000) (Figure 2).

35 32,34 ng/mL

15 1247 ngmL
10 I
0

Figure 2. The 25 (OH)D mean of the women in the experimental group
before and after vitamin D supplementation.

wPretest 25 (OH)D level  mPaosttest 25 (OH)D level

The pregnancy rate was 56.9% in the experimental group
and 40% in the control group, with no significant difference
(p=0.066) (Table II). The clinical pregnancy rate was 44.8%
in the experimental group and 23.3% in the control group,
showing a significant difference (p=0.014) (Table II).

Bies

Table II. The control and experimental groups’ pregnancy and clinical
pregnancy rates.

Variables Control (N=60) | Experimental (N=58) 7] p
n (%) n (%)
Pregnant 24 (40%) 33 (56.9%)
3372 0.066
No pregnancy 36 (60%) 25(43.1%)
Clinical pregnancy 14(23.3%) 26 (44.8%)
6,081 0.014*
No clinical pregnancy 46 (76.7%) 32 (55.2%)

Note: Data were described by n (%) and analyzed by the Chi-square test

DISCUSSION

This study found that vitamin D supplementation for
women with a lack of or insufficient vitamin D who were
undergoing IVF treatment for the first time in Turkey pos-
itively affected their clinical pregnancy outcomes. There
are only two studies that discuss the effect of vitamin D
supplementation on pregnancy outcomes in infertile wom-
en (25, 28). Fatemi et al. conducted a double-blind ran-
domized study in Iran that supports the findings of this
study (28). Fatemi et al. divided the participants into two
groups: the polycystic ovary diagnosis group (treatment
group) and the intracytoplasmic insemination therapy
group (placebo group). The treatment group received 400
mg of vitamin E daily for eight weeks and 50.000 IU of
vitamin D once every two weeks. The pregnancy rate
(p<0.001) and clinical pregnancy rate (p=0.002) were sig-
nificantly higher in the treatment group than in the placebo
group (28). Aflatoonian et al., investigated the effect of
treating vitamin D insufficiency on fertility outcomes with
frozen ET (25). In this study, 57 women with vitamin D
insufficiency received 50.000 IU of vitamin D per week
for 6-8 weeks, while another 57 women received no treat-
ment. No significant difference was found the pregnancy
rates between the groups after ET. This difference may be
due to the use of fresh ET in one study and frozen ET in
the other, as well as the fact that one of the studies was
conducted exclusively on women diagnosed with polycys-
tic ovary syndrome.

In this study, women in the experimental group with a
lack of or insufficient vitamin D received an initial dose
0f 300,000 IU of vitamin D at the beginning of IVF treat-
ment. In the second week, a maintenance dose of 50,000
IU of vitamin D (15 drops/day) was administered until the
pregnancy test day. Vitamin D levels returned to normal in
95% of women who took vitamin D, including oral intake
and insolation, for about five weeks. The Endocrine Soci-
ety recommends 6.000 IU/day or 50.000 IU/week of vita-
min D2 or vitamin D3 for eight weeks for all adults who
are deficient in vitamin D. Following this, a maintenance
dose of 1.500-2.000 IU/day is recommended to maintain
25(OH)D levels at 30 ng/mL (29). A standard protocol
should be developed to specify the dosages of oral vitamin
D for women starting infertility treatment, when supple-
mentation should begin, and how long it should continue.
Another important result of this study is that the 25(OH)
D levels in the experimental group increased by about two



and a half times. In a study by Naderi et al., infertile wom-
en with low levels of 25(OH)D were given 50.000 IU of
vitamin D per week for three months, and their 25(OH)D
levels increased by roughly fourfold (30). Fatemi et al.,
found that 50.000 IU of vitamin D administered every two
weeks increased women's vitamin D levels, supporting
the findings of this study. However, the study did not pro-
vide information on the exact amount of the increase (28).
Cost analyses have indicated that vitamin D testing and
supplementation before infertility treatment are cost-ef-
fective (19, 31). However, due to the lack of level 1 ev-
idence and recommendation level A regarding vitamin D
and IVF outcomes, no definitive recommendations can be
made about routine vitamin D supplementation before or
after IVF treatment, and physicians should make decisions
based on individual patient needs.

Limitations

The most important limitation of this study is that the re-
searcher was unable to collect data from the intervention
and control groups concurrently. Other limitations include
not testing the vitamin D levels in the control group and
the lack of a double-blind, placebo-controlled, random-
ized trial.

CONCLUSION

This study found that vitamin D supplementation provided
to women with a deficiency or insufficiency of vitamin D,
who were starting IVF treatment for the first time in Tur-
key, positively affected their clinical pregnancy outcomes
more than in the control group. This is a unique study as
it included counseling on vitamin D supplementation, in-
cluding nutrition and insolation, as well as oral vitamin D
supplementation for women undergoing IVF treatment for
the first time. Routine testing of vitamin D levels in wom-
en starting infertility treatment is not conducted in Turkey.
Although there is still no consensus on the effectiveness
of vitamin D in infertility treatment, most studies report
that adequate vitamin D positively affects pregnancy out-
comes. The vitamin D levels of women seeking infertili-
ty treatment should be tested before starting, and women
with a deficiency or insufficiency of vitamin D should
receive vitamin D supplements. Infertility nurses should
provide counseling on nutrition and insolation principles,
as well as oral vitamin D supplementation. Well-designed
randomized controlled trials investigating the effects
of vitamin D supplementation on pregnancy outcomes
should be conducted.
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Bir Universite Hastanesi Calisanlarinda
COVID-19 Takmtis1 ve COVID-19
Korkusunu Etkileyen Faktorlerin
Incelenmesi: Kesitsel Bir Calisma

Examination of Factors Influencing
COVID-19 Obsession and COVID-19
Fear Among A University Hospital
Workers: A Cross-Sectional Study

oz

Amag

Bu ¢aligma, COVID-19’un saglik ¢aliganlari tizerindeki olumsuz etkilerinden yola ¢i-
karak saglik ¢alisanlarimin COVID-19 takinti ve COVID-19 korku diizeylerini belirle-
mek, COVID-19 takinti ve korkularinin sosyodemografik degiskenlerden etkilenip et-
kilenmedigini ve COVID-19 takintist ve COVID-19 korkusu arasindaki iliskiyi ortaya
koymak amaciyla yapilmustir.

Gerecler ve Yontemler

Bu arastirma kesitsel bir calismadir. Calismaya Akdeniz Universitesi Hastanesinde 2021
Ocak-2021 Haziran aylari arasinda gorev yapan 189 saglik caligam katilmistir. Veriler
katilimeilarin tanimlayici 6zelliklerini sorgulayan form, COVID-19 Takinti Olgegi ve
COVID-19 Korkusu Olgegi kullanilarak ve yiiz yiize gériisme yontemiyle toplanmustir.

Bulgular

Calismamizda saglik calisanlarinin COVID-19 takintist diisik, COVID-19 korku-
su orta diizeydedir. COVID-19 diisiinme siiresi ii¢-bes saat araliginda olanlarda, olasi
COVID-19 hastasina hizmet verenlerde ve kadin saghk calisanlarinda COVID-19
takintis1 daha yiiksek bulunmustur. Saglik ¢alisanlarinin sosyodemografik 6zelliklerinin
COVID-19 korkusuna bir etkisi bulunmamustir. COVID-19 takintisi ve korkusu arasinda
pozitif yonlii zayif iliki tespit edilmistir.

Sonuc¢

COVID-19 tiim toplumu pek c¢ok acidan etkilemekle birlikte 6nemli oranda saglik
calisanlarin1 da etkilemis, en ¢ok olast COVID-19 hastasmna bakim veren ve kadin
saglik caliganlarinin etkilendigi anlagilmisti. COVID-19 takintist ve korkusu saghk
calisanlarinin pandemi siirecinde yasadigi psikolojik problemleri gostermede onemli
parametrelerdendir. COVID-19’un saglik calisanlart tizerindeki uzun siireli etkilerini
takip etmek i¢in benzer ¢alismalarm ¢ok merkezli olarak ve pandemi siireci ve sonrast
donemde de yapilmasi 6nerilir. Ayrica saglik ¢alisanlarinda takinti ve korku nedenlerinin
arastirildi@1 kalitatif ¢alismalar yapilmasi fayda saglayabilir.

Anahtar Kelimeler
Saglik calisanlari, COVID-19 takintisi, COVID-19 korkusu, Pandemi
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ABSTRACT
Objective

This study was conducted with the aim of determining
the levels of COVID-19 obsession and COVID-19 fear
among healthcare workers, based on the adverse effects of
COVID-19 on this professional group. The study further
investigates whether sociodemographic variables impact
COVID-19 obsession and fears and aims to elucidate the
relationship between COVID-19 obsession and COVID-19
fear.

Material and Methods

This research adopts a cross-sectional design and includes
the participation of 189 healthcare workers serving at Ak-
deniz University Hospital between January and June 2021.
Data collection involved the use of the form that questions
the descriptive characteristics of the participants, COVID-19
Obsession Scale, and COVID-19 Fear Scale through face-to-
face interviews.

Results

In our study, healthcare workers exhibited low levels of
COVID-19 obsession and moderate levels of COVID-19
fear. Higher levels of COVID-19 obsession were found
among individuals spending three to five hours contemplating
COVID-19, those providing services to potential COVID-19
patients, and female healthcare workers. Sociodemographic
characteristics of healthcare workers did not significantly im-
pact COVID-19 fear. A weak positive relationship between
COVID-19 obsession and fear was identified.

Conclusion

COVID-19 has impacted the entire population in various
ways and notably affected healthcare workers, particularly
women and those providing care to potential COVID-19
patients. It is understood that COVID-19 obsession and fear
serve as significant indicators in delineating the psychologi-
cal challenges experienced by healthcare workers during the
pandemic. To monitor the long-term effects of COVID-19
on healthcare workers, similar multicenter studies are recom-
mended, both during and after the pandemic. Additionally,
conducting qualitative studies that investigate the reasons
for obsession and fear among healthcare workers may prove
beneficial.

Key Words
Healthcare workers, COVID-19 obsession, COVID-19 fear,
Pandemic
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GIRIS

COVID-19 pandemisi, uluslararasi endige duyulan bir halk
saglig1 durumudur ve psikolojik dayanikliliga karsi bir zorluk
olusturmaktadir (1). Yapilan ¢aligmalar pandeminin toplum-
larda, anksiyete, depresyon ve stres gibi psikolojik etkilerinin
oldugunu gostermektedir (1-5). Ayrica, Kuzey Kibris Tiirk
Cumbhuriyeti’nde yapilan bir ¢aligmada bireylerin COVID-
19'a iligkin korku, kaygi ve takint1 gibi pandeminin psikolo-
jik etkilerinin cinsiyet, yas, mesleki durum ve medeni durum
gibi faktorlerden etkilendigi de tespit edilmistir (6). COVID-
19’un psikolojik etkilerinin incelendigi Hindistan’da yapilan
31 eyaletten 2004 katilimcinin yer aldig1 kesitsel bir calisma-
da ise takintinin %13,47, korkunun % 46,9 oraninda oldugu
gortilmiistiir (7).

COVID-19 pandemisi tiim toplumu etkiledigi gibi salgin-
la miicadelede gorev yapan saglik calisanlarini da 6nemli
diizeyde etkilemistir. Saglik ¢alisanlar1 daha dnce deneyim-
lemedigi bir durumla karsilagsmis, zaman zaman zorlayici
kararlar vermek ve agir1 baski altinda ¢alismak zorunda kal-
mustir (8). Saglik ¢alisanlarinin mental saglik problemlerinin
incelendigi bir sistematik derleme ve meta-analiz ¢calismasin-
da, korku ve obsesif-kompulsif belirtilerin yaygmligmin
sirastyla %35,0 ve %16,2 oraninda oldugu tespit edilmistir
(9). Saglik hizmeti veren saglik ¢aliganlart ile saglik hizmeti
vermeyen saglik calisanlarinin psikososyal problemlerinin
karsilastirildigi bir ¢alismada saglik hizmeti verenlerin stres,
anksiyete gibi belirtilere ek olarak obsesif-kompulsif belirti-
leri (%5,3'e kars1 %2,2) daha ¢ok yasadig1 belirlenmistir. Ayri-
ca kronik bir hastaliga sahip olmak, kirsal bolgede yasamak,
kadm olmak ve COVID-19 hastalariyla temas riski altinda
olmak her iki grupta obsesif-kompulsif belirtiler i¢in risk fak-
torli olarak tespit edilmistir (10). Erkeklerin kadinlara gore
ve hemsirelik 6grencilerinin diger tibbi saglik calisanlarina
gore COVID-19 takintisinin daha yiiksek oldugunu gosteren
bir calisma bulunmaktadir (11). Giliney Kore’deki saglik
calisanlarinda kadin olmak regresyon analizinde COVID-19
takintisini etkileyen faktor olarak tespit edilmistir (12). Diger
bir calismada saglik ¢alisanlarmm %19,4'tiniin COVID-19
takintis1 agisindan sorunlu semptomlara sahip olduklar
goriilmiistiir. Ek olarak COVID-19 takimtisi ile cinsiyet, has-
tanede ¢alisma yili, COVID-19’lu hastaya bakim vermek ve
COVID-19’dan zarar gérmek arasinda iliski oldugu bildir-
ilmistir (13). Hemsirelik 6grencileriyle yapilan bir ¢aligmada
ogrencilerin %16,3’tinde COVID-19 takintisi tespit edilmis
ve koronaviriise bagl takintinin depresyonu 3,6 kat artirdigi
belirlenmistir (14). Ayrica, COVID-19 ile miicadelede 6n
saflarda gorev yapan saglik caliganlarinda 6liim kaygisinin
tilkenmislik ile iliskisine COVID-19 takintisinin ve koro-
nafobinin aracilik ettigini gosteren bir ¢alisma bulunmak-
tadir (15). Yapilan ¢aligmalar, COVID-19 takintisinin saglik
calisanlarinin yasadigi psikolojik problemleri gdstermede
onemli parametrelerden biri oldugunu ve takintinimn gesitli
faktorlerden etkilendigini gostermektedir.

Saglik calisanlarinin COVID-19 korkusunun yiiksek ol-
dugunu gosteren calismalar bulunmaktadir (16-19). Saglik
calisanlarinda yapilan bazi ¢aligmalarda COVID-19 korku-
su kadinlarda daha yiiksek bulunmustur (20-22). Ek olarak
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diger bir calismada saglik ¢alisanlarmni COVID-19 korkusu
ile yas, cinsiyet ve meslek arasinda Snemli bir iligki tespit
edilmistir. Ayrica, COVID-19 korkusu ve takintisi arasinda
orta diizeyde ve pozitif yonde kolerasyon bulunmustur (11).
Benzer sekilde diger bir ¢alismada da hemsirelik 6grencileri-
nin COVID-19 takintis1 ve korkusu arasinda yiiksek diizeyde
kolerasyon tespit edilmistir (14). Ek olarak, kronik hastaliga
sahip olan saglik calisanlarinin COVID-19 korkusu daha
yiiksek bulunmustur (21).

Literatiir incelendiginde COVID-19 takintistmin = ve
COVID-19 korkusunun saglik ¢alisanlarmm sik yasadigi
psikolojik problemlerden oldugu ve cesitli faktdrlerden
etkilendigi goriilmektedir. Bu nedenle, salgmmn olumsuz
psikolojik etkilerini azaltmak i¢in kanita dayali stratejiler
gelistirmeye olanak saglayacak arastirma verilerine ihtiyac
duyulmaktadir. Bu ¢aligma COVID-19’un saglik ¢alisanlari
iizerindeki olumsuz etkilerinden yola ¢ikarak saglik galigsan-
larinin COVID-19 takiti ve COVID-19 korku diizeylerini
belirlemek, COVID-19 takinti ve korku diizeylerini et-
kileyebilecek degiskenleri belirleme ve COVID-19 takintist
ve COVID-19 korkusu arasindaki iligkiyi ortaya koymak
amactyla yaptlmustir.

GEREC ve YONTEMLER

Arastirmanin tiirii
Kesitsel analitik tipte bir caligmadir. Bu kesitsel ¢aligma i¢in
STROBE kontrol listesi takip edilmistir.

Arastirmanm Evreni ve Orneklemi

Arastirma, Akdeniz Universitesi Hastanesinde yiiriitiilmiistiir.
Aragtirmanin  evrenini 2021 Ocak-2021 Haziran aylar
arasinda gorev yapan 4073 saglik calisani olusturmaktadir.
Tiirkiye’de COVID-19 pandemisi 2020 yili Mart ayinda
ilan edilmis, ¢alismanin verilerinin toplandigi dénem olan
2021 yilt Ocak ve Haziran aylar arasinda mevsimsel olarak
COVID-19 vakalart artmis, Tiirkiye ve Diinya genelinde
birgok tilkede siki COVID-19 onlemleri alinmis, bireyler
evlerinde zorunlu olarak kalmis ve ¢esitli toplumsal diizen-
lemeler yapilarak izole edilmeye caligilmistir. Calismanin
yiiriitiildiigii Akdeniz Universitesi Hastanesinde saghk
calisanlari aktif olarak hizmet vermeye devam etmis, hasta-
lar yatisinin bulundugu klinikte kesin COVID-19 tanisini
aldiktan sonra pandemi kliniklerine nakledilmistir. Mini-
mum rneklem sayist COVID-19 Takinti Olgegi (CTO) ve
COVID-19 Korkusu Olgegi (CKO) igin refere edilen kay-
naklardaki ortama ve standart sapma kullanilarak 0.05 hata
payt ile ayr1 ayri hesaplanmustir (15, 23). Boylece elde edilen
sonuglardan en biiyikk minimum o6rneklem sayisina sahip
olan kabul edilebilecektir. Hem, G-power programinda orta-
lamalar kullanilarak hem de olayn ortalamasi incelenecekse
ve evrendeki birey sayist biliniyorsa kullanilan formiil ile
ayr1 ayrl minimum Orneklem sayisi belirlenmistir (24). Elde
edilen sonuglardan en biiyiigii olan 90 ¢alismanin tamamla-
nabilmesi igin gerekli olan minimum 6rnek biiyiikliigii olarak
tespit edilmistir. Herhangi bir 6rneklem se¢imine gidilmemis
olup arastirmaya katilmaya géniillii olan ve Akdeniz Univer-
sitesi Hastanesinde gorev yapan tiim saglik ¢alisanlari calis-

[ 2"

maya dahil edilmistir. Calisma, verilerin toplandigi 2021 yili
Ocak ve Haziran aylar arasinda galismaya katilmay1 kabul
eden 189 kisi ile tamamlanmustir.

Veri Toplama Prosediirii

Hazirlanan veri toplama formu anlagilirlik ve siire agisindan
pilot ¢calisma yapilarak degerlendirilmistir. Pilot ¢aligma Ak-
deniz Universitesi Hastanesi calisan1 on kisi ile yapilnus ve bu
bireyler ¢calismaya dahil edilmemistir. Sonrasinda ¢aligmanin
verileri toplanmaya baslanmistir. Dahil etme kriterlerini
karsilayan saglik ¢alisanlari, arastirmacinin goézlemi altinda
veri toplama formlarmi doldurmus, veriler yiiz ytize toplan-
mustir. Her bir veri toplama formunun doldurulmasi yaklasik
on dakika stirmiistiir. Sonrasinda yanitlanmamus soru olup ol-
madig1 kontrol edilerek eksik cevaplarin katilimcilar tarafin-
dan tamamlanmasi saglanmistir. Boylece kayip veri olmasi
engellenmistir.

Veri Toplama Araclar
Veriler, katilimei tanilama formu, CTO ve CKO kullanilarak
toplanmustir.

Katihmci Tamlama Formu

Katilimeilarn yas, cinsiyet, egitim, medeni durum gibi sos-
yodemografik verileri ve giinliik COVID-19 diisinme siiresi,
kendisinin ya da bir yakininin COVID-19 gegirme durumu,
COVID-19 pandemisi siirecinde aktif olarak ¢alisma duru-
mu, olas1 ya da kesin COVID-19 hastasina hizmet verme
durumu, psikiyatrik veya kronik hastaliklar1 gibi saglikla il-
gili verileri literatiir dogrultusunda olusturulan form ile elde
edilmistir.

COVID-19 Takint1 Ol¢egi (CTO)

CTO, Lee (2020) tarafindan, COVID-19 ile ilgili diisiince
kaliplartyla islevselligi bozulmus bireylerin etkili bir sekil-
de taninmasina yardime1 olmak igin gelistirilmistir (25). Oz
bildirim yoluyla, COVID-19 hakkinda 1srarc1 ve rahatsiz edi-
ci diistinmenin ruhsal saglik tarama aracidir (25, 26). Tiirk-
¢eye uyarlanmasi Evren ve arkadaslar tarafindan yapilmstir
ve Cronbach alfa katsayisi 0.71°dir (27). Bu ¢alismanm CTO
Cronbach alfa katsayisi ise 0.79°dur. Dért maddeden olusan
5°1i likert tipi bir dlgektir. Katilimeilar, son iki haftadaki
deneyimlerine dayanarak her bir maddeyi bes puanlik dere-
celendirme ile cevaplamaktadir. Son iki haftada higbir zaman
(0), nadir, bir veya iki giinden az (1), birkag giin (2), 7 glinden
fazla (3) ve neredeyse her giin (4) puan olarak degerlendir-
ilmistir. Olgekten toplam 0-16 arasi puan alinmaktadir. Her-
hangi bir madde tizerindeki yiiksek puan veya toplam puanin
7 ve tizerinde olmasi bireyin daha ileri degerlendirilmesini
gerektirmektedir. Analizler yapilirken her bir maddeden
almabilecek puan ortalamasi kullanilmig olup CTO madde
puan ortalamasi 0-4 araligindadir.

COVID-19 Korkusu Ol¢egi (CKO)

CKO, Ahorsu ve arkadaslari tarafindan gelistirilmistir (28).
Tiirkceye uyarlanmasi ise Bakioglu ve arkadaglar tarafindan
yapilmustir ve Cronbach alfa katsayist 0.88 bulunmustur (29).
Bu calismanin CKO Cronbach alfa katsayist ise 0.90dir. Tek



boyuttan ve yedi maddeden olusan 5°1i likert tipi 6lgekte ters
madde yoktur. Her bir maddeye kesinlikle katilmryorum (1),
katilmiyorum (2), kararsizim (3), katiltyorum (4), tamamen
katiliyorum (5) yanitlarindan biri verilmektedir. Alinan puan
arttikca korku diizeyi de artmaktadir. Olgekten almabilecek
toplam puanlar 7 ile 35 arasmda degismektedir. Olcekten
alinan yiiksek puan yiiksek diizeyde COVID-19 korkusu
yasamak anlamina gelmektedir. Analizler yapilirken her bir
maddeden alinabilecek puan ortalamasi kullanilmis olup
CKO madde puan ortalamasi 1-5 araligmdadir.

Arastirmanin Etik Yonii

Arastirmanin  yiiriitiilebilmesi i¢in Akdeniz Universite-
si Tip Fakiiltesi Klinik Arasgtirmalar Etik Kurulundan
(09.12.2020/913) onay, Akdeniz Universitesi Hastanesi’nden
(04.06.2020) kurum izni almmustir. Ayrica tiim katilimeilarin
yazili ve sozlii bilgilendirilmis onami almmustir. Caligma Hel-
sinki Deklarasyonu ilkelerine uygun olarak yiiriitiilmiistiir.

Verilerin Analiz Edilmesi

Aragtirmanimn verileri IBM SPSS 23 ve G-power istatis-
tiksel programlari kullanilarak degerlendirilmistir. Verile-
rin dagilimi Skewnes ve Kurtosis ile degerlendirilmis ve
Skewnes (1.137 ve 0.123) ve Kurtosis (0.460 ve -0.925)
degerleri ayr1 ayri -1.5 ile +1.5 arasinda yer aldig1 i¢in nor-
mal dagildig: tespit edilmis, verilerin degerlendirilmesinde
parametrik testler kullanilmustir. Verilerin analizinde frekans,
yiizde, aritmetik ortalama, standart sapma gibi tanimlayici
istatistiklerden, bagimsiz gruplarin  karsilastirilmasinda
bagimsiz gruplarda t testi ve tek yonliit ANOVA istatistiksel
analizlerden faydalanilmistir. Gruplar arasi farkliliklari belir-
lemek amaciyla gruplar arasi varyansin esit olmast durumun-
da Bonferroni veya gruplar arasi varyansin esit olmamasi
durumunda Games-Howell post hoc testi uygulanmustir.
Bagimsiz degiskenlerin bagimli degiskenler tlizerindeki etki-
leri bagimsiz gruplarda t testi ve tek yonlii ANOVA istatis-
tigi ile CTO ve CKO icin ayr1 ayr1 yapilmistir. Bu analizle-
rin ardindan istatistiksel olarak anlamli olan her degisken
icin ¢oklu dogrusal regresyon analizi yapilmustir. Belirtilen
bagimsiz degiskenlerden model uyumunu saglayanlar giin-
lik COVID-19 diistinme siiresi, olasi COVID-19 hastasina
hizmet verme durumu ve herhangi bir psikolojik destek/psi-
kiyatrik tedavi alma durumu gibi ikiden fazla kategoriye sa-
hip degiskenler i¢in (dummy) degisken olusturularak regres-
yon analizi yapilmustir (30). Istatistiksel anlamhhk diizeyi
p<0.03, giiven aralig1 %95 olarak belirlenmistir. Ayrica CTO
ve CKO arasindaki iliski normal dagihm gésterdigi icin pear-
son kolerasyon analizi ile tespit edilmistir.

BULGULAR

Caligma 189 katilimer ile tamamlanmustir. Saglik calisan-
larmin yas ortalamast 33,7+12,2 olup, %70,4’i kadin,
%67,2’s1 lisans mezunu, %64,6’s1 evlidir. Yiizde 82’si giin-
lik ortalama bir-ii¢ saat COVID-19 enfeksiyonunu diisiin-
miis, %27, 7’sinin kendisi ve %68,8’inin yakinit COVID-19
enfeksiyonunu gecirmistir. Yiizde 85,2’si COVID-19 pan-
demisi stirecinde aktif ¢alismis, %58,7’si olast COVID-19
hastasina ve %47,6’s1 kesin COVID-19 hastasina hizmet
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vermistir. Yiizde 16,41 herhangi bir psikiyatrik rahatsizlig
oldugunu belirtirken, siklikla kaygi bozuklugu (%5,3) ve
duygu durum bozukluklari (%3,2) yasadiklarini bildirmigler-
dir. Katilimeilarin %5,3’i herhangi bir psikolojik destek/
psikiyatrik tedavi aldigim belirtirken, %18’ herhangi bir
psikolojik destek/psikiyatrik tedavi almadigini ancak ihtiyag
duydugunu belirtmistir. Yiizde 24,31 herhangi bir kronik
hastaliginin oldugunu belirtirken, siklikla diyabet (%3,7),
kalp hastalig1 (%3,2), akciger hastalig1 (%2,6), hipertansiyon
(%2,1) ve tiroid bezi hastalig1 (%1,6) yasadiklarini belirt-
mislerdir. CTO puan ortalamasi 0,57+0,67 iken CKO puan
ortalamasi 2,22+0,89’dur (Tablo I). Calismaya katilan 189
saglik calisanmim 18’inin (%9,52) CTO toplam puaninin 7
ve iizerinde oldugu dolayisiyla bu bireylerin daha ileri deger-
lendirilmesi gerektigi tespit edilmistir.

Saghk calisanlarmin sosyodemografik dzellikleri ile CTO
puan ortalamasi karsilastirildiginda kadnlarin erkeklerden,
giinliik dort-bes saat COVID-19’u diistinenlerin bir-ii¢ saat
diisiinenlerden, COVID-19 pandemisi siirecinde aktif olarak
calisanlarin aktif calismayanlardan, olast COVID-19 hastasi-
na hizmet verenlerin vermeyenlerden daha fazla COVID-19
takintisinin oldugu goriilmiistiir. Ayrica katilimcilarin her-
hangi bir psikolojik destek/psikiyatrik tedavi alma durumu
yapilan tek yonliit ANOVA testinde farklilik gosterirken grup-
lar arasi1 farkliliklar1 belirlemek amaciyla yapilan post hoc
analizde ise gruplar arasi farklilik tespit edilmemistir. Saglik
calisanlarinin  sosyodemografik 6zellikleri ile COVID-19
korkusu karsilastirildiginda ise korkularinin orta diizeyde
oldugu ve sosyodemografik 6zelliklere gore degisiklik gos-
termedigi bulunmustur (Tablo I).

Regresyon analizinde CTO toplam puanmna istatistiksel
olarak anlamli etki eden parametreler olan giinliik COVID-19
diistinme stiresi, olast COVID-19 hastasina hizmet vermemis
olma ve cinsiyet parametreleri kullanilmugtir (sirastyla
p=0,002, p=0,024, p=0,028). Giinlik COVID-19 diigiinme
siiresi dort-bes saat arah@na ¢iktiginda CTO toplam puan
0,450 kat artmaktadir. Olas1 COVID-19 hastasina hizmet
vermemis olma durumunda CTO toplam puam 0,249 kat
azalmaktadir. CTO puani erkeklerde kadinlara gore 0,230 kat
daha diistiktiir (Tablo II). Ek olarak yapilan pearson koleras-
yon analizi ile COVID-19 takintis1 ve korkusu arasinda pozi-
tif yonlii zayif iliski tespit edilmistir (r=0,268, p=0,000). Tab-
lo I’de yer alan parametrelerin higbiri CKO toplam puanimi
istatistiksel agidan anlamli bir sekilde etkileyemediginden
dolay1 CKO igin regresyon analizi yapilmanustir (p>0,05).

TARTISMA

Caligmamizin sosyodemografik verileri incelendiginde saglik
calisanlarinin %85°’1 COVID-19 pandemisi siirecinde aktif
olarak caligirken, bunlarin yaklasik %601 olast, %50’si kesin
COVID-19 hastasina hizmet vermistir. Ancak katilimcilarin
yalmzca %27’si COVID-19 gegirdigini bildirirken yakin-
larinin yaklasik %70’inin COVID-19 gegirdigini bildirmistir.
Saglik ¢aliganlarinin  yakinlarindan daha fazla COVID-
19’a maruz kalmalarina ragmen COVID-19 enfeksiyonunu
gecirme oranlarinin daha diisiik olmasi dikkat ¢ekici bir ve-
ridir. Bu oranin saglik ¢alisanlarinda daha diisiik olmasmin
sebebi saglik calisanlarinin izolasyon 6nlemleri konusunda
daha bilgili ve duyarli olmasi, izolasyon kurallarmi uygula-
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Tablo 1. Saglik ¢alisanlarinin sosyodemografik degiskenleri ile COVID-19 takintis1 ve COVID-19 korkusunun karsilastiriimasi

COVID-19 takintist

COVID-19 korkusu

n % Ort£SS tF p Ort£5S F p
Cinsiyet Kadin 133 70.4 0.63+0.70 2.0682 0.041 2.23+0.85 0.2692 0.788
Erkek 56 29.6 0.43+0.59 2.19£0.97
Egitim durumu Lise 62 32.8 0.42+0.63 2,533k 0.082 2.15£0.97 0.4970 0.609
Lisans 107 56.6 0.66+0.68 2.23+0.82
Lisansiistii 20 10.6 0.60+£0.71 2.38£0.99
Medeni durum Evli 122 64.6 0.53+0.63 -1.2392 0.218 2.24+0.93 0.4542 0.651
Bekar 67 354 0.660.74 2.18+0.81
Giinliik COVID-19 diisiinme 1-3 saat (1) 155 82.0 0.50+0.62 4.6070 0.011 2.15+0.89 2.9370 0.055
siiresi 4-5 saat (2) 24 12.7 0.90£0.75 2>1 2.55£0.73
5 saat iizeri (3) 10 5.3 0.85+0.95 2.55+1.03
Kendisinin COVID-19 gegirme Evet 51 27.0 0.51+0.68 -0.7172 0.475 2.07+0.86 -1.4642 0.145
durumu Hayir 138 73.0 0.59+0.67 2.28+0.89
Yakininin COVID-19 gegirme Evet 130 68.8 0.61+0.69 1.070= 0.286 2.28+0.90 1.367= 0.173
durumu Hayir 59 31.2 0.50£0.62 2.09+0.86
COVID-19 pandemisi siirecinde | Evet 161 85.2 0.61+0.69 22120 0.032 2.24+0.89 0.696° 0.487
aktif olarak ¢gahgma durumu Hayir 28 14.8 0.36+0.52 2.11+0.91
Olas1 COVID-19 hastasina® Evet (1) 111 58.7 0.69+0.72 4.4600 0.013 2.2420.88 1.004b 0.368
hizmet verme durumu Hayir (2) 62 328 0.39+0.54 1=2 2.13+0.95
Bilmiyorum (3) 16 8.5 0.45£0.60 2.48+0.67
Kesin COVID-19 hastasina™ Evet 90 47.6 0.64+0.65 0.7880 0.456 2.20+0.85 0.6830 0.507
hizmet verme durumu Hayir 81 42.9 0.52£0.67 2.19£0.97
Bilmiyorum 18 9.5 0.48+0.78 2.46+0.70
Herhangi bir psikiyatrik Var 31 16.4 0.64+0.65 0.6042 0.547 2.13+0.89 -0.597b 0.551
rahatsizlifimin olma durumu Yok 158 83.6 0.56=0.68 2.24=0.89
Herhangi bir psikolojik Evet, destek aliyorum | 10 5.3 0.80+0.67 3.201% 0.043 1.94+0.92 0.6540 0.521
destek/psikiyatrik tedavi alma Hayir, destek 145 76.7 0.51+0.61 2.22+0.88
durumu almiyorum ve ihtiyag
duymuyorum
Hayir, destek 34 18.0 0.80+0.86 231094
almiyorum ancak
ihtiyag duyuyorum
Herhangi bir kronik hastahfinin | Var 46 243 0.63+0.69 0.6042 0.547 2.40£0.93 1.585 0.115
olma durumu Yok 143 757 0.56+0.67 2.16+0.87
Toplam 189 100 0.57+£0.67 2.22+0.89
Ort: Ortalama, SS:Standart Sapma
4Bagimsiz gruplarda t testi, bposthoc testlerle tek yonlit ANOVA
*Olas1t COVID-19 hastasi:
* Ates, Oksiiriik, nefes darligi, bogaz agrisi, bas agrisi, kas agrilari, tat ve koku alma kayb1 veya ishal belirti ve bulgularindan en az birinin olmast,
« Klinik tablonun baska bir neden/hastalik ile agiklanamamasi
» Semptomlarin baslamasindan 6nceki 14 giin igerisinde dogrulanmig COVID-19 vakast ile yakin temas eden
**Kesin COVID-19 hastasi: Olast vaka tanimina uyan olgulardan molekiiler yontemlerle SARS-CoV-2 saptanan olgular
Tablo II. COVID-19 takintisi toplam puanina etki eden parametrelerin regresyon modeli
Standardize olmayan Standardize
Degiskenler katsayilar katsayilar
(1] SH Beta t p “95GA
(Sabit) 0.843 0.217 3.892 0.000 0.0415 1.270
Giinliik COVID-19 diisiinme siiresi
Bir-iig saat Referans
Ug saat iizeri-bes saat 0.450 0.143 0.222 3.159  0.002 0.169 0.731
Bes saat lizeri 0.277 0.213 0.092 1.301  0.195 -0.143 0.698
Olas1 COVID-19 hastasina hizmet verme durumu
Evet Referans
Hayur -0.249 0.109 -0.174 -2.277  0.024 -0.465  -0.033
Bilmiyorum -0.203 0.178 -0.084 -1.143 0255 -0.553 0.147
Herhangi bir psikolojik destek/psikiyatrik tedavi alma durumu
Evet -0.199 0.214 -0.125 -0.930 0.354 -0.621 0.223
Hayir almiyorum ve ihtiya¢ duymuyorum 0.017 0.234 0.010 0.073 0942 -0.444 0478
Hayir almiyorum ancak ihtiya¢ duyuyorum -0.199 0.214 -0.125 -0.930 0354 -0.621 0.223
Cinsiyet
Kadin Referans
Erkek -0.230 0.104 -0.156 -2.217  0.028 -0.435 -0.025
Pandemi Siiresince Aktif Olarak Calisma
Hayir Referans
Evet -0.134 0.143 -0.071 -0.939  0.349 -0.415 0.147

R2=(.143 Diizeltilmis R?=0.105 F= 3.757 p=0.000 Durbin-Watson= 2.138

3: Regresyon Katsayisi, SH: Standart Hata, GA: Giiven Aralig1
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mast ve kisisel koruyucu ekipman kullanmasi olabilir. Sos-
yodemografik faktorler icinde diger bir dikkat ¢ekici veri ise
saglik ¢alisanlarmin %18’inin herhangi bir psikolojik destek/
psikiyatrik tedavi ihtiyaci duymasma ragmen destek alma-
masidir. Saglik galisanlari i¢inde ihtiya¢ duymasina ragmen
psikolojik destek almayan bir grubun oldugunun bilinmesi
ve g¢alisma ortamlarmda bu grubun tespit edilerek gerekli
destegin verilmesi ruhsal problemlerden kaynaklanabilecek
saglik is giicli kayiplarinin oniine gegecektir. Saglikli saglik
calisanlarina sahip toplumlar olusturabilmek i¢in bu grubun
desteklenmesi 6nem arz etmektedir.

Caligmamizda saglik calisanlarmin COVID-19 takintisi
diisiik diizeyde olup, yalnizca her on katilimcidan yaklasik
olarak birinin (%9,52) takint1 agisindan daha ileri degerlendi-
rilmesi gerektigi tespit edilmistir. Literatiir incelendiginde
saglik ¢aliganlarnin benzer oranlarda COVID-19 takintisi
yasadiklart goriilmektedir (9, 10, 13, 14). Cinsiyet agisin-
dan incelendiginde ise c¢alismamizla benzer olarak kadin-
larda COVID-19 takintisinin erkeklere gore daha ytiksek ol-
dugunu gosteren galigmalar bulunmaktadir (10-12). Giinliik
COVID-19 diisiinme stiresi dort-bes saat araliginda olanlarda
CTO toplam puaninin 0,450 kat artmas1 calismamizda elde
edilen diger bir veridir ve diigiinme siiresi arttik¢a takimntinin
artmasi beklenen bir sonugtur. Calismamizda olast COVID-19
hastasina hizmet vermemis olma durumunda CTO toplam
puant 0,249 kat azalmaktadir. Caligmanin yiiriitiildiigii has-
tanede olast COVID-19 hastasi kesin COVID-19 tanismni
aldiktan sonra sadece COVID-19 hastalarnin yatiginin
yapildigr pandemi kliniklerine nakledilmistir. Bu nedenle
pandemi klinikleri disinda gorev yapan saglik caligsanlar
COVID-19’a daha az maruz kalmis ve daha az deneyim-
lemistir. Olast COVID-19 hastasina bakim veren bu grup ye-
terince deneyimli olmamasi nedeni ile takintili davranislari
daha fazla sergilemis olabilir. Literatiir incelendiginde ise
calismamizla benzer olarak COVID-19 hastasiyla temas
etmek ya da temas etme riski altinda olmak saglik calisan-
larmin COVID-19 takintisi ile iligkili bulunmustur (10, 13,
15). Calismamizda, saglik ¢alisanlarinin COVID-19 korkusu
orta seviyede (5 puan {izerinden 2,22+0,89) olmakla birlikte
benzer olarak saglik ¢alisanlarinin COVID-19 korkusunun
orta seviyede ya da biraz listiinde oldugunu gésteren ¢alisma-
lar bulunmaktadir (7, 17, 19, 22, 31). Bu ¢alismada saglik
calisanlarinin  sosyodemografik ozelliklerinin ve ¢alisma
kosullarinin COVID-19 korkusunu etkilemedigi tespit edilm-
istir. Tlgili literatiirde COVID-19 korkusunun cinsiyet, mede-
ni durum, kronik hastaliga sahip olma, COVID-19 hastasina
hizmet verme gibi gesitli faktdrlerden etkilendigini ya da et-
kilenmedigini gosteren ¢alismalar bulunmaktadir (11, 20-22,
32). Calisgmamizda COVID-19 korkusu ile sosyodemografik
veriler arasinda anlamli farklilik olmamasimnim sebebi zaten
orta seviyede olan korkunun katilimcilarmn gesitli gruplara
ayrilmasi ile benzer aralikta kalmaya devam etmesi olabilir.
Orta seviyede olan COVID-19 korkusu sosyodemografik
faktorler agisindan kategorize edildiginde orta seviyede kal-
maya devam etmis ve gruplar arasinda farklilik gézlenme-
migtir.
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Smirhliklar

Bu calismanin tek merkezli olarak yapilmigs olmasi
siirliliklarindan biridir. Ayrica, saglik calisanlarmin pan-
demi oncesi donemdeki takintt ve korku davranislari hak-
kindaki verilere sahip olmamamiz ve pandeminin dinamik
seyri boyunca takint1 ve korku davranislarinda dalgalanma-
lar yasanabilmesi diger smirliliklaridir. Ancak, bu ¢alismanin
verilerinin pandeminin en yogun oldugu donemde elde
edilmis olmast bu smirlihigin ortadan kaldirilmasini sagla-
yabilir. Ek olarak ¢aligmaya katilmaya goniillii olanlarin da-
hil edilmesi se¢im yanliligia sebep olmus olabilir.

SONUC ve ONERILER

Caligmamizda saglik calisanlarinin  COVID-19 takintist
diisik, COVID-19 korkusu orta diizeydedir. COVID-19
diisinme siiresi iic-bes saat araliginda olanlarda, olasi
COVID-19 hastasina hizmet verenlerde ve kadin saglhk
calisanlarinda COVID-19 takintis1 daha yiiksek bulunmus-
tur. Saglik calisanlarinin sosyodemografik 6zelliklerinin
COVID-19 korkusuna bir etkisi bulunmamistir. COVID-19
takintist ve korkusu arasinda pozitif yonlii zayif iligki tespit
edilmistir. COVID-19 pandemisinin en yogun yasandigi
doneme ait bu veriler gelecekte yasanabilecek pandemi-
lere 151k tutmaktadir. COVID-19 takintis1 ve korkusu saglik
calisanlarinin pandemi siirecinde yasadigi psikolojik prob-
lemleri gdstermede ©nemli parametrelerdendir. Ozellikle
COVID-19 korkusunun orta diizeyde olmasi, bu korkuyu
azaltmak i¢in miidahalelerde bulunulmasi gerektigini gos-
termektedir. COVID-19’un saglik calisanlari iizerindeki
uzun siireli etkilerini takip etmek i¢in benzer c¢aligmalarin
¢ok merkezli olarak ve pandemi siireci ve sonrast dénemde
de yapilmasi 6nerilir. Ayrica saglik ¢alisanlarinda takintt ve
korku nedenlerinin arastirildigr kalitatif ¢alismalar yapilmast
fayda saglayabilir.
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Arastirmanin  yiiriitiilebilmesi icin Akdeniz Universi-
tesi Tip Fakiiltesi Klinik arastirmalar Etik Kurulundan
(09.12.2020/913) onay, Akdeniz Universitesi Hastanesi’nden
(04.06.2020) kurum izni almmustir. Ayrica tiim katilimeilarin
yazili ve s6zlii bilgilendirilmis onami1 alinmistir.
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ABSTRACT
Objective

The prevalence of musculoskeletal problems in kitchen workers is quite high. Fac-
tors such as the high physical workload of kitchen workers, low physical activity
levels, non-ergonomic working conditions and job stress have been associated with
this high prevalence. Therefore, the aim of our study was to investigate ergonomic
risk factors, musculoskeletal system problems, and physical workload in kitchen
workers.

Material and Methods

This is a cross-sectional study conducted between November 2022 and February
2023 with 87 participants working in various dining hall, restaurant and cafe kitch-
ens. Participants were asked about their demographic information and ergonomic
risk factors. Physical workload was assessed using the Physical Workload Question-
naire and musculoskeletal problems were assessed using the Nordic Musculoskele-
tal Questionnaire.

Results

The median length of occupation was 5.00 (2.00-15.00) years and the median daily
working time was 9.00 (8.00-10.00) hours. The ergonomic risk factors that bothered
the kitchen workers the most were stress, hot working environment and closed area,
respectively. The parts of the body where kitchen workers had the most musculo-
skeletal problems, both in the last 12 months and in the last 7 days, were the low
back, upper back, neck and shoulders. When comparing the physical workload of
kitchen workers according to their occupation, there was no significant difference
between the groups (p=0.257).

Conclusion

Kitchen workers are at high risk of musculoskeletal disorders. Interventions such
as ergonomic risk assessment of the work environment, ergonomic training and rest
breaks are needed to reduce the risk of musculoskeletal problems in kitchen workers.

Key Words
Kitchen workers, Musculoskeletal problems, Physical workload,
Ergonomic risk factors
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Amag

Mutfak c¢alisanlarinda kas iskelet sistemi problemlerinin
goriilme orani olduke¢a yiiksektir. Mutfak calisanlarinin
yiiksek fiziksel is yiikii, diisiik fiziksel aktivite diizeyleri,
ergonomik olmayan calisma kosullart ve is stresi gibi
faktorler bu yiiksek prevalans ile iliskilidir. Bu nedenle,
¢alismamizin amaci mutfak ¢alisanlarinda ergonomik risk
faktorleri, kas iskelet sistemi problemleri ve fiziksel is
yiikiinii arastirmaktir.

Gerec ve Yontemler

Bu calisma, Kasim 2022 ile Subat 2023 tarihleri arasin-
da ¢esitli yemekhane, restaurant ve kafe mutfaklarinda
calisan 87 katilimer ile yiiriitiilen kesitsel bir ¢aligmadir.
Bireylerin demografik bilgileri ve ergonomik risk fak-
torleri sorgulandi. “Fiziksel Is Yiikii Anketi” ile fiziksel
is yiikleri, “Iskandinav Kas Iskelet Sistemi Anketi” ile kas
iskelet sistemi problemleri sorgulandi.

Bulgular

Ortanca meslek stiresi 5,00 (2,00-15,00) yil ve ortanca
gilinliik ¢aligma siiresi 9,00 (8,00-10,00) saatti. Mutfak
calisanlarini en ¢ok rahatsiz eden ergonomik risk fak-
torleri sirastyla stres, sicak galisma ortami ve kapali alan
olmustur. Mutfak ¢aliganlarinin hem son 12 ayda hem de
son 7 gilinde en ¢ok kas iskelet sistemi problemi yasadigi
viicut bolgeleri sirasiyla bel, sirt, boyun ve omuzdu. Mut-
fak calisanlar1 mesleklerine gore fiziksel is yiikii diizeyi
acisindan karsilastirlldiginda gruplar arasinda anlaml
fark gézlenmedi (p=0.257).

Sonuc¢

Mutfak c¢alisanlart kas-iskelet sistemi rahatsizliklar
acisindan yiiksek risk altindadir. Mutfak calisanlarinda
kas-iskelet sistemi sorunlari riskini azaltmak i¢in ¢aligma
ortaminin ergonomik risk degerlendirmesi, ergonomik
egitim ve dinlenme molalar1 gibi miidahalelere ihtiyac
vardir.

Anahtar Kelimeler
Mutfak calisanlari, Kas iskelet sistemi problemleri,
Fiziksel is yiikii, Ergonomik risk faktorleri

Goz E. and Goz A. PGRY ERPAPERETE)

INTRODUCTION

The prevalence of musculoskeletal problems (MSP) in
kitchen workers is quite high, at approximately 86 percent
(1, 2). Musculoskeletal system problems occur as a result
of staying in the same position for a long time or work-
ing intensely. These problems involve isolated or multiple
problems in muscles, tendons, joint tissue nerves, fascia
and ligaments, with or without tissue degeneration, caused
by work. They are characterised by the occurrence of con-
comitant or non-concomitant symptoms, including pain,
numbness, a feeling of heaviness and fatigue (3). A study
conducted in Taiwan reported that 84% of hotel kitchen
workers had MSP. These problems were most common in
the shoulder (58%), neck (54%), low back (53%) and hands
(46.5%) (4). A high prevalence of MSP in the shoulders
(41.1%), hands/wrists (38.2%) and low back (40.1%) was
reported in another study of catering workers (5).

The high physical workload of kitchen workers and low
levels of leisure-time physical activity increase the inci-
dence of musculoskeletal problems. However, this high
prevalence is also linked to factors such as the ergonomic
conditions of the working environment and job stress. Re-
petitive movements (such as dishwashing and food prepa-
ration), poor posture (especially neck and trunk flexion),
tasks requiring excessive force, prolonged standing, heavy
lifting and long working hours are risk factors that increase
the physical workload of kitchen workers. These ergonomic
risk factors increase the load on the muscles in one or more
parts of the body, which in the first instance leads to muscle
fatigue and in the long term to MSP (6-8). Both physical-
ly and psychologically, kitchen work is very demanding.
Workers are exposed to both time pressure and physical and
mental risk factors. Hanukkah et al. reported that high phys-
ical workload predicted the occurrence of MSP in female
kitchen workers over a 2-year period, and that the problems
caused by high physical workload were persistent (9).

There is a need for easily applicable measurement methods
for the assessment of musculoskeletal problems and phys-
ical workload. This will allow early diagnosis, treatment
and the planning of preventive health services. However,
the number of studies investigating kitchen workers' physi-
cal workload is very limited. In addition, no study has been
found that examines the ergonomic risk factors, the MSP,
and the level of physical workload of the kitchen workers
together. Therefore, the aim of our study was to investigate
ergonomic risk factors, MSP and physical workload levels
in kitchen workers.

MATERIAL and METHODS

This study was conducted between November 2022 and
February 2023 with 87 participants working in different
dining halls, restaurants, and cafe kitchens. All participants
had worked in the kitchen for at least 2 months. A data col-
lection form was used to collect descriptive information and
ergonomic risk factors from the participants. In addition,
the “Physical Workload Questionnaire (PWQ)” was used
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to assess the employees' physical workload and the “Nordic
Musculoskeletal Questionnaire (NMQ)” was used to assess
musculoskeletal problems.

Ethical Approval

This study was approved by Tarsus University Faculty
of Health Sciences Research Ethics Committee (approv-
al number:2022/15, approval date: 27/10/2022) and per-
formed in accordance with the Declaration of Helsinki prin-
ciples. All subjects willing to participate signed a written
informed consent.

Sample size

It has been reported in the literature that the prevalence of
musculoskeletal problems in kitchen workers is 86% (2).
Based on this prevalence, a minimum sample size of 80
subjects with an 80% confidence interval and 80% power
was calculated using OpenEpi, version 3. Taking into ac-
count the possibility of participants dropping out during the
study, 87 participants were included in the study.

Inclusion criteria

- Being a kitchen worker

- 18 years or older

- Consent to participate in the study

Exclusion criteria

- Not willing to participate in the study

- Having a disorder that might prevent them from under-
standing and completing the survey.

Data collection tools

Demographic information: Demographic characteris-
tics of the participants were questioned. Additionally, the
participants were asked about their regular exercise habits.
People were considered to have regular exercise habits if
they exercised for at least half an hour 3 days a week, as
recommended by the World Health Organisation.

Ergonomic risk factors: Working time, environment,
break frequency and duration, heavy lifting status (>10
kg), and psychosocial factors were questioned. The level
of stress at the workplace was questioned as mild, moder-
ate and severe according to the participant's perception of
stress.

Physical Workload Questionnaire (PWQ): It contains 19
items describing different work situations. Five items de-
scribe trunk postures (T1, T2, T3, T4, T5), three items ex-
amine arm positions (A1, A2, A3), five items ask about the
positions of the legs (L1, L2, L3, L4, L5) and six items de-
scribe weight lifting (Wul, Wu2, Wu3, Wil, Wi2, Wi3). All
items are answered on a Likert-type scale with five options
ranging from never to very often (never=0, rarely=1, some-
times=2, often=3, very often=4). The survey total score is
calculated by the formula. The formula is as follows: 0.974
x score of T2 + 1.104 x score of T3 + 0.068 x score of T4 +
0.173 x score of TS + 0.157 x score of A2 + 0.314 x score
of A3 + 0.405 x score of L3 +0.152 x score of L4 + 0.152 x

his2

score of L5 +0.549 x score of Wul + 1.098 x score of Wu2
+ 1.647 x score of Wu3 + 1.777 x score of Wil +2.416 x
score of Wi2 + 3.056 x score of Wi3. The scale has Turk-
ish validity and reliability. The internal consistency of the
Turkish version of the PWQ for all items, measured by the
Cronbach’s alpha coefficient, is excellent (alpha =0.812)
(10).

Nordic Musculoskeletal Questionnaire: The Nordic
Musculoskeletal Questionnaire includes 27 items that ex-
amine the MSP occurring in 9 parts of the body (in the last
7 days and 12 months) additionally, this questionnaire in-
vestigates the prevention from carrying out daily work be-
cause of MSP. All answers are given based on a binary 'yes/
no' answer. The scoring followed the criteria proposed in
the instrument, measuring frequencies and percentages for
affected body regions. This questionnaire was developed to
identify and characterize reports of musculoskeletal symp-
toms. Turkish validity and reliability were reported by Kah-
raman et al. The internal consistency of the Turkish version
of the NMQ, measured by the Cronbach’s alpha coefficient
(alpha=0.896), is excellent (3).

Statistical analysis

In the study, the data obtained from the data collection
instruments were analysed using the SPSS 22 package.
Compliance of variables with normal distribution was an-
alysed by visual (histogram graphs) and analytical methods
(Kolmogorov-Smirnov/Shapiro-Wilk test, skewness and
kurtosis values). Descriptive statistics of dependent and
independent variables were presented as frequency values,
normally distributed data were expressed as mean and stan-
dard deviation, and non-normally distributed data were ex-
pressed as median and interquartile range. To compare the
mean physical workload scores between participants who
received training in occupational ergonomics and those
who did not, the independent groups t-test was used. The
Kruskal-Wallis test was used to compare levels of physical
workload by occupational group and workplace. Associa-
tions between physical workload and other variables were
assessed using Spearman's rank correlation coefficients.
Correlation coefficients; 0 - 0.19 = very weak, 0.20 - 0.39
= weak, 0.40 - 0.69 = moderate, 0.70 - 0.89 = strong, 0.90
- 1.0 = very strong. A p value of <0.05 was accepted statis-
tically significant (11, 12).

RESULTS

Eighty seven kitchen workers (39 female and 48 male) par-
ticipated in the study. 44.8% of the participants were female
and 55.2% were male. The mean age of the participants was
37.38+1.78 years. The mean daily working time was 9.00
(8.00-10.00) hours and the mean weekly working time was
54.00 (48.00-63.00) hours. Other demographic characteris-
tics of the participants are shown in Table 1.
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Table 1. Demographic characteristics of the participants. In addition, the incidence rate of MSP was compared be-
n=87 tween kitchen workers with and without stress in the work
Variables Mf;“*SD environment. It was found that the incidence rate of MSP was
Gender (n.7%) = 57.7% in those with stress and 42.3% in those without stress.
Female 39 (44.8) As aresult, the incidence rate of MSP was significantly high-
Male 48 (35.2) er in the stressed workers (p = 0.011, Fisher's exact test).
Age (year) 37.38£11.78
Height (m) 1.71+0.09 The parts of the body where kitchen workers experienced
Weight (kg) 76.70+:14.60 the most MSP in both the last 12 months and the last 7 days
Body Mass Index (kg/m?) 26.11+4.64 were the low back, upper back, neck and shoulders. In ad-
"I':b““’ use (“_,%; —_— ;‘; (;g-[l]) dition, MSP was at levels that prevented individuals from
st inaiticadt = working, mainly in the low back, upper back, neck and
Occupation (n,%)
Chef 19 21.8) shoulders (Table III).
Assistant chef 13 (14.9)
Kitchen bellboy 9(10.3) Table III. Prevalence of musculoskeletal system problems in kitchen
Waiter/Waitress 28 (32.2) workers.
Dishwasher 9(10.3) Body region with | MSP within the last | MSP prevents daily | MSP within the last
Other 9(10.3) n=87 MSP 12 months activities 7 days
Workplace n (%) n (%) n (%)
Cafe 23 (26.4)
Restaurant 24 (27.6) Neck 45 (517 23 (264) 25(287)
Dining hall 34 (39.1) Shoulder 43 (49.4) 17 (19.5) 31 (35.6)
Other 6(6.9) Elbow 12 (13.8) 4(4.6) 8(9.2)
. Wristhand 31 (35.6) 9(10.3) 15(172)
The median length'of ' employment was 5.00 (2.00-1 §.00) e ey G FIEE]
years. The ergonomic risk factors that most concerned kitch- Towback T7640) BG33) %@
en workers were stress, hot working environment and closed Hip 13 (149) 9(10.3) 9(10.3)
space. However, only 30.4% of the kitchen workers had pre- Kace 29(33.3) 13 (149) 19218)
viously received training in occupational ergonomics. No sta- Ankle Py 16(184) 2053

tistically significant difference was found between the groups
when comparing the physical workload of participants who
had received training in occupational ergonomics with those
who had not (independent samples t-test, p=0.704). Charac-
teristics such as other ergonomic risk factors, occupational
injury history, stress and job satisfaction are listed in Table II.

When kitchen workers were compared in terms of physical
workload levels according to their occupation, no significant
difference was found between the groups. Similarly, there
was no statistically significant difference in physical work-
load between those working in cafes, restaurants, dining
halls and other kitchens (p>0.05). However, when the aver-

Table I1. Ergonomic risk factors. age physical workload was examined, it was found that the
n=87 workload of dishwashers, kitchen bellboys and cooks was
Risk factors Median (IQR) particularly high (Table IV).
n, %
Occupation time (year) 5.0 (2.0-15.0) . . .
Working time-daily (hour) 9.0 (8.0-10.0) Table IV. Physical workload levels according to occupation and
Working time-weekly (hour) 54.0 (48.0-63.0) workplace.
Number of breaks (hour) 2.0 (1.75-3.25)
Total duration of breaks (hour) 45.0 (30.0-60.0) Gl‘Ol.lpS Physu:al workload
Use of equipment for heavy materials (n,%)
Yes 11 (12.6) n
No 76 (87.4) Median (IQR)
Disturbing factors in the workplace (n,%) " o .
Stress 46 (52.9) Occupation (n,%) p=0.257
Noise 28 (32.2) g
Structure of the workplace 10 (11.5) Chef 18.79 (14'27 26'42)
Cold 7(8.0) Assistant chef 8.78 (3.83-20.22)
Hot 37 (42.5)
Working hours 19 (21.8) Kitchen bellboy 21.99 (11.48-30.58)
Closed area 33 (37.9) : -
Fxcossive workload 153 (14.9) Waiter/Waitress 17.93 (11.01-27.83)
Occupational injury history (n,%) . Dishwasher 18.45 (13.10-30.44)
Yes 15(17.2)
No 72 (82.8) Other 16.09 (6.00-32.33)
Ergonomic education (n,%) Workpl —0.171*
Yes 30 (34.5) GLEpIEcE Py
No 57(65.5) Cafe 12.77 (5.76-22.25)
Stress level at working (n,%)
Mild 27 (31.0) Restaurant 18.26 (10.77-26.12)
e iy Dining hall 17.72 (13.97-29.36)
Work satisfaction (n,%) Other 23.48 (10.90-33.69)
Less satisfied 15 (17.3)
Medium satisfied 35 (40.2) *Kruskal Wallis Test
Very satisfied 37 (42.5)

IOR : Interquartile Range
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When the relationship between the physical workload of the
participants and their daily and weekly working hours, the
number of breaks during work and the duration of the breaks
was examined, a weak negative correlation was found be-
tween the physical workload and the number of daily breaks
(r=-0.411, p<0.001). There was no significant correlation
between physical workload and any of the other parameters
(Table V).

Table V. Correlations between Physical workload and weekly working
hours, daily working hours, number of breaks, and duration of breaks.

Variables Physical workload
Spearman p
Rho
Weekly working hours -0.005 0.961
Daily working hours -0.042 0.704
Number of breaks -0.411 <0.001*
Duration of breaks -0.232 0.065

* Spearman's rank correlation

MSP, one of the outcome measures, was assessed using the
Nordic Musculoskeletal Questionnaire, and the prevalence of
MSP observed in individuals and in which region it occurred
was determined by scoring this scale. MSP was observed in
78 participants (89.7%), while it was not observed in 9 par-
ticipants (10.3%). When the groups with and without MSP
were compared in terms of physical workload, there was no
significant difference between the groups. However, the dis-
tribution of the number of participants in the groups was not
proportional (p=0.794, Mann Whitney U test).

According to the power analysis result calculated with the
Open Epi program after the study, the power of the study was
found to be 90.31% at a significance level of 0.05.

DISCUSSION

This study was designed to investigate ergonomic risk fac-
tors, MSP and physical workload levels in kitchen workers.
The main findings of our study are as follows: Firstly, stress,
hot and closed workplace are the most disturbing ergonom-
ic risk factors according to kitchen workers. Secondly, the
low back, upper back, neck and shoulders are the parts of
the body where MSP has been experienced most frequently
by kitchen workers in the last 12 months and the last 7 days.
Thirdly, when kitchen workers are compared by workplace
and occupation, their physical workloads are similar.

Musculoskeletal problems

Musculoskeletal problems and injuries are now the most com-
mon form of occupational disease in Europe, and the food
and drink industry ranks second in terms of the incidence of
work-related musculoskeletal disorders (13). Kitchen work-
ers sometimes have to retire due to MSP-related disability
(14). There have been studies in the literature investigating
MSP in kitchen workers. In a systematic review examining
the prevalence and risk factors for MSP among kitchen work-
ers in the food and beverage industry, the prevalence of MSP
was reported to be between 10% and 75%. However, the

Bs4

most commonly affected parts of the body have been report-
ed to be the low back, neck, shoulder, elbow, leg and foot (2).
Similarly, in a study of male kitchen workers in India, low
back pain (65.8%), shoulder pain (62.3%), finger/wrist pain
(43.9%), knee/foot pain (42.1%) and neck pain (38.6%) were
reported in the past year (5). In a study of hotel and restaurant
kitchen workers in Taiwan, 84% of the study population re-
ported MSP in the previous month. The shoulder (58%), neck
(54%) and low back (53%) regions were shown to have the
highest rates of reported MSP (3). In another study conducted
with cooks, it was reported that 85.2% of the participants had
MSP-related complaints (shoulder 63.5%, neck 59.9% and
low back 56.9%) (15). The majority of studies in the litera-
ture show that the most affected areas are the low back, neck
and shoulders. However, there are also studies that show a
high prevalence of hand, ankle and elbow involvement. Pos-
sible reasons for this could be the different individual char-
acteristics of the participants, the different cuisines in which
they work and differences in workload. In our study, similar
to the literature, the parts of the body where most MSP was
experienced in both the last 12 months and the last 7 days
were the low back, upper back, neck and shoulders. In our
study, unlike other studies in the literature, we not only inves-
tigated the prevalence of MSP, but also questioned whether
these problems affect the performance of individuals in their
daily work. The kitchen workers in the study reported that
33.3% were prevented from working due to low back prob-
lems, 26.4% due to neck problems, 20.7% due to upper back
problems and 19.5% due to shoulder problems.

Physical workload

The main factors contributing to the development of MSP
in kitchen workers are repetitive manual activities, heavy
lifting, movements requiring strength and poor posture. In
addition, long and uninterrupted working hours, prolonged
standing and walking long distances are other factors that
cause MSP (16). MSP can occur as a result of these risk fac-
tors causing excessive loads on the musculoskeletal system.
Kitchen workers face four main risk factors:

- Posture: Neck posture during cooking, excessive reaching
- Strength: Heavy lifting, carrying kitchen utensils

- Repetition: Repetitive movements such as chopping

- Duration: Long working hours, insufficient number and du-
ration of breaks, etc (2).

Considering all these factors, in this study, we investigated
the prevalence of musculoskeletal problems in kitchen work-
ers and also tried to determine the physical workload of the
kitchen workers by investigating their standing and sitting
postures, frequency of walking and frequency of lifting heavy
objects. In the literature, the number of studies investigating
the physical workload of kitchen workers is quite limited.
Therefore, the number of publications with which we could
compare the physical workload results of our study is quite
small. However, in a study by Haukka et al, which looked at
sickness absence due to musculoskeletal pain among kitchen
workers, they also asked about the physical and psychologi-
cal workload of the workers. They reported that 50.8% of the



workers had a high level of physical workload (17). As the
physical workload questionnaire used in our study is differ-
ent, physical workload is not categorised as low or high. As
the physical workload questionnaire we used gives an aver-
age, it allows us to make comparisons between groups. Thus,
we found that the physical workload of kitchen workers was
similar when we compared them by place of work or occu-
pation. However, when we looked at the average physical
workload by occupation, we found that dishwashers, kitch-
en bellboys and cooks had relatively higher workloads. The
study also found that the physical workload of kitchen work-
ers decreased as the number of breaks increased. This study,
in parallel with the studies by Chyuan, Liu, Ansari and Tomi-
ta, showed that the most common musculoskeletal problem
was in the low back (3, 15, 18, 19). It has been suggested that
the long standing hours and high physical workload of kitch-
en workers may explain the high prevalence of low back pain
(20). Another reason may be inadequate rest during the work-
day. It seems that as the number of breaks during the work-
day increases, the physical workload of workers decreases.

Risk factors

In addition to physical risk factors, individual characteristics
of the worker and psychosocial risk factors such as stress lev-
els and job satisfaction may increase the risk of developing
MSP (2, 21). Furthermore, environmental exposures other
than those related to psychosocial workload (ergonomics of
the working environment, noisy, hot, cold, uncomfortable
working environment, etc.) may also play a role for the devel-
opment and persistence of MSP (22). For all these reasons, in
our study, in addition to physical workload and MSP, we also
examined workers' stress levels, job satisfaction and general
health, and ergonomic risk factors that will affect their per-
formance in the work environment. The kitchen workers who
participated in our study complained most about work stress
(%52.9) and the temperature of the working environment
(%42.5). Alam et al. reported that the excessive heat of the
kitchen environment may increase workers' job dissatisfac-
tion in their study conducted in the university canteen (23).
In addition, Matsuzuki et al. reported in a study conducted in
hospital kitchens that reducing the temperature of the envi-
ronment and increasing ventilation reduced the work-related
stress of kitchen workers (24). Our study also supports that
one of the most important risk factors in kitchens is the ambi-
ent temperature. However, it is also reported in the literature
that changing ergonomic factors reduces physical load and
improves musculoskeletal health (25, 26).

Goz E. and Goz A. PGRY ERPAPERETE)

Limitations

It is a limitation of this study that the data of the study were
obtained from a self-reported survey, but we think that this
has an insignificant impact on the study, as surveys with suf-
ficient validity and reliability levels are preferred. Another
limitation is the presence of selection bias due to the use of a
questionnaire in this study.

CONCLUSION

Kitchen workers are at high risk of musculoskeletal disor-
ders. To reduce the risk of musculoskeletal problems in
kitchen workers, interventions such as ergonomic risk as-
sessment of the work environment, ergonomic training and
provision of rest breaks are needed. In addition, teaching
correct posture and body use during repetitive tasks and the
use of appropriate equipment are key points that can prevent
musculoskeletal problems by reducing physical workload.
Prospective studies are therefore needed to confirm the asso-
ciations shown in the current cross-sectional study.
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COVID-19 Pandemic

COVID-19 Pandemi Siirecinde Yetiskin
Bireylerin Vitamin-Mineral ve Bitkisel
Uriin Kullaniminin Degerlendirilmesi

ABSTRACT

Objective

To assess the use of vitamins, minerals and herbal products by adults during
COVID-19.

Material and Methods

The study population was 742 adults aged >18 years. An online cross-sectional study
included questions about the use of vitamin-mineral, dietary supplements, and herbal
products before and during COVID-19.

Results

The use of dietary supplements and herbal products by participants during the pan-
demic was statistically significantly higher than before the pandemic (p<0.001 for
both periods). People aged 18-50 years (39.5%) were more likely to take supple-
ments than people aged 51-64 years (8.3%) (p=0.034). Before and during the pan-
demic, women (41.6% and 48.3%, respectively) were statistically significantly more
likely to take supplements than men (30.5% and 32.8%, respectively) (p=0.008 and
p<0.001, respectively). A statistically significant difference was found between the
educational status of individuals in relation to the use of supplements before and
during COVID-19 (p=0.004 and p<0.001, respectively). People with a medically
diagnosed disease before and during COVID-19 were more likely to use supplements
(for both periods; p<0.001) and herbal products (p=0.021 and p=0.002, respectively)
than people without a chronic disease. Vitamin D was found to be the most commonly
used supplement before and during COVID-19. The most consumed dried herbs be-
fore and during the pandemic were thyme (68.0% and 71.8%, respectively) and black
pepper (63.9% and 64.4%, respectively).

Conclusion

The pandemic increased health awareness and made individuals think more about
their health. People have increasingly turned to supplements and herbal products to
support their health and immune function in these difficult times.

Key Words
Dietary supplement, Herbal products, COVID-19
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Amag

Bu aragtirmanin amaci, COVID-19 sirasinda yetiskinler
tarafindan vitamin, mineral ve bitkisel tiriin kullanimimi
degerlendirmektir.

Gerec ve Yontemler

Arastirma, >18 yas ve {lizeri 742 yetiskin tizerinde
yiriitilmistir. COVID-19 o6ncesinde ve sirasinda vita-
min-mineral, diyet takviyeleri ve bitkisel iriinlerin kul-
lanimina iligkin sorulari igeren anket formu g¢evrimigi
uygulanmstir.

Bulgular

Pandemi sirasinda katilimeilarin besin takviyeleri ve bit-
kisel iirtin kullanimi pandemi Oncesine gore istatistiksel
olarak anlamli derecede yiiksekti (her iki donem igin de
p<0,001). On sekiz-elli yas arasindaki bireyler (%39,5)
51-64 yas arasindakilere (%8,3) kiyasla daha fazla takviye
almustir (p=0,034). Pandemi 6ncesinde ve sirasinda kadin-
larin (sirastyla %41,6 ve %48,3) takviye alma olasiligi
erkeklere (sirasiyla %30,5 ve %32,8) kiyasla istatistiksel
olarak anlamli derecede daha yiiksektir (sirasiyla p=0,008
ve p<0,001). COVID-19 6ncesi ve sirasinda takviye kul-
lanim1 agisindan bireylerin egitim durumlart arasinda
istatistiksel olarak anlamli bir fark bulunmustur (sirasiyla
p=0,004 ve p<0,001). COVID-19 oncesinde ve sirasinda
hekim tarafindan tan1 konulmus hastalig olan kisilerin takvi-
ye (her iki donem ig¢in; p<0,001) ve bitkisel {iriin (sirastyla
p=0,021 ve p=0,002) kullanma olasilig1, kronik bir hastalig1
olmayan kisilere gore daha yiiksektir. COVID-19 6nc-
esinde ve sirasinda en sik kullanilan takviyenin D vita-
mini oldugu goriilmiistiir. Pandemi dncesinde ve sirasinda
en ¢ok tiiketilen kuru bitkiler kekik (sirasiyla %68,0 ve
%71,8) ve karabiber (sirasiyla %63,9 ve %64,4) olmustur.

Sonuc¢

Pandemi, saglik bilincini artirmig ve bireylerin sagliklart
hakkinda daha fazla diisiinmelerini saglamustir. Insanlar bu
zor zamanlarda sagliklarint ve bagisiklik fonksiyonlarini
desteklemek i¢in besin takviyelerine ve bitkisel iiriinlere
giderek daha fazla yonelmistir.

Anahtar Kelimeler
Besin takviyesi, Bitkisel iiriin, COVID-19

Biss

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a global pan-
demic caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) (1). The first COVID-19
case was detected in Tiirkiye on March 11, 2020, and in
the following period, the number of cases increased in Tiir-
kiye as in the world (2). COVID-19 affects the immune
system by producing a systemic inflammatory response or
cytokine release syndrome. Lack of immunity to this virus
increases the damaging impact of the disease (3, 4). It is
currently known that there are no medicines that can de-
finitively prevent or treat COVID-19 (4). Having a strong
immune system is of great importance in protecting against
viral infections such as COVID-19 or recovering from
mild infections (5, 6).

The rapid spread of the COVID-19 pandemic has raised
many concerns around the world and increased demand
for alternative options, such as the use of vitamin-miner-
al and herbal products to boost immunity, prevent disease
transmission, or mitigate the course of the disease (4, 7).
In many countries, the sale of vitamin and mineral supple-
ments increased during COVID-19 (7, 8). It was reported
that 29.7% of adults in Tiirkiye use nutritional supplements,
the most common being vitamin D (51.6%), multivitamins
(31.0%) and vitamin C (27.0%) (9). About one-third of
Egyptian adults have been shown to use vitamin C, im-
mune-boosting drinks, honey and garlic to strengthen the
body's immunity during the pandemic (10). Historically,
herbal products have been used to boost the immune system
and are still widely used today, often without the need for
a prescription (11). In Saudi Arabia, 22.1% of adults were
found to have used herbal products or dietary supplements
to prevent illness during the pandemic (12). However, de-
spite scientific evidence on the immune-boosting, anti-in-
flammatory, antioxidant and antiviral properties of various
bioactive compounds, there are no recommendations for
the use of nutritional supplements in the guidelines for the
treatment of COVID-19 (13, 14). It has also been reported
that unconscious use of nutritional supplements increased
during this period (15). Although nutritional supplements
contribute to the protection and promotion of health, their
unconscious use can bring more harm than good to indi-
viduals. Vitamins A, D, E and K stored in the body cannot
be excreted from the body when consumed in excess. An
increase in these vitamins can lead to death by having a
toxic effect. In addition, herbal products may interact with
some medications and negatively affect health (15).

Assessing nutritional supplement use during the pandemic
and understanding the associated factors can help design
interventions aimed at motivating individuals towards
healthy use of supplements and medicinal plants during
the pandemic (10). Therefore, the aim of this study was
to evaluate the vitamin-mineral and herbal product use of
adult individuals during COVID-19.



MATERIAL and METHODS

Design and participants

This self-selection online cross-sectional study was con-
ducted in Tirkiye among individuals aged 18-64 years.
The following criteria were used to determine eligibility:
(1) use of social media platforms, (2) residence in Tiirkiye,

Kaner G. et al. PNGBYERPIARIT))

and (3) 18 years or older. Participants who did not com-
plete the survey were excluded from the study. To avoid
duplicate submissions, participants were asked to provide
their email addresses. Figure 1 shows the flowchart of the
study.

Self-reported, self-selection, online cross-sectional study

S

Enrollment social networks
January 2021-May 2021

Adults participated in the study at the beginning (18-65 years)
n=976

Excluded (n=234)
- Not meeting inclusion criteria (n=17)
- Did not complete the questionnaire (n=17)
- Living abroad (n=10}
- Other reasons (n=190)

|

Adults completed the questionnaire at the end of the study (18-65 years)

n="742

Selected population
n= 565 female
n =177 male

S

Questionnaire

#  General U ¢ herbal » Knowledge,
P se (i} erpa. =

N characteristics » Use of vitamin-mineral e attitudes and

Age . procus behavi lated to
S  Gender and other dietary and during A wurs .m
T supplements before and COVID-19 Vilgmin sl g
¥ Educational level during COVID-19 :umiem:-,ms d] and
# Region of residence hul:f | produc
¥ Chronic discase e "

Figure 1. Study flow chart

Data Collection

Between January 2021 and May 2021, self-reported data
was collected using the web survey software Google Forms.
A snowball sampling method was used for this study. So-
cial media platforms such as Facebook, WhatsApp, and In-
stagram were used to find respondents. Invitations to par-
ticipate in the study were routinely sent out on Facebook
and Instagram at different times of the day and on different
days of the week. Respondents were also asked to forward
the survey invitation to others. After feedback from the first
10 responses, the questionnaire was adjusted as needed.
The online questionnaire used for this study consisted of
four sections. The first section of the questionnaire in-

cluded questions on general characteristics such as gen-
der (male and female), age, marital status (married and
single), education level (primary, secondary, high school,
university, master’s or doctorate), geographical region of
residence (Black Sea, Marmara, Aegean, Mediterranean,
Southeastern Anatolia, Central Anatolia, Eastern Anatolia)
and presence of chronic disease (yes or no). The second
and third sections included the use of vitamin-mineral,
other dietary supplements, and herbal products before and
during COVID-19. The last section included knowledge,
attitudes, and behaviors related to vitamin-mineral and oth-
er dietary supplements and herbal products.
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Statistical Analysis of Data

Statistical analyses were performed using the SPSS (Sta-
tistical Package for Social Sciences) Windows 20.0 (SPSS
Inc., Chicago, IL, USA) package program. Categorical
data were presented as frequencies (n) and percentages
(%). Significant differences between nominal variables
were evaluated with a chi-square test. If the expected count
of observations in any of the cells in the chi-square table
is below 5, Fisher's exact chi-square test is applied. To de-
termine differences in dichotomous dependent variables
between two dependent groups, the McNemar test was
used. Statistical significance was accepted as p<0.05 for
all analyses.

RESULTS

The general characteristics of the subjects participating in
the study are shown in Table I. A total of 742 subjects (M:
23.9%; W: 76.1%) with a mean age of 24.75+7.56 years
participated in the study. Almost all subjects (98.4%) were
between 18 and 50 years old, and almost half of them
(47.7%) had a secondary or high school degree. More than
a third (37.5%) of the participants lived in the Aegean re-
gion. A quarter of the individuals (25.2%) had a chronic
illness diagnosed by a doctor.

Table I. Distribution of the general characteristics of participants (n=742)

Variables n %Yo
Age group (year)

18-50 730 98.4

51-64 12 1.6
Gender

Men 177 239

Women 565 76.1
Marital status

Single 612 82.5

Married 130 17.5
Education status

Primary school and before 44 5.9

Secondary/high school 354 477

University/master’s/doctoral 344 46.4
Geographical region of residence

Black Sea 72 9.7

Marmara 126 17.0

Aegean 278 375

Mediterranean 97 13.1

Southeast Anatolia 56 7.5

Central Anatolia 69 93

Eastern Anatolia 44 5.9
Presence of a chronic disease

Yes 187 252

No 555 74.8

Figure 2 shows the use of vitamin-mineral and other di-
etary supplements and herbal products before and during
COVID-19. While 38.9% (n=289) of study participants
used dietary supplements before COVID-19, this propor-
tion increased to 44.6% (n=331) during the pandemic. It
was found that 45.1% (n=335) of individuals used herbal

[ TN

products before the pandemic and 49.5% (n=367) during
the pandemic. The use of dietary supplements and herb-
al products by participants during the pandemic was sta-
tistically significantly higher than before the pandemic
(p<0.001 for both periods).

Use of vitamin-mineral and other dietary suppleinents and
herbal products before and durmg COVID-19

40
30
20
10

0

Before COVID-19 During COVID-19

mVitamin-mineral and ather dietary supplements B Herbal products

Figure 2. Use of vitamin-mineral and other dietary supplements and
herbal products before and during COVID-19 (%) (Mc Nemar, *p<0.001)

The use of vitamin-mineral and other dietary supplements
and herbal products before and during COVID-19 accord-
ing to the general characteristics of the individuals is shown
in Table II. Before the pandemic, people aged 18-50 years
(39.5%) were more likely to take supplements than people
aged 51-64 years (8.3%) (p=0.034). Before and during the
pandemic, women (41.6% and 48.3%, respectively) were
statistically significantly more likely to take dietary supple-
ments than men (30.5% and 32.8%, respectively) (p=0.008
and p<0.001, respectively).

A statistically significant difference was found between the
educational status of individuals in relation to the use of di-
etary supplements before and during COVID-19 (p=0.004
and p<0.001, respectively). The rate of supplement use be-
fore and during the pandemic was higher among people
with a university degree (44.5% and 54.4%, respectively)
than among people with a secondary/high school degree
(32.8% and 35.9%, respectively).

A statistically significant difference was found between the
use of dietary supplements depending on the geograph-
ical regions in which the participants lived (p=0.040 and
p=0.012 respectively). The rate of supplement use before
the pandemic is significantly higher among residents of
the Marmara region (49.2%) than among residents of the
Black Sea region (27.8%). In addition, the use of dietary
supplements during the pandemic is higher among Marma-
ra residents (54.0%) than among Black Sea (31.9%) and
Southeastern Anatolia (28.6%) residents.

It was found that women (48.8% and 53.3%, respectively)
used more herbal products before and during the pandemic
than men (p<0.001). The use of herbal products before and
during the pandemic was higher among those who had a
university/master’s/doctoral degree than among the other
groups (p=0.001 and p=0.030, respectively). A statistical-
ly significant difference was also found between the use
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Table II. Use of vitamin-mineral and other dietary supplements and herbal products before and during COVID-19 by general characteristics of partic-

ipants (n=742)

Use of vitamin-mineral and other dietary Use of herbal products
Variables Before COVID-19 During COVID-19 Before COVID-19 During COVID-19
Yes Ne Yes No Yes Ne Yes No
(n:289) (n:453) (n:331) (n:411) (n:335) (n:407) (n:367) (n:375)
n (%) n (%) P n (%) n (%) P n (%) n (%) P n (%) n (%) P
Age classification (year)
18-50 288 (39.5)  442(60.5) - 329(45.1)  401(54.9) 0.050 332(45.5)  398(54.5) . 363 (49.7) 367 (50.3) 0260
51-64 1(8.3) 11(91.7) 2(16.7) 10 (83.3) 3(25.0) 9(75.0) 4(33.3) 8 (66.7)
‘Gender
Male 54(30.5) 123 (69.5) 58 (32.8) 119(67.2) 59(33.3) 118 (66.7) 66 (37.3) 111 (62.7)
Female 235(41.6)  330(584) 0.008* 273 (48.3)  292(5L.7) SO 276 (48.8)  289(51.2) e 301 (53.3) 264 (46.7) B
Marital status
Married 55(42.3) 75(57.7) 66 (50.8) 64 (49.2) 66 (50.8) 64 (49.2) 73 (56.2) 57 (43.8)
. 0.387 0.120 0.156 0.093
Single 234 (38.2)  378(61.8) 265(43.3)  347(56.7) 269 (44.0) 343 (56.0) 294 (48.0) 318 (52.0)
Education status
Primary school and before 20 (45.5) 24 (54.5) 17 (38.6) 27(61.4) 13 (29.5) 31(70.5) 17 (38.6) 27 (61.4)
Secondary-high school 116 (32.8)  238(67.2)  googr  127(359)  227(641) g gop+ 144(40.7)  210(593)  ggopr  163(460)  191(54.0) 0.030%
University/master’s/doctoral 153 (44.5)  191(55.5) 187 (54.4) 157 (45.6) 178 (51.7) 166 (48.3) 187 (54.4) 157 (45.6)
‘Geographical region of residence
Black Sea 20(27.8) 52(722) 23(31.9) 49 (68.1) 24(333) 48 (66.7) 25(34.7) 47 (65.3)
Marmara 62 (49.2) 64 (50.8) 68 (54.0) 58 (46.0) 69 (54.8) 57(452) 72(57.1) 54 (42.9)
Aegean 107(38.5)  171(61.5) 130 (46.8)  148(53.2) 129 (46.4) 149 (53.6) 145 (52.2) 133 (47.8)
Mediterranean 41 (42.3) 56 (57.7) 0.040% 44 (45.4) 53 (54.6) 0.012% 45 (46.4) 52(53.6) 0.067 49 (50.5) 48 (49.5) 0.017%
Southeast Anatolia 16 (28.6) 40(71.4) 16 (28.6) 40 (71.4) 20(35.7) 36 (64.3) 20(35.7) 36 (64.3)
Central Anatolia 24(34.8) 45(65.2) 33 (47.8) 36(52.2) 31(44.9) 38(55.1) 37(53.6) 32(46.4)
Eastern Anatolia 19(43.2) 25 (56.8) 17 (38.6) 27(61.4) 17 (38.6) 27(61.4) 19(43.2) 25 (56.8)
Presence of chronic disease
Yes 104 (55.6) 83 (44.4) 5.001% 116 (62.0) 71 (38.0) 001" 98 (52.4) 89 (47.6) - 111 (59.4) 76 (40.6) 0.002*
No 185(33.3)  370(66.7) 215(38.7)  340(61.3) 237(42.7)  318(57.3) 256 (46.1) 299 (53.9)
*p<0.05 2Chi-Square Test  PFischer's Exact Test Line percentage was used

of herbal products depending on the geographical regions
during the pandemic (p=0.017). The use of herbal prod-
ucts during the pandemic is significantly higher among the
inhabitants of the Marmara region (57.1%) than among
the inhabitants of the Black Sea region (34.7%). It was
observed that people with a medically diagnosed disease
before and during COVID-19 were more likely to use di-
etary supplements (for both periods; p<0.001) and herbal
products (p=0.021 and p=0.002, respectively) than people

without a chronic disease.

Figure 3. Vitamin-mineral and other dietary sup-
plements used by participants before and during
COVID-19 (%) (Multiple responses were al-
lowed for this question)

§Before COVID-19: L-arginine, curcumin;
During COVID-19: Quercetin, L-arginine, krill
oil, alpha lipoic acid, beta-glucan, curcumin

The vitamin-mineral and other supplements taken by the
participants before and during the COVID-19 are shown
in Figure 3. Vitamin D was found to be the most com-
monly used supplement before and during the pandemic.
Approximately half (48.4%) of participants taking supple-
ments before COVID-19 used vitamin D, and this rate in-
creased to 63.7% during the pandemic. Vitamin C (40.5%
and 48.9%, respectively) and multivitamin-mineral sup-
plements (33.2% and 33.2%, respectively) were the most
commonly used supplements in both periods.

Vitamin-mineral and other dietary supplements used before and during
COVID-19
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Table I1I shows the herbal products used by the participants were in the top three before the pandemic, while walnuts
before and during COVID-19. It was found that the most (77.5%), garlic (77.2%) and carrots (76.1%) were the most

consumed dried herbs before and during the pandemic were commonly consumed fresh herbs during the pandemic. Par-
thyme (68.0% and 71.8%, respectively) and black pepper ticipants reported that they mainly consumed lime (75.1%
(63.9% and 64.4%, respectively). and 77.8%, respectively) and green tea (67.7% and 68.5%,

Walnuts (76.0%), parsley (75.4%), and carrots (72.6%) respectively) as herbal tea during both periods.

Table III. Herbal products used by participants before and during COVID-19

Before COVID-19 During COVID-19
Variables n %) YTA)
Dry herbs™ (n=316) (n=348)
Thyme 215 (68.0) 250 (71.8)
Black Pepper 202 (63.9) 224 (64.4)
Cinnamon 194 (61.4) 209 (60.1)
Red pepper 174(55.1) 217 (62.4)
Ginger 166 (52.5) 204 (58.6)
Sumac 147 (46.5) 172 (49.4)
Cumin 144 (45.6) 158 (45.4)
Black cumin 133 (42.1) 171 (49.1)
Goat horn 63 (19.9) 76 (21.8)
Turmeric 8(2.5) 163 (46.8)
Mint 6(1.9) 4(1.1)
Linden 4(1.3) 1(0.3)
Basil 3(0.9) 3009
Cantaron, 3(09) 1(0.3)
Sage 2(0.6) 2(0.6)
Olive leaf - 2(0.6)
Other 2 (0.6) T2.0m
Fresh herbsT (n=315) (n=360)
Walnut 247 (76.0) 279 (71.5)
Parsley 245 (75.4) 269 (74.T)
Carrot 236(72.6) 274 (76.1)
Olive 229(70.5) 242 (67.2)
Garlic 228(70.2) 278(77.2)
MNar 195 (60.0) 232 (64.4)
Onion 6(1.8) 6(1.7)
Dill 3(0.9) 3(0.8)
Cress 2(0.6) 4(11)
Roka 2(0.6) 3(0.8)
Fresh Onion - 3(0.8)
Citrus fruits (lemon. orange. tangerine etc.) 2 (0.6) 4(1.1)
Cabbage - 2(0.6)
Ginger 1(0.3) 2(0.6)
Other 4(1.2ym 9 (2.5
Herbal teas™ (n=325) (n=356)
Linden 244 (75.1) 277(77.8)
Green tea 220(67.7) 244 (68.5)
Rosehip 128 (39.4) 144 (40.4)
Fennel 80 (24.6) 98 (27.5)
Echinacea 26 (8.0) 40(11.2)
Daisy 15 (4.6) 14 (3.9)
Sage 14.(4.3) 18(5.1)
Son grass 8(2.5) 10 (2.8)
Thyme 5(1.5) 9(2.5)
Melisa 5(1.5) 720
Turmeric 3(0.9) 1(0.3)
Cherry stalk 3(0.9) 4(1.1)
Jasmine 2(0.6) 1(0.3)
Ginger 2(0.6) 1(0.3)
Rosemary 2(0.6) 2(0.6)
Fruit teas 2(0.6) 2(0.6)
Cantaron 1(0.3) 2(0.6)
Hibiscus 1(0.3) 3(0.8)
Olive leaf 1(0.3) 5(1.4)
Mint lemon 1(0.3) 2(0.6)
Other 8 (2.5)mmr 9 (2.5)1r1m

FtMultiple responses were allowed for this question.  Dried peppers and tomatoes, 1 Jasmine, chamomile,
caramiirver extract, clove, hibiscus, elderflower, thistle, {1 Turmeric, celery, pumpkin, and fruits containing
vitamins, 7111 Turmeric, sugar beet, mint, celery, thyme, pumpkin, radish, celery stalk, lettuce, 71111 Cloves,
cinnamon, mint, marjoram, winter tea, ginkgo biloba, white tea, 1111ffCloves, lemon with honey, za'atar,
cinnamon, mint, marjoram, thistle, white tea, winter tea.
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The participants’ knowledge, attitudes, and behaviors 64.4% to "product content" when choosing dietary supple-
regarding dietary supplements and herbal products are ments. When participants' attitudes and behaviors regard-
shown in Table IV. 43.4% of participants sought informa- ing herbal products were examined, it was found that about
tion about dietary supplements from doctors, and almost half of the individuals (52.8%) purchased herbal products
half (45.8%) stated that they were influenced by adver- from herbalists/spice stores, and 78.4% did not share the
tising when choosing dietary supplements. It was found herbal product they used with their doctor.

that 77.0% of people pay attention to "product safety" and

Table IV. Participant’s knowledge, attitudes, and behaviors about vitamin-mineral and other dietary supplements and herbal products

Variables n Yo
Sources of information on vitamin-mineral and other nutritional supplements™ (n=645)
Friend recommendation 12 1.9
Dietitian recommendation 40 6.2
On the advice of my doctor 280 434
Pharmacist recommendation 11 9.3
By researching myself 149 23.1
Books [ 0.9
Internet BT 13.5
Television 15 23
Influence of advertising on preferences for vitamin-mineral and other dietary supplements (n=742)
Yes 143 19.3
No 340 45.8
Sometimes 259 34.9
Criteria influencing preferences in the choice of vitamin-mineral and other dietary supplements® (n=739)
Product content 476 6d.4
Brand recognition 246 333
Reliable 569 77.0
Price 156 21.1
Doctor's advice 9 1.2
Friend's advice 3 0.4
Other 2 0.3
The belief that vitamin-mineral and other supplements are protective during COVID-19 (n=742)
Yes 30l 40.6
No 102 13.9
Sometimes 230 3.0
No opinion 109 14.7
Places where herbal products are offered™ (n=362)
From friends 19 52
Marketers 13 36
Girocery stores 8o 238
Online 12 33
Pharmacies 47 13.0
Herbalists and spice shops 191 528
Research on the herbal preducts used in COVID-19 (n=364)
Yes 247 67.9
No 117 321
Tell the doctor about the herbal product used during COVID-19 (n=366)
Yes 74 21.6
No 287 T84
Think that using herbal products during COVID-1% is more beneficial (n=742)
Yes 286 385
No 125 16.8
Sometimes 210 283
No opinion 121 16.3
The idea that herbs and herbal products can interact with the medication used (n=742)
Yes 393 530
No 111 15.0
No opinion 238 32.1
The idea that herbs and herbal products could be harmful
Yes, maybe 448 63.1
No, plants can do no harm 127 17.1
No opinion 147 19.8

TMultiple responses were allowed for this question

193



VNGV CRPIPERRIPN Kaner G. et al.

DISCUSSION

The results of this study, which was conducted to assess
the use of vitamin, mineral, and herbal products by adults
during the COVID-19 pandemic, showed that the use of
dietary supplements and herbal products increased signifi-
cantly during the pandemic compared to the pre-pandem-
ic period. Various factors such as gender, education level,
geographical region, and presence of chronic diseases were
associated with differences in the use of these products.
Over the last 20 years, the use of dietary supplements has
increased in many countries. Awareness of the importance
of health and the need to protect health has increased with
the emergence of the COVID-19 pandemic. Dietary sup-
plements with specific health benefits and/or the potential
to regulate body systems have attracted more attention
from consumers. The use of dietary supplements and herb-
al products as an alternative to treat the disease and boost
the immune system for prevention has increased due to the
public health crisis triggered by the COVID-19 pandemic
and fears about COVID-19 vaccines (16). Consumers use
dietary supplements for a variety of reasons, depending on
their age, gender, physical activity or state of health (17).
The most frequently cited reasons for taking dietary supple-
ments and natural herbal products are to boost the immune
system, increase energy and stamina, and maintain health
(18, 19).

According to data from the Tirkiye Nutrition and
Health Survey (TNHS) 2019, the rate of supplement use
among adults was 9.7%, while in a study conducted after
COVID-19, the rate of supplement use among individuals
was 36.1% (20, 21). In a study of university students, the
use of dietary supplements has almost doubled compared
to before the pandemic (15). Similarly, our study found that
participants used significantly more dietary supplements
and herbal products during the pandemic than before the
pandemic. The increase in the use of dietary supplements
and herbal products compared to before the pandemic may
be due to the lack of a definitive treatment for the disease
and the need for alternative ways to boost immunity and
overall health, increased health awareness, and the potential
for these products to boost the immune system.

The prevalence of supplement use tends to be higher in
women than in men (22). One study reported that women
used dietary supplements more frequently than men (19).
According to the Centers for Disease Control and Preven-
tion (CDC) report, 63.8% of women and 50.8% of men
used dietary supplements between 2017 and 2018 (23).
The use of herbal supplements during the pandemic was
reported mainly by women, according to data from a study
by Arora et al. (18). In our study, women were found to
use supplements more frequently than men both before and
during the pandemic. This could be because women have
special nutritional needs due to life stages such as menstru-
ation, pregnancy and menopause, and are therefore more
health conscious than men.

This study found that the use of vitamins, minerals and
herbal products varies by demographic group. When partic-

o4

ipants were assessed according to their level of education,
it was found that those with a university degree or higher
took more supplements before and during the pandemic.
One study showed that there was a positive correlation be-
tween education level and supplement intake, with higher
education levels being associated with higher intake (24).
Another study also found that the use of dietary supple-
ments increases with education (4). It is hypothesized that
this result is due to higher health awareness as participants'
education level increases and better access to supplements
as purchasing power increases.

Our study also found geographical differences in the use of
dietary supplements and herbal products. It was found that
participants living in the Marmara region used more sup-
plements and herbal products than those in other regions.
This could be due to the different access to these products
for people in different regions or different health awareness
in different regions.

A better diet can prevent chronic diseases, which are re-
sponsible for most deaths in the world. Nowadays, vitamins
and minerals are increasingly used to prevent diseases and
alleviate their consequences. The use of vitamins and min-
eral supplements is particularly common for chronic diseas-
es, as vitamins and minerals have vital functions in the body
(25). When our study analysed the intake of dietary supple-
ments by participants depending on their chronic disease, it
showed that participants with chronic diseases took more
dietary supplements during the pandemic. Studies have re-
ported that the use of vitamin and mineral supplements is
more common in patients with chronic diseases (26, 27).

A study examining the use of dietary supplements during
the COVID-19 pandemic found that interest in immune-re-
lated substances, supplements such as vitamins C and D,
zinc, omega-3, garlic, ginger or turmeric has increased
worldwide (7). A cross-sectional study in Tirkiye found
that lemon, garlic, ginger and thyme were the most com-
monly used herbal products during the COVID-19 pandem-
ic (28). In our study, the most commonly used dietary sup-
plements during the pandemic were vitamin D, vitamin C
and multivitamin/mineral supplements, which is consistent
with the results of other studies (9, 18, 29).

A study in Tirkiye found that people who do not take vi-
tamin C and D become ill more quickly and believe that
dietary supplements destroy the virus (30). Vitamin D is
known to regulate the immune system. It can protect against
COVID-19 by stimulating acquired and innate immunity
and suppressing the cytokine storm (31). Observational
studies have shown that patients with vitamin D deficiency
are more susceptible to severe COVID-19 infections, and
there is a significant correlation between vitamin D levels
and the clinical severity of COVID-19 (32, 33).

Vitamin C is often used to treat respiratory tract infections
(34). Vitamin C is known for its antioxidant properties and
for supporting a healthy immune system. It has been report-
ed that the body's need for vitamin C increases during an
infection and that a lack of vitamin C increases the severity



of the infection (35). While in healthy people a vitamin C
intake of 0.1 g/kg/day is sufficient to maintain plasma vita-
min C levels within normal limits, it has been reported that
higher doses of vitamin C (1-4 g/kg/day) are required to
maintain these levels in critically ill patients (36). However,
there is still no evidence that high-dose vitamin C supple-
mentation is safe and effective for COVID-19 patients (37).

During the COVID-19 pandemic, the use of herbal products
which are believed to boost immunity has increased (38).
In both clinical and traditional practice, herbal products are
used for COVID-19-like respiratory diseases. Traditionally,
preference is given to plants that grow in the geographical
area where one lives (39). In one study, ginger and garlic
were the most commonly used herbal products, while in
another study, ginger, onion and garlic were the most com-
monly consumed herbal products during the pandemic, and
green tea was the most commonly consumed herbal tea (40,
41). In our study, the use of herbal products such as thyme
and black pepper increased during the pandemic. Partici-
pants also reported that they consumed more fresh herbs
such as walnuts, garlic and carrots, and that linden and
green tea were the most commonly consumed herbal teas in
both periods. These herbal products are traditionally used to
treat colds (42). This change in consumption habits can be
attributed to the perceived health benefits of these products
in the fight against the pandemic.

The sources of information used before using dietary sup-
plements and herbal products are another important topic.
The most popular sources of information about supplements
and herbal products before COVID-19 were television, the
internet, social media and friends (43). Similarly, Alyami
et al. reported that the most popular sources of information
during the pandemic were social media and the internet, fol-
lowed by friends and relatives (12). During the pandemic,
consumers around the world have increased their consump-
tion of dietary supplements due to information on various
social media platforms and advertisements supporting the
role of dietary supplements in the fight against COVID-19
(13). In our study, 43.4% of the participants received infor-
mation about dietary supplements from doctors and almost
half of them (45.8%) stated that they were influenced by
advertising when choosing dietary supplements.

Although dietary supplements are widely available over
the counter, for safety and quality reasons they should be
purchased from a licensed pharmacy under the guidance of
a physician. When the attitudes and behaviors of the par-
ticipants in our study toward herbal products were exam-
ined, it was found that about half of the individuals (52.8%)
purchased herbal products from herbalists/spice stores and
78.4% of them did not tell their doctor about the herbal
product they used. However, 77.0% of respondents paid at-
tention to "product safety" and 64.4% to "product content"
when selecting these products. Interaction between patients
and doctors may have been limited by the imposition of
mandatory quarantine and curfews during the pandemic,
as well as the reluctance of many people to enter hospitals

Kaner G. et al. NGBV ERPIPEREIP))

due to the high risk of COVID-19 transmission. However,
dietary supplements and herbal products are widely rec-
ognised as safe, so patients may not feel the need to disclose
their intake to doctors.

CONCLUSION

The pandemic has heightened health awareness and made
individuals think more about their health. People have in-
creasingly turned to supplements and herbal products to
support their health and immune function in these difficult
times. Although supplements and herbal products are be-
ing used to support nutrition or boost immunity, individuals
are experiencing adverse health effects from incomplete or
incorrect information about supplements, easy accessibil-
ity and unknowing use of supplements. It is important to
remember that interactions of supplements and herbal prod-
ucts with certain nutrients and medicines should be consid-
ered and that their use should be monitored by healthcare
professionals. For these reasons, it is important for indi-
viduals to eat a healthy and natural diet, use supplements
when needed under the supervision of professionals such
as a doctor or nutritionist, and be aware of their effects on
health. The use of herbal products and supplements should
be evidence-based to ensure patient safety. It is anticipated
that studies to raise public awareness of the conditions of
use, indications and adverse effects of dietary supplements
will be beneficial.
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oz
Amacg

Bu caligsma, Saglik Hizmetleri Meslek Yiiksekokulunda 6grenim goren 6grencile-
rin saglik okuryazarligir durumlarmi ve saglikli yasam tarzi davraniglarini incelemek
amactyla yapilmistir.

Gere¢ ve Yontemler

Bu kesitsel ve iliskisel anket ¢aligmasina bir devlet tiniversitesinin Saglik Hizmetleri
Meslek Yiiksekokul’unda aktif 6grenim goren 18 yas ve {izeri 1670 6grenci iginden
orneklem ile belirlenen 427 6grenci katilmistir. Veri toplama araci olarak demografik
verileri inceleyen tamitict bilgi formu, Saglik Okuryazarligi Olgegi (SOYO) ve Saglikl
Yasam Bigimi Davranislart Olgegi-Il (SYBDO II) kullamlmustir. Degiskenlerin
dagilimimi normalligi Skewness-Kurtosis testiyle incelenip varyanslarin homojenligi
Levene testiyle degerlendirilmistir. Verilerin istatistiksel analizinde; sayi, yiizde, tek
yonlii varyans analizi (ANOVA), t testi ve Pearson Korelasyon analizi kullanilmastir.

Bulgular

Arastirmamiza dahil olan 6grencilerin Saglik Okur Yazarligi Olgegi (SOYO) toplam
puan ortalamasinin ve tiim alt faktdrlerinin puan ortalamalarinin yiiksek seviyelerde
(strastyla 10,09+14,94, 20,1943,50, 28,92 + 4,61, 32,82 + 5,55 ve 20,16 + 3,53) bu-
lunmustur. Ayrica Saglikli Yasam Bigimi Davranislart Olgegi-II (SYBDO-II) toplam
puaninin (120,53+23,54) ve alt faktdrlerden beslenme (19,45+4,11), saglik sorumlu-
Iugu (19,24+4,68), fiziksel aktivite (16,89+5,17) ve stres yonetimi (18,18+4,39) puan
ortalamalarinin diisiik diizeyde oldugu goriilmiistiir. Kisileraras iligkiler (22,96+4,83)
ve manevi geligim (23,81+5,69) puan ortalamalarinin ise orta diizeyde oldugu belir-
lenmistir. Ogrencilerin Saglik Okur Yazarlig1 Olgegi toplam puan ve tiim alt faktorler
puani ile Saglikli Yasam Bicimi Davramslar1 Olgegi-1I toplam puan ve tiim alt faktor
puanlar arasinda pozitif yonde anlamli bir iligski oldugu belirlenmistir.

Sonuc¢
Saglik okuryazarligi diizeyi yiiksek ya da yeterli seviye de olan &grencilerin daha
olumlu saglikli yasam bi¢imi davranislari sergiledikleri belirlenmistir.

Anahtar Kelimeler
Saghk okuryazarlik durumu, Ogrenciler, Saglikli yasam
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ABSTRACT

Objective

This study was conducted descriptively and cross-sec-
tionally to evaluate the health literacy status and healthy
lifestyle behaviors of students studying at the Vocational
School of Health Services.

Material and Methods

427 students, determined by sampling among 1670 stu-
dents aged 18 and over, who were actively studying at the
Vocational School of Health Services of a state university,
participated in this cross-sectional and relational survey
study. An introductory information form examining de-
mographic data, Health Literacy Scale (HLI) and Healthy
Lifestyle Behavior Scale-1I (HLBS) were used as data col-
lection tools. The normality of the distribution of the vari-
ables was examined by Skewness-Kurtosis test and the
homogeneity of the variances was evaluated by Levene's
test. In statistical analysis of data; number, percentage, t
test, one-way analysis of variance (ANOVA) and Pearson
Correlation analysis were used.

Results

The average total score of the Health Literacy Scale (HLS)
and the average scores of all sub-factors of the students
included in our research were found to be at high levels
(102.09£14.94, 20.19+3.50, 28.92+4.61, 32.82+5.55, and
20.16+3.53, respectively).

In addition, the Healthy Lifestyle Reproductive Perfor-
mance-II (SYBD-II) total score (120.53+23.54) and the
sub-factors nutrition (19.4544.11), health responsibility
(19.24+4.68), physical activity (16.89+5.17) and stress
management (18.1844.39).) Scores were found to be at a
low average level. The mean scores for interpersonal rela-
tions (22.96+4.83) and spiritual development (23.81£5.69)
were found to be at a moderate level. It was observed that
there was a positive and significant relationship between
the Health Literacy Scale total score and all sub-factor
scores and the Healthy Lifestyle Behavior Scale-II total
score and all sub-factor scores.

Conclusion

It was determined that students with high or sufficient
health literacy levels exhibited more positive healthy life-
style behaviors.

Key Words
Health literacy status, Students, Healthy life
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GIRIiS

Saglik okuryazarligi, kisilerin hastaliklart dnlemek, saglig
gelistirmek ve korumak i¢in saglikla ilgili bilgileri arastir-
ma, anlama, yorumlama ve 6grendiklerini uygulama bece-
risi olarak ifade edilmektedir. Saglik okuryazarligi esas
olarak hastanin kendisine verilen tibbi bilgileri daha iyi
anlamasi, yorumlayabilmesi ile daha olumlu ve uygun
davranislar sergileyebilmesidir. Bu a¢idan bakildiginda
toplumun saglik okuryazarlik diizeyi, saglik durumunun
tanimlanmasinda etkili bir rol oynamaktadir (1).

Saglik okuryazarliginin zayif olmasi bireyin daha riskli
davranislara sahip oldugu, daha sagliksiz segimler yaptigi,
kisisel sagligint kontrol etmede giigliik ¢ektigi ve bu du-
ruma bagli olarak bireylerin hastanede tedavi almaya daha
cok ihtiyact oldugu belirtilmektedir (2, 3).

Yapilan calismalara bakildigin da yas, cinsiyet, saglik
okuryazarlik diizeyi ve gelir diizeyinin saglikli yasam
bi¢imi davraniglarini etkiledigi goriilmektedir (3, 4).
Saglikli yasam bi¢imi, kisilerin saglik durumlarma etki
edecek davraniglari kontrol altina alabilmesi, giinliik akti-
vitelerini belirlerken, kendi saglik durumunu géz Sniinde
bulundurarak, uygun davraniglart se¢mesi olarak ifade
edilmektedir (5).

Saglikli yasam bigimi davraniglari gesitli ve genis bir konu
icerigine sahip olmakta ve Walker ve arkadaslari (1987)
tarafindan stres yonetimi, yeterli ve dengeli beslenme,
kisilerarast iligkiler, diizenli egzersiz yapma, bireyin
sagligmi koruma ve gelistirmesine yonelik sorumlu-
luk alma ve manevi gelisim seklinde gruplandirilmak-
tadir (6). Yapilan bir arastirma da Saglikli Yasam Bigimi
Davranislarina (SYBD) sahip olan kisilerin diyabet, hi-
pertansiyon ve kalp hastaliklar1 gibi kronik hastaliklardan
korunma diizeyini artirdig1, depresyon ve anksiyete gibi
psikolojik rahatsizliklar1 yasama ihtimalini ise azalttigi
belirtilmistir (7). Ayn1 zamanda diizenli egzersiz yapan,
ideal kilo araligim1 koruyabilen ve sigara kullanmayan
kisiler de kaliteli yasam siirdiirmelerinin ve yasam siire-
lerinin arttig1 belirtilmistir (8).

SYBD agisindan genglik donemi olduk¢a 6nem arz etmek-
tedir. Kisilerin biitiin hayatini etkileyecek olan davranislar
ozellikle genglik doneminde kazanilan aligkanliklar iger-
mektedir. Bu agidan diisiintildiigli zaman genglerde olumlu
davranislar gelistirmek ve olumsuz sonuglara karsi erken
farkindalik olusturabilmek ¢ok 6nemlidir. Toplumun te-
davi ve bakimini iistlenmekte dnemli goreve sahip olan,
saglik boliimlerinde egitim alan {iniversite dgrencilerinin,
etkili saglik okuryazarliga sahip olmasi ile birlikte olumlu
yonde saglikli yasam bigimi davranisi sergilemeleri toplum
tarafindan daha ¢ok goriilmek istenip, beklenmektedir (9).
Toplumun, ailelerin ve kisilerin sagligimin gelistirilmesi
ve korunmasi ve siirdiiriilebilirligin saglanabilmesi igin
saglikli yasam bi¢imi davranislarinin gelistirilmesi ve
artirtlmast gerekmektedir. Bu yiizden {iniversite dgren-
cilerinin saglik okuryazarliginin ve saglik davranislarinin
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incelenmesi, ihtiya¢ duyduklar1 konular belirlenip, eksik-
liklerin giderilmesi ve desteklenmesi, kisilerin saghigmin
gelistirilmesi ve siirdiiriilebilmesi agisindan 6nemlidir.

Bu calisma, saglik hizmetleri meslek yiiksekokulu 6grencile-
rinin saglik okuryazarlik durumunu ve saglikli yasam bigimi
davraniglarini belirlemek amaciyla gergeklestirilmistir.

GEREC ve YONTEMLER

Arastirmanin tipi

Kesitsel ve iligkisel olarak tasarlanan bu c¢alisma saglik
boliimiindeki dgrencilerin saglik okuryazarlik durumu ile
saglikli yasam bi¢imi davranislarinin incelenmesi amacty-
la yapilmistir.

Arastirmanin yeri ve zamani

Arastirma bir devlet Universitesi Saghk Hizmetleri
Meslek Yiiksekokulu’nda 05.11.2022 — 11.12.2022 tarih-
leri arasinda yapilmistir.

Evren ve orneklem

Bu ¢alismada, yiiksekokuldaki dokuz farkli programdan
ogrenci ¢esitliligini tam anlamiyla saglamak igin tabakali
ornekleme yontemi kullanilmig olup, evrenin bilindigi
(N:1670) formiilden yararlanilmis (n= N t* p q / d*> (N-
1) + 2 p q) ve %95 giiven araligt ve 0.05 duyarlilig ile
orneklem sayist 312 olarak bulunmustur. Calismanin
genellenebilirligini artirmak amaciyla 427 6grenci ile
gergeklestirilmistir. Tabaka olgiitii olarak meslek yiik-
sekokulu programlarinin sinif mevcutlarinin agirhiklari-
na gore Ogrenci secilmistir; Anestezi programi (n=41),
Diyaliz programi (n=42), Agiz ve Dis Saglig1 programi
(n=33), Dis Protez programi (n=25), Ortez ve Protez prog-
rami (n=29), Tibbi Goériintiileme programi (n=39), Tibbi
Laboratuvar programi (n=31), Tibbi Dokiimantasyon
ve Sekreterlik programi (n=41) ve Fizyoterapi programi
(n=31) esas alinmistir. Programlardan 6rnekleme girecek
6grenci sayisi belirlendikten sonra 6grenciler basit rastge-
le yontemle secilmistir.

Arastirmanin etik yonii

Aragtirmanin etik onay1 (Karar No: 04.11.22-273) Dicle
Universitesi Sosyal Bilimler Etik Kurulundan ve arastir-
manin yapildigi saglik hizmetleri yiiksekokulundan gerekli
izin alinmigtir. Aragtirmaya goniillii olarak katilan 6gren-
cilerden yazili onam almip, sozlii olarak bilgilendirme
yapildiktan sonra 10-15 dk siiren ankete katilmalari
saglandi. Arastirmamiz Helsinki Deklarasyonuna, arastir-
ma ve yayin etigine uygun olarak gergeklestirildi.

Veri toplama araci

Veri toplama araci olarak demografik verileri incele-
yen tamtici bilgi formu, Saghk Okuryazarligi Olgegi
ve Saghkli Yasam Bicimi Davramslari Olgegi-II kul-
lantlmistir. Tanitict bilgi formu; cinsiyet, yas, yasadigi
ve egitim ogretim gordiigii yer, anne ve babanin egitim
durumu, aylik gelir diizeyi, sigara igme, alkol tiikketme du-
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rumu, diizenli egzersiz yapma, ilgi alanlart gibi durumlar1
gosteren bilgileri icermektedir.

Saghk okuryazarhg olcegi

Togi ve arkadaslari tarafindan olusturuldugu, Aras ve
Bayik Temel tarafindan Tirkgeye gecerlilik giivenilirlik
calismasinin yapildigi, Saglik Okuryazarligi dlcegi besli
Likert tipinde 25 maddeden olusmaktadir. Olgegin tiim
maddeleri olumlu yapidadir. Olgme aracindan minimum
1, maksimum 5 puan alinabilmektedir. Diisiik puan alin-
mas1 saglik okur-yazarligi durumunun yetersiz oldugunu;
yiiksek puan alanlar i¢in ise yeterli oldugunu gostermekte-
dir. Olgegin; bilgiye erisme, bilgiyi anlama, uygulama ve
deger bigme olmak {izere dort alt boyutu bulunmaktadir.
Olgegin Cronbach’s Alpha katsays1 0.91°dir (10, 11). Bu
calismada 6lgek Cronbach’s alfa degeri 0.95 olarak bulun-
mustur.

Saghkl yasam bicimi davranislar: ol¢egi-11
Olusturulmas1  Walker ve Hill-Polerecky tarafindan
yapilan ve Bahar ve arkadaslar tarafindan gegerlilik ve
giivenirlik calismasi yapilan SYBDO-II 6lgegi saghig
gelistiren davraniglarin ne diizeyde oldugunu 6lgmektedir.
Olgek 6 alt grubu ve 52 maddeyi icermektedir. Olgegin alt
boyutlart; kisilerarast iliskiler, manevi gelisim, fiziksel ak-
tivite, stres yonetimi, saglik sorumlulugu ve beslenmedir.
Olgegin igerdigi tiim maddeler olumlu yapiya sahip olup
ters yapiya sahip madde igermemektedir. Olgekten almabi-
lecek puanlar 52 ile 208 puan araligindadir. Olgek Cron-
bach’s alfa katsayis1 0,92°dir (12, 13). Bu ¢aligmada Cron-
bach’s alfa katsayis1 0,96°dur.

Istatistiksel analiz

Arastirmanin verileri arastirmacilar tarafindan PASW
Statistics 18.0 (SPSS 18.0) programu ile degerlendirildi.
Calismada degiskenlerin dagilimimnin normalligi Skew-
ness-Kurtosis testiyle incelenip varyanslarin homojenligi
Levene testiyle degerlendirilmistir. Tanimlayict istatis-
tiklerde sayisal degiskenlerde ortalama, standart sapma,
minimum ve maksimum degerler verilirken, kategorik
degiskenlerde ise say1 ve yiizde degerleri verilmistir. Grup-
lar arasinda anlamli bir farkin olup olmadigini test etmek
icin t testi yapilmustir. Ug veya daha fazla grup arasindaki
farklar ise tek yonlil varyans analizi (ANOVA) ile incelen-
mistir. Pearson korelasyon kullanilmigtir. Gruplar arasin-
daki farklar Tukey testiyle degerlendirilip, ortalamalar
standart sapma ile birlikte verilmis (Ort.£SS), p<0,05 ol-
masi istatistiksel agidan anlamli olarak degerlendirilmistir.

BULGULAR

Arastirmaya  katilan  katilimcilarin, yas ortalama-
lar1  20,67+3,17°dir (min-maks:18-45). Katilimcilarin
%58,1’inin  (n:248) kadm, %39,8’inin (n:170) 20-21
yas arasinda, %56,7’sinin (n:242) birinci smifta 6gren-
im gordigi, %67,9’unun (n:290) normal kiloda oldugu,
9%38,2’sinin (n:163) anne egitim durumu ilkokul mezunu,
%353 liniin (n:226) baba egitim durumu ortaokul ve tizeri



mezunu, ve %>54,3’iniin (n:232) ekonomik durumunun
kotii oldugu belirlenmistir. Ogrencilerin  %70,3 {iniin
(n:300) sigara kullandigr ve %49,4’iiniin (n:211) genel
saglik durumunun iyi oldugu saptanmigtir. Tablo I’de
arastirmaya dahil edilen &grencilerin sosyo-demografik
ozellikleri gosterilmistir.

Ogrencilerin tanitic1 6zellikleri ile SOYO puan ortalama-
larinin karsilagtirilmasi tek yonlii varyans analizi ve t tes-
ti ile bagimsiz gruplarda incelendiginde; SOYO toplam
puan ve tiim SOYO alt faktorleri ile cinsiyet, sinif, sigara
icme durumu ve anne egitim durumu arasinda istatistik-
sel olarak anlamli farklilik oldugu belirlenmistir (p<0.05).
Kadinlarin, ikinci smifta okuyanlarin, anne egitim durumu
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ilkokul ve {izeri olanlarin, sigara igmeyenlerin ve genel
saglik durumu iyi olanlarin puan ortalamalart daha yiiksek
bulunmustur.

Baba egitim durumu ile SOYO uygulama/kullanma alt
faktorii ve genel saglik durumu ile SOYO toplam puan,
SOYO bilgileri anlama ve SOYO uygulama/kullanma alt
faktorleri arasinda istatiksel olarak anlamli iligki saptan-
mistir (p<0.05, Tablo I).

Katilimcilarm SYBDO-II toplam puami ile ve cinsiyet,
sinif, ekonomik durumu, sigara igme durumu ve genel
saglik durumlart arasinda istatiksel anlamli farklilik oldu-
gu belirlenmistir (p<0.05).

Kadinlarin, ikinci sinifta okuyanlarin, ekonomik durumu

Tablo I. Arastirmaya dahil edilen genglerin bazi tanitici 6zelliklerine gore SOYO toplam puan ortalamalari ve alt faktér puan ortalamalar (n=427).

Ouellikler N o SOYO Toplam LBilgive 2.Bilgileri ;ﬁ:ﬁﬁ}e ger1  Uygulama/
Puan Erigim Anlama Kullanma
endirme
Cinsiyet
Kadin 248 38,1 108,30+10,82 21,38+2 95 30,67+3,50 34.97+4,13 21,28+3,13
Erkek 179 419  93.49:15,61 18,5343,52 26,4944 86 29 834590 18 6243,47
' 11,579 9,055 10,316 10,589 8271
p 0,000 0,000 0,000 0,000 0,000
Yas
18-19 yas 165 386  101,04414,98% 19.86£3.55  28,5124,37 12,55£5,75 20,13+3,63
20-21 yag 170 398  102,24+15,11 2047:3.43  28,.98:4 78 12,6545 50 20,1343 49
22 ve iizeri yag 92 216 103,7014,56 2025:3.50 29534465 33,6245 25 20,3043 44
F 0,944 1318 1,485 1235 0,079
p 0,390 0,269 0,228 0292 0,924
Suniafi
1.Sumf 247 567 9428£1323 18,62:3.23 26844424 30,1845,17 18 6343,35
2 Smf 185 433 112,30410,13 22244267  31,63+353 16,2743 89 22164265
' -15,395 12,354 12,390 13,372 11,775
p 0,000 0,000 0,000 0,000 0,000
Beden Kitle indeksi
am':i;s_s Normal Kilonun oo 50 o56541392 21,01£3,19  30,05+4,20 33 6745 33 20,923 41
18.5-24.99 Normal Kilolu 290 67,9 101,25414,96 20,02+3,52  28,6244,66 32,63+5,54 19,97+3 55
=25 Kilolu 62 145 1016841571 19,953 66 28,9244 ,69 32,6645,99 20,143,50
F 2,629 2,554 2,907 1,060 2,164
p 0,073 0,079 0,056 0,347 0,116
Anne Efitim Durumu
Okuryazar Degil 162 3re 98,82+£14,90" 19.70£3,54% 27 90+4 62° 31,735 49° 194843 65°
ilkokul 163 382 10334414470  2025:341  2930£430°  3320£559°  20,60+3,56°
Ortaokul ve tizeri 102 239  10528+1513°  2087+3.48° 2990£480°  32,945557%  20,56£347°
F 6,956 3,572 7.046 5,675 4,982
p 0,001 0,029 0,001 0,004 0,007
Baba Efitim Durumu
Okuryazar Degil B3 194  98,92+14,08 19,66£3,67  28,07+4,51 11,8845 36 19,30£3,620
ilkokul 118 276 1025741494 20,00£3,46  29,18£4.57 33,0945,57 20,3043 48
Ortackul ve iizeri 226 530 1030041521 20485343 20,0954 64 32.8145,63 20,4143 491
F 2372 1,916 1,747 1,488 3,155
p 0,095 0,149 0,176 0,227 0,044
Ekonomik Durumu
Kotll (Gelir giderden az) 232 543 101,30+14.99 20,07£3,54  28.86:4.58 32,4745,65 19.9143,56
Orta (Gelir gidere esit) 188 440  102,78415,10 2029348 28924469 33,1445,50 20,43£3,50
iyi {Gelir giderden fazla) 87 L6 109,579,223 21,5T«1,85 30,71+2,87 35,57+3,56 21,71£2,73
F 1,404 0,757 0,551 1,657 1,825
0,145 0276 0,377 0,131 0,112
Sigara igme Durumu
Hayir 300 703 104,17+14,50 20,57£3,37  29,50£428 13 4645 40 20,6443 48
Evet 127 297  98.16+1537 19,4453 65 27,7745,13 31,7045,79 19,2643 ,47
t 3,868 3,119 3,614 3,038 3,764
p 0,000 0,002 0,000 0,003 0,000
Genel Saghk Durumu
Kt 25 59 101,0816,90 19,563 .69  29.40+5,14 11,8846,38 20,2443 83
Orta 191 44,7 1000241504 19856351  283144,56"  32.2845,76 19,583 48"
iyi 211 494 104,09+14,51% 2057343 20414454° 33426526 20,6843 460
F 3,829 2,606 2,973 2,529 5,079
p 0,022 0,075 0,050 0,094 0,007

X: Ortalama, SS: Standart Sapma, F: One Way Anova, t: Student T, *p<0,05, SOYO: Saglik Okur Yazarlig1 Olgegi, a-b tarkliliklarin oldugu gruplari belirtmektedir.
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iyi olanlarin, sigara igmeyenlerin ve genel saglik durumu
iyi olanlarin puan ortalamalar1 daha yiiksek bulunmustur

(Tablo I).

Cinsiyet ile SYBDO-II alt faktorlerden kisileraras iliski-
ler, manevi gelisim, stres yonetimi ve saglik sorumlulugu
puanlart; sinif ile tiim SYBDO-II alt faktorleri; ekonomik

durum ile SYBDO-II fiziksel aktivite alt faktorii sigara
icme durumu ile SYBDO-II fiziksel aktivite alt faktorii
disindaki tiim alt faktorler ve genel saglik durumu ile
tim SYBDO-II alt faktorler arasinda istatiksel anlamli
farklilik oldugu saptanmistir (p<0,05). Kadinlarin, ikinci
sinifta okuyanlarin, ekonomik durumu iyi olanlarin, sigara

Tablo II. Arastirmaya katilan genglerin bazi tanitict 6zelliklerine gére SYBDO-II toplam puan ve alt faktérler puan ortalamalart (n=427).

SYBDO-IT 1.Kisiler 5.Stres 6.Manevi
3.8aghk 4.Fiziksel >
Ozellikler Toplam Puan  aras 2.Beslenme Sorumlulugu Aktlvite Yinetimi Geligim
Hligkiler
Cinsiyet
Kadin (n:248) 1232442372 2396+4.77  19,5824,09  19,7624,87 16,645,17  18,57£17,64 24,73:5,67
Erkek (n:179) 116,7422,81  21,574,58  19,2944,13  18,5244,32 17232517 17,6424,12 22534548
1 2,828 5,204 0,724 2,726 -1,160 2,162 4,026
p 0,003 0,000 0,469 0,007 0,247 0,031 0,000
Yag
18-19 yas (n:165)  118,48421,54  22,56=4,70  19,16=3,97  18,7724,48 16,5324,99 17932391  23,52:534
20-21 yag (rl:_l 70)  120,86£26,13  23,04+5.18 19.46:4,50  19,18£5,03 16,9445 47 18,27+4,91 23,9846,08
(n-eg Ve LEEML YA 1936142172 23524435 19972353 20,20+4,24 17456490 18474419 24,0145,61
F 1,433 1,202 1,133 2,784 0,944 0,489 0,341
P 0,240 0,302 0,323 0,063 0,390 0,614 0,711
Sumfi
1.S1mf (n:242) 112,68419,14  21,3524,35  183543,56  17,9843,70 15772423 169323,52  22,315,19
2.Simf (n:185) 130,80424,80  250724,62  20,9024,33  20,90:5,29 18365588  19.82:4,86  25,7625,74
t 8,519 -8,504 -6,693 6,712 5,296 7,119 -6,494
p 0,000 0,000 0,000 0,000 0,000 0,000 0,000
BKI
<18.5Normal
Kilomun altinds (n:75) 1226552320 23568465 1935:3.87  19,68:4,65 16932482 18,50:4,50  24,64+5.92
18.5-24.99 120,10423,64  22,84+4.88  19,5324,00  19,1524,75 16,8125,15  18,10:4,40  23,6625,59
Normal Kilolu (n:290) AR At Shes Lot S e B653,
225 Kilolu (n:62) 1199522399  22.80:4,85  19,20:4,87  19,1244,40 17,185570  18,142420  23,514590
F 0,370 0,703 0,210 0,399 0,129 0,233 0,987
p 0,601 0,496 0,811 0,671 0,879 0,793 0,374
Anne Egitim
Durumu
(n,]?;‘)m’m Defil 1108542206 22862468  19.3624,12  19,0544,48 16552498 18062440  23,96:5,55
flkokul (n:163) 119,62423,12  22,8324,95 19275397  19,0244,40 16,7125,13 18205413 23,5325,84
(n_]g’;“"k“‘ ve lzer 1)30842531 23324490 19,9054,32  19,9045,37 17704547 18332478 23,9345,72
F 0,788 0,359 0,782 1,338 1,725 0,123 0,206
P 0,456 0,698 0,458 0,263 0,179 0,884 0,814
Baba Egitim
Durumu
(n,sg’)k"rym Defil 1160142143 22162430 187424,00  18,47:4,04 15852485  17,544.07  23,244525
fikokul (n:118) 121,75422,22  23.0044,60  19,6943.69  19,5544,53 17042491 18392430  24,08:5,56
(“_2?;‘“’1‘“‘ velizeri o) 5sio484 23235011 19605434 19,3624,96 17,196538  1830:4,54  23,8745,92
F 1911 1,520 1,553 1,464 2,095 1,105 0,564
P 0,149 0,220 0,213 0,233 0,124 0,332 0,569
Ekonomik Durumu
s (Gelir 1 17024,130 22645473 19075415 18.9054,72 16282531%  1780:4.62  23,465,64
giderden az) (n:232)
_Orta (Gelir gidere 159 94,90 08 23262485 19,8753.90  19,5554,51 17,5324,84°  18,5544,00  24,1325.73
esit) (n:188)
lyi (Gelir giderden 135,14£32,22°  25,576,88  20,8626,77  22,00:6.83 19,5746,60°  20,86:5,11  26,29:6,26
fazla) (n:87)
F 3,507 1,910 2,350 2213 4,041 2,891 1,402
p 0,031 0,149 0,097 0,111 0,018 0,057 0,247
Sigara [gme
Hayir (n:300) 123,40:23,19 23492475 19,7324,05  19,5224,81 16,94:535 18722431 24682552
Evet (n:127) 114,56£23,40  21,7124,81  18,8024,19  18,5824,30 16,7654,73 16902431  21,7625,58
1 4,011 3,529 1,141 1,920 0,342 3974 4,979
P 0,000 0,000 0,033 0,045 0,732 0,000 0,000
Genel Saghk
Durumu
Katii (n:25) 111,40£32,190  20,0045,61%  17,9244,72%  18,88+4,84 16,28+6,14  17,00£5,15°  21,3247,31°
Ora (n:191) 113,97£20,60 22098480  18,6143,60% 184344000 15,8064, 46%  16,7843,74% 22,2545 15°
yi (n:211) 127,56£22,93  24,00:4,46° 204024255  20,01+5,04 17,04:5,452 10,504,422 25,5245.45+
F 20,407 14,532 12,032 5,917 9,128 23,610 20,734
P 0,000 0,000 0,000 0,003 0,000 0,000 0,000

X: Ortalama, SS: Standart Sapma, F: One Way Anova, t: Student T, ¥p<0,05, SYBDO: Saglikli Yasam Bigimi Davramslari Olgegi,

a-b farkliliklarim oldugu gruplari belirtmektedir. BKi:Beden kitle indeksi

h202



Sen MA ve ark. PNGHELEDPIPEREIE)

Tablo I1I. Genglerin SOYO ve SYBDO-II toplam puan ve alt faktdrler toplam puan ortalamalari.

. . Minimum- Alman Puan
Olcek ve Alt Olgekler Maksimum Ortalama * Standart Arahf
Degerler Sapma N

Sag.Okuryazarhg Olgegi (SOYQ) Toplam Puan 25-125 102,09+14,94 70-125 427
SOO Alt Faktir 1: Bilgiye Erisim 5-25 20,19+3,50 11-25 427
SOQ Alt Faktor 2: Bilgileri Anlama 7-35 28,92+4,61 17-35 427
SO0 Alt Faktir 3: Deger Bigme/ Degerlendirme  8-40 32,82+5,55 18-40 427
SOO Alt Faktir 4: Uygulama/ Kullanma 5-25 20,16+3,53 7-25 427
SYBDO II Toplam Puan 52-208 120,53+23,54 52-188 427
SYBDO II Alt Faktor 1:Kisiler Arasi Tliskiler 9-36 22,96+4,83 9-36 427
SYBDO II Alt Faktor 2: Beslenme 9-36 19,45+4,11 9-31 427
SYBDO II Alt Faktor 3: Saghk Sorumlulugu 9-36 19,24+4,68 9-34 427
SYBDO II Alt Faktor 4: Fiziksel Aktivite 8-32 16,89+5,17 8-31 427
SYBDO II Alt Faktor 5: Stres Yonetimi 8-32 18,18+4,39 8-32 427
SYBDO II Alt Faktor 6: Manevi Gelisim 9-36 23.81+5,69 9-36 427

SOYO: Saglik Okur Yazarhg Olgegi, SYBDO-II: Saglikli Yasam Bigimi Davranislari Olgegi

icmeyenlerin ve genel saglik durumu iyi olanlarin puan
ortalamalar1 daha ytliksek bulunmustur (Tablo IT).

Arastirmaya katilan 6grencilerin SOYO toplam puan orta-
lamas1 ve tiim alt faktdrlerinin puan ortalamalarmin yiik-
sek seviyelerde sirasiyla 102,09+14,94, 20,19+3,50, 28,92
+ 4,61, 32,82 £ 5,55 ve 20,16 + 3,53 oldugu goriilmekte-
dir. Ayrica SYBDO-II toplam puan (120,53+23,54) ve alt
faktorlerden beslenme (19,45+4,11), saglik sorumlulugu

(19,24+4,68), fiziksel aktivite (16,89+5,17) ve stres yone-
timi (18,18+4,39) puan ortalamalari diigiik diizeyde oldugu
goriilmiistiir. Kisilerarasi iliskiler (22,96+4,83) ve manevi
gelisim (23,81£5,69) puan ortalamalari ise orta diizeyde
oldugu goriilmiistiir. Katilimeilarin SOYO ve SYBDO-II
toplam puan ve alt faktorler toplam puan ortalamalari Tab-
lo [IT’te gosterilmistir.

Ogrencilerin SOYO toplam puan ve tiim alt faktorler
puani ile SYBDO-II toplam puan ve tiim alt faktdr puan-

Tablo IV. SOYO toplam ve alt faktorler puanlari ile SYBDO-II toplam ve alt faktérler puanlari aralaridaki iligki.

iﬁ?gn SYBDOII SYBDO II SYBDO II SYBDO II SYBDO 1I SYBDO II

Puan Altl Allt2 Alt3 Alt4 Alt5 Alt6
SoYo r 0363 0411 0,258" 0,262 0,141 0,283 0,403™
Toplam p 0,000 0,000 0,000 0,000 0,003 0,000 0,000
Puan
SOYO r 0261 0,301 0,161 0,156** 0,107 0,229* 0,305™
Alt Faktor1 p 0,000 0,000 0,001 0,001 0,028 0,000 0,000
SoYO r 07283 0,333  0,185" 0,198 0,090* 0,207** 0,352**
AltFaktér2 p 0,000 0,000 0,000 0,000 0,043 0,000 0,000
SoYO r o 0334" 0,398 0,242 0,255™" 0,125 0,232™ 0,364™
Alt Faktér3 p 0,000 0,000 0,000 0,000 0,010 0,000 0,000
SOYO r 0383 0,383~  0,310" 0,297 0,178 0,337 0371
Alt Faktor4 p 0,000 0,000 0,000 0,000 0,000 0,000 0,000

r=Pearson korelasyon kat say1s1, *p< 0.05, **p< 0.001, SOYO: Saghk Okur Yazarlik Olgegi, SYBDO-2: Saghkli Yasam Bigimi Davranislar1 Olgegi
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lar1 arasinda pozitif yonde anlaml bir iligki bulunmustur
(p<0,01, Tablo IV).

TARTISMA

Saglik kavrami insan hayatindaki yeri ve dnemi giin geg-
tikge artan bir konudur. Saglik okuryazarligi kavrami
saglik agisindan en dogru kararlarin verilmesini saglayan
en Onemli faktorlerden biridir. Saglikli yasam bigimi
davranislari, saglik okuryazarligi ile birlikte bireylerin
daha bilingli hareket etmesini saglayan énemli bir baska
konudur. Saglik personeli ve adaylari, toplumun sagliginin
korunmasi, gelistirilmesi ve siirdiiriilebilirliginin saglan-
masin da biiyiik bir 5Snem tasimaktadir. Universite dgren-
cilerinin saglik okuryazarhigi diizeyleri ile saglikli yasam
bi¢cimi davranislarinin belirlenmesi amaci ile yapilan
calismamiz da aragtirmaya dahil olan 6grencilerin saglik
okuryazarligi durumlarinin yeterli oldugu belirlenmistir.
Dinger ve Kursun’un igletme, hukuk fakiiltesi, egitim
ve mihendislik Ogrencileri, Sengiil ve arkadaslarinin
beslenme-diyetetik, hemsirelik, saglik yonetimi ve sosyal
hizmet 6grencileri lizerine yaptiklari arasgtirmada saghk
okuryazarlik durumu orta olarak belirtilmistir (14, 15).
Farkliligin sebebini saglik hizmetleri bolimlerinde okuy-
an kisilerin saglikla ilgili kavramlar1 daha ¢ok kullanmasi,
bu bilgileri daha kolay anlamlandirabilmesi ve bu bilgi-
lere daha ¢abuk ulasip ve kullanabilmesinin etkili oldugu
disiiniilmektedir.

Calismamizda saglik okuryazarlik diizeyi ve cinsiyet fak-
torti arasinda anlamli fark oldugu belirlenmistir. Kadin
tiniversite ogrencilerinin erkek tiniversite dgrencilerden
SOYO den daha yiiksek puanlar aldig1 belirlenmistir.
Muslu ve arkadaglarinin arastirmasinda kadin 6grencilerin
SOYO puanlari erkek dgrencilerden daha yiiksek oldugu
belirtilmistir (16). Yilmaz Giiven ve arkadaslari tarafin-
dan saglik bolimii 6grencileri lizerine yapilan arastirma-
da; “miikemmel ya da yeterli bir saglik okuryazarligia”
sahip olma durumunun kadin &grencilerde daha yiik-
sek oldugu belirtilmistir (17). Arikan (2020) ve Akgilek
(2017) tarafindan tiniversite 6grencilerine yonelik yapilan
calisma da ve Ergiin (2017) tarafindan saglik yliksekokulu
ogrencileri lizerine yaptigi ¢alisma da kadin indeks puan-
larinin erkek indeks puanlarindan yiiksek oldugu belirlen-
mistir (18-20).

Stefkova ve arkadaslarmnin iiniversite 6grencilerine yéne-
lik yaptiklari ¢alismada 6l¢egin dokuz alt parametresinin
altisinda erkek 6grencilerin kadin dgrencilerden daha yiik-
sek puan aldiklar belirtilmistir (21). Zhang ve arkadaslari
tarafindan tniversite 6grencileri lizerinde yapilan ¢alisma-
da erkek 6grencilerin puanlari bir alt degisken disinda diger
degiskenlerin tamaminda kadin 6grencilerden daha yiiksek
oldugu belirtilmistir (22). Dinger ve arkadaslarinin, Tatar’in
liniversite dgrencileri ile yaptiklari ¢alismalarda ise kadmn
ogrenciler ile erkek 6grencilerin puanlart arasinda anlamli
bir farklilik bulunmadig tespit edilmistir (3, 15). Yapilan
caligmalara bakildigi zaman cinsiyetler bazinda farkli bul-
gulara erisilmesine ragmen bizim ¢alismamiz {ilkemizde
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yapilmis diger caligmalar ile benzer sonuglar icermektedir.

Arastirmamizda iist simifta okuyan Ogrencilerin SOYO
puan ortalamalarinin daha yiiksek oldugu belirlenmistir.
Tugut ve arkadaslarinin (2021) tniversite dgrencileri ile
yaptiklart arastirmada dordiincii sinifta okuyan &grencile-
rin SOYO puanlarmin diger smiflarda okuyan dgrencilere
gore anlamli bir sekilde yiiksek oldugu belirtilmistir (23).
Evans ve arkadaslari tarafindan (2019) tiniversite 6grencil-
eri tizerine yaptiklari ¢aligmada iist siifta okuyan 6grencil-
erin saglik okuryazarlik puanlart alt smifta okuyan 6gren-
cilerden anlamli sekilde yiiksek oldugu belirtilmistir (24).
Aragtirma sonucumuz diger arastirma sonuglart ile paralel-
lik gostermektedir.

Arastirmamizda sigara kullanmayan 6grencilerin SOYO
puan ortalamalarmm sigara kullanan Ogrencilere gore
daha yiiksek oldugu belirlenmistir. Tugut ve arkadaglarinin
(2021) tiniversite 6grencilerine yonelik yaptiklar1 ¢aligma-
da sigara kullanmayan ogrencilerin SOYO puanlarmin
sigara kullanan 6grencilere gore anlamli sekilde yiiksek
oldugu belirlenmistir (23). Uysal ve arkadaslari tarafindan
(2019) yapilan ¢alismada sigara kullanmayan &grencilerin
genel saglik okuryazarlik diizeylerinin sigara kullananlara
gore anlamli diizeyde yiiksek oldugu belirtilmistir. Dogan
ve Cetinkaya’nin (2019) calismasinda genel SOYO diizeyi
acisindan yetersiz saglk okuryazarliga sahip olan &gren-
cilerde sigara kullanmama durumu %67,8 belirtilmigken,
yeterli saglik okuryazarliga sahip olan 6grencilerde bu oran
9%73,4 olarak belirtilmistir (25, 26). Arastirma sonuglarimiz
yapilan baska calismalarin sonuglart ile benzerlik goster-
mektedir, bu durumu sigara kullanan 6grencilerin saglik
bilgi diizeylerinin yetersizligi ve sigaranin sagliga zararlart
hakkinda gerekli bilgiye sahip olmamalar ile agiklayabili-
riz.

Arastirmamizda SYBDO-II 6lgegi toplam puan ortala-
masi diisiik (120,53+23,54) olarak bulunmustur. Bozhiiyiik
toplam puan ortalamasii 124,30+17,92, Ozyazicioglu ve
arkadaslart 128,97+16,40, Kiiglikberber ve arkadaslari
127,45+20,51 olarak elde etmislerdir. Saglikli yasam
bi¢imi davranislart 6l¢eginden alinan yiiksek puanlar kisi-
lerin daha etkili saglik davraniglarina sahip olduklarimi
belirtmektedir (27-29). SYBDO-II toplam puan ve alt fak-
torlerden saglik sorumlulugu, beslenme, stres yonetimi ve
fiziksel aktivite puan ortalamalarinin diisiik diizeyde oldu-
gu belirlenmistir. Polat ve arkadaslar1 (2016) tarafindan
yapilan arastirma da tniversite 6grencilerinin fiziksel ak-
tivite alt boyutundan diisiik puan aldiklari tespit edilmistir
(30). Rezaei-Adaryani Mina ve Rezaei-Adaryani Morteza
(2012) tarafindan Iran’da yapilan ¢alismada 6grencilerin
fiziksel aktivite alt boyut puanlarinin diisiik oldugu belir-
tilmistir (31). Amiri ve arkadaslarinin (2019) yaptiklart
calisma da benzer sonuglari icermektedir (32). Tuygar ile
arkadaslarinin saglik hizmetleri yliksekokulu dgrencilerine
yonelik yaptiklart ¢aligmalarinda SYBD-II ortalama puan
126,52+18,93 olarak belirlenmis, en diisiikk puan “Fiziksel
Aktivite” alt boyutlarinda, en yliksek puan ortalamasi ise



“Manevi Gelisim” (kendini ger¢eklestirme) de goriilmiistiir
(33). Calisma sonuglarimizin bu sonuglar ile uyumlu oldu-
gu goriilmektedir.

Calismamizda sigara kullanimi ile SYBD-II puanlari arasin-
da anlamli farkliliklar oldugu belirlenmistir. Arastirmamiz-
daki gibi saglik yiiksekokulu &grencileri tizerine Cihangi-
roglu ve arkadaglarmin (2011) yaptig1 ¢alismada, {iniversite
ogrencilerine yonelik Arikan’m (2020) yaptigi ¢aligmada
sigara kullanmayan 6grencilerin SYBD-II puaninin anlaml
olarak yiiksek oldugu belirtilmistir (18, 34).

Aragtirmamizda SYBD-II puan ortalamalari ile siniflar
arasinda anlamli farkliliklar oldugu belirlenmistir. Tugut
ve arkadaglarinin (2021) tiniversite 6grencilerine yonelik
yaptiklart ¢alismada SYBD-II puan ortalamalari ile sinif-
lar arasinda anlamli iliski oldugu vurgulanmistir. Bir st
sinifa gecen Ogrencilerin SYBDO-II puan ortalamalarin
da artis oldugu belirtilmistir (23). Ting Tong ve arka-
daslar1 (2016) tarafindan yapilan bir arastirma, birinci ve
besinci sinif 6grencilerinin saglik davranigi puanlarinin
ara sinif 6grencileri ile karsilastirdiklarinda anlamli dere-
cede yiiksek oldugunu ortaya koymustur. Citak Bilgin
ve arkadaslarinin (2019) caligmasinda egitim siiresinde-
ki artisin saglikli yasam bigimi davranislarinin da olum-
lu yonde etkilenerek arttigini belirtmislerdir (35, 36).
Calisma sonuglarimiz, yapilan diger arastirma sonuclari
ile benzerlik gostermektedir. Farkliliginin sebebi ise iist
sinifa gegen Ogrencilerin daha fazla sagliga yonelik ders
almalar1 ve ¢evre sagligi dersinin alinmasimin etkili oldu-
gu diisliniilebilir.

Bu c¢alisma da dgrencilerin SOYO toplam puan ve tiim
alt faktorler puani ile SYBDO-II toplam puan ve tiim alt
faktor puanlar1 arasinda pozitif yonde anlamli bir iliski
oldugu belirlenmistir.

Elde edilen sonu¢ dogrultusunda &grencilerin saghk
okuryazarligi diizeyinin yiikselmesi, saglkli yasam
bi¢imi davranislarina olumlu yonde etki etmektedir. Bi-
zim galismamiz ile paralel olarak Oztiirk ve arkadaslarmin
500 kisi lizerine yaptigt calismada saglik okuryazarligi
ile genel saglik durumu arasinda pozitif yonde anlamli
iliski oldugu belirtilmistir (37). Tugut ve arkadaslarinin
{iniversite 6grencileri ile yaptiklar1 ¢alisma da SOYO ve
SYBDO II toplam puanlar1 arasinda pozitif yonde anlamli
bir iligki oldugu belirtilmistir (23). Chahardah-Cherik ve
arkadaslarinin (2018) ve Froze ve arkadaslarinin (2019)
caligmalarinda saglik okuryazarlig: ile saglhigr gelistirme
davraniglar1 arasinda pozitif yonde anlamli bir iliski
oldugu belirtilmistir (38, 39). Soykan ve arkadaslarinin
calismasinda da SOYO ve SYBDO-II toplam puanlar
arasinda pozitif yonde bir iliski oldugu belirlenmistir (40).
Arastirmamizin sonuglarinin literatiir ile uyumlu oldugu
goriilmektedir.

Sen MA ve ark. PNGHELEDPIPEREIE)

SONUCLAR

Caligmamizda saglik bdoliimlerinde okuyan iiniversite
ogrencilerinin bilyliik bir kisminin saglik okuryazarlik
diizeyinin yeterli oldugu ve saglikli yasam bigimi
davraniglarinin ise diisiik diizeyde oldugu belirlen-
mistir. Dikkat ¢eken olumsuz sonuglardan biri de 6gren-
cilerin fiziksel aktivite diizeylerinin diisiik olmasidir.
Caligmamizda ikinci sinifta okuyan, cinsiyet, anne egi-
tim durumu ilkokul ve iizeri olan, genel saglik durumu
iyi olan, sigara igmeyen ve ekonomik durumu iyi olan
ogrencilerin saglik okuryazarligi ve saglkli yagsam bigimi
davranislari iizerinde olumlu etki gosterdigi belirlenmistir.
Saglik okuryazarligi ve saglikli yasam bi¢imi davraniglart
arasinda pozitif yonde anlamli bir iligski oldugu belirlen-
mis ve saglik okuryazarligi diizeyinin yeterli olmasinin
kisilerin saglikli yagam bi¢imi davraniglarini da olumlu
yonde etkiledigi belirlenmistir.

Bu arastirmanin sonuglari kapsaminda; Saglik okur-
yazarligi, saglik iletisimi gibi konularda toplum egitimleri
cogaltilmali, 6grencilerin diizenli fiziksel aktivite yapa-
bilmeleri i¢in uygun bir sekilde bilgilendirilmeli ve yon-
lendirilmeli, sigaray1 birakmalari i¢in bilinglendirilmeleri
ve tesvik edilmeleri Onerilebilir.

Etik Komite Onay1

Bu arastirma, ilgili tiim ulusal diizenlemelere, kurumsal
politikalara uygundur ve Helsinki Bildirgesi'nin ilkelerine
uygundur ve arastirmanin etik onay1 Dicle Universitesi,
Sosyal Bilimler Etik Kurulundan alinmstir. (Karar No:
04.11.22--273)

Bilgilendirilmis Onam

Katilimeilarin tiim haklart korundu ve Helsinki Bildirgesi
uyarinca iglemler dncesinde yazili bilgilendirilmis onam-
lar1 alindu.

Yazar Katkilar

Fikir— M.A.S., U.A., A.T.; Tasarim — M.A.S.; Denetleme/
Damsmanlik — M.A.S.; Veri Toplama ve/veya Isleme —
M.A.S., U.A., A.T; Analiz/Yorum — M.A.S.; Literatiir
Taramast — M.A.S., U.A.; Makalenin Yazim: — M.A.S.,
U.A.; Elestirel inceleme — M.A.S., U.A., A.T.; Kaynaklar
ve Fon Saglama - M.A.S., U.A. A.T.

Cikar Catismasi
Yazarlarin beyan edecekleri herhangi bir ¢ikar catismasi
yoktur.

Finansal A¢iklama

Calismanin hi¢bir boliimiinde kurum ya da kisilerden
finansal destek alinmamustir.
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ABSTRACT
Objective

The objective of this study was to evaluate musculo-
skeletal problems and cognitive disorders that may be
seen in individuals with Alzheimer's disease (AD) and
to determine the interaction between these problems.

Material and Methods

Twenty-five individuals diagnosed with AD by a neu-
rologist were included in the study. The participants'
demographic data was recorded, a posture analysis
was performed, and Mini-Mental State Examination
(MMSE), Barthel Index (BI), and Global Deterioration
Scale (GDS) were applied.

Results

Posture analyses revealed anterior head tilt in 76%,
shoulder protraction in 76%, collapsed chest type in
8%, increased thoracic kyphosis in 84%, genu varum
in 12%, and hallux valgus in 32%. There was a sig-
nificant correlation between the MMSE results of the
individuals and the results of BI and GDS (p=0.024
and p=0.002). In addition, it was determined that the
dependency levels in BI increased significantly as the
stages of the GDS increased (p=0.008). At the same
time, there was no significant relationship between the
education status and the stages of the GDS.

Conclusion

Musculoskeletal disorders are likely to develop in indi-
viduals with AD experiencing dementia and complete
functional dependence. Therefore, promoting physio-
therapy practices along with medical treatment is im-
portant to improve functional dependence and cogni-
tive impairment.

Key Words

Alzheimer's, Functional Status, Mental Health, Posture
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Amag

Bu caligmanin amaci, Alzheimer hastaligi (AH) olan
bireylerde goriilebilecek kas-iskelet sistemi sorunlari
ile biligsel bozukluklari degerlendirmek ve bu sorunlar
arasindaki etkilesimi belirlemektir.

Gerec ve Yontemler

Calismaya noroloji doktoru tarafindan AH tanis1 konu-
lan toplam 25 birey dahil edilmistir. Katilimeilarin de-
mografik verileri kaydedilmis, postiir analizi yapilmis ve
Standardize Mini Mental Test (SMMT), Barthel Indeksi
(BI) ve Global Yikim Olgegi (GYO) uygulanmistir.

Bulgular

Postiir analizi sonuglarinda; %76’sinda basin anterior tilti,
%76’sinda omuz protraksiyonu, %8’inde ¢okiik gogiis tipi
varligi, %84 linde torakal kifozda artis oldugu, %12’inde
genu varum varligr ve %32’sinde halluks valgus varligi
tespit edildi. Bireylerin SMMT sonuglari ile BI ve GYO
sonuglart arasinda anlaml iliski oldugu goriildi (p=0.024
ve p=0.002). Ayrica GYO evreleri arttik¢a Bi’deki bagim-
lilik diizeylerinin anlamli olarak arttigi tespit edilirken
(p=0.008) egitim diizeyleri ile GYO evreleri arasinda an-
laml bir iligki olmadigt tespit edildi.

Sonuc¢

Demans ve tam fonksiyonel bagimlilik yasayan AH'li
bireylerde kas-iskelet sistemi bozukluklarinin gelismesi
muhtemeldir. Bu nedenle, tibbi tedavi ile birlikte fizyoter-
api uygulamalarinin tesvik edilmesi, fonksiyonel bagim-
lilig1 ve bilissel bozuklugu iyilestirmek i¢in 6nemlidir.

Anahtar Kelimeler
Alzheimer, Fonksiyonel Durum, Ruh Sagligi, Postiir

Gokceek O. et al. PNGRYERRIPERNIE))

INTRODUCTION

Dementia is caused by various biological processes that
damage or cause loss of neurons and processes in the brain.
Impairments in many areas of neurocognitive function are
common denominators for different types of dementia (1).
Dementia affects over 50 million people worldwide, and
this number is expected to rise to 152 million by 2050 (2,
3). The most prevalent form of dementia is Alzheimer's
disease (AD) (4). AD is clinically characterized by global
dementia, including memory loss, cognitive impairment,
executive dysfunction, and personality and behavioral
changes. AD results in synaptic loss and neuronal atrophy,
mainly in the hippocampus and cerebral cortex, and the
brain is characterized by the presence of amyloid plaques
and neurofibrillary tangles (5).

It has been reported that approximately 24 million peo-
ple worldwide have been diagnosed with AD. This figure
is predicted to quadruple by 2050 (6). It is reported that
there are many risk factors for AD including psychoso-
cial factors, diabetes, hypertension, cardiovascular diseas-
es, obesity, traumatic brain injury, physical activity level,
sleep disorders, smoking and alcohol consumption, and
environmental pollution (7).

The most common distinctive clinical phenotype of AD
is a gradual and progressive decline leading to social or
occupational disability in two or more cognitive domains,
including episodic memory and executive functions (8).
The amnestic type of mild cognitive impairment is gen-
erally recognized as the earliest clinical manifestation of
possible AD (9).

At the onset of the disease, especially short-term memory
and then language, mood, movement, and physiological
functions are affected (6, 10). In more advanced stages of
the disease, dysfunctions related to many cognitive areas
such as attention and executive functions, thought and be-
havior, language, apraxia, and visuospatial functions may
also be observed in the clinical picture (11).

Most individuals with the disease, including those in the
carly stages of AD, are adversely affected by physical
performance due to musculoskeletal problems such as
muscle weakness as well as body composition disorder,
and therefore experience difficulties in activities of daily
living (12).

Although there is no definite treatment for AD, the pri-
mary aim of medical treatment and physiotherapy is to
alleviate or prevent the symptoms of the disease, to teach
patients and their families how to manage symptoms, to
maintain individual independence, and to improve the
quality of life (13). To increase the effectiveness of the
treatment applied to patients, it is important to evaluate the
symptoms that may be observed with the disease and to
determine the relationship between these symptoms.

In the literature, it is reported that although the basis of
AD is related to brain damage, death and comorbidities in
patients are caused by cardiac and respiratory problems,
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malnutrition due to swallowing problems, and problems
related to skeletal muscle and bone (14, 15).

Recent investigations have shown that skeletal muscle
and bone are dynamic tissues that can communicate both
biomechanically and molecularly. Furthermore, molecular
factors released from skeletal muscle and bone can affect
cognitive processes (16-18). Research has demonstrated
that metabolically active tissues, such as skeletal muscle,
release neurotrophic factors that regulate synapses in the
brain (19). One of these factors is brain-derived neuro-
trophic factor (BDNF), which is released during skele-
tal muscle contraction. The absence of BDNF has been
linked to neurodegenerative processes (20, 21). During
muscle contraction, skeletal muscle releases molecular
factors that may affect cognitive function. One such factor
is BDNF, a neurotrophin that is required in adults for the
maintenance of synaptic connections and adaptive neuro-
nal plasticity, which regulates cognitive processes such as
learning and memory (22). Skeletal muscle dysfunction
and inadequate performance may affect the level of cog-
nitive impairment by reducing the amount of neurotrophin
released. This strengthens the link between low physical
activity, posture disorders, and cognitive function.

The primary aim of this study was to evaluate musculo-
skeletal disorders and cognitive impairment in individuals
diagnosed with AD. The secondary objective was to in-
vestigate the potential association between musculoskele-
tal issues and cognitive function.

MATERIAL and METHODS

For our study, which was planned and conducted as a
cross-sectional study, permission was obtained from Mus-
tafa Kemal University, Tayfur Ata Sokmen Medical Facul-
ty Ethics Committee (approval number: 23/12/2014/248).
All participants, family members, or caregivers were in-
formed about the purpose of the study and the evaluation
methods to be applied before the study. Written and verbal
consent was obtained from the participants and their care-
givers in accordance with the principles of the Declaration
of Helsinki.

Inclusion criteria; 1) Being diagnosed with Alzheimer's
disease by a neurologist, 2) Being between 55-80 years
of age.

Exclusion criteria; 1) Presence of deep vein thrombosis,
2) Presence of serious cardiac problems, 3) Co-operation
impairment.

The study sample comprised twenty-five volunteer par-
ticipants who met the inclusion criteria. Demographic
data of all participants were recorded and posture anal-
yses were performed by a physiotherapist. In addition,
the Mini-Mental State Examination (MMSE), Barthel
Index (BI), and Global Deterioration Scale (GDS) were
administered to all participants. Demographic information
(sex, age, body mass index, smoking habit, alcohol hab-

B2i0

it, educational status, presence of neurological disease in
the family, use of medication for the disease, presence of
systemic disease, and history of previous cerebrovascular
events) was recorded by means of a questionnaire created
by the investigators in accordance with the information
obtained from the participants and their family members
or caregivers.

Posture Analysis

It is used to evaluate the current posture of individuals and
to detect postural disorders. All participants were assessed
by the same physiotherapist. The analyses were performed
from the anterior, lateral, and posterior parts of the body
with the help of a plumb line.

In the anterior part of the body; thorax, knees, feet, and
toes, in the lateral part of the body; forward tilt of the head,
the presence of a round back, protraction of the shoulder,
presence of kyphosis-lordosis, the presence of anterior
pelvic tilt, presence of genu recurvatum, in the posterior
part of the body; lateral tilt of the head and scoliosis symp-
toms (shoulder inequality, hip inequality, lateral curvature
of the spine and gibbosity) were recorded as presence or
absence (23).

Mini-Mental State Examination (MMSE)

It was developed as a cognitive assessment for elderly
individuals with dementia. It was designed to be applied
quickly and efficiently. The Turkish version, which was
found to be valid and reliable, was used in our study (24,
25). The test consists of five main topics; 1) orientation, 2)
recording memory, 3) attention and calculation, 4) recall,
and 5) language. A maximum of 30 points can be obtained
from the test; 24-30 points are classified as normal, 18-23
points as mild, 10-17 points as moderate, and 10 points
and below as severe dementia.

Barthel Index (BI)

The index is used to assess the physical competence and
independence of individuals in basic activities of daily liv-
ing. The Turkish version, which was found to be valid and
reliable, was used in our study (26, 27). The scale ques-
tions mobility status such as feeding, washing, self-care,
dressing, defecation control, urinary control, going to the
toilet, ability to move from bed to wheelchair, walking
or being dependent on a wheelchair, and stair climbing
functions. There is a scoring according to whether the in-
dividual is assisted in performing these activities or not.
The scoring is between 0 and 100; 0-20 points indicate
complete dependence, 21-61 points indicate severe depen-
dence, 62-90 points indicate moderate dependence, 91-99
points indicate mild dependence, and 100 points indicate
no need for assistance.

Global Deterioration Scale (GDS)

It was developed by Reisberg et al., to determine the se-
verity of the destruction in dementia. The scale consists of
7 stages. While stage 1 represents normal cognitive status,



stage 7 defines the most advanced dementia. The stages of
the global impairment scale are as follows: Stage 1 defines
normal cognitive functioning with no cognitive impair-
ment, whereas stage 7 is the stage of very severe cognitive
impairment and defines the stage in which all verbal and
psychomotor abilities are lost in late dementia (28).

Statistical analysis

The data obtained from the research were evaluated in
SPSS 25.00 statistical package programme. Numerical
and percentage values in qualitative data and mean and
standard deviation values in quantitative data were ana-
lyzed. Chi-Square and Kruskal-Wallis tests were used to
analyze independent variables. The significance level was
accepted as p<0.05.

RESULTS

In the study, 48% of the individuals were females and 52%
were males. It was determined that 36% of the individu-
als were 65-69 years old, 28% were 70-74 years old and
24% were 75-79 years old. According to body mass in-
dex calculation, 60% of the individuals had normal body
weight, 28% overweight, 8% were obese and 4% had low
body weight. It was determined that 68% of the individu-
als included in the study had no smoking habit, 88% had
no alcohol habit, 56% were illiterate, 56% had no family
history of neurological disease, and 88% used medication
for the disease. Among the systemic diseases, diabetes
mellitus was present in 48%, hypertension in 52%, and
cardiac problems in 32%, and only 12% had a history of
cerebrovascular accident (Table I).

Gokeek O. et al. PNGRYELRPNPERNE)

When the GDS results of the individuals included in the
study were evaluated, it was determined that 12% of in-
dividuals with stage 5, 24% of individuals with stage 6
and 32% of individuals with stage 7 were included in the
study. As a result of MMSE, 48% of the individuals were
classified as having mild dementia with a score of 10-17,
and 56% were found to be fully dependent according to
BI (Table II).

Table II. Results of the participants' GDS, MMSE, and BI

n Yo
Global Deterioration Scale  Stage 1 2 8
Stage 2 3 12
Stage 3 1 4
_Stage 4 2 8
Stage 5 3 12
_Stage 6 6 24
Stage 7 8 32
Mini-Mental State 10-17 12 48
Examination 18-23 12 48
24 and above 1 4
Barthel Index Fully dependent 14 56
Highly dependent 4 16
Moderately dependent 3 12
Mildly dependent 3 12
Independent 1 4

When the results of the posture analysis of the patients
were evaluated; anterior tilt of the head in 76%, shoulder
protraction in 76%, presence of normal chest type in 80%,
increased thoracic kyphosis in 84%, normal pelvis posi-
tion in 92%, presence of genu varum in 12%, presence of
pes planus in 4% and presence of hallux valgus in 32%
(Table III).

Table III. Posture Analysis Results of the Participants

Table I. Demographic and Anamnesis Information of the Participants n %
% Head Neutral 6 24
Sex (F/M) 1213 48/52 Anterior tilt 19 76
Age 55-59 2 8 Shoulder Normal 6 24
60-64 1 4 Protraction 19 76
i 2 36 Thorax Normal 20 80
70-74 7 28
7579 3 2 Collapsed type chest 2 8
Body Mass Index (BMI) Weak 1 1 Funnel type chest 1 4
Normal 15 60 Barrel type chest 1 4
Overweight 7 28 Pigeon type chest 1 4
Fat 2 8 Spine Normal 1 4
Smoking Habit Yes 8 3 Increase in cervical 2 8
_ No 17 68 lordosis
Alcohol Habit Yes 3 12 Increase in thoracic 21 8
No 22 88 kyphosi
Education Status Iliterate 14 56 S g 015.‘5 . ; 0
Literate 3 12 _ EBCOIOSES
Primary education 2 8 Pelvis Noml:‘ll _ 23 92
Sccondary 4 16 Anterior tilt 2 8
education Knee Normal 22 88
Family Di d with Ni logical EI"ICCHSC fl -’-814 ey : 2
‘amily Diagnosed with Neurologic: es
Disease No 1 36 Foot Normal 24 96
Use of disease-directed medication There is 22 88 Pes planus 1 4
None 3 12 Toes Normal 16 64
Presence of Systemic Disease Diabetes Mellitus 12 48 Hallux valgus 8 32
Hypertension 13 52 Hammer finger 1 4
Cardiac Problem 8 32
Previous Cerebrovascular Event There is 3 12
None 22 88
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There was a significant correlation between the MMSE
results of the individuals and the results of the Bl and GDS
(p=0.024 and p=0.002). The dependency levels of individ-
uals in the moderate dementia group in BI (p=0.024) and
the stages of the GDS were significantly higher than those
with mild dementia (p=0.002) (Table IV).

Table IV. Comparison of Participants' Evaluation Parameters with the
Mini-Mental State Examination

MMSE X p
10-17 1823 24 and above
(n)

=

GDS Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6
Stage 7

15,318 0.002"

Head anterior tilt
Head neutral

Posture 6,500  0.019"

CVE There is
None

6,172 0.057

2

Education _llliterate

Status Literate
Primary education
Secondary
education
License

1,725 0.198

— —_ — [y —_ =
(=1 G\ONQMQ Ll =] NQE’
=] B =1 A [ =] el (=] g I = = R I el L

[ I Ee == =] Eer ==t E= = £=d LV el [ S =t =] )

P
BI Completely 7418 0.024"
dependent
Highly dependent
Moderately
dependent
Lightweight
Independent

BMI 18.5 and below
18.5-24.9
25-29.9
30-40

6,554  0.038"

SIRel—lc|o| © (w] e
— oo |o|w]| W= v
—S|oel=Ss] S (e ©

MMSE: Mini-Mental State Examination; BI: Barthel Index; GDS: Global Dete-
rioration Scale; BMI: Body Mass Index; CVE: Cerebrovascular Event; X2: Chi-
Square Test; KW: Kruskal-Wallis (**); (*): Fisher Exact Test; Significance p<0.05

While it was found that the dependency levels in BI in-
creased significantly as the stages of GDS increased
(p=0.008), there was no significant relationship between
education status and stages of GDS (p=0.116) (Table V).

Table V. Comparison of Global Deterioration Scale with Barthel Index
and Education Status

GDS Stage pe p
1 2 3 4 5 6 7
Completely 0 0 0 1 1 5 7 32,58 0.00
dependent 9 8
Highly dependent 0 0 1 1 1
Moderately 1 1 0 0 1 0 0
dependent
_ Lightweight 1 1 1 0 0 0 0
M Independent 0 1 0 0 0 0 0
Illiterate 2 1 1 0 1 3 6 27,34 0.11
Literate 0 0 0 2 0 1 0 5 6
g Primary education 0 0 0 0 0 1 1
g g Secondary 0 2 0 0 2 0 0
2 § _education
3
M @ License 0 0 1 0 0 1 1

BI: Barthel Index; GDS: Global Deterioration Scale; X2: Chi-Square Test; (*):
Fisher Exact Test; Significance p<0.05*

| Y

DISCUSSION

Advanced age is the strongest risk factor for AD. Especial-
ly after the age of 80, women are more prone to AD than
men (2). However, 52% of the study population was male,
indicating that there was no significant difference between
the sexes. Furthermore, the fact that 36% of the population
was in the 65-69 age range is a worrying trend indicating
that the age of onset of AD is decreasing. Furthermore,
an unhealthy lifestyle and cardiovascular risk factors have
been associated with an increased risk of dementia (29). In
addition to high rates of diabetes, hypertension, and heart
problems, family history of neurological diseases and
smoking were also important factors in the research data.
In the evidence that education plays a role in age-related
cognitive decline, various studies on "normal ageing" re-
port a slower cognitive and functional decline in individu-
als with a higher status of education (30). It has also been
reported in the literature that a higher status of education
may have a greater capacity to compensate for neuronal
damage (31). In the study population, 56% of the indi-
viduals diagnosed with AD were illiterate, which suggests
that individuals with a low status of education are at a se-
rious risk of developing AD.

Although motor and sensory functions are preserved until
the late stages of AD, cognitive function tends to decrease
progressively. In the neurodegenerative process, the hip-
pocampus and entorhinal cortex, which are responsible for
memory functions, are affected first. Therefore, memory
dysfunction is observed as the initial symptom of the dis-
ease (32, 33). Consistent with the literature, the data of
the study population showed that 48% had mild dementia,
32% were in stage 7 of GDS and 56% were fully depen-
dent. These findings support the destructive effect of the
disease on memory.

It is known that the level of independence is negatively
affected in AD with a decrease in muscle mass (34, 35).
Coordination of muscles is important for their proper
functioning during movement and includes the ability
of all relevant muscles to work together (36). Agonists,
antagonists, and synergists must work in coordination to
ensure correct and efficient muscle performance. It is also
known that shortening of the muscles disrupts muscle bal-
ance (37). In our study, various postural deformities in-
cluding anterior head tilt, shoulder protraction, increased
thoracic kyphosis, and hallux valgus were detected. Giv-
en the detrimental effect of AD on cognitive function and
the significant level of functional dependence observed in
our study, these postural changes in AD patients may be a
consequence of reduced functional ability resulting from
impaired cognitive function.

Previous studies have reported a significant correlation
between cognitive function measured by MMSE and per-
formance in activities of daily living measured by BI in
individuals with AD (38-40). Consistent with previous
studies, our findings show that as cognitive impairment



increases, the level of dependence on activities of daily
living also increases.

In conclusion, considering that muscle parameters are
associated with cognitive domains, it can be considered
that good physical activity level, adequate muscle per-
formance, and correct regulation of postural muscles will
have a positive effect on cognitive functions.

Limitations

Our study has some limitations. Firstly, our study was
conducted with individuals from a single center, which
provided great convenience in conducting the study, but
limited our ability to reach individuals with different liv-
ing standards and habits. Secondly, the study population
is relatively small and it is recommended to continue to
study larger populations. Finally, since there was no con-
trol group in our study, it could not be compared with the
normal population.

CONCLUSION

In individuals diagnosed with AD, musculoskeletal prob-
lems and posture disorders are observed as a result of the
progression of cognitive function and progression toward
complete dependence. The fact that the study population
exhibited dementia and complete functional dependence
made musculoskeletal disorders inevitable. To improve
functional dependence and cognitive impairment, it is im-
portant to expand physiotherapy applications in addition
to medical treatment for individuals with AD.

Gokceek O. et al. PNGRYERRIPERNIE))
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Amacg

Gebelerin COVID-19 ’a yakalanma riski toplumla benzer olsa da benzer yastaki gebe ol-
mayan kadinlara gore ciddi hastalik gelistirme riskleri bulunmaktadir. Caligmanin amact;
gebelerin COVID-19a karsi agilanma durumlari, as1 tereddiitii sebeplerinin belirlenme-
sidir.

Gerec ve Yontemler

Calisma kesitsel tiptedir. 01.12.2021-30.06.2022 tarihleri arasinda yiiriitiilmistiir. He-
saplanan katilimci sayisina ulagmak i¢in merkez ilgelerdeki aile hekimleri basit rastgele
orneklemeyle secilmistir. Caligmanin bagimli degiskeni COVID-19 asisi olma durumu;
bagimsiz degiskenleri egitim durumu, gelir durumu, COVID-19 gegirme ve asilanma
durumu, gebeyken COVID-19 asisinin 6nerilme durumu, énerildiyse kimin 6nerdigi, ast
yaptirmama nedenleridir. Analizler, SPSS 23.0 programinda yapilmistir. Tek degiskenli
analizlerde ki-kare ve Student t testi kullanilmistir. Cok degiskenli analizde lojistik reg-
resyon kullanilmig; p<0,05 anlamli kabul edilmistir.

Bulgular

Gebelerin %67,8’ine ulasiimistir (n=198). Katilimcilarin yas ortalamasi 29,01+5,53tiir;
%61,4’1 gebeligin son trimesterindedir; %12,2’sinin bir kronik hastalig1 vardir. Pande-
minin basindan beri gebelerin %3 1,2°si COVID-19 gegirmistir; bunlarin %35’ COVID-
19’u gebeyken gecirmistir. Gebelerin %74,2’si en az bir doz COVID-19 asist yaptirmis;
agtlananlarin  %42,3’0 gebeyken asilanmugtir.  Gebelerin  %25,8’1  agilanmamustir;
%22,7’sine COVID-19 agis1 6nerilmemistir. Asilanmayan gebelerden, asilanmama nede-
nini belirtenlerin en sik belirttigi iki neden; yan etkilerinden korkmak (%51,1), bebegin
olumsuz etkilenme ihtimalinden korkmaktir (%24,4). Cok degiskenli analiz sonucuna
gore as1 onerilmeyen gebelerde COVID-19 asisi yaptirmama 8,35 kat fazla bulunmustur
(p=,001; %95 GA:2,40-28,98).

Sonuclar

Gebelerin %25,8’1, gebelik doneminde agilanmamis; %22,7’sine hig¢ a1 dnerilmemistir.
Pandemi gibi yiiksek riskli bir durumda; gebeler yakindan takip edilmeli, asisiz olma-
larma ‘sifir tolerans’ yaklasimi benimsenmelidir. Asilanmanin arttirtlabilmesi i¢in saglik
calisanlarinin asty1 6nermesinin 6nemi biiyiiktiir.

Anahtar Kelimeler
COVID-19, COVID-19 asis1, Pandemi, Gebelik
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ABSTRACT

Objective

Although the risk of COVID-19 in pregnant women is simi-
lar to that of the general population, they have a higher risk
of developing serious diseases compared to non-pregnant
women of similar age. The aim of the study was to determine
the vaccination status of pregnant women against COVID-19
and the reasons for vaccination hesitation.

Material and Methods

The study is cross-sectional. It was conducted between
01/12/2021-30/06/2022. Family physicians in the central dis-
tricts were selected by simple random sampling to reach the
calculated number of participants. The dependent variable
of the study was COVID-19 vaccination status; independent
variables were educational status, income status, COVID-19
and vaccination status, COVID-19 vaccination recommen-
dation while pregnant, if recommended, who recommended
it, and reasons for not getting vaccinated. Analyses were per-
formed in SPSS 23.0 programme. Chi-square and student t
test were used in univariate analyses. Logistic regression was
used in multivariate analyses; p<0.05 was considered signif-
1cant.

Results

In the study, 67.8% of the pregnant women were reached
(n=198). The mean age of the participants was 29.01£5.53
years; 61.4% were in the last trimester of pregnancy; 12.2%
had a chronic disease. Since the beginning of the pandemic,
31.2% of pregnant women had COVID-19; 35% of them
had COVID-19 while pregnant. The percentage of pregnant
women who received at least one dose of COVID-19 vaccine
was 74.2%:; 42.3% of those vaccinated were vaccinated while
pregnant. The percentage of pregnant women who were not
vaccinated was 25.8%; 22.7% were not offered COVID-19
vaccine. Among the unvaccinated pregnant women, the two
most frequently cited reasons for not being vaccinated were
fear of side effects (51.1%) and fear of the possibility of ad-
verse effects on the baby (24.4%). According to the results
of multivariate analysis, the rate of not getting COVID-19
vaccine was 8.35 times higher in pregnant women for whom
vaccination was not recommended (p=.001; 95% CI: 2.40-
28.98).

Conclusions

In the study 25.8% of pregnant women were not vaccinated
during pregnancy and 22.7% were not offered any vaccine.
In a high-risk situation such as a pandemic, pregnant women
should be closely monitored and a 'zero tolerance' approach
should be adopted for unvaccinated women. In order to in-
crease vaccination, it is of great importance for healthcare
professionals to recommend the vaccine.

Key Words
COVID-19, COVID-19 vaccine, Pandemic, Pregnancy
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2019 yilinda Cin’in Wuhan kentinde baslayan COVID-19
pandemisinde Diinya Saglik Orgiitii (DSO) verilerine gore;
03 Mart 2023 itibariyle, DSO'ye bildirilen 7.037.007 6liim
ve 774.834.251 dogrulanmig COVID-19 vakasi vardir.
COVID-19 hastaligindan korunmada etkili asilar gelisti-
rilmesine ragmen ag1 {iretimindeki yetersizlik, diinyada asi
dagilim esitsizligi, rapel dozlar gerekmesi asi reddi/tered-
diitii gibi nedenlerle; pandemi siirecinde yiiksek bagigikla-
ma diizeylerine erisme ve siirdiirmede giicliikler s6z konusu
olmustur (1-4).

COVID-19 hastalig1 agisindan toplumdaki herkes risk altin-
dadir. Ancak yaslilar, altta yatan tibbi sorunlart olan birey-
lerde viriisiin bulasmasi; ciddi hastalik riskini artirmaktadir.
Hastalik Kontrol ve Korunma Merkezleri (Centers for Di-
sease Control and Prevention-CDC) tarafindan sistematik
olarak gerceklestirilen incelemelerde, COVID-19 ile iliskili
ciddi hastalik riski olan durumlar listesinde gebelik de yer
almaktadir (5).

Gebelerin COVID-19 hastaligini gecirme olasilig1 toplumun
riskiyle benzerdir. Ancak; hastalandiklarinda ciddi sonuglar-
la karsilagma riskleri benzer yaslardaki gebe olmayan kadin-
lara gore yiiksektir. Ozellikle ileri yasta, fazla kilolu ya da
onceden bilinen tibbi sorunu olan gebelerde ciddi sonuglar
goriilebilmektedir (6-10). Bu sonuglar arasinda; hastaneye
yatis, yogun bakima yatis, mekanik ventilator ihtiyaci olmasi
ve 6lim olasiliginda artis bulunmaktadir (10, 11). Yapilan
sistematik derlemelerde; pandemi dncesine gore 6lii dogum-
larda, anne dliimlerinde ve anne ruh sagliginda bozulmalarin
artt1g1 ve dogum sirasinda COVID-19 agisindan testi pozitif
olan gebe kadinlarda preeklampsi gelisme ve acil sezaryen
yapilma olasiliginin ve 6lii dogum riskinin daha fazla oldugu
belirlenmistir (8, 10, 12).

COVID-19 hastalig1 yalnizca anne igin degil bebek i¢in de
cesitli riskler tasimaktadir. Ornegin; annenin COVID-19
hastalig1 ile erken dogum olasiligmmn artmasi, yenidoganin
mekanik ventilator ihtiyacinin olmast iligkili bulunmustur
(8, 10, 12, 13). Annenin yogun bakima alinmasi ve bebegin
erken dogumu dahil bilinen COVID-19 risklerine karst ko-
runmanin en iyi yolu ise asidir (6-9). COVID-19’a karsi
asilama gebeligin herhangi bir doneminde yapilabilir (8, 10,
12). Calismalar, agilanmayla olusan antikorlarin plasentay1
gecerek, dogum sonrast da anne siitii ile bebege ulasarak;
bebegin COVID-19'a karst bagisikligma yardimer oldu-
gunu ve m-RNA agilarmim uygulanmasimimn annede giiglii bir
bagisiklik yanitla sonuglandigini gostermistir (8, 10, 12).
CDC, uygulanmasina izin verilen asilardan herhangi birinin,
gebe veya emziren kisilere uygulanabilecegini belirtmistir.
Ek olarak; Amerikan Kadin Dogum ve Jinekologlar Dernegi
(ACOQG), Birlesik Krallik Kadim Hastaliklart ve Dogum
Dernegi (RCOG), Avrupa Kadin Hastaliklari ve Dogum
Kurulu Dernegi (EBCOG), Kanada ve Avustralya ve Yeni
Zelanda saglik otoriteleri ve T.C. Saglik Bakanlig1 da gebe-
lere COVID-19 asisin1 6nermektedir (10, 14, 15).

Astlarin kullanima girmesinden bu zamana kadar pek ¢ok
iilkede gebe kadinlara COVID-19 asisi uygulanmistir ve
anne ya da bebek sagligini tehdit edecek herhangi bir giiven-
lik sorunu tespit edilmemistir (6-9, 16).
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Tim bu bilgilere ragmen gebe kadinlarn COVID-19 asist
olma ile ilgili tereddiitleri oldugu goriilmektedir. Ciinkii as1
gelistirilmesi siirecinin baglamasiyla birlikte COVID-19
asilarina yonelik efsaneler, yanlis bilgiler giindeme gelmistir.
Bu noktada saglik ¢alisanlarmimn rolii kritiktir (17).

Tiirkiye o6zelinde; COVID-19 asist yaptiran, COVID-19
nedeniyle gergeklesmis anne 6liimii ya da anne ve bebekte
olusmus komplikasyonlarla ilgili herhangi bir detayli resmi
veri agtklanmamustir. Ancak medyada yer alan haberlerde
COVID-19 asis1 olmamis ve COVID-19 nedeniyle hayatini
kaybeden anneler oldugu goriilmiistiir (18). Anne olim
oraninin 2020 yilma ait saglik istatistikleri yilliginda 100.000
canli dogumda 13,1 oldugu ancak hesaplamaya COVID-19
kaynakli anne dliimleri dahil edildiginde oranin 100.000 can-
l1 dogumda 19,9’a yiikseldigi goriilmektedir (19).

Bu ¢alisma ile; Antalya ilinin merkez il¢elerinde aile hekim-
liklerinde kayitli olan, ikinci ve tigiincii trimesterdeki gebe-
lerin COVID-19’a kars1 agilanma durumlari, asilanma karar-
larint etkileyebilecegi diisiiniilen faktorler ve as1 tereddiitii
nedenleri belirlenmesi amaglanmustir.

GEREC ve YONTEMLER

Calismanin Tipi ve Orneklem Secimi

Arastirma, kesitsel tipte tasarlanmustir. Caligmanin yapildigi
zaman araligi 01.12.2021-30.06.2022 tarihleri arasini iger-
mektedir. Caligma igin Saglik Bakanligi COVID-19 Bilimsel
Arastirma Komisyonu’ndan (N0:2021-11-09T11_54 51) ve
Akdeniz Universitesi Tip Fakiiltesi Klinik Aragtirmalar Etik
Kurulu’ndan (N0:2021/847) onay alinmustir. Calismanin aile
hekimligi birimlerinde yiiriitiilecek olmasi nedeniyle Antalya
fli Saglik Miidiirliigii’nden de idari izin alnmustir. Antalya
iline ait bes merkez ilgede bulunan aile hekimligi birimle-
rine kayith 8461 gebe bulunmaktadir. Ulasiimasi hedeflenen
gebe sayisini belirlemek i¢in Epi Info StatCalc programi
ile 6rnek biiyiikligii hesabi yapilmistir. Sonugta en az 292
gebeye ulasilmasi gerektigi bulunmustur. Aile hekimi basi-
na ortalama 20 gebe (toplam 8461 gebe, 435 aile hekimi;
8461/435 =19.4) dustiigii hesaplanarak tabakali 6rnekleme
yontemi ile her ilgeden kag aile hekimi segilecegi hesaplan-
mustir. Tlce iginde aile hekimlerinin secimi basit rassal (sim-
ple random) 6rnekleme yontemi segilmistir Asgari katilimei
sayisina ulagmak i¢in (292/20=14,5); 15 aile hekimi se¢ilmesi
gerekmekte olup caligmaya katilmayi kabul etmeme ihtima-
line karst %30’luk bir reddetme olasilig1 eklenerek 20 aile
hekimi segilmesine karar verilmistir. Tabakalama sonucunda
5 merkez ilgede; Aksu’dan 1, Désemealti’ndan 1, Kepez’den
8, Konyaalti’ndan 2, Muratpasa’dan 8 aile hekimi olacak
sekilde basit rastgele 6rnekleme yapilmistir.

Verilerin toplanmasi

Veriler toplanirken; literatiir taramasi sonucu elde edilen bilgi-
lerin rehberliginde olusturulan formdan yararlanilmigtir. Veri
toplama formunda; sosyodemografik dzellikler, varsa dnceki
gebeligi ile ilgili bilgiler, gebeyken yapilmasi geren asilar ve
COVID-19 hastaligt/ COVID-19 asisina iliskin 6zellikleri
sorgulayan toplam 43 soru yer almaktadir. Ornekleme ¢ikan
aile hekimlerinin tiim ikinci ve tiglincii trimester gebeleriyle
goriismek i¢in aragtirmacilar tarafindan Aile Sagligi Merkezi

| P

(ASM) ziyaretleri yapilmistir. Ulagilamayan gebelere ise
telefon goriismeleri ile ulasiimaya ¢aligilmustir.

Veri Analizi

Toplanan veriler SPSS 23.0 programi ile analiz edilmistir.
Tanimlayici istatistiklerde yiizde, ortalama =+ standart sapma
(SS) degerleri hesaplanmis, gruplar arasi karsilagtirmalarda
ise Ki Kare/ Fisher’s Exact Testi, Student T/ Mann Whitney
U testi kullanilmistir. Cok degiskenli analizde, lojistik regres-
yon analizi uygulanmustir. Tip 1 Hata (Alfa Hata) diizeyi 0,05
olarak almmustir.

Etik Kurul Onay:

Calisma icin Akdeniz Universitesi Tip Fakiiltesi Klinik
Aragtirmalar Etik Kurulu’ndan (No:2021/847) onay alin-
mistir. Caligma “Helsinki Deklarasyonu™na gore yapilmustir.
Calismada yer alan bireylerden bilgilendirilmis onam ve ve-
rilerin yaymlamasi igin yazili izin alimmistir.

BULGULAR

Caligmada  ulasilmast  hedeflenen  gebe  sayisinin
%67,8’ine ulagilmistir (n=198). Gebelerin yas ortalamasi
29,01+5,53tiir; %61,4’1 gebeligin tiglincl trimesterindedir;
%12,2’sinin bir kronik hastalig1r vardir. Gebelerin %93,0’1
Tetanoz asilarini yaptirmis ya da giinii gelince yaptiracagini
ifade etmistir (Tablo I).

Tablo I. Gebelerin Sosyodemografik Ozellikleri

Degiskenler Say1 (n=198) | Yiizde (%)
Egitim durumu Okuryazar degil 3 1,5
Okuryazar 9 4,6
ilkokul mezunu 15 7.6
Ortaokul mezunu 47 23,7
Lise mezunu 47 23,7
Universite mezunu ve tizeri 77 38,9
Gelir durumu Geliri giderinden az 60 314
=10 Geliri giderine esit il 508
Geliri giderinden fazla 34 17,8
Kronik hastalik varhg Var 24 12,2
(n=197) Yok 173 878
Gebelik Trimester ikinci Trimester 71 38,6
(n=184)
Ugiincii Trimester 113 61,4
Gebe iken Tetanoz (Td) | Yaptirmamug 13 7,1
astsuu yaptirma durumu | me s e ek 15 3.1
(=184) Yaptirnus 156 84,8

Pandeminin basindan beri gebelerin  %31,2’si  (n=60)
COVID-19 gegirmistir; bu 60 gebenin %35’1 (n=21) COVID-
19’u gebeyken gegirmistir. Gebelerin %74,2’si (n=144) en az
bir doz COVID-19 asisi yaptirmis; astlananlarin %43,2’si
(n=61) gebelik doneminde asilanmistir. Gebelerin %25,8’1
(n=50) hi¢ asilanmamustir; %22,7’sine (n=41) hic COVID-19
asis1 onerilmemistir. Hig COVID-19 agist olmamis gebeler-
den, asilanmama nedenini belirtenlerin; %51,1’inin asmin
yan etkilerinden korktugu, %48,8’inin bebeginin olumsuz et-
kilenme ihtimalinden korktugu, %24,4 {iniin uzun dénem et-
kilerinin belirsiz olmasindan dolay1 kaygilandigi, %11,1’inin
basm/sosyal medyadaki olumsuz haberler nedeniyle ¢ekin-
digi, %11,1’inin ag1 lireten firmalara glivenmedigi i¢in as1
yaptirmadiklart bulunmustur.

Tek degiskenli analizlerde gebelerin herhangi bir zamanda
(Gebelik oncesi veya gebelik sirasinda) COVID-19 asist
olmamalari ile egitim durumu ve gelir durumu degiskenleri



arasinda istatistiksel olarak anlamli fark bulunmustur. Bu
degiskenlerden; katilimcilarin lise mezunu diizeyinden daha
az egitiminin olmasi, gelirinin giderinden az olmasi halinde
as1 olma yiizdesi istatistiksel olarak anlamli bigimde daha
diisiiktiir (p degerleri sirasiyla; p=,002; p=,020). Gebelik
doneminde COVID-19 asisi yaptirma durumunu etkileyen
degiskenler; tek degiskenli analizlerle incelendiginde ise sa-
dece aginin 6nerilmesi istatistiksel olarak anlamli bulunmus-
tur. As1 Onerilmemis olanlarin gebeyken asilanmama orani
digerlerine gore daha yiiksektir (p<0,001) (Tablo II).

Tablo II. Katiimcilarn gebeyken asilanma durumlar ile COVID-19
agismin Onerilme durumu/Gneren saglik ¢alisanlarinin karsilagtirilmasi

Degiskenler Hamileyken agilanma durumu
Toplam
Asilanmig Agilanmanug
Sayr | Yiizde | Say1 | Yiizde | Sayr | Yiizde*
= g Onerilmis 56 40,0 84 60,0 | 140 | 773
: E
s
o 2 [ Onerilmemis 3 73 38 92,7 41 227
=
2f
=
S £ | Toplam 59 32,6 122 | 674 | 181 | 100,0
o
P<0,001 y2=15418
Kadin hastabiklan ve dogum uzmani, 11 440 14 56,0 25 14,0
g aile hekimi/aile saghgi elemam
E. Kadin hastaliklar ve dogum uzmani 21 46,7 24 533 45 253
g
] g Aile hekimi/ Aile saglig1 eleman 23 343 44 65,7 67 37,7
é’o Onerilmemis 3 73 38 92,7 41 230
=]
o Toplam 58 326 | 120 | 674 | 178 | 100,0
p=0,001 %2 =17,554
*Siitun yiizdesi

Cok degiskenli analizde modele degisken olarak; gelir, egi-
tim durumu, asmin 6nerilme durumu alinmistir. Bu durumda
as1 onerilmeyen gebelerde COVID-19 asis1 yaptirmama 8,35
kat fazladir (p=0,001; %95 Giiven Araligi-GA: 2,40-28,98)
(Tablo I1I).

Tablo III. Gebelerin egitim, gelir, asinin onerilme durumu ile gebelik done-
minde COVID-19 asis1 olmamalart ile ilgili diizeltilmis (adjusted) odds
orani sonuglari.

Faktir Diizeltilmig Odds i¢in %95
Odds oram Giiven Arahf
Alt Ust
siir sir
Egitim durumu Lise mezunu ve iizeri* 1
Lise diizeyi altinda 1,04 0,50 2,17
Gelir durumu Geliri giderinden fazla/esit* 1
Geliri giderinden az 1,04 0,49 2,17
COVID-19 agisimn | Asi onerilmig* 1
dnerilme durumu
As1 dnerilmemis 8,35 2,40 28,98

* Referans Kategori

TARTISMA

Gebelik doneminde COVID-19 asisinin dnerilmemis olmasi
agillanmama riskini artrmaktadir (Odds Orani-OR:8,35;
%95 GA:2,40-28,98). Gebeler ¢aliymanimn yapildigi donem-
de Tiirkiye geneline gére daha az asilanmislardir (20).
Caligmada gebelerin %25,8’inin COVID-19 asis1 yaptirma-
dig1 goriilmistiir. Farkli tereddiit etme nedenleri bulunmakta
olup; %>51,1’inin kendileri {izerinde olusabilecek yan etkiler-
den; %24,4iniin de bebegin olumsuz etkilenme ihtimalin-
den korkmasi nedeniyle as1 yaptirmadig1 bulunmustur.
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Gebe/emziren kadinlarm COVID-19 asisina iliskin ilk 6nce-
likleri soruldugunda en sik verdikleri yanit ¢ocuklar igin
giivenlikti (%61,5). En yaygm ikinci 6ncelikleri de kendileri-
yle ilgili glivenlikti (%47). Cok uluslu bir ¢aligmada da ben-
zer sekilde gebelerin en 6nemli dnceliginin bebekleri ile ilgili
giivenlik endiseleri oldugu goriilmektedir (21). Malezya’da
yiiriitiilen bir ¢alismada, bu c¢alismadaki sonuglara benzer
sekilde; gebelerin %40’ mm COVID-19 asisinin kendileri
lizerindeki yan etkileri ile bebeklerinde olusabilecek olasi
zararlar konusunda endiseli oldugu bulunmustur (22).
Amerika Birlesik Devletleri (ABD)’de as1 tereddiitii ve ast
kabuliiniin prediktorleri {izerine yapilan bir arastirmada gebe/
emziren kadinlarda tereddiitiin yiiksek oldugu bulunmustur
(23).

Takip randevusuna gelen gebelerin ast kabul oranini belir-
lemeye c¢alisan bir arastirmada gebeyken COVID-19 asisi
yaptirmak istememelerindeki en biiyiik kaygmin giivenlik
konusunda oldugu bulunmustur. Katilimcilarm %45,8’i
asinin fetiis/ yenidoganda yol agabilecegi sorunlar; %17,7’si
de as1 yan etkileri nedeniyle kaygili oldugu belirlenmistir
(24).

Gebelerin as1 olma durumlarmi inceleyen bir calismada;
asinin saglik calisani tarafindan Onerilmemesi, asilarla il-
gili diisiik bilgi diizeyine sahip olma, celiskili onerilerin
varligr ast olmayr engelleyen durumlar arasinda bulun-
mustur. Asilanma tereddiitleriyle ilgili nedenler kategorize
edildiginde tiim asilarin yarisindan fazlasi igin (%54) gegerli
olan kategorinin gilivenlik endiselerini i¢eren 'riskler/fayda-
lar' kategorisi oldugu goriilmistiir (25). Asinin kabul edilme-
sindeki engeller arasinda; baska calismalar incelendiginde
yanlis bilgilendirmeler nedeniyle artan endiseler, asilara dair
giiven eksikliginin yer aldigi1 gorillmiistiir (26, 27). Katar’da
yapilan bir ¢alismada; gebeler, COVID-19 asilamasina karsi
%25'lik bir as1 tereddiit oran1 sergiledi. Grubun ana endise-
leri enfeksiyon riskleriydi ve a1 tereddiitiinii belirleyen ana
faktor astya 0zgii glivenlik endiseleriydi (28). Malezya’da
yapilan ¢alismada asinin etkinligine olan inang, asinin ve-
rildigi sisteme olan inang da as1 kabuliinii etkileyen faktorler-
dendir (22).

Kolombiya Universitesi Jinekoloji kliniginde yapilan bir
calismada klinikte c¢alisan, klinige bagvuran kadinlarda
COVID-19 asist kabulii aragtirilmisti. COVID-19 asisini
kabul etmemelerine neden olan faktorler; aginin gebelik tize-
rindeki etkisi, yan etkileri, kalict sonuglari, infertilite ve ast
kaynakli COVID-19 hastaligi gecirme korkusuydu. Ayrica
gebelerin COVID-19 agisini olma oranlarmin, gebe olmayan
ve emziren kadinlara gore istatistiksel olarak anlamli sekilde
diisiiktii. Gebelerin asty1 kabul etme (Asilanmis olma/ As1 ol-
may1 isteme) orant %44,3'tii. Gebelerin agilanma konusunda
cesitli endiseleri olmasina ragmen bu endise gebelikte yapilan
grip, bogmaca gibi agilara karsi duyulan endiseyle esit degil-
di (29). Bu galismada gebelerin benzer sekilde Tetanoz difteri
(Td) asisin1 daha yiiksek oranda yaptirdigt saptanmustir.
Literatiirde egitim diizeyinin as1 kabuliine etkilerine ilis-
kin farkli sonuglar yer almaktadir. Katar’daki gebelerde,
calismamizdaki bulgulara benzer olarak egitim diizeyinin
6nemli bir faktor olmadigi bulunmustur (21). Bir meta ana-
lizde 12 yildan az egitim almis katilimcilarda COVID-19 as1

2191



INGRETIORIPERIEY Akin Ozkara G. ve ark.

kabulii daha diisiik, 24 farkli iilkeye ait ¢aligmalarin bulun-
dugu bir sistematik derlemede de yiiksek egitim diizeyine
sahip gebelerin as1 kabuliiniin daha fazla oldugu saptanmustir
(26, 30).

Malezya’da gergeklestirilen cok merkezli bir ¢aligmada hane
halki gelirinin yiiksek olmasinin, annenin as1 olma isteginin
bagimsiz yordayicilarindan oldugu bulunmustur (22).
Caligmamizin  dikkat ¢ekici sonuglarindan ilki kendi-
sine hic COVID-19 asist onerilmedigini belirten (%22,7)
katilimeilarn bulunmasidir. ikincisi de asmim saglik cahisani
tarafindan 6nerilmemis olmasinin as1 olmay1 olumsuz etkile-
diginin saptanmasidir (OR:8,35; %95 GA:2,40-28,98).

As1 olmaya karar verme siirecinde saglik hizmeti
saglayicilarinin ast Onerilerinin kritik 6neme sahip oldu-
gunu ve saglik hizmeti saglayicilarinin agilama karart ver-
mede en etkili kisiler oldugunu gosteren farkli calismalar
vardir (22, 31).

COVID-19 oncesi donemde yapilan ve gebelerin tetanoz/
grip asist olma dinamiklerini ¢alisan arastirmalarin ince-
lenmesi sonucunda; asilanma tereddiitleriyle ilgili nedenler
kategorize edildiginde ikinci siradaki kategori saglik galisan-
larinin rolii ve tavsiyede bulunmamalarina iliskindi (%17)
(25).

Gebelere dogru bilgilerin ulastirilabilmesi igin; klinisyenle-
rin, bireylerin as1 ile ilgili soracaklari sorulara hazirlikli ol-
malart gerekmektedir. Bir arastirmada bireylerin neredeyse
%380’ as1 olup olmama kararim verirken saglik personeline
bagvuracagini ifade etmistir (17).

Literatiirde bir saglik ¢alisanindan as1 tavsiyesi almanimn
kisinin yasadig1 cografya ve sosyal 6zelliklerden bagimsiz
bi¢imde gebenin karar vermesinde etkili olan en 6nemli fak-
tor oldugunu gosteren pek ¢ok calisma yer almaktadir (21,
30, 32).

Saglik calisanlarinin COVID-19 asilariyla ilgili verdigi bil-
gilere duyulan giivenin as1 kabuliiniin giiglii bir gostergesi
oldugunu gosteren bir ¢alismada diizeltilmis OR’nun 4,36
(GA %95:1,28-14,85) oldugu bulunmustur (21). Bu nokta-
da saglik personelinin ast olma konusunda tereddiit yasayan
gebe veya emziren kadinlara bilimsel kanitlara dayali, yiik-
sek kalitede Oneri sunmasini saglamak igin saglik calisan-
larinin egitiminin rolii vurgulanmistir (21, 33, 34). Ast ka-
buliinii etkileyen faktorleri inceleyen bir calismada; halk
sagligl kurumlarma giiven, gebelik siirecinde COVID-19
asisiin giivenligiyle ilgili net bilgiler alma, takip eden kadin
dogum uzmaninin 6nerisinin kadinlarin harekete gegmesinde
rollerinin oldugu saptanmustir. Kadin dogum uzmanlarinim
gebelere kanita dayali etik bir yaklagimla rehberlik etmeleri-
nin 6nemi vurgulanmistir (35).

Gebelik oncesinde ya da gebelik sirasinda influenza, Tdap,
COVID-19 agilarin1 yaptirma durumlarmin incelendigi,
2022-2023 grip sezonunda yapilan bir arastirmada saglik
calisanlarinin 6nerisini almanin as1 tereddiitiinii azalttigi bu-
lunmustur (36).

Calismanin Giiclii Yam ve Kisithhgi

Literatlir taramasinda Tirkiye’de gebelerin COVID-19’a
kars1 agilanma durumlarini gdsteren toplum tabanli bir ¢alig-
ma bulunamamistir. Bu ¢aligmanin pandemi kosullarinda
toplum tabanli ve 6zellikli bir risk grubunda yapilmig olmast
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giiclii yanidir. Calismanin kisithligi ise pandemi sartlart nede-
niyle ulagsma yiizdesinin %67,8 olmasidir.

SONUC ve ONERILER

Gebelerin dortte biri herhangi bir zamanda (gebelik 6nce-
si ve/veya gebelik sirasinda) hi¢ asilanmamustir ve saglik
calisaninin astyr Onermemis olmasi halinde asilanmama
olasiligi artmaktadir. Bu, calismanin yapildigi dénemde
Tiirkiye’deki 18 yas tstii asilanmama hizindan yiiksektir.
COVID-19 enfeksiyonunun sonuglari gdz oniinde bulun-
duruldugunda; hala ciddi sayida gebe ve bebegi risk altin-
dadir. Gebeler, sunulacak saglik hizmetleri bakimindan ilk
oncelik ve onem verilmesi gereken gruptur. COVID-19
asisini yaptirmama hem gebe hem de bebegi igin ciddi saglik
sonuglarma yol agabilmektedir. Bu noktada kadinlarin agilan-
ma konusundaki tereddiitlerini ortaya koymak ve saptanan
nedenlere yénelik miidahaleler gelistirmek 6nemlidir. Ozel-
likle pandemi gibi yiiksek riskli bir durumda; kullanilan bilgi
sistemlerinin de yardimiyla bu grup yakindan takip edilmeli,
gebelerin asisiz olmasina ‘sifir tolerans’ yaklagimi benim-
senmelidir. Gebeler kendilerini korumak i¢in COVID-19’a
karst uygulanan halk sagligi énlemlerine uymali, a1 olmalt
(hatirlatma dozlari dahil) ve rutin izlemlerine gitmelidir. Ast
giivenliligi ile ilgili bir izleme sistemi kurulmali ve analiz
sonuglart toplumla seffaf bicimde paylasiimalidir. Gebelerin
beste birine ast onerilmemistir. Bu noktada saglik personeli-
nin rolii kritiktir. Bir ast 6nerilirken hastaligin riskine isaret
etmek yerine, gebe ve emziren kadmlar arasinda asinin ko-
ruyucu rolil ve gilivenligine odaklanan halk sagligi kampan-
yalar1 faydali olabilir. Gereken hassasiyet gosterilmezse;
onemli saglik gostergelerinden olan anne 6liim oranlarmin
artmasi kaginilmaz olacaktir.

Etik Komite Onay1

Bu aragtirma, ilgili tiim ulusal diizenlemelere, kurumsal
politikalara ve Helsinki Bildirgesinin ilkelerine uygundur ve
Akdeniz Universitesi Tip Fakiiltesi Etik Kurulu tarafindan
onaylanmistir (Onay numarast: 2021/847).
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Antalya'da Yasayan 15-64 Yas
Kadinlarin Osteoporoz Bilgileri
ve Saglik Inanclari

ABSTRACT
Objective

This study is aimed to define osteoporosis knowledge and health beliefs of women.

Material and Methods

This cross-sectional study was conducted with 1240 women between the ages 15
and 64 in Konyaalti/Antalya/Tiirkiye. Osteoporosis Knowledge Test (OKT) and Os-
teoporosis Health Belief Scale (OHBS) were administered to women.

Results

The mean total score of OKT was 19.90+3.11, OHBS Susceptibility score
18.32+5.77, Seriousness score 20.45+5.27, Benefits of Exercise score 26.73+3.55,
Benefits of Calcium Intake score 24.82+4.22, Barriers to Exercise score 12.77+5.15,
Barriers to Calcium Intake score 12.14+4.53, Health Motivation score was found to
be 23.95+3.49. When osteoporosis knowledge score was divided by the median
value and evaluated as a risk criterion, the women who studied 5 years and less were
2.46 (1.84-3.27) times, who studied 6-8 years were 1.65 (1.18-2.29) times, whose
caffeine consumption less than 200 mg/day were 1.43 (1.07-1.89) times, who was
in menapouse were 1.37 (1.05-1.76) times riskier for osteoporosis knowledge to be
lower than the median level in all women.

Conclusion

The level of osteoporosis knowledge and health beliefs of women living in Kon-
yaalti/Antalya were found to be higher than those determined in other countries
and in our country. Informative events should be organized and primary health care
workers should educate women of all ages, especially women with low education
levels, about osteoporosis and preventive measures.

Key Words
Osteoporosis knowledge, Osteoporosis health beliefs, Osteoporosis awareness,
Women’s health, Osteoporosis
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Amag

Bu ¢alismada kadinlarin osteoporoz bilgisi ve saglik in-
anglarinin belirlenmesi amaglanmistir.

Gerec¢ ve Yontemler

Kesitsel tipteki bu ¢aligma Konyaalt1 / Antalya / Tiirki-
ye'de 15-64 yas arast 1240 kadn ile gergeklestirilmistir.
Kadinlara Osteoporoz Bilgi Testi (OKT) ve Osteoporoz
Saglik inang Olgegi (OHBS) uygulanmustir.

Bulgular

OKT toplam puan ortalamast 19,90+3,11, OHBS Du-
yarliik Algist puani 18,32+5,77, Ciddiyet Algis1 puani
20,45+5,27, Egzersiz Faydalart puami 26,73+3,55,
Kalsiyum Alinmas: Faydalari puani 24,8244,22, Eg-
zersiz Engelleri puant 12,77+£5,15, Kalsiyum Alinmasi
Engelleri puani 12,14+4,53, Saglik Motivasyon puani
23,9543,49 olarak bulunmustur. Osteoporoz bilgi diizeyi
medyan degerden bdliinerek risk kriteri olarak degerlendi-
rildiginde 5 yil ve daha az egitim almis olan kadinlarin
2,46 (1,84-3,27) kat, 6-8 yil egitim almis kadinlarin 1,65
(1,18-2,29) kat, menopoza giren kadmlarin 1,37 (1,05-
1,76) kat, giinde 200 mg'dan az kafein tiiketen kadinlarin
1,43 (1,07-1,89) kat daha yiiksek oranda osteoporoz bilgi
diizeyinin istatistiksel olarak anlamli sekilde riskli grupta
oldugu bulunmustur.

Sonuc¢

Konyaalti / Antalya'da yasayan kadinlarin osteoporoz bil-
gi ve saglik inanglar1 diizeyi diger iilkelerde ve iilkemizde
yapilmis olan arastirmalara gore daha yiiksek bulunmus-
tur. Bilgilendirici etkinlikler diizenlenmeli ve birinci basa-
mak saglik ¢alisanlart her yastan kadimi &zellikle diigiik
egitim diizeyine sahip kadinlari osteoporoz ve Onleyici
tedbirler hakkinda egitmelidir.

Anahtar Sozciikler
Osteoporoz bilgisi, Osteoporoz saglik inanglari, Osteo-
poroz farkindaligi, Kadm sagligi, Osteoporoz
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INTRODUCTION

Osteoporosis is a skeletal disorder characterized by dete-
rioration of bone structure as a result of decreased bone
mineralization in both men and women. It has a major
public health impact. Osteoporosis is also a chronic dis-
ease, especially due to the bone decrement that comes
with age. As osteoporosis advances, spongy bone tissue
decreases, substructure of bones deteriorates and the pa-
tient’s quality of life is affected, resulting in injury or even
death. Although most often seen in postmenopausal wom-
en, osteoporosis can be most cases occur in older men and
older women. It is considered a public health issue, due
to the fact that osteoporosis can be prevented or detected
with scans in predefined risk groups, all of which can help
reduce the burden on society (1-4).

In the year 2012, 8.0% (562 million people) of the World
population of 7 billion were 65 and older, in 2015 this ra-
tio hit 8.5% with the addition of 55 million people to the
group. When we take the aging world population into con-
sideration, morbidity and mortality caused by fractures
due to osteoporosis are becoming more significant each
day (4-6). Estimates suggest that the population over the
age of 50 will have increased 1.4 times by the year 2050,
and that the cost and burden of osteoporosis will increase
with the aging population (7). Developing countries will
experience this demographic shift faster, and morbidity
and mortality rates due to osteoporosis will visibly in-
crease. In the list of most common diseases in the elderly,
osteoporosis is number 6 with 8.2% prevalence in Tiirki-
ye. Also FRACTURK (Incidence of hip fracture and prev-
alence of osteoporosis in Tiirkiye) study results showed
that the prevalence of osteoporosis increased progressive-
ly with age and the prevalences in men and women aged
50 years or more were 7.5% and 12.9%, respectively in
Tiirkiye. Tiirkiye is a developing country and the popula-
tion over the age of 50 is expected to increase 2.5 times
between 2016 and 2050 (7-9). This estimation indicates
that the population at high risk of osteoporosis, and the
need for related precautions will swiftly grow.

First step of dealing with osteoporosis is detecting and un-
derstanding the status quo. We need to know how aware
people are about the disease, and accordingly plan how
we are going to intervene and educate in each part of the
society, prioritizing the high risk groups. This study was
conducted to evaluate osteoporosis knowledge and health
beliefs of women (between ages 15-64) living in Kon-
yaalti district of Antalya, and highlight the importance of
precautions to increase osteoporosis awareness.

MATERIAL and METHODS

This is a cross-sectional study conducted by reaching a
sample representing the universe, using the cluster sam-
pling method. The research universe is composed of
63,607 women between the ages 15 and 64 residing in
Konyaalti. Data was collected in January 2018, from 31
clusters, out of 17 neighborhoods of the Konyaalti district



of Antalya. Written informed consent was obtained from
the research participants (10).

When calculating the sample size, the number of individ-
uals in the universe was taken into account as 63,607. The
population standard deviation was taken as 12.76 from a
previous study measuring the level of osteoporosis knowl-
edge, “t” value was accepted as 1.96. The desired devia-
tion from the average was taken as "1". As a result of the
calculation, the number of people required to be sampled
was 619. Because of the pattern effect of the cluster sam-
pling method, this number was multiplied by two and the
number of women required to be reached was set as 1240
(11-13).

The data collection tool was questionnaires. Students
from medical and nursing faculties conducted the surveys,
by visiting the chosen houses and arranging face-to-face
meetings. Interviewers were informed with two separate
sessions about data collection. The questionnaire has two
parts: first part asks the participants about their sociode-
mographic features, if they have heard about osteoporosis,
where they have heard about osteoporosis, overall charac-
teristics of health, lifestyle factors and reproductive health
status; whereas the second part includes the Osteoporosis
Knowledge Test (OKT) and the Osteoporosis Health Be-
lief Scale (OHBS) to define osteoporosis knowledge and
health beliefs of the participants.

There are predisposing, enabling and reinforcing factors
in creating healthy behavior. The level of knowledge and
health beliefs are predisposing factors. Knowledge level
and health beliefs are not always correlated. That an indi-
vidual has high level of health beliefs doesn’t necessarily
mean that they have high level of knowledge (14).

Osteoporosis Knowledge Test (OKT)

This test was developed by Kim et. al, in 1991, and its
validity and reliability in Turkish was tested by Kili¢ and
Erci in 2004 (15, 16). OKT consists of 24 items question-
ing the calcium consumption and exercise-activity levels.
Kim et al., detected the consistency reliability coefficient
between 0.69 and 0.72. Reliability in Turkish was found
between 0.75 and 0.76 (15, 16).

The OKT has two subscales:

* Osteoporosis Knowledge Test Exercise: It includes items
1 through 16.

* Osteoporosis Knowledge Test Calcium: It includes items
1 through 9 and 17 through 24.

The first 9 items question both exercise and calcium
knowledge. Answers to these items can be “More likely”,
“Less likely”, “Neutral” and “Don’t know”. When chosen,
the first two answers both register a score of 1, and the last
two 0. Items 10 to 24 are multiple choice questions, each
question has four possible answer choices from. Items
from 10 to 16 question exercise knowledge. Items from
17 to 24 question calcium knowledge. The option “Don’t
know” registers the score 0, and the others 1. The over-
all OKT score is calculated between the scores 0 and 24
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(Exercise section total score: 0-16, Calcium section total
score: 0-17). A high score suggests that the individual’s
knowledge of osteoporosis is at a good level (16).

Osteoporosis Health Belief Scale (OHBS)

This scale was developed by Kim et al., in 1991 and its
validity and reliability in Turkish was tested by Kili¢c and
Erci in 2004 (16,17). The Osteoporosis Health Belief
Scale aims to find out health beliefs. Kim et al., detects
the scale’s Cronbach reliability coefficient between 0.71
and 0.82. Cronbach reliability coefficient in Turkish was
found between 0.78 and 0.94 (16, 17).

The OHBS is a likert scale questionnaire and it consists of
42 items. The option “Strongly disagree” registers a score
of 1, “Disagree” 2, “Neutral” 3, “Agree” 4, and “Strongly
Agree” 5. The overall score taken from the scale provides
the Osteoporosis Health Belief score. The lowest possible
score of OHBS is 42, and the highest possible score is 210.
The seven subscales are scale susceptibility, seriousness,
benefits of exercise, benefits of calcium intake, barriers to
exercise, barriers to calcium intake and health motivation.
For each subscale, the participant can score a minimum of
6 and a maximum of 30 points.

High scores from Susceptibility, Seriousness, Benefits
of Exercise, Benefits of Calcium Intake and Health Mo-
tivation subscales suggest that the individual cares more
about self-protection and that they can develop healthy
behaviors towards osteoporosis prevention rather easi-
ly. High scores from Barriers to Exercise and Barriers to
Calcium Intake subscales suggest that there are perceived
obstacles standing in the way of taking preventive actions
against osteoporosis in individual and social levels. These
perceived barriers hinder the creation of osteoporosis-pre-
ventive behavior (16, 17).

The dependent variable of the study was the “osteoporosis
knowledge level” calculated according to OKT score and
independent variables were; age, family type, received
education years, working status, perceived income, BMI
groups (underweight and normal range, overweight and
obese), occurrence of osteoporosis in the family, experi-
ence of 3 centimeters or more height loss in the last year,
insufficient physical activity, daily caffeine consumption,
smoking status, menopausal state.

Osteoporosis knowledge was evaluated by divided OKT
scores based on the median value. People who scored
the median 20 and above were grouped as “median and
above” osteoporosis knowledge and people who scored
below 20 as “below the median” osteoporosis knowledge.
Participants stated their heights and weights, they weren’t
measured. Their statements were assessed according to
the data of World Health Organization on Body Mass In-
dex (BMI) (18).

Analyses were done using SPSS (Statistical Package for

the Social Sciences) 20.0. Descriptive statistics including
mean, frequency, minimum-maximum values, median and
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standard deviation (SD) were used for all variables. Chi
square test and binary logistic regression (backward con-
ditional) were applied. The level of significance for statis-
tical tests was established as p <0.05.

This study was conducted in accordance with the Declara-
tion of Helsinki. Akdeniz University Faculty of Medicine
Clinical Research Ethics Board approved conducting this
research (2017/752) and informed written consent was ob-
tained from all women participating in the study.

RESULTS

The mean age of the participants was 41.58+14.44. Fif-
ty-six point six percent of the participants were between
40 and 64 years old, 66.5% were married, 82.3% were
members of nuclear families. Fifty-eight point five per-
cent of the participants stated that they received 9 and plus
years of education, 73.8% stated that they didn’t work, and
72.2% stated that their income was equal to their expense.
When the women in the research group were grouped ac-
cording to their BMI, 51.4% of them were identified as
overweight or obese. Eleven point five percent of the par-
ticipants stated that they had a medication history of using
cortisone drugs for more than three months, 12.5% stated
that their height shortened more than 3 centimeters in the

last year, 31.5% stated that they had family history of os-
teoporosis, and 35.6% stated that they entered menopause.
It was detected that 43.5% of the participants consumed
caffeine less than 200 mg per day, 56.1% never smoked
cigarette. Twenty point three percent of the women were
sufficiently active (physical activity 3 plus days a week,
over half an hour) and 79.7% weren’t sufficiently active.
Sixty-seven percent of the participants stated that they
were aware of osteoporosis, and 32.9% stated that they
weren’t. Women who claimed to be aware of osteoporo-
sis stated their information source by choosing an option
or more. As the source of their information, 56.6% of the
women chose ‘“healthcare personnel”, 49.3% “friends
or family”, 42.2% “television”, 31.6% “internet”, 7.2%
“newspaper” and 4.2 % “radio”. Overall OKT score
mean was calculated as 19.90+3.11, which approximately
translates into 83.0% when compared with the maximum
possible score of 24. Overall subscale scores of OHBS
were 18.32+5.77 for Susceptibility, 20.45+5.27 for Seri-
ousness, 26.73+3.55 for Benefits of Exercise, 24.82+4.22
for Benefits of Calcium Intake, 12.77+5.15 for Barriers to
Exercise, 12.14+4.53 for Barriers to Calcium Intake, and
23.9543.49 for Health Motivation (Table I).

Characteristic MeantSD R L
Values
OKT Exercise Test 12.87+2.42 2-16
OKT Calcium Test 13.48+2.68 0-17
Table I. Mean values of Osteoporosis Knowledge OKT Overall Score 19.90+3.11 2-24
Test (OKT) and Osteoporosis Health Belief Scale OHBS Susceptibility 18.32+5.77 6-30
(OHBS) in the research group OHBS Seriousness 20.45+5.27 6-30
OHBS Benefits of Exercise 26.73+3.55 6-30
OHBS Benefits of Calcium Intake 24.82+4.22 6-30
OHBS Barriers to Exercise 12.77£5.15 6-30
OHBS Barriers to Calcium Intake 12.14+4.53 6-30
OHBS Health Motivation 23.95+3.49 6-30

SD: Standard Deviation

After the division of OKT score from its median, it was
assessed that 59.5% of the participants were “median
and above”, and 40.5% “below the median” about oste-
oporosis knowledge. Binary analysis using chi-square
test showed that the frequency of scoring “median and
above” knowledge was statistically higher in women who
claimed to have information about osteoporosis, were be-
tween the ages 15 and 39, working, underweight or in the
normal weight range, didn’t experience 3 plus centime-
ters or more height loss in the previous year, didn’t enter
menopause, either quit smoking, occasionally smoked or
were smokers, and sufficiently active (p <.05) (Table II).
Also it was detected that the ratio of having “median and
above” level of osteoporosis knowledge in women who
had large families, received less than 8 years of education
and consumed less than 200 milligrams of caffeine a day
was statistically lower (Table II).
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Analysis showed that the perceived income and the oc-
currence of osteoporosis in the family didn’t statistically
increase osteoporosis knowledge level (p >.05).

Results of the logistic regression analysis of dependent
variable “osteoporosis knowledge level” with the defined
independent variables are demonstrated in Table III. One
of the independent variables was self-reported knowledge/
awareness of osteoporosis. Although this variable was sta-
tistically significant in the chi-square analysis, it was not
included in the logistic regression analysis due to the in-
teraction between variables.

According to the logistic regression analysis results, wom-
en who received 5 or less years of education were 2.46
times and 6-8 years of education 1.65 times more likely to
have an osteoporosis knowledge level below the median
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Osteoporosis Knowledge Chi-square
Median and above | Below the median Overall P value
Variable = | 7 | = | % ‘ = | o value
Stated Osteoporosis Awareness
Aware 547 65.7 ] 285 343 | 832 | 671
Not aware 191 468 | 217 53.2 | 408 | 329 L =0t
Age Groups
15-39 [ 345 Jea1] 193 [ 359 [ 538 [ 434 | 8383 004
40 and above | 303 [seo| 309 [ 440 [ 702 [ 566 | ’ :
Family Type
Nucleus 626 614 | 394 38.6 | 1020 | 823
Large** 89 50.0 89 500 | 178 | 144 8.543 014
Fragmented 23 54.8 19 452 | 42 33
Received Education
5 years or less** 142 433 186 56.7 | 328 | 265
) . . 6-8 years** 103 55.1 84 4.9 | 187 | 150 59.014 <.001
Table II: Comparison of Variables 9 years and more 403|680 | 232 | 320 | 725 | 585
and Osteoporosis Knowledge Workine Status
Working [ 200 Jea3] 116 [ 357 [ 325 [ 262 | 4197 040
Not Working | 520 |s78] 386 | 422 | 915 | 738 | : :
BM %
Underyeight and 384 |637| 219 | 363 | 603 | 486
notmal range 8.453 004
Overweight and 354 556 | 283 44 | 637 | 514
obese
Height loss in the last year
Yes 74 [477] 81 | 523 [ 155 | 125 |
No 664 | 612 | 421 | 388 | 1085 | 875 | 10.192 o
Menopausal State
Entered [ 224 [507] 218 [ 493 | 442 | 356 | ‘
Did not enter [ 514|644 | 284 | 356 | 798 | 644 | 22262 =il
Daily Caffeine Intake
Less than 200
mg/day** 297 55.1 242 49 | 539 | 435
200-330 mg/day 215 61.6 134 384 | 349 | 281 8.202 017
More than 330
s 226 64.2 126 358 | 352 | 284
Smoking Status
Never smoked 389 559 [ 307 4.1 [ 696 | 56.1
Quit smoking/ 349 642 | 195 358 | 544 | 439 8.654 R
Smoker
Physical Activity Status
Sufficiently active 168 66.7 84 333 [ 252 | 203
Not sufficiently 570 57| a18 | 423 | 988 | 797 6.712 1o
active

*:column percentage **:differing line ***:Body Mass Index

compared to women who received 9 and plus years of edu- who consumed less than 200 mg/day caffeine, were 1.43
cation. Among those who entered menopause and did not, times more likely to have an osteoporosis knowledge level
the former were 1.37 times more likely to have an osteo- below the median when compared to those who consumed

porosis knowledge level below the median. Also, women more than 330 mg/day (Table III).

Variables* | Beta+SE** | OR(%95CD*** | P
Osteoporosis Knowledge Level (below the median)
o ) 5 or less years of education® 0.900+0.146 2.46(1.84-3.27) <.001
Table IT1. Results of the logistic regression "6 8 vears of education® 0.498+0.169 1.65(1.18-2.29) .003

analysis of the factors affecting osteoporosis Less than 200 mg/day caffeine
knowledge level

0.355+0.146 1.43(1.07-1.89) .015

consumption®
Entered menapause® 0.311+0.131 1.37(1.05-1.76) .018
Coefficient -1.019£0.130 0.361 <.001

*Variables included in the analysis: Dependent variable “osteoporosis knowledge level”; Independent variables “age,
family type, received education years, working status, BMI groups (underweight and normal range, overweight and
obese), occurrence of osteoporosis in the family, experience of 3 cms or more height loss in the last year, insufficient
physical activity, caffeine consumption groups, smoking status, menopausal state”

**Beta + SE: regression coefficient and standard error

*** OR: Odds ratio / CI: Confidence Interval

Reference categories; a: 9 plus years of education, b: caffeine consumption of 330 mg/day and above, c¢: women who
didn’t enter menopause.
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DISCUSSION

The mean score of OKT was 19.90+3.11 (in the range
of 0-24 points), the mean score of Exercise Knowledge
Test was 12.87+2.42 (in the range of 0-16 points), and the
mean score of Calcium Knowledge Test was calculated as
13.48+2.68 (in the range of 0-17 points). The OKT aver-
age makes up 83.0% of the maximum score of 24.

In this study, of the OHBS subscales perceptions of Sus-
ceptibility, Seriousness and Benefits of Exercise brought
in higher scores than other studies in the literature. More-
over, perceptions of Barriers to Exercise and Barriers to
Calcium Intake brought in lower scores than other studies
in the literature (19-22). The perception of Health Moti-
vation found in our study is way higher than many other
studies (19-21). Osteoporosis health beliefs of women liv-
ing in the Konyaalt1 District of Antalya are greater than
the national and international values (13, 19-21).

Studies conducted to detect osteoporosis knowledge in
women living in different countries of the world and the
test applied found the ratio of average osteoporosis knowl-
edge score to the maximum score between 61.4% and
74.0% (22-24). In our study this ratio was 83.0%. Another
study conducted in Tiirkiye suggests that 36.7% of women
have osteoporosis knowledge level higher than the median
(25). However, that ratio was found to be 59.5% in our
study. We can argue that osteoporosis knowledge levels of
the women living in the Konyaalt1 district of Antalya are
higher than what studies conducted in Tiirkiye and other
countries suggest (22, 24, 25).

While this study shows an OKT overall score average
of 19.90+3.11, in another study conducted in the city of
Erzurum two separate women groups scored 11.64+3.81
and 13.50+3.05; in another conducted in Denizli women
scored 12.743.3 (13, 19). Similarly, while this study shows
an average Exercise Knowledge Test score of 12.87+2.42,
the two groups of the Erzurum study scored 7.67+2.91 and
9.00+2.39 and Denizli study 8.7+2.7 (13, 19). While this
study shows an average of Calcium Knowledge Test score
of 13.48+2.68, the Erzurum groups scored 8.05+2.61 and
9.18+2.40, and Denizli study scored 8.0+2.7 (13, 19). Av-
erage OKT overall score, and averages of Exercise and
Calcium Knowledge Tests are higher in our study than
those conducted in Erzurum and Denizli (13, 19). This
difference may have occurred because aforementioned
studies aren’t community-based, or due to Berkson’s bias,
which could happen when people visiting hospitals are in-
cluded to studies as participants, or to the rather higher so-
cioeconomic state of the Konyaalt: district in comparison
with henation al average.

Osteoporosis knowledge levels are higher in younger,
more educated and single women who exercise regularly
according to literature (26). Meanwhile our study suggests
that women who received 9 and plus years of education,
who did not enter menopause and who consumed more
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than 200 mg/day caffeine have more knowledge about
osteoporosis. Our study also supports the correlation be-
tween the years of received education and osteoporosis
knowledge.

Sixty-seven percent of our participants claimed to have
information about osteoporosis. In another study conduct-
ed in Tirkiye, 58.3% of the participants claimed to have
information about the disease, and stated that they got it
from friends, or the internet (27). In a study conducted in
a rural area of Tiirkiye, 60.3% of the participants claimed
to have information about osteoporosis, and mostly stated
that they got it from television, doctors and nurses (28). In
another osteoporosis awareness study conducted in Singa-
pore, 57.9% of the participating women claimed to have
knowledge about the disease, and 76.4% of them stated
that they got it from television, 70.5% from newspaper,
55.5% from friends and family, and 31.2% from health-
care personnel (26). In different osteoporosis awareness
study conducted in Canada, information sources stated
were television, newspaper, friends, and books, followed
by family medicine (29). In our study, the ratio of wom-
en who claimed to have information about osteoporosis
was higher than most studies in the literature (26-28). This
may have been a result of rather high levels of socioeco-
nomic prosperity of Konyaalt1 district when compared to
other areas where aforementioned studies were conducted
(30, 31). Previously conducted studies highlight the role
of printed press and media in raising awareness of osteo-
porosis (26-28). Although the most common information
source of osteoporosis was noted as television in previous
studies, it was seen that healthcare personnel took the first
place as the source of information in our study (23, 25,
26, 28).

We used the cluster sampling method in our study. In the
cluster sampling method, when the clusters defined are
homogenous, the sample’s universe representation is de-
creased due to design effect. To prevent that from hap-
pening, the design effect was calculated as “2” and the
predefined sample size was therefore multiplied by two.
This is the strength of our research.

The research data was collected via questionnaires, which
may have led to some sort of cognitive bias when partici-
pants choose their answers (e.g., memory biases or social
desirability biases). This was a limitation of the research.

Our study assesses the relation between osteoporosis
knowledge level and some variables known to affect this
level, with logistic regression analysis. It is seen that the
risk of having an osteoporosis knowledge level below the
median is higher in women who received 5 or less and
6-8 years of education than those who received 9 or more
years. As the level of education increases, the rate of hav-
ing an osteoporosis knowledge score below the median
decreases. We can state that education positively affects
osteoporosis knowledge. Participants who had higher lev-
els of education were more likely to get information about
the disease. Higher levels of education would help cul-



tural and economic enhancements, which would increase
the odds of developing osteoporosis-preventive behavior.
Raised awareness and suitable conditions make develop-
ing healthy behaviors easier. In Tiirkiye, increased control
over the obligatory 12-years education and especially en-
couraging girls’ education will be contributing factors in
national bone health.

CONCLUSION

In order for healthcare workers to develop efficient inter-
ventions, the first thing to do is the detection of current
needs in districts. This study focuses on Konyaalti district,
hence conducting studies in other districts would be help-
ful to define osteoporosis knowledge and health beliefs,
and developing interventions suitable for every region.
Informative events must be organized and primary health
care workers must educate women of every age, but es-
pecially target women with lower education levels, about
osteoporosis and preventive measures. Within the frame-
work of Ministry of Health projects, healthcare personnel
too must be educated with in-service trainings and media
outlets must be frequently used to raise awareness for os-
teoporosis.
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Diagnostic Value of Neutrophil/Lymphocyte
ratio, C-reactive Protein and Alvarado Score in
Patients Suspected with Acute Appendicitis

(0)/

Amag

Akut apandisit’in acil servislerde tanist her zaman kolayca konulamamaktadir. Bu
calismanin amaci, acil servise karin agris1 sikayeti ile bagvuran hastalarda Notrofil/
Lenfosit Orani (NLO), C-reaktif protein (CRP) ve Alvarado skorunun akut apandisit
tanis1 koymadaki etkinligini incelemektir.

Gerec ve Yontemler

Bu prospektif ¢alisma, 6 aylik siire¢ boyunca ardisik hastalar tizerinde toplanmistir.
Caligmaya karin agrisi sikayeti ile acil servise bagvuran, daha 6nce apendektomi op-
erasyonu gecirmemis, hastalar dahil edilmistir. Caligmaya dahil edilen 296 hasta son
tan1 yoniiyle incelenerek alt1 gruba ayrildi. Calismadan elde edilen veriler 15181inda
bu gruplar arasinda CRP, sola kayma ve NLO gibi parametreler ile Alvarado sko-
runun karsilagtirilmasi yapildi.

Bulgular

Calismamizda elde edilen bulgular su sekildedir: (A) Analizler sonucunda akut
apandisit diisiiniilen grupta akut apandisit disiiniilmeyen gruba gore daha yiiksek
NLO, yaymada sola kayma goriilme orani ve Alvarado skoru belirlenmistir; (B)
Akut apandisit histopatolojik olarak pozitif olan grupta negatif olan gruba gore sola
kayma goriilme orani ve Alvarado skoru anlaml sekilde yiiksek bulunmustur. (C)
Akut apandisit histopatolojik incelenmesine gore, erken apandisit tanili olgularda
CRP degeri anlamli sekilde diisiikken, komplike olmus apandisit olgularinda anlam-
11 sekilde yiiksektir.

Sonuc¢

Akut apandisit olgularin1 6n gormede NLO, CRP ve Alvarado skoru faydalidir.
Ancak bu parametrelerin tek basina kullanilmalari akut apandisit tanisint koymada
kisith beceriye sahiptir.

Anahtar Sozciikler
Alvarado, Apandisit, Notrofil / Lenfosit Orani, C-reaktif protein
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ABSTRACT

Objective

Acute appendicitis is not always easily diagnosed in emer-
gency departments. The aim of this study was to inves-
tigate the effectiveness of Neutrophil/Lymphocyte Ratio
(NLR), CRP and Alvarado score in diagnosing acute ap-
pendicitis in patients presenting to the emergency depart-
ment with abdominal pain.

Material and Methods

This prospective study was collected on consecutive pa-
tients over a 6-month period. Patients who presented to the
emergency department with abdominal pain and had not
undergone appendectomy operation before were included
in the study. The 296 patients included in the study were
analyzed according to the last diagnosis and divided into 6
groups. In the light of the data obtained from the study, pa-
rameters such as CRP, left shift, NLR and Alvarado score
were compared between these groups.

Results

The findings obtained in our study are as follows: (A) As
a result of the analyses, the NLR, the rate of left shift in
the smear and the Alvarado score were higher in the group
with acute appendicitis compared to the group without
acute appendicitis; (B) The rate of left shift and the Al-
varado score were significantly higher in the group with
histopathologically positive acute appendicitis compared
to the negative group. (C) According to histopathologic
examination of acute appendicitis, CRP value was signifi-
cantly lower in cases diagnosed with early appendicitis,
while it was significantly higher in cases of complicated
appendicitis.

Conclusion

NLR, CRP and Alvarado score are useful in predicting
acute appendicitis cases. However, the use of these pa-
rameters alone has limited ability to diagnose acute ap-
pendicitis.

Key Words
Alvarado, Apendicitis, Neutrophil/Lymphocyte Ratio,
C-reactive protein
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GIRIiS

Akut apandisit (AA) diinya genelinde en yaygin abdom-
inal cerrahi sebebidir. En sik 20 ila 30 yas arasinda or-
taya cikar. Karin agrisi en sik goriilen bagvuru sebebidir.
Hastalarin gelis sikayetleri arasinda istahsizlik, siskinlik,
bulant1 ve kusma gibi spesifik olmayan belirtilerde bulun-
maktadir. AA tanist anamnez, fizik muayene, laboratuvar
verileri ile siipheli hasta grubunda yapilan goriintiileme
islemleri sonucunda konulmaktadir.  Ultrasonografi
(USG) ve Bilgisayarli Tomografi (BT) en sik kullanilan
goriintiileme yontemleridir (1). Ancak sonugta AA de kes-
in tan1 yontemi, cerrahi yontemle ¢ikarilan apendiks ma-
teryalinin patolojik olarak incelenmesine dayanmaktadir
(2). AA’I1 hastalarin tam kan incelemesinde, ¢ogunlukla
hafif 16kositoz ve sola kayma bulunmaktadir. C-reaktif
protein (CRP) degeri ise hastaligin komplike olmasiyla
beraber yiikselebilmektedir (3). Yeni birgok ¢aligmada yer
edinen Notrofil/ Lenfosit Oran1 (NLO) AA’l1 hastalarda
da calisilmistir. Caligmalar NLO’nun AA tanist koymada
faydalanilabilecek bir parametre oldugunu kanitlar diizey-
dedir. Ancak daha biiyiik ¢aligmalarin yapilma gerekliligi
de vardir (4).

Ayrica, AA ayiric tanisinin yapilmasint kolaylastirmak
amactyla gelistirilmis bir¢cok skorlama sistemi vardir.
Bu skorlama sistemleri fizik muayene, anamnez ve lab-
oratuvar verilerinin kombinasyonu sonucunda olusturul-
maktadir. Bu baglamda Alvarado skoru (AS), AA ayirict
tanisinin yapilmasini kolaylastirmak amaciyla gelistirilm-
is bir¢ok skorlama sisteminden biridir. AA tanisinda AS en
¢ok kullanilan klinik skorlama sistemi olmasina ragmen
Ozgiilligi ve 6zglinliigii halen net degildir (5).

Sonug olarak hastalarm AA tanilarinin geg¢ konulmasi ya
da acil servis de tanm1 konulamamasi durumunda, hasta-
lar i¢in mortal seyredebilecek perforasyon gibi komp-
likasyonlar ortaya ¢ikabilir. Yanlis tanisal yaklagimda ise,
hastalara yapilan cerrahi igsleme bagli ortaya cikabilecek
birgok risk vardir. Bu yiizden acil servise karmn agrisi ile
bagvuran hastalarda AA’nin ayirici tani yoniiyle incelen-
mesi dnem arz etmektedir. Calismanin birincil amaci, AA
ayirict tanisinin yapilmasinda CRP, sola kayma ve NLO
gibi parametreler ile AS’yi karsilagtirmaktir.

GEREC ve YONTEMLER

Cahsmanin Dizaym

Bu prospektif ¢aligma, aylik yaklasik 30.000 hastanin gi-
ris yaptig1 liglincii basamak bir tiniversite hastanesi olan
Erzurum Sehir Hastanesi Acil Servisinde yapilmistir.
Veriler 6 aylik siire¢ boyunca ardisik hastalar iizerinde
toplanmistir. Calisma acil uzmanlari ve kidemli acil asis-
tanlart tarafindan yuriitilmiistiir. Yerel Etik Kurul onay1
(Karar No BAEK 2023/03-23) alinmistir. Calisma 1964
Helsinki Bildirgesi'nde ve daha sonraki degisikliklerinde
belirtilen etik standartlara uygun olarak gergeklestirilm-
istir. Calismadan once tiim katilimecilardan ayrintili bil-
gilendirilmis onam alinmistir. Caligmaya 18 yas isti,
karm agris1 sikayeti ile acil servise bagvuran, daha dnce
apendektomi operasyonu ge¢irmemis, travmatik olmayan
sag tarafll abdominal, periumblikal veya flank agris1 olup
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ayirict tanida AA kuvvetle muhtemel diisiintildiigii hasta-
lar dahil edilmistir. Apandisit disinda tirolojik, jinekolo-
jik veya akut karmn hastaliklar1 gibi diger tanilari agikca
gosteren hastalar, gebeler, aktif malignitesi olanlar, ro-
matolojik hastalik tanist bulunanlar, onam alinamayacak
durumda olan hastalar, kendi istegiyle ¢alismadan ayrilan-
lar, ¢alismaya katilmay1 kabul etmeyenler ve veri toplama
formunda eksiklik olan hastalar ¢alisma dis1 birakildi. Bu
hastalarin verilerini toplamak tizere ¢aligma takip formu
olusturuldu. Hastalara ait veriler bu forma kaydedildi.

HastaTakip Formu

Takip formu icerigi; hastalara ait demografik veriler, vital
bulgular, AS, bazi tam kan parametreleri (WBC, nétrofil,
lenfosit), CRP degeri, goriintiilime yontemi (USG ve BT)
bulgulari, son tan1 ICD-10 kodlar1 ve sonlanim (ayaktan
ve yatarak tedavi) seklindeydi. Hasta takip formlarindaki
parametreler, hastayla ilgilenen acil tip asistanlari ve uz-
manlari tarafindan kayit altina alindi. Takip formu incele-
nerek calismaya uygun goriilen hastalarin verileri tek bir
Excel dosyasinda kaydedildi.

Alvarado Skoru

AA i¢in AS; semptomlart (migrasyon 1 puan, istahsizlik
1 puan, bulanti veya kusma 1 puan), belirtileri (sag alt
kadran hassasiyeti 2 puan, rebound 1 puan, ates 1 puan),

16kosit sayisi(> 1 0.000 2 puan) ve yaymada sola kaymay1
(1 puan) igerir. AS’nin puan degerinin 5’in altinda olmasi
apandisit olasiligint ortadan kaldirmakta, skorun puan
degerinin 5-10 arasinda olmasi, olast muhtemel apandis-
it olarak agiklanmaktadir. Bununla birlikte, apandisit en
olasi veya ikinci en olasi tani oldugunda, diisiik riskli sko-
run (skor 1 ila 4) klinik karar i¢in %93 duyarliliga kiyasla
sadece %72 6zgiil oldugu gosterilmistir.

Calisma Grubu

Caligmaya dahil edilen 296 hasta son tani yoniiyle ince-
lenerek genel cerrahi konsiiltasyonu sonrasinda AA tanisi
alip apendektomi operasyonu olan ve AA diisliniilmeyip
taburcu edilen hastalar olarak iki gruba ayrildi. AA tanist
alan ve apendektomi operasyonu olan hasta grubunda 254
(Grup 1), diger grupta 42 (Grup 2) hasta bulunmaktay-
di. Daha sonra Grup 1’deki hastalar histopatolojik analize
gore apandisit pozitif (Grup 3) ve negatif (Grup 4) olarak
iki gruba ayrildi. Histopatolojik analize gdre apandisit
pozitif olan grupta 181 hasta, negatif olan grupta 73 hasta
bulunmaktaydi. Apendektomi operasyonu sonrasinda pa-
tolojisi pozitif olan hasta grubu, bulgular yoniiyle erken
apandisit (Grup 5), siiptiratif apandisit (Grup 6), gan-
grendz apandisit (Grup 7) ve perfore apandisit (Grup 8)
olarak ayrica gruplandirildi (Sekil 1).

Calisma Grubu
(n=297)

y

v

Grup 1: Alvarado skoruna gére Akut
apandisit diisliniilen ve apendektomi
yapilan hastalar
(n=254)

Grup 2: Alvarado skoruna gore Akut
apandisit diistiniilmeyen ve taburcu
edilen hastalar
(n=42)

|

b

Grup 3: Histopatolojik analize gore
apandisit pozitif hastalar
(n=181)

Grup 4: Histopatolojik analize gore
apandisit negatif hastalar
(n=73)

: :

: !

Grup 5: Grup 6:
Erken apandisit Supuratif
(n=67) apandisit
(n=177)

Grup 7: Grup:8
Flagmonoz Gangrendz
apandisit apandisit
(n=20) n=17)

Sekil 1. Caligma akis semast
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Calismadan elde edilen veriler 15181inda bu gruplar arasin-
da CRP, sola kayma ve NLO gibi parametreler ile AS nin
karsilagtirilmast yapildi.

Istatistiksel Analiz

Calismada veriler, oncelikle Excel programindan SPSS
20.0 paket programina yiiklenmis ve degisken tiirleri ve
degerler diizenlenerek, tanimlayict ve yorumlayici istatis-
tikler i¢in hazir hale getirilmistir. Analizlere baglamadan
once eksik veri analizi yapilmis ve 3 tane yas, 3 tane CRP
degiskeninde olmak iizere toplam 6 eksik veri belirlen-
mistir. Bu verilerin rastlantisal dagildig: dikkate alinarak
(Little's MCAR test, Sig. =,979), eksik degerler seri orta-
lamast ile degistirilmistir. Tanimlayici istatistikler stirekli
degiskenler i¢in verilerin normal dagilim durumlarina gére
ortalama ve standart sapma ile ya da ortanca ve Interquar-
tile Range (IQR) ile raporlanmistir. Kategorik degiskenler
ise frekans ve ylizde ile gosterilmistir. Stirekli degisken-
lerin grup ig¢i karsilastirmalari varsayimlarin saglanma
durumu g6z Oniine alinarak bagimsiz 6rneklem t-test ya
da Mann Whitney-U test ile analiz edilmistir. Kategorik
degiskenlerin istatistiksel karsilastirmasi, grup igi verile-
rin beklenen degeri karsilama durumuna bagl olarak ki-
kare testi ya da Fisher-Exact test kullanilarak yapilmistir.
Testlerin tamaminda istatistiksel anlamlilik diizeyi p<0,05
almmustir.

BULGULAR

Calismaya 296 hasta dahil edildi. Hastalarin 127 (42,9)’
si kadin, 169 (57,1)’ u erkektir. Hastalarin AS ortalama
degerleri 6,17 (1,94)’dir. Hastalarin demografik ve klinik
ozellikleri ayrintili olarak (Tablo I) de verilmistir.

Tablo 1. Hastalarin demografik ve klinik 6zellikleri.

Ozellikler Toplam Hasta (n = 296)
Cinsiyet
Kadin, n(%) 127 (42,9)
Erkek, n(%) 169 (57,1)
Yas, median, (IQR) 30 (24 - 41)
Kan Parametreleri*

WBC, X (ss) 12,85 (4,28)

Notrofil, median (IQR) 9,37 (6,49 — 12,20)

Lenfosit, median (IQR) 2,07 (1,38 — 2,60)

NLO, median (IQR) 6,07 (2,81 —7,42)

CRP, median (IQR) 11(3-36)

Sola kayma, n (%)

Yok 116 (39,2)

Var 180 (60,8)
Alvarado skoru, X (ss) 6,17 (1,94)
Alvarado skoru, n(%)

1-4 57 (19,3)
Alvarado skoru, n(%)

5-10 239 (80,7)

Not: WBC, white blood cell; CRP, C-reaktif protein; NLO, nétrofil/lenfosit orant

Hastalar, AS’ye gore AA diisiiniilen ve diisiiniilmeyen ol-
mak {izere iki gruba ayrildi. Bu iki grup CRP, N/L orani,
sola kayma, AS (1-4) ve AS (5-10) degiskenleri bakimin-
dan degerlendirildiginde CRP degiskeni disinda diger
tim degiskenler i¢in anlamli sonuglar elde edilmistir.
Buna gore, sonlanim sonucuna gore AA disiiniilen ve
diistiniilmeyen iki grupta N/L orani degerleri istatistiksel
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olarak anlamli sekilde farklilagsmistir (z=-2,161, p<0,05).
Benzer sekilde sonlanim sonucuna AA diisiiniilen ve
disiiniilmeyen iki grubun sola kayma, AS (1-4) ve AS (1-
5) degiskenleriyle de istatistiksel olarak anlamli sekilde
iligkili oldugu gozlenmistir. Buna gore, sonlanim sonucu-
na gore AA diisliniilen ve diisliniilmeyen gruplar arasinda,
sola kayma (X2 (1, 296) = 8,49, p <0,00) ile diisiik, AS
(1-4) (X2 (1, 296) = 21,29, p <0,00) ve AS (5-10) (X2 (1,
296) = 21,24, p <0,00) degiskenleri ile orta diizeyde iliski
bulunmustur (Tablo II).

Tablo II. Fizik muayene, laboratuvar bulgulari, goriintiileme yontemleri
ve Alvarado Skoruna gore Akut apandisit diisiintilen ve diisiiniilmeyen
hastalarin kan degerleri ve Alvarado skoru agisindan kiyaslanmasi.

Sonlanim
Akut apandisit Akut apandisit P Cramer's
diigiiniilen diisiiniilmeyen \%
(n=254) (n=42)
CRP, median (IQR) 11 (3,60-34,92) 9(1,60-51,03) 0,10
NLO, median (IQR) 6,33 (5,35) 4,44 (3,64) 0,03
Sola Kayma, n(%)
Yok 91(35,8) 25(59,5) 0,00 0,189
Var 163 (64,2) 17 (40,5)
Alvarado skoru (1-4), 38 (15) 19 (452) 0,00 0318
n(%)
Alvarado skoru (5- 216 (85) 23 (54,8) 0,00 0309
10), n(%)

1 Mann-Whitney U Test; 2, Pearson Chi-Square; 3, Bagimsiz drneklem t-testi
Kisaltmalar: WBC, white blood cell; CRP, c-reaktif protein; NLO, nétrofil/lenfosit
orant

Histopatolojik analiz sonucuna gore pozitif ve negatif
olan gruplarda CRP ve N/L orani degiskenlerinin nasil
degistigini belirlemek i¢in bagimsiz 6rneklem t-test plan-
lanmistir. Ancak test i¢in gerekli varsayimlar saglan-
madigindan non-parametrik karsiligi olan Mann-Whit-
ney U test uygulanmistir. Bulgular, hem CRP (U=6357,
p>0,05) hem N/Lorant (6268, p>0,05) i¢in gruplardaki
degisiminin anlamli olmadigini gdstermistir. Histopato-
lojik analize gore apandisit agisindan negatif ve pozitif
gruplar ile sola kayma, AS (1-4) ve AS (5-10) degisken-
leri arasindaki iliski ise Pearson Chi-Square testi ile analiz
edilmis, ayrica anlamli ¢ikan sonuglar i¢in etki degeri Cra-
mer's V ile bakilmigtir. Bulgular her ii¢ degisken icinde
kiigiik diizeyde anlamli sonuglar ortaya koymustur. Buna
gore, histopatolojik analize gore apandisit agisindan nega-
tif ve pozitif gruplar ile AS (1-4) arasinda (X2(1, 296) =
15,34, p=0,00), AS (5-10) (X2(1, 296) = 14,18, p = 0,00)
arasinda ve sola kayma arasinda (X2(1, 296) = 3,91, p
= 0,04) istatistiksel olarak anlamli iligkiler bulunmustur
(Tablo III).
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Tablo III. CRP, NLO, sola kayma ve Alvarado skorlarmim apendiks ma-
teryalinin patoloji sonucuna gore (Histopatolojik analize gére apandisit
acisindan negatif ve pozitif olma durumu) karsilastiriimast.

Histopatolojik Analiz Cramer's
Akut apandisit (1) Akut apandisit (+) P v
(n=73) (n=181)
CRP, median (IQR)1 9 (3,40 - 34,92) 11(3,80-34,92) 0,63
NLO, median (IQR)1 5,13 (2,41 -8,51) 4,93 (3,36 -742) 0,52
Sola Kayma, n (%) 2
Yok 33(36,3) 58 (63,7) 0,04* 0,124
Var 40 (24,5) 123 (75,5)
Alvarado skoru (1-4), 21 (55,3) 17 (24) 0,00%* 0,246
n(%)2
Alvarado skoru (5-10) 52 (44,7) 164 (76) 0,00%* 0,236
n(%)2

1 Mann-Whitney U Test; 2, Pearson Chi-Square;
Kisaltmalar: WBC, white blood cell; CRP, c-reaktif protein; NLO, nétrofil/lenfosit
orant

Apendiks materyali histopatolojik olarak pozitif olan
hastalar, patoloji sonucuna gore erken apandisit, supuratif
apandisit, Flagmanoz apandisit ve Gangrendz apandisit
gruplarina ayrildi. Her bir grupda CRP, N/L orani, sola
kayma, AS (1-4) ve AS (5-10) degiskenlerine bakildi.

CRP ve N/L oranmi degiskenlerinin degisimini belirlem-
ek icin Mann-Whitney U test, ve AS (1-4) ve AS (1-5)
degiskenleriyle iligkilerini belirlemek ic¢in Pearson Chi-
Square test kullanilmistir. Bulgular Tablo I1I'de detaylar1y-
la paylasilmistir. Analiz sonucunda, kategorik degiskenler
arasinda sadece erken apandisit ile AS (1-4) ve AS (1-5)
degiskenleri arasinda iligki gdzlenmistir. Buna gore, erken
apandisit ile AS (1-4) (X2 (1,296) =9,07, p = 0,00) ve AS
(5-10) (X2 (1, 296) = 7,53, p = 0,00) degiskenleri arasinda
diisiik diizeyde istatistiksel olarak anlaml iligski bulunmus-
tur. Bulgular siirekli degiskenler i¢in degerlendirildiginde,
sadece CRP’nin erken apandisit ve Gangrendz apandisit
gruplarinda farklilastigi gozlenmistir. Buna gore, erken
apandisit olan ile olmayanlar arasinda CRP degerinin 0,05
diizeyinde istatistiksel olarak anlamli sekilde farklilastigi
belirlenmistir (z=-1,873, p=0,224). Gangrendz grubun-
da ise CRP degerinin 0,00 diizeyinde istatistiksel olarak
anlamli sekilde farklilastigi belirlenmistir (z=-3,371,
p=0,224) (Tablo 1V).

Tablo IV. Apendiks materyali histopatolojik olarak pozitif olan hastalarin kan degerleri ve Alvarado skoru agisindan kiyaslanmasi

Erken apandisit Supuratif apandisit Flagmonoz apandisit Gangrenoz apandisit
(n=181) (n=181) (n=181) (n=181)
Var (n = 67) p Var (n=77) p Var (n=20) p Var (n=17) p

CRP, median (IQR)1 9(2,45-20,50) 0,03 10 (4,70-29) 0,70 15 (3,50-46,50) 0,57 58(36-73) 0,00
NLO, median (IQR)1 4,49 (3,10-5,87) 0,06 4,82 (3,38-7,42) 0,74 6,09 (4,26-8,55) 0,22  8,25(4,41-11,13) 0,10
Sola Kayma, n(%)

Yok 26 (38,8) 0,1352  25(32,5) 0,912 3 (15) 0,082 3(17,6) 0,18*

Var 41 (61,2) 52 (67,5) 17 (85) 14 (82,4)
Alvarado skoru (1-4), n(%) 12 (17,9) 0,002 5(6,5) 0,092 0(0) 0,22° 1(5,9 0,60°
Alvarado skoru(5-10),, n(%) 55 (82,1) 0,00 72 (93,5) 0,182 20 (100) 0,22° 16 (94,1) 0,60°

1 Mann-Whitney U Test; 2, Pearson Chi-Square; 3, Fisiher-Exact Test

Kisaltmalar: WBC, white blood cell; CRP, c-reaktif protein; NLO, nétrofil/lenfosit orani

TARTISMA

Acil servislere karin agrisi ile bagvuran hastalarda AA ¢ok
sik rastlanan bir durumdur. Goériintiileme tekniklerindeki
yetersizlikler ya da eksiklikler ile degisken fizik muay-
ene ve laboratuvar bulgulari nedeniyle AA dogru taniya
ulasmak her zaman miimkiin olmayabilir. Bu neden-
le, 6zellikle acil servislerde AA tanisi koymak i¢in hala
dogru, pratik ve kolay bir teste ihtiya¢ duyulmaktadir.
Bu baglamda ¢alismamizda NLO, CRP, sola kayma ve
AS’nin AA hastalarina tan1 koymadaki becerilerini arastir-
may1 amacladik.

Fizik muayene, laboratuvar bulgulari, goriintiileme yon-
temleri ve AS’ye gore kuvvetle muhtemel AA diistiniilen
ve diigiiniilmeyen gruplar arasinda NLO agisindan fark
olup olmadigini gosteren prospektif gok fazla galisma yok-
tur. Calismamizda AA diistiniilen grup da, akut apandisit
diglanan gruba kiyasla NLO anlamli sekilde daha yiiksek
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bulunmustur. Notrofil artisi inflamasyon varliginda saat-
ler iginde kanda yiikselirken, lenfosit degeri artan notro-
fil olusumuna ikincil baskilanan kemik iligi uyarim ile
diismektedir. Bu yiizden inflamasyonla seyreden bir ¢ok
hastalikta NLO’nun arttig1 ve spesifik kesme degerlerinde
taniy1 destekledigi yapilan ¢aligmalarda gosterilmistir (6).
Bu baglamda NLO, AA tanili olgularda da ¢alisilmis ve
hem tan1 koymadaki giici hem de komplike olmus ve
olmamis olgulart birbirinden ayirma noktasinda anlaml
bulunmustur (7, 8). Kahramanca ve ark., yapmis oldugu
bir ¢aligmada 4,68'lik bir kesme degerine sahip NLR'nin
normal bir apendiks ile iltihapli AA'y1r 6nemli Slciide
ayirt edebildigini gostermislerdir (9). Fakat ¢alismada bu
kesme degerinin duyarliligt %65,3, 6zgilligi ise %54,7
olarak bulunmustur. Bu disiik duyarlilik ve o6zgilliik
degerleri nedeniyle NLR’nin tek basina AA tanist koy-
mada yeterli olamayacagini diisiiniiyoruz. Ancak labor-
atuvar bulgularindan kolayca elde edilen NLO’nun AS



gibi skorlama sistemleriyle beraber ya da i¢inde kullanimi
ile bu skorlama sistemlerinin negatif ve pozitif prediktif
degerleri artirilabilir. Buda karm agrist sikayeti ile acile
basvuran hastalarda daha dogru bir sekilde AA tanist koy-
mamizi saglar. Bu veriler 1g1ginda NLO oraninin AA tanisi
koymada tek basina yeterli olmasa bile, bu konuda umut
vadeden bir parametre oldugunu diisiiniiyoruz.

Ayrica c¢aligmamiz da AA disiiniilen grupta, AA
diisiiniilmeyen gruba gore daha yiiksek yaymada sola kay-
ma goriilme orani ve AS oldugu belirlenmistir. Literatiire
bakildiginda Dey ve ark., tarafindan yapilan bir ¢alisma-
da AS i¢in duyarlilik ve 6zgiilliik sirasiyla %94,2 ve %70
olarak rapor edilmistir (10). Yapilan baska bir ¢calismada
ise AS’nin %73,7 duyarlilik ve %68,6 6zgiillik ile AA
tanist koyabilecegi gosterilmistir (11). Yaymada sola kay-
ma ise AA hastalarinda sik goériilen bir durumdur (12). Bu
bilgiler 15181nda ¢alismamizda yaptigimiz analizler sonu-
cunda AA disiiniilen grupta AA diisiiniilmeyen gruba gore
daha yiiksek AS ve yaymada sola kaymanin goriilmesi
normal olup literatiirle de uyumludur.

CRP, enflamatuar durumlar ve bakteriyel enfeksiyonlar-
da 6nemli derecede yiikselirken, viral enfeksiyonlarda ise
genellikle normal seyreder (13). Yapilan bazi ¢aligma-
lar CRP’nin, AA semptomlarinin baglangicindan 12-24
saat sonra ylkselmeye basladigimi gostermistir (14, 15).
CRP’nin AA’nin tanisinda, %40-87 sensitivitesi, %53-82
spesifitesi oldugunu gosteren calismalar da vardir (16,
17). Literatiire bakildiginda bir ¢alismada, normal apen-
dikste CRP seviyesi yiiksek tespit edilirken, gangrendz
apandisitte CRP seviyesi normal tespit edilmistir (18).
Fakat tam tersi durumu gosteren ¢alismalarda vardir. Bu
calismalara gorede CRP degerinin erken apandisit tanisin-
da yeri yokken komplike olmus apandisit olgularin-
da yiikselmektedir (19). Bizim g¢alismamizda ise erken
apandisit tanilt olgularda CRP degeri anlamli sekilde
diisiikken, komplike olmus apandisit olgularinda anlaml
sekilde yliksektir. Hem bizim calismamiz hem de liter-
atlire bakildiginda CRP’nin AA tanisin1 koymadaki yeri
net degildir. Bu nedenle AA tanisinda CRP’nin tek bagina
degil de NLO, AS veya nétrofil yiizdesi gibi parametreler
ile beraber degerlendirilmesinin gerektigini diisiiniiyoruz.

Arslan $. ve Kiling Seker F. PANGRETNRIPERBI0))

SONUC

Mevcut calismamiza gore AA'li olgulari 6n gormede
NLO, CRP ve AS faydalidir. Ancak bu parametrelerin tek
basina kullanilmalar1 AA tanisini koymada kisith beceriye
sahiptir. Bu nedenle Acil serviste AA 6n tanisi diigiiniilen
hastalarda bu parametrelerin birlikte kullanilmasi, hasta-
larin daha dogru tanilar almasmm saglayabilir. Ileride
yapilacak ¢alismalar bu konuya 1s1k tutacaktir.
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Lagoftalmus Tedavisinde Kisiye Ozel
Altin Implant Deneyimleri

Custom-Made Gold Implant Experiences
in Lagophthalmos Treatment

oz

Amag

Lagoftalmi, g6z kapaklarinin tam olarak kapanamamasi olarak tanimlanir. Bu du-
rum epitel defektleri, korneal iilserasyon, maruz kalma keratiti, bakteriyel enfeksi-
yon, perforasyon ve korliik gibi kornea sorunlarina yol agabilir. Lagoftalminin statik
tedavilerinden birisi goz kapagina altin implant yerlestirilmesidir.

Gerec ve Yontemler
Retrospektif olarak; lagoftalmi nedeniyle iist goz kapagina altin implant uygulanan
18 hastanin tiimii ¢alismaya dahil edildi ve medikal kayitlar1 incelendi.

Bulgular

Hastalarin ortalama yasi1 45,4 yil (7-72) idi. Erkek / kadin oran1 11/7 olarak izlendi.
Lagoftalminin en yaygin nedeni olgularimizda intrakraniyal kitleydi (% 38,8) ve
konjenital yiiz felci, Bell’s felci, trafik kazasi izledi. Altin implantin ortalama agirlig
1,56 gr ve 1,3-1,8 gr araligindaydi. Ortalama takip siiresi 68,5 ay (17-131) idi. On
sekiz hastadan 17'si operasyonun sonucundan memnun kaldi ve ekstriide implant
sonrasi reimplantasyon yapilan hastalar da dahil olmak iizere, son takiplerinde ye-
terli kapak kapatilmasi saglandi.

Sonug

Her ne kadar glinimiizde platin implantlar popiilarize olmaya baslamigsa da, altin
implant ile iist kapak agirlik uygulamalarimin lagoftalmi tedavisinde kabul edilebilir
morbiditeler ile etkili ve glivenilir bir yol oldugunu diisiiniiyoruz.

Anahtar Kelimeler
Altin, implant, Lagoftalmus, Paralizi

DOI: 10.53394/akd.1466607 m Akdeniz Medical Journal s licensed under the Creative Commons Attribution 4.0 Interational License.
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ABSTRACT

Objective

Lagophthalmos is defined as the inability of the eyelids to
close completely. This condition can lead to corneal prob-
lems such as epithelial defects, corneal ulceration, expo-
sure keratitis, bacterial infection, perforation, and blind-
ness. One of the static treatments for lagophthalmos is the
placement of gold implants in the eyelid.

Material and Methods

Retrospectively, all 18 patients who received gold implants
in the upper eyelid due to lagophthalmos were included in
the study, and their medical records were reviewed.

Results

The average age of the patients was 45.4 years (7 to 72).
The male/female ratio was observed as 11/7. The most
common cause of lagophthalmos in our cases was intra-
cranial mass (38.8%), followed by congenital facial pa-
ralysis, Bell's palsy, and traffic accidents. The average
weight of the gold implant was 1.56 g and ranged from 1.3
to 1.8 g. The median follow-up time was 68.5 months (17
to 131). 17 of 18 patients were satisfied with the outcome
of the operation and adequate valve closure was achieved
at their final follow-up, including patients who underwent
reimplantation after extruded implant.

Conclusion

Although platinum implants have become popular today,
we think that upper-lid weight application with gold imp-
lants is an effective and reliable way to treat lagophthal-
mos with acceptable morbidities.

Key Words
Gold, Implant, Lagophthalmus, Paralysis

Tablo 1. Paralitik lagoftalmi i¢in tedavi algoritmasi

GIRIiS

Paralitik lagoftalmi olarak adlandirilan gbz kapaginin
tamamen kapanamamasi, goz kirpma refleksinin azalmasi
veya yoklugu kaynakli maruziyet keratopatisi korneal iils-
erasyon, perforasyon ve hatta korliige kadar degisen so-
runlara yol agabilir (1, 2). Hem okiiler ylizey problemler-
ine hem de g6z kapagi malpozisyonlarina uygun terapotik
yaklagimlart dogru bir sekilde degerlendirmek ve planla-
mak yiiz giildiiriicii sonuglarin alinmasini saglamaktadir.
Asil mekanizma go6ziin saglam olan levator palpebrae su-
perioris ve Miiller’s kasi ile agilabilen okiiler kasin para-
lizisi nedeniyle kapatilamamasidir ve genellikle hastanin
durusundan veya egiminden etkilenmez (3). Tedavide
lokal konservatif yontemler (damla, jel, merhem vb.) ve
cerrahi yontemler (tarsorafi, lateral tarsal strip, fasya lata
grefti ile goz kapagi uzatma, temporalis ve platisma kas
transferleri, fasiyal sinir grefti vb.) uygulansa da statik
ve dinamik prosediirlerden, tam kapanmayi etkili ve hizli
saglayabilmesi, kolay cerrahi teknik ile birlikte, giive-
nilirligi ve geri doniisiimlii olmasi altin implant uygula-
masini 6ne ¢ikmaktadir (4, 5) (Tablo I).

Son zamanlarda platin implant uygulansa da altin implant
kullanim1 yeterli agirlik saglayabilmesi, kolay islenebil-
irligi ve alerjik 6zelliginin az olmasi nedeniyle literatiirde
daha ¢ok tercih edilen yontemdir (4). Altin agirlikli imp-
lantin neden oldugu yergekimi kuvveti, orbikularis okiili
fonksiyonu azalmis veya hi¢ olmayan hastalarda kapagin
kapanmasina yardimet olur ve egimde azalma (oturmadan
sirt istii pozisyona) ile azalmasi beklenir. Herhangi bir
egimde, bu hastalarda g6z kapagi pozisyonunu belirleyen
bu iki kuvvet arasindaki dengesizliktir (6). Kolay ve giive-
nilir olsa da implant migrasyonu veya ekstriizyonu, hacim-
li kapak goriiniimii, altin alerjisi, enfeksiyon ve astigma-
tizm gibi olumsuz sonuglar da literatiirde bildirilmistir (7).
Bu calismamizda klinigimizde paralitik lagoftalmi teda-
visinde iist g6z kapagina altin implant uygulamas ile ilgili
sonuglarimizi ve tecriibelerimizi paylagsmay1 amagladik.

Haftalar Aylar Uzamis / Kaha
Bant / Gozlik Botulinum toksin enjeksiyonu | Ust goz kapag1 agirlik uygulamalari
Lubrikantlar (damla, Ust goz kapag: agirlik Alt géz kapag sikilagtirma
merhem) uygulamalar
Gegici tarsorafi Palpebral yay Palpebral yay
Botulinum toksin Tarsorafi Kantoplasti
enjeksiyonu
Levator ayrimi Sinir grefii
Kas ve fasya transferleri — Statik ve
dinamik askilar
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GEREC ve YONTEMLER

Retrospektif olarak; Nisan 2010 - Ekim 2023 tarihleri
arasinda lagoftalmi nedeniyle iist goz kapagina altin imp-
lant uygulanan 18 hastanin tiimii ¢aligmaya dahil edildi ve
medikal kayitlari incelendi. Operasyonlar, Ondokuz Mayis
Universitesi Plastik, Rekonstriiktif ve Estetik Cerrahi
Boliimii’ndeki iki yetkin cerrah tarafindan gergeklestirildi.
Hastalarin demografik ozellikleri, lagoftalmus etiyolojisi,
implant agirhigi, ek géz kapagi ameliyatlari ile intraopera-
tif ve postoperatif komplikasyonlar hakkinda veriler top-
landi. Sonug, lagoftalmi diizeltmesi, kornea korumasinin
saglanmasi ve hasta memnuniyeti agisindan degerlendiril-
di. Komplikasyonlar (goéz kapagi pitozisi, implantin yer
degistirmesi veya digart ¢ikmasi, enfeksiyon, implantin
plansiz ¢ikarilmasi ve g6z problemleri) kaydedildi.
Cerrahi prosediir birgok yazar tarafindan iyi tanimlan-
mistir (8, 9). Altin implantin kesin agirligi, palpebral fissiir
kapanana kadar hasta oturur pozisyondayken iist kapaga
bir bant ile kademeli olarak daha agir agirliklarin bantlan-
mastyla belirlendi. Altin implantlar, daha once literatiirde
aciklanan standart bir sekle sahip 24 ayar altin plakadan
olusuyordu (Resim 1).

Resim 1. Altin implantlar, daha once literatiirde agiklanan standart bir
sekle sahip 24 ayar altin plakadan olugmaktadir.

Hastanin pitozu dnlemek i¢in implant ile in situ gozlerini
acabilecegi agirlik belirlenmistir. Ust gbz kapagina altin
agirlikli implant yerlestirilmesi, lokal veya genel anestezi
altinda gergeklestirildi. Ust goz kapa@ derisinin ortasin-
da supratarsal kivrimi gegerek 1 cm'lik dikey bir kesi ile
onceden belirlenmis implant tarsal plakay1 orten bir kas altt
cep olusturmak i¢in orbikularis okiili kasi boyunca kiint
diseksiyondan sonra implant cebe yerlestirilir (Resim 2).

Resim 2. Ust goz kapag1 derisinin ortasinda supratarsal kivrimi gegerek
1 em'lik dikey bir kesi ile 6nceden belirlenmis implant tarsal plakay1
orten bir kas alt1 cep olusturmak i¢in orbikularis okiili kas1 boyunca kiint
diseksiyondan sonra implant cebe yerlestirilir.

Demir A. ve ark. aGHELEDIPEREIE)

Optimal postoperatif sonug, pitozis olmadan yeterli g6z
kapagi kapanmasi elde etme yetenegi olarak belirlendi
(Resim 3).

Resim 3. Altin implant yerlestirilmesi sonrasi preoperatif dénem ve
postoperatif 6. ay. (Altin plaka ebatlart: 7,5 mm*19 mm*1 mm)

BULGULAR

Hasta detaylar1 ve sonuglart Tablo I'de &zetlenmistir.
Hastalarin ortalama yas1 45,4 yil (7-72) idi. Erkek / kadin
orani 11/7 olarak izlendi. Lagoftalminin en yaygin nedeni
olgularimizda intrakraniyal kitleydi (% 38,8) ve konjenital
yiiz felci, Bell’s felci, trafik kazasi izledi (Tablo II). Altin
implantin ortalama agirligr 1,56 gr ve 1,3-1,8 gr araligin-
daydi. Ortalama takip siiresi 68,5 ay (17-131) idi.
Intraoperatif veya erken postoperatif komplikasyon goriil-
medi. Biri 6. ay, digeri 32. ayinda 2 hastaya ekspoze imp-
lant nedeniyle reimplantasyon uygulandi. Postparotidek-
tomi nedeniyle implant yerlestirilen hastanin 32. ayinda
ekspoze olan implanti ¢ikarildi ve metastatik hastaligi ile
komorbiditeleri nedeniyle reimplantasyon uygulanmadi.
Bir hastanin 43. ay takibinde implantinin medialize olmast
sebebiyle sol uyluk tensor fasya latadan alinan 2 adet ten-
don grefti ile orta yiiz bolgesi askilandi. On sekiz hastadan
17'si operasyonun sonucundan memnun kaldi ve ekstriide
implant sonrasi reimplantasyon yapilan hastalar da dahil
olmak {izere, son takiplerinde yeterli kapak kapatilmasi
saglandi.

241



VNGHEHEPERBIPIY Demir A. ve ark.

Tablo II. Hasta detaylarinin 6zeti

Hasta Yag Cinsiyet Yén Etiyoloji Anestezi implant Operasyon Ek Prosediir Sonug
Numarasi Tipi Afirhi Siiresi (dk)
(g

1 12 K Sol Ensefalit Genel 1,5 80 - Iyi

2 a0 E Sol Bell's Paralizisi Genel 14 87 Sol oral komissiir igin temporal fasya askist Iyi

3 60 Sol Bell's Paralizisi Lokal 14 60 - Iyi

4 70 Sag Intrakranial kitle Genel 16 61 - Iyi

5 45 E Sol Konjenital Genel 1,7 60 - Iyi

6 17 E Sol Konjenital Lokal 1.7 60 Lateral Tarsorafi Iyi

7 62 E Sol Postparatiroidektomi Genel 18 60 - Ekspoze implant gikarild

8 56 E Sol Kolesteatum Genel 1,7 50 - Ekspoze implant
reimplante edildi.

9 49 K Sol Trafik kazasi Lokal 13 125 - Iyi

10 7 E Sol Konjenital Genel 15 140 - Iyi

11 38 K Sag Intrakranial kitle Lokal 16 90 B Iyi

12 36 E Sag Intrakranial kitle Lokal 16 60 - Iyi

13 55 E Sol Intrakranial kitle Lokal 18 50 - Iyi

14 27 E Sol Trafik kazast Lokal 1.6 60 - Iyi

15 64 E Sag Intrakranial kitle Genel 14 74 Direkt kag kaldirma Iyi

16 43 K Sag Intrakranial kitle Genel 1,6 115 Sag oral komissiir igin temporal fasya askist Ekspoze implant
reimplante edildi.

17 45 K Sol Intrakranial kitle Lokal 15 120 - Iyi

18 2 E Sol Is kazasi Genel 14 180 Mediyalize implant fasya lata grefti ile adapte edildi Iyi

TARTISM A kamuflaji saglamasi nedeniyle daha ¢ok tercih edilen mal-

Etiyoloji ne olursa olsun paralitik lagoftalmi, hizli ve etkili
bir sekilde yonetilmezse, 6nemli ve uzun vadeli sekellere
neden olabilir (1, 2). Yonetim algoritmasi, ciddiyetine ve
olasi iyilesme siiresine baglidir (Tablo I). Orbikularis okii-
li fonksiyonunun iyilesmesinin yeterli ve uygun olmasi
beklendiginde cerrahi olmayan teknikler 6ne ¢ikmaktadir
(10). lyilesmenin gecikmesi veya yetersiz olmasi bekleni-
yorsa, kalici cerrahi ¢éziimler 6n planda degerlendirilebi-
lir. Segenekler; tarsorafi, kantoplasti, palpebral yay, kas ve
fasya transfer ve askilari, sinir anastomozu ve iist kapak
agirliklart iken bu ydntemlerden olumlu bir sonucun
saglanmasi cerrahin deneyimi ve vaka secimi ile olmak-
tadir. Tiim hastalarin lagoftalmiden klinik olarak anlam-
I1 zararlar géremeyebilecegi unutulmamalidir. Cocuklar,
kismi Bell’s paralizi olan hastalar, sinir grefti gegiren ve
yeterli orbikularis okiili fonksiyonuna kavusan hastalar
genellikle iist g6z kapagi agirliklarina ihtiyag duymazlar.
Yine de, korneal maruziyetten muzdarip hastalar i¢in, iist
g0z kapagi agirligr ameliyat1 giivenilir bir ¢6ziim sunar-
ken, dogast geregi belli sinirlamalara sahiptir (11). Bu
limitasyonlar pasif goz kapatma, pitoz ile korneal erozyon
arasindaki denge, eksik g6z kapatma, oOzellikle geng
kadinlarda agirhgm cilt altindaki gortnirligi, agirhik
uygulamalarinin zamanla cildi erode ederek ekspoze ol-
masl, entropion olarak gosterilebilir (11).

1958'de ilk tanimlanmasindan ve 1974'te yayginlasmasi
ile altin implantlar paralitik lagoftalmi tedavisinde 6n
planda kullanilmaya baslamigtir (12-14). Diisiik komp-
likasyon orani ve goreceli basitligi nedeniyle yaygin kabul
gormiistiir. Ust g6z kapagim doldurmak igin bagka malze-
meler kullanilmis olsa da altin; inertligi, yiiksek yogun-
lugu, islenebilirligi, alerjik olmayan 6zellikleri ve iyi renk

| pZW

zeme olarak kabul edilir. Literatiirde %5-7,8 araliginda
izlenen altin alerjisi ¢aligmamizda izlenmemistir (15).

Geleneksel olarak agirlik, birkag siitiirle tarsal plaga tut-
turularak pretarsal pozisyona yerlestirilir. Bu yerlesimin
mekanik avantajlari, preoperatif agirlik ile dlglime en
yakin pozisyondur ve aymi zamanda en kiigiik agirlik
ile maksimum kuvvet vektoriinii saglayan pozisyon ol-
masidir. Ancak, yiizeysel konumlandirma implant eks-
pozisyonu basta olmak iizere komplikasyon olasiligim
artirabilir (11). Calismamizda da implant ekspozisyonu 3
olguda izlenirken 2 olguda revizyon cerrahisi sonrasi iyi
sonuglar ile takibe devam etti.

Caligmamizdaki revizyon cerrahisi orant %16,6 (3 olgu)
ile literatiirde raporlanan %20 orani ile benzerlik goster-
mektedir (2, 16). Rofagha ve arkadaslari tarafindan yapilan
uzun siireli bir ¢aligma, zamana bagli olarak artmis maruz
kalma riski oldugunu gdstermistir ve galismamizda da
postoperatif 6. ayda reimplantasyon yapilan 16 nolu hasta
disinda hastalarin 2. yildan sonra implantlarinin ekspoze
oldugu goriildii (17).

Calismamizda implanth gz kapaginda kizarik, akint1 gibi
infeksiyon ile serimizde karsilasmadik. Infeksiyon iceren
vakalar ile ilgili Rozen ¢aligmasinda reimplantasyonun
minimum 3 ay ertelenmesi gerektigini vurgularken, Wagh ve
arkadaslar infeksiydz semptomlarin antibiyotik uygulama-
lar1 ve implantin platin ile degistirilmesini takiben semptom-
larin hizla geriledigini raporlamistir (4, 11). Yine Wagh ve
arkadaslar giinliik pratiklerinde maliyeti karsilanabildigi
stirece platin implant kullanimini zaman igerisinde 6ne
¢ikardiklarmi belirtmistir, Platin implantlarin ayarlana-



bilir tasarimli olanlarinin, sirasiyla altin implantlara ve
esnek olmayan platin agirliklara (plaka tasarimi) gore
esnekligi, goz kapagi c¢evresine uyum saglamalarina
olanak tantyarak estetik sonucu iyilestirirken, platin zin-
cirlerdeki birden fazla sabitleme deliginin varligi, altin ve
plaka tasarimli platin agirliklarla karsilastirildiginda, tar-
susa daha fazla agirlik sabitleme olanagi saglar ve implant
migrasyonu insidansini azalttig1 bildirilmistir (4, 5, 18).

Bu c¢alismanin ileride dikkate alinmasi gereken limitas-
yonlart olarak; kohortun kiigiikliigii (n = 18), ¢alismanin
retrospektif dizayni, goz egriligi ve proptozisin objektif
6l¢limii yapilmamasi ile bazi bilgilerin fotograflardan zi-
yade hastalarin notlarindan elde edilmesi gosterilebilir. Son
belgelenmis takiplerinden bu yana, hastalar daha sonra re-
vizyon i¢in bagka kurumlara gitmis olabilir ve bu nedenle
gruba dahil edilmeyebilir.

SONUC

Her ne kadar giiniimiizde platin implantlar popiilarize
olmaya baslamissa da, altin implant ile {ist kapak agirlik
uygulamarinin lagoftalmi tedavisinde kabul edilebi-
lir morbiditeler ile etkili ve gilivenilir bir yol oldugunu
diistintiyoruz.
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Hiperplastik Gastrik Poliplerde Mast
Hiicre Dansitesi: Polip Olusumu ve
Metaplazi ile Korelasyonu

ABSTRACT

Objective

Mast cells play pivotal roles in tumorigenesis dynamics, yet the specific factors
driving hyperplastic gastric polyp formation remain unclear. This study aims to elu-
cidate this gap by examining mast cell quantities in incidental gastric polyps, with a
specific focus on hyperplastic lesions, and exploring their correlation with polypo-
genesis and metaplasia.

Material and Methods

Forty-five endoscopy specimens exhibiting anterior non-atrophic chronic inactive
gastritis (2014-2023) were examined. Following histological evaluations, the cases
were classified into three groups: hyperplastic gastric polyps with or without intes-
tinal metaplasia, and chronic inactive gastritis as the control. Mast cell density per
unit area was assessed from toluidine blue-stained sections. Polyp diameter and
demographic information were also recorded for statistical analysis.

Results

The average ages of patients with hyperplastic polyps, metaplasia, and gastritis were
51.2+12.84, 55.93+13.58, and 56.2+14.68, respectively (p>0.05). In each group,
the proportion of women was higher. Mast cell density, which varied within each
group, did not show a statistically significant difference (p>0.05). The average pol-
yp diameters for the metaplasia and hyperplastic polyp groups were 0.26 and 0.30
mm, respectively (p>0.05). There was no correlation between mast cell density and
polyp diameter (p>0.05).

Conclusions

Intestinal metaplasia did not significantly influence mast cell density in non-dys-
plastic, low-malignant gastric polyps. Mast cell density and diameter in hyperplastic
gastric polyps of 1 cm or smaller showed no correlation. Overall, non-cancerous
gastric polypogenesis and mast cell count lack a unidirectional relationship.

Key Words
Gastritis, Mast Cells, Polyps, Stomach Disease
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Mast hiicreleri tiimor gelisimin dinamiklerinde &nem-
li roller oynamaktadir, ancak hiperplastik gastrik polip
olusumunu ydnlendiren spesifik faktorler net degildir.
Calisma, bu boslugu acikliga kavusturmak amaciyla rast-
lantisal gastrik poliplerde mast hiicre miktarlarini inceley-
erek, ozellikle hiperplastik lezyonlara odaklanarak, polip
olusumu ve metaplazi ile korelasyonlarini arastirmayi
amaclamaktadir.

Gerec ve Yontemler

2014-2023 yillarina ait antral non-atrofik kronik inaktif
gastrit gosteren 45 endoskopik 6rnek incelendi. Histolo-
jik degerlendirmelerin ardindan, vakalar intestinal meta-
plazisi olan ve olmayan hiperplastik gastrik polipler ve
kontrol olarak kronik inaktif gastrit olacak sekilde ii¢
gruba ayrildi. Toluidin mavisi ile boyanmis kesitlerden
birim alan basina mast hiicresi yogunlugu degerlendirildi.
Istatistiksel analiz i¢in polip ¢ap1 ve demografik bilgiler
de kaydedildi.

Bulgular

Hiperplastik polip, metaplazi ve gastritli hastalarin or-
talama yaslart sirastyla 51,2+12.84, 55,93+13.58 ve
56,2+14.68 idi (p>0,05). Her grupta kadin oran1 daha yiik-
sekti. Mast hiicre yogunlugu, her grup i¢inde varyasyon
gostermekle birlikte, istatistiksel olarak anlamli bir fark
gostermedi (p>0.05). Metaplazi ve hiperplastik polip gru-
plari i¢in ortalama polip ¢aplart sirasiyla 0,26 ve 0,30 mm
idi (p>0,05). Mast hiicre yogunlugu ile polip ¢ap1 arasinda
bir korelasyon bulunmadi (p>0,05).

Sonuc¢

Intestinal metaplazi non-displastik, diisiik malignite
gosteren gastrik poliplerde mast hiicre yogunlugunu
6nemli 6l¢lide etkilemedi. Bir santimetre veya daha kiigiik
hiperplastik gastrik poliplerde mast hiicre yogunlugu
ve polip capt arasinda bir korelasyon bulunmadi. Sonug
olarak, kanseréz olmayan gastrik polip olusumu ile mast
hiicre sayisi1 arasinda tek yonlii bir iliski bulunmamaktadir.

Anahtar Kelimeler
Gastrit, Mast Hiicreleri, Polipler, Mide Hastalig1
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INTRODUCTION

Mast cells play a significant role in tumor angiogenesis, tu-
mor invasion, and the immunosuppressive tumor microenvi-
ronment (1). Notably, mast cells have been observed within
adenomatous polyps of the colon, which are recognized as
precancerous lesions. Intriguingly, reducing mast cell popu-
lations within these polyps can lead to remission (2). Further-
more, a recent discovery has linked the frequency of circu-
lating mast cell progenitors to advanced stages of colorectal
cancer (3). Despite the extensive research on mast cells in
colorectal and other types of cancers, there is a noticeable gap
in the literature regarding the quantification of mast cells in
gastric polyps. Gastric polyps are commonly encountered as
incidental findings during esophagogastroduodenoscopies,
with their prevalence estimated to range from 0.5% to 23% of
all upper gastrointestinal endoscopies (4). Gastric polyps are
a diverse group, with fundic gland and hyperplastic polyps
being the most prevalent (5-7). Hyperplastic polyps, char-
acterized by their extended and irregular cystic expansions
within the foveolar epithelium, are often associated with
chronic gastritis (approximately 85% of cases) (7). While
factors like heightened regenerative mechanisms and enter-
ochromaffin-like cell accumulation may contribute to their
formation, exact causes remain unclear (8, 9).

Hyperplastic polyps are generally considered to have a low
risk of neoplastic transformation, with an average transfor-
mation rate of approximately 2.1% (10). Malignancy is cor-
related with polyp size, and the potential of malignant trans-
formation is higher in hyperplastic polyps that exceed 1 cm in
size (5, 8). In the context of this study, our primary aim is to
investigate the correlation between mast cells and hyperplas-
tic gastric polyps that develop on the basis of inactive chron-
ic gastritis. To achieve this, we conducted a comprehensive
histochemical quantification of mast cells per unit area within
hyperplastic gastric polyps. Our approach involves quantify-
ing mast cell density within these polyps and comparing it
with cases of intestinal metaplasia or chronic inactive gas-
tritis (those without polyps). Furthermore, we explored the
potential correlation between mast cell density and the diam-
eter of polyps, aiming to provide a deeper understanding of
the intricate relationship between mast cell density and the
process of gastric polyp formation.

MATERIALS and METHODS
Analysis of Patient Data, Inclusion, and Exclu-

sion Criteria for Samples

In this retrospective analysis, we examined cases of chronic
inactive gastritis from the archives of a Pathology Depart-
ment, covering the years 2014-2023. Biopsies were taken
from the antrum, with or without the corpus depending on the
macroscopic appearance, for histopathological examination
and assessment of Helicobacter pylori following polypecto-
my. Patients with non-antral gastritis, atrophic gastritis, ac-
tive gastritis, or Helicobacter pylori-related gastritis were ex-
cluded. The resulting dataset included 45 cases, categorized
into three groups (n=15): a control group (chronic inactive
gastritis), a polyp group (hyperplastic polyps), and a meta-
plasia group (hyperplastic polyps with intestinal metaplasia).



We collected demographic data, including patient ages, gen-
ders, and polyp diameters, to identify potential patterns or
associations. Ethical approval was obtained from the Bilecik
University Ethics Committee (approval number: 2022/8-1),
ensuring compliance with the Declaration of Helsinki's eth-
ical guidelines.

Histopathological examination

Following endoscopic biopsy, tissues were fixed in 10% neu-
tral buffered formaldehyde and underwent standard tissue
processing procedures, including dehydration, clearing, and
paraffin embedding. Tissue sections of 5-micrometer thick-
ness were prepared and mounted on glass slides. After depa-
raffinization and dehydration with ethanol, the sections were
rinsed with water. Rehydrated sections were stained with
hematoxylin-eosin or 1% toluidine blue. Stained sections
were then examined under a brightfield microscope (Olym-
pus CX23), and relevant histological features were captured
using an attached Olympus camera (Olympus EP50).

Histopathological Classification

The tissue samples obtained from gastritis cases were clas-
sified according to the Sydney classification system, which
considers parameters such as localization, gastritis type
(acute, chronic, or other), and grading based on factors like
Helicobacter pylori presence, inflammation, atrophy, and in-
testinal metaplasia. Gastric atrophy and intestinal metapla-
sia (IM) were scored based on Sydney scoring (11). Gastric
hyperplastic polyps are predominantly located in the antral
region and commonly associated with chronic gastritis (7).
Therefore, our study specifically recruited individuals diag-
nosed with non-atrophic (score 0), inactive chronic gastritis
in the antral region.

Mast Cell Quantification

To quantify mast cells, we utilized toluidine blue staining.
Due to the non-uniform distribution of mast cell infiltra-
tion, we identified areas with the highest mast cell concen-
tration within each sample at 100x magnification. For mast
cell density analysis, three regions were randomly selected
from these identified areas at 400x magnification. The field
of view of the microscope was calculated in mm?, and mast
cells per mm? were used for statistical comparisons between
the groups (12, 13).

Statistical Analysis

For statistical analysis, we used a dedicated statistical soft-
ware package. A significance level of p<0.05 was considered
statistically significant. The Shapiro-Wilk test assessed the
normal distribution of continuous variables. Non-parametric
data underwent pairwise comparisons with the Kruskal-Wal-
lis test, while parametric data were analyzed using One-way
ANOVA followed by Tukey's multiple comparison test. Ad-
ditionally, Spearman's test was used for correlation analysis.

Findik DG. et al. PRV ESRPAIPEREIE)

RESULTS

Histopathological Results

Upon conducting histopathological examinations, the fol-
lowing observations were made:

In the control group, individuals with chronic inactive gas-
tritis exhibited mild lymphocytic inflammatory cell infiltra-
tion, edema, and benign glandular structures in the lamina
propria. Hyperplastic polyp samples showed dilated and tor-
tuous gland structures on the surface, a decrease in glandular
mucus load, and mild chronic inflammation in the lamina
propria. In the metaplasia group of polyps, a distinct pattern
of intestinal metaplasia was observed, including cystic, dilat-
ed, and tortuous gastric glands, presence of goblet cells, as
well as mild edema, lymphocytes, and vascular structures in
the lamina propria (Figure 1A). The Sydney scoring system
was utilized to assess atrophy and metaplasia. All samples in
the groups were categorized as score 0 for atrophy. Control
and hyperplastic polyp samples were obtained from patients
classified as score 0 for intestinal metaplasia. The metapla-
sia group primarily comprised low-grade metaplasia, with
66.7% scoring 1 (+) and 26.7% scoring 2 (++) (Table I).

Number of Mast Cells per Square Millimeter
Notably, the differences in mast cell counts per square mil-
limeter were not statistically significant across the groups
(p>0.05). It's crucial to highlight that there was variation in
mast cell counts within each group. The control group dis-
played an average cell count of 138.74+40.89, the hyperplas-
tic polyp group had 69.60+16.90, and the hyperplastic polyp
+ metaplasia group had 48.46+18.97 mast cells per square
millimeter. In the benign intratumoral area, although there
is a tendency of decreased mast cell count from control to
metaplasia, no significant difference could be found due to
high variability. Additionally, the medians of the groups were
close to each other (Figure 1B).

Polyp Diameter Analysis

In terms of polyp diameter, no significant differences were
observed between the hyperplastic polyp and metaplasia
groups (p>0,05). Mean polyp diameters were as follows in
the hyperplastic polyp group 0.30+0.21 and the metaplasia
group 0.26+0.22 (Table I).

Relationship Between Polyp Diameter and
Mast Cell Density

After conducting a correlation analysis, it was established
that there was no statistically significant association between
polyp diameter and mast cell density (p>0.05) (Table I).

Analysis of Demographic Data

The average age of the patients did not reveal any statisti-
cally significant differences among the groups, with mean
ages as follows: Control 51.2 + 12.84, Hyperplastic Polyp
55.93 £ 13.58, Metaplasia 56.2 + 14.68. It's also worth noting
that there were more female patients than male patients in all
groups (Control 66.7%, Hyperplastic Polyp 86.7%, Metapla-
sia 80.0 %) (Table I).
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Figure 1. Histochemical staining of the groups and comparison of mast cell density. A) H&E: Hematoxylin-eosin, TB: Toluidine blue staining of gastric
samples. In the control group, mild lymphocytic inflammatory cell infiltration and edema (double arrow), benign glandular structures (brackets). In
the hyperplastic polyp group, dilated and tortuous gland structures (star). In the metaplasia group cystic, dilated, tortuous gastric glands (arrowhead)
and goblet cells (thick red arrow) along with mild edema, lymphocytes, and vascular structures (two-headed arrow). Mast cells in histological sections
(thick yellow arrow). Scale bars: H&E 100 um, TB 30 um. B) Boxplot graph of mast cell counts per mm2 (Median) for each group, IQR: interquartile
range, Kruskal-Wallis test, p>0.05

Table I. Demographic and histopathologic characteristics of patients with statistical analysis.

Control Hyperplastic Polyp Metaplasia p value

Gender
Male (%) 33.3% 13.3% 20.0%
Female (%) 66.7% 86.7% 80.0%
Total (%) 100% 100% 100%
Intestinal Metaplasia
0 100% 100% 0%
+ 0% 0% 66.7%
+ 0% 0% 26.7%
++ 0% 0% 6.7%
Age (Mean+SD) 51.2+12.84 55.93+13.58 56.2+14.68 0.538
Polyp diameter, mm
(M SD) 0.30+0.21 0.26+0.22 0.528
Correlation r p value
. Mast cell
Polyp diameter density -0.064 0.677

SD: Standart deviation, r: Correlation coefficient, +: Score 1, ++: Score 2, +++: Score 3. One-way
ANOVA, Kruskal-Wallis test, Spearman test, p>0.05
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DISCUSSION

Gastric hyperplastic polyps are among the most common
types of gastric polyps, yet their pathogenesis is still not fully
understood. In this study, we explored mast cell density dy-
namics during hyperplastic gastric polyp development, con-
sidering the presence or absence of intestinal metaplasia. Our
approach was influenced by the findings of Gounaris et al.
who showed that depleting mast cells could lead to the remis-
sion of precancerous adenomatous polyps (2). A histomor-
phological analysis by Amarapurkar et al. in 2021 found that
gastric polyps were present in 4% of upper gastrointestinal
endoscopies, with 29.4% of these being hyperplastic polyps
(14). Gastric polyps are infrequently encountered in clinical
settings and there is a notable gap in our understanding of
mast cell distribution within this specific context.

In 2019, Eissmann et al. analyzed mast cell counts in gastric
tissue and found no significant differences between gastritis
and cases with intestinal metaplasia (13). In contrast, Piazue-
lo et al. demonstrated a notable increase in mast cell density,
especially between intestinal metaplasia and dysplasia scores
based on the gastric histopathological score (15). Notably,
hyperplastic polyps are characterized as low-malignancy
gastric polyps, and the metaplasia group primarily comprised
low-grade metaplasia in the study (66.7% score 1, 26.7%
score 2) (10). We observed that the presence of intestinal
metaplasia did not significantly influence mast cell density in
non-dysplastic, low-malignant gastric polyps.

Han et al. identified a higher risk of malignancy in hyper-
plastic polyps larger than 1 cm in diameter; however, it is
important to point out that the polyps examined in our study
were all 1 cm or smaller in diameter (16). In a study conduct-
ed by Lv et al., it was found that gastric tumors larger than 5
cm had higher per-field mast cell numbers. In the same study,
mast cell counts in low-stage gastric cancers (Stage I and II)
did not show significant differences compared to those in the
non-tumoral area (17). Even though size has been identified
as a potential determinant, it's interesting to note that there
was no relationship in our study between the diameter of
these low-malignancy polyps and the density of mast cells
(p>0.05). This finding implies that mast cell density in this
size range does not significantly alter in relation to the size
of hyperplastic gastric polyps. Continuing in this vein, we
noted that mast cell density did not exhibit significant dif-
ferences between cases of gastritis and hyperplastic gastric
polyps. Based on these results, we can infer that mast cell
density might be more closely associated with dysplastic and
malignant lesions than with low-malignant polyps, aligning
with the data from existing literature.

The role of mast cells in tumors and inflammation is com-
plex and multifaceted. Existing literature suggests that mast
cells can play opposing functional roles in both the tumor
microenvironment and inflammation (1, 18). In a 2020
study conducted by de los Rios et al., using toluidine blue,
a statistically significant difference in mast cell numbers was
observed between the metastatic and non-metastatic colon
cancer groups (19). However, similar to our study, there was
a substantial level of variation within these groups. An im-
munohistochemical examination revealed that this dispari-
ty could be attributed to tryptase-positive mast cells. In our

Findik DG. et al. PRV ESRPAIPEREIE)

study, it is worth noting that there were slightly more mast
cells in our control group. Nevertheless, the absence of statis-
tically significant unidirectional changes can be attributed to
the variation within the groups. The duality of mast cells may
provide an explanation for the observed differences in cell
distribution within the study groups.

In a study conducted by da Silva et al. in 2019, the mean age
of individuals with chronic inactive gastritis was reported to
be 49.0+17.3 years, with a 75% female ratio (20). Addition-
ally, the literature suggests that individuals with hyperplastic
gastric polyps tend to fall within the age range of 65 to 75
years, with a higher incidence among women (8). The demo-
graphic parameters observed in our study closely align with
the findings in the relevant literature, despite the unique focus
on mast cell density. Nonetheless, despite its originality, our
study is restricted by its retrospective single-center design.
The sample size remained limited due to the low overall inci-
dence of incidental hyperplastic gastric polyps.

CONCLUSION

In conclusion, we found that intestinal metaplasia did not
significantly influence mast cell density in non-dysplastic,
low-malignant gastric polyps. Additionally, there was no sig-
nificant correlation between polyp size and mast cell density
within the studied size range. Our findings suggest that mast
cell density may be more closely associated with dysplastic
and malignant lesions rather than low-malignant polyps.
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Akut Gastroenterit On Tanili Cocuklarda
Adenovirus ve Rotavirus Sikliginin
Mevsimsel Degisimi

Seasonal Change i Frequency of Adenovirus
and Rotavirus in Children Prediagnosed with
Acute Gastroenteritis

0z

Amag

Gilinlimiizde tiim diinyada viruslar en yaygin gastroenterit etkenlerindendir. Cocuk-
luk déneminde goriilen akut gastroenteritlerde etken ve hastaligin siddeti; yasa,
mevsime ve cografi bolgeye gore degiskenlik gosterir. Bu ¢aligmada, akut gastro-
enterit On tanisi ile hastaneye basgvuran 0-17 yas grubu hastalarda enterik adenovirus
ve rotavirus goriilme sikliginin yas gruplarina, cinsiyete ve aylara gore degerlendi-
rilmesi hedeflendi.

Gerec ve Yontemler

Necmettin Erbakan Universitesi Tip Fakiiltesi Hastanesine; ishal, bulanti, kusma gibi
sikayetlerle, 1 Eyliil 2020 ile 31 Agustos 2023 tarihleri arasinda bagvuran ¢ocuk yas
grubu hastalardan viral etken arastirma amaci ile génderilen diski 6rneklerinin lab-
oratuvar sonuglart hastane bilgi yonetim sisteminden retrospektif olarak incelendi.

Bulgular

Toplam 6556 gaita 6rneginden 1161 (%17,7)’inde viral antijen saptandi. Viral antijen
pozitif bulunan 6rneklerden 916 (%14,0)’sinda rotavirus, 245 (%3,7)’inde enterik
adenovirus tespit edildi. Pozitif 6rneklerin 524 (%45,3)’tiniin kiz, 637 (%54,7)’sinin
erkek hastalara ait oldugu goriildii. Rotavirus sikligt her yas grubunda adenovirus
sikligindan fazla bulundu. Adenovirus sikliginin Ekim-Kasim-Ocak aylarinda, rota-
virus sikligmin ise Subat-Mart aylarinda pik yaptigi goriildii.

Sonug

Cocukluk ¢aginda sik rastlanan viral gastroenteritlere erken tant konulmasi; te-
davi yaklasimimi belirlemek, gereksiz antibiyotik kullaniminin 6niine gegmek ve
hastaligin seyrini 6ngérmek agisindan dnemlidir.

Anahtar Kelimeler
Adenovirus, Rotavirus, Gastroenterit, Immiinokromatografi, Cocuk
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ABSTRACT

Objective

Viruses are one of the most common causes of gastroenteri-
tis all over the world. The causative agents and severity
of acute gastroenteritis in childhood can vary depending
on age, season, and geographic region. In this study, we
aimed to evaluate the prevalence of enteric adenovirus and
rotavirus in patients aged 0-17 years who were admitted
to the hospital with a prediagnosed of acute gastroenteritis
according to age groups, gender and seasons.

Material and Methods

Laboratory results of stool samples sent for viral agent
research from pediatric patients who applied to Necmet-
tin Erbakan University Faculty of Medicine Hospital
with complaints such as diarrhea, nausea, and vomiting
between September 1, 2020 and August 31, 2023 were
retrospectively examined from the hospital information
management system.

Results

Viral antigen was detected in 1161 (17.7%) of 6556 stool
samples. Rotavirus was detected in 916 (14.0%) and en-
teric adenovirus in 245 (3.7%) of the viral antigen positive
samples. It was observed that 524 (45.3%) of the positive
samples belonged to female patients and 637 (54.7%) to
male patients. The prevalence of rotavirus was found to
be higher than adenovirus in every age group. It was ob-
served that the frequency of adenovirus was highest in Oc-
tober-November-January, and the frequency of rotavirus
was highest in February-March.

Conclusion

Early diagnosis of viral gastroenteritis, which is common
in childhood, is important in determining the treatment
approach, preventing unnecessary antibiotic use and pre-
dicting the course of the disease.

Key Words

Adenovirus, Rotavirus, Gastroenteritis, Immunochroma-
tography, Child
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GIRIiS

Gilinlimiizde tiim diinyada en yaygin gastroenterit etke-
ni viruslardir. Akut gastroenteritler, cocuklarda mortalite
ve morbiditenin 6nemli nedenlerindendir. Rotaviruslar,
diinyada yenidogan ve kii¢lik cocuklarda ciddi gastroenter-
it vakalarinin en 6nemli viral etkenidir. Enterik adenovi-
ruslar ¢ocuklarda goriilen diyarenin rotavirustan sonraki
en 6nemli nedenidir (1). Rotaviruslar, Reoviridae ailesinde
yer alan, ¢ift iplikli, segmentli zarfsiz RNA viruslaridir.
Yedi antijenik grubu (A-G) vardir. En sik A grubuyla olan
enfeksiyonlar goriilmektedir. Adenoviruslar ise Adeno-
viridae ailesinin iyeleri arasinda olup, ¢ift zincirli DNA
genomu igeren bir ikozahedral niikleokapsidi olan zarfsiz
viruslardir. Altt altgrup (Altgrup A-F) ve 47 serotipe sahip
insan adenoviruslarinda; altgruplar ve hatta tipler arasinda
enfeksiyonun semptomlar: ve epidemiyolojik 6zellikleri
acisindan farkliliklar mevcuttur. Enterik adenoviruslar
olarak bilinen adenovirus tip 40 ve 41 altgrup F olarak
siniflamaya dahil edilmistir (2). Akut gastroenteritlerin en
sik goriilen semptomlari diyare, mide bulantisi, epigastrik
agri, anoreksi ve atestir. Bundan dolay1 6zellikle bes yas
altindaki ¢ocuklarda asiri sivi kaybina, hayati tehdit eden
dehidratasyona ve 6liime neden olabilir. Tiim diinyada alt
solunum yolu enfeksiyonlarindan sonra ikinci en sik gocuk
olimii sebebidir (3). Akut gastroenterit etkenleri siklikla
fekal oral yolla, kontamine yiizeyler ve kirli su kaynak-
larindan bulagir. Nadiren de damlacik yolu ile bulastig
gosterilmistir (4). Hijyen ve sosyoekonomik durumdan
bagimsiz olarak 0-5 yas arast ¢ogu ¢ocuk bu iki virus ile
enfekte olur (5). Rotavirus daha kisa seyirli olan ama agir
seyreden ishal ve kusmaya neden olur. Hastalik, 12 saat-4
giin arasinda degisen bir kulugka donemi sonrasinda ates,
kusma, bol sulu, kan ve mukus icermeyen ishalle baglamak-
ta ve ileri derecede olabilen dehidratasyona neden olmak-
tadir (6). En sik goriilen ve ¢ocuk dliimlerine neden olan
komplikasyonlar1 ciddi dehidratasyon, elektrolit bozukluk-
lar1i, metabolik asidoz ve beslenme bozuklugudur (7). Ad-
enovirus daha masum seyirli ve rotavirus gastroenteritine
gore uzun siiren bir hastalik olusturur ve ciddi dehidrata-
syon daha nadirdir. Her iki viral gastroenteritte solunum
sistemi semptomlaria rastlanabilir (8). Cocukluk done-
minde goriilen akut gastroenteritlerde etken ve hastaligin
siddeti; yasa, mevsime ve cografi bolgeye gore degiskenlik
gosterir. Bu yiizden etkenin belirlenmesi hastaligin tedavisi
ve prognozun 6n goriillmesinde onem tasir (9).

Gastroenterit viruslarinin tanisinda, elektron mikrosko-
pi, hiicre kiiltiirii, “enzyme-linked immunosorbent assay”
(ELISA), lateks agliitinasyon ve polimeraz zincirleme
reaksiyonu (PZR) temelli yontemler kullaniimaktadir.
Elektron mikroskopi ile virus direkt gosterilebilse de re-
ferans laboratuvari ile sinirlt kullanilmaktadir. Molekiiler
yontemler genellikle arastirma ¢aligsmalart i¢in kullanilip
rutinde yeri yoktur ve maliyet etkin degildir. Hiicre kiiltiirii
teknik agidan zor ve zaman alicidir. Bu yiizden giiniimiizde
siklikla; ELISA, lateks agliitinasyon ve immiinokromato-
grafik yontem gibi direkt antijen testleri kullanilmaktadir
(10).



Rotavirus ve enterik adenoviruslarin neden oldugu gas-
troenteritlerin tanist hastaligin akut doneminde alinan
taze diski ornekleri ile immiinokromatografik kaset test
kullanilarak hizli bir sekilde konulabilmektedir. Digkida
antijen tarama esasina dayali olan immiinokromatografik
yontem; ELISA ile uyumlu olmasi, dakikalar iginde sonug
vermesi, fazla sayida 6rnegin kolay calisilabilmesi ned-
eniyle siklikla tercih edilmektedir (11).

Cocukluk doneminde goriilen akut gastroenteritlerde ad-
enovirus ve rotavirus goriilme sikligina dair epidemiyo-
lojik bilgi, enfeksiyon kontrol ¢alismalar1 ve asilama pro-
gramlart agisindan onemlidir. Calismamizda Necmettin
Erbakan Universitesi Tip Fakiiltesi Hastanesine ishal, bu-
lant1, kusma sikayetleri ile basvuran 0-17 yas grubu hasta-
larda enterik adenovirus ve rotavirus goriilme sikligimin
yas gruplarina, cinsiyete ve aylara gore degerlendirilme-
sini hedefledik.

GEREC ve YONTEMLER

Necmettin Erbakan Universitesi Tip Fakiiltesi Hastane-
sine; ishal, bulant1 kusma gibi sikayetlerle, 1 Eylil 2020
ile 31 Agustos 2023 tarihleri arasinda basvuran 0-17 yas
grubu hastalardan viral etken aragtirma amaci ile génder-
ilen 6556 taze diski 6rneginin laboratuvar sonuglari has-
tane bilgi yonetim sisteminden retrospektif olarak incelen-
di. Vakalara ait laboratuvar bulgular1 ile baz1 demografik
veriler elde edildi.

Hastane bilgi yonetim sisteminden taranan digk1 6rneklert;
RDS® (Rapid Diagnostic Systems) Adenovirus - Rotavi-
rus kombo test kiti ile Uretici firmanim Onerileri dogrul-
tusunda calisilmigtir. Bu test kiti immiinokromatografik
yontem prensibi ile gelistirilmistir. Diskida antijen arama
prensibine dayanan basit ve hizli bir testtir. Ug yillik siire
boyunca test kitinde degisiklik olmamistir.

Calismamiz icin Necmettin Erbakan Universitesi Ilag
ve Tibbi Cihaz Dis1 Etik Kurul onayi alindi (Tarih:
01.12.2023-Karar No: 4659).

Istatistiksel analiz

Sayisal degiskenlere iliskin ortalama, standart sapma
istatistikleri verildi. Kategorik degiskenler icin frekans ve
yiizde degerleri verildi. Kategorik degiskenler arasindaki
iliskiler Ki Kare testi ile degerlendirildi. Analizler R 4.3.1
(R Core Team, 2023) programi ile yapildi. p<0.05 anlaml
kabul edildi.

BULGULAR

Toplam 6556 gaita 6rneginden 1161 (%17,7)’inde viral
antijen saptandi. Viral antijen pozitif ¢ikan 6rneklerden
916 (%14,0)’s1 rotavirus, 245 (%3,7)’1 enterik adenovirus
olarak tespit edildi.

Pozitif sonuglarin 524 (%45,3)’0 kiz, 637 (%54,7)’si
erkek ¢ocuk hastada oldugu goriildi. Cinsiyete gore hem
adenovirusun (p=68) hem de rotavirusun (p=0.87) viral

Ciftci HS. ve ark. PANGHELRDIPERNIG)

antijen pozitifliginin istatistiksel olarak anlamli olmadigi
belirlendi (Tablo I-11).

Tablo I. Cinsiyete gore adenovirus goriilme sikligt

Degisken Negatif (n=6,311") Pozitif (n=245") p
Cinsiyet 0.68
Erkek (n=3630) 3498 (%96,4) 132 (%3,6)
Kiz (n=2926) 2813 (%96,1) 113 (%3,9)
'n (%)

2pearson's Chi-squared test

Tablo II. Cinsiyete gore rotavirus goriilme siklig

Degisken Negatif (n=5,640") Pozitif (n=916") P
Cinsiyet 0.87
Erkek (n=3614) 3,109 (%85) 505 (%13)
Kz (2=2942) 2,531 (%85) 411 (%15)

Tn (%)
2Pearson's Chi-squared test

Adenovirus ve rotavirus goriilme sikliginin mevsimsel
dagilimini inceledigimizde; rotavirus gastroenteritlerinin
en sik kis ve ilkbahar mevsimlerinde gorildiigi tespit
edildi. Bu siklik diger mevsimler ile karsilastirildiginda
istatistiksel olarak anlamli bulundu (p<0.001) (Tablo III).

Tablo II1. Mevsime gore rotavirus goriilme sikligi

.. Negatif "

Degisken (n=g5’ 640') Pozitif (n=916") | p?

Mevsim

Sonbahar (n=1546) 1348 (%86) | 198 (%14)

[lkbahar (n=1624) 1339 (%81) | 285 (%19)

Yaz (n=1981) 1846 (%93,8) | 135 (%7,2)

Kis (n=1365) 1107 (%80) | 258 (%20) p<0.001
In (%)

2pearson's Chi-squared test

Adenovirus gastroenteritlerinin y1l boyunca benzer siklik-
ta gortldigii tespit edildi. Siklig1 birbirine yakin olmakla
birlikte sonbahar ve kis aylarinda saptanan antijen miktari
diger mevsimlere gore istatistiksel olarak anlamli fazla
bulundu (Tablo IV).

Tablo IV. Mevsime gore adenovirus goriilme siklig

Degisken Negatif (n=6311") | Pozitif (n=245') | p°
Mevsim

Sonbahar (n=1589) 1510 (%95) 79 (%5) p<0.001
[lkbahar (n=1626) 1576 (%96,9) 50 (%3,1)

Yaz (n=1953) 1906 (%97,6) 47 (%2,4)

Kis (n=1388) 1319 (%95) 69 (%5)

In (%)

2pearson's Chi-squared test
Adenovirus sikliginin Ekim-Kasim-Ocak aylarinda, ro-

tavirus sikliginin ise Subat-Mart aylarinda pik yaptigi
gorildi (Sekil 1).
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Sekil 1. Aylara gére adenovirus ve rotavirus goriilme siklig

Antijen saptanan 1161 hastada en sik pozitiflik 0-2 yas
grubunda 721 (%62,2) olarak tespit edildi. Yaslara gore
dagilima bakildiginda; 3-5 yas grubunda 271 (%23,3), 6-8
yas grubunda 99 (%8,5), 9-11 yas grubunda 33 (%2,8),
12-14 yas grubunda 20 (%1,7) ve 15-17 yas grubunda 17
(%1,5) pozitif viral antijen saptandi. Her yas grubunda
rotavirus gorilme sikliginin adenovirustan fazla oldugu
tespit edildi. Rotavirus goriilme siklig1 hasta yas gruplari-
na gore degerlendirilmesi istatistiksel olarak anlamli bu-
lundu (p<0.001). Rotavirus antijeni en sik 0-2 yas grubun-
da tespit edildi (Tablo V).

Tablo V. Yasa gore rotavirus gortilme sikligi

Degisken Negatif (n=5,640") Pozitif (n=916') P
Yag
(0-2) (n=3369) | 2782 (%83) 587 (%17) p<0.001
(3-5) (n=1343) | 1145 (%85) 198 (%15)
(6-8) (n=741) 670 (%89) 71 (%l11)
(9-11) (n=449) | 421 (%92.5) 28 (%7,5)
(12-14) (n=332) | 314 (%93) 18 (%7)
(15-17) (1=322) | 308 (%94,4) 14 (%5.,6)

In (%)

2Pearson's Chi-squared test

Adenovirusun goriilme siklig1 yas gruplarina gore deger-
lendirildiginde; her ne kadar 0-2 yas grubunda tespit edilen
antijen sayis1 fazla olsa da istatistiksel analiz edildiginde
3-5 yas grubundaki antijen saptanma siklig1 anlamli bu-
lundu (Tablo VI). Her iki viral antijenin de goriilme
sikliginin; yas arttikca azaldig tespit edildi.

TARTISMA

Akut gastroenterit halen c¢ocuklarda oliimciil komp-
likasyonlar olusturabilmekte ve hastaneye bagvuru sebep-
leri arasinda 6n siralarda yer almaktadir (12). Cocuklarda
akut gastroenterite en sik enfeksiydz etkenler sebep ol-
maktadir. Bunlarin arasinda en sik viral ajanlar goriilme-
ktedir (13, 14). Enfeksiyoz ishal etiyolojisinde rotavirus
baskinlig1 s6z konusudur. Son ¢alismalar, diinya ¢apinda
bes yasindan kiiciik ¢ocuklarda ishale bagli hastaneye
yatiglarin %40'min rotavirus enfeksiyonlarindan kaynak-

B2s4

landigini gostermektedir (15). Altinct aydan itibaren anne
siitlinlin azalmasi ve ek gidaya gecilmesi, cocuklarin top-
lu ortamlarda daha ¢ok bulunmasi, emeklemek, ytirtimek
gibi dis ortamla temasinin artmasi sebepleri ile ¢ocuklarda
rotavirus siklig1 oldukca artar (16). Rotavirustan sonra en
sik adenovirus gastroenteritleri goriilmekte ve tiim viral
gastroenteritlerin %2-22’sini olugturmaktadir (17).

Tiirkiye’deki immiinokromatografik yontemle yapilan
calismalarda rotavirus enfeksiyonu goriilme orani %5-
38 arasinda bildirilmistir (18, 19). Konya’da yapilan
calismalarda; Tiziiner ve arkadaslar1 viral antijen pozi-
tif saptanan Orneklerin; %14,8’ini rotavirus, %2,3’inli
adenovirus, Tasbent ve arkadaglar1 %18,4’linli rotavirus,
%3,5’ini adenovirus, Tokak ve arkadaslar1 %10,8’ini ro-
tavirus %3,3’linii adenovirus olarak bulmuglardir (1, 20,
21). Ulkemizde yapilan diger calismalarda; Coskun ve
arkadaslar1 rotavirus, adenovirus pozitiflik oranini sirasty-
la 9%8,1-%1,8 , Biger ve arkadaslar1 %25-%6,1, Yal¢in ve
arkadaglar1 %11,3,-%2,6, Celik ve arkadaslart %17-%2,3,
Karagiin ve arkadaslar1 %25,9-%8,4, Cayc1 ve arkadaslari
%11,3-%3,3 bulmuslardir (22-27). Calismamizda liter-
atlire benzer sekilde toplam 6556 digki numunesinin sonu-
cu taranmig ve bunlarin %13,9’unda rotavirus %3,7’sinde
adenovirus pozitif bulunmustur. Buna karsin Sert ve ark-
adaslar1 rotavirus antijen pozitifligini %4,7, adenovirus
antijen pozitifligini %9,1 ,Topkaya ve arkadaslari ise her
iki virusun goriilme oranin1 %14 olarak bulmuslardir (28,
29). Bu calismalardaki farkli sonuglarin nedeninin bolge-
sel asilama calismalar1 oldugu diisiiniilmektedir.

Global siirveyans verilerine gore diinya genelinde rota-
virus sikligi %12-68 arasinda bildirilmistir. Rotavirus
goriilme oran1t Afrika’da %10-65, Amerika’da %5-25,
Avrupa’da %20-40, Asya diilkelerinde %30-50 olarak
bildirilmektedir (30-32).

Yapilan calismalarin ¢ogunda adenovirus ve rotavirus
goriilme sikliginin cinsiyete bagli anlamli bir fark goster-
medigi bulunmustur (19, 33, 34). Bizim ¢alismamizda da
literatiire paralel sekilde cinsiyete gore hem adenovirus
(p=0.68) hem de rotavirus (p=0.87) goriilme sikliginda



istatistiksel olarak anlamli bir fark bulunmamistir (Tablo
I-1I). Buna karsin; Akinct ve arkadaslari ise rotavirusun
kizlarda, adenovirusun da erkeklerde anlamli olarak daha
stk goriildiigiinii bildirirken, Tiirk Dag1 ve arkadaslari ad-
enovirusun kizlarda erkeklere gore anlamli olarak yiiksek
siklikta goriildiigiinii bildirmistir (35, 36).

Tropikal iklime sahip olan cografyalarda rotavirus yil
boyu goriilebilmektedir. Tirkiye gibi iliman iklime sa-
hip iilkelerde kis aylarinda ve ilkbahar baslarinda sikligi
artmaktadir (37). Ayrica iilkemizde yapilan ¢aligmalarda
ilkbaharda da yiiksek pozitiflik oranlarinin gozlenmesinin
tilkemizde ilkbaharin serin gegmesinden kaynaklandigi
diistintilmustiir (38). Vural ve arkadaslariin Samsun bolge-
sinde, Barutgu ve arkadaslarinin Sanlurfa’da Avcioglu
ve arkadaslarinin Bolu’da, Cag ve arkadaslarmin Istan-
bul’da yaptig1 caligmalarda rotavirus siklig1 kis ve ilkba-
har aylarinda artmistir (39-42). Yine 2020 yilinda Tiirki-
ye’de yapilan metaanaliz ¢alismasinda rotavirus en sik kis
ve ilkbahar mevsimlerinde goriilmiistiir (43). Konya’da
yapilan ¢aligmalarda da rotavirus sikligi en ¢ok kis mev-
siminde artmis, daha sonra siklikla ilkbahar mevsiminde
gorlilmistiir (1, 20, 21, 28, 44, 45). Bizim ¢aligmamizda
da rotavirus sikligi kis ve ilkbahar mevsimlerinde anlamli
olarak artmistir (Tablo III). Mevcut ¢aligmalar rotavirus
ve adenovirus sikliginin iilkeler arasinda ve ayni tilkenin
farkli cografi bolgelerinde yillara ve yas gruplarina gore
farklilik gosterdigini gostermektedir. Ulkemizde de farkli
bolgelerde yapilan prevalans ¢aligmalarinda farkli sonuglar
elde edilmistir (46). Zonguldak’ta yapilan ¢alismada rota-
virus en sik ilkbahar ve yaz aylarinda goriilmiistiir (47).
Bahge ve arkadaslarinin Siirt’te yaptiklari ¢alismada son-
bahar mevsiminde rotavirus goriilme siklig1 artmistir (12).
Yine Giineydogu Anadolu Bolgesi’nde yapilan ¢alismada
rotavirus en sik sonbahar mevsiminde goriilmiistiir (48).
Yal¢in ve arkadaslarinin Sivas’ta taradiklari verilere gore
ise rotavirus siklig1 ilkbahar ve sonbahar aylarinda art-
maktadir (24).

Yapilan ¢alismalarda enterik adenoviruslarin; mevsimsel
sikliginda degisiklik olabilmekle birlikte tiim yil boyunca
goriilebildigi belirlenmistir (49). Ulkemizdeki ¢aligma-
larda genel olarak adenovirus goriilme sikliginda mev-
simsel olarak anlamli bir fark bulunmamistir (50, 51).
Yapilan bazi ¢aligmalarda sonbahar ve kis mevsimlerinde
goriilme sikligr artmistir (22, 52, 53). Bizim ¢aligmamizda
da benzer sekilde adenovirus serotip 40-41 yil boyunca
goriilmiistiir. Mevsimsel siklig1 birbirine yakin olmakla
birlikte sonbahar ve kis aylarinda goriilme orani artmistir
ve istatistiksel olarak anlamli bulunmustur (p<0.001)
(Tablo 1V).

Yakin zamanli uluslararasi yapilan ¢alismalara bakildigin-
da Cin’de, Irak’ta, Romanya’da, Giiney Kore’de iilke-
mizdeki ile benzer sonuglar elde edilmis olup rotavirus
goriilme sikligt kis ve ilkbahar mevsimlerinde artmistir.
Cin’de ve Giiney Kore’de adenovirus yil boyunca ortalama
ayn1 seviyelerde goriilmiis; Irak’ta sonbahar ve kig mev-
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simlerinde artmistir (54-57). Afrika’da 2018’de yapilan
Mali, Kenya ve Gambiya’nin dahil oldugu ¢alismada ise
rotavirus; kurakligin arttig1 sicakligin diistiigii kis aylarin-
da artmis, adenovirus ise sicakliklarmn yiiksek oldugu yaz
aylarinda ve yagmur mevsimlerinde daha fazla saptan-
mistir (58).

Ulkemizde yapilan calismalarda ¢ocukluk ¢ag1 diyareler-
inin yarisinin sebebi rotavirus olarak bulunmustur. Tiirki-
ye’de 0-24 ay yas grubu hastalarda goriilen gastroenter-
itlerin sebebi siklikla rotaviruslardir (16, 38, 59).Yapilan
calismalarda rotavirus ¢ocukluk ¢aginda, her yas grubunda
goriilebilmekle beraber en semptomatik gecirilen donem
0-2 yas grubudur (60). Yine yapilan baska bir ¢aligmada
bes yas alt1 ¢ocuklarda goriilen ishallerin %30-50’sinden
rotaviruslarin sorumlu oldugu gériilmiistiir (61). Ulkem-
izde yapilan ¢alismalarda; Giiltepe ve arkadaslari, Varish
ve arkadaglari, Giilbudak ve arkadaslari, Bayraktar ve ark-
adaslar1 0-2 yas grubunda rotavirus pozitiflik oranini diger
tiim yas gruplarindan anlamli sekilde fazla bulmuslardir.
Ardindan en sik rotavirus goriilen yas araligi 3-5 yas
olarak saptanmistir (17, 62-64). Bizim calismamizda da
rotavirus goriilme sikliginin yas gruplarma gore sikligt
istatistiksel olarak anlamli bulunmustur ve en sik 0-2 yas
grubunda viral antijen tespit edilmistir (p<0.001). Toplam
916 pozitif viral antijenin 785’1 0-5 yas grubundadir (Tab-
loV).

Adenoviruslar, rotaviruslardan sonra en sik saptanan viral
gastroenterit etkenlerindendir (65). Adenovirus gastro-
enteritleri her yas grubunda goriilebilmekle birlikte bagli-
ca dort yas alt1 ¢ocuklar etkiler (17, 66). Degerlendirm-
eye aldigimiz verilere gore toplam 245 adenovirus antijen
pozitifliginin 207 tanesi 0-5 yas araligindadir.

Hem rotavirus hem de adenovirus gastroenteritleri siklik-
la 0-5 yas grubunda goriiliir (16). Yakin zamanda yapilan
calismalara baktigimizda; Ayta¢ ve arkadaslari, Giilbudak
ve arkadaslari, Kiris¢i ve arkadaslari, Terzi ve arkadaslari
en sik viral antijen pozitifligini 0-5 yas araliginda bul-
muslardir (19, 59, 63, 67). Uluslararasi ¢aligmalarda da
Polonya, Hindistan, Liibnan, Brezilya’da maksimum vi-
ral antijen pozitifligi 0-2 yas grubunda gorilmistiir (68-
71). Bizim ¢aligmamizda literatiir ile uyumlu sekilde viral
antijen pozitifligi en sik 0-5 yas grubunda gorilmiistiir.
Hem rotavirus hem de adenovirus en sik 0-2 yas grubun-
da, ardindan 3-5 yas grubunda goriilmiistiir. Rotavirusun
goriilme sikligi 0-2 yas grubunda anlamli bulunmustur
(p<0.001). Yasin artmasi ile birlikte viral antijen goriilme
siklig1 azalmistir (Tablo V). Adenovirus antijeni ise en gok
0-2 yas grubunda goriilse de, 3-5 yas araligindaki sikligi
istatistiksel olarak anlamli bulunmustur (Tablo VI).
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Tablo VI. Yasa gore adenovirus goriilme siklig

Degisken zfﬁfgifl,) Pozitif (1=245") | p?

Yas

(0-2) (n=3549) | 3415 (%96,2) | 134 (%3,8)

(3-5) (n=1346) | 1,273 (%94.6) | 73 (%5.4) p<0.001
(6-8) (n=701) | 673 (%96) | 28 (%4)

(9-11) (n=403) | 398 (%98,8) |5 (%1,2)

(12-14) (n=284) | 282 (%99,3) |2 (%0,7)

(15-17) (@=273) | 270 (%98.9) |3 (%1,1)

In (%)

2pearson's Chi-squared test

Calismamiz retrospektif olarak planlandigi igin hasta-
larin ayrintili klinik 6zelliklerine ulasmamiz miimkiin ol-
mamustir. Laboratuvarimizda rotavirus ve enterik adenovi-
ruslar i¢in rutinde yalnizca immiinokromatografik yontem
kullanilmaktadir. Viral gastroenterit on tanist disiiniilen
hastalarda molekiiler yontem gibi duyarliligi daha yiiksek
bir test ile ¢alismak pozitif sonuglari artirabilir.

SONUC
Sonug olarak tiim diinyada gastroenterit etkenleri arasin-
da viral ajanlar 6nemli yer tutmaktadir. Bunlardan da en
6nemlisi rotavirus ardindan adenoviruslardir. Diyare,
pediatrik popiilasyonda oOliimciil olabileceginden et-
kenin erken teshis edilmesi destek tedavisi ve prognozun
ongoriilmesi agisindan degerlidir. Cocuklarda gastroenter-
it etiyolojisindeki énemli yeri olan rotavirus ve adenovi-
ruslarin cinsiyete, yasa ve mevsime bagli dagilimini igeren
calismamizin hem Konya ve ¢evresindeki illerin hem de
Tiirkiye’nin epidemiyolojik verilerine katki saglayacagini,
benzer kosullara sahip ¢ogu sehre prevalans konusun-
da fikir verecegini, yapilacak olan asilama programlari
icin veri kaynagi olusturacagini, hijyen ve sanitasyonun
iyilestirilmesi agisindan faydali olacagini diisiiniiyoruz.
Kis ve ilkbahar aylarinda ishal, bulanti, kusma sikayeti
ile hastaneye basvuran 0-5 yas grubu hastalarda rotavirus
etiyolojide diisiiniilmeli viral antijen arastirilmalidir. Ad-
enovirus tiim yil boyunca goriilebilmekle birlikte bizim
caligmamizda sonbahar ve kig aylarinda siklig1 artmstir.
Immiinokromatografik yontem esasina dayanan hizl tes-
tler viral etiyolojiyi belirlemek i¢in zaman ve mali agidan
avantajhdir.
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ABSTRACT

Objective

Compare the Neutrophil lymphocyte ratio (NLR) and platelet lymphocyte ratio
(PLR) ratios of pre-diagnosis and diet-adherent follow-up patients with Celiac dis-
ease (CD) and to evaluate the cost-effective parameters that can be used in future
follow-up.

Material and Methods

Patients admitted to the Pediatric Gastroenterology clinic between 2020 and 2023
and diagnosed with celiac disease were retrospectively analyzed for the study. Pa-
tients with heart failure, peripheral vascular disease, acute or chronic infection, can-
cer, hematologic, liver disease and chronic drug use (nonsteroidal anti-inflammato-
ry, anticoagulant) were excluded.

Results

A total of 287 patients were included in the study. After treatment, the control com-
plete blood count value was checked at the earliest 3 months and at the latest 10
months (mean 5.4 + 1.6 months). Neutrophil values showed a significant decrease
in CD patients on gluten-free diet. The mean platelet value decreased during fol-
low-up, but the result was not significant. It was analyzed that lymphocyte values
increased with gluten free diet. Pre-diagnosis and follow-up NLR (2.4 £ 1.3 vs 1.9
+1.1; P<0.001) and PLR (141 £ 65 vs 119 £ 56; P <0.001) values of CD patients
treated with gluten-free diet showed a significant decrease.

Conclusion

NLR, PLR rates decrease during follow-up in CD patients adhering to a gluten-free
diet. It may be possible to follow-up celiac disease with NLR and PLR values ob-
tained from complete blood count, which are low cost and routinely used.
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Neutrophil to lymphocyte ratio, Platelet to lymphocyte ratio, Celiac Patients
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0/

Amag

Colyak hastaligi (CH) on tanili ve diyetle takip edilen
hastalarin nétrofil lenfosit orani (NLO) ve trombosit
lenfosit oran1 (PLR) oranlarimi karsilastirmak ve gelece-
kte kullanilabilecek maliyet etkin parametreleri deger-
lendirmek takip etmek.

Gerec ve Yontemler

Caligma i¢in 2020-2023 yillar1 arasinda Cocuk Gastroen-
teroloji klinigine bagvuran ve ¢olyak hastaligi tanisi alan
hastalar retrospektif olarak analiz edildi. Kalp yetmezligi,
periferik damar hastaligi, akut veya kronik enfeksiyon,
kanser, hematolojik, karaciger hastaligi ve kronik ilag
kullanim1 (nonsteroid antiinflamatuar, antikoagiilan) olan
hastalar ¢aligma dis1 birakildi.

Bulgular

Caligsmaya toplam 287 hasta dahil edildi. Tedavi sonrasin-
da en erken tigiincii ayda ve en ge¢ onuncu ayda (ortalama
5,44+1,6 ay) kontrol tam kan saymmi degerlerine bakildi.
Glutensiz diyet uygulayan CH hastalarinda nétrofil deger-
leri anlaml1 bir diislis gosterdi. Ortalama trombosit degeri
takip sirasinda diistii ancak sonug¢ anlamli degildi. Glu-
tensiz diyetle lenfosit degerlerinin arttigi analiz edildi.
Glutensiz diyetle tedavi edilen CH hastalarinin 6n tant ve
takip NLR (2,4 +1,3/1,9+1,1; P<0,001) ve PLR (141 £
65/ 119 + 56; P <0,001) degerlerinde anlamli bir azalma
gosterdi.

Sonuc¢

Glutensiz diyet uygulayan CH hastalarinda takip sirasinda
NLR, PLR oranlar1 azalmaktadir. Maliyeti diisiik ve rutin
olarak kullanilan tam kan sayimindan elde edilen NLR ve
PLR degerleri ile ¢olyak hastaliginin takibi miimkiin ola-
bilir.

Anahtar Kelimeler
Noétrofil/lenfosit orani, Trombosit/lenfosit orani, Colyak
Hastaligi

B262

INTRODUCTION

Celiac disease (CD) is a genetically based autoimmune
small bowel disease that causes malabsorption. It causes de-
struction of villi as a result of an inflammatory reaction to
gluten-containing foods such as wheat, barley, rye and oats
(1). Crypt hyperplasia and lymphocytosis are observed on
pathologic examination (1). Serology measurements of an-
tigliadin antibody (AGA), antiendomysial antibody (EMA)
or tissue transglutaminase (tTG) antibodies are used in the
diagnosis. Delayed diagnosis can lead to the development of
complications such as osteoporosis due to severe digestive
and absorption deficiencies due to malabsorption (2). Early
diagnosis is of great importance to prevent the development
of complications (osteopenia/osteoporosis and vitamin and
mineral deficiencies due to malabsorption, T-cell lymphoma)
(3). Elimination of gluten from the diet provides clinical, lab-
oratory and histopathologic improvement. Activation of glu-
ten-restricted T cells through HLA-DQ2 antigen presentation
and the resulting T helper cells type 1 response is the main
pathophysiologic mechanism (1).

Neutrophil lymphocyte ratio (NLR) and platelet lymphocyte
ratio (PLR) have been shown in some studies to be useful in
the diagnosis and more importantly in the follow-up of in-
flammatory conditions and malignancies. Its advantages are
that it is obtained from the commonly used complete blood
count and does not involve additional costs. Platelets play
an important role in inflammation (2). Research on low-cost
laboratory parameters that can be used in the follow-up of
celiac disease continues. In this study, we aimed to compare
the NLR and PLR ratios of pre-diagnosis and diet-adherent
follow-up patients with CD and to evaluate the cost-effective
parameters that can be used in future follow-up.

MATERIAL and METHODS

Patients admitted to the Pediatric Gastroenterology clinic
between 2020 and 2023 and diagnosed with celiac disease
were retrospectively analyzed for the study. This study was
approved by the Local Ethics Committee (Date: 18/01/2024,
No: 3121). All procedures performed were in accordance
with the ethical standards of the institutional and/or na-
tional research committee and with the 1964 Helsinki dec-
laration and its later amendments or comparable ethical
standards. Hemogram, routine biochemical examinations,
endoscopic findings, ultrasound findings, duodenal biopsy
and histopathologic evaluation findings in Marsh classifi-
cation, anti-gliadin and endomysium antibody levels were
retrospectively analyzed in the study patients. Patients with
heart failure, peripheral vascular disease, acute or chronic in-
fection, cancer, hematologic, liver disease and chronic drug
use (nonsteroidal anti-inflammatory, anticoagulant) were ex-
cluded. In our clinic, the diagnosis of CD is based on typi-
cal clinical symptoms, serum antibodies to endomysium or
gliadin, and the presence of histopathologic Marsh criteria
from duedenal biopsies (including pathognomonic findings
such as the presence of intraepithelial lymphocytes, villus at-
rophy and crypt hyperplasia) (4). A gluten-free diet was rec-
ommended to all patients and the importance of adherence
was emphasized in terms of treatment. Patients who adhered



to the gluten-free diet were included in the study, while those
who did not adhere to the diet at all or those who broke the
diet in between were excluded from the study.

After the diagnosis of celiac disease, gluten-free diet treat-
ment was started and compliance with the diet was ques-
tioned and laboratory tests (hemoglobin and biochemistry)
were checked at the first follow-up visit 3 months later. All
complete blood count analyses at both admission and fol-
low-up were performed within 2 hours of blood sample col-
lection using a Beckman Coulter (High Wycombe, United
Kingdom) Gen-S automated analyzer. If more than one com-
plete blood count was available before diagnosis, analysis
was based on the value closest to the endoscopy procedure.
Upper gastrointestinal endoscopy was performed in all pa-
tients. Biopsy specimens were obtained from the duodenal
bulb and the second part. The specimen was fixed in forma-
lin and embedded in paraffin wax. Slides were stained with
hematoxylin and eosin. Histological patterns were evaluated
according to the Marsh-Oberhuber classification: type 0 indi-
cates a normal histology, type I (infiltrative) is characterized
by an increased number of IELs, type II (hyperplastic) also
shows crypt hyperplasia, type III (destructive) is also charac-
terized by partial (I1la), subtotal (IIIb) or total (Illc) villous
atrophy, and type IV is represented by villous atrophy only
(5). If there was clinical uncertainty about the diagnosis of
CD, the patient was excluded from the study.

EMA values obtained from anti-tTGA and serologic tests
were analyzed. Anti-tTG IgA titer was measured with Alisei
model Seac device and EMA titer was measured with Aesku
kit and Helmed device. Test results were expressed in [U/mL.

Statistical analysis

The categorical factors are summarised using frequencies and
percentages. The categorical data were compared with the
aid of the Chi-square test. Numerical parameters are given as
Mean+SD and compared with the Student-T test. Since the
same patients were used in the comparison of pre-diagnosis
and follow-up NLR and PLR data, it was defined as a depen-
dent group. Paired-T test was used to compare these values.
Data recording and statistical analyses were performed using
SPSS (statistical package for the social sciences) software
(version 17, SPSS, Inc, Chicago, IL). A p-value of <0.05 was
considered to indicate statistical significance.

RESULTS

A total of 287 patients were included in the study. Patients un-
derwent complete blood count before diagnosis. After treat-
ment, the control complete blood count value was checked
at the earliest 3 months and at the latest 10 months (mean
5.4 £ 1.6 months). The age range of the patients was 12-212
months (mean 96.5 + 51.8 months). All patients underwent
upper gastrointestinal endoscopy, biopsy and histopathologic
examination. When Marsh evaluation was performed, it was
observed that the patients were most commonly diagnosed at
Marsh stage 3B (120, 41.8%). It was observed that 66.6% of
the patients were female. When the laboratory values were
analyzed, the mean values of EMA and tGA were 182 + 119
and 184 + 144, respectively. EMA was positive in 75.3% of
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the patients. Clinical and pathologic characteristics of the pa-
tients are given in Table L.

Table I. General clinical and laboratory data of the study group

Patients (n=287)
Age (Month), Mean + StD 96.5+£51.8
Gender, n (%)
- Male 96 (33.4%)
- Female 191 (66.6%)
EMA (IU/mL), Mean + StD 182119
Positive EMA, n (%) 216 (75.3%)
tGA (IU/mL), Mean + StD 184+ 144
Marsh, n (%)
-1 6(2.1%)
-2 3(1.0%)
-3A 69 (24.0%)
-3B 120 (41.8%)
-3C 80 (27.9%)
-4 9(3.1%)
Follow-up period (Month), Mean + StD 54+1.6

EMA= Antiendomysial antibody, tGA= Tisue antigliadin antibody, StD= Standard de-
viation

Neutrophil, platelet, lymphocyte, NLR and PLR values ob-
tained from the control complete blood counts of the patients
before and 3-10 months after diagnosis are given in Table II.
Neutrophil values showed a significant decrease in CD pa-
tients on gluten-free diet. The mean platelet value decreased
during follow-up, but the result was not significant. It was
analyzed that lymphocyte values increased with gluten free
diet. Pre-diagnosis and follow-up NLR (24 £ 1.3 vs 1.9 +
1.1; P<0.001) and PLR (141 + 65 vs 119 £ 56; P < 0.001)
values of CD patients treated with gluten-free diet showed a
significant decrease.

Table II. Comparison of neutrophil, platelet, lymphocyte, NLR and PLR val-
ues before diagnosis and at follow-up

Pre-diagnosis In follow-up P
Neatrophil 51151722 471641549 0.003
Platelet, *10° 288173 285+ 69 0.636
Lymphocyte 2254 + 660 2658 +793 <0.001
Nentrophil Lymphocyte Ratio 2413 1911 <0.001
Platelet Lymphocyte Ratio 141465 119£56 <0.001
DISCUSSION

In our study, a significant decrease in NLR and PLR values
was observed in patients diagnosed with celiac disease who
complied with a gluten-free diet and then followed up. Com-
plete blood count can be used in the diagnosis and follow-up
of patients with low cost and routinely used in the clinic. In
the literature, NLR and PLR values are investigated in cancer
and other inflammatory diseases.

In the study conducted by Karacaer et al. NLR, mean platelet
volume (MPV) and PLR values were analyzed to evaluate
compliance with gluten-free diet (4). NLR values were found
to be significantly lower in patients who complied with the
diet (1.5 vs 2.3; p < 0.001). MPV and PLR values were not
significantly different in the diet-adherent and non-adherent
groups. According to receiver operating characteristic (ROC)
curve analysis, the sensitivity and specificity rates were 87%
and 52%, respectively, when the ideal cut-off value for NLR
indicating dietary compliance was 1.5 (4). When NLR values
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in celiac disease and control groups were compared in the
literature, it was analyzed that NLR value was significantly
higher in the CD group (2.4 + 1.2) compared to the control
group (1.9 £ 0.5) (P <0.019) (6). The cut-off value for NLR
in CD detection was 2.3, sensitivity was 80% and specificity
was 41% (6). When PLR was evaluated, it was significantly
higher in the CD group (166 + 71) compared to the control
group (119 + 36) (p < 0.001) (2). The cut-off value of PLR
was 143 and the sensitivity and specificity rates were 80.2%
and 53.9%, respectively (2). In our cohort, follow-up NLR
and PLR values were analyzed for NLR (2.4 + 1.3 vs 1.9 +
1.1; P<0.001) and PLR (141 + 65 vs 119 = 56; P < 0.001)
values decreased when compared to the control value at least
3 months after starting gluten-free diet. These findings show
promise for use in follow-up. In CD, while the villi struc-
tures in the intestine become dull and crypts hyperplasia oc-
curs, there is infiltration of inflammatory leukocytes in the
epithelium and lamina propria (7). T cells become dominant
in the epithelial compartment (7, 8). Systemic effects may
also occur as a result of cytokine release (7, 8). In CD, gluten
exposure is responsible for the initial stage of these chang-
es. We think that NLR and PLR rates evaluated with serum
measurement, which is evaluated as inflammatory index, are
rapidly affected by gluten diet due to this mechanism.

When celiac patients during activation and remission were
evaluated, platelet and MPV values were significantly higher
in the activated period (9). Other inflammatory biomarkers
such as white blood count, erythrocyte sedimentation rate and
C-reactive protein were similar between CD patients with ac-
tivation and CD patients in remission (9). When dietary ad-
herence was evaluated, it was found that platelet and MPV
values were lower in the fully adherent group (9). Compared
to the control group, platelet and MPV values were found to
be higher in CD patients (9). In our study, it was analyzed
that the neutrophil value decreased significantly (p= 0.003)
in the control group, but there was no significant decrease in
the platelet count (p= 0.636). CD is a chronic autoinflamma-
tory disease and requires lifelong treatment and follow-up.
The immune system in CD has an important role in intestinal
damage (10). A gluten-specific T lymphocyte-mediated re-
sponse occurs in the epithelial compartment leading to in-
terferony overexpression (10). Inflammation is not limited to
the duodenum but also affects other gastrointestinal mucosa.
Thrombocytosis, thrombocytopenia, anemia and leukopenia
may be observed in celiac disease due to malabsorption and
villous atrophy (11). PLR and lymphocyte-to-monocyte ra-
tio have been previously proposed as markers of inflamma-
tion in celiac disease (2, 12). No significant difference was
found in anemia and PLR markers when celiac patients who
consumed chocolate were compared with non-consuming
patients (13). In one study, the NLR value was found to be
lower in people with CD who ate chocolate (14).

In normal individuals, there is an inverse, non-linear rela-
tionship between platelet volume and platelet count. The hu-
man spleen plays an important role in platelet kinetics and
impaired spleen function can be expected to affect the rela-
tionship between platelet count and platelet volume (15). Hy-
posplenism was found in 88% of celiac patients with platelet
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counts above 400 000 /1 (15). There is a remarkable similarity
in platelet counts between normosplenic celiac patients and
normal subjects and severe hyposplenic celiac patients and
splenectomized subjects (15). MPV value was found to be in-
creased in CD patients compared to healthy control group (3,
16). In the CD group followed with a gluten-free diet, mean
MPYV values tended to normalize over time (16). In the liter-
ature, although vitamin D and calcium deficiency occurred
due to gluten free diet, bone mineral density and parathor-
mone levels were not affected (17).

The study has some shortcomings. First of all, it was retro-
spective. Secondly, if more objective questionnaires could
have been used in questioning the dietary compliance of the
patients, it would have been possible to discuss the changes
in NLR and PLR values more objectively. Some factors that
may have been overlooked and may have caused changes in
daily complete blood count values, such as subclinic infec-
tions, may not have been noticed, even if only a small num-
ber, due to the retrospective nature of the study. However,
despite these shortcomings, the evaluation of low-cost and
routinely used complete blood count parameters with a suf-
ficient number of patients and a homogeneous patient group
adds importance to the study.

CONCLUSION

In conclusion, it may be possible to follow-up celiac disease
with NLR and PLR values obtained from complete blood
count, which are low cost and routinely used. Even compli-
ance with treatment can be evaluated more clearly. Prospec-
tive studies are needed to investigate the parameters that can
be used in the follow-up of celiac disease.
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Farkli Serum Potasyum Diizeylerinin
Kronik Bobrek Hastaliginin Ilerlemesi
Uzerindeki Etkisi

ABSTRACT

Objective

Hyperkalemia is the most common electrolyte imbalance in chronic kidney disease
(CKD). Research within the CKD population suggests a potential link between hy-
perkalemia, hypokalemia, fluctuations in serum potassium (sK+) levels, and CKD
progression.This study aimed to clarify how different sK+ levels affect CKD pro-
gression.

Material and Methods

eGFR levels were assessed, identifying patients with decreased eGFR. A total of
1171 patients were included .sK+ levels were analyzed in groups, and a Binary Lo-
gistic Regression model was employed for GFR decrease prediction.

Results

The mean sK+ level was 4.6 + 0.4 mmol/l. Hyperkalemia was observed in 26.1%
of patients, with hypokalemia at only 0.6%. During the follow-up, eGFR levels
exhibited a significant decrease. A negative correlation was observed between sK+
level and the final eGFR of patients. Specifically, sK+ levels ranging from 5.0 to
5.5 mmol/l and instances of hyperkalemia were linked with decreased eGFR, while
sK+ levels at 3.5-4.0 mmol/l demonstrated a protective effect against eGFR de-
crease. Adjusting for albumin, calcium, urea levels, ACEi/ARB usage, B-AR block-
ers intake, and CCB administration in the regression model revealed that sK+ levels
at 5.0-5.5 mmol/l and hyperkalemia independently contributed to eGFR decrease.
Conversely, sK+ levels at 3.5-4.0 mmol/l emerged as a protective factor against
eGFR decrease.

Conclusion

Our findings underscore the association of hyperkalemia and sK+ levels at 5.0-5.5
mmol/l with decreased eGFR among CKD patients. Conversely, maintaining sK+
levels at 3.5-4.0 mmol/l appears to mitigate the risk of eGFR decrease. Thus, vigi-
lant sK+ monitoring is crucial in managing CKD effectively.

Key Words
Chronic Kidney Disease, Glomerular filtration rate, Potassium Level, Hyperkale-
mia, Hypokalemia
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Amag

Hiperkalemi, kronik bobrek hastaliginda (KBH) en yay-
gin elektrolit dengesizligidir. KBH popiilasyonu icinde
yapilan arastirmalar, hiperkalemi, hipokalemi, serum
potasyum (sK+) seviyelerindeki dalgalanmalar ve KBH
progresyonu arasinda olast bir baglanti oldugunu one
siirmektedir.Bu c¢alisma, farkli sK+ seviyelerinin kronik
bdbrek hastaligi progresyonunu nasil etkiledigini agikliga
kavusturmay1 amaglamigtir.

Gerec ve Yontemler

eGFR seviyeleri degerlendirilerek eGFR’si azalmig hasta-
lar belirlendi. Toplamda 1171 hasta dahil edildi. sK+ se-
viyeleri gruplar halinde analiz edildi ve GFR azalmasini
ongormek icin Ikili Lojistik Regresyon modeli kullanildi.

Bulgular

Ortalama sK+ seviyesi 4.6 = 0.4 mmol/l idi. Hastalarin
9%26.1'inde hiperkalemi, yalnizca %0.6'sinda ise hipokale-
mi gozlendi. Takip siiresince eGFR seviyelerinde nemli
bir diisiis tespit edildi. sK+ seviyesi ile hastalarin nihai eG-
FR'leri arasinda negatif bir korelasyon ortaya ¢ikt1. Ozel-
likle, sK+ seviyeleri 5.0-5.5 mmol/l araliginda ve hiperka-
lemi durumlari eGFR azalmasi ile iligkili bulundu. Buna
karsilik, sK+ seviyeleri 3.5-4.0 mmol/l araliginda old-
ugunda eGFR azalmasina kars1 koruyucu bir etki gosterdi.
Regresyon modeline albiimin, kalsiyum, iire seviyeleri,
ACEi/ARB kullanimi, B-AR bloker alimi1 ve CCB uygula-
masi dahil edilerek yapilan ayarlamalarda, sK+ seviyeleri
5.0-5.5 mmol/l ve hiperkaleminin bagimsiz olarak eGFR
azalmasina katkida bulundugu goriildii. Aksine, sK+ se-
viyeleri 3.5-4.0 mmol/l araliginda oldugunda eGFR azal-
masina karsi koruyucu bir faktor olarak ortaya ¢ikti.

Sonuc¢

Bulgularimiz, hiperkalemi ve 5,0-5,5 mmol/l arasindaki
sK+ seviyelerinin KBH hastalarinda azalan eGFR ile il-
iskili oldugunu vurgulamaktadir. Ote yandan, sK+ seviye-
lerinin 3,5-4,0 mmol/l arasinda tutulmasi, eGFR azalma
riskini azaltmada 6nemli bir faktor gibi goriinmektedir.
Dolayisiyla, dikkatli sK+ izlemi, KBH'yi etkili bir sekilde
yonetmede dnemlidir.

Anahtar Kelimeler
Kronik Bobrek Hastaligi, Glomeriiler Filtrasyon Hizi,
Potasyum Seviyesi, Hiperkalemi, Hipokalemi

INTRODUCTION

Chronic kidney disease (CKD) is a prevalent and progres-
sive condition associated with substantial morbidity and
mortality rates globally. In Turkey, the mean prevalence
is 15.7% (1). In the elderly population, the prevalence is
significantly higher, ranging between 23.4% and 35.8%
(2).CKD is known to increase mortality rates, lead to more
frequent hospitalizations as the disease advances, and con-
tribute to cardiovascular mortality (3).

Gokmen I. and Elcioglu OC. PAGRYERPPEREI0)

The primary causes of CKD are diabetes mellitus (DM),
hypertension (HT), and glomerulonephritis, which to-
gether account for a significant proportion of CKD cases
(4). Although the pathophysiological pathways leading to
CKD development vary depending on the etiology, neph-
ron loss is a common consequence. This loss triggers re-
maining nephrons to compensate by increasing estimated
glomerular filtration rate (¢GFR), leading to sclerosis and
further nephron loss, exacerbating CKD progression (5).
Serum potassium (sK+) regulation is crucial for maintain-
ing homeostasis, with kidneys playing a pivotal role (6).
As CKD progresses and eGFR decreases, kidney capaci-
ty to regulate sK+ levels diminishes. Therapeutic agents
like angiotensin converting enzyme inhibitors (ACEis),
angiotensin receptor blockers (ARBs), and diuretics com-
monly used in CKD management can further disrupt sK+
balance, resulting in hyperkalemia or hypokalemia, both
associated with increased mortality risk among CKD pa-
tients (7, 8).

Recent studies highlight the complex impact of sK+ levels
on CKD outcomes and mortality in CKD patients (9, 10).
Notably, mortality risks vary even within "normal" sK+
range; lower mortality rates are observed in CKD patients
with sK+ concentrations between 4.1 and 5.5 mEq/L,
while higher mortality rates are linked to levels between
3.5 and 4 mEq/L, a range often deemed normal but asso-
ciated with elevated risks (11). While existing literature
extensively explores the relationship between sK+ levels
and CKD morbidity and mortality, fewer studies investi-
gate the effects in disease progression (9-13).

Thus, our study aims to fill this gap by investigating the
influence of different sK+ levels on CKD progression.

MATERIAL and METHOD

Study characteristics

The study was conducted among patients attending the
Nephrology Outpatient Clinic of our hospital from Jan-
uary 2012 to December 2016. During this period, a total
of 4678 chronic kidney disease patients were screened.
Among them, 3507 patients were excluded due tohaving
fewer than three outpatient clinic visits, follow-up dura-
tion less than one year, missing data, development of acute
kidney injury during follow-up, or requirement of renal
replacement therapy. Thus, a sample of 1171 patients was
selected for analysis.

Information on socio-demographic characteristics, dura-
tion of follow-up, laboratory parameters, comorbidities,
and medication history, including the use of ACEIs, ARBs,
and potassium-sparing diuretics impacting sK+ levels and
CKD progression were retrospectively analyzed from pa-
tient records.

In our study, we utilized the CKD-EPI formula to classify
patients, which is widely accepted as the most accurate
method for estimating Glomerular Filtration Rate (eGFR)
(14). The CKD-EPI formula is calculated as follows: GFR
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= 175 x standardized Scr -1.154 x age -0.203 x 1.212 [if
black] x 0.742 [if female] (GFR in mL/min/1.73 m2, Scr
in mg/dL).

Transient hyperkalemia (a single sample) and hypokale-
mia can be attributed to various factors. Laboratory er-
rors (hemolysis) and other technical factors were carefully
considered during data analysis (15). Moreover, we ac-
counted for potential potassium shifts from intracellular
to extracellular compartments during sample collection,
particularly in patients with uncontrolled hyperglycemia,
such as those with diabetes mellitus, which could induce
hyperkalemia (16). This aspect was carefully considered
during data analysis.Specifically, samples nearest to the
mean potassium value were selected to ensure the reliabil-
ity of the results.

Patients were categorized based on their sK+ levels as fol-
lows: below 3.5 mmol/L (group 1), 3.5-3.9 mmol/L (group
2), 4-4.4 mmol/L (group 3), 4.5-4.9 mmol/L (group 4),
5-5.5 mmol/L (group 5), and above 5.5 mmol/L (group
6). Additionally, a separate classification was established
for hypokalemia (<3.5 mmol/L), normokalemia (3.5-5.0
mmol/L), and hyperkalemia (>5.0 mmol/L).

Ethical approval for this study was obtained from the
Non-Interventional Research Ethics Committee of Bezm-i
Alem University Faculty of Medicine (Approval Date:
30.01.2018, Reference number: 3/18). The study was con-
ducted in accordance withthe World Medical Association
Declaration of Helsinki. All methods and procedures used
in the study were performed in strict adherence to ethical
standards.

Statistical analysis

Statistical analyses were performed using SPSS version
20.0 (IBM®, Chicago, USA). Descriptive statistics are
summarized as numbers, percentages, means, standard
deviations, and medians. The compliance of the variables
with a normal distribution was examined using analytical
methods (The Kolmogorov—Smirnov test). For normally
distributed numerical variables, the T-test was used for
comparisons between two groups, while the One-Way
ANOVA test was employed for comparisons among three
groups. Spearman and Pearson correlation tests were used
in the correlation analysis. Non-normally distributed nu-
merical variables were compared using the Mann-Whit-
ney U test for two groups and the Kruskal Wallis Test for
three or more groups. Nominal data were assessed using
the Chi-square test for comparisons between two groups.
Factors influencing eGFR decrease in patients with de-
creased eGFR were evaluated through Binary logistic re-
gression analysis, with eGFR decrease as the dependent
variable. Regression analysis was adjusted for albumin,
calcium, urea, ACEis/ARBs, beta-adrenergic receptor
blockers (B-AR blockers), calcium channel blockers
(CCB), DM, and anemia to isolate the effect of sK+ levels
on eGFR decrease. Results from regression analysis were
reported as B (beta), OR (odds ratio), and CI (confidence
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interval). Statistical significance was set at p < 0.05 for all
analyses in the study.

RESULTS

Socio-demographic and clinical data

The median age of the patients in this study was 66 years,
with 45.9% (n=537) being male. The mean serum sK+
level was 4.6 + 0.4 mmol/l, and the median duration of
follow-up was 938 days. Table I provides additional so-
cio-demographic, clinical and laboratory characteristics of
the patient cohort.

While the majority of patients exhibited normal sK+ lev-
els (73.3%), 26.1% were diagnosed with hyperkalemia,
and only 0.6% had hypokalemia. Upon admission, the
creatinine level averaged 2.0 + 0.9 mg/dl, which increased
to 2.5+ 1.6 mg/dl at the last follow-up, signifying a signif-
icant increase over the follow-up period (p<0.001). Using
the CKD-EPI formula, the eGFR at admission was 35.9
+ 15.5 mL/min/1.73 m2, compared to 31.2 £ 17.3 mL/
min/1.73 m2 at the last assessment. eGFR levels showed
a significant decrease during patient follow-up (p<0.001).

Correlation between eGFR and sK+ level
Upon categorizing sK+ levels as normokalemia, hypoka-
lemia, or hyperkalemia and examining their correlation
with eGFR, significant differences were observed only
in the last eGFR values among the groups. Specifically,
patients with normokalemia exhibited higher last eGFR
values compared to those with hyperkalemia (p=0.010).
In post-hoc analyses, the initial eGFR value was high-
er in group 3 than in group 1 (p=0.037). No significant
differences were observed among the other groups. The
final eGFR value was higher in group 3 than in group 6,
and in group 4 than in group 6. No significant differences
were observed among the other groups (p=0.008). Table
II provides a summary of the patients sK+ levels and cor-
responding groups, along with the distribution of eGFR
values based on K+ levels.

Correlation between eGFR and other factors
Patients taking ACEis/ARBs demonstrated significantly
higher initial eGFR (p<0.001) and last eGFR (p<0.001)
compared to non-users. Conversely, patients using CCB,
B-AR blockers, and allopurinol showed lower last eGFR
values compared to non-users. Additionally, patients with
DM or anemia had lower last eGFR values compared to
those without these conditions, while other comorbidities
showed no significant association with eGFR. Table III-
provides an overview of eGFR levels and their correla-
tions with various factors.

eGFR decrease and associated factors

The median difference between initial and last eGFR
among patients was 4.3 mL/min/1.73 m2. Notably, 32.6%
(n=382) of patients experienced an increase in eGFR,
while 66.4% (n=777) showed a decrease, and 1% (n=12)
showed no change in eGFR. Patients with increased eGFR
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n (%) Mean + SD Median(IQR) Min-max
Age (years) 66 (16) 19-85
Duration of follow-up (days) (n=1171) 038 (834) 366-2297
Gender
Male 537 (45.9)
Female 634 (54.1)
DM 421 (36.0)
HT 387 (33.0)
Anemia 386 (33.0)
CHF 54 (4.6)
CAD 45(3.8)
Table L. Socio-demographic, clinical and Nephrotic syndrome 9(0.8)
laboratory characteristics of the Nephritic syndrome 4(0.3)
patient cohort. ACEis/ARBs 413 35.3)
Diuretics 469 (40.1)
Thiazides 111 (9.5)
*Data were expressed as mean+sd for numeri- . )
cal variables with normal distribution, median Loop diuretics 296 (25.3)
(IQR) for numerical variables without normal sK+-sparing diuretics 122 (104)
distribution, and n(%) for categorical variables. B-AR blockers 362 (30.9)
Abbreviations: DM; Diabetes mellitus, HT; CCB 565 (48.2)
Hypertension, CHF; Congestive heart failure, N-dihydropyridines 143 (12.2)
CAD; Coronary artery disease, ACE; angioten- ; -
sin converting enzyme, ARB; angiotensin recep- Dihydropyridines 486 (41.5)
tor blocker, B-AR blockers;beta-adrenergic re- Allopurinel 281 (21.0)
ceptor blockers, CCB; calcium channel blockers Potassium (mm{)]."l.} {n=l 171} 4.6+04 3.3-6.1
Albumin (g/dl) (n=1162) 40+04 1.9-49
CRP (mg/l) (n=1030) 0.7 (1.5) 0-26.3
Erythrocytes (10°/uL) (n=1142) 1.3(2.9) 0-663
Phosphorus (mg/dl) (n=1153) 38+0.7 1.9-7.9
HbAIC (%) (n=804) 6.5+1.1 39-11.0
Calcium (mg/dl) (n=1167) 9.1+0.5 6.0-11.4
Magnesium (mg/dl) (n=649) 1.9+03 1.0-3.5
Sodium (mmol/L) (n=1170) 1382 124-147
Total protein (g/dl) (n=1153) 1.0£0.9 1.0-15.0
Protein/creatinine (n=833) 0.7 (1.6) 0-60
in spot urine
Urea (mg/dl) (n=1171) 76.8 (52.3) 25.8-
252.1
Uric acid (mg/dl) (n=1165) 7.4(2.0) 2.5-139
N (%) Initial eGFR Last eGFR eMean GFR
(CKD-EPI) (CKD-EPI) (CKD-EPI)
Hypokalemia 7(0.6) 306+11.6 264+99 26.6+7.2
Normokalemia 858 (73.3) 36.0+16.0 32.1+177 31.9+16.2
Hyperkalemia 306 (26.1) 355140 28.7+16.1 30.1+14.1
. +
Table II The sK+ levels aI'ld groups = 0576 0,010 0.152
of the patients and eGFR distribution Group 1 7(0.6) 3062 1.6 264290 26.6=172
by sK+ levels <3.50 mmol/L
Group 2 60 (5.1) 30.6 +16.7 29.1+19.3 27.0+£17.0
3.50-3.99 mmol/L,
" .
One_way ANOVA analysis Group 3 287 (245) 365+ 164 334£18.0 32.7+16.7
4.00-4.49 mmol/L
Group 4 511 (43.6) 36.4+157 31.8+173 32.1+15.7
4.50-4.99 mmol/L
Group 5 261 (22.3) 36.1+13.9 295+164 30.8+14.2
5.00-5.50 mmol/L
Group 6 45(3.8) 320+ 14.1 246+13.8 262+12.7
>5.5 mmol/L
p 0,037 0,008 0,016
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Table III. eGFR and associated factors

Initial eGFR Last eGFR Mean eGFR

Gender Female 335+ 142 29.1 = 16.6 292+ 14.6
Male 38.6+16.5 337179 34.0+164

p <0.001 <0.001 <0.001
ACEis/ARBs +) 40.6+ 15.6 33.7+18.0 349+16.2
(-) 333+ 148 209+ 16.8 29.5+15.0

p <0.001 <0.001 <0.001
CCB (+) 323+ 148 26.7+17.0 27.0£15.0
(-) 392+154 354166 355+15.1

p <0.001 <0.001 <0.001
Thiazides +) 39.7+15.0 322+174 334+154
(-) 355+ 155 31.1+173 31.2£15.6

p 0,005 0,550 0,156
Loop diuretics (+) 355+ 15.1 312+173 30.8+15.2
(-) 36.0+15.7 312173 31.6+158

p 0,621 0,949 0,441
sK+ sparing +) 36.1+13.7 30.7+15.7 30.2+134
(-) 35.8+15.7 313175 316159

p 0,884 0,755 0,379
B-AR blockers (+) 320+ 148 259+17.1 26.6 =151
(-) 376+ 15.5 33.6=169 336+154

p <0.001 <0.001 <0.001
Allopurinol +) 332+ 14.1 27.7+155 28.2+135
(-) 36.7+15.8 323+17.7 324+16.1

p 0.001 <0.001 <0.001
HT (+) 356+ 15.2 308178 30.6+15.8
(-) 36.0+15.7 314171 31.8£155

p 0,686 0,530 0,191
DM (+) 354+ 14.6 289153 29.6+13.9
(-) 36.2+16.0 325=182 324+=164

p 0,397 <0.001 0,003
Anemia (+) 349+ 144 297161 207 +14.5
(-) 36.3+16.0 319+179 32.2+16.1

p 0,141 0,042 0,010
CHF (+) 364+ 13.8 203148 294 +14.0
(-) 358+ 15.6 313175 31.5£15.7

p 0,809 0,401 0,326
CAD +) 356+ 13.8 293+15.0 208+14.2
(-) 359+ 15.6 313174 315157

p 0,925 0,459 0,476
Nephrotic syndrome (+) 314+ 184 298215 25.1x15.6
(-) 359+ 155 312173 315156

p 0,390 0,802 0,226
Nephritic syndrome (+) 46.7 £ 28.1 503+28.0 39.2+24.6
(-) 358+ 15.5 31,1173 314+15.6

p 0,164 0,266 0,317

Abbreviations:DM; Diabetes Mellitus, HT; Hypertension, CHF; Congestive heart failure, CAD; Coro-
nary artery disease, ACEis; Angiotensin converting enzyme inhibitors, ARB; angiotensin receptor block-

ers;B-AR blockers;beta-adrenergic receptor blockers, CCB; calcium channel blockers
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Table IV. Analysis of sK+ levels in patients with and without a eGFR decline during the follow-up period and
comparison of other patients

With a eGFR Without a eGFR P
decrease decrease N=394
N=T77
Age, med (IQR) 67 (15) 66 (17) 0.245%
Duration of follow-up, med (IQR) 1004 (843) 827 (716) <0.001 *
sK+, mean + sd 4.69+044 4,60 +0.45 0.002"
Group 1, n 4(0.5) 3(0.8) 0.605¢
(%)
Group 2,n 32(4.1) 28(7.1) 0.028 ¢
(%)
of?mup 3n 188 (24.2) 99 (25.1) 0.726¢
( Group 4,n 332 (42.7) 179 (45.4) 0.378 ¢
(%)
Group 5,n 190 (24.5) 71 (18.0) 0.012¢
(%)
Group 6,n 31(4.0) 14 (3.6) 0.714°
(%)
Albumin, mean + sd 39+04 40+04 0.002"
CRP med (IQR) 0.7 (L.5) 0.7 (1.6) 0.880 ¢
Erythrocytes med (IQR) 1.4(2.9) 1.1(2.9) 0.127#
P mean + sd 3.90+0.7 3606 <0.001"
HbA1C mean + sd 65+1.1 65+1.2 0349°"
Caleium mean + sd 9.1+0.5 9.3+0.5 <0.001 *
Mg mean + sd 1.98 +0.32 1.92 £0.32 0.018"
Sodium mean + sd 138 +£2 1382 0423"
Urea med (IQR) 85.5(55.1) 63.8 (35.7) <0.001 *
Uric acid med (IQR) 7.5(1.9) 7.3(2) 0.021 ¢
Female, n (%) 422 (54.3) 212 (53.8) 0.870°
Male, n (%) 355(45.7) 182 (46.2) 0.870¢
ACEs/ARBs, n (%) 292 (37.6) 121 (30.7) 0.020 ¢
CCB, n (%) 394 (50.7) 171 (43.4) 0.018 -
Thiazides, n (%) 79(10.2) 32(8.1) 0.259 ¢
Loop diuretics, n (%) 198 (25.5) 98 (24.9) 0.821°
K-sparing diuretics, n (%) 80(10.3) 42 (10.7) 0.847°
B-AR blockers, n (%) 259(33.3) 103 (26.1) 0.012 ¢
Allopurinel, n (%) 196 (25.2) 85(21.6) 0.167 ¢
HT, o (%) 257(33.1) 130 (33) 0978«
DM, n (%) 303 (39) 118(29.9) 0.002 -
Anemia, n (%) 272 (35) 114 (28.9) 0.037 ¢
CHF, n (%) 54 (4.6) 18 (4.6) 0.960 ¢
CAD, n (%) 28(3.6) 17(4.3) 0.550 ¢
Nephrotic syndrome, n (%) 6 (0.8) 3(0.8) 0.984 ¢
Nephritic syndrome, n (%) 2(0.3) 2(0.5) (0.488 =

a Mann-Whitney U test
b Student T test
¢ Chi-square analysis
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Table V. The analysis of factors affecting eGFR reduction

Factor B P OR 95% CI
sK+ Group 2 -0,662 0,025 0,516 0,289-0,920
sK+ Group 5 0,357 0,030 1,429 1,035-1,974
Albumin 0,359 0,070 1,432 0,971-2,112
Calcium -0,494 0,002 0,610 0,449-0,829
Urea 0,014 <0.001 1,014 1,010-1,019
ACEis/ARBs 0,495 0,001 1,640 1,241-2,168
f-AR blockers 0,127 0,404 1,135 0,843-1,529
CCB -0,038 0,787 0,963 0,730-1,269
DM 0,197 0,164 1,217 0,923-1,606
Anemia 0,180 0,206 1,197 0,906-1,582

* Binary Logistic Regression analysis
** B; beta, OR; odds ratio, CI; confidence interval

had a median increase of 6.1 mL/min/1.73 m2, whereas
those with decreased eGFR showed a median decrease in
eGFR had higher potassium levels (p=0.002).

Regarding sK+ groups, patients with stable eGFR were
more prevalent in group 2 (p=0.028), while those with de-
creased eGFR were more common in group 5 (p=0.012).
Additionally, in patients with decreased GFR, the frequen-
cy of normokalemia was lower (p=0.028), while the fre-
quency of hyperkalemia was higher (p=0.012).

Comparing patients with and without decreased GFR, it
was observed that those with decreased GFR had a longer
follow-up duration (p<0.001) and higher levels of sK+,
phosphorus, magnesium, urea, and uric acid, along with
lower levels of albumin and calcium. Additionally, the use
of ACEis/ARBs, CCB, -AR blockers, DM, and anemia
was more prevalent among patients with decreased eGFR.
Table IV provides a summary of the analysis of sK+ levels
among patients with and without eGFR decrease during
the follow-up period, along with comparisons of other
factors.

Regression analysis of factors associated with
eGFR decrease

In the multivariate analyses, sK+ groups 5 and 2, along
with albumin, phosphorus, calcium, urea, uric acid, the
use of CCB, B-AR blockers, and ACEis/ARBs, anemia,
and DM were included in the regression analysis. Due to
multicollinearity with other independent variables, uric
acid and phosphorus were excluded. The regression model
demonstrated good fit(X2=107.992, p<0.001).

Regression analysis showed that being in sK+ group
2 decreased the risk of eGFR decrease by 0.516-fold
(p=0.025), while being in group 5 increased it by 1.429-
fold (p=0.030). The risk of eGFR decrease was 1.640
times higher in patients using ACEis/ARBs (p=0.001),
whereas the use of B-AR blockers and CCB, DM, and
anemia did not show a significant effect on eGFR decre-
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as. The summary of factors affecting eGFR decrease is
presented in Table V. Then, the regression model created
by classifying sK+ levels as normokalaemia, hypokalemia
and hyperkalemia, it was preferred to include only hyper-
kalemia because normokalemia was not associated with a
decrease in eGFR and a correlation was observed between
hypokalemia and hyperkalemia. It was observed that the
regression model created was significant (X2 = 102.767,
p <0.001).In the regression analysis, it was observed that
hyperkalemia increased the likelihood of eGFR decline by
1.446 times, hypoalbuminemia by 1.508 times, elevated
urea levels by 1.014 times, and ACEis/ARBs usage by
1.666 times, while high calcium levels decreased it by
0.606 times. The use of B-AR blockers, CCB, presence
of DM, and anemia did not have a significant effect on
eGFR decrease. When adjusted for albumin, calcium,
urea, ACEi/ARB, -AR blockers, CCB, DM and anemia,
factors shown to be associated with eGFR decrease, it
was observed that Group 2 and Group 5 levels were in-
dependently determinants of eGFR decrease (p=0.035,
p=0.036, respectively). Similarly, when sK+ level was
included in the analysis as hyperkalemia, it was found to
be an independent determinant of eGFR decrease when
adjusted for other factors (p=0.022).

DISCUSSION

The kidneys play a crucial role in balancing sK+ levels.
Abnormal sK+ levels observed in patients with decreased
renal function highlight the significance of the kidneys in
maintaining sK+ balance (6).Both hyperkalemia and hy-
pokalemia can occur in patients with CKD and end-stage
kidney disease (17). Hyperkalemia has been previously
linked to increased mortality in patients undergoing kid-
ney replacement therapy (KRT) (18). Similarly, hypoka-
lemia has been proposed to be associated with mortality.
It is reported to contribute to mortality not only due to
the electrophysiological effects of sK+ but also due to its
correlation with poor nutritional status (19).



sK+ levels have been primarily studied in end-stage renal
failure, with limited exploration in patients across differ-
ent stages of chronic kidney disease or those not undergo-
ing KRT. In a study conducted by Einhorn et al. in 2009,
it was noted that hyperkalemia was more common in pa-
tients with CKD compared to those without CKD, based
on a cohort of over 70,000 CKD patients. However, the
number of studies evaluating the relationship between dif-
ferent sK+ levels and non-KRT CKD patients is quite lim-
ited. Thus, in our study, we investigated the relationship
between different sK+ levels and eGFR in CKD patients,
excluding those with end-stage renal disease (10).

One notable finding of our study was that patients with
decreasing eGFR during follow-up had higher sK+ levels.
Additionally, in regression analysis, it was observed that
sK+ levels between 3.50-3.99 mmol/L were protective
against eGFR decrease in CKD patients, while sK+ lev-
els between 5.00-5.50 mmol/L were determinants of GFR
decrease. Similarly, the presence of hyperkalemia was
associated with a 1.446-fold increase in eGFR decrease.
Hypokalemia, however, was not associated with eGFR de-
crease. This study contributes to the limited literature on
the role of different sK+ levels in eGFR decrease among
non-KRT CKD patients.

Previous studies support our findings, particularly regard-
ing high sK+ levels. For instance,Takaichi et al.'s 2008
study involving 9,196 non-KRT CKD patients found
a decrease in eGFR associated with sK+ levels above 5
mEq/1(20). Similarly, Hsieh et al.'s 2011 study on 531
stage 3-5 CKD patients noted a tendency of sK+ levels
to increase with advancing CKD stage (21). These stud-
ies reported that as the stage of CKD increased, there was
a tendency for sK+ levels to rise. These findings support
the notion that higher sK+ levels are associated with a de-
crease in GFR. The nephrons in the kidneys play a crucial
role in sK+ balance. As renal function decrease, sK+ ex-
cretion from the nephrons increases in an attempt to main-
tain balance. However, in cases of severe kidney damage,
this balance is disrupted. Elevated sK+ levels stimulate
aldosterone secretion, leading to increased sK+ excretion.
However, with progressive kidney damage, inadequate
nephron numbers result in insufficient sK+ excretion,
leading to elevated sK+ levels (22).

The studies conducted by Nakhoul et al.’sin 2015, involv-
ing approximately 36,000 patients with a eGFR below 60
ml/min/1.73m? and Tanaka K et al.'s 2021 study in 1330
non-KRT CDK patients both reported that sK+ levels
above 5.0 mmol/l were associated with decreased eGFR,
similar to our results (12, 23). However, unlike our study,
sK+ levels below 3.5 mmol/l were also associated with
decreased GFR (12, 23).Actually, persistent hypokalemia,
also known as hypokalemic nephropathy, is a well-recog-
nized condition associated with decreased kidney function
(24). Persistent hypokalemia can lead to renal fibrosis
through mechanisms such as renal inflammation and acti-
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vation of the renin-angiotensin-aldosterone system. Renal
inflammation contributes to increased inflammatory pro-
cesses in kidney tissue and progression of damage. Simi-
larly, activation of the renin-angiotensin-aldosterone sys-
tem regulates blood pressure and fluid-electrolyte balance
in the kidneys, impacting their structure and functionality
(25). In our study, no association was found with low po-
tassium levels. Among the included patients, potassium
levels were below 3.5 mmol/L in only 7 individuals, so
this relationship may not have been determined.

In the study by Korgaonkar et al., 820 CKD patients were
followed for an average of 2.6 years. The analysis re-
vealed that hypokalemia (<4.0 mmol/L), after adjusting
for other factors, was a predictor of end-stage renal failure
and mortality, while hyperkalemia (>5.5 mmol/L) was not
(11). The disparity between studies could be attributed to
differences such as the lack of assessment of mortality and
end-stage renal failure in our study, as well as the use of
different potassium levels (<3.5 mmol/l &<4 mmol/l).

In a large prospective European multicenter study by Roo-
ij ENM et al. in 2023, a U-shaped relationship was found
between sK+ levels and the combined outcome of death
or initiation of KRT among over 1,700 patients aged >65
with CKD stages 4-5.The study with an 8-year follow-up
period, the sK+ level associated with the lowest risk of
death or initiation of kidney KRT was approximately 4.9
mmol/L. Compared to this level, low (<3.5 mmol/L) and
high (>6.0 mmol/L) sK+ concentrations carried a 1.6-
fold and 2.2-fold higher risk for death or KRT initiation,
respectively, after multivariable adjustment(26).A sub-
analysis of a meta-analysis included over 42,000 CKD
patients with a mean age of 70 and a mean eGFR of 42
mL/min/1.73 m?2. In this analysis, it was found that sK+
levels between 4.0 and 4.5 mmol/L were associated with
the lowest risk of both all-cause mortality and initiation
of KRT(27).In our study, maintaining sK+ levels within
the range of 3.5-4.0 mmol/l was shown to be protective
against eGFR decrease.

When comparing patients with decreased and non-de-
creased eGFR, it was observed that in patients with de-
creased eGFR, the follow-up period was longer (p<0.001),
P level was higher (p<0.001), Mg level was higher
(p=0.018), urea (p<0.001), and uric acid (p=0.021) were
higher, while albumin level (p=0.002) and calcium level
(p<0.001) were lower. In patients with decreased eGFR,
the presence of ACEis/ARBs (p=0.020), CCB (p=0.018),
B-AR blockersuse (p=0.012), DM (p=0.002), and ane-
mia (p=0.037) was more common. Regression analysis
revealed that, except for potassium levels, the decrease
in calcium levels, elevated urea, and ACEis/ARBs usage
were determinants of decreased GFR.

Blood pressure and proteinuria control are crucial in

preventing eGFR decrease in CKD, leading to common
use of ACEis/ARBs in early CKD stages. Large trials
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(SHARP and BEACON) have shown benefits of ACEis/
ARBs in early CKD (28, 29).Similarly, it is known that
CCB reduce proteinuria, decrease mortality, and have pos-
itive effects on blood pressure in patients with CKD (30).
In CKD patients, although ACEIs/ARBs are the first-line
treatment, activation of the sympathetic nervous system
worsens renal dysfunction. As a result, B-AR blockers are
also incorporated into the treatment regimen.

In our study, the incidence of absolute hypokalemia was
0.6%, while hypokalemia occurred in 5.7% of cases. Hy-
perkalemia was observed in 26.1% of patients, with an
absolute hyperkalemia frequency of 3.8%. These findings
align with previous reports in the literature. For instance,
a population-based study by Thomsen et al. conducted in
Denmark in 2017 reported a hyperkalemia prevalence of
28% among 157,766 newly diagnosed CKD patients (31).
This study also noted an increasing frequency of hyper-
kalemia with advancing CKD stages. Similarly, Nakhoul
et al. in 2015 found hypokalemia and hyperkalemia in-
cidences of 3% and 11%, respectively, in stage III and
stage IV CKD patients (12). The reported prevalence of
hyperkalemia in CKD patients varies widely in the liter-
ature, ranging from 8% to 73%. This variability depends
on factors such as the study population, defined thresh-
olds for hyperkalemia (>5 mmol/L &>5.5 mmol/L), in-
cluded CKD stages (stages I-V), and duration of patient
follow-up (32).

However, our study has several limitations. More than
30% of our patients had a history of DM. In patients with
Type 4 Renal tubular acidosis due to DM or chronic CDK,
metabolic acidosis can lead to hyperkalemia (33). The lack
of data on metabolic acidosis rates and bicarbonate treat-
ment is one of the limitations of our study. Additionally,
the use of the creatinine-based estimated GFR calculation
method, the CKD-EPI formula, presents another limita-
tion. Many medications commonly used in CKD patients,
such as H2 receptor antagonists and fibrates, can influence
serum creatinine levels. Similarly, conditions like sarco-
penia can also affect creatinine levels, potentially reduc-
ing the accuracy of the results (34).

Furthermore, the inability to definitively determine the
direction of the relationship between hyperkalemia and
kidney function is another limitation. Although hyperka-
lemia has been associated with impaired kidney function,
it remains unclear whether hyperkalemia causes kidney
dysfunction or is a consequence of it (10). This causality
uncertainty is another limitation of our study.

These limitations could be addressed in future research by

increasing the sample size, adopting prospective study de-
signs, and extending the follow-up period.

B4

CONCLUSION

CKD often progresses to more advanced stages and ulti-
mately leads to kidney failure in a significant number of
patients. The risk of mortality increases markedly with the
development of cardiovascular comorbidities in kidney
failure. Accurately predicting disease progression is cru-
cial to enable timely interventions. Based on our findings,
it is recommended to anticipate progression in patients
with sK+ levels between 5.00-5.50 mmol/L or those pre-
senting with hyperkalemia.Proactive measures should be
taken to mitigate the risks associated with progression in
these individuals.
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Tiirkiye'nin Dogu Anadolu

Bolgesindeki Meme Kanseri Hastalarinda
BRCAI-BRCA?2 Gen Varyasyonlarinin
Arastirilmasi: Genetik Yatkinlik ve Klinik
Sonuclar Uzerine Bir Calisma

ABSTRACT

Objective

This study aims to investigate BRCA1 and BRCA2 gene variations in breast cancer
patients in Eastern Anatolia Region and to evaluate the effects of these variations on
patients' genetic predisposition and clinical outcomes.

Materials and Methods

The study was conducted on 146 women diagnosed with breast cancer or with a
family history of multiple breast cancer cases between 2020 and 2023. Genomic
DNA was isolated from the participants and the entire BRCA1/2 genes were se-
quenced. The data were statistically analysed.

Results

The study identified 17 different genetic variations in the BRCA genes. Four of
these variations were classified as pathogenic, potentially causing significant chang-
es in protein structure and increasing the risk of cancer. In addition, some variations
were classified as Variants of Uncertain Significance (VUS), whose health effects
remain unclear.

Conclusion

This study elucidates the relationship between genetic predisposition and cancer
development by investigating BRCA1 and BRCA?2 gene variations in breast cancer
patients in the Eastern Anatolian region. Four pathogenic variations in the BRCA
genes were identified that have the potential to increase cancer risk. In addition, 12
variations were classified as VUS and their health effects have yet to be determined.
Our findings provide important information for genetic counselling and disease
management, enabling the development of personalised treatment approaches for
patients.
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0/

Amag

Bu ¢alismanin amact Dogu Anadolu Bolgesi'ndeki meme
kanserli hastalarda BRCA1 ve BRCA2 gen varyasyon-
larm1 arastirmak ve bu varyasyonlarin hastalarin genetik
yatkiligt ve klinik sonuglart lizerindeki etkilerini deger-
lendirmektir.

Gerec ve Yontemler

Calisma, 2020-2023 yillar1 arasinda meme kanseri
tanist almis veya ailesinde birden fazla meme kanseri
vakast Oykiisii olan 146 kadin {izerinde yiriitiilmiistiir.
Katilimcilardan genomik DNA izole edilmis ve BRCA1/2
genlerinin tamami dizilenmistir. Veriler istatistiksel olarak
analiz edilmistir.

Bulgular

Calismada BRCA genlerinde 17 farkli genetik varyasyon
tespit edilmistir. Bu varyasyonlardan dordii patojenik
olarak smiflandirilmis, potansiyel olarak protein yapisin-
da onemli degisikliklere neden olmus ve kanser riskini
artirmistir. Buna ek olarak, bazi varyasyonlar, saglik iize-
rindeki etkileri belirsizligini koruyan Belirsiz Oneme Sa-
hip Varyantlar (VUS) olarak siniflandirilmistir.

Sonuc¢

Bu ¢alisgma, Dogu Anadolu bolgesindeki meme kanseri
hastalarmda BRCA1 ve BRCA2 gen varyasyonlarini
aragtirarak genetik yatkinlik ve kanser gelisimi arasindaki
iliskiyi aydinlatmaktadir. BRCA genlerinde kanser risk-
ini artirma potansiyeline sahip dort patojenik varyasyon
tanimlanmistir. Buna ek olarak, 12 varyasyon VUS olarak
siniflandirilmistir ve bunlarin saglik iizerindeki etkileri
heniiz belirlenmemistir. Bulgularimiz genetik danisman-
lik ve hastalik yonetimi i¢in 6nemli bilgiler sunmakta
ve hastalar i¢in kisisellestirilmis tedavi yaklagimlarinin
gelistirilmesine olanak saglamaktadir.

Anahtar Kelimeler
BRCAI1, BRCA2, Meme Kanseri, Genetik Varyasyon,
Dogu Anadolu Bolgesi
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INTRODUCTION

Irrespective of ethnicity, breast cancer represents the most
frequently diagnosed cancer and the most prevalent ma-
lignant disease among women on a global scale (1, 2).
Approximately 25% of all cancers diagnosed in women
in Turkey are breast cancers. This represents a significant
public health concern, with thousands of new cases be-
ing identified annually (3). It is estimated that millions of
women worldwide are affected by breast cancer, which is
also responsible for a considerable number of cancer-re-
lated deaths (4). In order to achieve optimal outcomes
in the treatment of breast cancer, it is imperative that the
disease be identified at an early stage, thereby reducing
mortality and morbidity rates (5). One factor that contrib-
utes to the early diagnosis of breast cancer is the fear of
developing the disease (6). It has also been observed that
prognostic variables for patients with breast cancer who
receive their diagnosis at an early age vary. In comparison
to other forms of cancer, research findings suggest that the
annual incidence rate of breast cancer in women aged be-
tween 15 and 49 is 39.1% (7).

Genetic factors have a high correlation with breast can-
cer, and the risk of familial breast and ovarian cancer is
significantly elevated by pathogenic germline mutations
in tumour suppressor genes, such as BRCA1 and BRCA2
(8). In addition, mutations in other genes, such as TP53,
ATM, and CHEK2, have been linked to an increased risk
of developing breast cancer (9). To illustrate, the CHEK2
gene's ¢.1100delC mutation has been demonstrated to in-
crease the risk of breast cancer by a factor of two (10).
Furthermore, these genetic variants may influence a pa-
tient's survival and response to treatment (11).

In comparison to the general population, women who
have mutations in either the BRCA1 or BRCA2 gene are
significantly more prone to developing breast cancer. It
is estimated that up to 87% of women who have muta-
tions in these genes will eventually develop breast cancer
(12, 13). It is established that early-stage breast cancer is
significantly influenced by mutations in the BRCA1 and
BRCA2 genes (14). Individuals with BRCA1 and BRCA2
mutations exhibit a consistently elevated risk of devel-
oping cancer as they age. Furthermore, individuals with
these mutations are at an elevated risk of developing other
cancers due to the presence of diverse genetic patterns as-
sociated with them (15).

A review of the literature reveals that mutations in the
BRCA1 and BRCA2 genes are associated with an in-
creased risk of developing cancers other than breast and
ovarian cancer (16). Homologous recombination rep-
resents a vital mechanism for the repair of damaged DNA.
The BRCA1 and BRCA2 genes have been linked to the
development of flaws in the DNA repair pathways (17).

A significant number of deleterious mutations in the
BRCAT1 and BRCA2 genes have been identified through
genetic studies conducted in Asian countries. A study con-



ducted in Malaysia investigated the utility of haplotypes in
the BRCA1 and BRCAZ2 genes for disease prediction and
the prevalence of variants in these genes in patients with
carly-stage breast cancer (18). Moreover, research has
been conducted on the spectrum and frequency of BRCAI
and BRCA2 mutations in Hakka patients in China, as well
as on the characterisation of these variants in individuals
at risk of developing breast and ovarian cancer (18, 19). In
order to ascertain an individual's risk and to gain insight
into the genetic basis of the disease, such genomic inves-
tigations are of paramount importance. Further investiga-
tion into the mutation spectrum of these genes is required,
particularly in underdeveloped countries where genomic
data sets for clinically significant genes such as BRCA1
and BRCA2 are scarce (20).

MATERIALS and METHODS

The present study is a retrospective cohort study conduct-
ed between 2020 and 2023. The study included 146 wom-
en diagnosed with breast cancer or with a family history of
multiple breast malignancies. The objective of the study
was to examine the impact of BRCA1 and BRCA2 gene
mutations on early-onset breast cancer. The study was ap-
proved by the Erzurum Medical Faculty of Health Scienc-
es University Ethics Committee (decision number BAEK
2024/05-102). All participants provided written informed
consent following a comprehensive explanation of the
study protocols.

Selection of participants
The study population comprised women aged 1850 years
who had a diagnosis of breast cancer, were in good general
health, and had no active infections.
The participants were asked to provide information re-
garding their family history. Individuals with a first- or
second-degree family history of breast or ovarian cancer
were given priority.
A history of genetic testing was also recorded. The par-
ticipants were individuals who had not been identified as
carrying a mutation or who had not undergone BRCA1 or
BRCA2 testing previously.
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Genetic testing

Genomic DNA was extracted from 200 pL of peripheral
blood samples using the QIAamp DNA Blood Mini QI-
Acube Kit (Qiagen, Hilden, Germany), following the man-
ufacturer's instructions. The BRCA1 and BRCA2 genes
were amplified using the Agilent BRCA1/2 Master Dx
Kit (Agilent, Santa Clara, CA, USA), which encompasses
the entire exon sequence, exon-intron boundaries, select-
ed deep intronic sections, and a portion of the promoter
region. Sequencing of the amplified PCR products was
conducted using the [llumina MiSeq platform (Illumina,
Inc., San Diego, CA, USA). If no pathogenic variant was
identified, or only a single variant was found, additional
testing was performed. Deletion/duplication analysis for
the BRCA1 and BRCA2 genes was conducted using the
multiple ligation-dependent probe amplification (MLPA)
approach (MRC Holland, Amsterdam, The Netherlands).
The pathogenicity of the variants was evaluated using rele-
vant databases, namely ClinVar and HGMD Professional.
The pathogenicity of novel variants was evaluated using
Varsome, the American College of Medical Genetics and
Genomics (ACMGQG) criteria, and in silico analysis pro-
grams (Mutation Taster, SIFT, and PolyPhen2) (21, 22).
All variants were confirmed by Sanger sequencing.
Statistical Analysis Data were analyzed using statistical
software. Categorical data were analyzed by Chi-square
test or Fisher's exact test. Continuous data were analyzed
by independent sample t-test or Mann-Whitney U test, as
appropriate. p < 0.05 was considered statistically signifi-
cant.

RESULTS

The mean age of the patient cohort, comprising women
who attended the medical genetics outpatient clinic with
a diagnosis of breast cancer or who were in good general
health and did not have any active infectious disorders,
was 33 years. Of the aforementioned individuals, 48 did
not have a family history of breast or ovarian cancer, while
98 did. It was established that neither BRCA1 nor BRCA2
mutations had been previously identified in any of the in-
dividuals. Of the aforementioned individuals, 63 visited
our outpatient clinic due to a family history, and 83 were
diagnosed with breast cancer (Figure 1).

CANCER HISTORY IN THE FAMILY

¥ History of Breast and Ovarian cancer

Mo History of Cancer

Figure 1. Demographic Analysis of Patients Visiting the Outpatient Clinic

REASON FOR APPLYING TO THE
CLiNiC

¥ Breast Cancer Diagnesis © Application for family history
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A comprehensive analysis of the genet- Table I. Pathogenic, Likely Benign, and VUS Mutations Detected in BRCA1 and BRCA2
ic test results revealed the presence of Genes

1 istin neti riants in the het-

7 distinct genetic variants the het Variation Name Zygosity Clinical Frequency

erozygous status of the BRCA1 and
BRCA2 genes. Four of the variants, in- Significance Count
cluding BRCA1l:c.4165 4166del and

(ACMG Criteria)
BRCA2:¢.5073dup, were considered del-

eterious due to the potential for signifi- BRCAl:c.4165_4166del Heterozygous | Pathogenic 1
cant alterations in protein structure and an p.Ser1389% NM_007294.4

elevated risk of cancer. In particular, the

BRCAZ2:c.5073dup variant is identified as BRCAS e0730up Heterozygous | Pathogenic !
a frameshift mutation that signiﬁcantly im- p.Trpl 692Metfs*3 NM_000059.4

pairs the protein's function. Nevertheless,

variants such as BRCA2:c.8976A>T and BRCA2:¢.8995_8996del Heterozygous | Pathogenic 1

BRCAZ2:¢.8417C>T have been identified as p.Leu2999Valfs*18
likely benign and are not thought to have a
significant impact on health. Twelve vari-
ations, including BRCA2:¢.9254C>A and BRCA2:¢.994del Heterozygous | Pathogenic 1
BRCA1:¢c.4180A>G, were also identified
as variants of uncertain significance (VUS)

NM_000059.4

p.Ile332Phefs*17 NM_000059.4

in our study. It is not possible to make a de- BRCA2:¢.9254C>A Heterozygous | VUS 1
ﬁgitive clinical interpret'fltion o.f these v.ari— . Thr3085Lys NM__000059.4
ations based on the available information.
BRCA2:c.9254C>A is a missense mutation BRCA1:c.41804>G Heterozygous | VUS 1
among the VUS variants, resulting in a sin- p.Thr1394Ala NM_007294.4
gle amino acid alteration in the protein.

BRCA2:¢.7073C>G Heterozygous | VUS 1
It was determined that each variant exhibit- p.Ser2358Cys NM_000059.4
ed a frequency count of one, indicating that

BRCA2:¢.8452G>A p.Val2818lle | Heterozygous | VUS 1

the variations are relatively uncommon. It
is important to note that the limited sample NM_000059.4
size may have contributed to the observed
results. In conclusion, pathogenic variants
are clearly defined, providing valuable in- p.Ser2358Cys NM_000059.4
sights for genetic counselling and risk-re-

BRCAZ2:¢.7073C>G Heterozygous | VUS 1

. . . BRCA2:¢.1514T>C p.lle505Thr | Heterozygous | VUS 1

duction strategies. Further comprehensive
genetic investigation and larger patient co- NM_000059.4
hOI't.S are necessary to corroborate the VUS BRCA2:¢.1814T>C plle605Thr | Heterozygous | VUS 1
findings (Table I).

NM_000059.4
The investigation yielded evidence of BRCAI:¢.22154>G p.Lys739Glu | Heterozygous | VUS 1
twenty benign variants in the BRCA1 and
BRCAZ2 genes. The ¢.4837 A>G and c.3548 SRCALE 32204 HtiocyRons. | |'VLIS '
A>G mutations were identified among the p-Cys1251Tyr NM_007294.4
benign variations in the BRCAI1 gene,

BRCA1:¢.397C>T p.Argl33Cys | Heterozygous | VUS 1

both in heterozygous and homozygous
states, with a higher prevalence observed NM_007294.4
in the heterozygous state. For example, the
BRCAL1 ¢.4837 A>G mutation was iden-
tified in 26 instances in the heterozygous NM_000059.4
state and in 8 instances in the homozy-

BRCAZ2:¢.8976A>T p.Pro2992= | Heterozygous | Likely Benign 1

A BRCAZ2:¢.8417C>T Heterozygous | Likely Benign 1
gous state. The same circumstances were
observed with the ¢.3113 A>G mutation. p-Ser2806Leu NM_000059.4
These ﬁndmgs. suggest that bgnlgn variants BRCAI-¢.5153-264>G Hewrozygous | Likely Benign 1
do not result in any health issues and are
NM_007294.4

present in the genetic structure as dominant
alleles (Table II).
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Table II. Benign Variations Detected in the BRCA1 Gene Among Study
Participants

Variation Name Zygosity Clinical Significance | Frequency
(ACMG Criteria) Count

BRCAI ¢.4837 A>G p.S1613G Heterozygous | Benign 26

NM_007294.4

BRCAI ¢.3548 A>G p.K1183R Heterozygous | Benign 26

NM _007294.4

BRCAI ¢.3113 A>G p.E1038G Heterozygous | Benign 26

NM 0072944

BRCAI ¢.2612 C>T p.P87IL Heterozygous | Benign 13

NM 0072944

BRCAI ¢.3548 A>G p.K1183R Homozygous | Benign 8

BRCAI ¢.3113 A>G p.E1038G Homozygous | Benign 8

NM _007294.4

BRCAI ¢.2612 C>T p.P87IL Homozygous | Benign 8

NM _007294.4

BRCAI ¢.4837 A>G p.S1613G Homozygous | Benign 8

NM _007294.4

BRCAI ¢.1067 A>G p.Q356R Heterozygous | Benign 8

NM _007294.4

BRCAI ¢.4956 G>A p.M16521 Heterozygous | Benign 7

NM_007294.4

BRCAI ¢.2077 G>4 p.D693IN Heterozygous | Benign 7

NM_007294.4

BRCAI ¢.1703 C>T p.P568L Heterozygous | Benign 2

NM_007294.4

BRCAI ¢.4132 G=A p. V13781 Heterozygous | Benign 1

NM _007294.4

The most prevalent variant observed in the BRCA2 gene
population is the ¢.7397 T>C mutation, which was iden-
tified 47 times when the gene was in a homozygous state.
However, in the heterozygous state, alterations such as
c.1114 A>C and ¢.865 A>C were identified, and these
variants were similarly determined to be non-pathogenic
(Table I1I).

In this investigation, 26 patients exhibited the frequent
BRCA1 gene variants ¢.4837 A>G p.S1613G, c¢.3548
A>G p.K1183R, and c.3113 A>G p.E1038G. Addition-
ally, 27 patients exhibited the prevalent detection of the
BRCA2 gene variants ¢.7397 T>C p.V2466A and c.1114
A>C p.N372H.

Following the completion of the MLPA gene analysis for
the BRCA1 and BRCA2 genes, it was determined that all
patients exhibited normal results.
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Table I11. Benign Variations Detected in the BRCA2 Gene Among Study
Participants

Variation Name Zygosity Clinical Significance | Frequency
(ACMG Criteria) Count

BRCA2 ¢.7397 T>C Homozygous | Benign 47

p.V24664 NM_000059.4

BRCA2 c. 1114 4>C Heterozygous | Benign 27

p.N372H NM_000059.4

BRCA2 ¢.865 A>C p.N289H | Heterozygous | Benign 6

NM_000059.4

BRCA2 ¢.2971 A>G Heterozygous | Benign 5

p.N99ID NM_000059.4

BRCA2 ¢.5744 C>T Heterozygous | Benign 3

p.T1915M NM_000059.4

BRCA2 c.4258 G>T Heterozygous | Benign 3

p.DI1420Y NM_000059.4

DISCUSSION

The present study examined the BRCA1 and BRCA2
genes in patients who were at risk of developing breast
cancer in a retrospective manner. The study was conduct-
ed at Erzurum City Hospital between 2020 and 2023.
The results emphasise the crucial role that genetic testing
plays in the early diagnosis and treatment of disease, and
provide valuable insights for genetic counselling and risk
management.

This study illustrates the impact of BRCA gene mutations
on the risk of ovarian and breast cancer, with the identifi-
cation of four pathogenic variants. In particular, frameshift
mutations such as BRCA2:¢.5073dup can result in signif-
icant alterations to the protein structure, thereby increas-
ing the probability of developing cancer. The findings can
be integrated into the framework of genetic counselling
and risk assessment. Moreover, despite their presence in
the genetic structure, variants deemed likely benign (e.g.,
BRCA2:¢.8976A>T and BRCA2:c.8417C>T) have not
been demonstrated to significantly impact health out-
comes. This demonstrates the capacity of genetic testing
to identify benign mutations in addition to those that in-
crease risk.

It is of the utmost importance to consider the specific vari-
ants that have been identified when assessing the impact of
pathogenic variants in the BRCA genes on the risk of de-
veloping breast and ovarian cancer. Frameshift mutations,
such as that observed in the BRCA2 gene (c.5073dup),
can result in significant alterations to the protein structure,
thereby increasing the likelihood of cancer development
(23). These results are critical to risk assessment in patient
genetic counseling.

Moreover, despite their presence in the genetic makeup,
several mutations that are believed to be benign, such as
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BRCA2:¢.8976 A>T and BRCA2:¢.8417C>T, have been
found to have no discernible impact on health (23). This
underscores the vital necessity for genetic tests to be capa-
ble of differentiating between alterations associated with
an elevated risk and those that are benign.

A comparison of BRCA-mutated and spontaneous breast
tumours reveals variations in mutation signatures, copy
number profiles, gene expression signatures and patterns
of structural variation. These findings indicate that distinct
tumour growth pathways are involved in the development
of these malignancies (24). It is crucial to comprehend
these distinctions in order to develop bespoke therapeutic
strategies and to conduct accurate prognosis evaluations.
The 12 variations identified in the study, classified as
VUSs, highlight the limitations and challenges associat-
ed with genetic testing. Additionally, the distribution of
BRCAT1 and BRCA?2 gene mutations in the Turkish popu-
lation has been examined with the aim of determining the
prevalence and spectrum of these mutations. For instance,
a study conducted in Ankara analysed pathogenic muta-
tions in BRCA1 and BRCA2 genes and VUSs, confirm-
ing that mutations varied in the Turkish population (25).
Given the current state of knowledge, it is challenging to
provide a definitive clinical interpretation of these differ-
ences, as the impact on health remains unclear. This illus-
trates the inherent difficulties associated with the analysis
of genetic data and the provision of genetic counselling.
The VUS results underscore the necessity for further ge-
netic investigation and a prudent interpretation of genetic
test results to gain a comprehensive understanding of the
relevance of these differences.

Given the lack of knowledge regarding the impact of these
variations on health outcomes, genetic testing for BRCA
gene variants presents a challenge in terms of clinical in-
terpretation and therapeutic guidance (26). The absence of
widely accepted guidelines for the management of BRCA
VUS highlights the difficulty of making informed clinical
decisions in the context of these findings (27). It is recom-
mended that individuals with a BRCA VUS be treated in
a manner similar to those with benign variations, as the
majority of VUS do not significantly elevate the risk of
cancer (28).

In order to gain a full understanding of the significance
of these variations, it is essential to undertake a detailed
analysis of the genetic test results and to conduct further
genetic research. The existence of variants of uncertain
clinical significance (VUS) in BRCA genes introduc-
es complexity to the process of genetic counselling and
testing (29). The findings of recent research indicate that
BRCA VUS may give rise to a number of issues for both
patients and healthcare professionals, particularly in re-
lation to cancer-related anxiety, risk perception and the
process of making surgical decisions (30). Moreover, the
presence of VUS may influence the assessment of cancer
risk management strategies, underscoring the importance

h2s2

of effective communication and a comprehensive under-
standing of these findings in clinical practice (31).

The complexity of BRCA VUS necessitates further in-
vestigation to enhance the precision of clinical decisions
based on genetic test results and to develop more accurate
guidelines for the management of these variants (27). The
assessment of discrepancies in surgical decision-making
and cancer anxiety between patients with BRCA negative
results and those with VUS provides insight into the im-
portance of clarifying these uncertainties in clinical prac-
tice, as well as the impact of VUS on patient management.
The observation illustrates the genetic diversity and exten-
sive distribution of variants within the population, indicat-
ing that certain benign variations are frequently present in
both heterozygous and homozygous states. This suggests
that these mutations are relatively common within the ge-
netic population. These findings elucidate the manner in
which genetic variants and architectural characteristics
diverge among different populations.

CONCLUSION

The findings of this study reinforce the importance of
BRCA gene mutation analysis and genetic testing in the
management of inherited conditions such as breast cancer.
Furthermore, the data provided offers useful insights for
genetic counselling, while also emphasising the intricate
and dynamic nature of genetic science.
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Multipl Skleroz Tanili Hastalarda Kanser
Birlikteligi ve Hastalik Seyirleri Uzerine Etkisi

Cancer Comorbidity in Patients with Multiple
Sclerosis and Its Effect on Disease Course

oz

Amac

Multipl skleroz (MS) santral sinir sisteminin en yaygin inflamatuar demiyelinizan
hastalig1 olup takip ve tedavi siirecinde risk yonetimini iyi yapmak énemlidir. Mul-
tipl sklerozlu hastalarda en 6nemli komorbiditelerden biri olan kanser gelisim riski
ile iliskili literatiirde geligkili sonuglar mevcuttur. Bu ¢aligmada klinigimizde takip
edilen MS hastalarinda kanser sikliginin belirlenmesi ve bu hastalarda hastalik seyri-
nin degerlendirilmesi amaglanmustir.

Gere¢ ve Yontemler

Ege Universitesi MS polikliniginden diizenli takipleri ve giincel verileri olan 1280
hastanin elektronik hasta kayitlari retrospektif incelendi. Hastalarin demografik bilgil-
eri, komorbiditeleri, aile dykiisii, engellilik diizeyi, kullandig1 hastalik modifiye edici
tedavileri, kanser varligi, kanser tipi, MS tanist ile kronolojik sirasi gibi veriler hastalar
ile goristilerek teyit edildi.

Bulgular

On yedi hastada kanser varlig1 saptanmig olup siklik %1,33 olarak hesaplandi. On yedi
hastanin Gigii sekonder progresif fenotipte iken 14’ relapsing remitting multipl skleroz-
du. MS ve kanser birlikteligi olan hastalarimizdaki en sik goriilen tip meme kanseriydi.
Hastalik modifiye edici tedavilerin kanser gelisimi ile iligkisine bakildiginda 6ne ¢ikan
bir ajan saptanmadi. Kanser geligen hastalarimizin MS seyrine baktigimizda hepsinin
inaktif, meme kanseri nedeniyle 6len bir hastamiz diginda digerlerinin kanser agisin-
dan da remisyonda oldugu goriilmiistiir.

Sonuc¢

Multipl skleroz hastalarinda kanser gelisimi sik goriilmemesine ve hastalik seyri-
ni olumsuz etkiledigi gosterilmemis olmasina karsin takip ve tedavide kanser riski
degerlendirilmeli, yas ve cinsiyete gore sik goriilen kanserler agisindan rutin taramalar
atlanmamalidir.

Anahtar Kelimeler
Multipl skleroz, Kanser, Komorbidite
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ABSTRACT

Objective

Multiple sclerosis (MS) is the most common inflammato-
ry demyelinating disease of the central nervous system and
it is important to do risk management well during the fol-
low-up and treatment process. There are conflicting results
in the literature regarding cancer development, which is one
of the important comorbidities in MS. This study aimed to
determine the frequency of cancer in our patients with MS
and to evaluate the course of the disease in these patients.

Material and Methods

Electronic patient records of 1280 patients with MS regu-
lar follow-up and up-to-date data from Ege University MS
outpatient clinic were retrospectively reviewed. Data such
as demographic information, comorbidities, family history,
disability level, disease-modifying treatments , presence of
cancer, type of cancer, MS, and cancer diagnosis dates were
verified by interviewing the patients.

Results

Seventeen patients with MS were found to have cancer,
and the cancer frequency was calculated as 1.33%. Three
of the seventeen patients had secondary progressive phe-
notype, while 14 had relapsing remitting multiple sclerosis.
The most common type of cancer in our patients with MS
was breast cancer. There was no association between cancer
development and any disease-modifying treatments. When
we evaluated the course of MS in our patients who devel-
oped cancer, we found that all were inactive, and except for
one patient who died due to breast cancer, the others were
in remission in terms of cancer.

Conclusion

Although cancer development is not common in patients
with MS and its negative effect on the course of the discase
has not been demonstrated, cancer risk should be evaluat-
ed during follow-up and treatment and routine screenings
should be performed for common cancers according to age
and gender.

Key Words

Multiple sclerosis, Cancer, Comorbities
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GIRIS

Multiple skleroz (MS) santral sinir sisteminin en yaygin in-
flamatuvar, demiyelinizan hastaligidir. MS’in etiyolojisi net
bilinmemesine karsin patogenezin otoreaktif lenfositlerin
bas rolii oynadigi immiin aracili bir siiregle basladigi kabul
edilmektedir (1). Bunu takiben ortaya ¢ikan mikroglial ak-
tivasyon ve kronik norodejenerasyon, klinik bulgulara ned-
en olan patolojik mekanizmalarin temelini olusgturmaktadir
(2). Genel popiilasyonla karsilastirildiginda MS’te yas ve
cinsiyete gore mortalite artmustir (3, 4). Yapilan ¢aligma-
lar bu artisin 2,5-3,5 kat oldugunu gostermektedir (5-7).
Norveg’te yapilan bir ¢alismada MS’lilerin yagam siiresi-
nin genel popiilasyona gore sekiz yil daha kisa oldugu
bildirilmistir (8). MS’lilerde artmis mortalitenin yiiksek
dizabilite ve artan yas ile iligkili oldugu ve cinsiyete gore
farklilik gostermedigi ortaya konmustur (9). Giincel teda-
vilerle MS fatal olmayan bir hastalik olarak kabul edilse de
farklt toplumlarda yapilan ¢aligmalarda hastalikla iligkili
sekonder komplikasyonlarin en sik dlim nedeni oldugu
bildirilmistir (3). Kardiyovaskiiler hastaliklar, solunum yet-
mezligi, enfeksiyonlar ve kanser MS hastalarinda en yaygin
6liim nedenleridir (10). MS hastalarinda kanser gelisme ris-
ki ile ilgili yapilan ¢aligmalarda geligkili sonuglar mevcut-
tur. Bunun en 6nemli nedeni hasta 6rneklemleri ve calisma
dizaynlarindaki farkliliklardir. Avrupa iilkelerinde yapilan
bazi kohort ¢alismalart kanser riskinin artmis oldugunu
bildirse de bircok ¢alisma diisiik riski gostermektedir (11-
14). Bes makalenin degerlendirildigi sistematik bir derleme
ve meta-analizde MS hastalarinda kanser gelisme rolatif ris-
ki 0,79 olarak hesaplanmis olup, saglikli popiilasyona gore
%21 daha diisiik bir riskten soz edilmektedir (15). Kana-
da’dan, 7000’e yakin MS hastasinin normal popiilasyonla
karsilastirtldigi bir ¢alismada bu oran 0,86 olarak bildir-
ilmis olup risk diigiikliigiiniin cinsiyet ve MS tipine gore
farklilik gostermedigi bildirilmistir (16). Isveg’te, 2015
yilinda yayinlanan 19.364 MS hastasinin degerlendirildigi
bir ¢alismada MS ve kanser birlikteligi olanlarin genel
popiilasyona gore daha diisitk mortaliteye sahip oldugu or-
taya konmustur (17). Literatiirde goriilen celigkili sonuglar
gdz Oniine alnarak bu calisma ile Ege Universitesi Tip
Fakiiltesi MS Polikliniginde izlenen hastalarda énemli bir
komorbidite olan kanser goriilme sikligi, kanser tanist alan
hastalarin demografik ve klinik seyirlerinin yani sira kul-
landiklar1 immiinmodiilatuar tedaviler ve bu tedaviler ile
kanser tanisinin zamansal iliskisini arastirmay1 amagladik.

GEREC ve YONTEMLER

Cahismamizda, Ege Universitesi Tip Fakiiltesi 2000-2021
yillart arasinda MS polikliniginde kayith, diizenli takip ve
giincel verileri olan 1280 hasta ¢alismaya dahil edildi. On
yedi hastada MS ve kanser birlikteligi oldugu saptandi. Bu
17 hastanin yas, cinsiyet, komorbiditeler, kanser agisindan
aile Oykiisii, sigara kullanimi, MS tipi, MS tan tarihi, en-
gellilik durumu (Expanded disability status scale-EDSS),
kanser tipi, kanser tani tarihi, kansere yonelik aldigi teda-
vi gibi verileri kaydedildi. Ayrica bu hastalarin MS teda-
visinde kullanilan immiinmodiilatuvar ya da immiinsiipre-
sif tedavileri ve bu ilaglarin kanser ortaya ¢ikmast ile iligkisi



arastirildi. Hastalarin kanser ile ilgili verileri mevcut elek-
tronik hasta kayitlarindan (patoloji raporlari, kanser tanisiy-
la operasyon notlari, tedavi bilgilerinde kemoterapi rejimi
olmasi, ICD kodlar1) ve yapilan gériismelerle (hastanin bag-
ka bir merkezde kanser tanisiyla takibinin saptanmasi) tara-
narak teyit edildi. Istatistiksel analiz SPSS 25 kullamlarak
yapildi.

Bu arastirma, ilgili tiim ulusal diizenlemelere kurumsal
politikalara ve Helsinki Bildirgesi’nin ilkelerine uygundur
ve Ege Universitesi Tip Fakiiltesi Etik Kurulu tarafindan
onaylanmistir (Onay numarasi: 2020-12.1T/49).

BULGULAR ve TARTISMA

Universitemiz MS polikliniginde diizenli takibi olan 1280
hastanin 17’sinde kanser tanisi eslik ettigi tespit edildi.
Kanser sikligi %1,33 olarak hesaplandi. On {i¢ ¢alismanin
dahil edildigi sistematik bir derlemede MS popiilasyonun-
daki tahmini kanser prevelansinin %2,23 (%95 CI: 1,18-
3,29) oldugu bildirilmistir (18). Calismamizda MS ve kans-
er birlikteligi olan 17 hastadan biri erkek digerleri kadin
olup yas ortalamasi 52,9-10,47 (min.24-maks.73) olarak
hesaplandi (Tablo I).

MS tanisi aldiklart yas ortalamasi 41,6-10,47 (min.25-
maks.64), kanser tanisi aldiklari ortalama yas ise 46,7-12,22
(min.28- maks.69) idi. On yedi hastanin 3’iniin kanser
tanis1t MS tanisindan 6nce idi. MS sonrasi kanser tanisi alan

Tablo I. MS ve Kanser Birlikteligi Olan Olgular

Karaman B. ve ark. PNGHELRDRIPEREI0)

hastalarin, kanser tanis1 aldiklarinda ortalama MS hastalik
stiresi 110,4 ay (min.8- maks. 304) olarak hesaplandi. Bu
hastalarin kanser tanis1 sirasindaki median EDSS’si 1,5
(min.0-maks.5) idi. On yedi hastanin ii¢ii sekonder progre-
sif MS iken 14’0 relapsing remitting MS tanist ile izlen-
mekteydi ve kanser tanisi 6ncesine ait ortalama atak sayisi
2,8-1,63 (min.1-maks.7) olarak hesaplandi.

MS hastalarinda kanser riski kanser tiplerine goére de
farklilik gostermektedir. MS’lilerle birlikte ebeveynleri-
nin de degerlendirildigi bir ¢alismada beyin tiimorleri ve
tiriner organ kanser riskinin MS’lilerde arttigr, MS’lile-
rin anne-babalarinda ise kanser riskinin genel popiilasyon
ile benzer oldugu gosterilmistir (13). Bunu destekleyen
basgka bir ¢alismada menenjiomlar basta olmak {izere be-
yin tiimorleri ve driner sistem maligniteleri MS hastalart
icinde daha sik goriilen kanser tipleri iken pankreatik,
over, prostat ve testikiiler kanserin beklenenden az orta-
ya ¢iktig1 belirtilmistir (18). MS’te daha 6nce bahsedilen
artmis santral sinir sistemi tomiirii sikligt MS patogenez-
indeki inflamasyonla aciklanabilecegi gibi bu hastalarin
diizenli kraniyal goriintilleme ile degerlendirilmeleriyle de
iliskili olabilecegini diisiindiirmektedir. Isve¢’te yapilan
bir ¢alismada MS hastalarindaki kanser tipi siklig1 ince-
lendiginde, solunumsal kanser gelisimindeki risk artigini,
bobrek ve gastrointestinal sistem malignitelerinin izledigi
bildirilmistir (17).

Olgu | Yas Cinsiyet | MS Kanser Tipi MS-Kanser MS Seyri Kanser

No tipi Kronolojisi Seyri

1 K REMS | Tiroid MS sonrasi [naktif Remisyon
34 kanser

2 K SPMS | Endometrium MS sonrasi naktif Remisyon
73 kanser

3 K REMS | Meme MS sonrasi [naktif Remisyon
49 kanser

4 K RRMS | Malign melanom MS sonrasi Inaktif Remisyon
53 kanser

5 K REMS | Meme MS sonrasi Inaktif Remisyon
56 kanser

6 K SPMS | Non-Hodgkin MS sonrasi Inaktif Remisyon
62 lenfoma kanser

7 K SPMS | Meme MS sonrasi Inaktif exitus
65 kanser

8 K RRMS | Meme MS sonrasi naktif Remisyon
43 kanser

9 K RRMS | Beyin sap glial MS sonrasi Inaktif Remisyon
50 timor kanser

10 K REMS | Kolon MS sonrasi Inaktif Remisyon
71 kanser

11 K RRMS | Meme MS sonrasi Inaktif Remisyon
41 kanser

12 K REMS | Non-Hedgkin MS sonrasi Inaktif Remisyon
52 lenfoma kanser

13 K RRMS | Tiroid MS sonrasi Inaktif Remisyon
52 kanser

14 K RRMS | Nazofarinks MS &ncesi Inaktif Remisyon
46 kanser

15 K RRMS | Endometrium MS Oncesi Inaktif Remisyon
53 kanser

16 K RRMS | Endometrium MS oncesi Inaktif Remisyon
43 kanser

17 E RRMS | Tiroid MS sonrasi Inaktif Remisyon
57 kanser

RRMS: Relapsing remitting multipl skleroz, SPMS: Sekonder progresif multipl skleroz
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Bizim hastalarimizdaki kanser tiplerine bakildiginda 17
hastadan {igliniin (ikisi nazofarinks, biri endometrium
kanseri) kanser tanis1 MS tanisindan daha onceye ait iken
14’{iniinki (bes meme, i¢ tiroid, iki lenfoma, bir endome-
trium, bir malign melanom, bir kolon, bir beyin sap1 glial
tiimorii) MS tanist sonrasindadir. Kadilari daha fazla tutma
egiliminde olan MS’te bizim hastalarimizda da oldugu gibi
genel popiilasyonda da kadinlarda en sik goriilen kanser tipi
olan meme kanseri siklig1 birgok ¢alismaya konu olmus-
tur (12, 19, 20). MS’li kadinlarda pre ve post menopozal
meme kanseri riskini arastiran bir ¢alismada premenopozal
donemdeki meme kanseri ile MS’in iliskisi yokken post-
menopozal donemde MS’li kadinlarda MS olmayan kadin-
lara gére meme kanseri riski %13 daha fazla saptanmistir.
Istatistiksel olarak anlamli bulunan bu sonucun bir hastalik
icin tibbi takipte olmanin ikinci bir hastalik tanisi alma ris-
kini arttirmasi-surveyans yanliligi- ile iliskili olabilecegi
belirtilmistir (19). Yedi bin dort yiiz on sekiz MS hastasinin
degerlendirildigi bir ¢calismada en sik kanser tipinin meme
kanseri oldugu ve yalnizca immunsupresif kullanan MS
hastalarinda meme kanseri riskinin arttig1 ortaya konmus-
tur (20). Hollanda’da yapilmis, 2022°de yayinlanan, 1700°e
yakin MS hastasinin kanser riski acisindan yaklasik 6700
MS olmayan birey ile karsilastirildigr bir kohort ¢alismada
ise herhangi bir kanser tanisi alma riskinde ilimlt artig yani
sira MS’liler de meme kanseri insidansinim MS’li olmayan-
lardan fazla olmadigi gosterilmistir. Kohortlar arasindaki
celiskili sonuglarin tilkelerin meme kanseri tarama program-
larmim farkliligindan kaynaklanabilecegi belirtilmistir (12).

MS tedavisinde kullanilan hastalik modifiye edici tedavil-
erin klinik ¢alismalarin ¢ogunda normal popiilasyona gore
artmis bir kanser riski olmadig1 belirtilse de uzun dénem
giivenlik takiplerinde takip edilmesi gereken risklerden biri
de kanser gelisimidir. Calismamizda MS tanisi sonrasi kans-
er tanist alan 14 hastadan 13’iniin (ligli glatiramer asetat,
licii interferon beta-1a, ikisi interferon beta-1b, biri terflun-
amid, biri dimetil fumarat, biri fingolimod, biri azatiopiirin)
kanser tanist aldiklarinda MS nedeniyle immunmodulatu-
ar/immunsupresif tedavi altinda olduklart goriildi. MS ve
kanser birlikteligi olan hastalarimizda kanser tanisi sirasin-
da kullanilan MS spesifik tedavilerde 6ne ¢ikan bir hastalik
modifiye edici ajan bulunmamaktaydi.

MS ve kanser birlikteligi olan hastalarin giincel klinik du-
rumlari degerlendirildiginde 17 hastadan meme kanseri
birlikteligi olan bir hastamizin 6ldiigi, altisinin (biri geb-
elik plani, ikisi malignite, ti¢ii hastalik inaktivasyonu -ileri
yas- uzun donem ataksizlik nedeniyle) tedavisiz izlemde
oldugu goriildi. Kalan 10 hastadan dordi glatiramer ase-
tat, ikisi teriflunamid, ikisi dimetil fumarat, biri fingolimod
ve biri de interferon beta 1-a kullanmaktadir. Hastalarin
timii kanser agisindan remisyonda olup MS agisindan
inaktif olarak takiplerini siirdiirmektedir. Calismamizin
bazi kisitliliklart mevcuttur. Calisma retrospektif yapilmis
olup hasta veri kayitlarina dayanmaktadir, hastalar kanser
acisindan herhangi bir taramaya alimmamuistir. Bu nedenle
hastalarimizda saptadigimiz kanser siklig1 gergegin altinda
bulunmus olabilir.

f2ss

SONUC

MS’te kanser riskini arastiran birgok ¢alisma genel
popiilasyondan diisiik bir riski isaret etse de aksini bildiren
caligmalar da mevcuttur. Bizim calismamizda MS hasta-
larimiz i¢inde kanser orani %1,33 olup literatiirdeki bir¢ok
caligmadaki benzer oranlar igerisindedir. Kanser gelisen
hastalarimizin MS seyrine baktigimizda hepsinin inaktif,
meme kanseri nedeniyle bir hastamiz disinda digerlerinin
kanser acisindan da remisyonda oldugu goriilmiistiir. MS
ve kanser birlikteligi olan hastalarimizda 6ne ¢ikan bir
hastalik modifiye edici ajan olmamakla birlikte MS teda-
visinde kullanilan immunsupresan ve immunmodulatuar
tedavilerin kanser riski olusturabilecegi goz oniinde tutul-
malidir. Tedavi se¢iminde hastanin kanser riski agisindan da
tiim &zellikleri degerlendirilmeli ve riski yiliksek olanlarda
gerekli taramalar bastan yapilmalidir. Tedavi altinda olan
hastalarda da yas ve cinsiyete 0zgii sik goriilen kanserler
acisindan taramalarin belli araliklarla rutin takiplere girme-
si gerektigi unutulmamalidir.
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ile Yiiriime Kapasitesi Arasindaki Iliski

ABSTRACT

Objective
The aim of the study was to determine the relationship between hip muscle strength
and core muscle endurance with walking capacity in patients with multiple sclerosis.

Material and Methods

Fifty multiple sclerosis patients (15 female, 35 male) with a mean age of 40.34 +
9.51 years were included in this study. Hip muscle strength was measured by hand-
held dynamometer. Trunk flexion endurance test, sorenson test and lateral bridge test
were performed to assess core muscle endurance. Walking capacity was assessed by
Timed 25-Foot Walk, Timed-Up-and-Go, and 2-Minute-Walk tests. Regression and
correlation analysis were used to determine factors affecting gait.

Results

Participants with high hip muscle strength and core muscle endurance had signifi-
cantly better walking capacity test results (p< 0.05). Only, trunk flexion endurance
test did not show any significant correlation with any walking test (p>0.05). Regres-
sion analysis revealed that hip extension force, sorenson test and right lateral bridge
test accounted for 53% variability in Timed 25-Foot Walk test and 62% variability
in Timed-Up-and-Go test, and right lateral bridge and hip abduction force explained
60% variability in 2-Minute-Walk test.

Conclusion

Core muscle endurance affects walking capacity of multiple sclerosis patients. In-
clusion of exercises that will increase hip muscle strength and core muscle endur-
ance in rehabilitation program is important.

Key Words

Multiple sclerosis, Hip muscle strength, Core muscle endurance, Walking capacity
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Amacg

Caligmanin amaci, multipl skleroz hastalarinda kalca kas
kuvveti ve kor kas dayanikliligi ile yiirime kapasitesi
arasindaki iligkiyi belirlemektir.

Gerec ve Yontemler

Ortalama yaslart 40,34 + 9,51 yil olan 50 multipl sk-
leroz hastasi (15 kadin, 35 erkek) ¢aligmaya dahil edildi.
Kalga kas kuvveti el dinamometresi ile 6l¢iildii. Cekird-
ek kas dayanikliligi degerlendirilirken govde fleksiy-
on dayaniklilik testi, sorenson testi ve lateral koprii tes-
ti uygulandi. Yiriime kapasitesi, Zamanli 25 Metrelik
Yirlyiis, Zamanli Kalk-Yiirii ve 2 Dakikalik Yiiriime testi
ile degerlendirildi. Yiiriiytisii etkileyen faktorleri belirlem-
ek i¢in regresyon ve korelasyon analizi kullanildi.

Bulgular

Kalga kas kuvveti ve kor kas dayaniklilig1 yiiksek olan
katilimcilarin yiirime kapasitesi testi sonuglari anlamli
derecede daha iyi oldu (p< 0.05). Sadece govde fleksiy-
on dayaniklilik testi herhangi bir yiiriime testiyle anlaml
korelasyon gostermedi (p>0,05). Regresyon analizi, kal¢a
ekstansiyon kuvveti, sorenson testi ve sag yan koprii testi-
nin, Zamanli 25 Ayak Yiiriime testinde %53, Zamanlh Kalk
ve Yiiri testinde ve sag yan koprii testinde %62 degisken-
ligi agikladigint gosterdi ve kalga abdiiksiyon kuvveti 2
Dakikalik Yiiriiyiis testinde %60 degiskenligi agikladi.

Sonuc¢

Kor kas dayanikliligi multipl skleroz hastalarimin yiiriime
kapasitesini etkilemektedir. Kalca kas kuvveti ve kor kas
dayanikliligini artiracak egzersizlerin rehabilitasyon pro-
gramina dahil edilmesi 6nemlidir.

Anahtar Kelimeler
Multipl skleroz, Kalga kas kuvveti, Kor kas dayanikliligi,
Yiiriime kapasitesi

Gursoy Karaman N. and Belgen Kaygisiz B. PAVGRYERPIPERRIE))

INTRODUCTION

Multiple Sclerosis (MS) is an autoimmune, demyelinating
central nervous system disease with inflammatory attacks
associated with inflammation and neurodegeneration (1).
Axonal damage resulting from central nervous system de-
myelination causes progressive disability and disease (2,
3-5). Although symptoms of the disease are highly vari-
able, in general, it includes sensory, cognitive and motor
disorders (6, 7). Corticospinal tract demyelination and
loss of axons typically cause muscle weakness, lower ex-
tremity spasticity, coordination problems and commonly
fatigue (1, 6, 8-10). Decreased lower extremity function
and inability to walk create a major limitation which af-
fects quality of life negatively (11).

Muscle weakness leads to a decrease in the function of
the upper extremity as well as mobility and causes pos-
tural changes (8). This leads to abnormal stress on various
structures during ambulation and therefore patients de-
velop compensatory techniques to continue walking (8).
Very high percentage of people with MS report that their
main complaints are walking problems, 76% of them need
a walking aid and 52% need a bilateral walking aid in the
45-year period after the diagnosis of MS (3, 8, 12). While
many patients report impaired walking capacity, walking
speed progressively decreases as the disease progresses
(3,4,7-9, 11-13).

Gait is defined as a complicated event requiring the co-
ordination of many systems in the body (7). Therefore,
walking problems seen in MS are seen as a complex and
difficult to explain problem caused by a combination of
factors (3). In the literature, studies mostly focus on mus-
cle weakness and gait, distal part of lower extremity such
as upper leg and ankle, but limited studies have been con-
ducted on hip muscles, a proximal muscle group that cre-
ates stability for walking (6, 9, 14).

Today, postural stability of the trunk is called ‘core sta-
bility’ (5, 15-17). Core muscles that provide core stability
provide stabilization of the spine, pelvis and kinetic ring
during functional movements (15, 16). Core muscles show
various levels of activation during walking (13). Increased
activations of abdominal muscles were determined in
phases such as middle posture or heel stroke according
to electromyography results during gait in individuals
without disability (18). In a study, where individuals with
MS were compared with healthy individuals, MS patients
demonstrated decreased muscle strength and endurance
(5). Limited studies in the literature investigated core
muscle strength and endurance and their relationship with
walking capacity. In this study, we aimed to determine the
relationship between hip muscle strength and core muscle
endurance with walking capacity in patients with MS. We
hypothesized that patients with better hip muscle strength
and core muscle endurance have better walking capacity.
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MATERIAL and METHODS

This cross-sectional study took place at Nicosia State Hos-
pital Neurology Unit between January 2018 and May 2018.
A total of 69 ambulatory MS patients who were followed by
this unit during 2017-2018 were reached and a total of 62
cases accepted to participate and 50 cases were included in
the study according to inclusion/exclusion criteria. Inclusion
criteria were; diagnosis of MS according to McDonald's cri-
teria, being at age 18 or more, having no MS attack or any
surgical operation in the last one month, and level of disabil-
ity according to Expanded Disability Status Scale (EDSS)
to be between 0-6.0. Exclusion criteria were; the presence
of any perception problems that may affect the results of
the research, presence of orthopedic problems in the hip,
knee and ankle joints that may affect walking, presence of
a spasticity score of 2 or higher in the muscles around the
hip according to the Modified Ashworth Scale, having bot-
ulinum toxin injection in the last 6 months and pregnancy.
All participants were required to sign an informed consent
form which was approved by the Ethics Committee of the
European University of Lefke in accordance with the Hel-
sinki Declaration before being included in the study. (Eth-
ics Committee Approval Number: UEK/03/02/04/1617/06)
This study was prepared based on the master's thesis titled
“The Relationship Between Hip Muscle Strength and Core
Muscle Endurance with Walking Capacity and Falls In Pa-
tients with Multiple Sclerosis” which was done under the
consultancy of B. B. K., PT, PhD, Assoc Prof. and presented
and completed on August 8, 2017.

Hip Muscle Strength

The maximum isometric contraction force of both hips was
measured with a Hand-held dynamometer (Lafeyette Hand-
held Dynamometer, New York, USA) (19). To ensure that
the patient performed the test position correctly, a trial mea-
surement was performed with submaximal power before the
main test. Then 5 sec. isometric, maximum voluntary con-
traction performed. The measurement was repeated twice
and averaged. Ninety seconds rest intervals were allowed
between the maximum contractions.

Core Muscle Endurance

Static endurance of the core muscles was measured using
the Mc Gill Protocol, which was proven to be valid and reli-
able; Trunk Flexor Endurance, Sorenson test and Left/Right
Lateral Bridge Tests were performed (5, 18, 20, 21). During
the measurements, the patient's performance was recorded
in seconds using a stopwatch.

Walking Capacity

Three tests were used to assess walking capacity. During
walking tests, subjects were allowed to use a walking aid if
they needed.

Timed 25-Foot Walk Test (T25FW)

The Timed 25-Foot Walk Test basically evaluates walking
performance and speed. A distance of 25 steps was clearly
marked and the patient was asked to complete this distance
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as soon as possible and safely. The same task was repeated
immediately and the patient returned to the same distance.
The results obtained were averaged. The time taken to walk
was measured with a stopwatch and recorded in seconds (6,
9,11, 22).

Time Up-and-Go (TUG)

The Time Up-and-Go (TUG) is a validated and reliable test
that evaluates gait performance (25). The patient was asked
to stand up from his chair, walk for three meters, then turn
back, walk back to chair and sit again. The time spent was
measured in stopwatch and recorded in seconds (6, 22, 23).

2-Minute Walk Test

The 2-Minute Walk Test is a valid and reliable test (27, 28).
The distance was marked at 30 meters and the distance the
patient walks within 2 minutes is measured with a tape mea-
sure in cm. Time tracking was performed with a stopwatch.
The patient was informed that if he/she got tired during
walking, he/she could rest and continue walking, and the
time was not stopped during rest (6, 11, 24, 25).

Statistical Analysis

Statistical analyses were performed by Statistical Package
for the Social Sciences (Version 21). Demographic and clin-
ical characteristics were determined by descriptive statistics.
The relationships between continuous variables were inves-
tigated by Pearson Correlation analysis. In the regression
analysis, the variables to be entered into the model were de-
termined by backward selection. G¥Power software 3.1.9.2
was used to set the sample size. Previous study done by
Broekmans T. et al. (2013) guided us to decide the effect
size and for a 0.5 effect size with 0.95 power, a total of 50
participants needed (6). The significance value was deter-
mined as p <0.05.

RESULTS

Of the 50 participants in the study, the mean age was 40.34
+9.51 years, mean height was 166.32 £ 9.61 cm, mean body
weight was 69.52 + 15.34 kg and mean score of Expanded
Disability Status Scale was 2.018. The median disease dura-
tion was 96 months. 70% of the participants were female (35
persons) and 30% (15 persons) were male. In terms of work-
ing status, it was found that 68% (34 people) were working,
22% (11 people) were not working, and 10% (5 people) were
retired. Fifty-two percent (26 people) of the subjects in the
study stated that the left side was affected by the disease and
48% (24 people) stated that the right side was affected. Nine-
ty percent (45 people) of the subjects in the study do not need
any walking aids, and 10% use single walking aids. While
82% (41 people) of MS patients do not receive physical ther-
apy and rehabilitation programs, 18% (9 people) do home
exercise programs. It was seen that 32% (16 people) of the
patients had a history of falling in the last month. However,
68% (34 people) of participants did not have a history of fall-
ing in the last month. Demographics and clinical characteris-
tics of participants are given in Table 1.



Table I. Demographic and Clinical Characteristics of Participants (n = 50)

Variables Number (n) Percentage (%)
Gender

Female 15 15,00

Male 35 70,00
‘Working Status

Working 34 68,00

Not working 11 22,00

Retired 5 10,00
Affected Lower Limb

Right 24 48,00

Left 26 52,00
‘Walking Aid

Not user 45 90,00

User (single walking aid) 5 10,00
Rehabilitation Attendance

Not attending 41 82,00

Supervised Home Programme 9 18,00
History of Falling (last month)

Yes 11 22,00

No 39 78,00

Results of the Relationship Between Hip Mus-
cle Strength and Walking Capacity

A significant, weak, and inverse relationship was found
between T25FW and hip flexion, extension, adduction,
abduction, external rotation, and internal rotation strength
(p <0.05). As the average muscle strength of the hips in-
creases, the time required to complete the 25-foot walk
decreases (Table II). Similarly, a significant, weak correla-
tion was found between hip flexion, extension, adduction,
abduction, external rotation and internal rotation forces
with TUG (p <0.05). As the average muscle strength of
the hips increases, the TUG score decreases (Table II).

Table II. Relationship Between Average Hip Muscle Strength and Walk-
ing Capacity

Variables T25FW TUG 2-Minute Walk

r -0,38 -0,36 0,68
Flexion Strength

p 0,007* 0,01* 0,0001*

r -0,45 -0,44 0,66
Extension Strength

p 0,001* 0,01* 0,0001*

r -0,51 -0,49 0,75
Abduction Strength

p 0,0001* 0,0001* 0,0001*

r -043 -0,41 0,64
Adduction Strength

p 0,002*% 0,003* 0,0001*

r -0,45 -0,42 0,64
Int. Rot. Strength

p 0,001% 0,001* 0,0001*

r -0,38 -0,30 0,64
Ext. Rot. Strength

p 0,006* 0,01* 0,0001*

*p<0,05 Int. Rot. Internal Rotation, Ext. Rot. External Rotation

Gursoy Karaman N. and Belgen Kaygisiz B. PAVGRYERPIPERRIE))

2-Minute Walk test showed a significant and moderate re-
lationship between hip flexion, extension, adduction, ab-
duction, external, rotation and internal rotation strength (p
<0.05). As the mean muscle strength of the hip increases,
the distance covered by the 2-Minute Walk increases (Ta-
ble II).

Results of Relationship Between Core Muscle
Endurance and Walking Capacity

There was an inverse, significant and weak correlation
between the T25FW and sorenson, lateral bridge test re-
sults-left and right (p <0.05). There was no significant re-
lationship between T25FW and trunk flexion endurance
test (p> 0.05) (Table III).

Table III. Relationship Between Core Muscle Endurance and Walking

Capacity
Tests T25FW TUG 2-Min Walk Test
r -0,31 -0,29 0,50
Sorenson
p 0,03* 0,04* 0,0001*
r -0,23 -0,20 0,38
Trunk Flexion
p 0,10 0,15 0,07
r -032 -0,32 0,58
Right Lateral Bridge
p 0,02* 0,02* 0,0001*
r -032 -0,31 0,60
Left Lateral Bridge
p 0,02% 0,03* 0,0001*
*p<0,05

There was an inverse, significant and weak correlation
between TUG and sorenson, right and left lateral bridge
test results (p <0.05). There was no significant relationship
between TUG and trunk flexion endurance test (p> 0.05)
(Table III).

There was a similar, significant and weak correlation
between the 2-Minute Walk test and sorenson results (p
<0.05). There was a significant, strong and significant
relationship between the 2-Minute Walk test and lateral
bridge right and left tests (p <0.05). No significant rela-
tionship was detected between the 2-Minute Walk test and
trunk flexion endurance test (p> 0.05) (Table III).

Factors Determining Walking Capacity

The results of the multiple regression analysis to deter-
mine the factors affecting walking capacity were deter-
mined by backward selection. Accordingly, the model
established for all 3 walking capacity tests were signif-
icant. The model can explain 53% of the total variance
in T25FW. Extension muscle strength, lateral bridge right
and sorenson static endurance were found to be inversely
correlated with walking capacity measured by T25FW (p
<0.05). The model can explain 62% of the total variance in
TUG. Hip extension muscle strength, lateral right bridge
and sorenson core endurance test showed an inverse and
significant relationship with walking capacity measured
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by TUG (p <0.05). The model can also explain 60% of the
total variance in the 2-Minute Walk Test. Hip abduction
force and right lateral bridge static endurance test showed
a significant relationship with walking capacity measured
by 2-Minute Walk test (p <0.05) (Table IV).

Table IV. Timed 25-Foot Walk, Time Up-and-Go and 2-Minute Walk
Test Regression Equation

Right
Timed 25-Foot Walk  Constant Extension Sorenson Lateral
Bridge

Std. Coefficients 2,37 -0,38 -0,31 -0,25
t 19,55 -3,43 -2,44 -2,08
P 0,0001*  0,001* 0,02* 0,04*
F= 19,55 (p=0,0001) R?=0,53

Right Lateral
Timed-Up-and-Go Constant Extention Sorenson .

Bridge
Std. Coefficients 2,82 -0,44 -0,25 -0,33
t 23,69 -4,39 -2,16 -3,01
p 0,0001* 0,0001* 0,04* 0,004*
F=27,90 (p=0,0001) R2=0,62
2-Min -Walk Test Constant Abduction  Right Lateral Bridge
Std. Coefficients 3,96 0,61 0,27
t 18,79 5,79 2,52
P 0,0001* 0,0001* 0,02*
F= 37,50 (p=0,0001) R>=0,60

*p<0,05

‘Walking’ is a complex event that requires coordination of
many systems in the body and walking problems in MS
patients are seen as complex and difficult to explain due to
the combination of a number of factors. Muscle strength
losses are among the leading factors that cause walking
problems in this population. As muscle weakness causes
decreased walking capacity, it is important to determine
how much different muscle groups affect this function.
Our study population included 50 ambulatory MS patients
and the relationship between hip muscle strength and core
muscle endurance with walking capacity was demonstrat-
ed.

Muscle strength measurements taken from the right and
left hips were classified as weak and strong muscles and
their relationship with walking was demonstrated. The
findings of the study done by Broekmans et al. (2013),
are similar in nature with our study, and we can conclude
that the weak hip muscle and the strong hip muscle affect
walking at the same rate (6). For this reason, weak and
strong muscle strength averages were taken and the anal-
ysis was continued.

The relationship between mean hip muscle strength of all
MS patients and walking tests was demonstrated. Accord-
ing to the obtained results, it can be stated that as walking
is an activity that requires postural control, as the muscle
strength of the hip increases proximal stabilization, fa-
tigue during walking decreases and endurance increases.
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Previous studies have demonstrated the importance of hip
muscle strength in postural control (26, 27).

Zackowski et al. (2014) evaluated the amount of time-de-
pendent change in motor and sensory measurements in
individuals with MS and its relationship with walking
speed and found that weak hip flexion was most affect-
ed by walking speed (28). In a study done by Fritz et al.
the relationship between posturography and gait measure-
ments in individuals with MS, bilateral flexion and exten-
sion forces of the hip was measured and confirmed the
previous study, yielding results showing poor hip flexion
with low walking speed (12). Fritz et al. reveals the ef-
fect of hip extension force on walking speed (14). In both
studies, the abduction, adduction and rotation forces of the
hip were not examined. In our study, as in the previous
studies, hip flexion, extension, as well as hip abduction,
adduction, internal and external rotation muscle strength,
which have not been evaluated before, have been found to
be significantly related to walking capacity. Hip abduction
strength, which has not been evaluated before, is signifi-
cantly related to the 2-Minute Walk test, which assesses
walking capacity and requires physical endurance. Kim et
al. (2016) evaluated the role of gluteus medius on pelvic
and knee stabilization in one-foot posture phase and men-
tioned the importance of gluteus medius muscle in pelvic
stability by preventing pelvic fall (26). The results ob-
tained in our study suggest that pelvic oscillations during
walking may increase if abduction strength decreases and
this may cause muscular fatigue.

In the literature, although the relationship between mus-
cle strength and gait has been frequently examined with
various muscle parameters, limited studies evaluated the
relationship between walking and core muscle endurance,
which is the basis for trunk stabilization. Postural control
and spinal stabilization against gravity, which are among
the core functions of the core muscles, is provided by co-
activation of the axial flexor and extensor muscles (29).
Yoosefinejad et al. (2015), measured core muscle strength
and endurance, static endurance tests, trunk flexion en-
durance, sorenson test and lateral bridge endurance tests,
body muscle strength by handheld dynamometer, and all
these parameters have shown that the results are weaker
in patients with MS than healthy individuals (5). The core
muscles are individually activated and work in synergy
rather than creating a force to form a complex control and
movement pattern (27). This study aimed to determine the
relationship between walking and endurance, and not to
measure strength. A recent study by Ozkul et al revealed
that decreases in both lower extremity strength and core
muscle endurance are associated with lower functional
performance in patients with MS, however, they only as-
sessed lower extremity with sit to stand test which is a
general strength test for lower extremities (30).

The relationship between core muscle static endurance
tests - sorenson, right and left lateral bridge tests and



walking capacity tests were also demonstrated. Ketelhut
et al. (2015) evaluated core muscle activity during walk-
ing in individuals with MS and it was shown that the trunk
lateral flexor group muscle activity on the strong side was
higher (13). In this study, it was emphasized that indi-
viduals with MS exhibited compensatory mechanisms to
maintain their balance and postures and that these strate-
gies could lead to increased muscle energy requirement
and muscular fatigue (13). Findings obtained from our
study are consistent with the findings of Ketelhut et al.
(2015) that decreased endurance in the lateral trunk mus-
cles and the trunk extensor muscles against gravity may
cause muscular fatigue and affect walking speed and en-
durance (13).

In the determination of the factors determining the walk-
ing speed, it was seen that the changes in T25FW and TUG
test results could be explained by hip extension strength,
sorenson and lateral right bridge values at the rate of 53%
and 62%, respectively. Fritz et al. (2015) in the study of
the effects of dynamic balance on walking performance in
individuals with MS, it was found that 70% of the walking
speed was determined by hip extension force, eyes open,
feet closed balance and anteroposterior direction oscilla-
tion (14). In our study, hip extension strength was deter-
mined as a factor affecting the walking speed in support
of the above-mentioned study. However, in the literature,
sorenson and lateral right bridge test, which evaluated the
extension endurance of the trunk, have not been previous-
ly examined in relation to gait in individuals with MS. The
results suggest that muscular fatigue may occur prema-
turely and decrease walking speed in patients with MS in
case of weakening of hip extensor strength and back ex-
tensor muscle endurance, which are antigravity muscles.
However, as previously mentioned, the increase in activity
of the lateral core muscles during walking, especially on
the strong side, was also found to be effective in walking
speed.

Also, in our study, it was observed that the change in the
2-Minute Walk test was explained by 60% of the lateral
right bridge and hip abduction force. The findings show
the effect of hip abduction force on gait endurance and
the relationship of the lateral right bridge with both gait
velocity and endurance. Ketelhut et al. (2015) found that
the effectiveness of trunk lateral muscles during walking
was high in individuals with MS, and Kim et al. (2016)
demonstrated the importance of gluteus medius in pelvic
stabilization (13, 26). Our study has some limitations.
Our study has some limitations. We could look at the re-
lationship between parameters but we could not prove
that increased strength would increase walking capacity.
So we suggest prospective studies for patients with MS
where the effect of structured strengthening exercise pro-
gram for hip and core muscles on walking performance
can be shown.

Gursoy Karaman N. and Belgen Kaygisiz B. PAVGRYERPIPERRIE))

CONCLUSION

It is a known fact that decreased walking capacity is a ma-
jor limitation and decrease quality of life in individuals
with MS. As a result of the findings obtained in this study,
it is concluded that hip muscle strength and core muscle
endurance affect walking capacity. During physiotherapy
and rehabilitation of patients with MS, inclusion of ex-
ercises to improve hip muscle strength and core muscle
endurance in the early stages of the disease would enhance
walking capacity of patients. Keeping walking capacity
strong, especially in progressive type MS patients, will re-
duce or prevent future walking problems. In this context,
the most powerful aspect of our study is that our results
emphasize the importance of studying hip and core mus-
cle strength in the MS patient group. It will be a strong
support for the quality of life of MS patients if physiother-
apy and rehabilitation professionals working in this field
include these results in their clinical work environments.

Ethics Committee Approval

This research complies with all the relevant national regu-
lations, institutional policies and is in accordance with the
tenets of the Helsinki Declaration, and has been approved
by the Ethics Committee of the European University of
Lefke (approval number: UEK/03/02/04/1617/06).

Informed Consent

All the participants’ rights were protected and written in-
formed consents were obtained before the procedures ac-
cording to the Helsinki Declaration.

Author Contributions

Concept — N.G.K., B.B.K.; Design - N.G.K., B.B.K.; Su-
pervision - N.G.K., B.B.K.; Resources - N.G.K.; Materi-
als - N.G.K., B.B.K; Data Collection and/or Processing -
N.G.K. .; Analysis and/ or Interpretation - N.G.K., B.B.K.;
Literature Search - N.G.K., B.B.K.; Writing Manuscript
-N.GK,, B.B.K.; Critical Review - B.B.K.

Conflict of Interest
The authors have no conflict of interest to declare.

Financial Disclosure

The authors declared that this study has received no finan-
cial support.

295



m
S
<
B0
>
<
2
=
Q
=0
Q
aa
o
S
<
Z
=
<
g
s
<
N
>
]
2
5
3
]
D
a
=
=
e
(o]
S
(o]
o
=
o
=
<

296

10.

Sangelaji B, Kordi M, Banihashemi F, Nabavi
SM, Khodadadeh S, Dastoorpoor M. A combined
exercise model for improving muscle strength,
balance, walking distance, and motor agility in
multiple sclerosis patients: a randomized clinical
trial. Iranian journal of neurology 2016; 15(3):111.

Hempel S, Fu N, Estrada E, Chen A, Miake-Lye I,
Beroes J, Miles J, Shanman R, Shekelle P. Mod-
ifiable risk factors in the progression of multiple
sclerosis: A systematic review of the epidemiolo-
gy and treatment 2015.

Kalron A. Gait variability across the disability
spectrum in people with multiple sclerosis. Jour-
nal of the neurological sciences 2016; 361:1-6.

Kalron A, Achiron A. The relationship between
fear of falling to spatiotemporal gait parameters
measured by an instrumented treadmill in peo-
ple with multiple sclerosis. Gait & posture 2014;
39(2):739-44.

Yoosefinejad AK, Motealleh A, Khademi S, Hos-
seini SF. Lower endurance and strength of core

muscles in patients with multiple sclerosis. Inter-
national Journal of MS Care 2017; 19(2):100-4.

Broekmans T, Gijbels D, Eijnde BO, Alders G,
Lamers I, Roelants M, Feys P. The relationship
between upper leg muscle strength and walking
capacity in persons with multiple sclerosis. Multi-
ple Sclerosis Journal 2013; 19(1):112-9.

Socie MJ, Sosnoff JJ. Gait variability and mul-
tiple sclerosis. Multiple sclerosis international.
2013;2013.

Giiner S, Haghar1 S, Inanict F, Alsancak S, Aytekin
G. Knee muscle strength in multiple sclerosis:
relationship with gait characteristics. Journal of
physical therapy science 2015; 27(3):809-13.

Wagner JM, Kremer TR, Van Dillen LR, Naismith
RT. Plantarflexor weakness negatively impacts
walking in persons with multiple sclerosis more
than plantarflexor spasticity. Archives of physical
medicine and rehabilitation 2014; 95(7):1358-65.

Guerra E, Di Cagno A, Mancini P, Sperandii F,
Quaranta F, Ciminelli E, Fagnani F, Giombini A,
Pigozzi F. Physical fitness assessment in multiple
sclerosis patients: a controlled study. Research in
developmental disabilities 2014; 35(10):2527-33.

11.

12.

13.

14.

15.

16.

17.

19.

20.

Kjolhede T, Vissing K, Langeskov-Christensen
D, Stenager E, Petersen T, Dalgas U. Relationship
between muscle strength parameters and func-
tional capacity in persons with mild to moderate
degree multiple sclerosis. Multiple sclerosis and
related disorders 2015; 4(2):151-8.

Fritz NE, Newsome SD, Eloyan A, Marasigan
RER, Calabresi PA, Zackowski KM. Longitudi-
nal relationships among posturography and gait
measures in multiple sclerosis. Neurology 2015;
84(20):2048-56.

Ketelhut NB, Kindred JH, Manago MM. Core
muscle characteristics during walking of patients
with multiple sclerosis. Journal of rehabilitation
research and development 2015; 52(6):713.

Fritz NE, Marasigan RER, Calabresi PA, New-
some SD, Zackowski KM. The impact of dynam-
ic balance measures on walking performance in
multiple sclerosis. Neurorehabilitation and neural
repair 2015; 29(1):62-9.

Akuthota V, Ferreiro A, Moore T, Fredericson M.
Core stability exercise principles. Current sports
medicine reports 2008; 7(1):39-44.

Freeman J, Fox E, Gear M, Hough A. Pi-
lates-based core stability training in ambulant
individuals with multiple sclerosis: protocol for
a multi-centre randomised controlled trial. BMC
neurology 2012; 12(1):19.

Schilling JF, Murphy JC, Bonney JR, Thich JL.
Effect of core strength and endurance training on
performance in college students: a randomized
pilot study. Journal of bodywork and movement
therapies 2013; 17(3):278-90.

. White SG, McNair PJ. Abdominal and erector spi-

nae muscle activity during gait: the use of cluster
analysis to identify patterns of activity. Clinical
Biomechanics 2002; 17(3):177-84.

Thorborg K, Petersen J, Magnusson S, Holmich
P. Clinical assessment of hip strength using a
hand(held dynamometer is reliable. Scandina-
vian journal of medicine & science in sports 2010;
20(3):493-501.

Moreland J, Finch E, Stratford P, Balsor B, Gill
C. Interrater reliability of six tests of trunk muscle

function and endurance. Journal of Orthopaedic &
Sports Physical Therapy 1997; 26(4):200-8.



21.

22.

23.

24.

25.

Waldhelm A, Li L. Endurance tests are the most
reliable core stability related measurements. Jour-
nal of Sport and Health Science 2012; 1(2):121-8.

Bethoux F, Bennett S. Evaluating walking in pa-
tients with multiple sclerosis: which assessment
tools are useful in clinical practice? International
journal of MS care 2011; 13(1):4-14.

Nilsagard Y, Lundholm C, Gunnarsson LG, Den-
ison E. Clinical relevance using timed walk tests
and 'timed up and go' testing in persons with mul-
tiple sclerosis. Physiotherapy Research Interna-
tional 2007; 12(2):105-14.

Gijbels D, Eijnde B, Feys P. Comparison of the
2-and 6-minute walk test in multiple sclerosis.
Multiple Sclerosis Journal 2011; 17(10):1269-72.

Rossier P, Wade DT. Validity and reliability com-
parison of 4 mobility measures in patients pre-
senting with neurologic impairment. Archives
of physical medicine and rehabilitation 2001;
82(1):9-13.

26.

27.

28.

29.

30.

Kim D, Unger J, Lanovaz JL, Oates AR. The re-
lationship of anticipatory gluteus medius activity
to pelvic and knee stability in the transition to sin-
gle-leg stance. PM&R 2016; 8(2):138-44.

Scalzitti D.A., Harwood K.J., Maring J.R. Ruck-
ert EA, Costello E. Validation of the 2-minute
walk test and other functional measures in per-
sons with multiple sclerosis. International Journal
of MS care 2018; 20(4):158-63.

Zackowski KM, Wang JI, McGready J, Calabre-
si PA, Newsome SD. Quantitative sensory and
motor measures detect change over time and
correlate with walking speed in individuals with
multiple sclerosis. Multiple sclerosis and related
disorders 2015; 4(1):67-74.

Key J. “The core’: understanding it, and retraining
its dysfunction. Journal of bodywork and move-
ment therapies 2013; 17(4):541-59.

Ozkul C, Eldemir, K. Functional Performance,
Leg Muscle Strength, and Core Muscle Endur-
ance in Multiple Sclerosis Patients With Mild
Disability: A Cross-Sectional Study. Motor Con-
trol 2022; 26(4) 729-47.

297

[}
N
=
en
>
]
M
=
5]
=0
[}
m
el
=}
<
Z
=]
<
=)
<
-
<
M
e
o
12}
-
=
O
—~
(!
—
—
—
w
I
(=3
N
—
=
=
o
5
<




CASE
REPORT

Olgu Sunumu

Correspondence address
Yazisma adresi

Vural ARGIN

Erbaa State Hospital,
General Surgery Clinic,
Tokat, Tirkiye

vuralargin@outlook.com

Gelis tarihi / Received : April 27,2023
Kabul Tarihi / Accepted : December 20, 2024

Cite this article as

Bu makalede yapilacak atif

Argin V., Yazici A.

Transmesosigmoid Hernia Presenting

with Small Bowel Obstruction: Case Report
and Results of Literature Review

Akd Med J 2025;11(2): 298-303

D Vural ARGIN

Erbaa State Hospital,
General Surgery Clinic,
Tokat, Tirkiye

D Ahmet YAZICI

Akcaabat Hackali Baba State Hospital,
General Surgery Clinic,
Trabzon, Tirkiye

Transmesosigmoid Hernia Presenting
with Small Bowel Obstruction: Case
Report and Results of Literature Review

Ince Bagirsak Obstriiksiyonu ile
Basvuran Transmesosigmoid Hernisi:
Olgu Sunumu ve Literatiir Derleme

ABSTRACT

Internal hernias account for 1% to 6% of small bowel obstructions. The most com-
mon types of internal hernias include paraduodenal, transomental, transmesenteric,
retro-anastomotic, and foramen of Winslow hernias. Among these, transmesosig-
moid hernia, as seen in the presented case, causes small bowel obstruction in approx-
imately 6% of internal hernias. In transmesosigmoid hernias, there is a full-thickness
defect on both peritoneal surfaces of the mesocolon, and strangulation is common.
Diagnosis is typically made through physical examination and imaging modalities.
In this case, a transmesosigmoid hernia that presented to the clinic with symptoms
ofileus will be presented, and the relevant literature on the subject will be discussed.

Key Words

Transmesosigmoid hernia, Internal hernia, Small bowel obstruction

0z

Internal herniler, ince bagirsak tikanikliklarmin %]1 ila %6’sm1 olusturur. En yay-
gin internal herni tiirleri arasinda paraduodenal, transomental, transmezenterik, ret-
ro-anastomotik ve foramen Winslow hernileri bulunur. Transmezosigmoid herniler,
internal herniler arasinda yaklasik %6 oraninda ince bagirsak tikanikligina neden
olurlar. Transmezosigmoid hernilerde, mezokolonun her iki periton yiizeyinde tam
kat bir defekt bulunur ve strangiilasyon yaygindir. Tan1 genellikle fizik muayene ve
goriintiileme yontemleri ile konur. Bu olguda, ileus semptomlari ile klinige bagvuran
bir transmezosigmoid herni vakasi sunulacak ve konuyla ilgili literatiir tartisilacaktir.

Anahtar Kelimeler
Transmezosigmoid herni, Internal herni, incebagirsak obstriiksiyonu
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INTRODUCTION

Internal hernias refer to the protrusion of an internal or-
gan through a mesenteric or peritoneal aperture. Internal
hernias can occur due to congenital anatomical defects,
history of previous abdominal surgery, trauma, increased
intra-abdominal pressure or tumors (1). Congenital herni-
as usually occur in childhood. They are very rarely seen
in adulthood (2). Internal hernias are named according to
their location. The most common types of internal herni-
as include paraduodenal, transomental, transmesenteric,
foramen of Winslow, pericecal, sigmoid mesocolon, ret-
ro-anastomotic, supravesical, and pelvic hernias (2, 5).

Internal hernias related to the sigmoid colon are divided
into three groups. In the intersigmoid type, the intestines
herniate into the intersigmoid fossa and are easily reduc-
ible. This condition is usually congenital. The other two
types are transmesosigmoid and intermesosigmoid herni-
as. In intermesosigmoid hernia, there is a defect in a sing-
le surface of the mesocolon, and in this type of hernia, a
hernia sac is present. In transmesosigmoid hernia (as in
our case), there is a full-thickness defect in both peritoneal
surfaces of the mesocolon. The clinical presentation is of-
ten featureless until frank obstruction or strangulation oc-
curs. Patients typically present to emergency departments
with abdominal pain, nausea, vomiting, and an inability to
pass gas and stool (3, 4).

Delayed cases may present with septic shock. Contrast-en-
hanced computed tomography (CT) plays an important
role, especially in the diagnosis of cases presenting with
acute obstruction. A C-shaped dilated loop seen on CT is a
significant finding for small bowel obstruction. Addition-
ally, a newly described radiological finding, the ‘omega
sign’ on CT, is specific for transmesosigmoid hernia (4, 5,
11). Hernias associated with the sigmoid colon are rare,
and information about these hernias is limited in the lite-
rature. In this case, a transmesosigmoid hernia presenting
with ileus symptoms will be presented, and the relevant
literature on the subject will be discussed.

CASE REPORT

A 59-year-old female patient presented to the emergency
department with abdominal pain that had started two days
prior. The patient also reported nausea and vomiting. On
physical examination, there was abdominal distension and
tenderness, with guarding and rebound tenderness in the
lower abdominal quadrants. The patient's hemodynamic
parameters, as well as cardiovascular and respiratory sys-
tem examinations, were normal. Contrast-enhanced ab-
dominal CT revealed a closed loop appearance in a 10 cm
segment of the ileum (Figure 1).

Argin V. and Yazici A. PANGRY ELRPIPER B0

Figure 1. C-shaped loop image in the tomography (Axial and coronal
plane).

Dilatation was observed in the proximal part of this seg-
ment. Laboratory tests showed a white blood cell count
of 12,000/mm? and a C-reactive protein level of 61 mg/L.
Other blood tests were unremarkable. The patient had a
history of hysterectomy for uterine fibroids five years ago
and had no known systemic diseases. A nasogastric tube
was placed in the patient. Bile drainage occurred. Giv-
en the current findings, the patient was diagnosed with
an acute abdomen and taken to surgery. During explora-
tion, a loop of the ileum was found herniated through a
full-thickness defect in the sigmoid mesocolon, consistent
with a transmesosigmoid hernia without a sac (Figure 2).

Figure 2. A loop of an ileum had herniated through a full-thickness de-
fect in the sigmoid mesocolon.
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Dilatation was observed in the small intestinal loops prox-
imal to this level. The ileal loop in the sigmoid colon meso
defect was reduced. Although ecchymotic areas were not-
ed on the intestinal wall, there were no signs of necrosis.
A warm compress was applied to this area intraoperatively
for 10 minutes. Peristalsis was observed, and no resection
was performed. The defect in the mesocolon was 3 cm in
diameter (Figure 3).

Figure 3.Sigmoid mesecolon full thickness defect.

The defect was repaired with 3-0 non-absorbable sutures.
A nasogastric tube was removed on the first postoperative
day. Clear liquids were started on the first postoperative
day. However, during follow-up, the patient developed

Table 1. Case reports of transmesosigmoid hernia

Age/Sex Historyofsurgeryor ~ Timefromonset Acute bowel obstruction

inflamation tooperation

hospital-acquired pneumonia and received antibiotic ther-
apy. She was discharged on the 9th postoperative day.

Literature Rewiew

PubMed and Cochrane databases were searched without
time limitations using the keywords "transmesosigmoid"
and "mesosigmoid hernias." No research studies were
found on this subject. In total, 27 patients, including the
present case, were analyzed. Twelve (44%) of the patients
were female, and fifteen (55%) were male. The median
age was 59 years. Previous abdominal surgery was present
in 7 (25%) of patients. Hysterectomy was performed on
four of these patients. All patients were admitted to the
hospital with symptoms of ileus. Chronic abdominal pain
was present in 4 (14%) of patients. No information was
available regarding chronic abdominal pain in two of the
patients examined. 15 (71%) of patients underwent sur-
gery in the first 72 hours. No information could be ob-
tained regarding the time taken to surgery for the six pa-
tients examined. The small intestine was herniated in all
patients. Intestinal resection was performed in 16 (61%)
of patients. A maximum of 160 cm and a minimum of 5
cm small intestine resections were performed. The median
defect size in the sigmoid colon meso was 3.5 cm (range
2-5). In five patients, information on defect size could not
be obtained. Sepsis developed in five patients. The diag-
nosis of sepsis was made in two patients at 12 hours, in
one patient at 4 days, and in one patient at 10 days after
the onset of symptoms. The sepsis development data for
the other patient was not found (Table I).

Chronic Sepsis Disgnosed ~ Diameterofdefect  Bowel resection  Exploratory

abdominal pain preoperatively (cm) (cm) [aparatomy
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DISCUSSION

In the literature review, twelve (44%) of the patients with
transmesosigmoid hernia were female and fifteen (55%)
were male. The median age was 59 years. There were no
significant differences in the gender distribution of the
disease between men and women. However, given the
limited number of patients, it is not appropriate to draw
definitive conclusions about the relationship between the
disease and gender.

Transmesosigmoid hernias are a rare cause of acute small
bowel obstruction. A case series of 34 patients was first
published in 1964 by Benson et al. They classified her-
nias associated with the sigmoid colon into three groups
according to their anatomical location: intersigmoid,
transmesosigmoid, and intramesosigmoid hernias. In this
case series, they found that the majority of patients had
intersigmoid hernias (88.2%), while a smaller number had
transmesosigmoid (8.8%) and intramesosigmoid (3.0%)
hernias (2). Kayano et al. reported that the intrasigmoid
subtype accounted for approximately 50.0-57.3% of sig-
moid mesocolon hernias, while intersigmoid and transme-
sosigmoid hernias were responsible for 24.5-35.0% and
15.0-18.0%, respectively (30). The patient in this study
presented to the emergency department with symptoms of
ileus. In the literature review, it was found that all cases
of transmesosigmoid hernia were admitted to the hospital
with ileus symptoms. Chronic abdominal pain was pre-
sent in 14% of patients; however, the patient in this study
did not report any such history. Additionally, 25% of pa-
tients had a history of previous abdominal surgery. Chro-
nic abdominal pain in these patients may be attributed to
adhesions secondary to prior surgery. However, internal
hernias should be considered in the differential diagnosis
of patients with chronic abdominal pain and a history of
previous abdominal surgery. In the differential diagnosis,
if the patient has had an antecolic or retrocolic gastroen-
terostomy in previous abdominal surgery, retroanasto-
motic hernias should be considered. However, half of the
retroanastomotic hernias occur within the first month after
surgery, and the other half within first year after surgery.
Very rarely, retroanastomotic hernias are seen after first
year (31).

Argin V. and Yazici A. PANGRY ELRPIPER B0

Early diagnosis and surgery are crucial in internal her-
nias, particularly in cases presenting with acute small
bowel obstruction. Morbidity and mortality increase with
delayed diagnosis. In our literature review, it was found
that most patients with transmesosigmoid hernia (67%)
underwent bowel resection. Additionally, septic shock due
to ileus developed in five of the patients we analyzed. Ab-
dominal tomography is frequently used in diagnosis. In
the literature, C-shaped dilated loops of small bowel with
collapsed distal segments on abdominal tomography are
suggested as indicative of a potential internal hernia (5,
30). In a case report, the omega sign appearance was de-
scribed on CT in a patient presenting with obstruction due
to a transmesosigmoid hernia. The appearance of the ome-
ga sign on abdominal CT was thought to be specific for
transmesosigmoid hernia (4). However, there are no data
on the specificity and sensitivity of this imaging finding
because there are not enough reported cases. In our case,
a closed-loop appearance was present in a 10 cm segment
on the abdominal CT. The omega sign was not observed.
According to the literature, the diameter of the mesocolon
defect in transmesosigmoid hernias varies from 2 to 5 cm.
In our case, the diameter of the defect in the mesocolon
was 3.4 cm. This study suggests that the small diameter of
the defect in the mesocolon and the absence of a hernia sac
are risk factors for incarceration.

CONCLUSION

Transmesosigmoid hernias are a rare cause of small bowel
obstruction. Early diagnosis and surgery can significantly
reduce mortality and morbidity. In this literature review, it
is emphasized that internal hernias should be considered,
especially in patients presenting with acute small bowel
obstruction and a history of previous abdominal surgery.
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Ust Ekstremitede Gelisen Iskemi
Tedavisinde Yapilan Brakiyo-brakiyal
Baypas: Olgu Sunumu

Brachio-brachial Baypas in the
Treatment of Ischemia in the Upper
Extremity: Case Report

0Z

Baypas, akut iist ekstremite iskemisinde nadiren uygulanan revaskiilarizasyon teknigidir.
Ekstremite kaybini ve morbiditeyi dnlemek i¢in zamaninda tan1 ve miidahale yapil-
malidir. Bu olguda brakiyal embolektomi sonrasinda ekstremite iskemisinin devam et-
mesi nedeniyle yapilan brakiyo-brakiyal baypas cerrahisini sunmay1 amagladik. Olgu,
akut baslangigh nefes darlig1 ve sol kol agrisi ile acil servise bagvuran 74 yasinda erkek
hastaydi. Brakiyal arterde okliizyon saptandi. Brakiyal embolektomiye ragmen yeterli
akim saglanamadi. Brakiyo-brakiyal baypas yapildi ve hizli klinik iyilesme saglandi.

Anahtar Sozciikler
Atriyal Fibrilasyon, Emboli, Embolektomi, Arterler

ABSTRACT

Bypas is a rarely applied revascularization technique in acute upper extremity ischemia.
Timely diagnosis and intervention must be made to prevent limb loss and morbidity. In
this case, we aimed to present brachio-brachial bypass surgery performed due to per-
sistence of limb ischemia after brachial embolectomy. The case was a 74-year-old male
patient who presented to the emergency department with acute onset of shortness of
breath and left arm pain. Occlusion was detected in the brachial artery. Despite brachial
embolectomy, adequate flow could not be achieved. Brachio-brachial bypass was per-
formed and rapid clinical recovery was achieved.

Key Words
Atrial Fibrillation, Embolism, Embolectomy, Arteries
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GIRIS

Akut Uist ekstremite iskemisinin en yaygin sebebi tromboem-
bolizmdir ve literatiirde bu oran vakalarin yarisindan fazlasi
olmakla beraber vakalarin %61’ini olugturmaktadir (1). Akut
ekstremite iskemisi olan hastalar; erken ve gerekli cerrahi
miidahale yapilmaz ise 6liime sebep olabilecek ekstremite
kaybr riski ile kars1 karstya kalabilir (2). Tedavi segenekleri;
fasyotomili veya fasyotomisiz balon kateterli tromboem-
bolektomi, endarterektomi, baypas, patchanjioplasti veya
intraoperatif trombolizistir (3). Ust ekstremite iskemisinde
baypas ile revaskiilarizasyon diger tedavi se¢eneklerine gore
daha az siklikla yapilmaktadir ve bu oran tiim vaskiiler ope-
rasyonlar icinde %4’ tiir (4). Bu olguda tist ekstremitede iske-
mi gelisen bir hastada nadir yapilan brakiyo-brakiyal baypas
cerrahisini sunmay1 amagladik.

OLGU SUNUMU

Yetmis dort yasinda erkek hasta ani baslayan nefes darligi ve
sol kola yayilan gogiis agrist sikayeti ile acil serviste deger-
lendirildi. Hastanin 6ykiisiinde hipertansiyon, diyabet, hiper-
lipidemi, sigara kullanim1 vardi. Ek olarak 8 y1l 6nce kemik
tiimorii nedeni ile opere edilmisti (Resim 1).

Resim 1. Sekiz yil once cekilen humerus patolojik saft kirigmi gosteren
X-ray.

Vital bulgulari; kalp hizi:120/dk, kan basmci: 220/110 mm/
Hg, viicut sicakligr: 36.5°C, solunum sayisi: 30/dk, oksijen
satiirasyonu (sPO2): %85ti (6 1t/dk nasal oksijen ile). Fizik
muayenesinde; sol brakiyal, radial ve ulnar nabizlar palpe
edilemedi. Sol el diger ele gore soguktu ve soluk goériiniim-
deydi. Elde motor ve duyusal fonksiyon bozuklugu yoktu.
Pulse oksimetre ile sol el parmaklarinda nabiz trasesi izlen-
medi. Elektrokardiyografi (EKG)’de atriyal fibrilasyon (AF)
tespit edildi. Ekokardiyografide ejeksiyon fraksiyonu: %60,
biatriyal dilatasyon, orta derecede mitral ve trikiispit kapak
yetmezligi izlendi. Intrakardiyak trombiis saptanmadi. Ak-
ciger grafisinde pulmoner konjesyon bulgular1 saptanmis
olup plevral eflizyon, pndmotoraks izlenmedi.

Tagkin VB. ve ark. PANGRETNRIPERBIE)]

Pulmoner 6dem nedeniyle intravendz diiiretik ve antihiper-
tansif tedavi baslandi. sPO2 degeri %80 olan hastaya non-in-
vaziv mekanik ventilasyon destegi (devamli pozitif hava-
yolu basinci) baglandi. Beyaz kiire sayisi:15210/mm3 (iist
siir:10500/mm3), C-reaktif protein: 35 mg/L (list smur: 5
mg/L), troponin: 0.08 ng/ml (iist sinir: 0.04 ng/ml) olup diger
laboratuvar parametreleri normaldi.

Yapilan doppler ultrasonografide (USG) sol brakiyal arter
[timeninin tamamim dolduran hipoekoik trombiis saptandi.
Bilgisayarli tomografi anjioda humerus orta hattan itibaren
sol brakiyal arter kontrastlanmasi izlenmedi (Resim 2-4).

Resim 2. Brakiyal arter ve profundabrachii dalinin normal opaklagsmasinin
izlendigi aksiyel kesit kontrastli bilgisayarli tomografi goriintiisii ve ok ile
belirtilmis brakiyal arter.

Resim 3. Brakiyal arterin profundabrachii dalindan sonraki tromboze
izlenen segmentinin aksiyel kesit kontrasth bilgisayarli tomografi goriintiisii
ve ok ile belirtilmis brakiyal arter.

Resim 4. Brakiyal arterin liimeninin total tromboze izlendigi aksiyel kesit
kontrastli bilgisayarli tomografi goriintiisii ve ok ile belirtilmis brakiyal arter.

Brakiyal embolektomi non-invaziv ventilasyon destegi de-
vam ederek lokal anestezi ile yapildi. Brakiyal artere yapilan
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kesiden 3F, 4F Fogarty® embolektomi kateteri proksimal ve
distale gonderildi. Proksimale 10 cm’den fazla ilerlemedi.
Proksimal ve distalden az miktarda trombiis materyali geldi.
Yeterli kan akimi izlenmedi. Embolektomi kateterinin gece-
medigi segmentin proksimalinden, kolun iist medial kismin-
dan aksiller bolgenin hemen distalinden yapilan insizyon
ile brakiyal arter bulundu ve brakiyal arter palpable olarak
degerlendirildi. Bu segmentten brakiyal artere yapilan insiz-
yon ile distale gonderilen embolektomi kateteri ayn1 segmen-
ti gecemedi ve ilerlemedi. Hasta bir sonraki cerrahi islem
icin entiibe edildi. Sag alt ekstremiteden hazirlanan safen ven
grefti aksiller bolge seviyesinde brakiyal arter ile radial ve
ulnar bifurkasyon 6ncesi brakiyal artere ug-yan anostomoz
edilerek brakiyo-brakiyal baypas yapildi. Intraoperatif radial
ve ulnar nabiz palpable olarak degerlendirildi.

Hastaya diisiik molekiil agilikli heparin, statin baslandi.
Post-operatif dordiincii giinde oral antikoagiilan (rivaroksa-
ban 1x20 mg) baslanarak sifa ile taburcu edildi.

TARTISMA

Bu olgu, akut iskemik semptomlarla bagvuran hastada birincil
tedavi embolektominin her zaman faydali olamayabilecegi-
ni ve iskemi devam ediyorsa baypas gibi revaskiilarizasyon
yontemlerinin uygulanmasi gerektigini gosterdi. Zamaninda
tan1 ve ekstremite kurtarici miidahaleler, hastada olusabilecek
morbidite ve amputasyon riskini azaltti.

Ust ekstremite arteriyel okliiziv hastaliklari tiim ekstremite
iskemilerinin %5’inden daha azindan sorumludur (4). Bu
olguda daha az siklikla goriilen iist ekstremite iskemisi ile
karsilastik. Hastanin gelis semptomunun baskin karakterde
nefes darlig1 ve gogiis agrisi olmasi, nefes darligindan dolay1
koopere olamamasi nedeni ile iist ekstremite iskemi tanisi
gecikebilirdi.

Akut tist ekstremite iskemisi alt ekstremite iskemisine gore
cok daha nadir olarak goriilmektedir ve tiim periferik embo-
lilerin yaklasik %10-15’ini olusturur (5). Akut iist ekstremite
iskemisinin en yaygin goriilen sebebi embolidir. AF ve diger
nedenlerden kaynaklanan embolik okliizyonlar genellikle
radial ve ulnar bifurkasyon proksimalinde yer alan brakiyal
arter segmentinde gortiliir (4). Hastanin yasi, komorbiditeleri
nedeni ile ateroskleroz sonucu iskemi gelismesi de beklenen
bir durumdu. Aksiller bolge hemen distalinden brakiyal ar-
tere yapilan insizyon sonrasinda [iimen i¢inde yumusak plak
formasyonlar izlendi. Bu sebeple tedavisiz AF’si de mev-
cut olan hastada iskemi olusturan sebebin kronik zeminde
gelisen akut tromboemboli oldugu diisiintildii. Okliizyonun
seviyesi, benzer ¢aligmalarda oldugu gibi radial ve ulnar arter
ayrimindan onceki brakiyal arter segmenti icerisindeydi.

Teshiste anamnez ve fizik muayene sonrasinda EKG ve dopp-
ler USG ilk yapilmas1 gereken tetkiklerdir. Hem alt hem {ist
akut ekstremite iskemisi; son 2 hafta icinde ortaya cikan,
akut iskeminin klasik 6p olarak bilinen pain (agr1), pulseless-
ness (nabiz almamamast), pallor (solukluk), poikilothermia
(sogukluk), paresthesia (hissizlik) ve paralysis (fel¢) semp-
tomlarryla kendini gosterir (1). Hastaneye ge¢ basvuran
hastalarin prognozu daha koétii seyretmekle beraber tani ve
tedavisi geciken hastalarda amputasyon riski artar. Tedavinin
basarist ve iyi sonuglar, hizli erken cerrahi ile post-opera-
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tif donemde diizenli antikoagiilasyon kullanimina baglidir.
Erken tan1 ve miidahale st ekstremitenin kurtarilmasinda
artis ile iliskilidir (5). Hastanin, semptomlar bagladiktan kisa
stire icinde hastaneye bagvurmasi ve teshis sonrast erken
donemde baypas yapilmasi ekstremite kaybini 6nledi.

Ustekstremite baypasi ok nadir uygulanan tedavi secenegidir
ve tiim ekstremite revaskiilarizasyonlarmm %3 tinden
daha azini olusturur (5). Akut {ist ekstremite iskemisi i¢in
tercih edilen ilk cerrahi tedavi embolektomi yapilmasidir.
Antekiibital fossaya yapilan sigmoid insizyon brakiyal arter
tromboembolilerin giderilmesinde en iyi tedavi yontemi ol-
maya devam etmektedir (6). Biz de ayni cerrahi yontemi kul-
lanarak brakiyal embolektomi yaptik. Embolektomi kateteri,
brakiyal artere yapilan kesiden 10 cm proksimaldeki lezyonu
gecebilseydi belki tiim trombiis materyali ¢ikarilabilecekti ve
el dolagimi i¢in yeterli kan akimi saglanabilecekti ve ek cer-
rahi tedaviye gerek kalmayacakti. Embolektomi kateterinin
brakiyal arter proksimal segmentini gegememesinin dnceden
ortopedik cerrahi uygulanan kemik tiimor bolgesi ile iliskili
oldugu diisiiniildii. Ozellikle kemik tiimériinde yapilan orto-
pedik prosediir sirasinda komsu vaskiiler yapilarda intimal
hasar olusabilecegi ve bu hasarin post-operatif dénemde
gozden kacabilecegi belirtilmistir (7). Olguyu ilging kilan
bir diger durum ise okliizyonun opere edilen humerusun he-
men komsulugunda yer alan brakiyal arter segmentinde yer
almastydi. Okliizyon ve darligin ateroskleroz, intimal hasar
ve tromboemboli gibi karma nedenlerle olusmasi tedaviyi
zorlagtirdi. Ust ekstremite baypas prosediirii nadir olarak
uygulanmasina ragmen sonuglart milkkemmeldir ve rapor
edilen alt ekstremite iskemisinin uygun tedavi sonuglarindan
iistiindiir (4). Bu olguda biiytik safen ven ile brakiyo-brakiyal
baypas yapild1 ve hemen klinik diizelme saglandi. Radial ve
ulnar nabizlar palpable olarak degerlendirildi.

SONUC
Akut ekstremite iskemisi olan hastalarda embolektomi mor-
biditeyi diistirmek ve amputasyon sayisii azaltmak icin
ekstremite kurtaricidir. Embolektomiye ragmen klinigin
diizelmedigi ve iskeminin devam ettigi hastalar cogunlukla
medikal tedavi ile takip edilmektedir ve bu hastalarda am-
putasyon orani yiiksek seyredebilir. Oysaki; bu hastalarda
nadir uygulanan baypas yapilmast durumunda amputasyon
oranlar1 ddsiiriilebilir. Bu sebeple embolektomi ile giderile-
meyen iskemi durumlarida nadiren yapilsa da iist ekstremi-
teyi kurtarmak amaci ile uygun vaskiiler yap1 varsa baypas
diistiniilmelidir.

Hasta Onamm

Tim katilimcilarin haklar1 korunmus ve Helsinki Dekla-
rasyonuna gore prosediirlerden dnce yazili bilgilendirilmis
onam almmugtir.
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etmislerdir.
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Pulmoner Aspergillozisin
Klinik Tipler1: Bir Klinik Spektrum
Derlemesi

ABSTRACT

Aspergillus fungal species are found in nature and are the cause of pulmonary asper-
gillosis diseases in humans. It is generally seen in four forms clinically and radio-
logically, these are aspergilloma, chronic pulmonary aspergillosis, invasive pulmo-
nary aspergillosis and allergic bronchopulmonary aspergillosis. However, overlap
syndromes in which types of pulmonary aspergillosis are seen together should not
be overlooked. Clinical symptoms, radiological imaging, serum antigen and anti-
body levels, body fluid cultures, rapid skin antigen tests, serum immunoglobulin
levels are helpful for diagnosis. Although treatment options are evaluated on a case-
by-case basis; antifungal therapy, surgery and corticosteroid agents are the main
options. Invasive pulmonary aspergillosis associated with COVID-19 has been ob-
served in association with COVID-19 infection. It should not be missed in patients
with COVID-19 due to poor clinical prognosis.

Key Words
Aspergillosis, Thoracic Surgery, COVID-19, Medical Treatment

0zZ

Aspergillus mantar tiirleri dogada bulunur ve insanlarda pulmoner aspergilloz
hastaliklarinin nedenidir. Klinik ve radyolojik olarak genel olarak dort formda
goriillir; bunlar aspergilloma, kronik pulmoner aspergilloz, invaziv pulmoner as-
pergillozis ve allerjik bronkopulmoner aspergillozistir. Ancak pulmoner aspergil-
lus tiirlerinin bir arada goriildiigii 6rtiisme sendromlart da gézden kagirilmamalidir.
Klinik semptomlar, radyolojik goriintiileme, serum antijen ve antikor diizeyleri,
viicut sivist kiiltiirleri, hizli deri antijen testleri, serum immunoglobulin diizeyleri
taniya yardimcidir. Tedavi segenekleri vaka bazinda degerlendirilse de; antifungal
tedavi, cerrahi ve kortikosteroid ajanlar ana seceneklerdir. COVID-19 ile iliskili
invaziv pulmoner aspergillozis, COVID-19 enfeksiyonu ile tanimlanmistir. Kotii
klinik prognoz nedeniyle COVID-19 hastalarinda gozden kagirilmamalidir.

Anahtar Sozciikler
Aspergillozis, Gogiis Cerrahisi, COVID-19, Medikal Tedavi

DOI: 10.53394/akd.1456605 m Akdeniz Medical Journal s licensed under the Creative Commons Attribution 4.0 Interational License.

308])



INTRODUCTION

Aspergillus, with more than 200 subspecies, is a sapro-
phytic, filamentous fungus that lives in soil, debris, and
rotten plants (1, 2). Pathogenic types are Aspergillus fumi-
gatus, Aspergillus flavus, and Aspergillus niger (1, 2). As-
pergillus terreus, Aspergillus clavatus, Aspergillus niveus,
and Aspergillus nidulans are rare pathogens (1). The route
of transmission occurs via inhalation of airborne spores.
Aspergillus grows at 37 oC and has small spores (1, 2).
Spore inhalation leads to colonization (1, 2). Mucociliary

inhalation of Aspergillus
Spores \

Figure 1. The spectrum of pulmonary aspergillosis.

Aspergilloma

Aspergilloma is the most prevalent disease form of As-
pergillus in the lungs (1, 2, 5). Known as a "fungus ball"
in Aspergilloma, these masses can include fibrin, mucus,
inflammatory cells, and fungal micelles (1, 2, 5, 6). The
most common cause of fungus balls is Aspergillus fungus;
Zygomycetes and Fumigatus can also form fungus balls
(1, 5) (Figure 2).

Figure 2. Fungus Ball

The most common predisposing factor in the etiology
of aspergilloma is previous tuberculosis (1-3, 5, 6). Sar-
coidosis, bronchiectasis, bronchial cyst, bulla, ankylosing
spondylitis, and a history of malignancy are other com-

Ozcibik Isik G. and Turna A. PANRYERPNPEREIE)

activity does not cause illness in healthy persons (1, 2).
Patients suffering from cavitary lung disease may devel-
op aspergilloma (1-3). Patients with modest immunosup-
pression or chronic lung illness are at risk for developing
chronic necrotizing/pulmonary aspergillosis (1-3). Immu-
nocompromised individuals are susceptible to invasive
pulmonary aspergillosis (1-6). Patients with a history of
asthma are more likely to develop allergic bronchopulmo-
nary aspergillosis (1-3, 5, 7) (Figure 1).

Chronic Lung Disease ¢
Mild Immuncompremised
Host

Aisthma
Cystic Fibrosis
Atopy

Chronic Necrotizan/

Pulmonary Aspergillosis

Invasive Pulmonary
Aspergillosis

Allergic Bronchopulmona
Aspergillosis

mon predisposing factors (1, 2, 5). Surrounding lung pa-
renchyma tissue is preserved in aspergilloma (1, 2, 5). It
usually remains stable in size, but in some cases, it may
decrease (1, 5, 8). Most of the patients with aspergilloma
are asymptomatic (1, 5, 8). Cough, dyspnea, and second-
ary bacterial infections are milder or less severe symptoms
(1, 2, 5). Hemoptysis is a serious symptom of bleeding
from bronchial blood vessels (1, 2, 5). Thorax comput-
ed tomography and posteroanterior chest radiography are
used in radiological diagnostics (1, 2, 5). In radiological
differential diagnosis, hematoma, neoplasia, abscess, hy-
datid cyst, and Wegener's granulomatosis should not be
overlooked (1, 5, 8). Although bronchoalveolar lavage and
sputum culture are useful in diagnosis, they yield negative
results in half of the patients (1, 5, 8). Aspergillus serum
IgG positivity is important in the diagnosis; false negatives
are rare (1, 2, 5). Inhaled, intracavitary, and endobronchi-
al antifungal treatments are unsuccessful in aspergilloma
(1, 2, 5). The success of systemic antifungal therapy is
controversial, and minimal inhibitory concentrations are
rarely reached in the lung cavity (1, 2). Intravenous use of
Amphotericin B also does not show a significant benefit
(1, 2, 5). Itraconazole treatment has variable results and
is beneficial in selected aspergilloma patients with high
tissue penetration (1, 5). Bronchial artery embolization
can be used in the control of massive hemoptysis (1, 2,
5). Surgical treatment is recommended in patients with
adequate pulmonary reserve (1-3, 5) (Table I). Periopera-
tive mortality and risk of surgical complications are low in
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simple pulmonary aspergilloma with thin wall cavitation
(3, 8,9). Complex aspergilloma with thick wall cavitation
has a higher risk of surgical complications (3, 8). The sur-
gical technique is frequently thoracotomy; parenchymal
adhesion and bleeding are necessary for thoracotomy (4).
As the experience of video-assisted thoracic surgery has
increased, its application has also increased in aspergil-
loma patients (4, 10). Postoperative outcomes are better
with thoracoscopic surgery (4, 10). The lung resection to
be performed is decided according to the location of the
aspergilloma (4,10). Fungus ball cavity resection, wedge
resection, segmentectomy, and lobectomy can be per-
formed (4, 10).

Chronic Necrotizing/Pulmonary
Aspergillosis (CNA/CPA)

In chronic necrotizing/pulmonary aspergillosis (CNA),
slow destruction of the lung parenchyma and secondary
formation of the fungus ball are present (1, 2, 5, 6). There
is no vascular invasion or spread to other organs (1, 2, 5).
It is seen in middle-aged or elderly patients with a history
of chronic obstructive pulmonary disease (COPD), inac-
tive tuberculosis, lung resection, pneumoconiosis, cystic
fibrosis, and sarcoidosis (1, 2, 5). Complaints of slowly
progressing cough, sputum, fever, and weight loss are
seen for 1-6 months (1, 2, 5). Radiologically, an infiltra-
tive process located in the upper lobe or lower lobe superi-
or segment is observed (1, 5). Pleural thickening indicates
an invasive process (1, 2). Diagnosis is made in the spu-
tum or by bronchoscopic percutaneous interventions (1,
2). Aspergillus IgG antibodies and skin reaction tests for
Aspergillus are helpful in diagnosis (1, 2, 5). Considering
the complications of surgery, systemic antifungal therapy
is recommended first (Amphotericin B, Itraconazole, and
Voriconazole) (1, 2, 5) (Table I).

Table I. Treatment Recommendations for Pulmonary Aspergillosis.

Disease Primary Other Treatment
Treatment
Invasive Pulmonary Voriconazole Alternative Therapy: Liposomal
Aspergillosis amphotericin B
Continuation Therapy:
Voriconazole or Itraconazole
Salvage Therapy:
Echinocandin or Posaconazole
Chronic Voriconazole Alternative Therapy:
Necrotising/Pulmonary Itraconazole
Aspergillosis Severe Cases: Intravenous
voriconazole or Liposomal
amphotericin B
Consider Surgical Resection
Aspergilloma Observation Bronchial Artery Embolisation
Surgical Resection
Consider ltraconazole
Allergic Corticosteroids Itraconazole or Voriconazole as
Bronchopulmonary Steroid-Sparing Agents
Aspergillosis
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Amphotericin-B is given at doses of 0.5—1 mg/kg/day and
liposomal Amphotericin-B at doses of 4-5 mg/kg/day (5,
11). Surgery is appropriate in patients with focal disease,
good pulmonary reserve, residual active disease despite
antifungal therapy, or young patients (1, 2, 5, 9). Surgery
is not the first choice for elderly patients with limited pul-
monary reserve (1, 2).

Invasive Pulmonary Aspergillosis(IPA)

Major risk factors for invasive pulmonary aspergillosis(I-
PA): prolonged neutropenia or neutrophil dysfunction
(chronic granulomatous disease), COPD, corticosteroid
therapy, transplantation, hematological malignancy, cyto-
toxic therapy, AIDS (1-3, 5, 6, 12). In cases of respiratory
transmission, symptoms are frequently cough, dyspnea,
fever, sputum, and hemoptysis (1-3). It can also be trans-
mitted from the skin through the catheter (1, 6). Tracheo-
bronchitis secondary to plaque formation and ulceration
is observed in immunodeficiency syndrome (AIDS) and
transplant patients, and airway obstruction and atelectasis
are observed (1, 3, 13). Sputum culture is positive, and
septate and branching hyphae are seen in the lung tissue
(1, 2). Positive sputum culture may also colonize the re-
spiratory tract, but it should not be missed in the risky pa-
tient group (1, 2, 9). Multiple nodules, the halo sign (low
attenuation zone due to hemorrhage surrounding the pul-
monary nodule), there is repetition air crescent sign (ap-
pearance secondary to necrosis) may be present in thorax
computed tomography (1-3, 5). Bronchoalveolar lavage
and bronchoscopic biopsies contribute to the diagnosis (1,
2,5, 13). The detection of galactomannan and beta-D-glu-
can antigens in body fluids is helpful in diagnosis (5, 7,
13). Surgical biopsy is the gold standard for diagnosis, but
surgery is beneficial in patients with massive hemoptysis
but not in cases of extensive involvement (1, 3, 12). The
chance of treatment increases with high doses of anti-
fungal therapy and correction of the underlying neutro-
penic clinic (1, 6, 7). Considering the difficulties in the
management of the IPA clinic, prophylaxis is important
in the risky patient group, and prophylactic treatment is
applied in patients with clinical suspicion (1, 2, 5). Tri-
azoles (itraconazole, voriconazole, and posaconazole);
echinocandin derivatives (caspofungin, micafungin, and
anidulafungin); amphotericin B and lipid formulations in
therapy are all mentioned (2, 5, 12) (Table I).

The first treatment option is amphotericin-B (1-1.5 mg/
kg/day) (5, 7). In cases of side effects, the liposomal Am-
photericin-B option is considered (3 mg/kg/day) (5, 7).
Voriconazole treatment is 6 mg/kg intravenously twice on
the first day, and continuation treatment is 4 mg/kg/day (5,
7). 200 mg taken orally twice a day is administered after
seven days (5, 7). In addition to antifungal therapy, immu-
nomodulatory therapy (such as granulocyte colony stim-
ulating factor G-CSF, granulocyte-macrophage colony
stimulating factor GM-CSF, and interferon-C) is given to
reduce the degree of immunosuppression (5, 7). The place
of surgery for immunosuppressed patients is controversial



(3, 5). In the presence of hemoptysis, in the presence of
radiological persistence of IPA spaces, and in the presence
of bone invasion, surgery is indicated in the vicinity of the
pulmonary vessels (3, 5, 9).

Allergic
(ABPA)
Hypersensitivity to Aspergillus antigens causes allergic
bronchopulmonary aspergillosis (ABPA) (1, 2, 5). A cru-
cial role is played by IgE-mediated type 1 hypersensitiv-
ity, IgG-mediated type 3 hypersensitivity reactions, and
aberrant T-lymphocyte responses (1, 2, 5). Patients with
cystic fibrosis or asthma have it (5, 7). Patients who have
experienced atopy in the past are more likely to experi-
ence ABPA (5). When there is a clinical suspicion, radio-
graphic and serological information are used to make the
diagnosis (1, 2, 5). Serum IgE levels are high; fast skin test
responsiveness is evident; sputum culture positivity is not
required for diagnosis (5, 7). Clinically, asthma, episodic
wheezing, brown sputum, pleuritic chest pain, and fever
are seen (5, 7). Band-like, rounded distal-sided opacities
(gloved finger appearance) radiating from the hilum, tram
lines due to bronchial inflammation, and ring signs are
seen (1, 2, 5, 7) (Figure 3).

Bronchopulmonary Aspergillosis

Figure 3. Gloved Finger Appearance

Pulmonary fibrosis and central bronchiectasis develop as
the clinic advances (1, 2, 5). ABPA is divided into two
groups: those with and without central bronchiectasis
(5). In terms of clinical course, it consists of 5 stages (5).
Asthma presents in stage 1 (acute stage) with peripher-
al eosinophilia, high IgE levels, lung infiltrates, and I1gG
antibodies against A. Fumigatus (5). Stage 2 (remission
stage); IgE level decreases compared to Stage 1, but is
still higher than normal (5). There is no eosinophilia, and
the radiological appearance is normal (5). Stage 3 (flag
phase) is the recurrence of Stage 1 in a patient with ABPA
(5). Stage 4 (corticosteroid-related stage): It occurs due
to the chronic use of high-dose corticosteroids (5). There
is a rise in IgE levels, radiographic bronchietasis, clinical
aggravation, and asthma worsening (5). Stage 5 (fibrot-
ic stage): bronchiectasis and fibrosis develop, leading to

Ozcibik Isik G. and Turna A. PANRYERPNPEREIE)

irreversible lung disease (5). Dyspnea, cyanosis, ral, cor
pulmonale, and clubbing are seen (5). Serum IgE levels
may be high or low (5). The main purpose of treatment is
to prevent acute exacerbations (5) (Table I). If treatment is
delayed, bronchiectasis and pulmonary fibrosis will occur,
and treatment should be initiated in cases of clinical suspi-
cion (5). Treatment includes oral corticosteroids (2 weeks
of treatment-oral prednisone 0.5 mg/kg/day, followed by
gradual dose reduction) to suppress the immune reaction
(1, 2, 5, 7). Hypersensitivity responses and inflammatory
responses triggered by A. fumigatus are stopped with cor-
ticosteroids (5, 7). Clinical, radiological, and serological
improvement is observed (5). In most patients, long-term,
low-dose corticosteroid therapy is given to control symp-
toms and prevent recurrence (5, 7). Itraconazole can be
given as an auxiliary agent (5, 7).

Aspergillus syndromes can coexist; this clinical condition
is called pulmonary aspergillus overlap syndromes (5)
(Figure 4).

Allergic
Bronchopulmonary
Aspergillosis

h i

Invasive Pulmonary
Aspergillosis or

» Chronic Necrotising
Pulmonary
Aspergillosis

Figure 4. Aspergillus Overlap Syndrome

Aspergilloma

The risk of Aspergillus overlap syndrome increases in the
presence of a high load of Aspergillus fungi, additional vi-
ral diseases, genetic predisposition (such as cystic fibrosis
transmembrane regulator gene mutation, mannose-bind-
ing lectin gene mutation), the presence of serious underly-
ing lung disease, and corticosteroid therapy (5).

In 2019, the SARS-CoV-2 agent was discovered and de-
clared to be a global pandemic agent (14-16). It is known
that COVID-19 infection is the cause of coinfection with
other respiratory tract disease agents (14-16). Aspergil-
lus spp. It may be a cause of coinfection, especially in
severe COVID-19 patients (14-16). The co-infection of
COVID-19 and IPA was named COVID-19-associat-
ed IPA (14-16). Although there is no risk factor for IPA,
COVID-19-associated IPA is seen (14-16). Radiological
findings vary according to the stage of IPA, but there is no
specific appearance (14, 15) (Figure 5, 5a, 5b, 5c¢).
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Sputum culture, bronchoalveolar lavage culture, galacto-
mannan, and beta-D-glucan test positivity are useful for
diagnosis (14-16). However, it should not be overlooked
that, due to the rapid transmission of the SARS-CoV-2
virus, it is difficult to make current samples (15). The
clinical results of COVID-19-associated IPA patients are

worse and the mortality is higher, so diagnosis should be

made quickly (14, 15). Lopinavir-ritonavir-molnupravir is
used for COVID-19, and voriconazole, caspofungin, is-
avuconazole, and liposomal amphotericin B are used for
IPA (14, 15). The most common complication is the need

for mechanical ventilation due to acute respiratory distress
syndrome (14, 15). Multiple drug interactions should also

g be considered’in the treatment (14, 15).
> CONCLUSION

Figure 5. COVID-19-associated IPA. Thorax CT sections of a case of
aspergilloma developing in the left lung after COVID-19infection.

Pulmonary aspergillosis can be seen in different clinics.

Treatment modalities vary according to clinical diagno-

Figure 5a. Cavitary lesion in a patient with aspergilloma. sis. For the treatment of both chronic necrotizing/pulmo-
nary aspergillosis and invasive pulmonary aspergillosis,
voriconazole is the primary option. When treating asper-
gilloma, follow-up and surgery ought to come first. The
most advanced medication for treating allergic broncho-
pulmonary aspergillosis is corticosteroids. Correct diag-
nosis and treatment are important in prognosis.

6' &
A

Figure 5b. Ground glass opacity in a patient with COVID-19.

Figure Sc. Ground glass opacity (consecutive CT section).
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Temporomandibular Eklemi
Etkileyen Romatizmal Hastaliklarda
Ultrasonografik Goriintiilemenin
Tanisal Degeri

ABSTRACT

Temporomandibular joint (TMJ) disorders are complex and can significantly im-
pact quality of life due to their role in mastication, speech, and facial expressions.
Rheumatic diseases such as rheumatoid arthritis, psoriatic arthritis, and systemic
lupus erythematosus frequently involve the TMJ, complicating diagnosis and man-
agement. Conventional imaging techniques like magnetic resonance imaging (MRI)
and computed tomography (CT), while effective, are limited by high costs, accessi-
bility issues, and, in the case of CT, radiation exposure. Ultrasonography emerges as
a cost-effective, non-invasive alternative that provides real-time images of both soft
and hard tissue structures, enhancing diagnostic accuracy and patient management.
This narrative review synthesizes current knowledge and recent advancements in
ultrasonographic imaging, comparing its efficacy with conventional methods and
discussing its potential in guiding therapeutic strategies. The ability of ultrasonog-
raphy to visualize dynamic changes and detect early signs of involvement makes
it particularly valuable in managing chronic rheumatic conditions. However, the
technique's effectiveness depends on the operator's expertise, and there is a need for
standardized protocols. This review also underscores the importance of a multidis-
ciplinary approach in the diagnosis and management of TMJ disorders in rheumatic
disease patients and suggests directions for future research and clinical practice im-
provements. The integration of high-resolution ultrasonography could revolutionize
the diagnostic landscape, offering a patient-friendly, accurate, and accessible tool
for the early detection and ongoing monitoring of TMJ disorders.
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Temporomandibular eklem (TME) bozukluklari kompleks
yapida olup, ¢igneme, konusma ve yiiz ifadelerindeki et-
kileri nedeniyle yasam kalitesini énemli dl¢iide etkileye-
bilir. Romatoid artrit, psoriatik artrit ve sistemik lupus
eritematozus gibi romatizmal hastaliklar siklikla TME’e
etki eder, tan1 ve hastalik yOnetimini karmasiklastirir.
Manyetik rezonans goriintiileme (MRG) ve bilgisayarlt
tomografi (BT) gibi geleneksel goriintiileme teknikleri ter-
cih edilebilir olmakla birlikte, yliksek maliyetler, erisile-
bilirlik sorunlart ve BT agisindan radyasyon maruziyeti
ile kullanimlar1 smirlidir. Ultrasonografi, hem yumusak
hem de sert doku yapilarin ger¢cek zamanli goriintiilerini
saglayarak tani dogrulugunu ve hasta yonetimini artiran;
diisiik maliyetli, invaziv olmayan bir alternatif metod
olarak ortaya ¢ikmaktadir. Bu anlatisal derleme, ultraso-
nografik goriintiilemede, giincel literatiir bilgilerini ve son
gelismeleri sentezlemekte, geleneksel yontemlerle etkin-
ligini karsilastirmakta ve ultrason goriintiilemenin terapo-
tik stratejileri yonlendirmedeki potansiyelini tartigmak-
tadir. Ultrasonografinin dinamik degisiklikleri gosterme
ve hastalik erken belirtilerini tespit etme yetenegi, dzel-
likle kronik romatizmal durumlarin yonetiminde degerli
kilmaktadir. Ancak, goriintiilemenin etkinligi operatdriin
uzmanligina baglidir ve bu agidan standart protokollerin
gerekliligi olmaktadir. Bu derleme, romatizmal hastaligi
olan hastalarda TME bozukluklarinin tan1 ve yonetiminde
multidisiplinliner bir yaklagimin &nemini vurgulamakta
ve gelecek arastirmalar ve klinik pratigindeki gelisme-
ler i¢in yonlendirme saglamaktadir. Yiiksek ¢oziintirliklii
ultrasonografinin entegrasyonu, tani ve tedavi takibinde
oldukga efektif olabilmekte, TME bozukluklarinin erken
tespiti ve takibi igin hasta dostu, giivenilir ve erisilebilir bir
goriintiileme yontemi olarak karsimiza ¢ikabilmektedir.

Anahtar Kelimeler
Temporomandibular eklem, Romatizmal hastaliklar,
Ultrasonografi

Semerci ZM. and Gunen Yilmaz S. PAGRY ERPNPEREIE)

INTRODUCTION

The temporomandibular joint (TMJ), a critical articula-
tion in the human body, plays a pivotal role in mastica-
tion, speech, and facial expression. Rheumatic diseases,
including rheumatoid arthritis, psoriatic arthritis, and sys-
temic lupus erythematosus, are known to affect the TMJ,
potentially leading to significant morbidity. Diagnosis of
TMI involvement in these conditions, however, remains
challenging due to the joint's complex anatomy and the
subtle onset of symptoms (1-3).

Historically, diagnostic modalities such as magnetic res-
onance imaging (MRI) and computed tomography (CT)
have been the cornerstone for assessing TMJ disorders.
However, these techniques often involve high costs, lim-
ited availability, and, in the case of CT, exposure to radia-
tion. In contrast, ultrasonography has emerged as a rapid,
cost-effective, and non-invasive imaging tool that offers
real-time visualization of both hard and soft tissue struc-
tures of the TMJ (2, 4).

Recent advancements in ultrasonographic technology
have enhanced its resolution and diagnostic capabilities,
enabling detailed assessments of the TMJ in rheumatic dis-
eases. This narrative review aims to elucidate the current
role of ultrasonography in the diagnosis of TMJ disorders
associated with rheumatic diseases. We will explore the
evidence supporting the utility of ultrasonography, discuss
its comparative effectiveness with other imaging modali-
ties, and highlight innovative ultrasonographic techniques
that could revolutionize future diagnostic approaches.

In synthesizing current practices with prospective devel-
opments, this review seeks to provide a comprehensive
perspective on the diagnostic landscape of TMJ involve-
ment in rheumatic conditions, underlining the importance
of ultrasonography not only as a diagnostic tool but also as
a potential guide for therapeutic strategies.

We present the following article in accordance with the
narrative review reporting checklist (5).

Temporomandibular Joint Disorders

TMJ disorders encompass a spectrum of pathologies that
impact the functional integrity and comfort of the jaw.
These disorders can be systematically classified into two
principal categories: those involving anomalies in the
condyle-disc complex, and those related to the structur-
al incompatibility of joint surfaces (4). The former cate-
gory encompasses conditions such as disc displacement,
both with and without reduction, and chronic dislocation
without reduction. The latter category is characterized by
morphological alterations of the disc, condyle, and fossa,
as well as the development of adhesions between the disc
and the condyle or fossa (6). Additionally, manifestations
of subluxation or hypermobility and spontaneous dislo-
cation add to the multifaceted nature of these disorders.
Complicating the clinical picture are inflammatory dis-
eases of the TMJ, such as synovitis/capsulitis, retrodiscal
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inflammation, and arthritis variants like osteoarthritis and
polyarthritis (7). Furthermore, inflammation extending to
adjacent structures, including temporalis tendinitis and
stylomandibular ligament inflammation, poses addition-
al diagnostic hurdles. A thorough understanding of these
distinct classifications is imperative for clinicians to ac-
curately diagnose and effectively manage TMJ disorders,
thereby enhancing patient outcomes and quality of life (8).

Diagnostic Criteria For Temporomandibular

Joint Disorders

Diagnosing temporomandibular joint disorders (TMD) is
crucial for physicians, as conditions that mimic TMD can
be misleading. TMJ disorders are often associated with
jaw movements and pain in the preauricular, masseter, or
temporal regions. Jaw sounds, such as clicking, popping,
and crepitus, may occur with TMJ disorders (6). The most
common symptoms are facial pain, ear discomfort, head-
aches, and jaw discomfort or dysfunction (9). Various con-
ditions can sometimes present symptoms similar to TMD.
These conditions include dental caries and periapical le-
sions, oral lesions such as herpetic lesions and oral ulcer-
ations. Additionally, muscle excessive use resulting from
activities like bruxism, clenching, and and muscle spasms
may resemble TMD. Other potential causes include trau-
ma, dislocation, maxillary sinusitis, salivary gland disor-
ders, trigeminal neuralgia, postherpetic neuralgia, giant
cell arteritis, orofacial pain syndrome, and pain associated
with malignancy (10, 11).

The new categorization structure for TMD was published
in 2013 by the International Research Diagnostic Criteria
for Temporomandibular Dysfunction Consortium Net-
work (12). The tool offers a questionnaire to assess the
pain history, together with validated clinical examina-
tion criteria, to aid in the diagnosis of the most prevalent
TMDs. Furthermore, it offers Axis II questions that can
be used to evaluate psychosocial and behavioral variables
that might influence the development and continuation of
the patient's TMD.

Chronic TMD are defined by pain lasting longer than 3
months. Physical examination findings supporting the di-
agnosis include abnormal mandibular movement, reduced
range of motion, sensitivity of chewing muscles, pain with
dynamic loading, signs of bruxism, or neck and shoulder
muscle sensitivity (13). Clicking, crepitus, or locking of
the TMJ may accompany joint dysfunction, with anteri-
or disc displacement being associated with a single click
during mouth opening and closed lock as disc displace-
ment progresses. Sensitivity of the masseter, temporalis
and surrounding neck muscles can differentiate myalgia,
myofascial trigger points, or referred pain syndromes. De-
viation of the mandible towards the affected side during
mouth opening can indicate anterior disc displacement
(10, 14).

| FG

Treatment of Temporomandibular Joint

Disorders

Only around 5% to 10% of patients with TMJ disorders
require treatment for TMD (13). Spontaneous resolution
of symptoms occurs in approximately 40% of patients. In
a long-term follow-up study, pain relief was achieved in
50% to 90% of patients after conservative treatment (15).
A multidisciplinary approach proves successful in man-
aging TMD. The initial treatment goals should focus on
alleviating pain and functional impairment.

Conservative treatment is a primary strategy to regulate
TMD. This treatment incorporates patient instruction,
cognitive awareness training, and meditation to increase
self-awareness and remove hazardous habits like teeth
clenching. Muscular training plays an essential role in
TMD treatment, particularly for patients with serious dis-
comfort or asymmetries. Exercises attempt to reestablish
muscular stability and may involve stretching, relaxation,
and isometric motions. Improving mandibular mobility is
vital, and exercises, like practicing opening the mouth in
front of a mirror with slight resistance, can assist strength-
ening muscles.

Occlusal splint therapy, specifically the maxillary stabi-
lizing appliance, is considered the standard way for man-
aging TMD and is routinely utilized in clinical practice.
Furthermore, alternative forms of oral splints, including
the advanced mandibular repositioning splint that fa-
cilitates mandibular advancement and the anterior tooth
splint, have been employed. However, a comprehensive
objective comparison of their therapeutic efficacy using
polysomnography or electromyography has not been con-
ducted. Manual therapy stimulates trigger points and can
entail mobilization or the muscular energy technique to
promote jaw movement (16).

Additional physiotherapeutic treatments, like biofeed-
back, transcutaneous electrical nerve stimulation, and ul-
trasound therapy, attempt to alleviate discomfort and en-
hance muscle function (17). Heat and cold therapies can
also provide comfort, while kinesio taping supports the
stability of the TMJ (18).

In pharmacotherapy, medicines such as nonsteroidal an-
ti-inflammatory drugs (NSAIDs), pain relievers, mus-
cle relaxants, and antidepressants can be used to treat
TMD-related discomfort. For more severe patients, bot-
ulinum toxin type A injections may decrease pain and
tension in the muscles (19). Acupuncture, an ancient Chi-
nese treatment, and dry-needling are rising in acceptance
in treatment and can be beneficial when combined with
dietary changes (20).

Surgical methods are reserved for advanced TMD patients.
Arthrocentesis involves lavage of the TMJ and can reduce
pain and enhance movement. Intra-articular injections of
platelet-rich plasma are investigated for persistent TMD



discomfort. For extreme cases where the TMJ is significant-
ly injured, replacing with implants is a potential solution.
This is especially crucial in arthritis, ankylosis, trauma, and
complications after prior joint replacements (21).

In an online TMJ registry, over 1500 individuals utilize
various treatment options, with anti-inflammatory agents
(73%), over-the-counter pain relievers (56%), antide-
pressants (50%), opioids (48%), anxiolytics (41%), and
muscle relaxants (40%) being employed. Surgical inter-
ventions were conducted for patients who did not experi-
ence symptom improvement after attempting conservative
treatments (1). Among the many therapy modalities em-
ployed, thermal therapies emerged as the most efficacious
intervention for the majority of persons affected (91%).
These therapies encompassed the application of hot/cold
packs to the jaw region or the utilization of hot baths.

The choice of treatment relies on the severity of the prob-
lem and specific patient variables. Conservative treat-
ments, such as instruction for patients and rehabilitative
exercises, are often the first stages of regulating TMD.
More invasive procedures, such as surgery or implant re-
placement, remain reserved for occasions in which con-
servative approaches are unsuccessful (21).

Impact of Rheumatological Diseases on the

Temporomandibular Joint

Patients with rheumatoid arthritis have been found to
experience involvement and dysfunction in the TMJ. In
RA, the temporomandibular joint can lead to pain, swell-
ing, movement impairment, and crepitus. Furthermore,
in advanced stages, malocclusion and anterior open bite
closure can occur (22). In osteoarthritic patients, TMJ in-
volvement occurs during the intermediate phase. Skeletal
changes such as anterior open bite, reduced overbite, and
increased overjet are observed. In ankylosing spondylitis,
TMJ involvement seems to lead to significant restrictions
in jaw movement and severe symptoms emerge until there
is a considerable restriction in jaw movement (6, 23).
Fibromyalgia presents a subtle onset of TMJ involvement.
Patients with fibromyalgia have exhibited high rates of
teeth clenching and grinding throughout the day, along with
pronounced myofascial pain upon palpation and during
jaw movements (24). Pseudogout and psoriatic arthritis
are both inflammatory conditions that can potentially af-
fect the TMJ, causing discomfort and functional impair-
ment. Pseudogout, also known as calcium pyrophosphate
deposition disease, is characterized by the accumulation
of calcium crystals in the joints, leading to inflammation
and pain. When these crystals deposit in the TMJ, they can
contribute to symptoms such as jaw pain, stiffness, and
difficulty in mouth movement. Psoriatic arthritis, a form
of arthritis associated with the skin condition psoriasis,
may also impact the TMJ. In psoriatic arthritis, the im-
mune system attacks the joints, causing inflammation and
potentially affecting various joints throughout the body,
including the TMJ. Individuals with psoriatic arthritis may
experience jaw pain, swelling, and difficulty chewing. In
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juvenile arthritis, acute inflammation leads to synovitis,
effusion, and bone marrow edema, while long-standing
disease can cause erosion, flattening, and protrusion of the
condyle and fossa, resulting in enlargement of the fossa
and condyle and damage to the subcondral bone. Erosions
involve the condyle surface, including the lateral direction
and joint eminence. Subsequently, growth disturbances
can occur, leading to asymmetry, micrognathia, retrog-
nathia, malocclusion, reduced maximal incisal opening,
along with jaw pain, dysfunction, psychological disorders,
and decreased quality of life (25, 26). Various studies in
the literature exist regarding the use of ultrasound in ju-
venile idiopathic arthritis (JIA) patients (2, 27). Tonni et
al. recently published a protocol for the evaluation of the
temporomandibular joint (TMJ) using ultrasound in JIA
patients. According to this study, ultrasound proves to be
a reliable tool for detecting differences in lateral periartic-
ular space widths between JIA patients and healthy indi-
viduals. It may be utilized as a follow-up tool in assessing
TMJ involvement in subjects affected by JIA (28).

Treatment of Rheumatic Diseases Affecting

the Temporomandibular Joint

The management of rheumatic diseases affecting the TMJ
requires a multidisciplinary approach that encompasses
pharmacologic interventions, physical therapy, and, in
certain cases, surgical correction. The overarching goal of
treatment is to alleviate pain, restore function, and mini-
mize the progression of joint damage.

Initial pharmacological interventions typically involve
non-steroidal anti-inflammatory drugs (NSAIDs) to re-
duce pain and inflammation. In more severe cases, cor-
ticosteroid injections may be utilized for their potent an-
ti-inflammatory effects. Disease-modifying antirheumatic
drugs (DMARD:s), such as methotrexate or sulfasalazine,
and biologic agents targeting specific inflammatory path-
ways, like tumour necrosis factor inhibitors, can be pre-
scribed to control systemic disease activity and prevent
further joint degradation (6, 29).

Physical therapy plays a crucial role in maintaining
joint mobility and muscle function. Therapeutic exercis-
es tailored to the TMJ can enhance range of motion and
strengthen supporting muscles. Additionally, patients may
benefit from modalities such as transcutaneous electrical
nerve stimulation for pain relief and thermal therapy to
reduce muscle tension.

Occlusal splints or bite guards may be recommended to
reduce joint stress, minimize muscle strain, and correct
malocclusion associated with TMJ disorders. These ap-
pliances can also serve as diagnostic tools to discern the
contribution of occlusal factors to TMJ symptoms (6).

Surgical options are considered when conservative mea-
sures fail to provide relief or when there is significant
structural damage to the joint. Arthrocentesis and arthros-
copy offer minimally invasive means to remove inflam-
matory byproducts and perform intra-articular treatments.
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For advanced joint destruction, open joint surgeries or
even total joint replacement may be necessary (30).

Emerging therapies are under investigation, including the
use of platelet-rich plasma and stem cell injections, which
hold the promise of promoting tissue repair and regener-
ation. Advances in biologic therapies that more precisely
target inflammatory mediators specific to TMJ involve-
ment are also a significant area of research.

The management of rheumatic diseases affecting the TMJ
should be individualized, taking into account the disease
severity, patient comorbidities, and the impact on quality
of life. Regular monitoring and collaborative care coor-
dination among rheumatologists, oral and maxillofacial
specialists, physical therapists, and primary care providers
are paramount for the effective treatment of these complex
disorders.

Ultrasonography in Rheumatic Diseases of

the Temporomandibular Joint

The implementation of ultrasonography in the diagnos-
tic algorithm for rheumatic diseases involving the TMJ
represents a significant advancement in the field of rheu-
matology and dentomaxillofacial imaging. The versatility
and non-invasive nature of ultrasonography, along with its
ability to provide real-time dynamic images, make it an
invaluable tool for clinicians (28). Ultrasonography offers
a detailed visualization of both the soft tissue and osseous
structures of the TMJ. Its ability to detect synovial prolifer-
ation, joint effusion, and cartilage abnormalities facilitates
early diagnosis and intervention. The real-time imaging
capability of ultrasound allows for precise guidance of in-
terventional procedures such as intra-articular corticoste-
roid injections. This precision enhances therapeutic out-
comes and minimizes complications associated with blind
injections. As a non-radiating modality, ultrasonography
can be used repeatedly for monitoring disease progression
and response to therapy. This is particularly important in
the management of chronic rheumatic conditions where
long-term surveillance is necessary. Ultrasonography en-
ables the assessment of the functional status of the TMJ
by visualizing the joint in motion (6). This dynamic study
can identify abnormalities in the joint's kinematics that
might contribute to symptoms and functional impairment.
Ultrasonography stands out for its accessibility, absence
of radiation exposure, and cost-effectiveness compared to
MRI and CT. While MRI remains the gold standard for
soft tissue imaging, ultrasonography is an excellent initial
imaging modality, especially in settings where MRI is not
readily available (4, 31). Although, the accuracy of ultra-
sonographic assessments relies heavily on the operator's
expertise, and there is a learning curve associated with its
use for TMJ imaging. Additionally, ultrasonography has
limitations in visualizing the internal anatomy of the TMJ
due to its superficial imaging capacity and may be less
effective in patients with high mandibular bone density
(32, 33).

| B

The potential for combining ultrasonography with oth-
er imaging modalities and the advent of high-resolution
transducers may overcome current limitations. Further-
more, the development of three-dimensional ultrasonog-
raphy promises to enhance the evaluation of the complex
anatomy and pathology of the TMJ.

DISCUSSION

The TMJ disorder is the second most prevalent chronic
pain condition following back pain, presenting complex
symptoms such as jaw pain and restricted mouth move-
ment, which impact chewing, speaking, and facial expres-
sions (13). The disorder may originate from mechanical is-
sues or be linked to inflammatory diseases like RA or JIA.
TMJ disorders can remain undetected in their early stages,
often leading to late diagnosis and the risk of permanent
joint damage. While MRI is the standard diagnostic tool
in the literature, its high costs, long duration, and limited
availability, particularly in pediatric cases, pose challeng-
es. Recently, ultrasonography has been recognized as a vi-
able, less expensive, and non-invasive alternative for early
detection, differential diagnosis, and ongoing monitoring
of TMJ disorders (34).

Ultrasonography has proven to be an excellent technique
for the rapid, efficient, and accurate evaluation of soft
tissue involvement in rheumatological diseases and is in-
creasingly being utilized by oral and maxillofacial radiol-
ogists for examining rheumatic conditions affecting the
TMI. It serves as a powerful tool for investigating areas
around and within joints, tendons, muscles, and nerves,
as well as other relevant areas such as the skin, salivary
glands, parathyroids, and both small and large vessels
(35). While ultrasonography is not a new technology,
its clinical adoption in the context of rheumatology and
oral and maxillofacial radiology has been limited due to
the scarcity of sonographic units and specialists trained
to perform these evaluations. However, in recent years,
both rheumatologists and oral and maxillofacial radiolo-
gists have increasingly incorporated ultrasonography into
their clinical practices. Despite its significant potential in
rheumatologic and maxillofacial clinical activities, many
specialists remain unfamiliar with its application, often
approaching it with hesitancy (32, 36).

Ultrasonography is regarded as an extension of the clini-
cal examination, providing access to anatomical structures
that are otherwise difficult to evaluate. Ultrasonography
allows for anatomical diagnosis in various clinical scenar-
ios, such as TMJ disorders, facilitating direct visualization
of musculoskeletal fluid collections and synovial hyper-
trophy. This capability is especially advantageous com-
pared to conventional imaging methods. Ultrasonography
can also assist in precise needle placement for therapeutic
interventions in the TMJ, simplifying procedures such as
arthrocentesis and intra-articular therapy, while minimiz-
ing the risk of complications such as tendon necrosis from
corticosteroid injections. Additionally, ultrasonography



proves valuable in both the preoperative assessment and
postoperative follow-up of patients undergoing surgical
procedures for rheumatic and maxillofacial conditions
(37, 38).

A review of historical and contemporary research reveals
that ultrasonography has been employed in the diagnosis,
management, and follow-up of rheumatic diseases affect-
ing the TMJ. Although challenges remain regarding oper-
ator experience and standardization in the use of ultraso-
nography, the success of high-resolution ultrasonography
in imaging the temporomandibular joint is supported by
numerous studies in the literature.

Talmaceanu et al. indicated that TMJ disc displacements
may be identified using the imaging method known as
high-resolution ultrasound (HRUS). The study included
50 patients with TMD, and HRUS was compared with
MRI for the diagnosis of disc displacement and degener-
ative changes. HRUS was indicated as a suitable imaging
modality for the diagnosis of disc displacement (39).

According to the findings of Hysa et al., a thorough anal-
ysis of 56 publications revealed that a significant propor-
tion (77%) of the research examined TMDs in individu-
als with RA. The prevalence of TMDs in this population
varied considerably, ranging from 8% to 70%. Several
risk factors have been identified for the development of
TMD. These include being of the female sex, younger age,
testing positive for anti-citrullinated protein antibodies
(ACPA), having higher disease activity, experiencing cer-
vical spine involvement, and having comorbidities related
to cardiovascular and neuropsychiatric conditions. Addi-
tionally, cervical spine involvement has also been shown
to be a risk factor for TMD development. Individuals who
have radiographic spine involvement, skin psoriasis, and a
positive HLADRB101 status have a higher prevalence of
spondylarthritides (SpA). Systemic sclerosis (SSc), sys-
temic lupus erythematosus (SLE), primary Sjogren's dis-
ease, and idiopathic inflammatory myopathies have been
identified as the medical illnesses that exhibit the highest
level of evidence concerning TMDs (40).

A systematic review revealed that ultrasonography accu-
racy varied from 54% to 100% for disc displacement, 72%
to 95% for joint effusion, and 56% to 93% for osteoarthro-
sis. However, since ultrasonography operators vary, there
has to be more standardization and usual norms. It is still
a viable alternative imaging method for tracking TMJ is-
sues, particularly intrarticular effusion (33).

Aliko et al. stated that TMJ symptoms and clinical signs
were significantly more prevalent in Albanian patients
with rheumatoid arthritis, SLE, and SS compared to
healthy controls. The study involved 124 hospitalized
patients, revealing that 67% of patients reported TMJ
symptoms. These findings highlight the importance of
including TMJ examinations in the rheumatology clinical
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routine and emphasize the need for effective pain manage-
ment strategies (7).

Talmacenau et al. demonstrated that HRUS is highly sen-
sitive, specific, and accurate in diagnosing disc displace-
ment of the TMIJ. In their study involving 74 patients (148
TMIJs), ultrasonography was compared with MRI show-
ing a sensitivity of 93.1%, specificity of 87.88%, and ac-
curacy of 90.32% for detecting disc displacements. These
findings suggest that ultrasound is a valuable imaging
technique for assessing TMJ disc positions, although its
effectiveness is heavily dependent on the examiner's ex-
pertise and the quality of the equipment used (39).

Dong et al. conducted a comprehensive meta-analysis to
determine the diagnostic accuracy of HRUS for anterior
disc displacement (ADD) of the TMJ, using data from
11 studies including 1,096 subjects. The analysis, which
applied the Quality Assessment of Diagnostic Accuracy
Studies (QUADAS) criteria and used a hierarchical sum-
mary receiver operating characteristic model (HSROC),
found HR-US to be particularly effective. For ADD with
reduction (ADDWR), HRUS showed a weighted sensitiv-
ity of 83% and specificity of 85%. For ADD without re-
duction (ADDWOoR), sensitivity was 72% and specificity
90%. The study highlights HRUS’s utility in rapid ADD
diagnosis, suggesting its greater effectiveness for AD-
DWOoR and emphasizing the need for further high-quality
research to validate these findings (41).

Manfredini et al. reported that ultrasonography compari-
sons of the TMJ in patients with RA, PsA, and TMD re-
vealed similar prevalence of disc displacement and condy-
lar changes across the groups. Effusion was notably more
common in TMD patients. The study highlighted ultraso-
nography’s accuracy in detecting disc displacement and
effusion but noted its limitations in identifying condylar
abnormalities (42).

Dervis et al. assessed the prevalence of TMD in patients
with psoriasis both with and without PA, and compared
these findings to a healthy control group. Using Helkimo's
Anamnestic and Dysfunction indices, they found that pso-
riasis patients without PA did not exhibit TMD signs and
symptoms significantly more than the healthy subjects.
However, a significant increase in TMD symptoms was
noted in patients with PA, particularly muscle tenderness,
joint sounds, and jaw stiffness in the morning, suggesting
that TMD in PA patients is primarily caused by joint in-
volvement affecting the masticatory system (43).

According to recent research, the interplay between rheu-
matologic disease duration, activity levels, and inflamma-
tory biomarkers influences the manifestation and severity
of TMD in affected patients. Prolonged disease duration
in conditions such as RA and psoriatic arthritis PsA has
been correlated with increased risk of developing TMD,
suggesting that chronic inflammation might lead to more
pronounced degenerative changes in the TMJ (44, 45).
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Additionally, high disease activity, characterized by el-
evated levels of systemic inflammatory markers such as
C-reactive protein (CRP) and erythrocyte sedimentation
rate (ESR), is closely associated with the severity of TMJ
pain and dysfunction (46). These biomarkers not only re-
flect the inflammatory status but also help predict TMJ
involvement.

CONCLUSION

Ultrasonography has emerged as a pivotal tool in the di-
agnostic evaluation of rheumatic diseases impacting the
temporomandibular joint TMJ. This narrative review has
underscored its role in enhancing diagnostic accuracy, of-
fering a non-invasive, cost-effective, and patient-friendly
approach. Despite its demonstrated utility, the heterogene-
ity in application highlights an urgent need for standard-
ized ultrasonographic protocols.

Current literature robustly supports the use of ultrasonog-
raphy in conditions such as rheumatoid arthritis and pso-
riatic arthritis. However, its role in the broader rheumato-
logical context remains less defined, necessitating further
research. Crucially, the intersectionality of rheumatic
TMD necessitates a multidisciplinary approach. Oral and
maxillofacial specialists and rheumatologists should col-
laborate closely to optimize patient outcomes.
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The potential of ultrasonography in rheumatic TMJ disor-
ders is considerable, yet its full realization is contingent
upon concerted efforts in research, clinical practice stan-
dardization, and interdisciplinary collaboration. Moving
forward, it is imperative to integrate these advancements
into routine clinical workflows, facilitating early interven-
tion and individualized management strategies for rheu-
matic TMJ pathologies.
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